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To Lisa Brines. Ph.D 

Agricultural Marketing Specialist 

National Organic Program 

email: lisa.brines@ams.usda.gov 

Hello Lisa. 

Please find the revised version according to your letter dated September 27,2010 for 
the NOP petition to add.   

If I have missed something please let me know. I will resend in PDF, the files in table of 
contents again. I will also send two (2) new updates for your review. One is from 
EcoCert and the other is from HSE, UK. I will give an explanation  of the role of HSE, 
UK as it relates to EU registration and our status in the EU.  Each member state must 
report to the EU certification body. In the UK it is the HSE that reports and is 
responsible for compliance.  

 

Regards Tim McCarley 
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PETITION TO ADD 

Bergamot bitter Orange Powder. 

Bergamot Immature oranges. Latin name Citrus aurantium. 
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Petition request to NOP Opening statement. 

Petitioned Substance: Bergamot bitter Orange Powder. Bergamot oranges. Latin 
name Citrus aurantium  is classified as a food substance by the FDA. 

 

1. Approval for addition to the NOP list for the Bergamot bitter Orange Powder 
which is an ingredient in the following formulas. Citrox BC concentrate, Citrox 
Sanitizer 14T, Citrox Detergent 14X, Citrox Processing Aid 14W. See 
formulas. All formulas contain the Bergamot bitter Orange Powder  which is 
our petitioned substance. 

The listed formulas are all based off of Citric Acid and the Bergamot bitter Orange 
Powder. 

a. Bioflavonoids derivied from Bergamot bitter Orange Powder are classified as a 
food substance by the FDA. See Attachment A7 

b. Our request is based on our efficacy data and registration we have achieved 
globally. There are similar products that are currently registered by the EPA and 
FSIS that contain the same or similar ingredients in different concentrations and 
with different active ingredients. See Attachment B. International 
Certifications.  

c. Our patent pending formulations are a natural solution to reduce microbial 
pathogens for food safety. 

d. Our patent pending formulation is derived from natural resources and is a non 
toxic solution to reduce microbial pathogens in food processing facilities which 
enhances food safety.  
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e. The Bergamot bitter Orange Powder  is composed of the flavonoids 
neohesperdine and naringin. See A7 

 It has been established through the life sciences research office federation of American 
societies that we consume more bioflavonoids in our daily diet than what is used in our 
formulations (Ref: Toxicology data) See Attachment D5 

The two components used to create these formulas are Citric acid and the Bergamot 
bitter Orange Powder. 

2. The Bergamot bitter Orange Powder is a food ingredient as reviewed and 
approved by the FDA. 

The following quotes are taken from; “Evaluation of the aspects of hesperidin, 
naringin, and other citrus bioflavonoid extracts as food ingredients.” 1982 PB82-
192931. Prepared for Bureau of Foods. Food and Drug Administration. 
Department of Health and Human Services. Washington DC. Contract No. FDA 
223-78-2100  

Pg.1 “ As indicated in the Food, Drug and Cosmetic act 21 USC 321(s), GRAS substances are 
exempt from the premarketing clearance that is required for food additives. 

Pg.1&2. The select committee on GRAS substances of LSRO reviewed and evaluated the 
available information on hesperdine, naringin and citrus bioflavonoids extracts. 

Pg.3. Flavonoids comprise a group of naturally occurring compounds which are among the most 
ubiquitous in the plant kingdom. They are found in every family and in nearly every species of 
the higher plants. 

Pg.5. Kuhnau (1976) stated that flavonoids are the most common and active antioxidants in our 
food supply. 

Pg.5. Naringin has been accorded GRAS status as a flavoring agent in food (21 CFR 182.20.  
Office of the Federal Register, 1981) and hesperidin has been given similar status for enhancing 
and preserving flavor at a level of 30 ppm in flavored milk               ( Buckely, 1968.)  

Toxicological Studies conducted. 

Acute Toxicity-“ None of the flavonoids administered to experimental animals in a single doses 
orally, intraperitoneally, or intravenously when possible, produced signs of acute toxicity.” 

 Short term-  “ No significant morphological changes were detected.” 

Long term- 400 days. “ No significant histological changes were reported in the liver” 

Gumbmann et al 1978 fed neohesperidin dihydrochalcone to rats and dogs for more two years 
with no apparent carcinogenic or Teratogenic effects. 
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Reproduction-  No adverse effects were noted. 

Carcinogenicity-  No significant  differences. 

Teratogenicity-  No effects were reported in reproductive studies. 

Pgs. 15-21 

 

Pg.22 Opinion. 

“There is no evidence in the available information on hesperidin ( purified or hesperdin 
complex) or naringin that demonstrates, or suggests reasonable grounds to suspect, a 
hazard to the public when they are used at levels that are now current or that might 
reasonably be expected in the future.” 

•The present formulas relates to compositions and their uses in eradication or 
ameliorating unwanted infestations. Such compositions are aptly employed to reduce 
the presence of unwanted bacteria or undesirable organisms.  

•A variety of flavonoids have been proven to be effective when combined with Citric 
Acid. This combination is responsible for an enhancement in Log reduction of reducing 
unwanted organisms. 

Need for Action; 

Food Safety concerns. Alternate to harsh and or synthetic chemicals currently being 
used. 

•Our formulas are designed to address the need for good hygienic practices in the 
whole food security chain from per harvest to post harvest. Seed to Fork concept. 

•In the last several years science has progressed in its ability to isolate and derive from 
natural resources components that are just as efficacious and environmentally safe as 
their synthetic counterparts. Current global trends are to incorporate a safe green 
approach in the processing of food for decontamination that affords the same or better 
Log reduction against different bacteria’s, fungus, molds and harmful pathogens that are 
so familiar to the food industry. The current move is away from synthetic and harsh 
chemicals that pose a health threat to humans and the environment. 

 

•If you will it can be explained as nature fighting nature. 
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Another industry concern that has risen, is the use of antibiotics and different synaptic 
harsh chemicals, are the microbes ability to survive and become resistant to these 
antibiotics and chemicals that have historically been applied for food safety concern. 

Some of these common pathogens are various Salmonella, Listeria monocytogenes, 
Staphylococcus aureus, Campylobacter, E Coli, MRSA, pseudomonas etc. 

Millions of Americans become ill each year from something they eat. The exact 
numbers are unknown as most illness go unreported. The Centers for Disease Control 
and Prevention calculates that E Coli O157:H7 alone infects over 20,000 Americans a 
year through contaminated meat and or produce. Recent E Coli O157 illnesses due to 
fresh cut bagged lettuce, infected Jalapeno peppers etc has been on the rise causing 
massive recalls and major financial losses to private industry. 

These pathogens often require additional means to diminish or eliminate their numbers 
than the customary approved harsh chemicals currently being used/allowed as 
Processing wash Aids. 

Our formulas which are the subject for approval as a Processing Aids wash complex 
can play a major role in upgrading or adding to approved Processing Aids to the EPA 
and FSIS to combat the current food safety security concerns.  

For Organic farmers and Pack houses that process organic produce, they currently do 
not have a Processing Aid that is effective, natural, safe, Non Toxic, Non Tainting. 
Currently all fresh organic produce, and conventional produce is washed with chlorine 
based products which are not organic. 

“Antimicrobials are commonly used in the industry to reduce pathogens loads. The most 
common antimicrobial treatment used is chlorine ( sodium hypochlorite) because it is 
inexpensive. However, failure to optimize the disinfectant properties of sodium 
hypochlorite i.e., improper pH, concentration, concentration of incoming water reduces 
its antimicrobial efficacy and can result in offensive and harmful odors/vapors such as 
chlorine gas and trichloramines”. Ref “ Northcutt.J.K. and MP Lacy 2000. Odor problems 
associated with chlorine usage in poultry processing plants. Poult.Sci 78 (Suppl.1):47 

With the European REACH accord being enforced, American growers are faced with 
global changes in uses and restrictions of harsh and or synthetic chemicals. 

By placing the Bergamot bitter Orange Powder  on the NOP list it will afford American 
growers and processors to have a product that is already approved in the EU and other 
regions around the world. 
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Bergamot bitter Orange Powder. Petitioned Substance. 

Petition to add to the National list the substance  extract from bitter Bergamot bitter 
Orange Powder. Bergamot oranges. Latin name Citrus aurantium. 

 

A Bergamot bitter Orange Powder a single substance. 

1.The petitioned product is a powder from bitter immature Bergamot oranges. 
Latin name Citrus aurantium.   
2. The dried bitter immature bergamot orange powder contains a broad spectrum 
of bioflavonoids..and is used to modify the pH of the water.  
3. The HPLC is for information only as to the identity of the refined single 
substance powder. 
4. The single substance petitioned is not a formulated product. But a refined 
powder from bitter oranges/Bergamot oranges. Latin name Citrus aurantium 

 

COMPOSITION/INFORMATION ON INGREDIENT 

This product is a natural powder extract from bitter oranges. The main component 
are the citrus flavanones naringin and neohesperidin. 

CAS N°: 72968-50-4 
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EINECS N°: 277-143-2 

HAZARDS INFORMATION 

According to EC criteria (67/548/EC) this product is not classified as a dangerous 
substance neither for environment nor for human health. 

In solid form (dust) possible eye and respiratory irritant 

TOXICOLOGICAL INFORMATION  

 Powder extract from bitter oranges obtained only by physical means (natural 
extract). Main components are the citrus flavanones naringin and neohesperidin of no 
know toxic properties. 

References: 

1."Evaluation of the health aspects of hesperidin, naringin and citrus 
bioflavonoid extracts as food ingredients". Federation of American 
Societies for Experimental Biology, Bethesda, MD. Prepared for FDA, 
Washington DC. PB 82-192931. 1982. 2."Monograph on bioflavonoids". 
Informatic, Inc., Rockville, MD. Prepared for FDA, PB 289 600. 1978. 

 

 

Petition to add to the National list the substance Bergamot bitter Orange Powder  

Item A: 

1. Category. 
Non organically produced/grown agricultural products allowed in or on processed 
products labeled as organic. 7CFR § 205.606. 
 

2. Justification for this category. 
The petitioned substance is grown and harvested according to organic standards 
in Italy, Spain and surrounding regions, even though the Bergamot orange 
orchards are not certified Organic. 
No sewage/sludge, pesticides, herbicides or irradiation is used. 
The product is a natural powder from bitter oranges/Bergamot oranges. Latin 
name Citrus aurantium.  

Item B:  

1. The common name of the substance. 
Common and Botanical name of plant source. 
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Bergamot bitter orange. Citrus aurantium  
 

  

2. The Manufacturer. 
Ferrer Group 
EXQUIM,S.A. 
Edifici L’ILLa 
Av. Diagonal,549,5ª Planta 08029 Barcelona, Spain 
E mail. exquim@ferrergrupo.com 

 Phone 34-93-504-44-00 

  

3. The intended or current use of the substance. 
 
The petitioned ingredient as an “Intermediate for the manufacture of Non Toxic, 
Non Hazardous Processing Aids as a water pH modifier in fruit and vegetable 
wash, meat carcass rinse. 
 
 

4. The activities for which the Bergamot bitter Orange Powder is being used 
and its mode of action. 

The dried bitter immature bergamot orange powder contains a broad spectrum of 
bioflavonoids and is used to modify the pH of the water. 

5. The source of the substance and a detailed petition description of its 
manufacturing and processing procedures.   
 

Process Methodology, citrus fruits 

Harvesting of citrus fruit 

Whole citrus fruits, such as fruits of citrus aurantium, are harvested when they are still 
green. The green fruits contain higher levels of flavonoids than yellow fruits harvested 
at a later stage of development. The sizes of the citrus fruits, used in the processing, 
are in the range 40 to 60mm. 

1. Processing of citrus fruits 
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There are a number of ways of processing fruits to extract the flavonoids. For 
example the process may involve the selection of fresh or frozen whole fruits. Fruits are 
frozen to - 20°C to disrupt the cell walls in order to assist the release flavonoids by 
diffusion. The fruits are kept frozen until further processing. Alternatively, flavonoids 
may be extracted from fresh or frozen peel issues of fruits, juice vesicle tissue of fruits, 
flavedo tissue of fruits, albedo tissue of fruits and segment epidermis tissues of fruits. 

Thawing of fruits, before processing, is achieved using air ventilated containers which 
maintains the temperature at the surface of the fruits below 5°C. 

Heat transfer is achieved on the batches of frozen fruits and eventually the core of 
the fruits becomes thawed. 

Fruits are the sliced into pieces using a commercial slicer, typically with the dimensions 
around 5x10x2Omm to facilitate a practical time for the extraction. If pieces of fruit 
with a larger dimension are used this markedly increases the time of extraction and 
fruits of smaller dimensions tend to block the filters with finely divided matter. 

Extraction of the flavonoids may follow a number of routes. One typical route includes at 
least four repeated round of extraction in water keeping the temperature below 20°C. 
The process includes the use of a number of tanks fitted with appropriate stirrers and 
filters which are filled with the ground citrus fruits and water a temperature below 
20°C. the slurry is circulated by means of a stirrer. The mass transfer is increased 
until the Reynolds number confirms turbulent flow. The resulting juice is transferred to 
additional tanks filled with citrus fruit and the process of repeated extractions allows 
the extraction of almost all flavonoids into the mother liquor. In the filtration process the 
flavonoids are recovered and vegetal residues remain. It is necessary to perform a 
micro membrane unitrafiltration step in which the juice from the extraction is filtered 
using membranes fabricated from PSO (Polysulfon) or PVDF (Polyvinylidene Fluride). 
The membranes allow the passage of flavonoids and retain larger molecules and 
particles. 

In general cut-off values in the range of 20-200 kDa are employed and the temperature is 
maintained below 10°C. 

3. Adsorption of flavonoids to an adsorbent 

Absorbents, in a packed column without stirring, selectively retain the desired 
flavonoids and, typically, commercial adsorbents such as Amberlite XAD7HP and 
Dowex materials can be used. 

When the absorbent material is saturated with the flavonoids it is only necessary to 
introduce a flow of water to remove substances attached to the surface of the 
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absorbent material. The flavonoids are eluted from the column using ethanol into an 
ethanol/water solution contained 0.7% to I% flavonoids. 

4. Evaporation of ethanol/water from the solution of flavonoids; spray 
drying. 

A vacuum evaporator maintained at a temperature of around 45°C is used to further 
concentrate the solution of flavonoids; the concentrated juice is transferred to a 
spray- drier for evaporation of the water solvent. Nozzles at the top of the spray drier 
generates small droplets and hot air maintained at 180° C is blown into the device in 
a counter stream causing evaporation of the mainly water solvent. The temperature 
value of the exhaust air is around 90° C. 

Flavonoid powder is collected from the spray-drier at the end of the process. 

Samples of Citrus Aurantium from Spain were analysed by HPLC —DAD (High 
Performance Liquid Chromatograph-Diode Array Detection) 

In general flavonoids absorb UV-visible radiation at approximately 280 nm and 'or 
360 nm. 

At 280 nm four significant peaks are observed 46.2,50.7,54.3 and 66.5 minutes Fig 1; 
at 360 nm four main peaks are detected; 50.7,54.3,57.2, and 61.9 minutes (Fig 2). 

The data from the HLPC analysis show that the Citrus Aurantium sample include four 
flavonoles/flavanones and two flavones. 

Flavonoids corresponding to five out of the six main peaks from the HPLC-DAD analysis 
were isolated and analysed by NMR. 

Three of the five isolated flavonoids included neoeriocitin, naringin and neohesperidin 
accounting for 9.388%, 36.212°o and 39.891% of the total flavonoids of the 
sample(wt/wt). 

Sample preparation and HPLC-DAD analysis: 

29.4mg sample was dissolved in 10m1 methanol (Sample). 

The sample was diluted by a factor 4 and analysed by HPLC-DAD. 

Equipment:Shimadzu HPLC, Merck Diode Array Detector, LiChroapher 1OORP-18 
Column (No 924112) Oven Temperature 35° C; Injection volume 20 1; flow I ml/min; 
fixed wavelength; either 280 or 360nm; Scan wavelength 230-500 nm. 

Eluent A: 5°o formic acid in water 



13 
 

Ahava International Health. 19692 Black Fox Dr. Cottonwood Ca. 96022. E mail tim@ahavainthealth.com Ph. 530‐347‐0347‐ 
Citrox Ltd UK. www.Citrox.net  Ph 011‐44‐164‐224‐1777 
 

Eluent B; 50% methanol, 15% acetic acid, in water 

 

See attached documents for the following. 

Specification, Raw Materials, Production  

Compliance and Traceability Information 

 Schematic flow diagram of the extraction process of the bioflavonoid  from the 

oranges. 

 Non Genetic Modification certificate. 

 Non Genetic Modified certificates for the other raw materials present in the 

product. 

• Non Sewage/Sludge certificates 

• No Radiation used certificates 

 

 

6. A summary of any available previous reviews of the petition substance by 

State or private certification programs or other organizations. 

None to date. 

 

7. Information regarding EPA, FDA and State regulatory authority 
registrations. 
The FDA has approved Citrus pulp/flavonoids as GRAS and as a food 
substance. 
See Attachment A. 

“Evaluation of the aspects of hesperidin, naringin, and other citrus bioflavonoid extracts as food 
ingredients.” 1982 PB82-192931. Prepared for Bureau of Foods. Food and Drug Administration. 
Department of Health and Human Services. Washington DC. Contract No. FDA 223-78-2100  

 

Food and Drug Administration, HHS § 182.20 GRAS statement/description 
Common and Botanical name of plant source. 
Bergamot bitter orange. Citrus aurantium  
 

8. The Chemical Abstract Service (CAS) numbers of the substance. 
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CAS N°:72968-50-4 
EINECS N°: 277-143-2 
 

9. The substance’s physical properties and chemical mode of action. 
The dried bitter immature bergamot orange powder contains a broad spectrum of 
bioflavonoids and is used to modify the pH of the water 
 
HPLC 45% means a mixture containing 45% of bioflavonoid and 55% of other 
matter from extraction of bitter oranges. The bioflavonoids comprised are 
narangin (about 52%), neohesperidin 28%, poncirin 4%, naringenin 3%, 
hesperidin 3%, neodiosmin 3%, isonaringin 3%, isocriocrin 2%, other minor to 
100 %. 
 
Patent Pending. Confidential information.  
PCT/GB2007/002756 and PCT/GB2007/002758 describe particularly effective 
compositions containing flavonoids. The present invention is based on the finding 
that certain combinations of agents are particularly effective in eliminating or 
reducing unwanted bacteria and other undesirable organisms. 
  
 Bioflavonoids are extracted from citrus fruits and have been used for years 
in human health food supplementary vitamin products (for their antioxidant 
properties). It has been discovered that they possess other interesting properties 
including the ability to suppress cancer, heart and general circulatory problems. 
They are also known to possess antiviral, antibacterial and antifungal properties. 
By blending the bioflavonoids with fruit acids such as citric acid, malic acid and 
ascorbic acid we have discovered that the antiviral and anti fungal and anti 
bacterial properties can be enhanced significantly. 

: 

 
 

10. Safety Information about the substance. 
The FDA has approved flavonoids as GRAS and as a food substance. 
See Attachment A. 

“Evaluation of the aspects of hesperidin, naringin, and other citrus bioflavonoid extracts as food 
ingredients.” 1982 PB82-192931. Prepared for Bureau of Foods. Food and Drug Administration. 
Department of Health and Human Services. Washington DC. Contract No. FDA 223-78-2100  
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11. Comprehensive reviews and research bibliographies including reviews and 
bibliographies which present contrasting positions. 
We are not aware of any research summaries or bibliographies that present a 
contrasting position. 

12.  A petition justification statement: which provides justification for inclusion 
of a non organically produced agricultural substance onto the National 
List. 
 
The inclusion of the Bergamot bitter Orange Powder to the National List as a 
non organically produced agricultural substance is based on the unavailability of 
an alternate organic source. 

Our justification statement is based off the following FDA review and approval that citrus 
bioflavonoid extracts are food ingredients: “Evaluation of the aspects of hesperidin, 
naringin, and other citrus bioflavonoid extracts as food ingredients.” 1982 PB82-192931. 
Prepared for Bureau of Foods. Food and Drug Administration. Department of Health and 
Human Services. Washington DC. Contract No. FDA 223-78-2100  

It is also based off of how the orchards are maintained in their growing regions 

The bergamot Citrus aurantium subsp. bergamia (Risso & Poit.) synonym (Citrus 
bergamia Risso) is the size of an orange, with a yellow color similar to a lemon, and has 
a pleasant fragrance. The juice tastes less sour than lemon, but more bitter than 
grapefruit. Citrus bergamot is native to Asia and is commercially grown in Calabria 
(Italy), in France, and in Ivory Coast. Bergamot grows on small trees which blossom 
during the winter. The distinctive aroma of the bergamot is most commonly known for its 
use in Earl Grey tea, though the juice of the fruit has also been used in Calabrian 
indigenous medicine as an herbal remedy for malaria and its essential oil is popular in 
aromatherapy applications. 

Production mostly is limited to the Ionian coastal region of the province of Calabria in 
Italy, to such an extent that it is a symbol of the entire region. Most of the bergamot 
comes from a short stretch of land there where the temperature is favourable. It is also 
cultivated in Argentina, Brazil and the US state of Georgia, but the quality of the 
obtained essence is not comparable with the essence produced from the bergamots of 
Reggio Calabria due to the argillite, limestone and alluvial deposits found there. High 
quality production is also found on the Southern coast of Turkey, mainly around the 
town of Antalya. REF: Wikpedia 

Soil condition is key to nutrient uptake and quality of the flavonoid production in the fruit. 
The bergamot grown in the USA is not of the same high quality orange that Citrox Ltd 
needed for its formulation. 

The bergamot orange is not an endangered species. Current and historical information, 
research or evidence provided shows that the quantities used globally cannot be 
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obtained organically in the appropriate quality and quantity to fulfill an essential function 
in a system of organic handling. All bergamot oranges supplied to Ferrer have 
certificates showing no sewage, sludge, Non GMO and no radiation has been used as 
fertilizers, herbicides and pesticides.  

One of the End uses of the essential oil is approved for use on Organic certified Earl 
Grey teas. 

 

 

 

ANNEX 1 

List of NWFP of commercial significance  

Category Key 
products 

Examples of trade data136 

 

Essential 
oils  

Essential 
oils of 
bergamot, 
orange, 
lemon, lime, 
citrus fruits, 
nes, 
geranium, 
jasmine, 
lavender or 
of lavandin, 
peppermint, 
other mints, 
vetiver 

World trade is of the order of US$ 1 billion (comtrade 
2001), including both the wild as well as cultivated 
sources. China, Indonesia, Thailand, India and Brazil 
are the major suppliers of some of the oils. The EC, 
USA and Japan are the principal import markets, 
accounting for 72% of the total world imports (FAO, 
1995).  

Plants & parts, pharmacy, perfume, insecticides use 
nes (HS121190): Export of 517 030 t worth US$660 
Mio in 2001. Main exporting countries are China, India 
and Germany; main importers are USA, India and 
Germany. 

136If not specified, data is based on figures provided by the United Nations Statistics 
Division commodity trade database (Comtrade) as of 26 September 2003. Main 
exporting countries are ranked according to the export value. 

European Production 
IAL Consultants estimates that the total production of essential oils by the 
major producing countries in Western Europe was approximately 33,600 
tonnes in 1999. This is an increase of around 17% from year 1998. 

France is the major producer of essential oils in Western Europe. Total 
French production of essential oils in 1999 was around 20,000 tonnes, which 



17 
 

Ahava International Health. 19692 Black Fox Dr. Cottonwood Ca. 96022. E mail tim@ahavainthealth.com Ph. 530‐347‐0347‐ 
Citrox Ltd UK. www.Citrox.net  Ph 011‐44‐164‐224‐1777 
 

is an increase of around 30% from 1998. The production is valued at around 
405 million Euros. The UK’s production in 1999 was approximately 7,000 
tonnes which is an increase of around 17% from the year 1998. 
There is significant production of orange and lemon essential oils in Europe. 
 
Orange oils are mainly produced in Italy and Spain and in the Mediterranean regions. 
 
United States data on Bergamot oranges. 

Table 17-U.S. essential oil exports, volume and value, selected oils, 1992-94 

Essential oil 
 1992 1993  1994

Volume Value Volume Value Volume Value
 Kilograms $1,000 Kilograms $1,000 Kilograms $1,000

Peppermint 1,568,728 52,613.3 1,655,168 53,278.9 2,115,696 66,925.3

Spearmint 644,246 21,254.9 700,752 22,601.6 739,792 24,207.0
Other mint 308,393 7,640.8 164,177 4,236.0 228,689 5,307.3
Bergamot 185,331 2,914.3 180,162 3,540.0 112,176 1,907.2
Lemon 868,772 10,526.7 841,422 11,834.4 818,210 11,928.2
Lime 231,407 5,052.3 196,528 4,057.5 282,917 4,607.7
Orange 3,407,916 10,195.5 3,665,228 11,965.2 4,207,009 17,142.6
Other citrus 647,530 6,272.7 727,524 10,083.0 906,093 12,532.5
Cedarwood, Clove, and 
Nutmeg 649,976 5,236.7 823,367 5,347.4 883,910 4,736.2

Geranium 58,786 1,565.9 18,130 671.2 39,450 977.4
Jasmine 22,813 62.4 8,603 135.2 4,739 152.5
Lavender 76,481 1,431.7 59,983 1,358.3 73,944 1,712.6
Vetiver 15,933 434.8 10,507 431.7 12,570 503.3
Other essential oils 1,546,812 21,700.7 2,164,095 24,829.8 1,899,838 23,503.4

Total 10,233,124 146,902.7 11,215,646 154,370.2 12,325,033 176,143.2
 
Source: U.S. Department of Commerce, Bureau of the Census. 

 

13. Confidential Business Information. 

None 

Evaluation Criteria for Substances added to the National list. 

Category 1. 

Adverse impacts on humans or the environment? 

Petitioned Substance: Bergamot bitter Orange Powder 

Documentation. 

1. Are there adverse effects on environment from manufacture, use or disposal? 
§205.600 b.2 
NO 
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2. Is there environmental contamination during manufacture, use, misuse or 
disposal? § 6518 m.3 
NO. All of the bergamot pulp is used in the extraction process. 

3. Is the substance harmful to the environment? (1)(A)(i);6517(c)(2)(A)i 
NO 

4. Does the substance contain List 1,2,3 inerts. New list 4a covers the old list. 
§6517c(1)(b)(ii) 
Yes. Citrus Pulp CAS 68514-76-1 

5. Is there potential for detrimental chemical interaction with other materials used? 
§6518 m.1 
NO 

6. Are there adverse biological and chemical interactions in agro ecosystems? 
§6518 m5  
NO 

7. Are there detrimental physiological effects on soil organisms, crops or livestock? 
§6518 m5  
NO 

8. Is there a toxic or other adverse action of the material or its breakdown products? 
§6518 m2 
NO.  

9. Is there undesirable persistence or concentration of the material or breakdown 
products in environment? §6518 m2 
NO 

10. Is there any harmful effect on human health? §6517 c (1)(A)(i); 6517 c (2)(A)(i); 
§6518 m.4 
NO 

11. Is there an adverse effect on human health as defined by applicable Federal 
regulations? §205.600 b.5  
NO.  

12. Is the substance GRAS when used according to FDA’s good manufacturing 
practices? §205.600 b.5 
YES. 
 

13. Does the substance contain residues of heavy metals or other contaminants in 
excess of FDA tolerances? §205.600 b.5  
NO.  

 

Category 2. 

Is the substance essential for organic production? 
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1. Is the substance formulated or manufactured by a chemical process? 6502(21) 
NO.  

2. Is the substance formulated or manufactured by a process that chemically 
changes the substance extracted from naturally occurring plant, animal, or 
mineral sources? 6502(21) 
NO.  

3. Is the substance created by naturally occurring biological processes? 6502(21) 
YES.  

4. Is there a natural source of the substance? §205.600 b.1 
The Powder is extracted from 100% natural bergamot orange source. 

5. Is there an organic substitute? §205.600 b.1 
Even though all bergamot oranges orchards are not organically certified,  
Ferrer issues certificates guaranteeing No sewage/sludge, No pesticide or 
heavy metals residues or radiation has been used on the food stock that is 
used for extraction of the Bergamot bitter Orange Powder. 

6. Is the substance essential for handling of organically produced agricultural 
products? §205.600 b.6 
YES.  
To date there are restricted products such as chlorine Dioxide-restricted 
use, Chlorine Materials-restricted use under §205.605(b) that are used on 
organic produce as a processing and handling aid. To date there are not 
many  safer alternates to these harsh chemicals. By the addition of the 
Bioflavonoids  45% HPLC there will be an alternate natural, safe, non toxic, 
non hazardous, non genetically modified ingredient that is environmentally 
safe to fish, fowl, animals and human beings. 

7. Is there a wholly natural substitute product? §6517 c(1)(A)(ii) 
The Bergamot bitter Orange Powder  is a wholly natural product. 

8. Is the substance used in handling, not synthetic, but not organically produced? § 
6517 c (1)(B)(iii) 
YES. The Bergamot bitter Orange Powder  is wholly natural and the 
extraction process complies with organic standards.  

9. Is there any alternate substance(s)? § 6518 m.6 
NO. Due to growing regions, soil condition where the bergamot oranges 
are grown there are no substitutes.  

10. Is there another practice that would make the substance unnecessary?   
§6518 m.6 
NO 

 

Category 3. 
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Is the substance compatible with organic production practices? 

1. Is the substance compatible with organic handling? §205.600 b.2 
YES 

2. Is the substance consistent with organic farming and handling? §6517 
c(1)(A)(iii);6517 c (2)(A)(ii) 
YES. 
 

3. Is the substance compatible with a system of sustainable agriculture? §6518 m.7 
YES.  

4. Is the nutritional quality of the food maintained with the substance? §205.600 b.3 
YES 

5. Is the primary use as a preservative? §205.600 b.4 
NO.  

6. Is the value use to recreate or improve flavors, colors, textures, or nutritive 
values lost in processing? §205.600 b.4 
NO 

7. Is the substance used in production, and does it contain an active synthetic 
ingredient in the following categories: 
a. Copper and sulfur compounds. 
b. Toxins derived from bacteria. 
c. Pheromones, soaps, horticultural oils, fish emulsions, treated seed, vitamins 

and minerals. 
d. Livestock parasiticides and medicines. 
e. Production aids including netting, tree wraps and seals, insect traps, sticky 

barriers, row covers, and equipment cleaners? 
NO to all. 

 











1.

2.

4.

5.

6.

7.

Attachment A

United States. Federal and State determinations.

Letter from United States Environmental Protection Agency. April OB 2002.

Russell S Jones, Phd, Biologist, Chair, Biochemical Classification Committee.

Citrox 14W Organic formula containing extract of Bitter Orange, Citric Acid and

Ascorbic acid as its active ingredients qualify as biochemical pesticide.

Letter from Department of Health and Human Services. Food and Drug

Administration. June Q 2A43.

Robert L Martin, Phd. Deputy director, Division of Biotechnology and GRAS

Notice Review, HFS-255. Office od Food Additive Safety, Center for Food Safety

and Applied Nutrition. GRAS review of ingredients of Citrox. Bitter Orange extract

is listed under 21 CFR 182.20 as being GRAS and are regulated for use in food.

Letter from State of Maryland Department of Agrlculture. February 5 2001. Citrox

Crop life. Bitter Orange extract in another one of our formulas as a fertilizer and

Nutrient synergist does not require registration under the Maryland Commercial

Fertilizer law. Robert Hopkins. Administrative Officer.

Letter from the Common wealth of Kentucky. Department of Agriculture.

February 28 2001. Division of Pesticides. Citrox Croplife fertilizer which contains

the Bitter orange extract is not required to be registered by the Kentucky Division

of Regulatory Services.
Amanda Cloyd. Product Registration Coordinator.

Letter from lndiana State Chemist and Seed Commissioner. December 14 2OOO-

Citrox Croplife which contains the Bitter orange extract, for commercial fertilizers

does not require registration under lndiana Commercial Fertilizer law.

Cyndy Anderson. Fertilizer Section.

Letter from lllnois Department of Agriculture. May 2 2001. Citrox Croplife which

contains Bitter orange extract as a Nutrient Synergist for improving plant health

will not require registration under lllinois fertilizer or Soil amendment act.

Tom Waller. Program SPecialist.
"Evaluation of the aspects of hesperidin, naringin, and other citrus bioflavonoid

extracts as food ingredients." '1982 PB82-192931. Prepared for Bureau of Foods.

Food and Drug Administration. Department of Health and Human Services.

Washington DC. Contract No. FDA 223-78-2100



A1
*id]* uNmD srArEs EHvnomrEffiAL p*orEcro* AGElrcy

LYi wASHrNcroN' D'c' 20460

I
I

I' Mr. HcnryKoula
APROE@

Natunl Agricultural hdrrts, trc.
, P. O. Box 526

t nrpn, OH 43506

DGar lvrr. Kotula:

. Thc Biocbcrrical Classification Coffimittcc (BCC) of the Biopc*icidcs & Pollution Prevertion Division (BppD)
I tras reviewed the infonnation submittcd ana-Aas aitcrurinea frat your prodrrct, Ciaox l4W Oryanic (containingr ertract of Biucr Oraogc, Ciuic Acid, and Assoftic Acid as i6 active ingrcdi€ots) qrulifics as bioctcmicrl

pesticidc- Should pu harrc my firrther 4rcstions, please call me at ttc aaArcss i*ed betow.

'ffid#,k-r*^crassincationcommincc

Biopcsticidcs & Pollution Prevention Divisioa
Offrce of Pesticide Programs
U. S. Eovironmcntrl Protcctiou Ageocy
Ariol Rios BIdg (751lC)
I 200 Pennsylwnie Av€nue
Washinglon" DC 20460
703/308-507t

I ioncsnrsscll@soa.cov
It

-= 
* -

lnbmct Addrca3 (URL) r htF"/nnvw.opr.Eov
fiocydrdnrcfclUr.PltrLdplh VegolaDl OlEarcd lnl(!on fi.qrcbd P.0.r offihrlm 20.l.Poslorux,.rrr)

^itllllr

r!e!h. . re:aia



A2
FrfrlcHo.ilr3.t$a

frodr{hlglffill&n
Sbe.Fils[Dry{0

.nsta200B r

!Jr.Il*yKcale
CCIE tlfrn3r
!fturll8dcoltul?lonrtr,Ir.
55E If&3nSt!GLSB{01
Od*gsIL60fOl

s

DEf/h.Effil*

fidr L brrrpmo b 1* ruhl*n ftrr{rtud} Eeckon rld&rf Affitb o tbc

Fd.t €IhoC, 3rc I# b D. GftEendi ed lry 27, AE, rd pfirftlm
owiliur rfiU Gad hdi*lHe h tc ffi!. ofhod fdffi?B Sft*yeoo+"qqg tr
tqnhryer sfthr eoqmt &gF@ ofCtu, h yarffi, yo& ffi
CAtu( b bffidd fu rrerr u afuirilil rttil hftfu, l$bl, r*AE rd
Dmbr ri tr coWd offir traur ffifi ffrs d4 dE d, rrt& .e, ad
$rafo. Ir r l&Fmt curtrrtio I hn3 l, 2m, yu ftbd b e fu t& ql rfi*
is rl[obFd tuEo dgll CIn, IE.30.

So lre rcrirwadp ffnim u4 hrod op: ednb uif rt*pttdetrm'
curlffi, rrG tg* tnt& ooqmd &grdd; b1nrrftarmd*t- rc rqffrdft rra
b froA ttt rql{er t* plrdtb. Et &rE listdbdon

. tuufGorrrdpdlllipfq}gl! CDETftl.[(I+FIi{od+tuurir
(rdrrat-fioe} adntEnc*dra (r.ctrrhS{idhE, r (EASiloud iE
ucsr&tr ri& fndusfimg lrroea

. Cilfc.ddtlhrdrr&ltCtsR$*.f€Srrrdn*&sdEemcffir0f,A8
rlo rred h locsfu {ie feod nuoeoteg FdE

' IrfiffioddBUdultr2I CfBlt0i@rr{bd$otdfiosrfrreilGA8
fu rr s a fioorshg, fil,Ehrrldl{ Sme, ed$ 0ffi1 rlr+h
rmorfu rlsL poa qtmno"rttE prctsa

r Arcclic .Eiat b liEdudn 2I CFn, Ee301t t 6![.At rfu rrd in rcte rtftL
jpoA qffielrrt"fpcdoa

r 6[nab&Uadurtu2lCtrA.f8Alt20rr{tA$tuurcdi]s.doo.r,ie!!0d
oofiffi&gFofoc'

lYoursrboM tfl bcau dciigrucdar r&icg likurdar$tstr 136L nilc$&rb 38,
1364 utfua :c&nocing &ls nrtrrid in hre cmryonf*n:,



A2
Prgr 2.1[r. fffih

Uyu brla ry frr&crqucctior cswingt[ir nffi, $prsr do mt ffi romE u,

ldlrlLll*fr,fr.D.
DqntyDffi
nnLhdtffi&grd

ffirt$Ndo?&vtlr,ffi$fSj
ffiE"dloodrlrl*Uls8rf,ff
clrts!tueoodffi0d

rdApll{Nrrido



r?q{Ev*s, tt ts.t.,l trsapli;F*b-6g-oi sg:Esp ilA

t
:''EA*Sls.t.d.".lif$tfH\cw 

., ..' ,' :,,,
. llAtr.=t E t$i$ff+.-Slcritrrr.',,,:,
aE4DLg?*t- FortEES,Irlsr;.lt+s*rr :

.*t It €'4.r:*$.€s ::{:- <r:,c?435gi!+,
PastC,rgZsl-Ch..nliltraF, 

.S-1O'

r ..:'.., ', ,,,,, :

, : TTATEDF }I.tR?Lrllfp
EE"SIITIIIE|f T .g p,1, g 5$*IiLX{IRE

Ge/14.;c+ :fai5?F iilCfaE_f4G t.i?d gs sI g
sr crlEijuqE;'

Eeqr1..3' .

&412765, P*oe
, . .:. ,.,,,1;. :. ' .:.:
Tl1 lrtr.a r; (rr.Iry, {F $rild!*i' 60 E*nBr * ?rrrri r*rrtiri

r 4iih-^rstErx*t?Eaira $q63
Jl',ltttror&*uepiar: {f iq af f,s;fg. :Jltrrlidfil!,* (!$tI ,:gl-Sf SE

.: JFiEryr:l& t{tc, .art..S}t{
fff. fe{ir l.lEt.-?S.tst

+t*dr4 i+:rttrwrrA,*,rtfn*

,, , g*rcay'E_2_o0l
,:,,
Mr..i.mnb.Se{i&
N*ntrel AgrlGrIIr:rrE F.rpdspts Inc
55 B W&c.r*ftsgr sriF.{sr
Chicago.Il.50O€

Derr !vIr..Srnittr-

,*gl.I:Im:Ylf $cl$rto-u.Tl5rt{+,ErsrnptiihNutricmrspr*lgisrdcesr:otIe+IlH'ttgltti2tlo0.uEdef .Eil llfE.j'lEnd OsmmeiciidFEsr.iiiEsrl*Id - :

, ,.,,],' :,ifl aa$'bc fif q:rrfrlrgrr&*rs,,plr*c.htralkow.

ffi*dfu.W

e

Ftn!

