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I. GRAS EXEMPTION CLAIM 

A. Claim of Exemption From the Requirement for Premarket Approval Pursuant to Proposed 21 
CFR 170.36(~)(1)' 

CAPROS@, a purified and standardized extract from the ripened fruit of Emblica ofJicinafis or amla, as 
described more hl ly  below, has been determined to be Generally Recognized As Safe (GRAS), in 
accordance with Section 201(s) of the Federal Food, Drug, and Cosmetic Act. This determination was 
made by experts qualified by scientific training and experience; it is based primarily on common use in 
foods prior to 1958; and the evaluation accurately reflects the conditions of the intended uses of 
CAPROS' in foods. 

Signed: 

#L.-J?e 
Robert S. McQuate, Ph.D. 
GRAS Associates, LLC 
20482 Jacklight Lane 
Bend, OR 97702-3074 

B. Name & Address of Notifier 
Natreon, Inc. 
2D Janine Place 
New Brunswick, NJ 08901 

As the notifier, Natreon, Inc. accepts responsibility for the GRAS determination that has been made for 
CAPROS@ and as described in the subject notification; consequently, CAPROS', which meets the 
conditions described herein, is exempt from pre-market approval requirements for food ingredients. 

C. Common Name & Identity of the Notified Substance 

CAPROS' is the purified and standardized extract from the ripened fruit of Emblica ofJicinafis (or amla, 
Phyffanthus emblica, or Indian gooseberry); the fruit from which the notified substance is derived is also 
known by several other names as described in Section 1I.B. 

D. Conditions of Intended Use in Food 

The standardized extract preparation from amla is intended to be added as a nutrient supplement into 
selected food categories at per serving levels that reflect good manufacturing practices principles in that 
the quantity added to foods should not exceed the amount reasonably required to accomplish its intended 
technical effect. Natreon anticipates that the per serving levels of CAPROS' will be 100 - 150 mg. 

See Federal Register 62 April 17, 1997, 18937; or httn:/i~~~~\n;.cfsa1l.fda.~o\l/--,lrdifr9704 17.html. 1 
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E. Basis for the GRAS Determination 

Pursuant to 21 CFR tj 170.30, the standardized amla extract amla has been determined to be GRAS 
primarily on the basis of common use in foods prior to 1958 as discussed in the detailed description 
provided below. 

F. Availability of Information 

The data and information that serve as the basis for this GRAS Notification will be sent to the US Food 
and Drug Administration (FDA) upon request or will be available for review and copying at reasonable 
times at the offices of GRAS Associates, LLC, located at 20482 Jacklight Lane, Bend, OR 97702-3074. 
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rC6- 11. DESCRIPTION OF EMBLZCA OFFZCZNALZS EXTRACT 

A. Background 

Ayurveda, the traditional Indian health care system, is alleged to be the oldest medical system in the 
world (Scartezzini; Speroni, 2000). Selected references note the use of ayurvedic formulations to the 4th 
century BC (Sandasivan, 2006) and others date back to 2000 BC (Ojha, 2003). 

Ojha provides useful background information on Ayurvedic practices (Ojha, 2003). Rasayanas, or 
vitalizers, are considered to be a specialized component within Ayurveda with the intent that rasayanas 
help prolong life, prevent aging and diseases, and eliminate or minimize degenerative processes. In short, 
rasayanas facilitate one’s living a long and productive life. Rasayanas are also thought to counter adverse 
effects of xenobiotics within one’s system as well as countering adverse effects of certain foods such as 
fats and oils (Chaudhuri, 2005). 

Ayurveda recognizes the nutritional elements derived from foods, and rasayanas help optimize the 
availability of “essential nutrients” in the body. Rasayanas are thought to regulate metabolic processes, 
and this involves dietary, drug, and behavioral modalities. In so doing, rasayanas enhance and preserve 
vigor while both preventing and alleviating diseases. 

Table 1 summarizes the expected health advantages of rasayana therapy. Ayurveda relies extensively on 
the use of medicinal plants to impart well-being to those seeking its benefits. Most rasayana formulations 
contain Emblica oflcinalis or amla.2 

Table 1. Expected Health Advantages of Rasayana Therapy 

Promotes longevity and prevents 
maladies of old aae 

I Helps to attain a state of enhanced well-being, I 
I such as improving memory and intellect 

I Hastens recovery from disease I 
I 1 

Emblica oflcinalis and extracts from the ripened fruit, leaves, stem, roots, flowers and seeds of Emblica 
ofjcinalis have been consumed as part of Ayurvedic practices in India and throughout the Indian 
subcontinent and south Asia for about 3000-4000 years (see Section 1II.A). 

Emblica oflcinalis has long been and remains enormously popular in India, and the extract is consumed 
as a nutraceutical in various foods; two rasayana products, chyawanprash and triphala, contain amla as the 
predominant ingredient (Dharmananda, 2006b). Not only is Emblica oficinalis broadly consumed in 
India, but it has been noted to be used in over 20 countries of the world for health benefits (Ghosal, et a], 
2002). It has been reported that over 50% of the total sales of ayurvedic products in India is 
chyawanprash and that the advantages to be derived from consumption of this product are commonly 
recognized among the Indian population. Virtually all producers of Ayurvedic-type formulations in India 
include chyawanprash among their offerings (Dharmananda, 2006a). Furthermore, individuals over the 

”- 
The names, “Emblica,” “Emblica oflcinalis,” “E. offinalis,” “amla,” Indian gooseberry, and Phyllanthus emblica will 
be used interchangeably in this evaluation. This material is also known by other names as seen in Section 1I.B. 

0 0 0 0 8 8  
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age of 40 in India are said to consume 1 to 3 teaspoons of chyawanprash (or 10 g to 30 g) per day directly, 
as a bread spread, or mixed in warm milk (Dharmananda, 2006a; Anonymous, 2006a). 

Emblica officinalis is a small- to medium-sized tree with greenish-gray or red bark, growing to a height of 
about 5.5 m. It produces a small, fleshy fruit weighing about 20 - 25 grams each. The species is native to 
India and grows in Pakistan, Uzbekistan, Sri Lanka, Bangladesh, southeast Asia, China, and Malaysia 
(Scartezzini andsperoni, 2000; Bhattacharya, et al., 1999). Amla is not palatable for direct consumption 
because of its high acidity and astringent taste. Because of its excellent nutritive content, it is 
incorporated into other food products (Pathak, 2002); amla is used extensively in pickles, chutneys, jams, 
jellies, preserves, baked in tarts, and used in vinegar and juices (Parmar and Kaushal, 1982, Anonymous, 
2006a; Pathak, 2002). 