A3



I

I

I

I

I
I

i

I

I

I

I

I

.€BA5.Vfti:
07fJ,?r2,0nt

)
gJtzfa, ai,56Fil! .li;c0 Ff,"[ Eo?5s*s??l

sr<ftr<.€ur.'i .. t. {3/14/ol
rceca*rzrx .b .a1+?e=i!Ft:

PSS,IffIEET

, e:5?Fil;Irtfu_S4or ;p*E e ?/s
FE*r .e .. :

.: 
EDdt

; : Oenc*fe$!€r:*
:(seql558-?974

ffd'{ ! sog}sE+3fisItf r{sel}isl-ffis

Brrr Sry gl"n
*ttazs:clgt

Cora.lacranu.nr aF iGhfiE<v
Eer*a:xErrr cF. Acffi uL?.rHE

Dnrrcra* a,s.fsrrloes.
l0o F.run er,rcs'furr, Sn+ Fr"*ae

FFi^ls#sri';'I(f'*Omf

. -] . ,-
TfENEOEd]TilTIM_..-...............+

IcE i&..*.arur'5rn?h
I.{rftHI *Slsrlttertl ftld,Ects- Tac.

Fss:* tlxrsodrcb$
rtodrrrBcglst;$rocr CaodirEpr

Dere Sctm:ary2g"Zff}1.

if.llauhtrcanyry?FEtis*hrs-ed.eii" us*r{ffiSAa:fr{7*,Ther*pu

t*

A4



rli&. ttr*r
5,rk i*.d&I *+Flr>c6pre
. A*,,A'.o{r

l*t*llj&I4.:k*i
ful1-eqJ,ttntr

&L4'rd.r.ftr4j4ryi.ruv
'' D.rd
': fk+ilf*f**r*. " ,tc&.i''

-sl zr6a3g$Ei

Si*^l:l:.?,

Qudy ^{nrl*scn
lrcrdEauseffiorr

a$l I 4le! 1f.:55Fd; feifl-d.-f+ca;pq$e Er'i

r&Elc$+sr&rucnEhr#;ilEsgpncoufif;ssrolwn,Tff*
i\r:rdu! U;iytrqri . 1tS<;Si+rf+.ui"r"y 

, - --- 
s."e-aGilEc*

r lffolcrf,r*tyerri; lH,{?gS?_]}S{, . , 
. 

,. 
"... 

**;t*ffi*
{mEiig*=trtg 1 t\x,r?E5l *.g-**Salr ,.r, 

, , 
4.

.€sirirt*r14g*

l)cEtrrbcd.I.+,3fl00 l

: .t ..,:'
$!r,.Aarop D,Sndft
Nagtpel ;{.g:icu}rr*l Pr:xlsc$ Ine
E5tr..!Frahir:srqn$#4$1' . ,

C$:*go !i, e-01,0a
1',

I)cq Mr. $mirh ,;
', :,

lvr'+ *re *casairreirerein r+Er -Tf.Tli: rutrrniircd lcgbmdca luflicrricn fbr cerunsccful tcrflj.:*crsfoi (i*,Firift, dirg *.itl yo* *a..Ll.+rrl+ Lili* *u** +tgr0.
''

Fb pq*tu". doce aot rcgpi* rrgirtrrrit*,vnelr.r,fr- fOaO-* S*r**.t Flsziliz+r lew. i.iyoq

', .' .,. .].

ftf*l*ls#r.x'd+l/are

A5



or drnd.s_uhjt; Q5,r14i0i iz:EEEUi#itu #40tirsg4 4rs

pqr*auaf*gfieu E $-g.v-prnor f ,,fae, Bircctor,
*qrtWcn *r. r.rr.rl,":f:*,iE;oJ;;r;ffi8;'j:rznxi.rur.,mo11;,:tq*o* _r*rizrr*r*,

lvle3,a2OO,

f-aturnl Agfcnhg;at pmdus+ 1q
:Mr, Aston Smilh 1

Srriis {01
Oric*go, iL. 6{}602 '

: 1..

ru:'*+itr*,ffi;*-Tffi ,L*$ff*Fl*XgHIffi *fruqui+nrcnts, ?I,o autanst or..-lnlg"e ;i,i,il"i ryggl*r i,r cimjuacdon *.i:h srccrims of{s* ?sa four.applicarhu'nr*nr,r*uiori i,#"ri*rft p&i1lisq1#tU{gif,u.* *, aud scrivaiingnatunl Planrdcf.ns" m*clr*a'r,-+iriltroi;ilft;Elsrffition 
er rhis s*e u*der Erc lllinoiiFk-iilizsrorSoit.{rqearjnenr**ri*f.rJai#,Hiri*irrrr,irS,ur*

, ,, 
]

Ii'.1qu ireve*I que*ioar. fccl frer ro coneg *ir ofticE.lr Glt S?a-l?91 orE-slnik.hi'Bligg!futg's#g,tjf, ,,,. ::---'

Inspcctrio4

A6



A7 SCOGS II-3

fiftf,rrirri}f,rr?fifrrilrrrrr

EVALUATION OF fiIE HEALTII ASPECf,S OF IIESPERIDIN,

NARTNGTN, ND CITRUS BTOFLAVONOTD EXTBACfS

AS FOOD INGREDIENTS

1982

hePared for
Bureau of Foods

Food and Drug Adninistration
Departmeut of Hea1th and Human Services

Washington, D.C.

Contract No. FDA 223-78-2100

Life Seiences Hesearch Office
Federation of American Socleties

for Experimental BioIogY
9650 Roelrville Pike

Bethesda, MarYl.and 2OBL4

REPHODUCED BY
U.S. DEPARTMENT OF COMMERCE

NATIONALTECHNICAL
INFORI,4ATION SEBVICE
SPRINGFIELD. VA 22161

23



BIBLIOGRAPHIC DATA
ST{ EET '' 1fiF7sY-Bz/62

P9? 2-19 2) 31

r!. Titlc and Subtitle

Evaluation of the Healrh Aspects of Hesperidin, Naringln,
and Citrus BiofLavonoid Extracts as Food Ingredients

5, Reporr Date
1982

6.

7. Aurhor(s) 8. Performing Organization Rcpt.
No-

cFMo rr a

9. Performing Otganization Name and Address

Life Sciences Research Office
Federation of American SocieEies for Experimental Biology
9650 Rockville Pike
Rcthocr{a UTr ,n^1 L

10. Proiect/Task.1\tork Unit No.

l, Conrracr,/Granr No.

E'nA ?' t-7R-?1 0rl
'12. Spoosoring Or6anization Name and .{ddress

' Food and Drug Adninistrat.ion
200 C Street, SW

Washington, DC 2O2O4

13. Type of Rcport & Per.iod
Covered

Final
11.

15. Supplementary Nores

't6. Abstracts

This reporE, by a
of GRAS Substances
health aspects of
ingredients.

group of qualified scientists designated the
(SCOGS), provides an independent evaluaEion

hesperidin, aaringin and citrus bioflavonoid

Select Comrittee
of the safety of
extracts as food

17. Ke.v \iorCs and Document Analysis. 17o. Descrrptors

I 7b, Identif iers./Open-Ended Terms

r-,. -

.9-1.v

TlllSff8 fuaL TEcHNtcAt
, NF ?,tfi ,ft L iP,,il.a}5#' "'17c. COS,{TI FieId. Group

@
Release unlimited

Securiry Class
R eport )

RODUCED uscoMV-Dc 626s'F7.ENDORSED BY ANSI A:{D UTESCO



NOTICE

This report, one of a series concerning the health aspects
of using the GenLrally Recognlzed as Safe (GBAS) or prior-sanc-
tioned food substances as food ingredients, is being made by the
Federation of American Societies ior Experimental Biology (FASEB)
under contract no. 223-78-2100 wlth the Food and Drug Administra-
tion (fDA), U.S. Departmelrt of Health and Hu.man Services. The
Federation reeognizes that the safety of GRAS substances is of
nationel significance, and that its resources a.re particularly
suited to mirshaling the opinions of knowledgeable scientists to
assist ia these evaluations. The Life Sclences Besearch Office
(LSRO), established by FASEB in 1962 to make scientiflc assess-
ments-in the blomedical sci.ences, is conducting these studies.

Qua11fled scientistS were selected as consultants to
review and evaluate the avallable information on each of the GBAS

substances. These scientists, designated the Se1ect Cornnittee on
GRAS Substances (SCOGS), were chosen for their experience and
judgment with due consideratlon for balance and breadth in the
i.ppiopriate professional disciplines. The Select Committeers
evafuitions are being nade independently of FDA or any other
group, governmental or nongovernmental. The Select Committee
iccepts responsibitity for the content of each report. Menbers of
the belect Cornmittee who have contributed to this report are named
in Sectlon VII.

Tentative reports &re made available to the public for
revi.ew j.n the office of the Dockets Management Branch, Food and
Drug Adninistration, after announeement in the Federal Register,
and opportunity is provided for any interested person to appear
before the Select Committee at a public hearing to make oral pre-
seDtation of data, iuformation, and views on the substances cov-
ered by the report. The data, information, and vlews presented at
the heiring are considered by tbe Select Corunittee in reaching its
final Conclusions. Reports are approved by the Select Committee
and the Dlrector of LSRO, and subsequently reviewed and approved
by the LSRO Advisory Cornrrittee (which consists of represent&tives
oi each constituent society of FASEB) under authority delegated by
the Executive ComrLlttee of the Federation Board. Upon completion
of these revlew procedures the reports are approved and transnit-
ted to FDA by the Executlve Director of FASEB.

while this is a report of the Federation of American
Societies for ExperimentaL Biology, it does not necessarily
reflect the opinion of all of the individual rnembers of its
coastituent societies.

r, Ph.D., Direetor
Life Sciences
FASEB
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I. INTRODUCTION

Thisreportconcernsthehea}tbs.spectsofusitrghesper-
idin, nerlggin;-ild citrus bioflavonold extiacts as food ingredi-
ents. It ha.s been based partly on the informatlon contained in a

scientific literature revies (monograph) furnished by FDA (Bauer,
1978), which sutrmarizes the worLd'i scientific literature from
1920 through 19?8. To eBsiJre completeness- and eurrency as of the
date of this r.p""t, tbis inforrnation has been supplemented by
searches of ovei 30 sclentiflc and statistieal reference sources
and compeudia tha,t are generally availebLe; use of new, relevant
books and revlews and the llterature citations cont&ined ln them;

consideration of current Llterature citations obtained through
;;pr;;r retri.evai-iystems ot the National Library of Medicine;
searches for relev&Bl dsta in the files of FDA; and-by the com-
bined knowledg"-"oa experience of members of the Select Committee
a.nd tbe LSRO staff. IB addition, annoutrcement was made in the Fed-
eral Register on Jauuary 13, 1981 (46 FR -3064-3068) that opportu-
nity would Ue prooided ior *oy interested persons to appes'r before
the Seleet Comiittee at a public hearing to make oral presenta-
tion of data, information, and views oo the health aspects of

";i;g hesperidin, naringin, and citrus bioflavonoid complexes as

food ingredients. The Eelect Colurittee held a hearing on June 22,

1981. Those who requeSted opportunity to present data, informa-
tion, and views are identified at the end of this report. The

material presented at the hearing has-been considered by the
select cornmittee in reaching its final conclusions.

As indicated in the Food, Drug, and cosmetic Act [21 USC

321(s) ], GBAS substances &re exempt from the premarketing clear-
aoee that is t.qui""a for food additives. It is stated in the Aet
and in the Code of Federal Begulations (Offiee of the.Federal Reg-
i;;.;; iiiarj-[ir crn 170.3 and rzo.sol that 6RAS means general
reeognition oi safety by experts qualified by scientific. training
and Experience to evaLuit" tte safety of substances on the basis
of scieqtific data derived from published l-iterature. These s€c-
tions of tne Code al-so indicate inat expert judgment is to be
based on the evaluation of results of eredible toxieological
t"iiiog o", for those substances used in food prior to JanuarY 1,
1958, on a reasoned judgment founded in experience *ltl common

food use, and is to iake into account reasonably anticipated
patterns of consumption, cumulative effects in the diet, and
safety tactors appi"priate for the utilization of animal experi-
mental data. FD-A-relognizes further [21 CFR 170'30] that it is
impossible to provide issurance that any substance 1s absolutely
safe for human eonsumPtion.

The Select Comnittee on GRAS Substances of LSRO reviewed
and evaluated the available information on hesperi-din, -naringin '
and citrus bioflavonoird extracts in fu11 recognition -of the fore-
going provisions. In reaching its conc}usions on safety, the

1-



Connlttee, in accordance with FDA's guidelines, reLied prlmarlly
on the absence of substantive evldence of, or reasonable grounds
to suspect, a signlficant risk to the publie heaLth' Thls report
ls lntended for ine use of FDA in determining the future.status of
these substances under the Federal Food, Drug, and_cosmetlc aCt.
Tbe comlttee anticipates that lts conclusions wilL be reviewed as
new information becores avai-lable.
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I]. BACKGROUND INFORMATION

Flavonoids comprise a group of naturally occurring com-
pounds which &re among the most ubiquitous in the plant kingdom.
tney are found in eveiy fanily and in nearly every species of the
higher plants. Kiihnau (19?6) reported that about 800 different
flivclnoids vere known and that new members of the group vere being
dlscovered "nearly every month." Although the term implies a
yellowish coloration, fLavonoids nay vary in appear&nce from color-
less to red or blue.

The basic flavone structure consists of 1,4-benzopyrone
with a phenyt substitution,in the 2-position (Fig. 1). Flavonolds
differ in the number and position of substitutions on the aromatie
rings and in the extent and character of oxidation in the pyrone
portion of the molecule. Hydroxyl groups enable flavonolds to com-
bine with sugars to form glycosides, and it is in this forrn that
the flavonoids are usually found in nature. Glucose is the most
cotnlton prosthetic group, although other sug&rs, as well as g1u9!I-
onic and galacturonic acids, h&ve been identified (Herrmann, 1976).

?1
.C

I

\^'"1- Rq

.oHo
Figure 1. Typical flavonoid structure

TabLe 1 srrmrna.rizes the structure of some typical flavon-
oids found in various foodstuffs.

In'1936, Szent-Gydrgyi and coworkers (Bents6th et &1.,
1936; Rusznyik and Szent-Gybrgyi, 1936) reported that crude ex-
traets of lemon juice or red peppers were 11ore effeetive than
purified ascorbic acid in alleviating capillary lesions and sus-
tainlng the ]lves of scorbutic guinea pigs. The active principle
was tetrtativeLy termed vitamiu P (for "permeability vitamin" ).
This wa,s originally thought to be identical with "eitrin," a
erystaLline product isolated from lemon iuice (Bentsdth et a1.,
1936). "Citrin" was later shown to be a mixture of the flavonoids
hesperidin, eriodictin (Bruckner and Szent-GYorgyi, 1936) and a
quercetin-Iike compound (Robeznieks, 1938). Although these and a

Rz
R"
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Table 1. Structuce of Sone $plcal Elavonoids+

R3RI R,t A2:3t
Flavonoid

Diosmetin

Dlosnin

Eriodlctin

Eriodictyol
Hesperidin

Ilesperetln

Kaempferol

Naringenin

Naringin

Quercetin

Rutin

-oH

-oH

-oH

-oH

-oH

-oH

-H
-H
-H
4II

-oH

-0CIIg

-ocHg

-oH
-oE
-ocII3

-ocH 3

-oH
-oH

-oH
-oH

-oH

-oH

-ORGS

- oRtI

-oH
-ORGS

-oH
-oH
- oll

-ORGS

-oH

-ORGS

-H
.H
.H

-H
-oH

-H
.H

-oH

-oH

Yes

Yes

No

No

No

No

Yes

No

No

Yes

Yes

t
s

fl

Adapted from Booth et
refers to Fig. 1

Double bond

RG is rhamnoglucoslde

R is rhamnoslde

aI. (1958a). Substituent nomenclature
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number of other flavonoids have been shown to modify menbraDe per-
neability, or to dfsplay other biological effects, all have failed
to meet the criteria of true vitamins, namely, that t!9y.are esseB-
tlal a,nd indispensable food constltuents, aud that deflcieney
iyndromes &re rnown whieh can be cured specifically by their admin-
istration. Consequeotly, the Joint Comrnittee on Blochemical l{omen-
clature of the Anerican Society of Biologieal Chemists and the
American Institute of Nutrition (1950) recomlBended that the term
vitamin P be discontinued. In its place, the less restrictlve
teru "btoflavonolds" tras been adopted to encompass the many flavon-
oids with some forn of biologleal activity. Because bioflavonoids
ajre uonessential food substances with biologic effects, the Connit-
tee on Dietary Allovances of the Food and Nutrition Board, (National
Research Councit, 1980) categorized then as pharmacologic rather
than uutrltional agents.

A vast, confusing literature has accurnulated on the pur-
ported pbarrnacoiogfc or thera.peutic effeets of one or atrother bio-
flavonoia. iYillaman (1955), 1n reviewing the va.rious reports,
listed 33 separa.te types of biologic effects wtrj-cb had been attrib-
uted to blofLavonoids, including estrogenic, bactericidal, diuretic,
antihistaminic, cathartlc, hypotenslve, hypertensive, a1d many
others. In the lntenrening 25 years, claims have been nade for
still other actlvltles by this group of eotrpounds. Although the
early claims of anttscorbUtic action have proved unfounded, many
of tlre bioflavonoids are effective antioxidants which protect
sensitive, biologleally important compounds. Kiihnau (L976) stated
that flavonoids ire the most cornmon and active antioxidants in our
food supply, with the possible exceptlon of tocopherols. Unlike
the tocopherols, the flavonoids are actlve in hydrophilic as well
as in }ipophilic systems. Another general property of flavonoids
is their-atifity to cheLate metals, especi-a11y copper, to form
metal eomplexes (Kiihnau , L976). Since the oxidation of vitamin C

is catalyLed by the presence of eopper, the antioxidant and ehelat-
ing proplrties of flivonoids mrry be responslble for their oft-cited
"sparing action" of vitaudn C'

Three bioflavonoid preps.ra.tions were given prior-sanc-
tioned status by FDA: naringin, hesperldin, and lernon bioflavo-
noid complex (lemon peeL infusion) (lfulfsberg, 1961a). Use of
these sutstances in amounts up to I g dalIy wa.s authorized in
special dietary foods. A subsequent decision by FDA (Wulfsberg,
f-gefU) accorded prior-sanctioned status to a broader range of
citrus preparations; namely, "dried concentrates of water-so1uble
flavonoids from washed, deoiled, ground peel and pulp of Oranges'
grapefruit and tangerines." These were authorized in special
Aietary foods in amounts up to 60O mg daily. Ilesperidin complex
was stated to be GRIIS by FDA when distrlbuted over-the-counter
with recogmended dosages of no more than I g daily (Smith, 1956).

Naringin has been aecorded GRAS status as a flavoring
agent in food |Zt CFR 182.20i (Offlce of_the Federal Eegister,
fSSfy and hesperidin has. been given simllar status for enhancing



and preservlng flavor at a level of 30 ppm in flavored milk
ie""Ii.v, 1966). Hesperidin was referred to as "&pparently a

purified-proauct" obt-ained from orange and lemon peel by use of
calciun hldroxide and hydrochloric acid in the extraction and
crystallization Procedures.

Offieial food-grade specifications for bioflavonoids have
not been established. Suni<ist Growers, Inc., a large producer of
these preparatj-ons, describe their products as follows:

Hesperidin complex: I{esperidin complex is a crude hes-
peridinp@byextractionofthea1bedooforange
peef witir "i}"ium 

hydroxide soluti-on (Beisel, 1981b). On acid-
].fication with hydrochl-oric acid to pH about 4.5, hesperldin pre-
cipitates as & crystalline material along with other coprecipitated
flivonoids. The precipitate is washed to remove non-flavonoid
ba1last, and then'.pt"y dried. Average hesperidin content Ls 72%;

naringenin-Z-ruiio"iiau, 4.4%; isosakuranetln-7-rutinoside, 4'2%;
and less than 1% naringenin-?-rutinoside-4' -glueoside, eriocitrin'
sinensetin, nobeletin, tangeretin, and several unidentified poly-
ncethoxylated flavones. ft contains no rutin (Beisel, 1981a). The
powderlO precipitate is nonhygroscopic; lts weight loss on drying
i. i-sf; iurtaied ash, 2-4%; ind methoxyl content , 3'3-3'7%
(Nelson, 1980b).

Hesperidj-n. purified: Purified hesperidin is prepared
from trespffisolving the crystals in calcium
hydroxidl solution and precipitating by acidification with hydro-
chloric acid (Beisel, 1981b), More than one cycle of dissolution
and precipitai:.on may be needed to achieve the minimum hesperidin
contiut o1 gO% specified Jor the purified product (Sunkist Growers,
Inc., 1978). trtolt purif ied product is stated to have a hesperidin
content of &bout 90% (Beisel, 1981b). .

Narinsin: Naringin is derived from grapefrult peel
(Nelson,1EEffi One pari in 50,000 parts of water gives a dis-
tinct bitter taste, which has about Ll3-l14 the bitterness of
quinine sulfate. It is readily soluble in a]cohol, acetone, and
hot water. In water at 25oC its solubility is O.5 g/liter. The
narlngin content of the preparation is not less than 85% with a
weighi loss of not more than 10% on drying. The residue on igni-
tlon is not more tha.n 2% sulfated ash.

Lemon bioflavonoid compleE: This is a hygroscopic dried
powder ot ing the water-soluble flavon-
oids a.nd associaied eomplex extractj.ves (Nelson, 1980b). Beisel
(I98la) reported that the Sunkist preparation contains about 35%

of mono- and disaecharides Ichief]-y g1ucose., fructose, and sucrose
(NeIson, 1980c)], 15% ash, i-tZ% calcium citrate, 1.5-3.0% citric
acid, about 4-?% bioflavonoids and unspecified amounts of inositol
and other organic acids. The most plentiful flavonoid is hesper-
id,in, with lesser amounts present of eriocitrin, naringen rutino-
side, a:.osmin, the 7-rutinosides of luteolin and apigenin, and
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rutln. The rutin content of this preparation ranges from 240-640
,sg/g wLth an average of 44A Ug/g. No free quercetin Yas detected.
A lenon bioflavonold cotrplex marketed by another fj-rm s8.s reported
to contain an estirvrated 50% carbohydrate and 10-15% flavonoids
(Brewster, 1980). The flavonoids sere not identified.

].eqog blgftavonoid complex concentrates (LBC cqncen:
trFtes): at
suc roducts are marketed, animal feeding studles have been
conducted wlth two products designated LBC concentrate (2x) and
LBC concentrate (6x) (Beisel, 1981d). LBC eoncentrate (2x) was
prepared by multiple extractions of LBC vith isopropanol to prefer-
enti&I1y extraet flavonoids followed by distillation of the sol-
vent and vacuum drying the residual syrup. LBC coneentrate (6x)
sras prepared by extractton of flavonolds from LBC with methyl
ethyl ketone followed by removal of solvent. No information was
available on the compositlon of the products. The eoncentration
factor (2x or 6x) refers to the measured increase in citrate
concentratlon in the extract whieh presu[Iab1y was related to a.n

increese in coneentrs.tion of flavonoids.

Orange, grapef ruit, and tangerine blof lavonoid cW}98:
TtreSe1.ecffioinformationonthef1avonoidcoryosi-
tion of the concentrates of wg.ter soluble flavonoids derlved from
oranges, grapefrult, and tangerines, or whether such preperations
are currently belng marketed. A feeding study has been reported
with orange bloflavonold compl"ex concentrate but the compary
reporting this study has stated that they have discontinued pro-
duetion of thts ltem (Beise1, 1981d). The orange bioflavonoid
complex concentr&te v/as prepared by the same techniques used in
the preparation of LBC coneentr&tes.

Citrus peel contains a Eixture .of flavonoi-ds and related
compounds, not all of srhich may be extracted in the commercial
process using w&ter. Analyses of organic solvent extractS have
detected the flavonoids listed in Table 2 (Ilarborne, L967;
Hendricksoo and Kesterson, 1965; Horowitz and Gentili, 196O; Maier
and Metzler, 7967). The flavonolds generatly occur in the peel in
their glycosidic forrns (Horowitz and Gentili, 1960), and many of
the aglycones Listed in the table were obtained from enzymatic&}Iy
hydrolyzed extraets. In addition to these flavonoids, numerous
chemlcally related compounds, especiatLy deriva,tives of phenol,
cou.marin, and cinnamic acid, have also been identifled ln cltrus
peel (Horowitz and Gentili, 1960; [{aier and Metzler, t967).

Beisel (1981a) reported ths.t orange juice reconstituted
from the frozeu concentrate contains about 3.2 ug rutln/g, recon-
stituted grapefrult juice less than 1 pg rutin/g, and lemonade
about 2.9 ug rutin/g.

The most thorough analyses of flavonoid content in vari-
ous edible plants appear to be those of kaempferol and quercetin
glycosides. The coucentrations of these flavonoids have been
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Tab1e 2. Flavonoids in Citrus Peel Extraets*

Grapefruitt Lemon Orange Tangerine

ApigeninS apigenin Auranetin HesperidinS

Dihydrokaempferol Apigenin ?- HesperidinS Nobiletin
rutinoside

. Eriodictyol Isosakuranetin Tangeretin
Cbrysoeriol 7-rutinoside

Hesperetio
DiosminS Naringin

Hesperidin
EriocitrinS NeohesPeridin

Isorhamnetin
HesneridinS Nobiletin

IsosakuranetinS
Isorhamnetin Rutin$

Kaeupferol
Lirnoettrin Sinensetin

Naringenin
Limocitrol Tangeretin

NaringinS
Luteolin 7- Vitexin

Neohesperidin rutinoside

Poncirin Naringin

Quercetin NeohesPeridin

Rutin$ Poncirin

Quercetin

* Flavonoids occur naturally in glyeosidic form (Horowita and
Gentili, 1960). The aglycones listed in this table were
identified after enzymatic hydrolysis.

t All aglycones Trere detected in grapefruit endocarp as well as
peel itter enzymatic hydrolysis (Maier and Metzler, 1967).

S Flavonoids present in greatest concentrations.

S Found in Satsumelo, a hybrid of grapefrult and Satsuma orange
(Krewson and Couch, 1948).
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determined in nunerous fruits and vegetables (Table 3). The fla-
vonoid concentrations are consistently and considerably greater in
the leaves, skin, and pee} of the various plants than in their
deeper tlssues (Ilerrmann, 1976).

The bttter taste of naringin has been used to enhance the
piqua,nt flavor of certai.n beverages and to replace 'rbitter tonic"
breparations. Naringin has also been used as &n intermediate in
tne-preparation of certain water-soluble, yellow-red dyes for wool
and silk (Kesterson and Hendrlckson, 1953). In sharp contrast to
naringin, hesperidin is practically tasteless (Wilson and DeEds,
1940). Presugably through its action &s an antioxidant, hesper-
idln has been reported to delay flavor deterioration of milk-based
beverages, thereby extendi.ng shelf life by 6-12 rno (Ne1son, 1980a).
Ilesperidin atso is used &s a reagent in the refining and reclain-
ing of lead and zinc, and as a raw material in the production of
the dihydrochalcone of neohesperidin, a nonnutritive sweetener
(Nelson, 1980a) .
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Tab1e 3. Content of Quercetin and Kaempferol
Vegetables and Fruits Estimated as
lteight*

Glycosides in Some
ng Aglycone/kg Fresh

Vegetable or Fruit Quereetin Kaempferol

Asparagus spears

Broccoli

Tomato

Chives

Lettuce (Blanco)

Lettuce (Valentlne)

BeII Pepper

Brussels sprouts

Cauliflower

Radish

Leek (9 varieties)
Endive (outer leaves)

Kohlrabi

Potato

AppIe

Peel
Remaining tissue

Pear

Peel
Remaining tissue

6.7

30

7

300

31

2?6

t]J

25

1

0

10-25

t

<1

4

58-263
<7-2

28
<0. 1

a.7

6

o.2

10

-t
-t
0

40

2

1-8

90-200

150

<1

1

<L-7
0-0. 1

L2
0

t

t
Adapted from Herrmann (f976)

Not reported
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III. CONSIIMER EXPOSURE DATA

Data are sparse on the use of bioflavonoids as food addi-
tives. In its 1977 survey, the Conrulttee on GRAS Llst SuIroey (1979)
queried i.ndustry on the use of hesperidln and of lemon bioflavonoid
complex. No report on the uSe of the lemon complex was received.
RepLrts on hesperldin indicated that it had been used as & flavor
enhancer in flavored nilk products at levels of 30 mg/l and at a
Level of L.5% in dletary supplements. The total reported use by
industry 1n 1976 was 420 pounds (190 kg), which corresponds to a
per capita dally consumption of 2.5 uE.

Naringiu was not included in the 1977 surryey. I{ovever,
an earlier (1970) survey indlcated that a total of 3527 pounds
(160O kg) had been used 1n processed foods (Subcoramlttee on Review
of GBAS-iist, Lg?z). This us&ge corresponds to a per eapita daily
consunption of 2L Vg. Its reported use is shovn in Table 4.

Table 4, Levels of Addition of Naringin Extract to Foods by Food
categories (subcommittee on Review of GRAS List, L972)

Food Category Level of Addition
melkz

Beverages, alcoholic

Baked goods

Soft candy

Gelatin puddings

Beverages, nonalcoholic

Frozen dairy products

37 .5

61.6

59.4

52.9

38.4

28.5

Sunkist Growers, Inc', a major producer of citruS bioflav-
onoids reported their 1980/1981 sales of purified hesperidin to be
about fOO kg, and hesperidin complex sales to be about 16,000 kg
(Belsel, 1981b). Their esti.mated annual sales of naringin were
about 20,OOO kg and of lemon bioflavonoid complex about 15,000 kg
(Nelson, 1980a). There are also several other domestic producers
of bioflavonoids and sizeable quantities are imported from abroad-
principal use of hesperidin complex and lemon bioflavonoid complex
appea.rl to be as special dietary foods. Majol use of naringin is
toi tfre preparation of chemlcal derivatives (Beise1, 1981c). A
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number of bioflavonoid products are sold over-the-counter as

'rnutritional sulplernenti," but no data are avai-Iab1e on the extent
of such us&Be. 

-i{utrilite Produets, a llanufacturer of lemon bio-
flavonoid c6mplex, reported that 31 products contalning bioflavon-
oias were purthased in Southern California fron grocery, drug, and
health food stores and from direct sales and roail 0rder houses
(cupello, 1gg1). Health food stores vere the most common narketlng
source, representing the source of supply for more than half the
producis oLtained. Mail order and direct sales organizations pro-
viaea most of the remaining products. Fourteen of the 31 prepara-
tlons contained no rutin fortification and 3O to 100O mg lemon bio-
flavonoid complex (commercial source not stated). Rutin content
of the tablets ranged from 0-42 pg, and averaged 12 Ug/tab}et.
Hecommended daily lose *a= 1 tablet for 74Yt, ot the 31 preparations,
1-2 tablets tor iO%; 3, 4, or 6 tablets were recommended for 3%

eaeh of the Preparations.

Bough calculations suggest that the per capita intakes of
these bioflavonoids in na,tural sources are maoY times the amounts
added to food or employed as "nutri-tj.ona1 supplements.' Ifiihnau
(1926) ha.s estinated tLat the averege tot&I flavonoid intake from
a normal mixed diet in the United States is approximately 1 g/d..-
Accurate data on the intake of individual flavonolds are not &vail-
able because of the complex mixture of these compouuds in the
fruits and vegetables normally consumed. Kiihnau (1976) has calcu-
lated that approximately l60-t?5 mg of 4-oxoflavoaoids would be
consuraed daily with a normal dlet, and that approximately one-
third of this amount would be obtained from fruit juice. This
ehemical group includes the most colnmon bioflavonoids (hesperidin,
nariugin,-diolrnin, etc.) found in eitrus fruits. Brown (1980) has
esttmated that perhaps 5O ng (quercetin equivalents) of promuta-
genic glycosidei are- inctuded in the daily diet.

Orange Julce represents the single most lmportant source
of hesperidin ln the average American diet. About 10.5 million
totrs 1b.6xtge kg) of oranges were produced in the United States in
1978/ig7g (U.S.-i:epartment of Agriculture, 1980). About 33O thou-
sand tons were expirted, leavinE fO.2 mtliion tons (9.3x10e kg)
for domestlc consumption, Assr.rming half this amount consists of
orange juice eontaining 375 mg hesperldin/kg (range 150-600 me/kS)
(Hendri-kson and Kesterson, 1965), the daily per capita amount of
hesperidin available for consumptlon vould be about 44 mE from
thj-; source aLone. This is probably an underestimate since the
rag and pulp componetrts eaten with the fresh fruit contain co1-
silerably nigner concentratlons of hesperidin than does the juiee.

The Julce of Florlda grapefrult has been reported to
coBtain 0.02-0.03% naringin (Kesterson and Hendrickson, 1953) and
that of California grapefruit, &bout 0.06% (Poore, 1934). Assum-
ing half the grapefruit is juice, the juice equivalent of grape-
trlit produced in tne United States in 19?8/L979 (U.S. Department
of Agrisulture, 1980) was about 1.1x10e kg. l{ith an average
nariigin content of O.Oe%, the daily per caplta a-mount of naringin
availible for consumption from grapefrult was about 5.6 ng.
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Reconstituted orange juice from the frozeE concentrate
contains about-3 ug rutin/g or about 550 pg in a 6 oz serving
isEis"r, 1981a). 

-ini. amblnt of lenonade would contain about
5O0 pg ruti.n. 'R""oostituted grapefruit.juice contains 1t :uelg
joicE] Vegetabies appear t9 6" i. Bore inportant food souree of
i"iio than citrus truits. Based on the composition.data.given
in Table 3 and.""""g" serving size data (Pao, 1981), an-d assgming
quercetin is present as rutin and no rutin is lost in table prep-
aration, an &verage serving of tomatoes (raw) would provide about
1.1 mg rutin; poiii"." (ba[ed), 0'4 mg; lettuee' up to 20 Bg de-
pending oo ,*"i"i,; S""isels iprouts, 5.3 mg; U"11-89ppers (raw)'
5.1 mg; and asparagus spears, i.5 mg. Ilerrmann (1976) reported
that the outer.dry-skini of colored onions (A11iun ceDa L.) con--
tained 2.5-6,5% quereetin '"i"iy in tne fre;Effi; -ffia outer and

inner epidermi= "t the first three non-dried scales (Stuttgarten
Riesen vari-etyj contained 24,OOO and 540 mg total quercetin per
kg, respecti""iy, in the form of glucoqigg?; eoncentrations ia the
t6urtn io eighth-scales were 10,600 and 4o0 fielke, respectively'
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AbsorPtion and metaboli-sm

Most flavonoids are present in food as E-glyeosides, and

must be hydrorir.a-U.iJre thei-can be absorbed (Kiihnau,-1976)'
Enzyrnes splitting these gtycosioic bonds are not normalJ'y present
iu digestive secietions or- in the intestlnal wal1 (Griffiths and

Barrow,Lg.72),Ilowever,thesef].avonoidglycosideg.llgexten-
sively hydrolyz"a-ti iniestinal f1ora. Scheline (1968) reported
thet hesperidin io.uu*t.d with rat cecal contents was rapidly con-
verted to its *giy"oo" (besperetin) and was further metabolized to
gluya"o"yprrenyiiropionri_ acia 

- 
(m-HppA) . These products do not

occur in germ-ii.e'animals and'Eheir iormation is cornpletely lnhib-
ited, by antibiotlc sterilization of the intestine (Griffiths and

Barrow , Lg72). Both the bacterially-generated aglycone and its
catabolic product= *"V be absorbed. the relative percentage of
the glycoside *ni"n "!cr,p." bacterial destruetion depends on- 119
actlvity of tne Uacteriai flora and on the degree of hydroxylation
of tbe flavonoid molecule. Inereased hydroxylatio! appears to
increase tfre compounO's susceptibility to bacterial degradation'
..g., luteolinl-iuercitrin, _and rutin are preferentially subject
to destruction'ui intestinal microorganisms (Brovn and-Dietrich'
igzgj.--K[r;;" iigzol estimRted that approximatelv harf of the
oairi, flavonoid'intale is absorbed from the gut as the aglycone'

Afterabsorption,flavonoidsarequicklyboundinthe
lLver as glucuronidei andior sulfate conju[ates-.-which &re excreted
as such in urine;-;; more often, in the bile (Krihnau, L97e)'
Biliary excretion into the intestine again exposes the flavonoid
eonSugate to possible bacterj-al degradation'

Themajormetabol.ieproduc!o!_hgsperidinand-relatedfla-
vonoids in rats and rabbits is m-HPPA (DeEds, 1968). 3,4-Dihy-
droxyphenytpropioni" acid is th6 first metabolic product but this
is ".-piarv 

iutieeted to microbiological-. dehydroxylations- and

methylatious t6 form various eompoundg il addition to r.n-I{PPA'

Booth et aI. liSSSa) detected thl following compounds in the urine
of a rabbit gi;;; 330 mglkg hesperidin by itomach tube: hesperetin'
hesperetin grucu"""ia" , 

"r-Erre , 3 ,4-dihydroxyphenylpropionic acid,
3-methoxy-+-nydroxyphenyfpropionic acid, m-hydroxycinnamic acid,
!-iryaroxyfripp""i. i"ia, - 

m-tryiroxybenzoic acid, and 3-methoxy-
4-irydroxybenzoic aci d

llonohan et a1. (19?6) administered hesperetin-3;IuC (1'7
mg/kg body wt) to rats ana tound rapid absorption and.subsequent
excretion of radioactivity. They eitinated that the intestinal
absorptioo *"= ,0o". than bO% of the administered dose' This esti-
mate was basea ,rpon the radioactivity detected in the urine' tis-
sues, and expirei air of the animals. Nearly 40% of the admin-
istered radioactivity was expired as carbon dioxide. Primary
metabolic products ftund in ltre urine were p-HPPA, 3,4-dihydroxy-
phenylpropiorri.-"":-a, and 3-methoxy-4-hydro}yphenylpropionic acid'
ito intict flavonoid was detected'

IV. BIOLOGICAL STUDIES
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Inasinglehumanvol-unteer,thennajorproduct-found
after hesperidin Ingestion was 3-hydroxy-4-methoxyphenylhydra-
crylic a.id, suggesiing a species difference betveen man and
rodeats (Booth et al. , 1958a).

The major metaboli-e product 9f naringin given to rats by
stomach tube or subcutaneously was p-HPPA, rather than the meta
form found after aduinistration of Eesperidin and other flavonoids.
Snall amounts of p-hydroxycinnamic acid and of p-hydroxybenzoic
acid and its etheieai suliate were also detecteil (Booth et al',
1958b), suggesting that some- of the 3-carbon side chain of g-HPPA
had uidergone g<Iidation. Ilhen naringin was fed to a human vol-
unteer, oily tlre aglycone, naringenin, and-its glucuronide could
be detected in the-uiine. The failure to find evidence for split-
ting the narlngin molecule in roan was unexpected, since both
queicetin and hesperetin undergo further breakdoen.

Rutin undergoes extensive hydrolysis to its aglycone,
quercetin, by intestlnal microflora (Scheline, 1968). Quereetia
in turn is suUsect to further bacterial degradation. Gugler et
&1. (rg75) fed 4 g quercetin to human volunteers but detected none
in the blood or uiine at any of the intervals studied (20 to 540
nin). They concluded that less than L% of the dose had been
absorbed. ooly 53% of the ingested dose could be recovered in the
feces, indicating extensive breakdown in the gut. Alalysis for
quercetin lgetabolites was not performed. Booth et a}. (1956) hed
previously shown that at least four meta.bolites rJere excreted
atter orai ingestion of rutin or quercetin by man , rai", rabbit,
and guinea pig. Shen rabbits R'ere given 2 g quercetin, 195-285 mg

of identifiable metabolites were found in the urine.

Acute toxicltY
Singleton and Kratzer (1973) charaeterized the toxicities

of the coDmon plent flavonoids aS "negllgibIe." Hesperidin complex,
and lemon biofiavonoid complex (Sunkist Growers, Inc.'S products)
vere administered by stomach tube to groups of 10 young, male
Long-Evans rats (Primorganics, Inc., 1955). No deaths occurred
wit[ doses of 16.0 e/ke body wt. During a 72-h observation per-
iod, the rats appea.red well and ate and drank in normal fashion'
e lemon bioflaviiroid complex and a lemon-orange flavonate glyco-
side were similarly admitrj.stered to young rats at maximum Levels
of 24 gl]Eig body wt. The eoropositloas of these preparations were
oot deicribed.- Again, no deaths occurred and no ill-effects were
apparent (PrinorBinics, Iuc., 1956). The Select Commlttee is not
aware of other riports concerning the acute oral toxicity of cit-
rus bioflavonoids. Singleton and Kretzer (1973) claimed that
studies with various flavonoids, including naringin, showed no
acute toxicity, and DeEds (1968) has stated that: "None of the
flavonoids administered to experimental animals 1n single doses
ora]IY, intraperitoneally, or intravenously when possible' Fro-
duced slgns of acute toxicitY'"
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Sh_ort-term studies

Citrus bioflavonoids were fed for 4 or 8 wk to 6-8-wk-

o1d chicks at dietary leveIs'"i-O.S-S.O% (approximately O'5-5'O

elrre body wt) iD"t;9t "l', 
igsij' The nibflavonoid composi-

tion was not stated, but hesp""iaio sould presrrmably be the maJor

member presbnt. lto"rar growih, utti.iency_of feed converslon, and

morta.lity o."."".a *itn aietati ievets.gT 2'5% bioflavonoids; a

marked reduction 1n growth ana" feea utilization was noted at the

5% l-evel.

Guineapigswerefedl0-2orogrutindaily(about15.30
mglkg) for E *[ ii=*rrlch time they were saerlficed (Grifflth'
lgb5). The *oi.ti= gained ""igni- norma11y, showed no abnormal'

signi, &nd revealed no pathologlcal changes at necropsy.

' wilson and DeEds (1940) fed rats up to L:A\ hesperidin or
naringin in a. standard diet ian6ut 1-g-/Ig bodv wt) for 200 d'
Although tnts ievei or narinlin shouLa.have lmparted a bitter
taste to the di;il-tne tooa ias not rejected by the rats' There

v&s no signifieani Aifterence between control and experinental
rats in food ini"tuJ, growth curves' blood sug8r leve1-s' or
visceral weien;s. 

-Uo lignificant morphologieaL-changes were

detected in the livers, hearts, spleens, adrenals, and testes of
rats receiving-nesperidin. ii"=rrLs of animals receiving naringin
were not examined histologlcally '
Long-terlo studies

In a 400-d flavonoid feeding study, groups. of 16 female
weanling Sprague-Dawley pg!$ were fed dieti-contalnirrg 2'5% (about

2_5 e/kg body'*i/a> teiron bioflavonoid complex (LBc), LBC coDcen-

tr"tE'7V*1, Lgc concentrate (6x), hesperidin' naringin' or or&nge

bioflavonoid ."rpi"" concentiate (patlersoo, 1960). At 70-75 d,
half of the rats in each group were necropsied and groups of 8

animalswerecontinuedoneac.hofthedietsuntil4o0dhad
elapsed. Mean body weight oi trr" group fed LBC was slightty (3%)

but signiftcantly Less 1n<O.OS1 thin tirat of the controL group a't

75 d. Mea.n kiduey:body *t "uiios 
for all treated groups were less

than.the ratio for the cont"ol g.orp but.were significantly less
(P<0.05) onfy-tor the animals fEA naringia (9'8%)' hesperidin
(g.6%), and or*ot" bioflavonoid complex concentrate (6'3%)'
Liver:body wt ratios were "igoiti.1oaa, 

greater for the groups fed
LBC concentrate-iix) Cg-.i*),-or LBC concentrate (-6x) (17'l%) ' than

the cop"rponiioi-iiti" toi'the control group' Histopatholog1cal
examinations of organs at ?5 d were made onl-y for animals fed LBC

concentrates. The pathofogisi reported that examination of kidney

slices indicatea a mrra form of hydronephrosis. No significant
histological ehanges were reported in the liver tissues'

Pa,tterson(1961)reportedtheresultsoftheexamination
of the rats iA-p"" drorrp) tnii c"nti.nued to be fed LBC, hesperidln'
or biofr"uoooid'.orir"*- until ki1Ied at 40o d. No significant
differences were found in uody weights among treated or control
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groups. Hem&tocrlt, hemoglobin Leve1, white ceLl count, percent
ioflirorphonuclears and lyrnphocytes in the experimental and control
anlrnals did not differ significantly. There were no significant
differences between treated end control groups in mean orgaD:body
wt ratios for the thlmus, heart, lungs, spleen, kid.ney, liver, or
uterus, except for a L3.?% lncrease in Liver:body \pt ratio for the
group ied orlnge bioflavonoid complex. Histopathological exanina-
tion-of the heirt, spleen, kldney, Ilver, &nd, lower left jaw
revealed no abnormal chauges.

patterson (1962) reported the results of examination of
the rats (8 per group) that Yere fed narlngln, BC concentr&te
(2x), or LBC concentrate (6x) until killed at 400 d. Mean body
weight of the group receiving naringin wes slgnlflea.ntly (P<O.05)
lower (10.8%) than that of the controLs at necropsy. Consumption
of the naringin diet was also lower, posslbly attributable to its
bi-tter flavor. No signlficant ehanges sere found ln hematological
parameters in any of the treated groups. Differences found in
lung:body nt ratios were assoclated wlth respiratory lnfectlons
which ociurred to various extents in all groups. HistologlcaL
examination revealed a slight fatty metamorphosis (of an unnamed
organ, presunably the liver) in four of the eight rats ln the LBC
eoncentrate (6x) group.

auercetin and its derivatives (quercltrln, dlhydroquer-
cetin, and rutin) and neohesperidin dihydroehaleone, a citrus
derived bioflavonoid, have been subjected to long-term &nitraI
feeding tests- wilson et a1' (L947) mnintalned six male and six
fenale albino rats (strain not stated) on a dlet containing 1%

rutin (about 7 glke/d) for 400 d. Growth records were discon-
tinued after 150 d, at vhich time weight reeords were normal.
Necropsy examination at 4O0 d revealed no striking changes ln
any of the experimental rats compared with controLs. A sllght
irregularity was noted in the vacuolation of adrenal Cortical
cel1s but was deemed to be of doubtful significance.

Ambrose et aI. (1952) fed groups of 10 weanling rats,
five of each sex, (strain not stated) diets containing 0.25,0.5,
or L% quercetin or quercitrin (approximately 250, 500, and 1000
me/kg/d) for 41O d. No abnornal-ities could be detected as iudged
bi giowth, food consumption, red and white bLood ceL1 counts, hemo-
gtoUin estimation, organ weights, .or histopathological examinatlon
of adrenals, kidneys, spleen, liver, heart, thyroid, lungs, P&D-
creas, stomach, sma1l intestine, and bladder.

Booth and DeEds (1958) fed albino rats (strain not stated)
dietary levels of dihydroquercetin as high as 1% (about L SllKeld)
for 450 d. Growth, food intake, organ weights, and gross and
microscopic appearance of tissues did not differ significantly
from controls. A high incidence of respiratory infeetions was
noted in both eontrol and experimental groups '
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Gr:rnbmanu et aI. (19?8) fed neohesperidln dihydrochalcone
to rats and dogs for more thaa 2 yr with no apparent careinogeaic
or teratogenic effeets.

A nurnber of clinical studies have been reported 1n which
bioflavonoid preparations have been glven daily for periods up to
5 yr with Bo reported side-effects or toxlc reactions. The prep-
arations have been employed in a side variety of conditions,
generally those characterized by iacreased capillary fragillty
(Fostvedt, 1956). The usual maintenance dose of hesperl4in has
been 150-600 mg daily (about 2.5-10 ne/kg), together with equal
amounts of vitamin C, and often ln combination with lemon bio-
flavonoids, hesperldia methylchalcone, or other compounds. The
diversity of thLrapeutic mixtures and dosages as weII as the anec-
dotal and uncontrolled nature of the cllnleal reports compllcate
any evaluation of the therapeutic efficacy of these bloflavonolds.
Hosever, it is impresslve that toxi-c effects have not been report-
ed even when large doses were administered for many months. Van
Busklrk (1946) reported no adverse effect on one individual sus-
ceptible to prolonged, Severe bleeding, who had received from 1-4
g fresperidin dal}y for 2 yr and from 10-16 g daily for an addi-
tional 2 W.

Mutagenicity

Recent reports have demonstrated
eral flavonoids which have been detected
(Bjeldanes and Chang, t9'l?; Brown et a'1.,
L977; MacGregor and Jurd, 19?8; Ilardigree

the mutagenieity of sev-
in certain citrus fruits
L9?7; Sugimura et &1. ,
and Ep1er, 1978). Al1

investigators utilized Salmonella typhimurium strains TA-98 and
-1OO as the test organisms.---Bjeldanes and Ctrang (L977) found quer-
cetin to be mutagenic rithout activation to both strains, as well
as to TA-1538. Microsomal activa,tion significantly increased its
rnutagenicity. The a.uthors stated that the mutagenic activity of
quercetin wa.s 1-3 orders of magnltude less than the highly potent
mutagens aflatoxin 81 and 2-aminofluorene. Sugimura et aI. (7977)
conflrmed the mutagenieity of quercetln and found that kaempferol
was also a strong mutagen. The activities of both flavonoids were
comparable with those of tbe known mutagens, g-aminoazotoluene and
4-aminobj.phenyl with the TA-98 strain of S. tynhimurir:n and with
3'-methyt-+-a1methy1aminoazobenzenewithThemI1:1oo.Mac-
Gregor and Jurd (1978; and Hardlgree and Epler (1978) also reported
that quercetln end ka.empferol were mutagenic without rnetabolic aet-
ivation and th&t activation markedly enhanced their nutagenicity.
Hardigree and Epler (1978) found quercetin to be Butagenic in strain
D4 of Saccharomyces and in Eschgfichia ca1:L as well as in E. typhi-
muriutr-[trd-IEi€e ana spre;r@EffiaToFtetmans and GriErii@E-r )
tounE'-ruttn to be weakly trutagenic to !. typhimurits strains TA-98
and -1O0 with metabollc activatlon, but MacGreBor and Jurd (1978),
Brown and Dietrich (1979), and Tamura et a1. (1980) reported no
mutagenic activity. ilardlgree and Epler (1978) noted that quer-
cetin was detected after metabolie a.ctiva.ti.on in their rutin
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samples; the latter three groups of investigators-found.that treat-
menl of rutin with mixed glycosid&ses w&s required for development
of mutagenic activitY.

Luteolin, diosmetin, hesperetin, hesperldin, naringin,
and eriodictyol were nonmutagenic with the S. typhimurium assay
sith and wlthout activation (Bnown et aL., L977; ltracGregor and
Jurd, 1978).

Beproduction

Hesperidin complex, Lemon bioflavonoid complex, and narin-
gin were fed to m:ice in a study of the effect of flavonoids on
iertility (Palner and Pa.tterson, 1954). It sas estimated that
daily flavonoid consumption ranged from 1.3-3.6 g/kg body wt. In
a control period prior to adding bioflavonoids to the diets, the
nrrmber of litters born to the three groups of nine females selected
for treatment with naringin, hesperidin conplex, aud lemon bio-
fLavonoid complex were 6, 8, and 8, respectively. After receiving
the bioflavonoid diets, the number of females giving birth to Lit-
ters was 9, 8, and 6, in the respective groups. Some of the rats
from each treatment group were returned to the control diet, eaged
with rna.les, and the nr:mber prOduciug litters noted. Hovever, the
results reported in different tables in the report appear confliet-
ing, and the Select Committee s.ttached no signific&nee to this
aspect of the study. No adverse effects were noted in animals
continued on the diets for various periods and then kilLed at the
following tines: lemon bioflavonoid complex diet, 176 d; hesperi-
din complex diet, 158 d; naringin diet, 219 d.

In another reproduction study, diets containing 4% (up to
10 e/kg body wt) LBC concentrate (2x), 2% LBC concentrate (6x), or
2% orange bioflavonoid complex concentrate were fed to groups of
one male and two female weanling Sprague-Dawley rats whieh were
caged together (Cal1 and Patterson, 1960). After reaching puberty,
the males were rotated a.mong the cages. Ratios of the number of
females that bore litters to the number fed the respective diets
were: controls, 616; LBC concentrate (2x), 4/4; LBC concentrate
(6x), 416; and orange bioflavonoid complex concentrate, 515. Mean
number of days from sta.rt of the experiment to birth of litters
was: controls, 6'1.3; LBC concentrate (2x), 56.8; LBC concentrate
(6x), '17.8; and orange bioflavonoid complex concentrate, 62.0.

Wj.lson et a1 . (L947) maintained l5 female, 3-mo-o1-d,
alblno rats (strain not specified) for 1 mo with a diet containing
1% rutin (about L glke/d). During this period they, together with
control female rats from the same litter, were nated with the same
males. Four litters were born to the females eating the rutin
dl-et and two litters to the control females. Several of these
litters were allowed to grow until weaning. No difference could
be detected in the size or activity of the young from the two
groups. The investlgators also reported that the length of the
estrus cycle in rats receiving the 1% rutin diet did not differ
from that of control rats.
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CarcinoEesicitY

No carcinogenic effeets slere reported from feeding rats
with 1% rutin ior +60 a (Wllson et aI', L947), l%-qlgfcetin or
quercitrin for 410 d (Anbrose et al., 1952), ot L% dihydroquer-
cetin for 450 d-aBo;td and DeEds, 1958). However, Pamukcu a^ud

coworters (1980)'reported that quereetil is an intestlnal aad

bLadder earcinogen.' Tbey fed male and fenale seanling albino
rats (Norwegian strain) a grain dj-et containing 1,0o0 ppm quer-
cetin'qaboul fOO rag/kgiOl ior 14 mo. Iteight gains and-su::rrival
tlmes were sriehtil'fEbs than those of thi controls. Twenty of
25 rats fed quEr."iio developed multiple intestinal tumors of
the ileaI sefnent, Seven fib]o-adenomas, four adenomas, &nd nine
adenocarclnomas. Three adenocarcinomas dlsplayed mesenterlc
metastases. Flve of the 25 rats deveLoped bladder transitional
ceII carclnoraas. No sinilar tumors were detected in control rats
fed the grain diet.

saito et aL. (1980) found no significant difference in
the incidence of tumors between control and quercetj-"-Igd mice'
Six-wk-o}d ruice (ddY strain) of both sexes were fed peli'eted diets
.""t"iniii in quercetin throughout their lifespan. Animals in
both test and 6ontrol- groups developed leukemia and tumors of the
1ung, forestomach, mammary g]and, adrenall, and sgft tissues'
HowEver, four liver tumors were found only in quercetin-treated
males and three-qierine and two salivary tunors only in quercetin-
treated femal-es. The a.uthors also called attention to a heart
spindle ce1l Sarcoma, an unusual tumor in mice, which developed in
o-n. qt.rcetin-fed male and had metastasLzed to the liver, kidney'
pancfeas, forestomach, and diaphragm'

More recently, the carcinogenicity of quercetin and rutin
$/as examined in-an infiied ACI strain of rats (Hirono et al., 1981).
Rats were fed aiets containing 1% or 5% quercetin or 5% rutin for
HZri-a;-;; i0% quercetin or 107 rutin for 850 d. There was no sig-
nificant difference in the incidence of tumors between the experi-
mental groups and the control groups fed a normal basal diet.

In another study, Hosaka and Hirono (1981) utilized
pulmonary bioassay to investigate the loog tumor response to-quercetin in strain A mice. No significs.nt differences in the
incidence and multiplicity of lung adenomas were observed between
mice fed diets contiining S% querietin for 23 wk and those fed the
basal diet. No metastases were observed.

TeratogenlcilY

No teratogenic effects were reported in reproductive
studies with rutin by l{i}son et 41. (L947). Similarly, Gumbmann

et aI. (1978) could find no teratogenic effects in rats fed the
synthetic bioflavonoid neohesperidin dihydrochalcone in a three-
gLneration reproduction and teratology study'
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Other studies

Flavonoids have been reported to have inhibitory effects
on various enzJ4qe systerns, including hyaluronidase, histidine
decarboxylase,- xantLine oxldase, and succinoxidase (Griffith,
1955; Rodney et aI., 1950). Of special interest is the finding
that quercetin and other ilavonoids hydroxylated i-n 5,3',4r- or
5,3',{',5'-positi.ons inhiblt o-methyltransferase which normally
lnactlvates eplnephriue and ndrepinephrine (Axe1rod and Tomchick,
1959; DeEds, 1SOS1. Tbis enz5matic inhibition is demonstrable at
flavonoid concentrations of 10-s M, 1eve1s which may be present in
body fluids under normal nutritional conditions (Kiihnau, L976).
Prolongation of catecholamine aetion by this mechanism rnight
account for some of tbe vascular effects which have been attrib-
uted to bioflavonoids. Varma and Einoshita (1976) reported that a
large number of fLavonoids were highly active inhibitors of aldose
reducta,se, an enzJrloe implicated ln cataract formation in diabetes.
euercetin and quercitrin 2-acetate are the most potent inhibitors
of aldose reductase thus fa.r reported, inhibiting enzyme activity
by 5O% at leve]s of 1O-? and 4x1O-8 M, respectively. Preliminary
studies by the tnvestigators indicated that these flavonoids pre-
vented or deLayed fornation of cataracts in diabetic animals.
I{attenberg et aI. (1968) investigated the eapacity of several
flavonolds to induce increased aryl hydrocarbon hydroxylase
activity (AIIH) in the liver and lung of the rat. Tangeretin and
noblletin were found to be active inducers. Rutin was reported
to have very weak AIlfi-inducing capacity (l{attenberg, 1980).
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V. OPINION

Hesperidin ls found ln all citrus frults as well as in a
nunber of tne fruits and vegetables co6monly consumed' Narlngin
is foqnd in relatively large amounts 1n grapefruit and i9 other
citrus frults as well-. The amount of each of these bloflavonoids
nornally consured ln eltrus frult end in other dletary ltems is
severaL orders of magnitude greater than that added to foods as
flavoriog agents.

Acute toxlcitles of purtfled hesperldln, hesperldln com-
p1ex, Eud uaringin are extremefy low. Strort-tern (200 d) and long-
term rat feedln[ studies wlth purified hesperidin and naringin at
leveLs up to Z.i e/kg body wt/d have revealed no adverse effects'
Both com-pounds hai6 6een lhown to be nonmutagenic in Ti slebial sys-
te6s, and no mutagenic flavonoids have been identlfied as constltu-
ents of hesperidin complex. Reproduction studies conducted with a

limited nunber of miee consuming about 2.5 g/kg body wt of hesper-
idin compLex or naringin daily indicated no adverse effect on
fertility. I{esperidii complei, and purified hesperidin to a much
lesser extent, Lare been used prophylactically and therapeutically
for a variety of disorders, and is freely. available without pre-
scription. Hesperidin preparations have not proved toxic even
when doses of several grans have beeu used daily for months or.
yeers. The Select Comnittee recommends that food grade specifi-
cations for hesperidin and hesperidin copplex be developed.

that:
In view of the foregoing, the Select Cornmittee concludes

There is no evi-dence in the available i-nfor-
mation on hesperidin (purified or besperidin
complex) 'or naringin that demonstrates, or
suggests reasonable grounds to suspect, a
hazard to the public when they are used at
leve1s that are norr current or that might
reasonably be expected in the future.

The acute toxicity of lemon bioflavonoid cornplex ls very
1ov. No adverse effeets were observed in a 400 d rat feeding study
with lemon bioftavonoid complex fed at a 1eveI of 2.5 g/kg/d' Con-
eentrates of lemon bioflavonoids included in the same study were
associated, with a nild form of hydronephrosis in anirnals necrop-
sied at 75 d, but no significant histopathology !/as noted in ani-
rnals necropsied at 4OO a. Studies reporting a reduction in the
number of rats bearing litters after being fed diets providing 2.5
elke body vt/d of lernon biofl-avonoid complex or 5 g/ke/d of &

flmon bioflavonoid complex concentrate were not consi-dered to
demonstrate a reduction in fertility in viev of the very limited
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nunber of anlnals involved. Lemon bioflavonoid complex contalns
rutin which can be hydrolyzed in vitro by lntestlnal bacterla to
liberate quercetiB. whether such hydrolysis occurs in hurans is
not known. euercetln has been shown to have mutagenlc aetivity in
microbial systeos but investigs.tors dlsagree oa the Butagenicity
of rutio. Conflicting reporti have recently appeared concerning
the carclnogenlclty of quLrcetin. Oue group of investigators has
reported a [reater- incldence of intestlnal and bladder turnors in
rats fed dlets conta.luing 0.1% quercetln than ln rats fed a con-
troL dLet. Another group of lnvestlgators has reported the occur-
renee of unusual tr.unors (but no overall lncrease ln incidence of
tunors) ln nice fed 2% quercetln in thelr diet. Other iuvestl-
gators have failed to flnd increased incidence of tunors in rats
fed diets providing 1, 5, or 10% quercetin. Although the veight
of eurrentLy available data suggests noncarcinogenlclty of querce-
tiu, the deirnitive settlement of tbe issue Eerits further atten-
tion. Long-term feeding stud.les of rutin Lt levels of 1, 5, and
10% ln the dlet of rats hs,ve not demonstrated an inereased inci-
dence of tumors.

Information available to the Select Commlttee indicates
the najor use of the lemon bloflavonoid compler ls as a component
ot spe6:.a1 dletary foods. Food grade speclfications for the com-
plex should be developed. The amount of quercetln potentially
derivable from the rutin present in the recornnended daily intake
of these foods is orders of magnitude lower than that present in
glycosidic form in the vegetables, fruits, and fruit juices com-
iloofy consumed daily. Thus, hazard from consumption of quercetin
glyetsides ean be littl-e affected by the intake of Lemon biofLavon-
oid complex. Eosever, in the opinion of the Seleet Committee,
questions exist about whether consr:rnption of rutin from otber food
sources by humans results 1n exposure to guercetin.

Accordingly, the Select Commi ttee coaeludes that;

There is no evidence in the available informa-
tion on lemon bioflavonoid complex that demon-
strates, or suggests reasonable grounds to
suspect, a hazard to the public shen it is used
at levels that &re now current or that night
reasonably be expected in the future'

No information was available to the Select Committee on
the commercial produetion, marketing, compositlon, or animal feed-
ing studies with dried concentrates of water-soluble flavonoids
fr5ro washed, deoiled, ground peel and pulp of grapefruit and tan-
gerines. No significant ehanges were obse:sred in rats receivlng
about 2.5 glkg/d of orange bioflavonold complex eoncentrate in 75
d- or 4OO d-f;iOing studies nor s'ere adverse effects reported in
reproduction studies in which the rats consurned up to 5 g/kg/d.
However, the Seleet Committee has no information on the compoSi-
tion, production, or consunption of orange bioflavonoid complex
eoncentrate.
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In vier of the foregolng, the Select Commlttee concludes
that:

In view of the deficlency of relevant data, the
Select Conrni-ttee has iosufflcient information
upon vhich to base an evaluatlon of dried cotr-
centrates of water-solubLe flavonoids from
sashed, deoiled, ground peel and pulp of
oranges, grapefruit, and tangerlnes.
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Bert N. La Dr, Jr., M.D., Ph.D., Professor, Department of
pharmacology, university of trdichigan Medical School, AtrO

Arbor, Michigan.

John R. McCoy, V.M.D., ProfesSOr Of cOrnparatlve Pathol-
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PTIBLIC HEARING ON IIESPERIDIN, NASINGIN, AND

CITBUS B IOFT.AVONOI D EXTRACTS
HELD JUNE 22, 1981*

The folloring indivlduals made presentatlons:

1. C. C:ordon Beisel, Dlrector of Researeh and Develop-
ment, Products Group, Sunklst Growers, Inc',
Ontario, CA.

2. Dickson R. Ipos, Counsel for Sunklst Growers, Inc.,
Ontario, CA.

3. James M. Cupello, Ph.D., Technlcal Direetor,
NutriLite Products, Inc., Buena Park, CA.

4. John S. Leland, Creneral Counsel for Nutrilite
Products, Inc., Buena Park, CA.

A qrritten statement was al-so subnitted after the meeting
by Dr. Cupello.

* A transcrlpt of the hearlng is avaiLable from Ace Federal
Heporters, Inc., 444 North Capitol Street, Washington, DC 20001.
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Attachment B

I nternational Certifi cati on

1. Letter from Soil Association Certified Limited. Confirms that Citrox BC and Citrox

14W are compliant against the requirements for non organic aids and or

additives as described in the Soil Association organic standards for use in

conjunction with SA certified organic food products. May 6 2008. Philip

S kente I bery. Certifi cati on offi cer ( processors).

2. Letter from EcoCert France. Citrox ProCaro, Anti oxidant HXT001, citrus

aurantium amara extract can be used in the formulation of cosmetics certified

according to the ecological and organic standards.

3. Certificate of Accreditation. The lnternational Organic Accreditation Service lnc.

Citrox Bio Gro New Zealand Ltd. Has been duly evaluated and found to be in

compliance with the lnternational Federation of Organic Agriculture Movements

(IFOAM). Activities covered: Crop production, Livestock, Wild products,

Processing and handling, lnput manufacturing, Retai l, Certification transference,

Grower Groups. January 1 2006. IFOAM Accredited.

4. Letter from OFG, Organic Farmers & Growers. Citrox Pro Alexin PNS 001, Pro

Alexin PEL OO1. Products approved for use in Organic systems. February 2

2009. Andrew Withington. Quality Systems Supervisor.

5. Austria Bio Garantie. Products that are certified by the ABG, bear the code

number of AT-N-01-BlO. All of the submitted formulas are classified as

BioPesticides and can be used in organic systems under the BPR.

All of the following formulas contain the Bitter orange which is our petitioned

substance.
Citrox products submitted for certification and registration are as follows:

lnfo X gen certificates.
ProSino 14WPS2 = Surface sanitiser
ProSino 14XP = Surface cleaner (foaming)
ProGarda 14WP = Produce wash (fruits & veg, dairy, etc)
ProGarda 14T = Produce wash (fruits & veg etc) containing a surfactant
ProGarda FL = Food & beverage preservative 1=6;1tox BC concentrate)
ProGarda 14TP = Surface cleaner (low foaming)
PoAlexin PNS001 = Pre harvest treatment

EU Bio-Regulation (EEC) No. 834 / 07 idgF
Austrian ldgF food code, chaPter A8
Association policy BIO AUSTRIA
ABG (AT-N-01-BlO)



6. State of lsrael. Ministry of Agricultural and Rural Development. Plant Protection

and lnspection Services. Department of Chemistry (Pesticides). Compostions of

the products was found in compliance with the lsraeli Organic Standards and

with NOP standard. June 19 2008. Ethel Shafrut. Head of registration

Department. Pesticides.
7. Greece. Ministry of Economics and Finance. Food sector A. Citrox BC compound

can be circulated in the Greek market without demanding any special approval of

circulation. July 31 2OOT

Director of General chemistrY

8. Letter from the New Zealand Food Safety Authority (NZFSA) concerning Citrox

as a Processing Aid and food additive. ln our view the bitter orange extract is a

food ingredient. Under Standard 1.3.3 Processing Aids, food ( which would

include citrus extracts) and additives in Schedule 2 of the standard 1.3.'1 may be

used as Processing Aids. September 7 2OO7. Jean van den Beuken. Programme

Manager (Composition).
g. BioGro New Zealand. Certified Organic certification for Citrox BC and Citrox

BioKlenz. December 1 2AAa

10. BioGro New Zealand. Certified Organic certification for Citrox BioAlexin.

December 12008.
'11. New Zealand Food Safety Authority. (nzfsa) Formulas approved

a. Citrox SurfaceSan . Surface sanitizer approval.

b. Citrox EnviroFoam (Citrox 14X) Heavy duty cleaner.

c. Citrox PWT. Potable Water Treatment.

d. Citrox BC. Processing Aid.

e. citrox BioAlexin ( was BioAlexin Plus). Fertilizer additive.

f. Citrox BioKlenz. Processing Aid.

g. Citrox ProAlexin. Plant Nutrient Synergist. Fertilizer additive.

h. Citrox SaniWash ( Citrox 14T). Heavy Duty Cleaner.

12. DEFRA. Department for Environment Food and Rural Affairs. Exotic Disease

Prevention and Control Division.

a. DEFRA Approval of Disinfectants: Citrox BC for Foot and Mouth. TADP 0046

February 18 2005
b. Exotic Disease Prevention and Control Division. June 1 2005. Approval of

Disinfectants: Citrox BC for the disease of Poultry. TADP 0046.

c. DEFRA. Approval of Disinfectants: Citrox BC. June 6 2005 TADP 0046.

General Purpose. PASSED
Tuberculosis. PASSED

d. DEFRA. Approved disinfectants Order 2006. Labeling of products newly

approved for sale in England and Scotland. TADP 46.

Foot and Mouth Disease. Scotland



Disease of Poultry. Order 2003. Scotland.

Tuberculosis Order England, Scotland and Wales.
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Andrew Best

From: Philip Skentelbery {PSkentelbery@soilassociation-orgJ

Sent: 06 May 2OOB 11:42

To: citrox@btconnect.com

Cc: abes@citrox-Products.co.uk

Subject: Confirmation of producfs compliance

Dear Andrew & Ian,

Citrox BC & Citrox l4W+ compliant

Thank you very much foryour email and the information supplied,

I am pleased to confirm that these products have been verified by Soil Association Certification Ltd
(SA Certification) against the requirements for non-organic processing aids and.br additives, as

described in the Soil Association organic standards. I can confirm that the named product is
acceptable for use in conjunction with SA certified organic food products.

Please note that this confirmation of compliance with SA standards in no way constitutes approval,

certification or other endorsement of the aforementioned product by SA Certification. As such the

product may not be marketed or promoted in connection with the Soil Association or SA
Certification-

Please do not hesitate to contact us should you require any further information regarding'compliant
products'.

Kind regards,

Philip Skentelbery
atn 914 24lt
Certifi cation o ffi cer (processors)
www.soilassociation.org/certi fi cation

This message may be private and confidential. If you have received this message in error, please

ilotit/ us and remove it from your systern.

Soil Association Certification Limited
Registered Address: South Plaza, Marlborough Street, Bristol BS1 3NX
Soil Association Certification Limited is a wholly-owned subsidiary of Soil Association Limited
Registerod in England and Wales
Company Number 726903
VAT Number: 701 0166 0l

06-o5/2008
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France sas
CHECKINA OF RAW ,IIATERIALS cONFORMtw AccaRDINO TO THE EcoLoOrcAL

AND ORGANIC COS,I ETIC STANDARDS

If complying, this row moteriols con be used in the formulolion of cosmetics certified according to the ecologicol

ond orgonic stondords. The oppliconi is responsible for the complionce of its products with general regulotion.

THIS DOCUAAENT I5 NOT AN ORGANIC CERTIFICATE

Raw moterials contoining phenoxyethonol ond porabens will not be accepted ony more at
the end of 2008.

Applicotion no 1443 Compony: cITRoX LTD

F-PIC-05 The present documents must be reslored to Ecocert on reguest.Only ihe signed originol document is volid. Pogre I sur I

commerciol rNcr Mme Function origin conformity comments
Mme

Pj"..:.: rl-^^. ;[["fffil]'H"*], Anti-oxidant 
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Gnd) olen Europeoe Nhtuml origin
Extroct (ond) Woter (ond)

6lycerin

Drown up in l'fsle Jourdain, valid from 0l/0t/2OOA Vslid until 3t/I2/2OOg

Val{rie LEMAIRE
Cosmetic Deportment
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Organic Farmers & Crowers
The Old Estate Yard
Shrewsbury Road
Albrighton
Shrewsbury
5Y4 346

Telephone: 0193929180O
Fax: 01939 291250

Date: 1710212009

Dear Mr RipleY,

I am happy to enctose an Ot&C Evaluation Scheme Certificate listing products from your company that

we have approved for use in organic s)ttems.

The certificate is valid for the coming year, Please check it carefully for enors and retum it to me with

amendmen[ if any enors are Jound.

The basis for approval for the products is as foltows (OF&G Control Manual references are given where

appropriate):

Plant Disease Control

Pro Alexin PNS 001- Product Approved for Use in Organic Systems

Pro Alexin PEL 001 - Product Approved for Use in Organic Systems

please keep us infonned if you rnake any changes to the labels and leaflets or make reference to OF&G on

your website. lf you use reierence to OF&C on labels etc please gain our approval prior to final print to
save costly changes.

lf you wish to add rnore products to the certiflcate, or if the cunent product ryecifications change in any

*iy, yo, must completea copy of the Evaluation Scheme Specification Sheet and send it to us for

assessrnent. The cost is f32+Vat for each new product.

Should you require any additional information, please contact your Certitication Officer on 0845 330

5122 ext232

Yoyr3-}!ncerely,
J ai1

/ pt{il t-
/ .fit !t II *gw/
\p.nOdw Withington - Quality Systems Supervisor

ORC,4.NIC FARMERS &. SRO!{IER5 LTD.
The Otd Esmre r'arci, Sirrewsbury Road, AlL'righton, Sh;e*xbury SY4 3AC'

Er,quiries:0I9-19 3,9t.8S0 Far:01939 29I?5$ xww.orgeflcfarmets.oqg.uk e-rnail: infc&r:rganicfarmtrs'c,rg.uk

Regisrrre,l Office, The Clid Estate Yald, Shre*sbury Rcad, Albrightc'n, Shres:buyr SY4 3AO.

Co. Res. No' 1i02852 (Englandi. VAT F.eg. Flo. ?.82 ?266 37

Mr C Ripley

Citrox Ltd
Unit 9, River Court
Brighouse Road

Rivenide Park

Middlesbrough
Cleveland
TS2 lRT
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ORCA
EARIvI
GROW

ORGANIC
ORCANIC FARMERS & GROWERS

EVALUATION SCHEME

EAR ERS

dla Us ta

Certificate of Evaluation for Connpliance

This is to ce*ify that the pmducts or services listed below coyP]Y with the OF&C
Sfandards and are approved for use in Organic Systems;

Citrox Ltd

Unit 9, River Court Bdghouse Road Riverside Park Middlesbrough Cleveland T52 lRT

Tel; 01642 24'17V7

{ategrrry*
Plant Heahh Products

Frusuet &gapr*:ved f*r Ul* i* *rg*r:i* Sy*i*r*s

Pro Alexin PNS OOI

Pm Alexln PEL oO1

ERS
;lr::.'-.:-:

Sim':::

Registration Number
Certificate txpiry Date:

UKEO478

281212010

Renewal Month: 02 (February)

Date fssued; 17l2l2OO9

u{#t..-****..
Signed by:.. ;'if .id j lfl lQtie Owens - Certification fficer

This Certificate, at all times, remains the property of
organic Farmers & Crowen Ltd. The old Estate Yard, shrewslury !ga-d, Albrighton,

ihrewsbury, Shropshire, SY43AC. Tel: 01939291800 Fa* 01939291250



Austria Bio Garantie - The Company

Suc he

The ABG
. The Company
. Mission Statement
. The team
. Services
. Terms and Conditions
. Accreditation
r Networks
. News
. Locations

Organic Farming
Bio-processing, trade
International
NOP
Guidelines
Online Services
Orders
Consumer Info
Links
Contact

Sitemap I Legal I Intranet
produced by iPC Webdesign

Austria Bio Garantie GmbH
KonigsbrunnerstraBe 8
A-2202 Enzersfeld

Tel: +43 (O\ 2262 I 672272
Fax: +43 (O) 2262 / 674113

1/'l Page

ft2t Customer Portal
Electronic certificates
Organic farmers start
Organic Entry
Verarbeiterlnnen
Agrovet

The Company

Austria Bio Garantie - the leading bio-control of Austria

Whether for Austria, Europe or the U.S.:
We are your paftner when it comes to organic certification,

The Austria Bio Garantie GmbH (ABG) was founded in 1993 as a bio-control. Task is to control and
certification of organic products: from the biological original product through to the final processor.
The ABG is working on behalf of the food authorities. Products that are certified by the ABG, bear the
code number of AT-N-o 1-BIO.

Stations of success
o 1994: Recognition by the food authorities in all provinces
o 1998: Accreditation of ABG by the Federal Ministry for Economic Affairs (EN 45011)
r 2003: recognition as a NOP certification (organic standards of the USA) by the U.S. Department of

Agriculture (USDA)
o since 1998 memberof IFOAM (International Federation of OrganicAgriculture Movements).
o Today: control agreements with around 10,700 organic farmers, and 1000 processors, and

internationa I coope ration with inspection a nd certification bod ies.

Approximately 11,600 establishments offer in the production, processing and trade area and the best
service to our claim, has led us to Austria's Ieading organic inspection done! With 40 service employees
and about 100 bookkeeper, we serve our clients from two offices covering areas in Austria and
neighboring countries.

ABG: Non-Profit Non-profit company with the best service and international contacts

The ABG is a non-profit non-profit company with the highest quality standards and a strong service
orientation. With our service department, best-trained and experienced staff Kontrollorlnnen that come
from practice, we guarantee our clients not only competent inspection and certification activities and the
best service! Our lean organizational structure and our identity as a non-profit, non-profit organization,
our customers benefit from best price-performance ratio.

Internationally Top

Cooperation with leading bodies in Europe and excellent international contacts make us the ideal partner
when it comes to international trade of organic foods.