The importance of amla is well recognized for both economic considerations and the health-imparting 
characteristics already noted. Furthermore, its widespread popularity across the warmer climates of Asia 
has resulted in E. officinalis being cultivated as an orchard crop in India, especially in the warmer, 
semiarid coastal locations in India, despite its propensity to grow wild. With orchard cultivation, about 
200 trees can be accommodated per acre, and trees bear fruit for up to 65 to 70 years. India exports 5,000 
to 10,000 kg of fruit per month to Singapore, Malaysia, and Europe (Pathak, 2002). A great deal of 
investigation has gone into understanding the optimal growing conditions, handling, storage, processing, 
and packaging conditions to obtain maximum value (Pathak, 2002). 

The older literature extolled the health advantages of amla by citing the particularly high vitamin C 
content, noting that only one other natural botanical, Barbados cherry, had a higher vitamin C content on a 
per weight basis (Parmar and Kaushal, 1982; Pathak, 2002). It was not until 1996 when it was reported 
by Ghosal that amla was composed extensively of polyphenols and tannins (Pathak, 2002; Ghosal, 1996). 
The antioxidant capacity of amla is well documented and has been demonstrated to be due to the presence 
of a mixture of low molecular weight, hydrolysable tannins derived from gallic and ellagic acids (Pathak, 
2002: Bhattacharya, et al., 1999). Also, see Section 1I.C. In fact, the antioxidant fractions of this fruit, 
with their ability to scavenge free radicals, are more stable than L-ascorbic acid and some of its 
derivatives (Ghosal, 2000). 

The reported uses of Emblica officinalis are many and varied and are broadly cited in numerous 
references. Therapeutic value is claimed, as well as preventative and restorative health aspects (Ojha, 
2003). Many reported health advantages are summarized in Table 2. As a rasayana, there is particular 
focus on the role that amla plays in alleviating disorders of aging and nutritional deficits (Dharmananda, 
2006a). It imparts a rejuvenating quality to the body, and it repairs wear and tear due to aging and 
diseases. Amla is reported to replenish the body's vitality and to enhance longevity. 

It is particularly noteworthy that amla is reported as an essential component in rasayanas such as triphala 
and chyawanprash to assist the body attain a state of improved nutrition that prevents aging and enhances 
longevity. 

Clearly, amla has been and remains a product of substantial interest within India and south Asia. 

The historical usage of amla and the present day reliance on this extract are reinforced by actions of the 
Indian government. Through the India Planning Commission, the Government of India underscored its 

0 0 0 0 0 9  
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Table 2. Claimed Health Advantages Ascribed to Fruit of Emblica Officinalis Separately or as a 
Substantial Component of Chyawanprash or Triphala 

Serve as anti-aging agent (a), (9) 
Promote strength & vigor; rejuvenator (a) 
Treatment of jaundice (a) 
Serve as energy booster (b) 
Inhibits tumor growth (c) 
Serves to alleviate cough (d), (9, (I) 
Exhibits adaptogenic properties (k) 
Promotes healing (d), (9) 
Enhances fertility & increase sexual vigor (e), (9 
Treatment for several bleeding disorders (I) 
Immune system enhancer (e), (i), (j) 
Cognition and memory enhancer (b), (k) 
Treatment for asthma (d), (I) 
Treatment for bronchitis (a) 
Reduces blood pressure (h) 

Treatment for disorders of digestive system (a), (c), (k), (I), 
Effective antiseptic (a) 
Palliative for snake bites & scorpion stings (a) 
Effective antioxidant (c), (i), (j) 
Cytoprotective properties (k) 
Helps hair growth (e), (I), & (m) 
Improves skin complexion (e) 
Treatment for metabolic disorders--anemia, gout, & diabetes (c), (I) 
Treat urinary disorders (9 
Antibacterial & antiviral agent (g), (j) 
Improves liver function (c), (h), 
Treatment for pulmonary and renal tuberculosis (9 
Laxativelrelieves constipation (9) 
Improves digestion, assimilation & metabolism (e), (9, (h) 
Improves circulation & reduces serum cholesterol (h) 

(a) Parmar and Kaushal, 1982; (b) Jayarajan, 2006; (c) Ghosal, et al., 2002; (d) Dharmanada, 2006a; e) Sadasivan, 2006; (9 Ojha, 
2003; (9) Anonymous, 2006b; (h) Anonymous, 2006c; (i) Dabur, 2006; (i) Scarteuini & Speroni, 2000; (k) Bhattacharya, et al., 1999; 
(I) Dharmananda, 2006b; (m) Pathak, 2002. 

(a) Parmar and Kaushal, 1982; (b) Jayarajan, 2006; (c) Ghosal, et al., 2002; (d) Dharmanada, 2006a; e) Sadasivan, 2006; (9 Ojha, 
2003; (9) Anonymous, 2006b; (h) Anonymous, 2006c; (i) Dabur, 2006; (i) Scarteuini & Speroni, 2000; (k) Bhattacharya, et al., 1999; 
(I) Dharmananda, 2006b; (m) Pathak, 2002. 

wish to continue the utilization of health-imparting plants to support, in particular, the well-being of 
people in the rural areas of India. The demand for amla was reported for 2004-2005 to be 4 1,783 tons, 
which represents a 22.5% annual growth rate. This places amla as the number one medicinal plant in 
India based on demand calculations (Government of India, 2003; Brinkmann, 2003). 

The Government of India seeks sustainable, managed growth and harvesting of medicinal plants. A Task 
Force was established to achieve this and other goals, and amla was explicitly targeted as one of the plants 
of interest (Government of India, 2000). This same Task Force reported that five major Indian 
pharmacies3 required 115.6 tons per year of amla to supply their markets alone. 

In 2003, India's National Medicinal Plants Board listed its 32 most important medical plants, and amla 
has been estimated to experience the highest projected tonnage with a 9.1% growth rate for 2004-2005. 
Further underscoring the interest placed by the Government of India4 in greater utilization of amla is the 
extensive, detailed support and educational assistance available to those wishing to cultivate the shrub 
(Government of India, 2003; Brinkmann, 2003). 

Not only has Emblica ofJicina1i.s had a sustained and substantial history of consumption but it also 
remains as a highly valued article of commerce today within India and related geographies. 

Sandu Brothers, Natural Remedies (Bangalore), Ajanta Pharma, Shree Dhotpapeswar (Mumbai), and Gufic 
Healthcare (Mumbai). 
Along with the continuing interests in the health implications tied to the availability of amla, it is also recognized 
that the Government of India is interested in the economic advantages associated with its cultivation and exportation. 

4 
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B. Chemical Name & Common or Usual Name 

The material that is the subject of this GRAS notification is the standardized water extract of Emblica 
officinalis which is also commonly referred to as Phyllanthus emblica or amla. The fruit of Phyllanthus 
emblica Linn has the botanical name Emblica officinalis Gaertn. Emblica is a member of the family 
Euphorbiaceae. It has a number of synonyms, depending of the geographic location where found and 
used. 

English names include: Emblica, myrobalan-tree, and Indian gooseberry. 

Indian names with regional associates include: amalkamu and uririkai (Andhra Pradesh); amlaki and 
amluki (Assam); amla and amlaki (Bengal); amali and ambala (Gurjat); amla and aonla (Himachal 
Pradesh); amla, aonla, and onilika (Hindi); amalaka and nelli (Karnatka); nelli (Kerala); alathanda, 
khondona, and anola (Orissa); aonla (Punjab); adiphala, dhatri, amalaka, shriphala, and vrittophala 
(Sanskrit); nelli (Tamilnadu) (Parmar and Kaushal, 1982), and embelgi (Arab) (Scartezzini and Speroni, 
2000). 

The Indian Council of Agricultural Research also includes aawallaa, aamalaki, lellikai, nilllika, aamvala, 
and usareekai as additional synonyms (Pathak, 2002) 

The water extract of the E. officinalis fruit that is subsequently purified in accordance with procedures 
developed by Natreon (see Section 1I.E) has the trade name of CAPROS? 

C. Chemical Composition 

The extensive history of consumption of amla and the associated health-imparting character and 
associated physical well-being has prompted substantial interest in the chemical characterization of the 
fruit and its extract (Bhattacharya, et al., 1999: Pathak, 2002). According to Bhattacharya, et al., research 
performed during the second and third quarters of the 1900s yielded the conclusion that the biological and 
therapeutic effects of amla fruits, including the well-recognized antioxidant clinical effects, were a 
consequence of the high vitamin C content. It was also thought that the presence of hydrolysable tannins- 
--with the gallic and ellagic acids---inhibited the degradatiodoxidation of the vitamin C (Bhattacharya, et 
al, 1999). 

This long-standing belief was determined to be incorrect with the published findings in 1996 by Ghosal 
and coworkers who undertook a comprehensive chromatographic and spectroscopic analysis with clever 
chemical transformations of the chemical constituents (Ghosal, et al., 1996). Neither free nor conjugated 
vitamin C was detected. At that time, it was established that the profound antioxidant activity of amla and 
its extract was due to the presence of a mixture of low molecular weight hydrolysable tannins that are 
derived from gallic and ellagic acids (Chaudhuri, 2005; Dharmananda, 2006b; Ghosal, et al., 2002). 

The chemical structures are shown in Figure 1. The major bioactive constituents' and relative amounts 
are summarized in Table 3. 

The chemical names for these tannins are: emblicanin A = (2,3-di-o-galloyl-4,6-(S)-hexahydrodiphenoyl-2-keto-glucono-6- 
lactone); emblicanin B = (2,3,4,6-bis-(S)-hexahydroxydiphenoyl-2-keto- gluconod-lactone); punigluconin = (2,3-di-o- 
galloyl-4,6-(S)-hexahydroxydiphenoylgluconic acid); and pedunulagin = (2,3,4,6-bis-(S)-hexahydroxydiphenoyl-D-glucose) 
(Scartezzini & Speroni, 2000). 

0 0 0 0 1 1  <;R'%S ~ S ~ ( ~ <  I.% E S ,  LiA' 



Emblica Oficinalis Extract 
GRAS Assessment 
Page 10 of 150 

Figure 1. Chemical Structures of Principal Bioactive Constituents of CAPROS@' 
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Proximate analyses of fresh amla fruit pulp and its extract yield the following composition 
(Dharmananda, 2006b): 

Moisture 81 - 84% 
0 Protein 0.5 - 0.7% 

Fat 0.1 - 0.5% 
0 Minerals 0.7 - 2.4% 
0 Carbohydrate (including fiber) 14.0 - 14.3% 
0 Miscellaneous other compounds 0.5 - 0.7% 

0 0 0 0 1 2  
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Table 3. Bioactive Constituents in Representative Sample of CAPROS@'" 

ComDounds Relative Amounts in CAPROS" (%I 

Primary bioactive 
Constituents: emblicanin A 

emblicanin B 
punigluconin 
ped u ncu lag i n 

24 - 29 
17 - 21 
6 - a  

11 - 1 4  

Secondary bioactive 
Constituents: 

rutin 0.1 - 10 
other galloellagitannoids 10 - 30 

a From Ghosal, 2000 and unpublished results. 

D. Extract Stability 

Indian Herbs Research & Supply Co. Ltd. (1 999) was engaged to ascertain the stability of CAPROS@, a 
standardized antioxidant extract of Emblica oficinalis. Several identical samples of the test materials 
were packaged and held at ambient temperatures, and test samples were removed at six months intervals 
from 0 through 24 months to assess the physico-chemical characteristics, microbial status, and the free- 
radical scavenging capacities which served as a marker for the chemical potency of CAPROS@. Of 
particular interest from a chemical standpoint was the level of small tannoids, which serve as the 
constituents in CAPROS@ for antioxidant activity. 

High performance thin layer chromatography (HPTLC) was the method of choice in measuring the levels 
of the small tannoids, with UV-visible spectrophotometric detection at 260 nm. The test method was 
supplied as part of the stability testing results. 

The method employed in assessing antioxidant capacity of the test samples utilized diphenylpicryl- 
hydrazyl (DPPH) as originally published in 1988.6 

Examination of the data over the 24 months reveals the following observations: 

0 

The color of the samples gradually changed from an initial off-white to yellow to yellow at 
12 months which changed to yellowish brown at 18 months. 
The pH of a 1% solution was unchanged at 2.92-2.94. 
The percentage of small tannoids exhibited a net decrease from 69% to 64% over 24 
months, whereas the gallic acid content increased from 0.66% to 1.894% over that same 
time frame. 
No microbiological changes were noted. 0 

See Kato, K., Terao, N., Shimomoto, N., Hirata, M., (1988), J. Med. Chem., 31,793-98. 

6 . R  $5 asso('I.t'li'l~:'a* [,I,< 

0 0 0 0 1 3  



Emblica Oficinalis Extract 
G U S  Assessment 
Page 12 of 150 

". . 

h" 

0 The free radical scavenging capacity of the samples was found to be essentially unchanged 
over the duration of the testing. 

It was concluded from the stability testing that CAPROS@ was stable for up to 24 months. It was 
acknowledged that the gallic acid level increased over time, but the biological activity as determined from 
the DPPH testing for radical scavenging capacity was unchanged over the 24 months of testing. 

Appendix A contains a copy of the stability testing study report and supporting data, along with expanded 
stability testing under more severe processing conditions. 