Email: nw@abg.at
Webi wvvw.abg.at

ts5

http://translate.googleusercontent.com/translate_c?hl=en&sl=de&u=http://www.abg.aUde/abg/unternehmen&prev=/searcho/o3Fq%3Dinfoxgen... 2009112127
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BioGarantie/l nfoXgen. com

For the mentioned product(s) was furnished a proof of GMO-free production. The mentioned
enactments/directives for the single products have been observed. This could be the 2
mentioned guidelines as well as further international and also privately organised guidelines.

. interpretation of the interdiction of the use of genetic engineering in the production and
manipulation of organic food (created by ALOG - Arbeitsgemeinschaft Lebensmittel ohne
Gentechnik) regulation (EC) Nr. 2092191idgF Schweizerischen Bio-Verordnung (SR 910.18)

. Codex-Guidelines for the definition of "GMO-free " according to the Austrian Codex
Alimentarius (according to the decree of the Austrian Ministry for social security and generations,
dated 7th, march 200 1, GZ. 32.0481 1 O-lXlB I 1 I 0 1)

. validity of this declaration of assurance: until 28.02.2010

The admission was given based on the information that the enterprise supplied to lnfoXgen.

Hundsbichler GMBH Osterreichische Labezeugung

lD-Nummer: 301040
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Suche nach Produkt

Bereich: Alle

B5

ID-
Nummer

Name:

Suche nach Anbieter

Prod u ktbereic I------------.l
h: l-- :j

Produkt:

Status:

Erlaubt Nach:

t- ;l lano:

t- r-r-.PLZ:

Ort:

Suche

I Druckauswahl :Alle auswdhlenHinzufugenLeerenAnzeigenDrucken

T

T

r

r

Anbieter Adresse

Hundsbichler
GMBH
Osterreichische
Laberzeugung
Hundsbichler
GMBH
Osterreichische
Laberzeugung
Hundsbichler
GMBH
Osterreichische
Laberzeugung
Hundsbichler
GMBH
Osterreichische
Laberzeugung

Zusatzstoffe/
Anhang VIII A

ProGarda FL

Reinigungs- und ProSino
Desinfektionsmittel 14TP= 14TAH

Pflanzenhilfsstoffe ProAlexin

Kategorie Handelsbezeichnung

Sportplatzweg Reinigungs- und ProGarda 147
5, 6336 Desinfektionsmittel
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6335
Langkampfen
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ID.
Nummer

Name:

Suche nach Produkt
Alle

Suche nach Anbieter
Bereich:

Prod u kt:

Produktbereic
h:

Status:

Erlaubt Nach:

fhr.d"b"t ler

t- J t-ano:

l--.
I .PLZ:

Ort:

Suche

Dru ckauswah I : Al I e au sw ii h I e n H i nzufri g en Lee renAnzei g en D ru cke n

Anbieter Adresse

Hundsbichler
GMBH
6sterreichische
Laberzeugung
Hundsbichler
GMBH
6sterreichische
Laberzeugung
Hundsbichler
GMBH
6sterreichische
Laberzeugung
Hundsbichler
GMBH
Osterreichische
Laberzeugung
Hundsbichler
GMBH
6sterreichische
Laberzeugung
Hundsbichler
GMBH
6sterreichische
Laberzeugung
Hundsbichler
GMBH
0sterreichische
Laberzeugung
Hundsbichler
GMBH
Osterreichische
Laberzeugung

Kategorie

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Sportplatzweg
5, 6336
Langkampfen

Reinigungs- und
Desinfektionsmittel

Enzyme (LM
Zusatzstoffe)

Enzyme (LM
Zusatzstoffe)

Enzyme (LM
Zusatzstoffe)

Reinigungs- und
Desinfektionsm ittel

Enzyme (LM
Zusatzstoffe)

Enzyme (LM
Zusatzstoffe)

ProSino
14XP= 14XAH

Lab-Pulver

BioRen Naturlab
Pulver

Labextrakt
flussig

ProGarda
74WP/CP

Labpaste

Sacco Kdse-,
Sauermilch- und
Joghurtkulturen

Handelsbezeichnung

Reinigungs- und ProSino 14WPS2
Desinfektionsmittel

T

T

T

T

r

r

T

T



8,5
f Hundsbichler Sportplatzweg Enzyme (LM getrocknete

GMBH 5, 6336 Zusatzstoffe) KAlbermdgen
6sterreichische Langkampfen
Laberzeugung

f Hundsbichler Sportplatzweg Enzyme (LM BioRen Naturlab
GMBH 5, 5336 Zusatzstoffe) fltissig
Osterreichische LangkamPfen
Laberzeugung
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lnfr.Kgen o i,. .r:

Frir das/die genannte/n ProdukVe wurde der Nachweis erbracht, dass bei der Herstellung keine
gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angeftihrten
Verordnungen/Richtlinien erfrillt. Dies kdnnen die beiden angefi.ihrten Richtlinien sein, sowie
weitere internationale und privatrechtliche Richtlinien.

Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung
und bei der Verarbeitung von biologlschen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) Verordnung (EWG) Nr.
2092l9L idgF Schweizerischen Bio-Verordnung (SR 91O,18)

Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemliB dsterreichischem
Lebensmittelbuch
(gemiiB Erlass des BM ftir soziale Sicherheit und Generationen vom 7.Merz 2OOl, GZ,

32.048/LO-tX/B/1/01)

o Giiltigkeatszeltraum der ZusicherungerklSrung: bis 28.02,2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund der Angaben, die das

Unternehmen gegenUber der InfoXgen gegeben hat.

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 3O1O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372/62256
6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte dieses Herstellers:

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: ProSino 14WPS2

Zusatzinformation: Desinfektionsmittel - tauchen, bespriihen und vernebeln

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF
6sterreichischer Lebensmittelkodex, Kapitel A8 idgF
Verlrandsrichtlinie BIO AUSTRIA

Zertifizieft von:
ABG (AT-N-01-BrO)

Seite 1 von 1
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lrf" gen

Ftir das/die genannte/n Produkt/e wurde der Nachweis erbracht, dass bei der Herstellung keine
gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angefrihrten
Verordnungen/Richtlinien erf0llt. Dies kdnnen die beiden angefiihrten Richtlinien sein, sowie
weitere internationale und privatrechtliche Richtlinien.

21.10.2009

Interpretation des Verbotes der Anwendung von Gentechnlk in der Erzeugung
und bei der Verarbeitung von biologischen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) Verordnung (EWG) Nr.
2O92l9L idgF Schweizerischen Bao-Verordnung (SR 910.18)

Codex-Richtllnie zur Definition der "Gentechnikfreiheit" gemiiR Osterreichischem
Lebensmiftelbuch
(gemiiB Erlass des BM ftir soziale Sicherheit und Generationen vom 7.Marz 2007, GZ.

32.O48/tO-rXlB/UOt)

r GOltigkeitszeitraumderZusicherungerklSrung: bis 28.02.2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund der Angaben, die das

Unternehmen gegenriber der InfoXgen gegeben hat.

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 301O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372/62256
6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte dieses Herstellersr

Reinigungs- und Desinfektionsmiftel

Handelsbezeichnung: ProSinol4XP=14XAH

Zusatzinformation: stark schdumender Desinfektionsreiniger

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF
Osterreichischer Lebensmittelkodex, Kapitel A8 idgF

Verbandsrichtlinie BIO AUSTRIA

zertifiziet von:
ABG (AT-N-01-BIO

Seite 1 von 1
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Ftir das/die genannte/n Produkt/e wurde der Nachweis erbracht, dass bei der Herstellung keine
gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angefUhrten
Verordnungen/Richtlinien erftillt. Dies k6nnen die beiden angeftihrten Richtlinien sein, sowie
weitere internationale und privatrechtliche Richtlinien.

21.10.2009

Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung
und bei der Verarbeitung von biologischen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) Verordnung (EwG) Nr.
2092 I 9 f. idg F Schweizerischen Bio-Verordnung (SR 9 10. 18)

Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemEiB Osterreichischem
Lebensmittelbuch
(gemiiB Erlass des BM fr.lr soziafe Sicherheit und Generationen vom 7,Mlirz2OOL, GZ,

32.O4BlL0-U/B/L/OL)

. Giiltigkeitszeitraum der ZusicherungerklSrung: bis 28.02.2010

Die Aufnahme des/r Produkte/s in die Datenbank edolgt aufgrund der Angaben, die das
Unternehmen gegeni.iber der InfoXgen gegeben hat.

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 301O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372162256
6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte dieses Herstellers:

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: ProGarda 14WP/CP

Zusatzinformation: Progarda 14WP: Waschzusatz Obst und Gemtise offenporig -
natrirliche Keimkontrolle
ProGarda 14CP: natr.irliche Keimkontrolle Milchprodukte

Erlaubt bei:
EU Bio-Verordnung (EWG) Nr. 834/07 idgF
Osterreichischer Lebensmittelkodex, Kapitel A8 idgF
Verbandsrichtlinie BIO AUSTRIA

Zertifiziert von:

ABG (AT-N-01-BrO)

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: ProSino 14TP=14TAH

Zusatzinformation: nicht schdumender Desinfektionsreiniger

Erlaubt bei:
EU Bio-Verordnung (EWG) Nr. 834/07 idgF
Osterreichischer Lebensmittelkodex, Kapitel A8 idgF
Verbandsrichtlinie BIO AUSTRIA
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Zertifiziert von:
ABG (AT.N.O1-BIO)
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Ftir das/die genannte/n Produkt/e wurde der Nachweis erbracht, dass bei der Herstellung keine

gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angefiihrten

Verordnungen/Richtlinien erftillt. Dies konnen die beiden angeftihrten Richtlinien sein, sowie

weitere internationale und privatrechtliche Richtlinien.

. Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung
und bei der Verarbeitung von biologischen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) verordnung (EWG) Nr.

2092/91 idgF Schweizerischen Bio-Verordnung (SR 910.18)

o Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemEB 6sterreichischem
Lebensmittelbuch
(gemdB Erlass des BM frjr soziale Sicherheit und Generationen vom 7.MdrzZOOL, GZ.

32.o48lto-rxlBluot)

o Giiltigkeitszeitraum der ZusicherungerklSrung: bis 28.02.2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund der Angaben, die das

Unternehmen gegen[iber der InfoXgen gegeben hat.

21.10.2009

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 301O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372162256

6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte dieses Herstellers:

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: ProGarda 147

Zusatzinformation: Waschzusatz Obst und Gemt-ise geschlossene Schale - nattlrliche
Keimkontrolle

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

0sterreichischer Lebensmitielkodex, Kapitel AB idgF

Verbandsrichtlinie BIO AUSTRIA

Zertifiziert von:

ABG (AT-N-01-BIO)

Reinigun gs- und Desinfektionsmittel

Handelsbezeichnung: ProSino 14TP=14TAH

Zusatzinformation: nicht schiumender Desinfektionsreiniger

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

Osterreichischer Lebensmittelkodex, Kapitel AB idgF

Verbandsrichtlinie Bl O AUSTRIA

Zertifiziert von:
ABG (Ar-N-01-BIO)
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Frir das/die genannte/n Produktle wurde der Nachweis erbracht, dass bei der Herstellung keine

gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angefiihrten

Verordnungen/Richtlinien erfrillt. Dies konnen die beiden angefLihrten Richtlinien sein, sowie

weitere internationale und privatrechtliche Richtlinien.

. Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung

und bei der Verarbeitung von biotogischen Lebensmitteln (erstellt von ALOG -

Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) verordnung (EWG) Nr.

2Og2/gL idgF Schweizerischen Bio-Verordnung (SR 910.18)

e Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemdB 6sterreichischem
Lebensmittelbuch
(gemdB Erlass des BM fLirsoziale Sicherheit und Generationen vom 7.Mdrz2OO7, GZ.

32.04e/10-IX lBlllol)

o Giiltigkeitszeitraum der ZusicherungerklSrung: bis 28'02'2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund derAngaben, die das

Unternehmen gegenLiber der InfoXgen gegeben hat.

21.10.2009

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 301O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372162256

6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte d ieses Herstellers:

Zusatzstoffe/ Anhang VIII A

Handelsbezeichnung: ProGarda FL

Zusatzinformation: ProGarda FL001 Zusatzstoff Lebensmittel - nattirliche Keimkontrolle

ProGarda FL002 Zusatzstoff Milch - natlirliche Keimkontrolle

ProGarda FL005 Zusatzstoff Getrdnke - nattrliche Keimkontrolle

ProGarda FL006 Zusatzstoff Fleischverarbeitung - nattirliche
Keimkontrolle

Erlaubt beil

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

0sterreichischer Lebensmittelkodex, Kapitel A8 idgF

Verbandsrichtlinie BIO AUSTRIA

Zertifiziert von:

ABG (AT-N-01-BIO)

Reinigungs- und Desinfeltionsmittel

Handelsbezeichnung: ProSino 14TP=14TAH

Zusatzinformation: nicht schdumender Desinfektionsreiniger

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

0steneichischer Lebensmittelkodex, Kapitel A8 idgF
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21.10.2009

Ftir das/die genannte/n Produkt/e wurde der Nachweis erbracht, dass bei der Herstellung keine
gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angefOhrten
Verordnungen/Richtlinien erftillt, Dies k6nnen die beiden angeftihrten Richtlinien sein, sowie
weitere internationale und privatrechtliche Richtlinien.

Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung
und bei der Verarbeitung von biologischen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) Verordnung (EWG) Nr.
2O92l9L idgF Schweizerischen Bio-Verordnung (SR 910,18)

Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemiiR Osterreichlschem
Lebensmittelbuch
(gemiiB Erlass des BM ftir soziale Sicherheit und Generationen vom 7.Marz 2OO1, GZ.

32.048/1o-Ix lBlL/OL)

o GultigkeitszeatraumderZusicherungerklarung: bis 28.02.2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund der Angaben, die das

Unternehmen gegen[iber der InfoXgen gegeben hat.

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 3O1O4O

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372/62256
6336 Langkampfen Email: office@hundsbichler.com

Homepage: www.hundsbichler.com

Produkte dieses Herstellers:

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: Prosino 14TP=14TAH

Zusatzinformation: nicht schdumender Desinfektionsreiniger

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

Osterreichischer Lebensmittelkodex, Kapitel AB idgF
Verbandsrichtlirrie BIO AUSTRIA

Zertifizieft von:

ABc (AT-N-01-BIO)
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Ftir das/die genannte/n Produkt/e wurde der Nachweis erbracht, dass bei der Herstellung keine

gentechnische Verfahren eingesetzt wurden. Es werden die beim jeweiligen Produkt angeftihrten

Verordnungen/Richtlinien erfrillt. Dies konnen die beiden angeftihrten Richtlinien sein, sowie

weitere internationale und privatrechtliche Richtlinien.

. Interpretation des Verbotes der Anwendung von Gentechnik in der Erzeugung
und bei der Verarbeitung von biologischen Lebensmitteln (erstellt von ALOG -
Arbeitsgemeinschaft Lebensmittel ohne Gentechnik) Verordnung (EWG) Nr.
2092/91 idgF Schweizerischen Bio-Verordnung (SR 910.18)

r Codex-Richtlinie zur Definition der "Gentechnikfreiheit" gemiiB 6sterreichischem
Lebensmittelbuch
(gemiiB Erlass des BM ftir soziale Sicherheit und Generationen vom 7.Mdrz2OOt, GZ.

32.o48lto-txlB/]-lot)

o Giiltigkeitszeitraum der Zusicherungerkliirung: bis 28.02.2010

Die Aufnahme des/r Produkte/s in die Datenbank erfolgt aufgrund der Angaben, die das

Unternehmen gegeni.iber der InfoXgen gegeben hat.

21.10.2409

Hundsbichler GMBH Osterreichische Laberzeugung

ID-Nummer: 301040

Adresse: Kontakt:

Sportplatzweg 5 Telefon: 05372162256

6336 Langkampfen Email: office@hundsbichler.com
Homepage: www.hundsbichler.com

Produkte dieses Herstellers:

Pflanzenhilfsstoffe

Handelsbezeichnung: ProAlexin

Zusatzinformation: Pflanzenhilfsstoff zur StSrkung der Abwehr von schddlichen

Mikroorganismen im Boden und auf der Pflanze.

Erlaubt bei:
EU Bio-Verordnung (EWG) Nr. 834/07 idgF

6sterreichischer Lebensmittelkodex, Kapitel A8 idgF

Verbandsrichtlinie BIO AUSTRIA

Zertifiziert vonr

ABG (AT-N-01-BIO)

zusatzstoffe/ Anhang VIII A

Handelsbezeichnung: ProGarda FL

Zusatzinformation: ProGarda FL001 Zusatzstoff Lebensmittel - naitirliche Keimkontrolle
ProGarda FLOO2 Zusatzstoff Milch - natLirliche Keimkontrolle
ProGarda FL005 Zusatzstoff Getrdnke - nattirliche Keimkontrolle
ProGarda FL006 Zusatzstoff Fleischverarbeitung - nattirliche
Keimkontrolle

Erlaubt bei:

EU Bio-Verordnung (EWG) Nr. 834/07 idgF

6sterreichischer Lebensmittelkodex, Kapitel A8 idg F
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Zcrtifiziert von:
ABG (AT-N.01-BIO)

Reinigungs- und Desinfektionsmittel

Handelsbezeichnung: ProSino 14TP=14TAH

Zusatzinformation: nicht schiumender Desinfektionsreiniger

Erlaubt bei:
EU Bio-Verordnung (EWG) Nr. 834O7 idgF
Osteneichischer Lebensmittelkodex, Kapitel A8 idgF
Verbandsrichtlinie BIO AUSTRIA

Zcrtifiziert von:
ABG (AT.N-01-BIO)

B1
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TRANSLATION FROM HEBREW

State Of Israel
Ministry of Agriculture and Rural Development - Plant Protection and Inspection
Services.
Department of Chemistry @esticides). rvww.ppis.moag.gov.il

To: 19.June2008

Uri Rosenberg
AGRON Ltd.
P.O.Box 2196
Rehovot 76121

Re: Citrox Proalexin, Citrox Progarda

I confirm receiving additional data. The documents that were submitted were checked

by us.

The composition of the products was found in compliance with the Israeli Organic
Standard and with NOP standard.
We recommend the head of Plant Protection and Inspection Services to approve

conduction of trials with the products Citrox Proalexin and Citrox Progarda ,

following the approval of the tox committee.

Ethel Shafrut,
Head of registration Department
Pesticides
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YnoYPr=lc) otKoN()M lA1- .9 0l<oNoMlt<(JN
Ministry of Economics and Finance Athens' July 3l't 2007

Secretariat of Tax and customs issues
Buro of General Chemist oflice Protocol Nr. 3114370/133012007

Food Sector A'

ENN HNIKH AHMOKPAf iA
#

Address: A. Tsoxa 16
Postal Code: ll52l
Info: D. Chrysafidis
Telz 2106479405
Faxz 2106467725

To: POLYPAN
POLYPAI{ GROTJP SA
2b Lelkados & KYprou 5 str
18346 Moschato

SUBJECT: Circulation of Product CITROX BC
RE: Your document dated 1316/2007

Answering to your request, we would like to inform you that the product CITROX BC compound
of natural flavor of citrus with organic acids as was declared and with ingredients: citrus natural

flavor, Organic acids: malic acid (8296), cihic acid (E330), ascorbic acid (E300),
carrier: glycerin, water,
is according to the remarks and regulations of national and EU legislation and can be circulated
in the greek market without demanding any special approval of circulation.

The Director of General chemistry

Esror. ArovoPq :

A/voq Tpogipolv

l,i i, i, () E"H
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OEMA : Kutcf,oqopio npotowoq soq CiTROX BC

EXET. : EYYPoqo ooq ono 13/6 PA07.

Anowcbwoq oE oxrrrro oirq;.ro oog, ooq EvnpepcbvoupE or: ro npolov CITROX BC

trivpro rpuorroti opri:prorog vepowQori ;ra opyovrKo o[€o pe rrlv enlorlpsvon nou poq KororioQxe

Kol U€, oufiolKi : Aproporrr6g nopdyowoq : quolrco dpcopo vEpow4au, Opyovrr<o o(eo : uqAtxo

oEu (E296). Krprr6 oqu (E330), oor<opprro oEu (E300), oopeog : ytruxepivq, vtpo, eivot

oupeovo 6rq npoq Tqv enrofiprovorl pe rq droroderg rrlg E0vrrrlq Kot Kotvortr4g Nopro0eoiog rot

pnopei vo rurcAocpoprloet ornv EM4vrrq ovopo Xopiq vo ononeiror rdroirepq tYKplon

r<uxAogopioq.

O IIPOIUTAI,IENOE THE AIEYOYNEHE

EorDr, ArovoP4 :
A/voq Tpopipalv

YNOYPT=IO OIKONOMIAE & OI<ONOMIKS2N

TENIKH TPAMMATEIA OOPONOruI(fiN
& TENANEIAKNN OEMATON
TENIKH AIEYOYNEH
TENIKOY XHMEIOY TOY KPATOYE
AIEYOYNIH TPOOIMAN

TMHMA A'

u 2AO7

ToX- Are00uvoq:
TsX. Kcil6rxog:
IIArlpogopieq:
Tqtrigrrrvo :

Ti}eqol :

Av, To61o 16
115 21

A. Xpuooqidrlq
zLA 6479 445
210 64 67725
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7 September 2007

Clive Morrison

Cebec Group NZ Ltd

Email clive. morrison@cebecgroup.com

Dear Clive

Citrox as a processing aid and a food additive

Thank you for your questions emailed to New Zealand Food Safety Authority (NZFSA) and Food

Standards Australia New Zealand (FSANZ) about permitted uses of Citroxbrand sanitiser under

the Food Standards Code (the Code). This letter follows an email to you from Dean Stockwell to

confirm that we have met to consider our views. We note lhal Citrox is a brand name of a

product that has active ingredients that are: a bitter orange extract, citric acid, ascorbic acid,

malic acid, and glycerine.

ln our view, from the information supplied, the bitter orange exlract is a food ingredient, and the

remaining ingredients are food additives that are listed in Schedule 2 of Standard 1.3.1 Food

Additives of the Code. These food additives are permitted to be used in a wide range of foods

as listed in Schedule 1 of Standard 1.3.'l and would subject to good manufacturing practice and

but must not be added to foods where stated that a food must not contain additives in Schedules

2, 3 , and 4, unless specific permission is given.

Under Standard 1.3.3 Processing Aids, food (which would include citrus extracts) and additives

in Schedule 2 of Standard 1.3.1 may be to be used as processing aids in addition to substances

listed in tables in the standard. lt is important to note that under the definition of processing aids,

subslances used as processing aids must not perform a technological function in the final food

and they are generally absent or present in trace amounts. Food additives, however, perform a

technological function in the finalfood and remain in the food or its by-products do.

South Tower, 86 Jervois Quay, PO Box 2835, Wellington, New Zealand

Telephone 64 4 894 2500 o Facsimile 64 4 894 2501 o Website www.nzfsa.gow.nz



BB
ln our view, there appears to be three situations that cover the use of sanitising antimicrobial

products, such as Citrox:

1. To sanitise plant and equipment

This is outside the scope of the Code, but products may be approved by NZFSA for use as a

sanitiser under the Animal Products legislation. These are listed in the register which can be

viewed at (note listings for Citrox\.

http://www.nzfsa.govt.n/animalproducts/registers-lists/manual15/index.htm

2. To sanitise food or surfaces of food with no technological effect in the final food (ie use as a

processing aid)

In our view, the substances in Citrox may be used to wash product surfaces under the Standard

1.3.3 Processing aids, provided that no residues remain that are capable of performing a

technological function in the final food. This is consistent with the definition of processing aid.

This may be achieved by applying a sanitiser and rinsing or using a sanitiser that inactivates with

time such as chlorine.

3. To sanitise food or food surfaces that results in a technological effect in the final food (ie use

as a food additive)

Food additives listed in Schedule 2 of Standard 1.3.1 Food Additives, including those in Crtrox

may be added to foods listed in Schedule 1 of Standard 1.3.1 that permit the use of Schedule 2

additives. However, it should be noted that Schedule 1 does not permit food additives to be

added to fresh meats, fish, fruit and vegetables and limited additives to juices. Furthermore,

where food is treated with Schedule 2 food additives (eg acidity regulators to product surfaces)

that remain aclive in the final food, would need to be listed in the ingredients list (ie with class

name (eg acidity regular) and additive names (critic acid, glycerine, ascorbic acid, malic acid))

and food ingredient (bitter orange extract). The name of the product could also be required to

reflect the treatment.

ln our view, it likely that the ingredients in Citrox are active on treated surfaces until rinsed off or

after further processing or cooking. ln this case rinsing off after a suitable contact time may

result in residues that have no technological effect in the final food which could be considered as

a processing aid use. Similarly where Citrox remains in a liquid final product is it likely to be

active and hence there would need to be permission to used as a food additive.



I am happy to arrange a meeting to discuss this further if needed.

Yours sincerely
BB

John van den Beuken

Programme Manager (ComPosition)

Cc Dean Stockwell, GeneralManager, FSANZ, Wellington

Lennox Vellenkoop, Programme Manager (Animal Products), New Zealand Standards,

NZFSA
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INPUT FOR ORGANIG PRODUCTION
GERTIFIGATE

The company named betow is certified to supply the listed products in accordance with the
requirements of the BIO-GRO New Zealand Organic Standards, to the requirements of BioGro's

IFOAiJI Accredited Programme, and to the requirements of the USDA National Organic Program (NOP).

Licensee

Company Name

Location of Facility (physical address)

Citrox (NZ) Ltd

361 Remuera Road
Remuera
Auckland
New Zealand

Certificate Number

Certification Valid from

Certification Valid to

#2 ol3
01 December 2008

30 November 2009

BioGro Number

First Certified from

Signed by Certification Committee

Signed by Director

5126 CO1

01 December 2008

lssuing Office
BioGro New Zealand Ltd
P O Box 9693. Marion Square,
Wellington 6141 , New Zealand
Tel +64 4 801 9741 Fax +64 4 801 9742
Email: info@biogro.co.nz

The abo\€ named licensee is licensed to aPply or direct the apphcation o the AoGro Certification

trademark provided the product has been produced in accordance with tl"e BIO-GRO New Zealand Organic

Standards by the licensee or under the licensee's supervision at the locatron named in this cenificate.
While all due care and skill was exercised in carrying out this assessmen , Bocro New Zealafid Lld

accepts responsrbility only for proren gross negligence this is not a legal document and cannot be used

as such This certificate remains the properly of BioGro New Zealand Ll( to whorn it must be retumed.

Sector Description Product List Certification Status

lnput Supplies Crop Manaqement Products

Citrox BC - 5 L, 20 L

Citrox BioKlenz - 1 L, 5 L, 20 L, 200 L

Permitted
Permitted

Note: BioGro certification of the above products is subject to them being used in compliance witn all relevant regulatory,
industry and market requirements.

Date of lssue: 03 December 2008 RN 2008-01
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BioGro New zealand

INPUT FOR ORGANIC PRODUCTION
CERTIFICATE

The company named below is certified to supply the listed products in accordance with the
requirements of the BIO-GRO New Zealand Organic Standards, to the requirements of BioGro's

IFOA[,] Accredited Programme, and to the requirements of the USDA National Organic Program (NOP).

Sector Description Product List Certification Status

lnput Supplies Soil and Plant Nutrition Manaqement Products

Citrox BioAlexin - 250 mL , 1 L, 5 L, 20 L, 200 L Permitted

Note: BioGro certification of the above products is subjectto them being used in compliance with all relevant regulatory,
industry and market requirements.

Licensee

Company Name

Location of Facility (physical address)

Citrox (NZ) Ltd

361 Remuera Road
Remuera
Auckland
New Zealand

Certificate Number

Certification Valid from

Certification Valid to

BioGro Number

First Certified from

Signed by Certification Committee

5126 COl
01 December 2008

#1of3
01 December 2008

30 November 2009

Signed by Director

t lssuing Office
BioGro New Zealand Ltd
P O Box 9693, Marion Square,
Wellington 6141, New Zealand
Tet +64 4 801 9741 Fax +64 4801 9742
Email: info@biogro.co.nz

The abore named licensee is licensed to apply or direct lhe application ot the Biocro Certificatron
trademark prouded the product has been produced in accordance with th') BIO-GRO New Zealand Organic

Standards by the licensee or under the licensee's supe^/ision at the locaton named in this cerlificate.
While all due care and skillwas exercised in carrying oul this rcsessmenl Biocro New Zealand Ltd

accepts responsibility only for pro\en gross negligence. This is not a legal document and cannot be used

as such This certiticate remains the properly of Biocro New Zealand Ltd to whom it musl b€ retumed.

I

Date of lssue: 03 December 2008 RN 2008-01
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Application Form: Approval I Re-approval
of Maintenance Compound

For maintenance compounds to be used by operators processing
non-dairy animal product under the Animal Products Act regime

Applicant Company Name (.) Note: only asterisk fields appear in published lists

Citrox (NZ) Ltd

Postal Address (*)

PO Bor 28 482
Remuera- Auckland

Company Contact Details

Telephone (") Fax (*)

Reference

Date

FMD listing

Receipt No.

Approval code (e.9. C 32)

Requested c43

For NZFSA use onlv

Granted

(19 520 616I 09 5206165

Contacl Name

sales@)citrox.co.nz ll DorninicYoune

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company.

Citrox SurfaceSan

Compound description (e.9. cleaner, sanitiser, lubricant)
Note: this is based on information supplied & intended use

Requested Surface sanitiser

For MFSA use onlv

Granted

Disinfectants for footand-mouth disease responses (optional) (*)

Note: for re-approvals this information must be re-supplied to maintain this listing

Applicants who consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one) 

-l
alkaline disinfectant (non-corrosive) (tick one)

alkaline disinfectant (conosive) (tick one)

Dilution percent vlv (or Wv) to achieve the specified pH

Stock Levels stock on call (tonnes/litres)

Product Trade Name (*)

Product Comoositionl

Manufacturer
Univar UK
U nivar
Univar
U nivar

Percent
< 5.00,6
1SD/o

< 2o/o

< 1o/o

>77o/o

Have you signed the declaration?



r Product Composition notes:
B I14'

. The full composition is required. This includes the entire composition of any proprietary ingredients.

. Discrete values should be given. Ranges 0.2y widerthan the mid range value (y) will generally not be accepted. i.e.:

y=5o6, 5 x 0.2 = 1- limit of acceptable range (4-604).

. lt is the responsibility of the applicant to ensure procedures are in place with ihe manufacturer to guarantee this
information is correct and any changes will be formally notified via application.

r Failure to provide full information at the lodgement of the application will result in the application being declined unless
it is stated when, and from whom, the additional information will be supplied.

Applicant Checklist

Product label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only reguired if it contains claims relating to
maintenance compound use or the product label does not include directions for use

Yes

Yes

Assessment fee included $15O (incl. GST) for eagh ngW=pggyel
$75 (incl. GST) for each re-approval

Full formulation provided

Send the completed application form together with the fee, and other appropriate
documentation to:

Approved Maintenance Compounds

ACVM Group, New Zealand Food Safeiy Authority

South Tower, 86 Jervois Quay

PO Box 2835, Wellington, New Zealand

Yes

Yes

Collection of Personal lnformation on lndividuals

ln regard to any information being collected on this application for maintenance compound approval or
re-approval, pursuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)
Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice
2006 and the Animal Products (Specifications for Products Intended for Human Consumption) Notice
2004 (that is personal information identifying or being capable of identifying an individual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of
the following matters.

1. This information is being collected for purposes relating to maintenance compound approval
and the administration of the Animal Products Act 1999.

2. The recipient of this information, which is also the agency that will collect and hold the
information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products
(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1) ol the Animal
Products (Specifications for Products lntended for Animal Consumption) Notice 2006 and
clause 3(1) of the Animal Products (Specifications for Products lntended for Human
Consumption) Notice 2004. The provision of this information is necessary in order to process
this application. Failure to provide information is likely to result in the return of this application
form to the applicant for completion.

4. You are reminded that under Principles 6 and 7 of the Privacy Act 1993, you have the right of
access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and
b) compound, when used by operators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime and in accordance with the manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name: Dominic Young

Applicant Title: Director

Date'. 16112?08

Application Form Approved Maintenance Compound July 2007



B 118
Application Form: Approval / Re-approval
of Maintenance Compound

For maintenance eompounds to be used by operators processing
non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citror rNZ't Ltd

Postal Address {*)

PO Box 28 482
Renruera- Auckland

Company Contact Details

Telephone (*) Fax {*)

09 s20 616r

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company.

Citrox EnviroFoam ( Citrox 14X)

Compound description (e.9. cleaner, sanitiser, lubricant)
Note: this is based on information supplied & intended use

Requested Ileaw Duty Cleaner

For lrlZFSA use onlv

Granted

Disinfectants for foot-and-mouth disease responses (optional) (-)
Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants who considerthat the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one) :
alkaline disinfectant (non-corrosive) (tick one)

alkaline disinfectant (corrosive) (tick one)

Dilution percent v/v (or w/v) to achieve the specified pH

Stock Levels stock on call (tonnes/litres)

Product Trade Name (*)

09 5206165

Email Contact Name

sa1esfi)citrox.co.nz ll DorninioYoune

Reference

Date

FMD listing

Receipt No

Approval code (e.9. C 32)

Requested C 1 04. C32 and C39

For NZFSA use onlv

Granted

Product Compositionl

Manufacturer

Univar UK
Univar
Univar
U nivar
Fuso
U nivar
U nivar
U nivar
Univar
Univar

Percent

<7o/o

<150h
< 1jo/o
< 1o/o

< 8o/o

<1Oo/o

< 1o/o

< 104
< 10k
<104
> 45o/o

Chemical Name

BioFlavonoid Extract
Citric Acid
Glycerine
Ascorbic Acid
Malic acid
Glycolic Acid
LFG 61

A030
Water

Have you signd the declaration?



BLlB
r Product Composition notes:

o The full composition is required. This includes the entire composition of any proprietary ingredients.

. Discrete values should be given. Ranges 0.2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=5%, 5 x0.2= 1+ limit of acceptable range (4-6%).

. lt is the responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formally notified via application.

. Failure to provide full information at the lodgement of the application will result in the application being declined unless

it is stated when, and from h/hom, the additional information will be supplied.

Aoolicant Checklist

Product label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only required if it contains claims relating to
maintenance compound use or the product label does not include directions for use.

Assessment fee included $15O (incl. GST) for each new aporoval

$75 (incl. GST) for each re-approval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance Compounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois Quay
PO Box 2835, Wellington, New Zealand

Yes

Yes

Yes

Yes

Collection of Personal lnformation on lndividuals

ln regard to any information being collected on this application for maintenance compound approval or

re-approval, pursuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identifying or being capable of identifying an individual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act 1999.

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products
(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4{1) of the Animal

Products (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human
Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application

form to the applicant for completion.

4. You are reminded that under Principles 6 and 7 of the Privacy Act 1993, you have the right of

access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and

bi compound, when used by operators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime and in accordance with the manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name: Dominic Young

Applicant Title: Director

Dale 16112?O8

Application Form Approved Maintenance Compound July 2007



BlIC
Application Form: APProval
of Maintenance ComPound

For maintenance compounds to be used by operators processing

non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citror (NZ) Ltd

Postal Address (*)

PO Box 28 482
Reniuera- Auckland

Company Contact Details

Telephone (*) Fax (-)

saleslZT)citror. co. nz09 520 6i61

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company.

Citrox- PWT

Compound description (e.9. cleaner, sanitiser, lubricant)

Note: this is based on information supplied & intended use

Requested Potable Water Treatment

For l,lZFSA use onlv

Granted

Disinfectants for foot-and-mouth disease responses (optional) (-)
Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants wiro consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one) Yes

alkalinediSinfectant(non.corroSive)(tickone)

Dilution percent v/v (or w/v) to achieve the specified pH O.2o/o

Stock Levels stock on call (tonnes/litres) 5000 ltrs stock at 48 hours (tonnes/litres) 5000ltrs

Approved Maintenance Compound

Re-approval

Reference

Date

FMD listing

Receipt No.

09 5206165

Product Trade Name (")

Contact Name

Donrinic Young

Approval code (e.9. C 32)

Requested Potable water

For NZFSA use onlv

Granted

Product Compositionl

Manufacturer

Univar UK
U nivar
U nivar
U nivar

Percent

< 7.Oo/o

1504
< 20h
< 1o/o

>75o/o

Trade Name

C,trus aurantium L

Citric Acid
Glycerine
Ascorbic Acid

Chemical Name I CAS number

BioFlavonoid Extract | 68916-04-1 ( 72968-50-4)
Citric Acid | 77-92-9
Glycerine | 56-81-5
Ascorbic Acid | 50-81-7

Have you signed the declaration?

Application Form July 2O07



B 1IU
1 Product Composition notes:

o The full composition is required. This includes the entire composition of any proprietary ingredients.

o Discrete values sh;;ld be given. Ranges 0.2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=so/o, 5 x O.2 = 1- limit of acceptable range (4-6%).

. it i= th" responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formally notified via application.

. Failure to provide full information at the lodgement of the application will result in the application being declined unless

itisstatedwhen,andfromwhom,theadditionalinformationwillbesupplied.

Applicant Checklist

Product label (or copy) enclosed

Produc{ information sheet, if required

Note: a product information sheet is only required if it contains claims relating to
maintenance compound use or the product label does not include directions for use.

Assessment fee included $15O (incl. GST) for each new approval

$75 (incl. GST) for each re'approval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance ComPounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois QuaY

PO Box 2835, Wellington, New Zealand

Collection of Personal Information on Individuals

ln regard to any information being collected on this application for maintenance compound approval or

re-apiroval, puisuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notite 2005,'Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identifying or being capable of iderrtifying an indivjdual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act 1999.

Z. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products

(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1) of the Animal
products (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human

Consumgion) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application

form to the applicant for completion.

4. youareremindedthatunderPrinciples6andTofthePrivacyActlgg3,youhavetherightof
access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the
a) information supplied on this application is truthful and accurate; and

bj compound, when used by opeiators processing non-dairy animal products whoare-operating under the Animal Products Act (APA)

regime'and in accordancewiththe manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name:

Applicani Title:

Date:

Application Form Approved Maintenance ComPound July 2007



B IlD
Application Form: Approval I Re-approval
of Maintenance Compound

For maintenance compounds to be used by operators processing

non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citrox tNZ) Ltd

Postal Address (*)

PO Bor 28 482
Rernuera- Auckland

Gompany Gontact Details

Telephone (*) Fax (*)

09 52(16161

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company

Citrox BC

Compound description (e.9. cleaner, sanitiser, lubricant)
Note: this is based on information supplied & intended use

Requested Processing Aid

For NZFSA use onlv

Granted

Disinfectants for foot.and-mouth disease responses (optional) (.)
Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants who considerthat the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one)

alkalinedisinfectant(non-corrosive)(tickone)

Dilution percent v/v (or w/v) to achieve the specified pH

Stock Levels stock on call (tonnes/litres)

Product Comoositionl

ffi

Product Trade Name (*)

Reference
IDate 
I

FM D listing I

Receipt No. I

09 5206165

Contact Name

sales@citror.co.nz ll DominicYoune

Approval code (e.9. C 32)

Requested Processir.tg Aid

For NZFSA use onlv

Granted

Manufacturer

Univar UK
U nivar
U nivar
lJ nivar

Percent

7.Oo/o

150k
< 2o/o

< 1o/o

>75o/o

Chemical Name I CAS number

BioFlavonoid Exiract I 68916-04-1( 72968-50-4) Citrus
Citric Acid I 77-92-9
Glycerine 156-81-5
Ascorbic Acid I 50-81-7

Citric Acid
Glycerine
Ascorbic Acid

Have you signed the declaration?