E. Method of Preparation of CAPROS@ 

The process whereby CAPROS@ is prepared for commercial purposes to yield a standardized extract of E. 
officinalis is based primarily on the information detailed in the U.S. Patent # 6,124,248.' This patent was 
issued September 26,2000, to S. Ghosal (Ghosal, 2000). The summary below is derived from the cited 
US patent. 

As noted in Section II.C., the extract in question consists primarily of an enriched mixture of natural 
antioxidants of low molecular weight, hydrolysable tannoids. The resulting amorphous powder has patent 
protection for nutritional, cosmetic, and pharmaceutical uses. 

The particular process that yields CAPROS@ (at 4.2% by weight of the native fruit) involves harvesting 
the fruit from the Emblica ofJicina1i.s tree and preparing a finely pulped sample that is subsequently 
extracted with a very dilute aqueous solution that contains selected salts. The salts are critical to the 
process since they impede microbiological growth while also preventing the degradation of the desired 
antioxidant constituents by hydrolytic enzymes (glycosidases) that are naturally present in the fresh amla 
fruit. 

More specifically, the dilute aqueous solutions contain salts at levels ranging from 0.1 to 5%, and the 
specific salts that perform well were identified as sodium chloride, potassium chloride, calcium chloride, 
and magnesium chloride. Alternatively, the extracting solutions can be buffered with citrate or phosphate. 
The extraction process occurs with controlled heating to 70 f 5°C which facilitates the destruction of the 
indigenous hydrolytic enzymes. Following the extraction itself, the resulting content must be filtered 
prior to being held under refrigeration (at -1O'C) for three days. The final processing step is the spray 
drying or vacuum drying to yield the amorphous powder. 

The resulting material was analyzed to establish its chemical composition. The mixture is enriched in low 
to medium molecular weight tannoids with emblicanin-A and emblicanin-B as the more potent 
antioxidants. Punigluconin, pedunculagin, rutin, and gallo-ellagitannoids make up the balance of 
CAPROS? 

' While the patent describes the extraction process as occurring with water or aqueous alcohol, the actual production process 
used by Natreon relies solely on water extraction without the application of alcohol. Other US patents issued to S. Ghosal 
that address extraction and processing with additional applications of CAPROS@ can be consulted. They are identified by 
the following US patent numbers: 6,235,721; 6,290,996; 6,362,167; and 6,649,150. 

0 0 0 0 1 4  
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F. Finished Product Specifications for CAPROS@ 

The powdered extract from E. ofjcinalis complies with the finished product specifications, which are 
found in Table 4, and were developed by Indian Herbs Research & Supply Co. Ltd. (1999). 

Table 4. Specifications for CAPROS@" 

Constituent Assaysb 
Total low molecular weight hydrolysable tannins 
Gallic acid 

Heavy Metals 
Lead (Pb) 
Arsenic (As) 
Mercury (Hg) 

Sulfated Ash 
Water (Karl Fischer) 
Microbials 

Total aerobic place count 
Candida albicans 
Escheichia coli 
Pseudomonas aeruqinosa 
Salmonella 
Staphylococcus aureous 
Yeast & mold 

2 60% 
5 4 %  

5 2PPm 
5 I ppm 
5 I ppm 
5 6% 
f; 6 %  

5 5,000 cfulg; no pathogens 
absent in 1 g 
absent in 1 g 
absent in 1 g 
absent in 10 g 
absent in 1 g 
5 1000 cfulg 

a From Certificate of Analysis in Appendix B, Natreon, Inc., 2001; Dickerhof, 2001. 
Analyses determined by HPLC and HPTLC; see Natreon, Inc., 2001 and Appendix B. 

Appendix B contains Certificates of Analysis for three production batches of CAPROS@ that were 
produced in accordance with the Method of Preparation as summarized in Section 1I.E. 

G. Intended Dietary Use 

1. Intended Food Categories in Which CAPROS@ Will Be Used. FDA has defined several food 
categories in 2 1 CFR 170.3(n), and those listed below consist of the designated food categories in 
which Natreon intends to add CAPROS@, along with the anticipated use levels and numbers of 
daily servings. This information was derived from USDA food consumption survey data for both 
mean daily consumption levels and 90th percentile consumption levels; review of these 
consumption reports enables estimates of the dietary exposure to CAPROS@ to be made. 
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Table 5. Proposed Food Categories & Use Levels for CAPROS@' 

Daily Amount Daily # Servings Use Levels Daily Total CAPROS" 
Food Cateaoly Consumed (a) Consumedb Per Servina (ma) Dietaw ExDosure (ma) 

Mean Consumption Level - 
All Individuals 

beverages, nonalcoholicC 423 
373 processed f rui tsbr u i t ju icesd 

90th Percentile Consumption - 
All Individuals 

1.2 
1.5 

100- 150 120- 180 
100- 150 150 - 225 

TOTAL: 270 - 405 

beverages, nonalcoholicc 648 1.8 100- 150 180 - 270 
processed fruitslfruit juicesd 620 2.5 100- 150 250 - 375 

TOTAL: 430 - 645 

a Date extracted from USDA Food Consumption Survey Data (USDA, 1996). 
Serving size for nonalcoholic beverages is 12 fluid ounces or 360 g; serving size for processed fmitslfiuit juices is 
8 fluid ounces or 248 g. 
As defined in 21 CFR 170.3(n)(3). 
As defined in 21 CFR 170.3(n)(35). 

An overestimate of dietary exposure for CAPROS@ has been derived from the USDA food consumption 
survey information by considering males in the age group of 20 - 39 years who were reported to consume 
the largest amounts of nonalcoholic beverages and processed fruits/fruit juices of any of the US 
population segments (USDA, 1996). Furthermore, by considering the 90* percentile consumer within 
this population segment, we see that 2.3 servings of nonalcoholic beverages and 3.8 servings of rocessed 
fruits/fruit juices were consumed on a daily basis. When incorporating the maximum CAPROS use level 
of 150 mgherving into the designated food categories, the maximum total daily consumption level of 
CAPROS@ was calculated to be 91 5 mg. This figure likely constitutes an overestimate of the daily 
amount of CAPROS@ that would be consumed. 

8 

As a point of comparison, a single piece of the amla fruit, weighing 20 - 25 grams, contains 840 - 1,050 
mg of CAPROS@ since the documented yield of CAPROS@ from the patented process is 4.2% (Ghosal, 
2000). 

2. Intended Technical Effect to Be Achieved in Foods. CAPROS@, when added into the foods listed 
in Section III.G.1, is to function as a nutrient supplement as defined by FDA in 21 CFR 
170.3(0)(20). It is intended that the addition of CAPROS@ into food categories described above 
would reduce stress and foster enhanced health. 
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III. EVIDENCE OF EMBLICA OFFICINALIS AND CAPROS~ SAFETY 

A. History of Use of Emblica Officinalis 

According to FDA regulations,’ GRAS determinations can be based on common use in food prior to 
January 1, 1958, and FDA acknowledges that common use in food prior to January 1, 1958, can serve as 
the basis of a GRAS determination if such “use occurred exclusively or primarily outside of the United 
States.” However, such use outside of the US “shall be documented by published or other information and 
shall be corroborated by information from a second, independent source that confirms the history and 
circumstances of use of the substance. The information used to document and to corroborate the history 
and circumstances of use of the substance must be generally available; that is, it must be widely available 
in the country in which the history of use has occurred and readily available to interested qualified experts 
in this ~ount ry .”~  

Table 2 lists a multitude of health advantages ascribed to the ingestion of Emblica officinalis as an 
Ayurvedic treatment for varied and broad applications. These perceived benefits provided sustained 
motivation over generations to consume Emblica oficinalis. The use of Emblica officinalis as the 
predominant ingredient in popular rasayanas is reported to date to ancient times as both a home remedy 
used extensively throughout India and as prescribed by Ayurvedic practitioners. Rasayanas, especially 
Emblica-containing chyawanprash, have been consumed for thousands of years. Table 6a lists several 
references to ancient writings reported by Ojha where Emblica as consumed in chyawanprash was 
acknowledged for its health benefits.” When investigating its history of use, one encounters entertaining 
myths on the origins of chyawanprash. Among the myths, it was reported that chyawanprash was 
allegedly developed to rejuvenate an aging ancient sage, Chyawan Maharishi, upon his marriage to a 
young wife (Ojha, 2003, Anonymous, 2006a; Jajarajan, 2006). This and other myths notwithstanding, it 
has been established that an early reference to chyawanprash appeared in “Charaka Samhita around 2000 
BC in the first chapter of Chikitsasthana called Abhayamalakiya Rasayana Pada” (Ojha, 2003). 

The reports dating to antiquity as reported by Ojha on the consumption of amla for well-being were 
supported by numerous other references including those listed in Table 6b. Still other references to the 
historical uses of amla were encountered but could not be substantiated (see footnote 12 for details). 

Dharmananda cited the principal Ayurvedic text, Charaka Samhita (100 AD) in the section “The Place of 
Chikitsa” as the location describing both triphala and chyawanprash as invaluable rasayanas in the Indian 
culture (Dharmananda, 2006a). Charaka Samhita contains detailed compositional information on 
chyawanprash which was described as a “fruit jam.” Of the “active” components that make up 
chyawanprash, about 46% by weight is amla with over three dozen other “spicy ingredients” blended with 
amla. When considering the other dominant ingredients, such as honey, that comprise the finished 
product, the amla percentage totals 15%. Even with recipe variations over time and across geographic 
regions, amla was always determined to be the principal ingredient. According to Dharmananda, this 
conclusion was also noted in India Materia Medica. 

See 21 CFR 170.30(a). 
See 21 CFR 170.30(~)(2). 

references are provided to demonstrate the substantial history of use and the reason for the consumption of Emblica over 
time. The Expert Panel recognizes that the safety assessments for food additives and GRAS substances do not take into 
consideration the benefits to be derived from the consumption of the subject food ingredient. 

l o  Although references are made to the health advantages and benefits associated with the consumption of Emblica, such 
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h Dharmananda hrther described the use of amla as a dominant herbal component in rasayanas such as 
chyawanprash and triphala by quoting from Charaka Samhita as follows: 

"They have healing virtues and are (used in sacred and ceremonial occasions). They restore the 
faults to their normal course. They are light (as food). They enkindle digestive fire, and are good 
(digestive aids). They promote longevity and induce nourishment. They deserve every praise (for 
the virtues they possess). They prevent the effects of age more than any other drug. They 
alleviate all varieties of ailments, and impart strength to the intellect and the senses.. ." 
(Dharmananda, 2006b). 

Other standard Indian health and medical references include listings of amla. The Ayurvedic 
Pharmacopoeia of India lists amla when consumed either as fresh fruit pulp or as dried fruit pulp for 
multipurpose applications including treatment of anemia, jaundice, hemorrhage, acidity, and burning 
sensations, while further acknowledging its function as an immunomodulator and rasayana (Ayurvedic 
Pharmacopoeia, 200 1). Amla is also mentioned in several Ayurvedic formulations such as in the 
Ayurvedic Formulary of India (Ayurvedic Formulary, 1981). 

In their review of seven plants from India that have use in traditional medicines, Scartezzini and Speroni 
identify Emblica officinalis as a prominent plant of special distinction due to its strong antioxidant 
activity. The authors note that rasayanas, such as those containing Emblica oficinalis, are used in drug 
therapies, but they are also included in the practice of Ayurveda as a rejuvenating recipe as part of a 
dietary regimen to promote well-being. Emblica officinalis is considered to be the most common 
ayurvedic plant (Scartezzini and Speroni, 2000). 

Table 6. Historical References for the Consumption of Emblicu officindis" 

a. Historical Citations Contained in Ojha, 2003 

Charaka Samhita in the chapter of Chikitsasthana 
Navanitaka 
Ashtanga Samgraha 
Ashtanga Hridaya 
Chakradatta 
Chikisakalika under the heading of Shosha Chikitsa 
Sharngadhara Samhita in chapter Awaleha of Madhyama Khanda 
Brihat Yoga Tarangini 
Bhaishajya Ratnavali in chapter Rajayakshma 

2000 BC 
200 AD 
600 AD 
700 AD 

1050 AD 
900 AD 

1300 AD 
1600 AD 
1700 AD 

b. References Recognizing Longstanding Uses and Health Benefits of €mb/iw oHcina/is 
Dhanvantri Nighantu (Ojha & Mishra, 1985) 
Kaiyadeva-Nighantu (Kaiyadeva, 1979) 
Medicinal Plants of India Volume 1 (Satyavati, et al., 1976) 
Medicinal and Aromatic Plants of West Bengal (Pakrashi & Mukhopadhyay, 2001) 
Raja Nighantu (Tripathi, 1982) 
Indian Materia Medica (Pandey & Chunekar, 1986) 
Database on Medicinal Plants Used in Ayurveda Volume 3 (Sharrna, et al., 2001) 
Botanical Safety Handbook (McGuffin, et al., 1997) 

a English translations of Dhanvantri Nighantu, Kaiyadeva-Nighantu, Raja Nighantu, and Indian Materia Medica can be 
found in Appendix C. 