Application Form Approved Maintenance Compound July 2007



B1lD
I Product Composition notes:

r The full composition is required. This includes the entire composition of any proprietary ingredients.

o Discrete values should be given. Ranges 0.2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=5o6,5 xO.2= 1+ limitof acceptable range (4-6%).

. it is th" responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formally notilied via application-

o Failure to provide full information at the lodgement of the application will result in the application being declined unless

it is stated when, and from whom, the additional information will be supplied'

Apolicant Checklist

Product label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only required if it contains claims relating to
maintenance compound use or the product label does not include directions for use.

Assessment fee included $150 (incl. GST) for each new approval

$75 (incl. GST) for each re-aoproval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance ComPounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois Quay

PO Box 2835, Wellington, New Zealand

Collection of Personal lnformation on lndividuals

ln regard to any information being collected on this application for maintenance compound approval or

re-approval, puisuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal informaiion identifying or being capable of iderrtifying an indlvidual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters.

l. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act '1999

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products
(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4t1) ot the Animal

iroducts (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human

Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application

form to the applicant for completion.

4. You are reminded that under Principles 6 and 7 of the Privacy Act 1993, you have the right of

access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and

bj compound, when used by operators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime'and in accordancewiththe manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name:

Applicant Title:

Date:

Application Form Approved Maintenance ComPound July 2OO7



Application Form: Approval / Re-approval
of Maintenance GomPound

For maintenance compounds to be used by operators processing

non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citrox tNZ) l,td

Postal Address (")

PO Box 28 482
Remuera^ Auckland

Company Contact Details

Telephone (*) Fax (*)

B 1I.E

salesr? citros.co.nz

].,J
i-uu ,

09 s20 6161

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company'

Citrox BioAlerin ( Was BioAlerin Plus)

Compound description (e.g. cleaner, sanitiser, lubricant)

Note: this is based on information supplied & intended use

Requested Irertiliser Additive

For MFSA use onlv

Granted

Disinfectants for foot.and-mouth disease responses (optional) (*)

Note: for re-approvals this information must be re-suPplied to maintain this listing.

Applicants who consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one)

alkalinedisinfectant(non.corroSive)(tickone)

Dilution percent v/v (or w/v) to achieve the specified pH

Stock Levels stock on call (tonnes/litres)

09 5206165

Contact Name

Dorr. inic Youre

Approval code (e.9. C 32)

Requested Fertiliser Additive

For NZFSA use onlv

Granted

Reference

Date

FM D listing

Receipt No.

Product Trade Name (*)

Product Compositionl

Manufacturer

Univar UK
U nivar
Univar
Univar
Kerfoot UK

Percent

<12o/o
<220k
< 2o/o

< 1o/o

<1704
>460/0

Trade Name

Citrus aurantium L

Citric Acid
Glycerine
Ascorbic Acid
Palm oil extract

Chemical Name I CAS number

BioFlavonoid Extract | 6891 6-04-1 ( 72968-50-4)
Citric Acid | 77-92-9
Gtycerine | 56-81-5
Ascorbic Acid | 50-81-7
Palm Oil Extract | 8002-75-3

Have you signed the declaration?

Application Form Approved Mai ntenance ComPound July 2007



B 1IE,
1 Product Composition notes:

. The full composition is required. This includes the entire composition of any proprietary ingredients.

. Discrete values should be given. Ranges 0-2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=so/o,5 xO.2 = 1- limit of acceptable range (4-6%).

. it i" th" responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formally notified via application.

o Failure to provide full information at the lodgement of the application will result in the application being declined unless

rt is siated when, and from whom, the additional information will be supplied'

Applicant Checklist

Product label (or copy) enclosed

Product information sheet, il required

Note: a product information sheet is only required if it contains claims relating to

maintenance compound use or the product label does not include directions for use.

Assessment fee included $150 (incl. GST) for each new aporoval

$75 (incl. GST) for each re-aDproval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance ComPounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois Quay

PO Box 2835. Wellington, New Zealand

Collection of Personal lnformation on lndividuals

In regard to any information being collected on this application for maintenance compound approval or

re-ap-proval, puisuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identifying or being capable of identifying an indivjdual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act 1999.

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products

(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1 ) of the Animal

iroducts (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lniended for Human

Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application

form to the applicant for completion.

4. you are reminded that under Principles 6 and 7 of the Privacy Act 1993, you have the right of

access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and

bj compound, when used by opeiators processing non-dairy animal products who are operating under the Animal Producis Act (APA)

regime'and in accordance with the manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name:

Applicant Title:

Date:

Application Form Approved Mai ntenance ComPound July 2007



For maintenance compounds to be used by operators processing
non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citrox tNZ) Ltd

Postal Address (*)

PO Box 28 482
Renruera- Auckland

Company Gontact Details

Telephone (*) Fax (*)

i-,1

Reference I

Date

FMD listing

Receipt No.

Approval code (e.9. C 32)

Requested C43 + Processing Aid

For NZFSA use only

Granted

B 11F
Application Form: Approval I Re-approval
of Maintenance Compound

09 520 6161 09 5206165

Contact Name

saies(Ecitror.co.nz ll DominicYoune

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company.

Citrox - BioKlenz

Gompound description (e.9. cleaner, sanitiser, lubricant)
Note: this is based on information supplied & intended use

Requested Processing Aid

For lrlZFSA use onlv

Granted

Disinfectants for footand-mouth disease responses (optional) (.)
Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants who consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one) Yes

alkalinedisinfectant(non.corroSive)(tickone)

Dilution percent vlv (or Wv) to achieve the specified pH 1o/o

Stock Levels stock on call (tonnes/litres) 5000 ltrs stock at 48 hours (tonnes/litres) 5o00ltrs

Product Compositionl

raoD, sAt:E7v

Product Trade Name (*)

Percent

< 7.Oo/o

1504
< 2o/o

< 1o/o

>75o/o

Manufacturer

Univar UK
U nivar
U nivar
U nivar

Trade Name

Citrus aurantium L
Citric Acid
Glycerine
Ascorbic Acid

Chemical Name I CAS number

BioFlavonoid Extract | 68916-04-1( 7296&50-4)
Citric Acid I 77-92-9
Glycerine | 56-81-5
Ascorbic Acid I 50-81-7

Have you signed the declaration?

Application Form Approved Mai ntenance Compound July 2007



B11n'
1 Product Composition notes:

. The full composition is required. This includes the entire composition of any proprietary ingredients.

. Discrete values should be given. Ranges 0-2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=so6,5 xO.2 = 1- limit of acceptable range (4-6%).

. lt isihe responsibility of the applicant to ensure procedures are in place with the manufactuler to guarantee this

information is correct and any changes will be formally notified via application.

o Failure to provide full information at the lodgement of the application will result in the application being declined unless

it is stated when, and from whom, the additional information will be suoplied.

Aoolicant Checklist

Producl label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only required if it contains claims relating to
mainlenancc comoound use or the oroduct label does not include directions for use

Aussessment fee included $15O (incl. GST) for each new anoroval

$75 (incl. GST) for each re-aoproval

Full formulation provided

Send the completed application form together with the fee, and other appropliaie
documentation to:

Approved Maintenance ComPounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois Quay
PO Box 2835, Wellington, New Zealand

ln regard to any information being collected on this application for maintenance compound approval or

re-approval, pursuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)
Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice
2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identlfying or being capable of identifying an individual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval
and the administration of the Animal Products Act 1999.

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products
(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1) of the Animal

Products (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human
Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application
form to the applicant for completion.

4. You are reminded that under Principles 6 and 7 of the Privacy Act '1993, you have the right of

access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and

b) compound, when used by operators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime and in accordance with the manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name:

Applicant Title:

Date:

Collection of Personal lnformation on lndividuals

Application Form Approved Maintenance Compound July 2007
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Application Form: Approval I Re-approval
of Maintenance Compound

For mainienance compounds to be used by operators processing
non-dairy animal product under the Animal Products Act regime

Reference

Date

FMD liding

Receipt No.

i

t

l

09 s20 6161 09 5206165

Applicant Company Name (*) Note: only asterisk fields appear in published lists

Citror (NZ) l.td

Postal Address (")

PO Box 28 482
Remuera- Auckland

Company Contact Details

Telephone (*) Fax (")

sales2citror.co. nz

Third Party Company Name - supporting information Note: any information supplied by this company remains confidential to this company

Product Trade Name (*)

Citrox ProAlexin - Plant Nutrient Synergist

Compound description (e.9. cleaner, sanitiser, lubricant)
Note: this is based on information supplied & intended use

Requested Fertiliser Additive

For l,lZFSA use onlv

Granted

Disinfectants for foot€nd-mouth disease responses (optional) (.)
Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants wlo consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one)

alkalinedisinfectant(non-corroSive)(tickone)

Dilution percent v/v (or Mv) to achieve the specified pH

Stock Levels stock on call (tonnesilitres)

Product Comoositionl

Contact Name

Dominic Younq

Approval code (e.9. C 32)

Requested Fertiliser Additir,e

For NZFSA use onlv

Granted

Manufacturer

Univar UK
U nivar
U nivar
U nivar
Kerfoot UK

Percent

<1?o/o
<22o/o

< 2o/o

< 1o/o

17o/o
>460/o

Chemical Name I CAS number

BioFlavonoid Extract I 68916-04-1( 72968-50-4)
Citric Acid I 77-92-9
Glycerine | 56-81-5
Ascorbic Acid I 50-81-7
Palm Oil Extract I 8002-75-3

Trade Name

Ciirus aurantium L

Cikic Acid
Glycerine
Ascorbic Acid
Palm oil extract

Have you signed the declaration?

Application Form Approved Maintenance Compound July 2007
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i Product Composition notes:

. The full composition is required. This includes the entire composition of any proprietary ingredients.

. Discrete values should be given. Ranges 0.2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=soh,5x0.2= 1+ limit of acceptable range (4-60/).

. it i" th" responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formalty notilied via application.

. Failure to provide full information at the lodgement of the application will result in the application being declined unless

it is stated when, and from whom, the additional information will be supplied.

Applicant Checklist

Product label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only required if it contains claims relating to
maintenance compound use or the product label does not include directions for use

Assessment fee included $150 (incl- GST) for eagh-ler{-appleysl

$75 (incl. GST) for each re-approval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance Compounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois Quay

PO Box 2835, Wellington, New Zealand

Collection of Personal lnformation on lndividuals

ln regard to any information being collected on this application for maintenance mmpound approval or

re-approval, pursuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identifying or being capable of idextifying an indivjdual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act 1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act '1999.

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) ot the Animal Products
(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1) of the Animal

iroducts (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human
Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of this application

form to the applicant for completion.

4. You are reminded that under Principles 6 and 7 of the Privacy Act 1993, you have the right of

access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this applicaiion is truthful and accurate; and

b) compound, when used by operators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime'and in accordance with the manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name:

Applicant Title:

Date:

Application Form Approved Maintenance Compound July 2007
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Application Form: Approval I Re-approval
of Maintenance ComPound

For maintenance compounds to be used by operators processing

non-dairy animal product under the Animal Products Act regime

Applicant Company Name (*) Note: on|y asterisk fields appear in published lists

Citrox rNZ) Ltd

Postal Address (*)

PO Box 28 482
Remuera. Auckland

Company Contact Details

Telephone (*) Fax (.)

Reference t
Date I
FMD listins i
Receipt No. 

I

09 520 6161 09 5206165

Contact Name

saies@citrox.co.nz ll DominicYoune

Third party Company Name - supporting information Note: any information supplied by this company remains confidential to this company

Product Trade Name (*)

Citrox SaniWash ( Citrox 14T)

Compound description (e.g. cleaner' sanitiser, lubricant)

Note: this is based on information supplied & intended use

Requested Hearry Duty Cleaner

For }€FSA use onlv

Granted

Disinfectants for foot-and-mouth disease responses (optional) (-)

Note: for re-approvals this information must be re-supplied to maintain this listing.

Applicants who consider that the compound above meets the requirements specified in the Approved Maintenance Compounds Manual and

require listing as a disinfectant for use in foot-and-mouth disease responses please supply the following information:

Specification acid disinfectant (tick one) :
alkaline disinfectant (non-corrosive) (tick one)

alkaline disinfectant (corrosive) (iick one)

Dilution percent vlv (or w/v) to achieve the specified pH

Stock Levels stock on call (tonnes/litres)

Approval code (e.9. C 32)

Requested C3l and C39

For NZFSA use onlv

Granted

Product Compositionl

Manufacturer

Univar UK
U nivar
Univar
U nivar
Fuso
Univar
U nivar
U nivar
Univar

Percent

<7o/o

<1504
< l0o/o
< 1o/o

< 8o/o

<1Oo/o

< 1o/o

< 1o/o

< 10h
> 460/o

Have you signed the declaration?
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{ Product Composition notes:

e The full composition is required. This includes the entire composition of any proprietary ingredients.

o Discrete values should be given. Ranges 0.2y wider than the mid range value (y) will generally not be accepted. i.e.:

y=5%, 5 xO.2 = 1+ limit of acceptable range (4-6%).

. it isth" responsibility of the applicant to ensure procedures are in place with the manufacturer to guarantee this

information is correct and any changes will be formally notified via application.

o Failure to provide full information at the lodgement of the application will result in the application being declined unless

it is stated when, and from vyhom, the additional information will be supplied.

Applicant Checklist

Product label (or copy) enclosed

Product information sheet, if required

Note: a product information sheet is only required if it contains claims relating to

maintenance compound use or the product label does not include directions for use.

Assessment fee included $15O (incl. GST) for each new aooroval

$75 (incl. GST) for each re-approval

Full formulation provided

Send the completed application form together with the fee, and other appropriate

documentation to:

Approved Maintenance ComPounds

ACVM Group, New Zealand Food Safety Authority

South Tower, 86 Jervois QuaY

PO Box 2835, Wellington, New Zealand

Yes

Yes

Yes

Yes

Collection of Personal lnformation on lndividuals

ln regard to any information being collected on this application for maintenance compound approval or

re-ap-proval, pursuant to the Animal Products (Specifications for Limited Processing Fishing Vessels)

Notice 2005, Animal Products (Specifications for Products lntended for Animal Consumption) Notice

2006 and the Animal Products (Specifications for Products lntended for Human Consumption) Notice

2004 (that is personal information identifying or being capable of identifying an indlvidual person),

notification is hereby provided in accordance with principle 3 of the Privacy Act '1993, to individuals of

the following matters:

1. This information is being collected for purposes relating to maintenance compound approval

and the administration of the Animal Products Act 1999.

2. The recipient of this information, which is also the agency that will collect and hold the

information, is the New Zealand Food Safety Authority, PO Box 2835, Wellington.

3. The collection of this information is authorised under clause 4(1) of the Animal Products

(Specifications for Limited Processing Fishing Vessels) Notice 2005, clause 4(1) of the Animal
products (Specifications for Products lntended for Animal Consumption) Notice 2006 and

clause 3(1) of the Animal Products (Specifications for Products lntended for Human

Consumption) Notice 2004. The provision of this information is necessary in order to process

this application. Failure to provide information is likely to result in the return of thls application

form to the applicant for completion.

4. youareremindedthatunderPrinciples6andTofthePrivacyActlgg3,youhavetherightof
access to, and correction of, any personal information, which has been provided.

Declaration

I declare that the:
a) information supplied on this application is truthful and accurate; and

bj compound, when used by opeiators processing non-dairy animal products who are operating under the Animal Products Act (APA)

regime'and in accordancewiththe manufacturer's instructions, will not deleteriously affect animal material or product.

Applicant Signature:

Applicant Name: Dominic Young

Applicant Title: Director

Datet 16112?OB

Application Form Approved Maintenance ComPound July 2007
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Location:

Tel:
Fax;
E-Maii:

Movements and Exotic Diseases
607, 1A PAGE $TREET, LONDON,

$W1P 4PQ
020 7904 6135
3290 6128

GTN: 3290 6135

Ka ren.E-skelton@defra.gsi. gov. u k
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TADP 46
18/02i2005

Division

Our Ref:
Date:

Mr I $ Ripley
Unit 1 River Court, Brighouse Business Village

Erighouse Road, Riverside Park'

Middlesbrough
TS2 1RT

Dear Mr Ripley,

DEFRA APPROVAL OF DI$INFEGTANTS:
Citrpx E9.

I have now received the test results for your product Citrox BC that was tested for efficacy

for purposes of the following Orders:

Test Result Dilution Rate

Foot And Mouth Test Passed One Pafi To 20 Paris

lf you wish to proceed with the formal approval process fot Citrox BC, please let me have

an undertaking that the clisinfectant in every container of Citrox BC that is sold, offered or

exposed for sile shall be of the $ame qualiiy and composition as the sample submitted for

approval. I will then write to you with furlher details'

please note that Citrox BC must not be advertised, sold or exposed for sale as an

approved disinfeclant until this Department has advised you that it has been included in an

dri*r amending the Diseases of Animals (Approved Disinfectants) Order 1978'

Yours sincerely

;.),:, ,!y,/i-

Karen $kelton
Disinfectant Approvals Team

$- -a
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Exotic Disease Prevention and Gontrol Division
Location: 607, 1A Page Street, London SWlP 4PQ
Tel: 020 7904 6000 Direct: 020 7904 6135
Fax: A207904 6128
E-Mail: karen.e,skelton@defra.gsi.gov.uk
Website: www.defra.gov.uk
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Mr I Ripley
Unit 1 River Court
Brighouse Business Village
Brighouse Road
Riverside Park
Middlesbrough
TS2 1RT

Dear Mr Ripley

APPROVAL OF DISINFECTANTS: Citrox BC

I have now received the Drsease of Poultry test results for your product Citrox BC.

Order

Diseases of Poultry Disease

Diseases of Poultry Disease

Diseases of Poultry Disease

Karen Skelton
Disi nfectant Approvals Team

Result

Passed

Passed

Passed

Dilution rate

1:a.7

1:1.5

1:2.5

lf you wish to proceed with the formal approval process for Citrox BC, please let me have

an undertaking that the disinfectant in every container of Citrox BC that is sold, offered or

exposed for sile shall be of the same quality and composition as the sample submitted for

approval. I will then write to you with further details.

Please note that Citrox BC must not be advertised, sold or exposed for sale as an

approved disinfectant untilthis Department has advised you that it has been included in an

Order amending the Diseases of Animals (Approved Disinfectants) Order 1978.

Yours sincerely

q fith/j"k[t'{iiL.

B LzB



Exotic Disease Prevention and control Division
Location: 607, 1A Page Slreet, London Sry1P 4PA
i;i- 0207904 6b00 Direcr 020 79046135
Fax: A2079A46128
E-Mail: karen.e.skelton@defra.gsi'gov'uk
Website: www.defra'gov'uk

-.i .1 ,." - :

Our ref: TADP 0046
Dater 06 June 2005

Mr I RipleY
Unit 1 River Court
Brighouse Business Village
Brighouse Road
Riverside Park
Middlesbrough
TS2 1RT

Dear Mr RiPleY

AFPROVAL OF DISINFECTANTS: Citrox BC

I have now received the TB and General Furpose test results for your product Citrox BC'

#m6trffi

lf you wish to proceed with the formal approval process for Citrox BC' please let me have

an undertaking that tne disinfectant in 
"rl.y 

container of citrox BC that is sold, offered or

exposed for sale shall be of the same quality and c,omposition as the sample submitted for

approval. I will_lhen write to you with further details'

please note that Citrox BC must not be advertised, sold or exposed for sale as an

approved disinfectant untilthis Department has advised you that it has been included in an

Ori"t amending the Diseases of Animals (Approved Disinfectants) Order 1978'

Yours sincerelY

Order

TB Orders

GeneralPurPose

Result

Passed

Passed

Dilution rate

1 part to 1.5 Parts of
water

1 part to 4 Parts of
water

,txnuffrti['
Karen Skelton
Disinfectant Approvals Team

B LzC
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Exotic Disease Prevention and Control Division
Locaton: 607,1A Page Street, London SWIP4PQ
Tel: 02r79046000 Direct: 02079046127
Fax: 020 7904 6128

E-Mail: disin{ectants@detra.g6i.gov'uk

Webgite: www.daf ra.gpv.u k

lan Stanley Ripley
Unit 1 River Court, Brighouse Business Village
Brighouse Road, Fliverside Park,
Middlesbrough
TS2 1RT

Dear lan

Our ret: TADP 46
09 June 2006

APPROvED DISINFECTANTS OHDER 2006: LABELLING OF PRODUCTS NEWLY

APPROVED FOR SALE IN ENGLAND AND SCOTLAND

As you may be aware an amendment Order will shortly be made updating the list of

disihfectanis approved by the $ecretary of State for Environment, Food and RuralAffairs

in6 nV the Scotiish Minidters for use under the Animal Health Act 1981 (as amended) and

will come into force on the 16 June. Your product Citrox BC is new to the list and I arn

writing to inform you of the labelling requirements following the amendment Orders coming

into force.

Every container containing a disinfectant which is soldoffered for sale as a disinfectant

appr6veO by Defra must hlve a label securely fixed to the container which includes the

foliowing information or be clearly and legibly marked with that inlormation:

This disinfeclant has been approved for use in England by the Secretary of State for

Environment, Food and Rural Affairs and in Scotland by the Scottish Ministers as a

disinfectant for the PurPoses of

the Foot and Mouth Disease Order 1983 and the Foot and Mouth Disease
(Scotland) Order 2006 at the dilution rate of one part of this preparation to {20) pads

of water;

the Diseases of Poultry (England) Order 2003 and the Diseases of Poultry

{Scoland) Order 2003at a dilution rate of one part of this preparation to (2.5) parts

of water;

the Tubercutosis Order (England & Wates) 1984 (as amended) and the

Tuberculosis (Scotland)'Order 20O5 at a dilution rate of one part of this preparation

to (1.5) parts of water;

General orders made under the Animal Health Act 1981 at a dilution rate of one part

of this preparation to (4) parts of water.

The cdfrisnts of this contairrer are guaranteed to be of the same quality and

compd$ffion as the sample submitted for approval testing.
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TO WHOM IT MAY GONCERN

The disinfectant, Citrox BC, manufactured by Citrox has been otficially tested on behalf of the

Secretary of $tate for the Department for Environment, Food and Rural Affairs to determine its

suitability for use in England as an approved ciisinfectant under the ,Animal Health Act 1981 .

Citrox BC passed ihe test for efficacy for purposes of:

Foot and Mouth Disease 0rders

Tuberculosis Orders

The Diseases of Poultry Order 1994

under the Animal Health Act 1981

General Orders as defined in the

Diseases of Anirnals (APProved

Disinfectant) Order 1 978

Formal approval of this disinfectant under the Animal Health Act is pending. This will be accorded

when Citrox BC is incorporated into Schedule 1 to lhe Diseases of Animals (,A'pproved

Disinfectants) Order 1 978.

. .;";,*.-" 
L'" 

,,' ,'
.-;,ri..a.- - . / /
't*,'' i,. ' '-r"'r'

',t El"',,;.X r L {i' 1

at a dilution rate of 1 Part of

disinfectant to 20 Parts of waier

at a dilution rate of 1 Partcf
disinfectani to 1.5 Parts of water

at a dilution rate 0f '1 
Part of

disinfectant to 2.5 Pafis water

at a dilution rate of 1 Part of

djsinfectant to 4 Pafts of water'

















































































































































Attachment E

GLP Microbiological Laboratory Analysis and results'

.1. ATS Labs Time Kill Test Assay for Antimicrobial agents. E Coli and Listeria

monocytogenes. GLP June I2009
2. MICROBIOTEST Labs. AOAC Use dilution test, Health care. Staphylococcus aureus,

pseudomonas aeruginosa, Salmonella enteric. EPA Guidleines 810.2100 @, (d), (e)

GLP
3. BioBest Research. Phytologica Sanitizer-Citrox on Swine lnfluenza strain H1N1. GLP

4. MICROBEST Labs. Decosan ( CitroxAV20) Norwalk virus ( Norovirus). GLP

Note 5,6 and 7 were trials done to show the enhancement of the Bioflavonoids

combined with Citric acid. Topass fhe BSEV 1276 standards which were adhered

to requiring a Log 5 reduction.

Note as stand alones they do pass the BSEN 1276 standards of a Log 5 reduction. Citric

Acid combined with the Bioflavonoids do PASS the BSEN 1276Log 5 reductions

5. Spartan Nano. Report 2OO8-A4-23 BSEN 1276 under dirty conditions. Bioflavonoid and

Fruit acid btend. Citrox BC concentrate. Pseudomonas aeruginosa, Escherichia coli,

Staphylococcus, Bacillus subtillis. Non GLP. PASS. The next two reports show Citric

acid by itself and the Bioflavonoids by themselves.

6. Spartan Nano. Report 2008-06-03. Citric Acid 2Ao/o. BSEN 1276 under dirty conditions.

pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, Bacillus subtillis.

7. Spartan Nano. Report2008-04-04. Bioflavonoids. BSEN 1276 underdirty conditions.

pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus, Bacillus subtillis.

Non GLP
Establishing different addition rates for the Bioflavonoids complex.

B. Abbot Analytical. Certificate No: 08k.004.cit. Citrus Bioflavonoids received fron Citrox.

BSEN 1276 under dirty conditions. Product test concentrations-0.5%. Log 3 reduction

against Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus,

Enterococcus. Does not pass BSEN 1276 Log 5 reduction.
g. Abbot Analytical. Certificate No: 08k.004.a cit. Citrus Bioflavonoids received fron Citrox.

BSEN 1276 under dirty conditions. Product test concentrations-10%. Log 3 reduction

against Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus,

Enterococcus hirae. Pass BSEN 1276Log 5 reduction.

l0.AbbotAnalytical. Certificate No.078.115.C|T. BSEN 12T6underdirtyconditions. Hand

Foam, Citrox. Pseudomonas aeruginosa, Escherichia coli, MRSA NCIMB 50143,

Enterococcus hirae. PASS

1.t. Abbot Anatytical. Certificate No. 07B.008.C1T. BSEN 1276 under dirty conditions.

Clinisan, Citrox. Clostridium difficile NCTC 112A9. PASS

12. AbbotAnalytical. Certificate No. 03A.102. Citrox Surface Spray. Pseudomonas

aeruginosa, Escherichia coli, Staphylococcus aureus, Enterococcus hirae PASS



13. AbbotAnalytical. Certificate No.05D,121.GWP. Citrox Surface cleaner. BSEN 1276

under dirty conditions. Pseudomonas aeruginosa, Escherichia coli, Staphylococcus

aureus, Enterococcus hirae. PASS 0.2o/o vlv

14. Abbot Analytical. Certificate No.04G.003V.ClT. Citrox BC concentrate. BSEN 1276

under dirty conditions. Acitvity against Vibro parahaemolyticus.ATTC 17802. PASS
,15. AbbotAnalytical. Certificate No. 03A.102.GWP Citrox BC. Pseudomonas aeruginosa.

PASS 3o/ovlv

16. Abbot Analytical. Certificate No. 3m.155.C1T. Citrox BC. Challenge iest against
phytophthora Spp @ 0.12o/o,0,25o/o and 0.5%. At 0.5% Citrox BC shows significant

reduction in numbers of Phytophthora Spp.

17. Abbot Analytical. Certificate No. 0.3D.314m.GWP. Citrox BC disinfectant. Activity

against Mycobacterium. BSEN 1276 under dirty conditions. 15 minutes Log 3 reduction.

30 minutes Log 5 reduction.

18. AbbotAnalytical. Certificate No. 02.b.136.GWP. Citrox BC. Challenge test against

Moulds, Penicillium digitatum. 30 minutes exposure. PASS

19. AbbotAnalytical. Certificate No. 04C.100.C1T. Citrox BC disinfectant. Activity against

Listeria on surfaces using an Electrostatic sprayer giving 20 micron droplet size. 1920

cfu per sq. 2.5olo (16.8% kill) 10% (100% kll) 25o/o ( 100% kill)

20. Abbot Analytical. Certificate No. 03D.3141.GWP. Citrox BC disinfectant. Legionella

pneumophila. BSEN 1276 under dirty conditions. PASS

2.,1. Abbot Analytical. Certificate No. 04G.0031.C|T. Citrox BC concentrate. Against

Lactobacillus acidophilus. BSEN 1276 under dirty conditions. O.2o/o product test

concentrations. PASS

22. AbbotAnalytical. Certificate No. 06E.184.C1T. Citrox BC. Against Enierococcous

Faecalis NCTC 8213. BSEN 1276 under dirty conditions. Product concentration 0.6%v/v.

PASS
23. Abbot Analytical. Certificate No. 05F.214.C|T. Citrox BC. Against Pseudomonas

aeruginosa, Escherichia coli, Staphylococcus aureus, Enterococcus hirae. Product test

concentrations. 0.2% w/w BSEN 1276 under dirty conditions. PASS

24. AbbotAnalytical. Certificate No. 04H.246C. Citrox BC against Clostridium perfringens.

BSEN 1276 under dirty conditions. Product concentrations 0.4% wlw Log 4. Satisfies

requirements.
25. Abbot Analytical. Certificate No. 04H,246cd.ClT. Citrox BC against Clostridium diccicile

using EN 13704 under dirty conditions. Product concentrations O.4o/o vlv Log 3 reduction.

26. Abbot Analytical. Certificate No. 04H.246C. Citrox BC against Campylobacter jejuni

NCTC 11322. PASS

27. AbbotAnalytical. Certificate No. 5H.099a.KAE. Citrox hand gel activity against EN 1500.

EN 1500 criteria were satisfied.
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GOOD LABORATORY PRACTICE STATEMENT

The study referenced in this report was conducted in compliance with u's' Food and Drug

Administration Good Laboratory Practice (GLP) regulations set forlh in 21 CFR Paft 58

The studies not performed by or under the direction of ATS Labs are exempt from this Good

Laboratory practice statement and include. characterization and stability of the compounds'

Submitter:
Date:

Date:

Date: b-t'c'l
Sponsor

Study Director:
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QUALITY ASSURANCE UNIT SUMMARY

Study. Time Kill Test Assay for Antimicrobial Agents

The objective of the euality Assurance Unit is to monitor the conduct and reporling of non-clinical

laboratory studies. These studies have been performed under Good Laboratory Practice regulations

(21 CFR part 58) and in accordance to standard operating procedures and standard protocols. The

buality Assurance Unit maintains copies of study protocols and standard operating procedures and

has inlpected this study on the dates listed below. Studies are inspected at time intervals to assure

the integrity of the studY.

The findings of these inspections have been reported to management and the Study Director.

euatity Assurance o16;1or ! .L,[ Du#/i. LfJUL Date G-4-tJt

Phase lnspected Date Study Director Management

Critical Phase May 21, 2009 May 21, 2009
June 9, 2009

Final Report June B, 2009 June 8, 2009
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STUDY REPORT

GEN ERAL STUDY INFORMATION

Protocol Tifle: Time Kill Test Assay for Antimicrobial Agents

Project Number: A07762

Protocot Number: AHAO1050409.TK

Sponsor: Ahava lnternational
19692 Black Fox Drive
Cottonwood, CA 96022

Test Facility: ATS Labs
1285 Corporate Center Drive, Suite I 10

Eagan, MN 55121

TEST SUBSTANCE IDENTITY

Test Substance Name: FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750

Test Substance Characterization
Test substance characterization as to content, stability, etc., (21 CFR, Part 58) is the responsibility of

the Sponsor.

STUDY DATES

Date Sample Received: MaY 14,2009
Study lnitiation Date: MaY 18, 2009

Experimental Start Date: May 21, 2009

Experimental End Date: MaY 26, 2009

Study Completion Date: June 9, 2009

OBJECTIVE

The objective of this testing was to produce data that provides basic information on rate-of-kill of

antimiciobial form ulations tested ag ainst si ngle selected m icroorganis ms.
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SUMMARY OF RESULTS

Test Substance: FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750

Dilution 1 :150 in filter sterilized deionized water

Test Organism. Escherichia coli (ATCC 11229)
Listeria monocytogenes (ATCC 191 17)

Exposure Time: 30 seconds and 60 seconds

Exposure Temperature: Ambient temperature (22"C)

Organic Soil Load. 5o/o fetal bovine serum

Efficacy Result: FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750 demonstrated a

>99 99% (>4.8 logle) reduction of Escherichia coli(ATCC 11229) following
a 30 second and a 60 second exposure time at ambient temperature (22"C).

FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750 demonstrated a

>99.999% (>5.1 logls) reduction of Listeria monocytogenes (ATCC 19117)
following a 30 second and a 60 second exposure time at ambient
temperature (22'C).

STUDY MATERIALS

Blood Agar = Tryptic Soy Agar with 5% Sheep Blood (BAP)

The microorganisms used in this study were obtained from the American Type Culture Collection,

Manassas, Virginia.

Recovery Media
Neutralizer: 1.0% Tween 80 + 3.0% Saponin + 0.1% Histadine + 0.1% Cysteine
Agar Plate Medium: Tryptic Soy Agar with 5% Sheep Blood (BAP)

Reagents
Organic Soil Load Description: 5o/o fetal bovine serum (FBS)

est ulture Media

Test Organism ATCC # Culture Medium

Escherichia coli 11229 Blood Agar

Li ste ri a m onocytog e ne s 19117 Blood Agar

l2S5CorporoteCenferDrive,Suite 110 . Eogon,MN55l2l o 877.287.8378. 651.379.5510 . Fox: 651.379.5549
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TEST METHOD

Preparation of Test Substance
A 1:150 dilution was prepared using '1.00 mL of the test substance and 149.0 mL of filter sterilized

deionized water. n g.g ml- aliquot or tne prepared test substance was transferred to a sterile vessel

for testing procedures. The prepared test substance was homogenous as determined by visual

observation and was used within three hours of preparation.

Test Organism PreParation
Using a stock cultuie of the test organism, a culture of each test organism was streaked onto a

Tryptic Soy + S% Sheep Blood Agar plate and incubated for 24-48 hours at 35-37"C. On the day of

testing, a sterile swab was used io harvest a sufficient amount of culture from each agar plate and

was added to Butterfield's Buffer to yield a culture suspension equal to a 0.5 McFarland Turbidity

Standard.

Addition of Organic Soil Load
A 0.25 mL aliquot of FBS was added lo 4.75 mL of each broth culture to yield a 5o/o fetal bovine

serum soil load.

Test Exposure
An inoculum of 0.100 mL of each organism suspension was added to 9.9 mL of the test substance

and voftex mixed. The test mixture was exposed for 30 seconds and 60 seconds at ambient

temperature (22'C).

Subculture
At each exposure time, a 0.100^mL sample was removed.from each test mixture and added to 9 9 mL

of neutralizu, ,"prur"niinq, ioo ditrtion of the neutralized inoculated test mixture. A 5.0 mL aliquot of

ir..," io. neutralized inoculated test mixture was added to a sterile 0.45 pm filter apparatus pre-wet with

10.0 mL of 0.g5% sterile saline. The sample was filter concentrated. The filter was rinsed with >50

mL of o.g5% sterile saline, aseptically removed from the apparatus, and transferred to the appropriate

agar plate. Additional 1:10 serial d'ilutions were prepared fto* the 100 neutralized inoculated test

mixture in Butterfield,s Buffer. Aliquots (1.00 mL) of the '10-1-104 dilutions of neutralized inoculated

test mixture were plated in duplicate on appropriate agar'

tncubation and Observation
The bacterial subculture plates were incubated for 48+4 hours at 35-37'C. Subcultures were

refrigerated for three days at z-g.c prior to examination. Following incubation and storage, the agar

plates were observed visually for the presence of growth. The colony forming units were enumerated

and the number of survivors at each exposure time was determined.

i285 Corporote cenier Drive, suite Ilo . Eogon, MN 55l2i ' 877.287.8378 ' 651 3/9'5510 ' Fox:651 379'5549
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STUDY CONTROLS

Test Population Control
ln a similar manner as the culture inoculum was added to the test substance, an equivalent volume

(O.1OO mL) of each inoculum was added to 9.9 mL of ButterJield's Buffer (same volume as the test

substance). This suspension was neutralized as in the test procedure. This suspension was serially

diluted and appropriate dilutions were plated using standard microbiological techniques. Following

incubation, the organism ptates were observed to enumerate the concentration of the test organism

present in the tesisubstance at the time of testing (time 0 analysis). The acceptance criterion forthis
study control is growth and the value is used for calculation purposes only.

Purity Control
A "stieak plate for isolation" was performed on each organism culture and following incubation

examined in order to confirm the presence of a pure culture. The acceptance criterion for this study

control is a pure culture demonstrating colony morphology typical of the test organism.

lnitial Suspension Population Control
Each prepared test organism suspension was serially diluted and plated using standard

microbiological techniques. Following incubation, the organism plates were observed to enumerate

the concentration of the test organism inoculated into the test substance at the time of testing. The

acceptance criterion forthis study control is growth at >1.0 x 106 CFU/mL.

Neutralizer Sterility Control
A representative sample of uninoculated neutralizer was incubated and observed. The acceptance

criterion for this study control is lack of growth.

Organic Soil Sterility Control
n i.OO mL aliquot of the serum used for the soil load was added to a tube of Fluid Thioglycollate

Medium, incubated, and observed for lack of growth. The acceptance criterion for this study control is

lack of growth.

Neutralization Control
To simulate testing conditions, g.g mL of the test substance was inoculated with 0.100 mL

Butterfield's Buffer in place of the test organism suspension (NC Suspension).

1. Filtration Neutralization:
A O.1OO mL aliquot of the NC Suspension was transferred to 9.9 mL neutralizing broth and

mixed thoroughly. The control suspension (5.0 mL) was filter concentrated and the filter

was rinsed ai in the test procedure. An aliquot (1.00 mL) of an organism suspension

containing approximately 100 CFU/mL was added to the filter apparatus and processed

through the apparatus. An aliquot (1.00 mL) of the organism suspension was added to a
second filter apparatus to be used as an inoculum population control and processed. The

filters were aseptically transferred to recovery agar plates and incubated. The acceptance

criteria for this study control requires the filtration neutralization control and corresponding
population control results to be within 1.0 Log.