0 0 0 0 1 8  



Emblica OfJinalis Extract 
GRAS Assessment 
Page 17 of 150 

While the evidence of substantial human consumption of amla in India and the Indian subcontinent is 
extensive, Scartezzini and Speroni also note that these plants were imported into western countries at the 
end of the 1 Sth century, Dumont de Courset, a French botanist, grew about ten species at the Paris 
botanical garden, and it was reported that “fruits of this plant are available in Europe in any grocery as old 
medicament they were once used as laxative.” Some interesting disagreement was expressed in the mid- 
1700s about the effects of consumption of the Emblica fruit. Rumpf G. Everhard proclaimed that eating 
the dried or candied fruit was effective against dysentery and against cephalea (Scartezzini and Speroni, 
2000). 

In 19 19, Chick, et al. published their findings that the consumption of dried fruits of Phyllanthus emblica 
by Indian troops was effective in both preventing and curing scurvy (Chick, et al., 1919). The authors 
stated that the native population in India had long consumed the fruit as an antiscorbutic, and that this 
food was commonly bought and sold at the native bazaars. There was hrther reference to an 1837 Indian 
medical journal” whereby an outbreak of scurvy at Nassirabad, Rajputana in 1833-1834 was 
effectively treated with the dried fruits of Phyllanthus Emblica. The publication also reported that the 
minimum daily dose of the dry fruit needed to be effective was 14 grams. 

Additional historical documentation of the consumption of amla, or Indian Gooseberry, was published in 
1944 (Srinivasan, 1944). The antioxidant properties of the fruit were observed and had been thought to be 
the consequence of a protected form of vitamin C that was not itself subject to oxidation. At that time, the 
Food Department of the Government of India prepared the Indian Gooseberry to supply the vitamin C 
requirements for the Indian Fighting Forces to treat scurvy. 

Several scientific publications that address various aspects of interest regarding amla acknowledge its 
long history of consumption while some specifically reference the listing of amla in Charaka Samhita 
(Ghosal, et al., 2002; Bhattacharya, et al., 1999; Mishra, et al., 1983; Singh and Sharma, 1971; Jacob, et 
al., 1988). 

Parmar and Kaushal reference Emblica officinalis as one of the oldest Indian fruits, stating that the health- 
imparting properties were cited in old Ayurvedic texts, including Charaka Samhita and Sushrut Samhita 
(Parmar and Kaushal, 1982). A more detailed report on the growing locations and conditions of amla was 
offered with citations to documentation produced in 1905, 1906, and 1933. Several authors were cited 
that mentioned the health benefits of Emblica officinalis in publications from 1892, 1935, 1959, and 
others post- 1958. In particular, sources cited by Parmer and Kaushal include several articles that date to 
the 1890s and early 1900s.’* 

MacNab, (1837), Quart. Journ. Calcutta Medical and Physical Society, vol 1, no page number cited. 
The following sources were encountered but could not be retrieved for evaluation: Chopra, R. N., Chopra, I .  C., Handa, K. 
L. and Kapur, L. D., (1958), “Chopra’s Indigenous Drugs of India,” U. N. Dhar & Sons Pvt. Ltd, Calcutta; Duthie, J. F., 
(1905), “Flora of the Upper Gangetic Plain,” Vols I, I1 & 111, Bishan Singh Madendra Pal Singh, Dehradun; Burkill, I. H., 

(1955), “A Dictionary of the Economic Products of Malay Peninsula. I. The Crown Agent for the Colonies,” London; 
Kirtikar, K. R. and Basu, B. D., (1935), “Indian Medicinal Plants,” Vols I, 11,111, & IV, Bishan Singh Madendra Pal Singh, 
Dehradun; Brandis, D., (1906), “Indian Trees,” Bishan Singh Mahendra Pal Singh, Dehradun; Watt, G., (1889), “A 
Dictionary of the Economic Products of India,” I., Cosmo Publications, Delhi; Watt, G. (1 889a), “A Dictionary of the 
Economic Products of India,” II., Cosmo Publications, Delhi; Watt, G., (1 890), “A Dictionary of the Economic Products of 
India,” III., Cosmo Publications, Delhi; Watt, G., (1 890a), “A Dictionary of the Economic Products of India,” IV., Cosmo 
Publications, Delhi; Watt, G., (1 891), “A Dictionary of the Economic Products of India,” V., Cosmo Publications, Delhi; 
Watt, G., (1892), “A Dictionary of the Economic Products of India,” VI., Cosmo Publications, Delhi; Watt, G., (1893), “A 
Dictionary of the Economic Products of India,” VI. (Part 11), Cosmo Publications, Delhi; Watt, G., (1893a), “A Dictionary of 
the Economic Products of India,” VI. (Part IV), Cosmo Publications, Delhi; and Watt, G., (l908), “The Commercial 
Products of India,” Today and Tomorrow’s Publishers, New Delhi. 

12 
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It is instructive to note that Shah and co-workers observed that assessing clinical efficacy for ayurvedic 
medicinals commonly requires material administration over longer time periods---citing literature on such 
Ayurvedic practices. This implies that historical exposures to amla occurred in a more extended time 
basis and did not occur with brief exposures (Shah, et al., 1997). 

A well-established Indian firm, Dabur India, Ltd., which was founded in 1884, supplies the marketplace 
with chyawanprash and has done so for many years. On its website, Dabur documents its sale of 
chyawanprash prior to 1958 in noting that it modified its packaging of its popular chyawanprash product 
to expand the availability of this ancient restorative product (Dabur, 2006). 

Milando is a distributor that supplies Dabur Chyawanprash to European markets. As reported previously, 
it was documented that Europeans consumed amla in the 17OOs, and we see that it remains an item of 
commerce presently. 

In noting the widespread popularity of chyawanprash in India, Dharmananda reported that over 50% of 
the total sales of Ayurvedic formulations in India are chyawanprash, thus extending age-old consumption 
practices into modern day India. Dharmananda maintains that Indians on a daily basis consume 1 - 3 
teaspoons (or 10 - 30 grams) of the finished food that contains about 15% amla; this amount is equivalent 
to the daily per person consumption of amla of 1,500 to 4,500 mg (Dharmananda, 2006b). 

With very specific information supporting the claims of consumption of Emblica officinalis for numerous 
health benefits, there remains no doubt of the extensive use of amla and the complex mixtures comprising 
amla and its antioxidant extract by large numbers of Indians for centuries, and the consumption of 
Emblica officinalis has carried forward to modern times not only in India but in Japan, Europe and the 
us. 
The extensive history of use of the Emblica officinalis dating back thousands of years, particularly within 
India, has established a near reverence for the use of this material for a broad scope of applications as 
summarized in Table 2. Over the course of the past century, and particularly so during the past 25 years, 
some in vitro, animal and human studies have been undertaken to better document the health benefits 
associated with the consumption of Emblica officinalis and its antioxidant-rich extract. Interestingly, 
scholars who are familiar with the ancient Ayurvedic medical practices acknowledge that the scientific 
investigations into Emblica officinalis, chyawanprash, and other similar foods and formulations falling 
within Ayurveda do not parallel the more usual course of scientific inquiry since a substantial body of 
human usage experiences provides the foundation of acceptance (Ojha, 2003, p 135). 