Ahava lnternational

Page 9 of 23
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2. Chemical Neutralization:
A 0.100 mL aliquot of the NC Suspension was transferred to 9.9 mL neutralizing broth and

mixed thoroughly. A 1.00 mL aliquot of the neutralized sample was then removed and

discarded. To the neutralized sample, 1.00 mL of the organism suspension (containing

approximatelyl000CFU/mL) wasaddedandmixedthoroughly. Analiquot(1.00mL) ofthe
neutralized mixture was plated in duplicate and incubated. An inoculum population control

was performed by adding 1.00 mL of the same organism suspension to 9 mL of Butterfield's

Buffer and plating in duplicate and incubating. The acceptance criterion for this study

control requires the chemical neutralization control and corresponding population control

results to be within 1.0 Log.

STUDY ACCEPTANCE CRITERIA

Test Substance Performance Criteria
This study is designed to examine the rate-of-kill of a test substance after inoculation with a test

organism- Results are expressed in percent and log reduction of the test organism. Minimum

percent and log reduction values do not exist to specify a "passing" or "failing" test substance.

Control Acceptance G riteria
The study controls must perform according to the criteria detailed in the study controls description

section.

PROTOCOL CHANGES

Protocol Amendments:
No protocol amendments were required for this study.

Protocol Deviations:
No protocol deviations occurred during this study.

DATA ANALYSIS

Calculations
Test Data CFU/mL: (avq. # colonies found/plate @ dilution used) (dilution factor) (volume neutralized solution)

(volume plated)

Percent Reduction: [1-(test survivors/test population control)] x 100

Loglg Reduction: Logls (test population control)- Log.,o (test survivors)

Statistical Analysis
None used.

'1285 Corporote CenlerDrive, Suile I10 . Eogon, MN 55121 . 877.287.8378 . 651.379.5510 o Fox:651.379.5549
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STUDY RETENTION

Record Retention
All of the original raw data developed exclusively for this study shall be archived at ATS Labs, 1285

Corporate Center Drive, Suite 110, Eagan, MN 55121. The original data includes, but is not limited

to, the following:

1. Certified copy of final study repofi.
2. Original signed protocol.
3. Any protocol amendments/deviation notifications.
4. All handwritten raw data for control and test substances including, but not limited to, notebooks,

data forms and calculations.
5. All measured data used in formulating the final report.

6. Memoranda, specifications, and other study specific correspondence relating to interpretation

and evaluation of data, other than those documents contained in the final study repoft.

7. Study-specific SOP deviations made during the study.

Test Substance Retention
The test substance will be discarded following study completion per Sponsor approved protocol. lt is
the responsibility of the Sponsor to retain a sample of the test material.

REFERENCES

1. American Society for Testing and Materials (ASTM). E2315-03, Guide for Assessment of

Microbiocidal Activity Using a Time-Kill Procedure, Volume 1'1.05, Copyright 2005 ASTM

lnternational.

2. Food and Drug Administration. Tentative Final Monograph for Healthcare Antiseptic Drug

Products; Proposed rule. Code of Federal Regulations, 21 CFR parts 333 and 369. June

17, 1994.

RESULTS

For Control and Neutralization Results, see Tables 1-3.

All data measurements/controls including neutralization confirmation,
population, organic soil load sterility and neutralizer sterility controls
criteria listed in the study controls section of the protocol.

For Test Results, see Tables 4 and 5.

purity, initial suspension, test
performed within acceptance
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ANALYSIS AND CONCLUSION

Under the conditions of this study, FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750,

demonstrated a >g9.gg% (>4.g log1s) reduction of Escherichia coli survivors following a 30 second

and a 60 second exposure time when tested at ambient temperature (22"C).

Under the conditions of this study, FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750,

demonstrated a >99.999% (>5.1 lo916) reduction of Listeria monocytogenes survivors following a

30 second and a 60 second exposure time when tested at ambient temperature (22'C).

ln the opinion of the Study Director, there were no circumstances that may have adversely affected

the quality or integrity of the data.

The use of the ATS Labs name, logo or any other representation of ATS Labs without the
written approval of ATS Labs is prohibited. ln addition, ATS Labs may not be referred to
in any form of promotional materials, press releases, advertising or similar materials
(whether by print, broadcast, communication or electronic means) without the express
written permission of ATS Labs.

l2S5CorporateCenlerDrive,Suitell0 . Eagan,MN5512'l o 877.287.8378 r 651.379.5510 e Fax: 651.379.5549
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TABLE 1: CONTROL RESULTS

The following results from controls confirmed study validity:

TABLE 2: lNlTlAL SUSPENSION POPULATION CONTROL

CFU = Colony Forming Unit

Type of Control

Results

Escherichia coli
(ATCC 112291

Li steri a m o n o cyto gen es
(ATCC 1e1171

Purity Control Pure Pure

Organic Soil Load
Sterility Control

No Growth

No GrowthNeutralizer
Sterility Control

Test Organism Date Performed Result

Escherichia coli (ATCC 11229)
5-21-09

1.78 x 108 cFU/mL

Listeria monocytogenes (ATC C 191 17) 3.2x 108 cFU/mL

l2SsCorporoteCenlerDrive,Suitell0. Eogon,MN55l2l c 877.287.8378. 551.329.5510 ' Fox: 651 379'5549
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TABLE 3: NEUTRALIZATION CONTROLS

Filtration Neutralization Confirmation Control

Test
Substance

Test
Organism

Date
Pedormed

Organism
Dilution

Number of Survivors
Recovered

11.0
log''o

Pass/
Fail

with
Product

Numbers
Control

FlavoKlenz
Plus Citrox
BC-Liquid

Concentrate
# 372750

Escherichia coli
(ATCC 11229)

5-21-09

1o-7 1'7tt to
-0 03
Pass

Listeria
monocytogenes
(ATCC 19117\

1or 30 45
0.17
Pass

Chemical Neutralization Confirmation Control

Test
Substance

Test
Organism

Date
Performed

Organism
Dilution

Number of Survivors
Recovered

11.0
log,,

Pass/
Fai!

with
Product

Numbers
Control

FlavoKlenz
Plus Citrox
BC-Liquid

Concentrate
# 372750

Escherichia coli
(ATCC 1122e)

5-21-09

10-6 18,24 24,19
0.02
Pass

Listeria
monocytogenes
(ATCC 19117\

10-6 50,23 37,27
-0 06
Pass

t2SSCorporoleCenlerDrive,Suile l10 . Eogon,MN5512l . 877.287.8378. 651.379.5510 ' Fox: 651.379.5549
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TABLE 4: TEST RESULTS

Test Substance: FlavoKlenz PIus Citrox gC-Llqrid Con"entrrt" # 3

TABLE 5: CALCULATED DATA

Test Substance: FlavoKlenz Plus Citrox BC-Liquid Concentrate # 372750

* colony forming units per mL of test mixture

DILUTION

TestOrqanism: Escherichia coli (ATCC 112291

EXPOSURE TIME

30 Seconds 60 Seconds
Number of Survivors

Filtration of 5.0 mL at l00dilution 0 0

101 0,0 0,0

1o'2 0,0 0,0

103 0,0 0,0

10-4 0,0 0,0

DILUTION

Test Orqanism: Lisferia monocytogenes (ATCC 191171

EXPOSURE TIME
30 Seconds 60 Seconds

Number of Survivors

Filtration of 5.0 mL at l00dilution 0 0

101 0,0 0,0

1o'2 0,0 0,0

1o-3 0,0 0,0

'lo'4 0,0 0,0

Test Organism
Exposure

Time

Test
Population

Control

CFU/mL*
(Los.n)

Number of
Survivors
(CFU/mL)-

Log.,o
Number of
Survivors

Percent
Reduction

Log.'o
Reduction

Escherichia coli
(ATCC 11229)

30 Seconds '1 .40 x 105

(5.146)

<2 <0.3 >99.99% >4.8

60 Seconds <2 <0.3 >99.99% >4.8

Listeria
monocytogenes
(ATCC 19117)

30 Seconds 2.41 x 1Os

(5.382)

<2 <0.3 >99.999% >5.1

60 Seconds <2 <0.3 >99.999% >5.1

t2S5CorporoteCenlerDrive,Suile 110 . Eogon,MN55l2l , 877.287.8378. 651.379.5510 ' Fox: 651.379.5549
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PROTOCOL

Time Kill Test Assay For
Antimicrobial Agents

Test Organism(s);
Escherichia coli (ATCC 11229)

Listeria monocytogenes (ATCC 191 17 )

;-:TTCOPY
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PROTOCOL NUMBER

AHAo1050409.TK

PREPARED FOR

Ahava lnternatlonal
19692 Black Fox Drive

Cottonwood, CA 96022

PERFORMING LABORATORY

ATS Labs
1285 Corporate Center Drive, Suite '110

Eagan, MN 55121

PREPARED BY

Anne Stemper, B.S.
Research Scientist I

DATE

May 4, 2009

P ROPRI ETARY I N F O RMATI ON

THIS DOCUMENT IS THE PROPERW OF AND CONTAINS PROPRIETARY INFORMATION OF ATS LABS. NEITHER THIS

oodurueNr, NoR tNFoRMATtoN coNTAtNED HERETN ts ro BE REPRoDUoED oR DtscLosED To orHERs, lN wHoLE oR
lN pAnr, ucin useo FoR ANy puRposE orHER TFT,AN THE pERFoRMANoE oF THts woRK oN BEHALF oF THE sPoNSoR,
WITHOUT PRIOR WRITTEN PERMISSION OF ATS LABS.

Template:228-lK Page 1 of 8
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SPONSOR:

Time Kill Test Assay For Antimicrobial Agents

Ahava lnternational
19692 Black Fox Drive
Cottonwood, CA 96022

TEST FACILITY: ATS Labs
1285 Corporate Center Drive, Suite 1 1 0

Eagan, MN 55121

PURPOSE
The objective of this testing is to produce data that provides basic information on rate-of-kill of antimicrobial

formulations tested against single selected microorganisms.

TEST SUBSTANCE CHARACTERIZATION
Test substance characterization as to content, stability, elc. (21 CFR, Part 58) is the responsibility of the sponsor.

The test substance shall be characterized by the sponsor prior to the experimental start date of this study. Pertinent
information, which may affect the outcome of this study, shall be communicated in writing to the Study Director
upon sample submission to ATS Labs.

SCHEDULING AND DISCLAIMER OF WARRANTY
Experimental start dates are generally scheduled on a first-come/first-serve basis once ATS Labs receives the

Sponsor approved/completed protocol, signed fee schedule and corresponding test substance(s). Based on all

required materials being received at this time, the proposed experimental start date is May 8, 2009. Verbal results

may be given upon completion of the study with a written report to follow on the proposed completion date of May 26,

2009. To expedite scheduting, please be sure all required paperuork and test substance documentation is

complete/accurate upon arrival at ATS Labs.

A "case-by-case" approach is generally taken by the regulatory authorities and cannot be over-emphasized when
considering a testing regimen. While this protocol is based upon our experience in the field of germicidal testing,
and the current EPA and/or FDA guidelines, each product presents a different set of issues to the regulatory
authorities. We recommend that you consult with the appropriate agency (EPA or FDA) before finalizing your

testing regimen, as ATS Labs cannot guarantee acceptance of this protocol by the regulating authorities.

lf a test must be repeated, or a portion of it, due to failure by ATS Labs to adhere to specified procedures, it will be

repeated free of charge. lf a test must be repeated, or a portion of it, due to failure of internal controls, it will be

repeated free of charge. "Methods Development' fees shall be assessed, however, if the test substance and/or
test system require modifications due to complexity and difficulty of testing.

lf the Sponsor requests a repeat test, they will be charged for an additional test. The fepeat testing will be

The Sponsor is responsible for any rejection of the final report by the United States FDA or EPA concerning report
format, pagination, etc. To prevent rejection, Sponsor should carefully review the ATS Labs flnal report and notify
ATS Labs of any perceived deficiencies in these areas before submission of the report to the regulatory agency.

ATS Labs will make reasonable changes deemed necessary by the Sponsor, without altering the technical data.

Neither the name of ATS Labs or any of its employees are to be used in advertising or other promotion without
written consent from ATS Labs.

JUSTIFICAT|ON FOR SELECTION OF THE TEST SYSTEM
nnatyzing the efficacy of antimicrobial agents may be performed by various suspension and susceptibility
methods. This study is designed to examine the rate-of-kill of a test substance against sponsor selected pure

cultures of microorganisms. This is accomplished by exposing the target microorganism(s) to the test substance
and inspecting the solution for potential suryivors at various time periods. The experimental design in this protocol

meets these requirements.

- Proprietory lntormotion -
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TEST PRINCIPLE
A-As6sbn of bacterial cells is exposed to the test substance for specified contact times. After exposure, an

aliquot of the suspension is transferred to a neutralizer and assayed for survivors. Appropriate purity' sterility,

microorganism population and neutralization controls are performei. fne current version of Standard Operating

procedu"re CGT4{30 reflects the methods which shall be used in this study.

TEST METHOD

Blood Agar = Tryptic Soy Agar containing 5% Sterile Sheep Blood

The test organisms to be used in this study were obtained from the American Type Culture Collection (ATCC),

Manassas, VA.

Test Organism PreParation
Using a stock culture of the test organism, streak a culture of each test organism onto the culture medium listed

above. lncubate the bacterial culturJs for 2448 hours at 35-37"C (alternate or extended incubation may be required

for certain strains).

Transfer a sufficient amount of organism growth into a sterile diluent to yield a uniform suspension of approximately

i;;fi C;U 7 .I 
-rr,,loit 

bacterial st-rains sh-ould apfioximatety match a 0.'5 McFarland standard. Yeast strains should

afpioximatety match a a.o-n,lcFa1and standard. 
'Cultures 

may be further adjusted as needed

An organic soil load will be added to the test culture per sponsods request.

Preparation of Test Substance
The test substance to oeieiieo is prepared according to the directio.ns supplied bythe sponsor' A 9'9 mL aliquot

of the prepared test subitance will'be transferred to"a sterile vessel (glass tube, stomacher bag, etc') for testing

procedures.

The test substance shall be used within 3 hours of preparation if additional preparation is required by ATS Labs'

Test Exposure
A 0.1 mL aliquot of the standardized inoculum will be added to the test substance representing the start of the test

exposure. The inoculateJ-ieit substance will be immediately mixed thoroughly using a laboratory stomacher' vortex

mixer or other applicabfe ,"tnoO. The inoculated and mixLd test substaice will be held at the sponsor specified

temperature. tr tne requesieo uipo.rr" temperature lies outside of achievable ambient conditions, the test substance

may be equilibrated in a water Oaifr 1or other appropriate device) to equilibrate to the desired exposure temperature'

Subculture
At each Sponsor specified exposure s€m.p_lP time, a 0.1 mL aliquot.of the inoculated test substance will be

transferredtog.gmLot'n"uti"ii"ioiointiotloiiuiion. Foradditioiral 1:l0dilutionsinButterfield'sBufferwillbe
prepared. Using a standard microbiologicar 

"pruro'prui" 
count proceoutu,l o *i aliquots of each dilution (1 0'1 -

ior) *itl be plat6d in duplicate to the appropriate recovery media'

A 5.0 mL of the neutralized sample (1oo dilution) will be transferred to. a sterile 0.2 - 0.45 pm filter apparatus

system pre-wet with 10 ,i otii"rir" diluent. rinei concentrate the sample and rinse the filter using >50 mL sterile

diluent. Aseptically t"n1ou" in" ntt"t and place it on the surface of the recovery agar medium'

lntom.otton
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lncubation and Observation
All bacterial subculture plates are incubated lor 48+4 hours at 35-37"C (or other appropriate time/temperatures)
Subculture plates may be refrigerated at 2-B'C for <3 days prior to examination.

Following incubation, the test and controls will be visually examined for growth. Agar plates will be enumerated
and recorded. Log and percent reductions will be determined for each time point.

Representative subcultures demonstrating groMh will be appropriately examined for confirmation of the test
organism.

STUDY CONTROLS

Purity Control
A'streak plate for isolation" will be performed on the organism culture and following incubation examined in order to
confirm the presence of a pure culture. The acceptance criterion for this study control is a pure culture demonstrating
colony morphology typical of the test organism.

Organic Soil Sterility Control
lf applicable, 1.0 mL of the serum used for soil load will be added to a tube of Fluid Thioglycollate, incubated, and
observed for lack of growth. The acceptance criterion for this study control is lack of growth.

Neutralizer Sterility Control
A representative sample of neutralizer will be incubated and observed. The arceptance criterion for this study control
is lack of growth.

Test Population Control
ln a similar manner as the culture inoculum is added to the test substance, add an equivalent volume of inoculum
(0.1 mL) to 9.9 mL Butterfield's buffer (same volume as the test substance). This suspension will be neutralized
as in the test procedure. The suspension wlll be serially diluted and appropriate dilutions plated using standard
microbiological techniques. Following incubation, the organism plates will be observed to enumerate the
concentration of the test organism present in the test substance at the time of testing (time 0 analysis). The
acceptance criteria for this study control is groMh and the value is used for calculation purposes only.

lnitial Suspension Population Control
The prepared test organism suspension will be serially diluted and plated using standard microbiological
techniques. Following incubation, the organism plates will be observed to enumerate the concentration of the test
organism inoculated into the test substance at the time of testing. The acceptance criteria for this study control is
gr5rrtn ,t >1.0 X 106 CFU/mL.

Neutralization Control
To simulate testing conditions, 9.9 mL of the test substance will be inoculated with 0.1 mL Butterfield's Buffer in place
of the test organism suspension (NC Suspension). lf multiple concentrations of a test substance are evaluated in the
test procedure, only the most concentrated test substance(s) need to be evaluated in the neutralization control.

1. FiltrationNeutralization:
The NC suspension will be neutralized as in the test procedure. Filter concentrate 5.0 mL of the control
suspension and rinse filter as in the test procedure. Add 1.0 mL of an organism suspension containing
approximately 100 CFU/mL to the filter apparatus and process through the apparatus. Add 1.0 mL of the
organism suspension to a second filter apparatus to be used as an inoculum population control and
process. Aseptically transfer the filters to recovery agar plates and incubate. The acceptance criteria for
this study control requires the filtration neutralization control and coresponding population control results to
be within 1.0 Log.

- Proodetory lntormotion -
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Chemical Neutralization:
The NC suspension will be neutralized as in the test procedure. Remove and discard '1 '0 mL of the

neutralized sample. To the neutralized sample, add 1.0 mL of an organism suspension containing

ipproximatety tboo crulml and mix thoroughly. Plate in duplicate 10 mL of neutralized mixture to

appropriate recovery medium and incubate. perr6rm an inoculum population control by adding '1 0 mL of

the same organism suspension to a volume of Butterfield's Buffer equivalent to the volume of neutralized

iun..pt" and plate in duplic;G and incubate- The acceptance criteria for this study control requires the

chemical neutralization control and corresponding population control results to be within '1 '0 Log'

TEST CRITERIA

Test Substance Performance Griteria
This study is designed to examine the rate-of-kill of a test substance after inoculation with a test organism'

Results will be expresr"i-in flr""nt and log reduction of the test organism. Minimum percent and log reduction

values do not exisi to specify a "passing" or "failing" test substance'

Control AccePtance Criteria
The study controls must perform according to the criteria detailed in the study controls descriptron section'

DATA ANALYSIS

Calculations

Test Data CFU/mL: (avo. # colonies found/plate @ dilution used) (diltltiq.n factor) (volume of neutralized solution)
(volume Plated)

PercentReduction:[1-(testsurvivors/testpopulationcontrol)]x100

Logro Reduction Logls (test population control) - Log,o (test survivors)

Statistical AnalYsis None used

PROCEDURE FOR IDENTIFICATION OF THE TEST SYSTEM

ATS Labs maintains standard operating procedures (SOPs) relative to efficacy testing studies. Efficacy testing is

performed in strict aOnerence tb tfresi SOPs which have been constructed to cover all aspects of the work

including, but not limited-to, receipt, tog-in,-ani'iiacking of biololical reagents including bacterial strains for

purposes of identificatio", i"t",pl J.i uie ot crrimicat relgents. .fhese procedures are designed to document

each step of efficacy testing studies. Appropriate referenceito medium baich number, etc are documented in the

raw data collected during the course of each study'

Additionally, each efticacy test is assigned a.unique Project Number when the protocol for the study is initiated by

the Study Director. This irumber is usld for ideniiflcation of the test subculture lubes, etc. during the course of the

test. Test subculture tuoei aie afso labeled with reference to the test organism, experimental start date, and test

product. Microscopic ,nOlo, *r"ioscopic evaluations of positive subcultures are performed in order to confirm the

iJ""tit/"f tn" test organism. These measures are designed to document the identity of the test system'

METHoD FOR CONTROL OF BIAS: NA

REPORT
ffin will include, but not be limited to, identification of the sample, date received' initiation and completion

dates, identification of the bacterial strains used, O"i"ription of medii and reagents, description of the methods

employed, tabulated r"rrit*nJ 
"onclusion 

as it'retiies io the purpose of the te!t, and all other items required by

21 CFR Part 58.

lntormotlon -
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PROTOCOL CHANGES
lf it becomes necessary to make changes in the approved protocol, the revision and reasons for changes will be

documented, reported io the Sponsor and will become a part of the permanent file for that study. Similarly, the

Sponsor will be notified as soon as possible whenever an event occurs that may have an effect on the validity of

the study.

Standard operating procedures used in this study will be the correct effective revision at the time of the work. Any

minor changes to 
-SOPs 

(for this study) or methods used will be documented in the raw data and approved by the

Study Director.

PRODUCT DISPOSITION
|@theSponsortoretainsamplesofthetestsubstance.Allunusedtestsubstancewill
be discarded following study completion unless otherwise requested.

RECORD RETENTION

Study Specific Documents

All of the original raw data developed exclusively for this study shall be archived at ATS Labs. These original data

include, but are not limited to, the following:

1. All handwritten raw data for control and test substances including, but not limited to, notebooks, data

forms and calculations.
2. Any protocol amendments/deviation notlfications.
3. All measured data used in formulating the final report.
4. Memoranda, specifications, and other study specific correspondence relating to interpretation, and

evaluation of data, other than those documents contained in the final study report.
5. Original signed protocol.
6. Certified copy of final study report.
7. Study-specific SOP deviations made during the study.

Facility Specific Documents

The following records shall also be archived at ATS Labs. These documents include, but are not limited to' the

following:

1. SOPs which pertain to the study conducted.
2. Non study-specific SOP deviations made during the course of this study which may affect the results

obtained during this studY.
3. Methods which were used or referenced in the study conducted.
4. QA reports for each QA inspection with comments.
S. Facility Records: Tempeiature Logs (ambient, incubator, etc.), lnstrument Logs, Calibration and

Maintenance Records.
6. Current curriculum vitae, training records, and job descriptions for all personnel involved in the study.

REFERENGES

1. American Society for Testing and Materials (ASTM). E2315-03, Guide for Assessment of Microbiocidal Activity

Using a Time-Kili Procedure, Volume 1 1.05, Copyright 2005 ASTM lnternational.

2. Food and Drug Administration. Tentative Final Monograph for Healthcare Antiseptic Drug Products; Proposed

rule. Code of FederalRegulations,2l CFR parts 333 and 369. June 17, 1994.

' Prcorietoy lntomotion -
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Sttdy lntorrnation
fArl secfions rxl6t be cf{npltrf(ed prior to {Jd.br&ting prclocg|

spoosor (ortstn*ntl .{.11./-2:r',tr?.. 2'-',- -
Iest SubstaDce {Naflre ard Batctr Number - exacfiy as itsfioud appear orr find report}:x'-,a,;;)"*A;|-;;;;-.-,*.;;,'A;---'#-;ii=-{6 /n {'rv'c?

Exsriration o^*, +tli Aii/ i Flavo V-l'n> e L'^: ('*;I: ,YiL\'?;;"-r* \
TestSubsbanceAcdreCorrcentatior!{uponsuhnlssion toa'lsLabsl: ).5/. bt ,, l/+l ?nri(f ,-, 

t'-tn*'Jc)

Prodrrc(D€scf,lpflon: 
oa-'( I g>' C) l'ric o-))

E euatemary ammonia o Peracetic acid p {' t8'"7
EI lodofflor tr FervxHe
Osodilmhypodrlorib {oter-FfoilZtbll2p A*'yc4t

./'
NeutralizatrorvsubctrlfureBroth:^ O

Ob FATS L-abs' Drscretion. By ctreckirg, the Sporaor authorizes ATS LEb6' at

,/ their dieafedon, to perbrm neutralization confimatj'on ffieays 6t the

;ffi;'ffiJsJ::ff:"ffi*,*XW*
storruelfrtdtuons: perature us{ frt'V cNlort'h{ 8,q{€D ,-*"';r.rs 1- 

Lfrz-t"c \ /-rr=-v u(

H-"d*:other- 6 fn- ig,"r"- cla't(i'*)".'-'
tr4.tonetnor,n:UecstardardPrecautiorp -^.1+,- 1.n7. -f1^xz- $o + 3't)'

/9,[,taterialsatutvDahsheet,AttachedtureadrP(oduct 
^ .N. {_ d_t/. ll;Sl-?-/r;ttesFoirvn: --- 5 *f o'

prodtrctprepar** 
.=-=--.--- 

o ,l /, C?sJ-e;-"' a-s y14'

tr No dilution required, LJee E6 received (RTU) ,
g'*ourllorprtconcontratioreto @tesfd- / : /SD ' ULo'h'"/ r2L*

,/ F Oeionizedurater(FilterSterilized) /1"tr Tapwater(Filtersterilized) 
-_. - <_ lt .o1

tr AOAC Synthetic Hard Wbter-- PPM
tr Other

*l6ofe: An quivalutt filutkn may be m+de utlese otlre+wise tquasl,ted by tfte Sponsor.

ExpoeurePerlodr: 30&60secon* ....,,
Exposure lernperahrre

!V Arrrbient
/a mt10c
tr Otler

Omanb Sc{l Lod:- r Mrnlmum 5% organ'ro soil L.ood (Fctal Bovine scrum)
'E No Organic Soil Lo€d Required
tl Othen

TestOrganisnts:
fi Esdteridtia eli ("4.TCC Yng)
g Us,efla monocwmefies (ATCC 191171

-nroFnailcryhilomofi}n -

lZS5Coporote Csntghtve,ltite I lo . E{€tr1MNSsltt t *.D7.8ffi r dS1.379.$510 ' For 6S1.37?J5'19
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TEST SU RSTANCE SHIPMENT STATUS

t] Llg!.Qggn used in one or more previotr3 Etudies st ATS Labs
tl Has been ehipoed to ATs LabE (hn has ry! been used in a p+evious sfudy).

Dat€ shippcd to ATS Labc: Sent via ovanigltt delwery? o ves hdloI "\trt Will be ghiooed to ATS L.8b6t alll-TDate of expected receipt atATS ta*,: -{ -/b - 2aQ
trl Sender (if other than Sponsor):

COMPLIANCE

Sfudy {r3 be perfonrred under FDA Good Laboratory Pmdice regulations (2'1 CFR Part 58) and in accordance to
standard op,eratirH procedures,

EYes
B No (Non-cLP $hidy)

Approved without modiff cdion
Approved Wth modrflcatlon - Supplementsl Intormtron Fo{m A,taqhed - trl Ye6 tr No

APPROVAL SIGNATURES

SFOffSORi

NAME: Tim MrCHdav ,rLE: PzAtf-2.ryX*

6tcN ruRE: '44,ft€) t -) /l-u/u8 -- o5r, ,.T:1|'%,:?z-

PHoNE;**-jIjl#z:j*I9lL- FAX.--$s3a7a49- EMAIL".-.U$ahggl@.iol'eoqr .,-...-.

F* ooafifutliatdy Erposes, Uudy inbrmation rf/ be reieased only to the epnwrteposertdiw sbnrhg fhe
protocr,t (above) untses offier lndl/trdro/s Be sped'lTc€ ffy afiuized in wrttq to rwiw Stdy infomation .

othfr itttWxlr uuilrettzfd b rwfue intamalioa wfrffitw d{8 *tldy: El $ee Attaded

ArS LtbE.'

NAME:

SICNATURE: DATE
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STATEMENT OF NO DATA CONFIDENTIALITY

Title: AOAC Use Dilution Test - Healthcare

Performed by: MICROBIOTEST
105 CarPenter Drive
Sterling, Virginia 20164

No claim of confidentiality is made for any information contained in this study on the basis

of its falling within the scope of FIFRA S 10(dX1XA), (B) or (C)'

Company Agent
Date

MICROBIOTEST
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COMPLIANCE STATEMENT

This study meets the requirements for 40 CFR S 160 with the following exceptions:

o lnformation on the identity, strength, purity, stability, uniformity, and dose solution

analysis of the test agent resides with the sponsor of the study.

The following technical personnel participated in this study:

Travis R. Farley, Adam A. Peters, Nadia A. Hashimee

Study Director: MICROBIOTEST

Travis R. FarleY Date

Submitted by:

Name Title

Signature Date

Sponsor: Citrox Limited

Name

Signature Date

Title

MICROBIOTEST
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QUALITY ASSURANCE UNIT STATEMENT

Title of Study: AOAC Use Dilution Test - Healthcare

Nathan S. Jones, RQAP-GLP
Quality Assurance Unit

Page 4 of 9

The euality Assurance Unit of MICROBIOTEST has inspected Project Number 661-101 in

compliance with current Good Laboratory Practice regulations, (40 CFR S 160)'

The dates that inspections were made and the dates that findings were reported to

management and to the study director are listed below.

PHASE DATE OF DATE REPORTEDTO DATE REPORTED

INSPECTED INSPECTION STUDY DIRECTOR TO MANAGEMENT

protocol o8t14lo8 08/15/08 10/10/08

ln Process 09/18/08 09/18/08 pending

Finat Report 10/08/08, 10/10/08 10/10/08 pending

Date

MICROBIOTEST
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TEST SUMMARY

TITLE: AOAC Use Dilution Test - Healthcare

STUDY DESIGN: This study was performed according to the signed protocol and project

sheets issued by the Study Director.

See Project Sheets (APPendix l)

See signed protocol (APPendix ll)

TEST MATERIALS SUPPLIED BY THE SPONSOR OF THE STUDY:

1. Citrox AV25, Lot No. 807010 (>60 days old), received at

MICROBIOTEST on 09115/08, and assigned DS No. 9658.

2. Citrox AV25, Lot No. 809010 (>60 days old) , received at

MICROBIOTEST on 09/15/08, and assigned DS No. 9659.

3. Citrox AV25, Lot No. 809030 (>60 days old), received at

MICROBIOTEST on 09/15/08, and assigned DS No. 9660.

SPONSOR: Citrox Limited

Unit I River Court

Bridgehouse Road

Riverside Park

Middlesbrough TS2-1RT

England

MICROBIOTEST
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TEST CONDITIONS

Challenge microorganisms:

Staphylococcus aureus, ATCC 6538

Pseudomonas aerugi nosa, ATCC 1 5442

Salmonella enteica, ATCC 10708

Active ingredient in test Product:

Bioflavonoid

Neutralizer:

DE Neutralizing Broth (double strength)

Contact time:

10 minutes

Contact temperature:

Ambient Room TemPerature (20C)

Carriers:

Stainless steel PenicYlinders

Dilution:

Ready to Use

Media and reagents:

Nutrient Broth

AsParagine solution, 0. 1 %

Sodium hYdroxide solution, 1N

DE Neutralizing Broth (double strength)

Phosphate Buffered Saline + 1% Polysorbate 80

PhosPhate Buffered Saline

Nutrient Agar
TryPtic SoY Agar
Gram Stain Reagents

MICROBIOTEST
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STUDY DATES AND FACILITIES

The laboratory phase of this test was performed at MICROBIOTEST, 105 Carpenter Drive,

Sterting, VA 20164, from 09i18/08 to O9t21tO8. Testing initiated on 08/14108 was

invalidated due to insufficient growth in the controls. The study director signed the protocol

ogt11/0g. The study completion date is the date the study director signed the final report.

All changes or revisions of the protocol were documented, signed by the study director,

dated and maintained with the protocol.

RECORDS TO BE MAINTAINED

All testing data, protocol, protocol modifications, test material records, the final report, and

conespondence between MICROBIOTEST and the sponsorwillbe stored in the archives at

MICROBIOTEST, 105 Carpenter Drive, Sterling, VA 20164, or at a controlled facility off

site.

RESULTS

Results are presented in Tables 1 and 2. The challenge microorganisms were confirmed by

colony morphology and gram stain to be consistent with S. aureus, P. aeruginosa and S-

enteica. The sterility control exhibited no growth. The viability and neutralizer effectiveness

controls exhibited growth. An average of 70 colony-forming units (CFU) of S. aureus, 70

CFU of p. aeruginosa, and 51 CFU of S. enteica were added to the neutralizer

effectiveness controls. Bacteriostasis streaks exhibited no growth for S. aureus and S.

enterica. Due to the opacity of the neutralizer, all P. aeruginosa test and control tubes were

streaked for confirmation of growth or no growth; therefore, an evaluation of bacteriostasis

was not applicable.

Table 1

Test Results

Results Expressed as Number of Tubes Exhibiting Growth / Total Number of Tubes

Microorganism Lot No.807010 Lot No. 809010 Lot No. 809030

S. aureus 0/60 0/60 0/60

P. aeruginosa 0/60 0/60 0/60

S. enterica 0160 0/60 0i60

RESULTS (continued)
MICROBIOTEST
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Table 2

Carrier Counts

Results Expressed as Average Colony Fonning Units (CFU) per canier

Microorganism Average CFU/carrier

S. aureus 7.7 x 1Os

P. aeruginosa 7.1 x 1Oa

S. enterica 8.4 x 104

CONCLUSIONS

When tested as described, Citrox AV25 passed the AOAC Use Dilution Test - Healthcare

when S. aureus, P. aeruginosa and S. enterica were exposed to the test agentfor 10

minutes at 20C. All of the controls met the criteria established for a valid test. These

conclusions are based on observed data.

MICROBIOTEST
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Certificate of AnalYsis

The effect of Phytologica Sanitiser (Citrox) on Swine

Influenza Strain HlN1 .

Time
Control

toxTCIDro/ml
Neat

loxTclDro/ml
Log reduction

observed

5min s.00 9.s >7.5

l5rnin 4.75 a2.5 4.2s

30r:rin 4.25 9.s >_1.75

60rnin 4.75 sz.5 >2.25

No virus was detected in the Phytologica Sanitiser solution consistent rl'ith the solrttiotr

being effective at inactivatirrg swine influenza HlNl'

Results Entered uy.. Nt7::,r;....

D o.,,rrc \/prifi err -,Q'...t*Resuits Verified bf ' 
J-

r)ate....Q.k $.q.ql. P3.,....,,.

Date.,,.?}.?.d.::.ll:1...,...,.

re$sffirch

Biobest Laboratories Lttl is a GLP and tiKAS accledited labomtory.
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FINAL REPORT

CONFIRMATORY VIRUCIDAL EFFECTIVENESS TEST
Using Feline Calicivirus

(Surrogate for Nonrualk virus (Norovirus))

TEST AGENT:
Decosan (also known as Citrox AV20)

Data Requirements
EPA Guidelines 810.2100 (g)

Author
Peggy R. Cherwoo

Studv Completion Date
May 15,2006

Performinq Laboratorv
MICROBIOTEST

105 Carpenter Drive
Sterling, Virginia 20164

Laboratorv Proiect I dentification Number
557-106

Submitted to: BIOLOGICAL SOLUTIONS LLC
900 East Liberly Street

Sumter, SC 29153
(Citrox Limited exclusive agent in USA)



TEST SUMMARY

TITLE: confirmatory virucidal Effectiveness Test
Using Feline calicivirus (Surrogate for
Norwalk virus)

STUDY DESIGN: This study was performed according to the
signed protocol and project sheets issued
by the Study Director.

See Project Sheets (APPendix l)
See signed protocol (APPendix 2)

TEST MATERIALS: Decosan, Lot No. 33106D, received at
MICROBIOTEST, 041041A6 and assigned
DS No. 8194.

SPONSOR: BIOLOGICAL SOLUTIONS, LLC
900 East Liberty Street
Sumter, SC 29153



TEST CODITIONS

Challenge Virus:
Deline calicivirus, University of Ottawa (CREM)

Host:
CrFK cells, American BioResearch Laboratories

Active ingredient in test Product:
Citric acid / Bioflavonoid complex

Neutraliser used:
Fluid thioglycollate medium +20Yo Newborn calf serum
+1% Polysorbate 80

Dilution:
ReadY to use

Spray distance:
6 inches

Contact time:
1 minute

Contact temPerature:
220C

Organic load:
Viral stock contained at least 5% organic load

Media and reagents:
Newborn calf serum (NCS)

RPMI 164A containing 10% NCS
Fluid thioglycollate medium
Polysorbate 80



STUDY DATES AND FACILITIES

The laboratory phase of this test was performed at
MICROBIOTEST, 105 Carpenter Drive, Sterling, VA 20164, from
O4l26tOO to 05/02/06. The study director signed the protocol

O4t25tO6. The study completion date is the date the study director
signed the final rePort.

All changes or revisions of the protocol we documented, signed by

the study director, dated and maintained with the protocol.

RECORDS TO BE MAINTAINED

All testing data, protocol, protocol modification, test material

records, the final report, and correspondence between

MICROBIOTEST and the sponsorwill be stored in the archives at

MlcRoBloTEsT, 105, carpenter Drive, sterling, vA 20164, or at

a controlled facilitY off site.

RESULTS

Results are presented in Tables 1 - 4. A titration was performed to

determine the titer of the viral stock. The log.,o reduction (LR) of

infectious virus observed as cytopathic effects of Feline calicivirus
eas determined using the Most Probable Number (MPN) method

as described in EPA-Statistic Primer (EPA-SP). The cell viability

control demonstrated CrFK cell viability and media sterility. Virus
was not recovered in the cell viability control. The log',0 reduction

was calculated in the following manner:

Log,o reduction = lnfectious virus titer from plate recovery control -
lnfectious virus titer recovered from test.



RESULTS (Continued)

Table 1

Test Results

Table 2
Neutraliser Effectiveness and Cytotoxicity Related Controls

Lot No.33106D

Key. + = Feline calicivirus infected cells were detected, cytopathic effects observed

0 = Feline calicivirus infected cells were not detected, no cytopathic effects observed,

no cytotoxicltY observed.
C = Cytotoxicity observed

Dilution
Decosan

Lot No.33106D

Replicate 1 Replicate 2

10-' CCCC CCCC
10-" CCCC CCCC
10-* 0000 0000
10-' 0000 0000
10-" 0000 0000
10-' 0000 0000

Loo,nMPN/mL 3.37985 3.37985
Mean

(Loon"MPN/mL) 3.37985

Dilution
Neutraliser

Effectiveness Control Cytotoxicity
Control

Cytotoxicity-related
Viral lnterference

Control
10-' CCCC CCCC CCCC
10-" CCCC CCCC CCCC
10-* ++++ 0000 ++++



RESULTS (Continued)

Table 3
Control Results

Key: + = Feline calicivirus infected cells were detected, cytopathic effects observed.

0 = Feline calicivirus infected cells were not detected, no cytopathic effects observed,

no cytotoxicitY observed.
C = Cytotoxicity.

Table 4
Log,,o Reduction

Decosan
Lot No.33106D

3.99998

CONCLUSION

According to the regulatory agencies, the test agent passes the
test if there is complete inactivation of the virus at all dilutions.
When cytotoxicity is evident, at least a three-log reduction in titer
must be demonstrated beyond the cytotoxic level. When tested as
described, Decosan (also known as Citrox AV20) passed the
Virucidal Effectiveness Test when Feline calicivirus was exposed
to the test agent for 1 minute at 22oC. All of the controls met the
criteria for a valid test. These conclusions are based on observed
data.

Dilution Feline calicivirus Plate Recovery Control

Replicate 1 Replicate 2
10-' ++++ ++++

10-' ++++ ++++

10-" ++++ ++++

10-" ++++ ++++

10-b ++++ ++++

10-' ++++ ++++

LogroMPN/mL > 7.37983 > 7.37983
Mean

(loqroMPNlmL)
> 7.37983
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E5
Certificate of Analvsis

Samples: BA-01

Analysis Required: BS EN 1276 tnder dirty conditions

Samples Tested: 2310412008

Product stored at room temperature.

Active substance: Bioflavonoid and Fruit Acid blend

Experimental conditions :

Product diluent used during test - Sterile hard rvater 300 mglkg CaCOr

Product test concentrations - 0.5 Yovlv

Contacttime -5min

Test temperature '20'C + 0.5 oC

Interfering substance - 3.0 gll Bovine albumin

Neutralisingsolution -3 %Tween 80,3 % Saponiq

0.1% Histidine, 0.1o/o CYsteine

Temperature of incubation - 37 "C + 1 oC

Identification of bacterial strains used - Pseudonnnas aeruginosa ATCC 15412

Escherichia coli 11867

Staphylococcas dureas NCTC 6571

Bacillus snbtillis I 0262

Citrox project
Confidential

Report - 2008-04-23

Page I of2
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Test Results: BA-01. 0.5 yo 5 minutes

8,5
Citrox project
Confidential

Report - 2008-04-23

Validation test

Gram Negative Gram Positive

E. coli P. Aeruginosa S. Aureus B. Subtillis

Bacterial

suspension

Vc 398,413

Nv 4.06 x 103

Yc770,735

Nv 7.23 x 103

Yc382, 356

Nv 3.69 x 103

Yc 537, 546

Nv 5.42 x 103

Experimental

conditions

Yc 599,571

A 5.85 x 102

Yc 421,477

A4.49 xlO2

Yc 315,297

A 3.06 x 102

Yc 562,598

A 5.80 x 102

Neutraliser

Control

Yc 641,678

B 6.60 x i02

Yc 344,365

B 3.55 x 102

Yc 467,418

B 4.43 x 102

Yc 544" 612

B 5.78 x 102

Dilution -
Neutralisation

Control

Yc 449,504

C 417 x 102

Yc 529,546

C 5.38 x 102

Yc 524,500

C 5.12 x 102

Yc 416,378

C3.97 xlO2

Bacterial

suspension

N 1.51 x 10o N 1.69 x l0' N 1.74 x 10" N 1.58 x 10"

Test Results

Na

R

< 100

9.62 x 105

< 100

3.75 x 106

< 100

4.14 x 10s

< 100

384xi05

Vc: Viable count.

N = Number of cfu/ml of the bacterial test suspension.

Nv : Number of cfu in bacterial suspension.

R: Reduction in viability.

Na : Number of cfu/ml in the test mixture.

BA-01. 0.5 %5 minutes Conclusion:

E. Coli - Satisfactory

P. Aeruginosa.- Satisfactory

S. Aureus - Satisfactory

B. Subtillis - Satisfactory

Page2 of2
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Samples:

E6
Certificate of Analvsis

Citric Acid 20o/o

Citrox project
Confidential

Report - 2008-06-03

Anatysis Requirrcd: BS EN 1276tnder dirty conditions

Samples Tested: 8lA612008

Product stored at room temperature.

Active substance: Citric Acid.

Experimental conditions:

Product diluent used during test - sterile hard water 300 mg/kg caco:

Product test concentrations ' 0-5 Y, vlv

Contacttime -5min

Test temperature '20'C + 0'5 oC

Interfering substance - 3.0 gfi Bovine albumin

Neutralisingsolution -3%Tween80,3%Saponirq

0.1% Histidine, 0.1% CYsteine

Temperature of incubation -37 "C + 1 oC

Identification of bacterial strains used - Pseudomonas aeraginosa ATCC 15442

Escherichia coli 11867

Staphylococuts aareus NCTC 6571

Bacillus subtillis I 0262

Page 1 of2



Sp*rt:tn Har** E6
Test Results: Citric Acid 0.5 7o 5 minutes

Citrox project
Confidential

Report - 2008-06-03

Validation test

Gram Negative Gram Positive

E. coli P. Aeruginosa S. Aureus B. Subtillis

Bacterial

suspension

Yc 425,395

Nv 4.10 x 103

Vc 613.586

Nv 6.00 x 103

Yc 526,543

Nv 5.35 x 103

Vc 499, 480

Nv 4.90 x 103

Experimental

conditions

Yc 544,539

A 5.42 xlO2

Yc 462,498

A 4.80 x 102

Yc 481,444

A 4.63 x 102

Yc386,429

A 4.08 x 102

Neutraliser

Control

Vc 510,534

B 5.22xI02

Vc 355, 370

B 3.63 x 102

Vc 516. 502

B509x102

Vc 558, 543

B 5.51 r 102

Dilution -
Neutralisation

Control

Yc 402,418

C 4.11 x 102

Vc 569,582

C 5.76 x 102

Yc 565,522

C 5.44 x 102

Yc 469,507

C 4.88 x 102

Bacterial

suspension

N 1.67 x 10" N 1.53 x 10" N 1.50 x 10o N 1.78 x 10"

Test Results

Na

R

> 100

6.42 x102

> i00

2.67 xt03

> 100

3.01 x 102

> 100

2.29 xl02

Vc: Viable count.

N: Number of cfi.r/ml of the bacterial test suspension

Nv : Number of cfu in bacterial suspension.

R: Reduction in viability.

Na: Number of cfu/nrl in the test mixture.

Citric Acid 0.5 % 5 minutes Conclusion:

E. Coli - Unsatisfactory

P. Aeruginosa. - Unsatisfactory

S. Aureus - Unsatisfactory

B. Subtillis - Unsatisfactory

Page2 of2
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Samples:

E,7
Certificate of AnalYsis

Bioflavonoids

Citrox project
Confidential

Report - 2008-04-04

Analysis Required: BS EN 1276tnder dirty conditions

Samples Tested: 0410412008

Product stored at room temperature.

Active substance: Bioflavonoids

Experimental conditions :

Product diluent used during test - Sterile hard water 300 mg/kg caco:

Product test concentrations '0-5 Yovlv

Contacttime -5mln

Test temperature - 20 oC + 0.5 oC

Interfering substance - 3.0 g/l Bovine albumin

Neutralising solution - 3 %o Trveen 80,3 % Saponin-

0.1% Histidine, 0.1o/o CYsteine

Temperature of incubation -37'C + 1 oC

Identification of bacterial strains used - Pseudomonas aeruginosa ATCC 15112

Escherichia coli 11867

SnPhYlococcus aureus NCTC 6571

. Bacillus subtillis 10262

Page 1 of2
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Test Results: GRO#04 0.5 % 5 minutes

E,7
---1

Citrox project
Confidential

Report - 2008-04-04

Vc: Viable count.

N: Number of cfi.r/ml of the bacterial test suspension.

Nv : Number of cfu in bacterial suspension.

R: Reduction in viability.

Na : Number of cfu/ml in the test mixture.

Bioflavonoids. 0.5 % 5 minutes Conclusion:

E. Coli - Unsatisfactory

P. Aeruginosa.- Unsatisfactory

S. Aureus - Unsatisfactory

B. Subtillis - Unsatisfactory

Validation test

GramNegative Gram Positive

E. coli P. Aeruginosa S. Attretts B. Subtillis

Bacterial

suspension

Yc 49T,534

Nv 5.13 x 103

Yc652,603

Nv 6.28 x 103

Yc 423,4A5

Nv 4.14 x 103

Vc 512, 560

Nv 5.36 x 103

Experimental

conditions

Yc 522,568

A 5.45 x 102

Yc 520,567

A 5.44 x 102

Yc 562,537

A 5.50 x 102

Yc399,446

A4.23 xl02

Neutraliser

Control

Vc 489,430

B 4.60 x 102

Vc 516, 534

8525xi02

Vc 580, 612

B 5.96 x 102

Yc 552,577

B 5.65 x 102

Dilution -
Neutralisation

Control

Yc 412,466

C 4.39 x 102

Yc 424,445

C 4.35 x 102

Yc 375,362

C 3.69 x 102

Vc 526, 501

C 5.14 x 102

Bacterial

suspension

N 1.66 x 10" N 1.54 x 10" N 1.80 x 10" N 1.52 x 10

Test Results

Na

R

> 100

7.11 x 103

> 100

1.94 x 104

> 100

205x102

> 100

6.53 x 103

Page2 of 2
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m Abttort Anctlt;ticat m
Consulting Scientists to the Dsinfectant Industry

Certificate of AnaTysis

One sample of Citrus Bioflavonoids recei-ved from
Ci-trox l,td, Unit 9 Rj-ver Cou.rt, Brighouse Busj-ness
Village, Brighouse Road, Riverside Park,
Middlesborough. Ts2 1RT 1st July 2008-
08K. 004 . crr
1of2
Bk / oo4
BS EN l-275 under dirtY conditions
3rd July 2008

Product stored at room temperature
Actiwe substance: Not declared
Batch Number '. caa / 01 / LO

Eperimental conditions :

Product test concentrations

Contact time

Test Temperature

Interf erring substance

Neutralising solution

Temperature of incubation

Identification of bacteriaf strains used

D C Watson

l) r.' \l'alsrxt IlSr. tl Bi,rl. lrMli{il. \IIFS i'. .\('IIilii)
Fl)llox!15.:'lerr lj+tn- \\'inal. (lllar? rifl.\. 'I'ri:(i77irl 8?1?7'i ijas: 01:il5:0 ti5'li)

em:ii : (ic\lrrs*trlit'abtroltrnalllicrl.Jsl.'usincl..io uli

0. 1t Histidine, 0. 1% CYsteine

37oc + 1oc

- Pseudomonasaeruginosa ATCC 75442
Escherichia coli NCTC 1 041 8

Staphylococcus aureus NCTC 1 0788

Enterococcus hirae ATCC 8043

7th July 2008

SanpJ-es:

Cert1ficate No:
Pagie:
SangrJ.e Ref:
Arra1ysis Reguired:
Sanples llested:

- 0.5t

- 5 mi-n

- 2ooc + o. 5oc

- 3.og/L Bovine albumin

- 3t Tween 80, 3t Saponin,



Consulting Scientists to the Dsinfectant industry

7th July 2008

Certificate No 0Bk.004 -CIT

Page 2 ofZ

E
#

Test Results

Vc = Viable Count.
N = Number of cfulml of the bacterial- test
Nv = Number of cfu in bacterial suspension'
R = Reduction in viabrlitY-
Na = Number of cfulmI in the test mixture

Conclusion: According to 8N1276 this batch
used at 0.5t dilution :.".: i -.I - , .'.'::(i':ir :'iri'-r-

in 5 mi-nutes at 200C under dirty conditlons
reference organi-sms detailed.

suspensl-on.

of citrus Bi-oflawonoids when
::, i,'1...i i a r'l \i l: a, il r. l': -, ., l.- ,.r ., -1. :, :.:.-- : '.r.:. i tr

(3.Os/L bovine albumin) for the

rtcrly/-i#d;r1

Va.Lid,atiol te:.t Pseuciomonas
aer:uqinosa

f,l.:arherrcfrLa co Ll St aphylococcrrs
all.t:eus

Enlerococcus
hirae

Bacterial
suspension

Vc L36, L47
Nw 1.41 x 10"

Vc 272, 1Bl
Nv 1.98 x 10-

Vc !36, 147
Nv 1.41 x 10'

Vc 2L2, 181
Nv 1.98 x 10'

Expel:imerlta.l
condil-.ions

Vc 151, L4?
A 7.46 x 70-

Vc 2LO, 23?
A 2.27 x 10"

Vc 151, 74?
A t.46 x 70"

Vc 2LO, 23?
A 2.21- x LO'

l.]€rlt- rali-ser
conLrol

Vc L60, 749
B 1.53 x 10-

Vc 2OB, LB2
B 1.95 x l-0'

Vc 760, 74p
B 1.53 x 10'

Vc 2OB, t8?
B 1.95 x 10'

Dil-uf- i on-
neui, rali:-at ion
cont roI

Vc 155, 139
C 1.45 x 10'

Vc 230, 219
C 2.23 x 70-

Vc 15 5, 13"6
C 1.45 x 10'

Vc 230, 2Lp
C 2.23 x 10'

Bacterial Te:rt
Suspensi ot't

L0-' 392 256
1O-5 45 6L
N 4-27 xLOi

10-'' 138 , 164
10 --r 13 10
N 1.33 x 103

LO' 392 256
10-o 45 6t
N 4.21 xL01

1o-' 138 , L64
10-? 13 l-0
N 1.33 x 108

Test, results
Neat Vc

l.Ja

R

1 020
1 02000
6.08 x 102

2'7 40
21 4000
4.85 x l-02

4050
405000
1.05 x 1-03

L260
L26000
1.06 x 103

D C Watson

i-1 r ' it ;iirr;;r li:i,.'. i
!\i i i:\rr:: !:5. l.ur, ]rriii - \\ irnl

,.:r,i.!il (l;iiJtst,ir ;i ;

' ili,,l iliiii,ri. liii :l I . \{'ilii it }

' ii.)-) f,i j.\-. i'.ri: 1j;I.7(,j tjl-l;':i I3ri: (iijI 5.() ()l;!l
rl,'lrrllliilili i jrrl jlIl:rlll."'. :r, rii'



MA
7th JuIy 2008

SanpJ.es:

Certifacate No:
Page:
Sanp1e Ref :

Product stored at room temperature.
Actiwe substance: Not declared
Batch Number z CI\ I O'7 /10
Eperlmental conditions :

Product test concentrati-ons

Contact time

Test Temperature

rnterf erring substance

Neutralising solutlon

Temperature of incubation

Identification of bacterial

D C Watson

CertLfieate of Analysis
One sample of Citrus Bioflavonoi-ds received from
Citrox ltd, Unlt 9 Rlver Court, Brighouse Business
V11lage, Brighouse Road, Riverside Park,
Middlesborough. TS2 l-RT J-st July 2008.
08K.004a.CIT
lof2
Bj / 00e

Arralysis Reguired: BS EN 1276 under dirty conditions
Sanrgrles lEested: 3rd July 2008

Es

blsott Ana[vticttl
Consulting Scientists to the Dsinfectant Industry

- 10%

- 5min

- 2ooc + o. 5oc

- 3. 09,/1 novine albumin

- 3t Tween 80, 3% SaPonin,
0. 1? Histidine, 0 . 1% CYsteine

- 37oc + 1oc

strains used - Pseudomonasaeruginosa ATCC15442
Escherichia coli NCTC 1 041 8

Staphylococcus aureus NCTC 10788

Enterococcus hirae ATCC 8043

lJ (.' i.! alqirr RSc. tl ilioi. lrIIBir>i. \llirS i. .\('IlillL)
P()lloxl)5.)loxlr*rr1'.\\'inal (ltlii2eill.\.'l';1: (il7ir78?1?7-i Ii:rs: ()'i515.1{id5'lt)

gleil: rlctirls,urii rbboltlrnalr iicll.Jsbu,'iritt..lc.ttk
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Ccxrsulting Scientists to the Disinfectant Industry

7th July 2008

Certificate No 0BK.004a.CIT
Page 2 ot 2

Test Results

Vc : Viable Count.
N : Number of cfu/m1 of the bacterial test suspension'
Nv = Number of cfu in bacterial suspension.
R = Reduction in viabilitY.
Na = Number of cfulm1 in the test mixture

Concfusi-on: According to 8N1276 this batch of Citrus Bioflavonoids when

used at 10% dilutfon ilail;r.:lii:::a:;r :: rli:,.:;;-.,r-'-'l:''.' i:,,:ii'i'l:r'':-: l'.iir': att '' i';l'1 j-n 5

minutes at 2OOC under dj-rty conditions (3.0gl1 bovine albumin) for the
reference orqianisms detailed.

D C Watson

jj ! . ti;li:i,),r lilr-'. r- l;i,rl. l\ilili i "frii'; i. .\('lill:()
!]i ) iii'\: tl:\. )iu\ i;-rfi . \\'ir:rl. r'l irll,, i.\ t ;i: 1)7'irri Sll l.,I5

(:ii.ri: (l;it.ri:!()iiit:tl'i-'t':iri::,ililr.:li.i.ilii'lrrt"ai].il\

Val icLation test Pseudotn,rnas
aeruoinc,sa

Escher-ichia coli St aphyiccoccr-ts
aureus

Enterococcus
hirae

Bacter:r aI
suspension

Vc 534, 579
Nv 5.52 x 10-

Vc 354, 419
Nv 3.86 x 10-'

Vc 217, 32?
Nv 2.99 x L0''

Vc 5'74, 49?
Nv 5.33 x 10'

E,'lpe.r:iment aI
corrdit iot-ts

Vc 555, 521
A 5.34 x 10'

Vc 312, 349
A 3.60 x 10-

Vc 366, 409
A 3.87 x 10-

Vc 514, 549
A 5.27 x 70'

l.lerrtrali ser
,lontICl

Vc 568, 539
B 5.49 x L0'

Vc 394, 349
B 3.70 x 10-

Vc 3BB, 45!
B 4-2L x 1-O'

Vc 522 , 4'7 p
B 4.99 x 10'

Dilut ion-
neutrali sat ion
conlrol

10-'' 7 60 620
LO-1 84 68
N 7.25 x 1-Ot

10-" 314 422
1o-7 4L 3 6

N 3.76 x 104

10-' 600 528
1o-7 43 48
N 5.09 x 1Oa

10-' 418 412
10-7 54 6L

- ^HN 5.lU x l-U-

Bacterial Test
Susner-rs i or-r

Test re:rults 0
<100
>-l -25 x 106

0
<10 0
>3-76 x 105

0
<10 0
>5.09 x 10"

0
<100
>5.10 x 106



Samples:

TS2 1RT 26th February 2007

Certificate Number: 078.115.CIT
Analysis Required: BSEN 12054
samples teited: 28th February 2007

Prduct stored at room temperature in the dark'
Active substance: Not declared.

Experimental conditions:

E1o
M icrobiologica I Activity
Independent Laboratory Verification

l.%l ,,

Product test concenkations
Contact time
Test Temperature
interfering substance
Neutralising solution

Temperature of incubation

Identification of bacterial strains used

Test Results

vc = viable count
N = Number of cfu/ml of the bacterial test suspension

Nv = Number of cfu in bacterial suspension
R = Reduction in viability
Na = Number of cfu/ml in the test mixture

sd.ilrsis lo fte Diilidu!

One sample of Hand Foam received from Citrox Limited, Unit

1 River Coutt, Brighouse Road, Riverside Par( Middlesbrough

Conclusion:

According to EN12054 this batch
of Hand Foam when used neat
as received possesses

satisfactory bactericidal activity
in 1 minute at 20oC

lndependent

Laboratory

Verification

by Abbott Analytical

rni;nox

Neat as received
1 min
2ooc + o.5oc
3.09/l Bovine albumin
3olo Tween 80, 3% SaPonin,

0.1% Histidine, 0.to/o CYsteine

3ooc + 1oc

Pseudomonas aeruginosa ATCC 15442
Escherichia coli NCTC 10418

MRSA NCIMB 50143
Enterococcus hirae ATCC 8043

4

. . t.l:'f
-*.. ?: -

ufr

Validation test Pseudomonas
aerr roinosa

Escherichia coli MRSA NCIMB
50143

Enterococcus
hirae

Bacterial
susoension

Yc 536, 447
Nv 4.91 x 1d

Yc372,338
Nv 3.55 x 103

Vc392,438
Nv 4.15 x 103

Yc 432, 455
Nv 4,43 x 103

Experimental
conditions

Yc 416, 442
A 4,29 x 102

Vc 300, 354
A3,27 x lOz

Yc372,414
A 3.93 x 102

Yc 440, 394
A 4.17 x LAz

Neuffaliser
control

Vc 488, 496
B 4.92xLG

Yc344,282
B 3.13 x 102

Vc 358, 446
B 4.02 x 102

Yc 456, 424
B 4.40 x 102

Dilution-
neufralisation
confol

Vc 520, 486
C 5.03 x 102

Vc290,336
C 3.13 x 102

Vc375,436
C 4.05 x 102

Yc422,356
C 3.89 x 102

Bacterial
Test
Susnension

lob 944, 638
7O'7 43,59
N 6.50 x 1d

10-b 330, 312
to'7 20,28
N 2.80 x 1d

10 b 334, 416
lo'7 48,52
N 4.37 x 108

l0o 448,512
lo-7 64,47
N 5.17 x 108

Test results
Neat Vc

Na
R

0
< 100
>6.50 x 106

0
<100
>2.80 x 106

0
< 100
>4.37 x 108

0
< 100
>5.17 x 106



H, 11

M icrobiolog ica I Activity
Independent Laboratory Verification

samples: one sample of clinisan received from ciffox Ltd, unit 1

River Court, Brighouse Road, Riverside Par(
Middlesbrough TS2 1RT 5th February 2007

Certificate Number: 07B.008.CIT
Analysis Required: BS EN 13704 using Clostridium difficile

Samiles tested: 15th February 2007

Product stored at room temperature in the dark.

Active substance: Not declared.

Experimental conditions:

Prod uct test concentrations
Contact time
Test Temperature
Neufalising solution

Temperature of incubation

Identification of bacterial sfrains used

Test Results

Neat as recieved
15 min
2ooc + o.5oc
3olo Tween 80, 3olo SaPonin,

0.1% Histidine, 0.lo/o CYsteine

3ooc + 1oc

Clostridium difficile NCTC 11209

Conclusion:

According to EN13704 this

sample of Clinisan when used

neat as received Possesses

satisfactrory bactericidal activity

in 15 minutes at 20oC for the

reference organism detailed,.

Independent

Laboratory

Verification

by Abbott Analytical

W,r-
{ff

.{:

**'1fi'.,.4.,5ff'r'm
ry**.

vc = viable count
N = Number of cfu/ml of the bacterial test suspension

Nv = Number of cfu in bacterial suspension

R = Reduction in viability
Na = Number of cfu/ml in the test mixture

Validation test Clostridium difficile

Bacterial
Srrsnension

Yc494,526
Nv 5.10 x Id

Experimental
Conditions

Yc500,467
A 4.83 x 102

Neutraliser
Control

512, 480
B 4.96 x 1d

Dilution neutralization
Control

Yc 454, 486
C 4,70 x 102

Bacterial
TeSt
Srrsnension

10 6 490, 556
7O-7 48,52
N 5.11 x 108

Test results
15 min Vc

Na

R

52
s200
1.0 x 10s

r;1;nox



EL2
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples: One sample of Cikox Surface Spray received from Citrox
Limited

Certificate Number: 03A.102
Analysis Required: BS EN 1276 under difi conditions
Samples Tested: 13th :uly 2003

Product stored at 5oC in flre dark.
Active substance: Not declared,

Experimental conditions:

Product diluent used during test

Prod uct test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

Identification of bacterial strains used

Test Results

Sterile hard water 300m9/kg
CaCO3
Neat
5 min
20oC + 0.50c
3.09/l Bovine albumin
3% Tween 80, 3olo Saponin,
0.1% Histidine, 0.1o/o Cysteine
30oc + 1oc

Pseudomonas aeruginosa ATCC 15442
Escherichia coli NCTC 10418
Staphylococcus aureus ACTA 6571
Enterococcus hirae ATCC 8043

J "t': , -/.'!:,! 
L

a6ddrg sdeniiJs to ti. Diil.dinl h(b$)

Conclusion:

According to 8N1276 this batch

of Citrox Suface Spray when

tested neat possesses

satisfactory bactericidal activity

in 2 minutes at 20oC under difi
conditions (3.0g/l bovine

albumin) for the organisms

listed.

Independent

Laboratory

Verification

by Abbott Analytical

?f
?-,

{ j t,H0x

vc = viable count
N = Number of cfu/ml of the bacterial test suspension
Nv = Number of cfu in bacterial suspension
R = Reduction in viability
Na = Number of cfu/ml in the test mixture

Validation
test

Pseudomonas
aeruoinosa

Escherichia coli Staphylococcus
aureus

Enterococcus
hirae

Bacterial
srrsnension

Vc 184, 166
Nv 1.75 x 1d

Vc 154, 138
Nv 1.46 x 1d

Yc 136, 147
Nv 1.41 x 103

Vc 212, 185
Nv 1.98 x 1d

Experimental
Conditions

Vc 210, 180
A 1.95 x 102

Vc 166, 192
A 1.79 x 102

Yc t5l, t42
A 1.46 x 102

Yc210,232
A2.21xtOz

Neutraliser
control

Vc 188, 196
B 1.92x 702

Yc 758, 142
B 1.50 x 1d

Yc 160, 746
B 1.53 x 102

Vc 208, 182
B 1.95 x 102

Dilution-
neutralisation
Control

Yc220,186
C 2.03 x 102

Vc 182, 164
C 1.73 x 102

Vc 155, 136
C 1.45 x 102

Yc230,216
C 2.23 x 102

Bacterial
Test
Susoension

10-6 83,
10-7 8, 8
N 8.45 x

94

108

t0-7 78,92
L0-7 6,8
N 7.75 x 108

10-7 52,66
l0-7 6,6
N 5.95 x 10e

10-7 34, t8
L0-7 4,5
N 3.55 x 108

Test result
1:50Vc

Na

R

102
10200
1.25 x 10s

58
s800
1.34 x 10s

47
4700
1.26 x 10s

29
2900
1.22 x 70s



E13
M icrobiologica I Activity
Independent Laboratory Verification

Samples: One sample of Citrox Surface Cleaner received from Citrox

Limited 1lth APril2005
Certificate Number: 05D.121.GWP
Analysis Required: BS EN 1276 under dirty conditions

Samples Tested: 13th APril 2005

Product stored at 5oC in Ure dark.
Active substance: Not declared.
Batch Number: 7A

Experimental conditions:

Sterile hard water 300m9/kg
CaCO3
2o/o vlv
5 min
2ooc + o,soc
3.09/l Bovine albumin
37o Tween 80, 3o/o SaPonin,

0.1olo Histidine, O.lo/o Cysteine
3ooc + loc

Pseudomonas aeruginosa F-ICC t5442
Escherichia coli NCTC 10418
Staphylococcus aureus NCTC 6571
Enterococcus hirae ATCC 8043

Test Results

vc = viable count
N = Number of cfu/ml of the bacterial test suspension

Nv = Number of cfu in bacterial suspension
R = Reduction in viability
Na = Number of cfu/ml in the test mixture

l.%-l ,,
sd.nlistr lo lhe Diiledel

Product diluent used during test

Prod uct test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

Identification of bacterial strains used

Conclusion:

According to EN1276 this batch

of Citrox Surface Cleaner when

diluted at 1:50 (v/v) in hard

water possesses satisfactory

bactericidal activity in 5 minutes

at 20oC under difi conditions

(3,09/1 bovine albumin) for

reference organisms indicated.

Laboratory

Verification

by Abbott AnalYtical

r;i;Hox

Validation
test

Pseudomonas
aeruoinosa

Escherichia
coli

Staphylococcus
aureus

Enterococcus
Hirae

Bacterial
Susoension

Vc 184, 166
Nv 1,75 x 103

Vc 154, 138
Nv 1.46 x 1d

Vc t36, 747
Nv 1.41 x 103

Yc212,185
Nv 1.98 x 1d

Experimental
Conditions

Vc 210, 180
A 1.95 x 102

Yc766, L92
A 1.79 x 102

Yc L51, 142
A 1.46 x 102

Vc210,232
A2.27x7G

Neutraliser
Control

Vc 188, 196
B 1.92x IG

Vc 158, 142
B 1.50 x 1d

Vc 160, 146
B 1.53 x 102

Vc 208, 182
B 1.95 x 102

Dilution
neutralization
Control

Yc220, t86
C 2.03 x 102

Vc 182, 164
B 1.73 x 102

Vc 155, 136
C 1.45 x 102

Yc230,216
C ?.23 x tG

Bacterial
Test
Srrsnension

10 0 856, 820
107 87, 86
N 8.52 x 108

100 344,306
to'7 34,36
N 3,37 x 108

10 0 416, 388
1O-7 44,42
N 4.16 x 108

t}o 472,434
1o-7 49, 50
N 4.71x 1d

Test results
1:50 Vc

Na

R

34
3400
2.50 x 10s

0
<100
>3.37 x 106

2

300
1.38 x 106

14
1400
3.36 x 106



EL4
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples: One sample of Citrox BC received from Citrox Limited

1" July 2oo4
Cer6ficate Number: 04G.003V.CIT
Analysis Required: Activity against Vibro parahaemolyticus using modified

EN 1276 under dirtY conditions.

Samples Tested: lh a ath July 2004

Product stored at 5oC in fre dart.
Active substance: Not declared.

Experimental conditions:

Product diluent used during test
Product test concentrations
Contact time
Test Temperature
Interfering substance
Neutalising solution

Temperature of incubation

Artificial Hard Water 300m9 CaCO3

0.2o/o vlv
5 min
20oc + 1oc

3.0gll Bovine albumin
3olo Tween 80, 3o/o Saponin,
0.1% Histidine, 0.lo/o Cysteine
37oc + 1oc

Conclusion:

According to EN1276 Citrox BC

when diluted 1 : 500 in sterile

hard water possesses

bactericidal activity in 5 minutes

at 20oC under difi conditions for

the reference strains detailed.

Independent

Laboratory

Verification

by Abbott Analytical

Identification of bacterial strains used Vibro parahaemolyticus ATTC 17802

Test Results

Validation
Test

Vibro
ParahaemdWicus

Bacterial
Srrsnension

224, 258
2.41x 103

Vc
Nv

Experimental
Conditions

188, 162
1.75 x 102

Vc
A

Neutraliser
Control

199 2L4
2.02x 7G

Vc
B

Dilution neutralization
Control

777, 205
1.91 x 102

Vc
C

Bacterial
Test
Srrsnension

10-o 154 138
to7 12 15

N 1.40 x 108

Test resulb at concentrations
1 :500 Vc

Na
R

4
400
3.50 x 10s

VC = Viable Count
Nv = Number of cfu/ml in bacterial suspension
A,B & C = Mean actual count cfu in suspension
N = Number of cfu in bacterial test suspension
Na = Number of cfu in test mi*ure
R = Reduction on viability

W'A
F#'

x*,i}4l

ffi

r;I;nox



EI5
M icrobiolog ica I Activity t&] .,

Independent Laboratory Verification

Samples:

Certificate Number:
Analysis Required:
Samples Tested:

Product stored at 5oC in the dark.
Active substance: Not declared.
Batch number: BC Aus i 14W

Experimental conditions:

Product diluent used during test
Product test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

One sample of Citrox BC received from Citrox Limited
13th January 2003
O3A.102,GWP
BSEN 1276 under difi conditions
17th January 2003

;-* 
";" 

;: ;*;;-: ;;,-EE

Conclusion:

According to EN 1276 this batch

of Citrox BC when diluted at 1 :

33 (v/v) in hard water Possesses

satisfactory bactericidal activity

in 5 minutes at 20oC under difi
conditions (3.09/l bovine

albumin) for Pseudomonas.

'.{
- :a.r i-if

-4'* : ti I
l,x#"
ffih*

Independent

Laboratory

Verification

by Abbott Analytical

Sterile Hard Water 300m9/kg CaCO:
3o/o vlv
5 min
2ooc + o.5oc
3.09/l Bovine albumin
3olo Tween 8Q 3olo Saponin,
0,1olo Histidine, 0.7o/o Cysteine
3ooc + 1oc

Identification of bacterial strains used Pseudomonas aeruginosa ATCC 15442

Test Results

Validation Test Pseudomonas
aenroinosa

Bacterial
Susoension

Vc 184, 166
Nv 1.75 x 103

Experimental
Conditions

Vc 210, 180
A 1,95 x 102

Neukaliser Control Vc 188, 196
B 192x L02

Dilution
neutralization
Control

Yc220,186
C 2.03 x 102

Bacterial Test
Suspension

l(U^o 54,76
1o-7 5, 5
N 5.57 x 108

Test results at concentrations
l:33 Vc

Na
R

37
3700
1.55 x 10s

VC = Viable Count
Nv = Number of cfu/ml in bacterial suspension
A,B & C = Mean actual count cfu in suspension
N = Number of cfu in bacterial test suspension
Na = Number of cfu in test mixture
R = Reduction on viability

Ui;nox



EL6
M icrobiolog ica I Activity
I ndependent Laboratory Verification

One sample of Citrox BC received from Citrox Limited

loth December 2003

Certificate Number: 3m.155.CIT
Analysis Required: challenge test against Phytophthora spp as indicated

using adaptation of EN 1550

Samples Tested: 15th January 2004

Samples:

Product stored at 5oC in Ure dark.
Active substance: Not declared.

Experimental conditions:

Product diluent used during test

Product test concentrations
Contact time
Test Temperature
Interfering substance
Neufalising solution

Temperature of incubation

Identification of bacterial strains used

Test Results

0.12o/o

3.72x lA3

Sterile hard water 300m9/kg
CaCOs
0.12o/o, 0.25o/o & 0.5olo v/v
30 min
2ooc + o.5oc
5o/o wlv yeast susPensbn
3olo Tween 80, 3olo SaPnin,
0.1% Histidine, 0.1o/o Cysteine
3ooc + 1oc

Phytophthora ramorum

sample challenged with spore suspension of the mold under test. After 30

minutes exposure the following reduction in numbers was obserued:

0.25o/o 0.5%

8.46 x 103 2.76 x loa

At 0.5olo v/v Citox BC shows significant reduction in numbers of Phytophthora

under the test conditions described.

@1.4,,,,,,,, 1,.,,,,,",,, lEl
Cddttr* Sd.di$ to &.Dinfdill hilfY

Labomtory

Verification

by Abbott Analytical

*3*;nox



E, 17
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples:

CerUficate Number:
Analysis Required:

Samples Tested:

!

One sample of Citrox BC disinfectant received from
Citrox Limited 23'o April 2003
0.3D.314m.GWP.
Activity against Mycobacterium fortuitum at0.60/o vlv
under simulated EN 1276 test conditions
16th May 2oo3

Test Results

Mycobacterium fortuitum is considered a suitable organism disinfectant
materials for tuberculocidal activity. It forms the organism of choice for testing

for tuberculocidal activity of a product for registration under MAFF Bovine TB

Orders (BS 6734)

Mycobacterium forh"ritum NCTC 8573

Reduction in numbers after 15 minutes 9.15 x 103

Reduction in numbers after 30 minutes 7.25 x 10s

lEl 1,,r,,,, I u.,,,r,,.u, l$l
Codtus Sded* b hc Difdmt hdfY

Independent

Laboratory

Verification

by Abbott Analytical

ryi-E;ftox



E18
M icrobiolog ica I Activity
I ndependent La boratory Verification

Product diluent used during test

Product test concentrations
Contact time
Test Temperature
Interfering substance
Neutalising solution

Temperature of incubation

Identification of mould strains used

Samples: One sample of Citrox BC received from Citrox Limited

13th February 2002
Certificate Number: 02b.136.GWP. Interim report
Analysis Required: challenge tested against Moulds as indicated using

adaptation of EN 1650

Samples Tested: 13th February 2002

Product stored at SoC in fte dak.
Active substance: Not declared.

Experimental conditions:

Sterile hard water 300m9/kg
CaCO:
7.5o/o wlw
30 min
2ooc + o.5oc
5o/o w/v yeast susPension

3olo Tween 80, 3% SaPonin,

0.1% Histidine, 0.1olo CYsteine

3ooc + 1oc

penicillium digitatum

Test Results

Sample challenged with spore suspension of the mould under test. After 30

minutes exposure the following reduction in numbers was obserued.

Penicillium digitatum 2.16 x 106

[Sl 1,,,,,r, 1,,,,,,,,,.,,, El
Cdsd&g Sd.dS b S. Didldet hdsty

W

i

Laboratory

Verification

by Abbott Analytical

ffi€;nox,-



EL9
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples: One sample of Citrox BC disinfectant received from
Citrox Limited 5th March 2004

Certifi cate Number: 04C. 100.CIT
Analysis Required: Activity against Listeria on surfaces using an

Electrostatic sprayer giving 20 micron droplet size.

Samples Tested: 5th March 2004

An overnight broth culture of Listeria monocytogeneswas sprayed on to a food

grade plaitic clad wall using an atomizer and allowed to dry for approximately 2

hours. The wall was then divided in squares for approximately 500mm x
500mm with masking tape. A swab was taken from one of the squares before

any treaEnen! placed in 10ml of recovery medium shaken vigorously to

disperse the organisms and plated on to Listeria selective agar to establish the

base level of contamination. Subsequent squares were treated wilh 2.5o/ovlv,

LAo/ov/v and Z|o/ovlv respectively of Citrox BC in sterile tap water by spraying

from the electrostatic sprayer for a measured time of 2 minutes. After each

square had been treated it was allowed to be in contact with the contaminated

area for 5 minutes before the area was swabbed with a fresh sterile swab v'rhich

was then placed in 10ml of a sterile neutralizing solution before examining for

surviving organisms as with the control. Only after the swabbing was done was

then next square sprayed. The results obtained for survival of Listeria after
treatrnent are recorded below.

Test Results

Control 2.5o/o !0o/o 25o/o

1920 cfu per sq. 465 ila:,ij':r,: i':ili) 0 iiiJ{ri,'r, Kiri) 0 I iiiiii'l' L:lil'

WK
{&

:i; -h.f{'

ffi
Independent

Laboratory

Verification

by Abbott Analytical

Cnsildng SdcntiSs la 6. Di$l?dmt hdsrry

nTj;nox



E29
M icrobiolog ica I ActivitY
Independent Laboratory Verification

Samples:

CerUficate Number:
Analysis Required:

Samples Tested:

One sample of Citox BC disinfectant received from
Citrox Limited 23'd April 2003
03D.3141.GWP
Activity against Legionella pneumophila at O.60/o vlv
under simulated EN 1276 test conditions

t+th May 2oo3

Test Results

Legionella pneumophila NCTC 11192

Reduction in numbers after 15 minutes

Reduction in numbers after 30 minutes

1.90 x 104

1.20 x 106

Cfldtus sded* b tuDidfddl h&SY

W

Independent :

Laboratory

Verification

by Abbott Analytical

m.G €;Rox',
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E21
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples: One sample of Citrox BC received from Citrox Limited

1":uty 2oo+
Certificate Number: 04G.0031.CIT
Analysis Required: Activity against Lactobacillus acidophilus using modified

EN 1276 under dirty conditions.