As noted previously, the GRAS evaluation of the subject amla extract is based on common use in foods 
prior to 1958. However, numerous scientific studies, including both human and animal testing, have been 
conducted on amla and its extract that corroborate the GRAS determination from the common use 
considerations. The accumulated corroborating information has been compiled in Appendix D. 

0 0 0 0 2 0  
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IV. ASSESSMENT OF COMPOSITE INFORMATION FOR GRAS STATUS 

A. FDA Safety Standard and Common Use in Foods GRAS Criteria 

The FDA definition of “safe” or “safety” as it applies to food ingredients is “reasonable certainty in the 
minds of competent scientists that the substance is not harmful under the intended conditions of use. It is 
impossible in the present state of scientific knowledge to establish with complete certainty the absolute 
harmlessness of the use of any ~ubstance.”’~ It is FDA’s operational definition of food ingredient safety 
that serves as the framework against which this evaluation is provided. 

As noted in Section IILA., FDA permits GRAS determinations to be made based on common use in food 
prior to January 1, 1958. This approach does not require the quantity or quality of scientific procedures 
required for approval of a food addi t i~e . ’~  What do we know about the historical uses of amla and its 
extracts? In fact, the evidence of historical consumption of Emblica officinalis as a food containing the 
subject antioxidant constituents is compelling when considering the numbers of public references to 
consumption of E. officinalis in India and the Indian subcontinent over thousands of years. Such evidence 
is strengthened by the detailed public references to amla consumption in Europe in the 1700s, 
consumption by the Indian military for scurvy prevention and cure in the 1800s, and further scientific 
investigations in the early- to mid-1 900s. This accumulated historical usage documentation is compatible 
with the “reasonable certainty of no harm” standard cited earlier. 

It can be concluded from the composite history of use information as discussed in detail in Section 1II.A 
that there has been a substantial history of consumption of Emblica officinalis and its constituents without 
reported adverse effects by a significant number of consumers that spans several generations. 

B. Dietary Consumption Levels of Amla and Amla Extract 

Quantitation of human exposure from historical considerations is challenging. We know that the typical 
individual piece of amla fruit which weighs 20 - 25 grams will contain about 840 - 1,050 mg of the 
ingredients in CAPROS@, but we do not know the daily consumption equivalent of amla since we have 
not been able to document that amla is consumed as the raw fruit, apparently as a consequence of the high 
acidity and astringent taste (See Section 1I.A). Therefore, some reliance has been placed on scientific 
procedures as contained in Appendix D to corroborate the common use in food considerations as allowed 
by proposed 21 CFR 170.36. 

What do we learn about the safety of amla and its antioxidant fraction extract from the animal and in vitro 
studies? The LDso that exceeds 5,000 mgkg bw demonstrates the absence of acute toxicity, and the 
negative Ames test supports the lack of mutagenic potential for CAPROS@. Of the remaining animal 
studies cited, only the unpublished subchronic rat and rabbit study test results (see Appendix G) are 
reliable in a quantitative context, revealing the absence of adverse effects at the 100 mg/kg bw/day and 
500 mg/kg bw/day levels. Some decreases in GOT, BUN and creatinine levels were noted, and they are 
believed to be non-specific changes. Furthermore, a recent clinical study rules out adverse effects on 
kidneys, even in uremic patients (Chen, et al., 2009). However, assuming that a 1 00-fold safety factor 
would apply in extrapolating from subchronic animal exposure to chronic human experience, the 

I 3  See 21 CFR 170.3(i). 
I 4  See 21 CFR 170.30(c)(l). 0 0 0 0 2 1  
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subchronic test results would support a human daily consumption level of CAPROS@ of 70 - 350 mg for 
a 70 kg adult. 

Examining the human studies that have been summarized in Table 7 (as found in Appendix D) reveals 
human daily exposures to Emblica oflcinalis extending to 2100 mg. The results from the human testing 
suggest the absence of toxicity, even at the highest reported exposures. The published studies illustrate a 
cluster of safe daily usage levels around 450 - 500 mg. The unpublished 6-week clinical trial with 
CAPROS@, which was tested at 500 mgkg bw/day and at 1000 mgkg bw/day, corroborates this range as 
being safe; the unpublished subchronic rat and rabbit studies on CAPROS@ when allowing for the 100- 
fold safety factor, is compatible with the determination that a daily exposure of 400 mg of CAPROS@ is 
safe. 

Dharmananda's representations that the contemporary Indian population consumes amla-containing 
chyawanprash---and the calculated amount of antioxidant extract ingested---would be just under 200 mg 
without reported adverse effects just from this single amla-containing food. This representation addresses 
the topic of chronic human exposure more directly than any of the clinical test results identified. 

C. High Consumer Safety Assessment 

It is necessary when assessing safe consumption levels to ensure that the individuals who consume 
disproportionately larger than average amounts in their diets are not placed at risk. In light of the 
composite information cited with common use in foods considerations which are complemented by 
scientific studies, CAPROS@ incorporation as an ingredient in selected foods in the US food sup 
enable the typical consumer to safely ingest 400 mg on a daily basis. This quantity of CAPROS 
than half of the amount found in a single piece of amla fruit. 

As seen in Table 5, the consumer at the 90th percentile level of consumption would be expected to 
consume 430 - 645 mg of CAPROS@ per day. Does this larger daily exposure provide an adequate 
margin of safety for the 90th percentile consumer? When considering the published human exposure 
studies cited in Appendix D and summarized in Table 7 (as found within Appendix D), we see that the 
amla antioxidant extract has been safely consumed at daily levels of 1000 - 1500 mg, and some 
individuals consumed 2 100 mg per day for two months without adverse effects. Consequently, 
consumption by high level US consumers at nearly 650 mg per day is likely to be well tolerated. 

Interestingly, by considering males in the age group of 20 - 39 who consume the largest numbers of 
servings of the nonalcoholic beverages and processed fruitdfruit juices of any population segment, and by 
further considering the 90th percentile consumers within this population segment, the Expert Panel 
calculated a daily dietary exposure to CAPROS@ of 9 15 mg, an amount roughly equal to that amount 
found in a single piece of amla fruit, Even this overestimate falls within the range of 1000 - 1500 mg of 
the amla extract that has been safety consumed by humans. 