Samples Tested: lh & $h July 2004

Product stored at 5oC in tte dark,
Active substance: Not declared.

Experimental conditions:

Product diluent used during test
Product test concentrations
Contact time
Test Temperature
interfering substance
Neutralising solution

Temperature of incubation

Sterile hard water 300m9/kg CaCo3

0.2o/o vlv
5 min
2ooc + 1cc
3.09/l Bovine albumin
3% Tween 80, 3o/o Saponin,
0.1% Histidine, 0.10/o Cysteine
37oc + loc

,,1 .,1,,,,i,,,, ,l&l
Sdetrlhts to llt l)iSlidmt hdl:tY

Conclusion:

According t0 EN 1276 Citox BC

when diluted 1 : 500 in sterile

hard water possesses bacterial

activity in 5 minutes at 20oC

under difi conditions for the

referenced strains detailed.

Independent

Laboratory

Verification

by Abbott Analytical

Identification of bacterial strains used Lactobacillus acidophilus ATCC 4356

Test Results

Validation
Test

Lactobacillus
Acidonhilrrs

Bacterial
Srrsoension

Vc 166, 132
1.49 x 103Nv

Experimental
Conditions

Vc 155, 111
1.33 x 102A

Neutraliser
Contrcl

Vc t28, t02
1.15 x 102B

Dilution neutralization
Control

Vc
C

152, 169
1.60 x 102

Bacterial
Test
Srrsoension

10-b 252
10-7 26

206
27

N 2.47 x 108

Test results at concentrations
1:500 Vc

Na
R

2t
2100
1.17 x 10s

vc = viable count
Nv = Number of cfu/ml in bacterial suspension
A.B & C = Mean actual count cfu in suspension
N = Number of cfu in bacterial test suspension
Na = Number of cfu in test mixture
R = Reduction on viability

:. c

;o'E-s
ffi

rni;nox



822
M icrobiolog ica I Activity
Independent Laboratory Verification

Samples: One sample of Citrox BC received from Citrox Limited
31st May 2006

CerUficate Number: 06E.184.CIT
Analysis Required: Activity against Enterococcus Faecalis under dirty

conditions
Samples Tested: 1st June 2006

Product stored at 5oC in fre dark.
Active substance: Not declared,
Batch number :366362

Experimental conditions:

Product diluent used during test
Prod uct test concentrations
Contact time
Test Temperature
Interfering substance

Temperature of incubation

Identification of bacterial strains used

Test Results

Artificial Hard Water 300m9 CaCO3

0.60/o v/v
5 min
2ooc + o.5oc
a) 3.09/l Bovine Albumin
b) 3.09/l Bovine Albumin/

3.0m1/l sheep efihrocytes
c) 10.09/l Bovine Albium/

10.09/l Yeast Extract

3ooc + 1oc

Enterococcus Faecalis NCTC 8213

@| 1i,r,.,,, . i.,,,,,i,.
Css{ling sdenliJs 10 tte Diiftdml

Conclusion:

According to EN1276 Citrox BC

when diluted 1 : 166 (v/v) in

hard water possesses

satisfactory bactericidal activity

in 5 minutes at 20oC under dirtY

conditions (109/l bovine serum/

109/l yeast extract) for

Enterococcus Faecalis, under the

conditions of Norwich HosPital

protocol there is a possibility of

visible growth of organisms in

broth culture after 7 days.

Independent

Laboratory

Verification

by Abbott Analytical

VC = Viable Count
Nv = Number of cfu/ml in bacterial suspension

A,B & C = Mean actual count cfu in suspension

N = Number of cfu in bacterial test suspension

Na = Number of cfu in test mixture
R = Reduction on viability

Validation
Test

Enterococcus
Faecalis

Bacterial
Srrsnension

Yc 156, 172
Nv 1.64 x 1d

Experimental
Conditions

Vc 138, 166
A 1.52 x 102

Neufraliser
Control

Vc 128, 154
B 1.41x 1d

Dilution neutralization
Control

Vc 133, 115
C 7.24 x 102

Bacterial
Test
Srrsnension

l0'' \24,744
1o-7 11, 15

N 1.32 x 1d
Test results
A, Vc

Na

R

0
< 100
>1.32 x 106

B. Vc
Na
R

8
800
1.65 x 10s

C. Vc
Na

R

11
1100
1.20 x 10s

{:,Ii;H0x



E 23
M icrobiologica I Activity
Independent Laboratory Verification

Samples: One sample of Citox BC received from Citrox Limited 23rd

lune 2005
Certificate Number: 05F.214.CIT
Analysis Required: BS EN 1276 under dirty conditions
Samples Tested: 24th June 2005

,1.%lE;.

Product stored at 5oC In Ure daft.
Active substance: Not declared,
Batch Number: 363016 I 363017

Experimental conditions:

Product diluent used during test

Prod uct test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

Identification of bacterial strains used

Test Results

Sterile hard water 300m9/kg
CaCO3
0.2o/o wlw
5 min
2ooc + o.5oc
3.0gil Bovine albumin
3olo Tween 80, 3olo SaPonin,
0.1% Histidine, 0.Lo/o Cysteine
3ooc + 1oc

Pseudomonas aeruginosa F.|CC L5442
Escherichia coli NCTC 10418
Staphylococcus aureus NCTC 6571
Enterococcus hirae ATCC 8043

, .;1, , j

sdenti$s to beDiil?dnil

Conclusion:

According to BS EN1276 this

batch of Citrox BC when diluted

at 1:250 (v/v) in hard water

possess satisfactory bactericidal

activity in 5 minutes at 20oC

under difi conditions (3.Q/l

bovine albumin) for the

organisms detailed.

independent

Laboratory

Verification

by Abbott Analytical

'{:
,.t' *,-** '*-*.*.
ffik*

vc = viable count.
N = Number of cfulml of the bacterial test suspension.

Nv = Number of cfu in bacterial suspension.
R = Reduction in viability,
Na = Number of cfu/ml in the test mixture

Validation test Pseudomonas
aeruoinosa

Escherichia
coli

Staphylococcus
aureus

Enterococcus
hirae

Bacterial
srrsnension

Vc 184, 166
Nv 1.75 x 1d

Vc 154, 138
Nv 1.46 x 103

Vc t36, 147
Nv 1.41 x 103

Vc 212, 185
Nv 1.98 x 1d

Experimental
conditions

Vc 210, 180
A 1.95 x 102

Yc166,192
A 1.79 x 102

Yc 151, 142
A 1.46 x 102

Yc2L0,232
A 2,27 x 102

Neutraliser
conkol

Vc 188, 196
B 1.92 x ld

Yc L58, 142
B 1.50 x 102

Vc 160, 746
B 1.53 x 102

Vc 208, 182
B 1.95 x 1d

Dilution-
neutralisation
control

Vc 220, 186
C 2.03 x 102

Yc L82, L64
C 1.73 x 102

Vc 155, 136
C 1.45 x 102

Vc 230, 216
C 223 x tO2

Bacterial Test
Suspension

l}-b 354,416
Lo-7 39,37
N 3.80 x 108

L}-o 408,372
70-7 44,44
N 4.05 x 108

l}-b L27,139
lo-7 12,15
N 1.34 x 108

10-" 224,272
fi-7 2220
N 2.29 x 108

Test results
0.2o/o wlw Vc

Na
R

2

200
1.9 x 106

0
< 100
>4.05 x 106

0
< 100
>1.34 x 106

0
< 100
>2.29 x 106

rni;nox
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M icrobiolog ica I Activity

Product diluent used during test

Product test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

Independent Laboratory Verification

Samples: One sample of Citrox BC received from Citrox Limited

20h August 2004
Certificate Number: MH.24K.
Analysis Required: Activity against clostridium perfringens using EN 13704

under difi conditions
Samptes Tested: ltt g gttt october 2004

Product stored at soC in tre dart.
Active substance: Not declared.
Batch Number: 033567

Experimental conditions:

Sterile hard water 300m9/kg
CaCO3
0.4o/o wlw
30 min
2ooc t o.soc
3.09/l Bovine albumin
3olo Tween 80, 3olo SaPonin,

0.1olo Histidine, 0.Lo/o CYsteine

3ooc + 1oC

Identification of bacterial sfains used Clostridium perfringens

Test Results

Sample challenged at 0.4olo w/w. After 30 minutes exposure a 1.08 x 104

reduction in numberc was obserued. This would satisff the requirements of BS

and EN test protocols for efficacy against this orgnism.

lEl lnr,,, 1,,.,uu,",,,[Sl
Cddtug Sdeds b fr.Ditrdeth&fy

Conclusion:

Conclusion: Accordhg b
EN13704 tlb batch of citnox BC

disinfiectant when diluted at

O.4o/o wlw in hard water

possesses satMactory

bactericidal adivity in 30 minutes

at 20t under dirty mndltions

(3.0gll bovine albumin) for the

reference strain detailed.

Independent

Laboratory

Verification

by Abbott Analytical

s'

ffiB&Hox**
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Product diluent used during test
Prod uct test concentrations
Contact time
Test Temperature
Interfering substance
Neubalising solution

Temperature of incubation

Independent Laboratory Verification

Samples: One sample of Citrox BC received from Citrox Limited
20th August 2004

CerUficate Number: 04H.246cd.CIT
Analysis Required: Activity against Clostridium difficile using EN 13704

under dirty conditions :

Samples Tested: gth - 9th December 2004

Product stored at 5oC in tre dark.
Active substance: Not declared.

Experimental conditions:

Sterile Hard Water 300m9/kg CaCO:
O.4o/o vlv
30 min
2ooc + 1oc

3.09/l Bovine albumin
3% Tween 80, 3olo Saponin,
0.10/o Histidine, 0,lo/o Cysteine
37oc + 1oc

Identification of bacterial strains used Clostridium difficile ATCC 11437

Test Results

Validation Test Clostridium
difficile

Bacterial
Sr rcnpncion

Yc254,206
Nv 2.30 x 103

Experimental
Conditions

Vc210,228
A 2.19 x 102

Neutraliser Control Yc 798,224
B 2.11 x 102

Dilution
neufalization
Control

Yc 186,274
C 2.00 x 102

Bacterial
Test
Srrsoension

L}o 228,200
107 25,23
N 2.27 x 106

Test results at concentrations
1:33 Vc

Na
R

724
72400
3.93 x 103

VC = Viable Count
Nv = Number of cfu/ml in bacterial suspension
A,B & C = Mean actual count cfu in suspension
N = Number of cfu in bacterial test suspension
Na = Number of cfu in test mixture
R = Reduction on viability

'*"y: :"':ll:: :"::l:l:"t'l'"1*

Conclusion:

According to EN13704 Citrox BC

when diluted 1 : 250 in sterile

hard water possesses sporicidal

activity in 30 minutes at 20oC

under dirty conditions for the

referenced strain detailed.

Independent

Laboratory

Verification

by Abbott Analytical

' a.f#
ilq= l 'i :

,'s-ffi

*Ii;ftox
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M icrobiolog ica I Activity
Independent Laboratory Verification

One sample of Citrox BC received from Citrox Limited
5'h :uly 2oo+
04H.246/:..
BS EN 1276 under dirty conditions
9th July 2oo4

Samples:

Certificate Number:
Analysis Required:
Samples Tested:

Product stored at 5oC in tre dark.
Active substance: Not declared.
Batch Number: 033567

Experimental conditions:

Product diluent used during test

Prod uct test concentrations
Contact time
Test Temperature
Interfering substance
Neutralising solution

Temperature of incubation

Identification of bacterial strains used

Sterile hard water 300m9/kg
CaCO3
0.2o/o w/w
5 min
2ooc + o.soc
3.09/l Bovine albumin
37o Tween 80, 3olo Saponin,
0.1% Histidine, 0.7o/o Cysteine
3ooc + 1oc

Campylobacter jejuni NCIC 11322

Conclusion:

Conclusion: According to EN1276

this batch of Ciirox BC

disinfectant when diluted at

0.2o/o w/w in hard water

possesses satisfactory

bactericidal activity in 5 minutes

at 20oC under difi conditions

(3.09/l bovine albumin) for the

reference strain detaihd.

Independent

Laboratory

Verifrcation

by Abbott Analytical

r';i;Hox

Test Results

Sample challenged with 24 hour culture of Campylobacter jejuni with 0.30/o

bovine serum as organic challenge. After 5 minutes exposure a 3.26 x 10s

reduction in numbers was observed. This would satisff the requirements of BS

and EN test protocols for efficary against this organism.
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M icrobiologica I Activity
Independent Laboratory Verification

Samples:

Certificate Number:
Analysis Required:
Samples Tested:

One sample of Citox Hand Gel received from Citrox
Bioscience Ltd, 4th August 2005
5H.099a.KAE
Activity against EN 1500
22nd August 2005

Princiole of test:
The number of test organisms released from the fingertips of artificially

contaminated hands is assessed before and after the hygienic handrub' The ratio of
the two resulting values is called the reduction factor. it represents a measure of
antimicrobial activity of the hygienic handwash product tested. In order to achieve

the necessary precision a large number of subjects has to be used because of the
possible variation in bacterial flora found on human skin. In this case a total of
iwelve (12) healthy adults were chosen each one carrying out the test procedure

in precisely the same way as the others. To compensate for extraneous influences

the test sample reduction factor (P) is compared with the reduction factor obtained

with a paratlel reference handwash procedure (R) which is performed with the

same subjects, on the same day and under comparable environmental conditions.

Experimental procedure:

1) Application of the contamination fluid.

Each of the 12 subjects was asked to wash their hands for 1 minute in soft soap to

remove natural commensal organisms and dried thoroughly on a paper towel, The

hands were then contaminated with very large numbers of bacteria well in excess

of that experienced in normal everyday occurrence. The hands were immersed in

the contamination fluid (containing an ovemight culture of the test organism in this

instance E. coli at a concenfation of approximately 108 cfu per ml) in a suitable

sized container for 5 seconds. The hands were removed from the contamination

fluid and surplus liquid allowed to drain back into the container. This time the hands

were allowed to air dry for approximately 3 minutes holding them horizontally with

fingers spread out and rotating them to and fro to avoid the formation of droplets.

2) Pre-values.

immediately after drying, each of the 12 subjects was asked to rub their fingertips,

including the thumbs for 1 minute on the base of a petri dish, using a separate petri

dish for each hand, containing 10ml of maximum recovery diluent (MRD) without

neutaliser, in order to assess the release of test organisms before treatment of the

hands. Dilutions of these sample fluids were prepared to 10-3 and 104. A lml
aliquot of each dilution for each hand was placed in a separate petri dish 10 - 15ml

of Tryptone soy Agar sterilised and cooled to 450c added and mixed thoroughly.

Plates were allowed to set and incubated at 370C for 24 hours. Each plate was then

examined for growth of the test organism..

EEE
Cddtng Slienthh to thc DiSfdil,t hdi]

independent

Laboratory

Verification

by Abbott Analytical

rri;Hox



M icrobiolog ica I Activity
Independent Laboratory Verification

Certificate number: 05h.099h.KAE

Page 2 of 4

3) Hygienic Handrub Procedure.

Each of the 12 subjects was asked to pour 3ml of propan-2-ol into the cupped

hands and rub vigorously ror :os onto the skin up to the wrists in accordance with

thestandardhandrubprocedure'ThiscomprisesfivesBokesbackwardsand
i;il;, palm to palm,'rignt patm over left dorsum and left palm over right

aorru*, palm to pit* *itfinngers interlaced, back of fingers to opposing palms

*itf.1 nr'g." interlocked, ro[tioial rubbing of right thumb clasped. in left palm and

left thumb clasped in iight palm, rotational ruOning with clasped. fingers of right

r.,ind in par* or r"rt r1uio and ciasped fingers of left hand in right palm. Repeat

with a turther 3mt propin-2-ol to give a totil rubbing time of 60s' After 60 seconds

the hands are rinsed unJer runnin[ tap water for 5 seconds, excess water is shaken

off.

4) Handrub procedure with test product (P)'

TheaboveprocedurewasrepeatedexactlyusingtheproductCitroxHandGelin
place of propan-2-ol,

5) Post-values.

Immediatelyafterrinsingthe12subjectswereaskedtorubthefingertipsonthe
nui" oi a petri dish conlaining 10ml of MRD with neutraliser for 1 minute using a

iepirate pegi dish foreain hind. Then 1ml of each of the undiluted sample fluids

*as placiO in a petri JLn una covered with 15ml of TSA mixed thoroughly and

allowed to set. ptates were then incubated overnight at 370C and examined for

growth of the test organism'

6) Calculation,

The number of colony forming units (cFU) per plate for each dilution was recorded

unJ tnu number or ciu;i per 
"mt 

or simpte iluid calculated. For both reference and

i"si frocuOrre the log counts from .right and left hands of each subject were

averaged separately for pre-values and post-values'

From the difference between this individual combined log pre-value and the log

poit-ritr" a log reduction factor is established for each subject. Then the two

arithmetic means or arr inoirioual log reduction factors are calculated for both the

reference and the tesi procedure. f6r Citrox Hand Gel to pass the criteria of EN

1500 the mean log reduction factor obtained must not be significantly smaller than

that obtained for the ilcohot rub. Test of significance of log reduction factors of P

ugilnit n is carried out using the Wilcoxon matched pairs signed ranks test'

D C Watson

;:F; lr'r'
adr*lUos Sdetrhsl! b !trt Diilldeil

Y,t-
{&

-**' '11'fffi

Independent

Laboratory

Verification

by Abbott AnalYtical
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M icrobiolog ica I Activity
Independent Laboratory Verification

Certificate number: 05h.099h.KAE

Page 3 of 4

Results:

Reference Handwash Procedure (R) Handwash with Citrox Hand Gel (P)

Where:
Logx = logpre-value.
LogY = logPost-value
Log z = log reduction factor
X = ov€rall mean value of log x, log y and log z.

N = numberof subjects in each column'

The above data table shows that all criteria of the Test validation (ref EN

1500:1997 clause 5.8) were satisfied.

The mean log reduction factor for the test material, citrox Hand Gel, was 5.22

compared to 5.90 for the reference material, propan-2-ol. Therefore, the Wilcoxon

matched-pairs signed-ranks test was used to assess whether the mean log

reduction factor for Citrox Hand Gel is significantly smaller than that obtained with
propan-2-ol.

j ,'1,, ,ii -. i ,,., j, ,,.1 . ,,
c@dhnssdenti$slotleDisfedmt Indt$l

''+
,..-

. .t.t'il
&. :

re.t-r,.f;k+

Independent

Laboratory

Verification

by Abbott Analytical

Subiect Loo x Loq Y Loo z Loq x Loo v Loo z

1 6.41 0 6.41 6.s6 1.70 4.86

2 6.49 0 6.49 6.46 1.90 4.56

3 6.29 1.48 4.81 6.s9 1.60 4.99

4 6,42 1.30 s.12 6.63 1.48 5.15

5 6.s0 0 6.s0 6.38 0 6.38

5 6.27 0 6.27 6.44 1.60 4.84

7 6.22 0 6.22 6.s1 1.84 4.61

I 6.38 0 6.38 6.5s 2.04 4.57

9 6.44 t.70 4.74 6.29 1.30 4.99

10 6.s0 0 6.s0 6.39 0 6,39

11 6.40 1.48 4.92 6.44 0 6.44

t2 6.51 0 6.s1 6.48 1.70 4.78

x

N

6.40

t2

0.s0

L2

5.90

L2

6.48

t2

t.26

t2

5.22

12

rfi,ffox



M icrobiolog ica I Activity l&l,i ;,,,,i, . 1,, ;i, jr,,,l&l
Independent Laboratory Verification

Certificate number: 05h.099h.KAE

Page: 4of 4

Wilcoxon matched-pairs signed-ranks test:

Log RF derived from Difference Rank of difference

The results of the Wilcoxon matched-pairs signed-ranks test shows that there is no

significant difference in the log reduction values at the required level of significance

(p = 0,1) as the smaller sum of ranks for the test material is 17 compared to

minimum value of L2 (ref EN 1500:1997 Table C.5) for 12 subjects'

Therefore, the conclusion is that Citrox Hand Gel, when used as received, conforms

to the requirements of EN 1500 and can be considered a suitable hygienic handrub

when used under the procedures described above'

D C WaEON

C@dttrg sdenti$s to the Diitdmt hil$ry

Independent

Laboratory

Verification

by Abbott Analytical
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Subject R P R-P Without
sion

With sign

1 6.4t 4.86 1.55 8.5 8.s

2 6.49 4.56 1.93 t2 72

3 4.81 4.99 -0.18 4 -4
4 5.t2 5.15 -0.03 1

5 6.s0 6,38 0.12 3 3

6 6.27 4.84 1.43 6 6

7 6.22 4.67 1.55 8.5 8.s

8 5.38 4.51 1.87 11 11

9 4.74 4.99 -0.25 5 -5
10 6.s0 6,39 0.11 2 2

11 4.92 6.44 -7.52 7 -7
12 6.51 4.78 1.73 10 10

Sum of ranks (+) 61 (+)

Sum of ranks ( t7(

r:ii;Hox



M icrobiolog ica I Activity
Independent Laboratory Verification

Samples:

Certificate Number:
Analysis Required:

Samples Tested:

Five samples of Handwash received from Citrox Limited

29ih September 2003
03r.37s.GWP
Persistence on hands over working day using a contact
technique by Ciba Products.
lh october 2003

lEl .r,,,,,,,, . j,,,,i,,,..,,I.%]
Cmsilfng sd€dkblo fte Didl?dml hdf)

Protocol: Each product was tested by a different volunteer under carefully
supervised conditions. Hands were washed twice with 3ml of product. Activity
on the hands was assessed by pressing a finger tip for 30 seconds on agar
plates seeded with the test bacteria which in this instance was Staphylococcus

aureus. This was repeated at 2 hourly interuals through the working day.

Volunteers were advised to go about their normal business during this time.

The presence of the product on the fingers was indicated by a reduction in
growth of the test organism on the agar plate. The results obtained were

scored on a subjective basis with 5+ being total kill of the organism to 1+ being

substantial growth of the test organism in the area tested. A count of 0 shows

that there was no activity registered.

Test Results

Independent

Laborctory

Verification

by Abbott Analytical

Time 0 2 hours 4 hours 6 hours

Citrox +++++ ++++ ++++ ++

Sterisol +++++ ++++ ++ 0

Purell +++++ +++ ++ 0

Pfizer Alcohol based
Sanitisino oel

+++++ ++ + 0

' jj;ffox



Attachment F

Fish and Sea Food lndustry with Citrox products

1. The use of ProGarda FL003 in ice production for the Decontamination of Fish
.Storage
.Transportation

2. Trial Protocols
3. Toxicity Data.

The objective of this study is to assess the Acute toxicity of ProGarda 14FP on

fish (Brachydanio rerio). ln the present toxicity tests the fish were exposed to

various concentrations of the test substance under defined conditions according

to OECD 2O3 (1992). Not toxic to fish.
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THE USE OF PROGARDA FLOO3
IN ICE PRODUCTION FOR THE
DECONTAMINATION OF FISH

STORAGE
TRANSPORTATION

E

t

Citrox Limited
Unit 9 River Court, Brighouse Road

Riverside Park, Middlesbrough, TS2 1RT, UK
Tel. +44 (0) 1642 24L777
Fax. +44 (0) 1642 219277

E-mail. info@citrox. net



TECHNICAL REPORT T947

The Use of ProGarda FLOO3 in Ice Water to Extend the Shelf
Life of Fish Products

1. Introduction.
Whole and partly processed fish products (e.S.) fillets, are generally packed in ice, or
held in ice water, to protect them from deterioration during processing, storage and
transpoftation. There is extensive evidence from large scale field trials that the addition
of ProGarda FL003 to the water from which ice and ice water is manufactured gives
significant extension to the shelf life of the various fish products.

The addition rate forthe ProGarda FL003 is recommended at O.5o/o. The addition of
ProGarda FL003 to the feed water results in a slight pale amber opalescent tint to the ice
produced. This causes no discoloration whatever of the produce and no adverse
organoleptic properties.

This note describes the layout and functioning of a system for the fully controlled addition
of ProGarda FL003 to the feed water entering the ice making machine.

2.Ice Making Machines.
Ice making machines vary widely in their production capacity, and in the form of the ice
which they produce. A typical fish processing plant will require some 20 tonnes of ice in
24 hours, and the water feed rate will therefore be of the order of 0.83 cubic meters per
hour, or approximately 14 liters per minute.

Note: - ProGarda FL003 is effective on all forms of ice produced.

3. The Feed/Dosing System.
Please refer to Fig (1) appended.
Water is taken from the town mains or other suitable source, and passes through the
"Dosatron" FumF, P1. This pump is driven by the pressure of the feed water, and
delivered at a dosing rate directly proportional to the feed water throughput. The
advantage of this type of pump is its inherent simplicity and reliability, coupled with the
fact that no electrical supply is required, there are no power supply costs, and no
switchgear/wiring installation costs are incurred. The pump is readily and quickly
disassembled for cleaning when necessary.

Experiments have shown that the electrical conductivity of the feed water after the
addition of the ProGarda FL003 is proportional to the ProGarda FL003 dosage, and this
can provide a convenient method of quality control where required.
Refer to Fig (3) appended.

4, Citrox Usage.
At 0.5olo dosage rate, and an output of 20 tonnes of ice per 24 hours, the daily usage of
ProGarda 14W amounts to 40 liters.

5. Micro Analysis of Fish Produce.

Refer to Fig (2) appended.
The effectiveness of ProGarda FL002 on extending the shelf life of salmon fillets stored in
flaked ice. The results shows control of Listeria levels over a 96 hour period.

Citrox Limited
Unit 9 River Court, Briqh0use Road

Riverside Park, Middlesbrough, TS2 1RT, UK
Tel. +44 (0) 1642 241777
Fax. +44 (0) 1642 2L9217

E-mail. infoG)citrox.net
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Irrigation

Brewery

Livestock

Soluble Oils

Timber Treatment

Printing

Water Treatment

Vehicle Washing

Food, Beverage & Hygiene

Odour Control

Dosatron DI.15OO Specifications

Hingerose Ltd
5 Ryder Court, Saxon Way East, Corby, Northants, NN18 9NX

Tel: O1535 46t44L Fax: O1536 46100 E-Mail: info@hingerose'co.uk

Hh-rr----T*

ffir,rg tffiu:11!F 4:;.5 r.{

Citrox l.inriied
Unlt- 9 River: Coui"i, Bi-iqhouse ii.oai

ilverside iraik, N'!iridlesbroi,:gh, f;c2 i-R]-, UK
''ici. -1'.i4. (0) 1542 2.4'1.t7)
F,)Y. ..1.i ('J) i64? ;.:92i-l

L-ina il. info G-rci l.iox. nct

Dosage Rate O.O7o/o - O.2o/o

Flow Rate 10 - 2500 Ltr/Hr

Operating Pressure 0.3Bar - 5Bar (4,3 - 85 psi)

Pipe connection size 3/+" BSP male

Max Temperature 40oC maximum

Unit Size 500 x 210 x 190 mm

Weight Zkg

Also available with PVDF body and/or external injection



Cleaning Sanitising of Transpoftation Containers
The Use of ProSino L4TP and ProSino 14WPS2

The Problem

The cleaning and decontamination for the transportation of food stuffs is a very
important element in the prevention of cross contamination from one load to another.

The cleaning of transport containers forms only one element of the problem. Cleaning is
obviously a very important factor, as it gives the opportunity to not only eliminate gross
debris but also to break down and dissolve / disperse organic film forming materials,
including biofilm.

The second element in the cleaning process is the sanitising and elimination of
pathogens.

The Solution

The use of the Citrox cleaning and sanitising products offers a truly holistic solution to
the problem.

The use of ProSino 14TP as a primary cleaner / sanitiser and ProSino 14WPS2 as a
terminal rinse sanitiser, offers a safe and reliable solution to the problem and is not
specific to any given foodstuff (vegetables, fruit, meat, poultry and fish).

The Products

ProSino I4TP and 14WPS2 Plus (features and benefits)

ProSino 14TP ProSino 14WPS2

- Non corrosive - Safe to use on produce
- Low foam - Effective against gram +ve, gram -ve
- Antibacterial 

iilfgl., 
yeasts, moulds, funsi and

- Conforms to organic farming EU
regulations

- Manufactured from completely natural
and renewable resources

- Effective in the presence of organic
matter

- Breaks down biofilm
- Conforms to BSEN 1276 European

suspension (test guarantees 5-log
reduction)

- Contains a unique natural biocide
- Above 98% biodegradable

Citrox Limited
Unit 9 River Court, Brighouse Road

Riverside Park, Middlesbrough, TS2 1RT, UK
Tel. +44 (0) 1642 241777
Fax. +44 (0) 1642 279277

E-mail. info@citrox.net



Ranoe of Pathooens ProGarda 14TP end 14WPS2 are Effective
Against

Micro-bacteria and fungi
Alternaria spp
Aspergillus flavus
Aspergillus niger
Aspergillus oizae
Aspergillus terreus
Campylobacter Jejuni
Candida albicans
Chaetomium golbosum
Cholera (1)
Dipiodia natalensis
Escherichia coli
F. sp. Tuberosa
Fuasarium oxysporum
Fuasarium sambucinum
Geotrichum candidum
Klebsiella pneumonia
Lactobacill us pentoaceticus
Legionella pneumophila
Listeria monocytogenes
MRSA (clinical strain)
Mycobacterium fortutium
Penicillium digitatum
Penicillium funiculosum
Penicillium italicum
Penicillium roqueforti
Penicillium sp.
Phomopsis ortl
Proteus vulgaris
Pseudomonas aeruginosa
Pullularia pullulans
Salmonella chloreraesuis
Salmonella typhimurium
Scerotinia laxa
Staphylococcus aureus
Sta phylococcus pyog en es
Staphylococcus sp.
Streptococcus fa ecalis
Trichophyton interdigitale Typhus

Viruses

General Orders
SARS
Rhino virus
Human Influenza
type B

DEFRA Approval

NCTC 10418 and 0157 variant

NCTC 8573 for indication of tuberculocidal activity

Citrox Limited
Unit 9 River Court, Brighouse Road
Park, Middlesbrough, TS2 1RT, UK

Tel. +44 (0) 1642 241777
Fax. +44 (0) 1642 21,9277

E-mail. info@citrox. net

Riverside Park, Middlesbrough, TS2 1RT, UK



Suoqested Protocol

1) Inspect the containers and assess the state of the containers (walls, floors, roof and
doors)

Assess - Levels of gross debris
- Basic cleanliness of surfaces

On the basis of the assessment follow the following protocol should be applied.

1.1 Pre-cleaninq

Clean off all loose gross debris with brush or green pad - brush out debris to a collection
bin or bags for disposal

2) Cleaning / primary sanitising

Clean all surfaces in the container using ProSino 14TP a pressure washer.
(Select concentration 3 - 7o/o depending upon the degree of soiling - usually 5olo is an
optimal concentration).

ProSino 14TP when applied at its in use concentration produces a stable foam which
allows a contact time of between 10 - 15 minutes. The contact time is essential for the
dissolution / dispersion of organic matter (including oils, fats and greases) and primary
sanitising to occur,

The technique of application is to work from the back to the front of the container,
applying evenly the foam to all surfaces. Finally foam should be applied to the doors
including the internal surfaces which form a seal with the framework of the containers.

After allowing a contact time of between 10 - 15 minutes rinse off all surfaces following
the above procedure (i.e.) workfrom back of the containerto the front of the container -
including doors and door frames.

The rinse of material should be directed to drain (there are no health and safety issues
associated with disposal).

3) Terminal sanitising

After rinsing the last stage of decontamination can be completed by misting or fogging a
0.5olo aQueous solution of ProSino 14WPS2 onto all the internal surfaces of the container.
Again the misting or fogging should be carried out by working from the back to the front
of the container.

Note: - The product should not be rinsed off as it is non toxic, non food tainting,
hypoallergenic and will give residual protection for a period of up to 4 days.

Citrox Limited
Unit 9 River Court, Brighouse Road

Riverside Park, Middlesbrough, TS2 1RT, UK
Tel. +44 (0) 1642 241777
Fax. +44 (O) 1642 2192L7

E-mail. info@citrox.net
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TRIAL PROTOCOLS

Citrox Limited
Unit 9 River Court, Brighouse Road

Riverside Park, Middlesbrough, TS2 1RT, UK
Tel. +44 (0) 1642 24t7 ?7
Fax. +44 (0) t642 279217

E-mail. info@citrox. net



PROTOCOL. FISH TESTING

READY TO USE PRODUCT
(0.5olo PROGARDA 14FP SOLUTION)

1. Rinse selected produce in cold water

2. Segregate into test produce and control produce - 3 sets of each

3. Spray apply ProGarda 14FP onto the test produce from the trigger
pack ensuring complete coverage of the produce. Do not rinse off.

4. Take swabs from both the control produce and ProGarda 14FP test
produce and measure TVC levels.

5. Take swabs every 24 hours thereafter for a fufther S-day period
and repeat TVC micro evaluation.

The results will show against the control the degree of protection the
ProGarda 14FP gives against pathogens and pathogen re-growth.

NOTE.
The selection of a fatty fish such as Mackerel or Herring will show the
most dramatic effects - as shelf life on these varieties is very short.
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PROTOCOL - FISH TESTING

PROGARDA FLOO3 IN ICE WATER

To be used with potable/process water only i.e. no other additive
must be added.

1. Add 0.5olo of ProGarda FL003 to the water prior to passing
through the ice making machine.

2. To trial fish, take selected produce and split into two sections.

3. Immerse portion 1 in treated ice. Immerse portion 2 in
untreated ice.

Take swabs from each and measure TVC levels.

Take swabs every 24 hours thereafter for a 5 day period and
repeat TVC micro-evaluation.

6. The results will show against the control the degree of
protection given by ProGarda FL003.

NOTE.
The selection of a fatty fish such as mackerel or herring will show the
most dramatic effects as shelf life on these varieties is very short.
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PROTOCOL . SHRIMP TANK DECONTAMINATION

PROSTNO 14WPS2

To be used with potable/process water only i.e. no other additive
must be added.

1. Drain pond and remove gross debris.

2. Spray walls and floor with clean water (high pressure water
jetting).

3. Drain pond.

4. Make up 0.5% solution of ProSino 14WPS2 in water and high
pressure jet apply to walls and floor of pond (quantity will
depend on output rate of H. P. machine and size of pond).

5. Leave for 8 hours then refill pond with fresh clean water.

6. Allow pond to'stabilise'for 48 hours then re-stock.

7. Follow feed programme on Aquacite

B. After harvest repeat cycle above.
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TOXICITY DATA
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EVALUATION OF TOXIC EFFECTS
OF PROGARDA 14FP ON FISH

RESULTS OF RANGE FINDING TESTS
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1. Introduction
The objective of this study is to assess the acute toxicity of ProGarda 14FP on fish
(Brachydanio rerio). In the present toxicity tests the fish were exposed to various
concentrations of the test substances under defined conditions.

The toxicity for these fish was determined over a period of days.

The tests were performed as range finding tests without the calculation of effect parameters,
The end point of the tests was the mortality at the end of the tests.
The methods employed were based on OECD guidelines:

x Acute toxicity to fish

Tests with the Zebra fish Brachydanio rerio carried out
according to OECD 203 (L992),

This report contains details of the methods, results and raw data of the pedormed bioassays.

2. Methods

2.1 Preparation of test solutions.

For the preparation on the concentration range for the acute toxicity tests,
stock solutions of the test substances were used. These solutions were
prepared freshly for the beginning of each test. The stock solutions were
prepared by dissolving the test substances in Milli-Q water (Milli-pore, Etten-leur,
Netherlands).
(For details see Annex-1)

2.2 Bioassays

In the following sections a description of the test methods is given. For each a more
detailed description references should be made to the specific guidelines.

Brachydanio rerio.
The tests with the Zebra fish Brachydanio rerio were carried out according to OECD 203
(1992). The test duration was 96 hours, and after 24, 48, 72 and 96 hours the fish were
observed for abnormal behavior and mortality. The fish were kept in quarantine for at least
12 hours before the start of the tests. The tests were performed using 7 fish pertest vessel,
in single fold. The fish used were 2.0 +/- 1.0 cms in length.

The test temperature 23 degrees Centigrade +/- degree. The light regime was 16 hours light
and 8 hours dark. The test vessels were continuously aerated, and the test medium was not
refreshed during the tests.

The test concentration range consisted of five concentration in a geometric series:
0.01, 0.10, 1.0, 10.0, and 100.00 mgll of ProGarda 14FP.

The dilutions were made using DSW, which was also used as control. x
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The test volumes were 100 ml per vessel (glass). Before testing the following parameters
were determined in the highesttest concentration and in the control: oxygen saturation,
acidity, nitrate ammonium and conductivity, Effect parameters were not determined.

x The dilution water used in the aquatic toxicity tests was Dutch Water Standard. This water
is generally accepted as a standard dilution water for acute tests in the Netherlands. The
compositions as follows: 200 mg/l calcium chloride, 180 mg/l magnesium sulphate, 100 mg/l
sodium carbonate and 20 mg/l potassium carbonate.

2.3 Chemical Analyses.

Chemical analyses were not performed for this range finding test.

3. Results

3.1 Validity criteria and quality of test organisms.

Validity criteria are defined in the guidelines used. These are given in Table (1). All
toxicity tests used in the investigations were found to be valid according to these

criteria. The quality of the test organisms used in the acute toxicity is
periodically tested using reference compounds. The results are checked with the
criteria in the guidelines or ring test results. If the data are not valid the organisms
will not be used for further testing.

Criterion Measured values
Brachydanio rerio
Mortality in controls <10 0

3.2 Physical and chemical parameters.

During the toxicity tests several physical and chemical parameters (confounding
factors) were determined. The confounding factors were determined in the controls
and in the highest test concentration used. Throughout the tests the criteria of the
OECD guidelines were met.

3.3 Results of acute toxicity tests.

The results of the acute toxicity tests performed with Brachydanio rerio are
summarised in Annex 2 attached
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Annex 1 : Physical and chemical parameters (confounding
factors) in the tests with Brachydanio rerio.

Parameters
Ref. No. Time

Hrs
O'o/o pH NO'-

mo/l
NH. +
mo/l

Conductivity
(uS/mm)

RrzA (2000)
oECD (1es2)

Control (DSW)

Citrox
3L1487

0
96

0
96

>600/o

110
100

105
101

5-9

7.8
8.0

8.2
8.2

<20

<2
<2

<2
<2

<30

0
0

0
0.5

< 1500

53
56

53
54

Annex 2 : Results of toxicity test with Brachydanio rerio

ProGarda 14FP
Nominal

concentration
mo/l or oom

Time (hours)

Control

0.01

0.10

1.00

10.0

100.0

Surviva
Number
in test

24 48 72 95 Mortality
o/o at

end of
test

Abnormalities

7 7 7 7 7 0 None

7

7

7

7

7

7

7

7

7

0

7

7

7

7

o

7

7

7

7

0

7

7

7

7

0

0

0

0

0

10n

None

None

None

None

None
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