D. Common Knowledge Considerations 

In considering common knowledge criteria for GRAS determinations, FDA notes that 

". . .General recognition of safety requires common knowledge about the substance 
throughout the scientific community knowledgeable about the safety of substances 
directly or indirectly added to food."'5 

'* See 21 CFR 170.30(a). 0 0 0 0 2 2  
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FDA discusses in more detail what is meant by the requirement of general knowledge and acceptance of 
pertinent information within the scientific community, Le., the so-called “common knowledge element,” 
in terms of the two following elements: 

Data and information relied upon to establish safety must be generally available, and this is 
most commonly established by utilizing published, peer-reviewed scientific journals; and 

There must be a basis to conclude that consensus (but not unanimity) exists among qualified 
scientists about the safety of the substance for its intended use, and this is established by 
relying upon secondary scientific literature such as published review articles, textbooks, or 
compendia, or by obtaining opinions of expert panels or opinions from authoritative bodies, 
such as the National Academy of Sciences. 

The safety evaluation of CAPROS@ and E. oflcinalis as addressed in Sections I11 and IV relied in large 
measure on considerations pertaining to common use in foods prior to 1958, most of which have been 
published in the open literature or are available on the Internet. Furthermore, most of the supporting 
scientific procedures content found in Appendix D has been published in the scientific literature. 
Unpublished corroborating information, including the Natreon-sponsored 6-week clinical trial and the 90- 
day subchronic animal testing studies on CAPROS@, has also been a factor in the conclusions drawn. 

The remaining aspect of the common knowledge requirement for GRAS conclusions is the need to 
demonstrate consensus that the safety of the proposed food use would be generally recognized. The 
knowledge of the health benefits linked to the consumption of Emblica ofJicinalis has truly been 
established, recognized, and documented over thousands of years with the inclusion of information in 
various Ayurvedic texts and Indian handbooks and compendia. Particularly over the course of the last 
century, a more scientific approach has been taken with the dissemination of information on the safety of 
consumption of amla and its extracts. Ghosal, et al. and Scartezzini and Speroni have both written review 
articles that reinforce the view that amla consumption, with the component antioxidant fraction, is not 
only safe but is beneficial (Ghosal, et al., 2002; Scartezzini and Speroni, 2000). 

Of particular note is the inclusion of Emblica oflcinalis in the American Herbal Products Association’s 
compilation of safe botanicals (McGuffin, et., 1997). In describing the safety assessment procedures, 
botanical and herbal safety determinations followed the guidelines established by WHO and their 
Programme on Traditional Medicines. The following served as the guiding principle: 

“...if the product has been traditionally used without demonstrated harm no specific 
restrictive regulatory action should be undertaken unless new evidence demands a revised 
risk-benefit assessment.” 

Their safety evaluations are conducted with an understanding of the intended use; the botanicals and herbs 
can be whole, cut, powdered, and the safety assessment further extends to the crude extracts, as long as no 
chemicals are added. 

Four different classifications are available with the Botanical Safety Handbook, and Emblica oflcinalis 
received the most benign classification in that it “can be safety consumed when used appropriately” 
(McGuffin, et al., 1997). 

The Government of India through its actions to support and expand the production of amla and products 
derived therefrom for health and well-being of its citizens contribute to the general consensus of safety 
from ingestion (Government of India, 2003; Government of India, 2000). 

0 0 0 0 2 3  
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Finally, the 2003 book authored by Ojha, Chvawanprash from Vedic to Genomic Era, summarizes a 
substantial volume of information on chyawanprash with amla as the principal constituent, reportedly at a 
level of 90% by weight. In short, many have been aware of the availability and consumption of amla for 
long periods of time with both passive and active acceptance of the safe food uses of amla. 

E. Summary of Amla Extract Safety Assessment 
In summary, ample evidence is available to demonstrate that the proposed consumption levels of amla and 
CAPROS@ are safe. The preponderance of the information including, but not limited to, the following 
serves as the basis for the GRAS determination: 

Well-documented historical use in India and south Asia without adverse effects; 
Present day popularity and consumption by significant numbers of consumers world-wide, 
particularly in India and south Asia; and 
Safety corroboration from various clinical studies, animal testing, and in vitro testing on amla 
extract and CAPROS@’. 

This composite information and well-documented history of safe uses of Emblica ofJicina1i.s support a 
GRAS conclusion with the anticipated adult mean human exposure of 400 mg per day. This figure 
reasonably reflects historical food uses of the subject material to conform to the “reasonable certainty of 
no harm” standard referenced previously. In addition, the supporting information fulfills the common 
knowledge requirement for general recognition of safety. 
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v. CONCLUSIONS'~ 

The cumulative historical usage information compiled on Emblica officinah and reviewed in concert 
with corroborating scientific studies on Emblica officimUs and the extract of the antioxidant fraction, 
CAPROS@, provides the basis for the conclusion that a daily CAPROS@ exposure of 400 mg as a nutrient 
supplement with proposed food usage as summarized in Table 5 is generally recognized as safe. 
This independent G U S  determination is based extensively on the common use in foods basis in 
accordance with FDA's standard for food ingredient safety, i.e., reasonable certainty of no harm under the 
intended conditions of use. It is fwther understood that this GRAS conclusion applies to CAPROS@ as 
long as it is produced in accordance with good manufacturing practices and meets appropriate food grade 
specifications. 

CAPROS@ is Generally Recognized As Safe when consumed as a nutrient 
supplement in designated food categories when: (1) CAPROS@ is produced in 
accordance with FDA's Good Manufacturing Practices requirements; (2) it meets 
appropriate food grade specifications such as has been designated in Table 4; and 
(3) adult human exposure from the designated food categories occurs at an 
exposure level of up to 400 mg per day. 

Robert S. McQuate, Ph.D. 

Richard C. Kraska, Ph.D., DABT 

Wayne R. Bidlack, Ph.D. 

June 29,2009 

June 29,2009 

June 29,2009 

l6 The credentials for the individuals serving on the Expert Panel can be found in Appendix I, where the educational and 
professional backgrounds for Richard C. Kraska, Ph.D., DABT, Dr. Wayne R. Bidlack, and Robert S. McQuate, Ph.D. are 
summarized. Each has extensive technical background in the evaluation of food ingredient safety. Drs. Kraska and 
McQuate each worked on GRAS and food additive safety issues within FDA's GRAS Review Branch earlier in their careers 
and subsequently continued workmg within this area in the private sector. Dr. Bidlack is Professor of Food Science and 
former Dean of the College of Agriculture at Califomia State Polytechnic University, Pomona. He has worked extensively 
in food safety matters over the years and frequently serves as a consultant to the food industry. Dr. McQuate served as 
Chair of the Panel. 

GRAS ASSOC'IATES, LLC 
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RBS P.B. Na. 5, Sharda Nagar, Saharanpur  (U.P.) 247 001 

I 
STABILITY STUDY OF CAPROST" 

I Study No.: SS-1 

Protocol Prepared by. 

Protocol Approved by .

Study conducted at: 

Indian Herbs Research i& Supply Co. Ltd. 
P B No. 5, Sharda Nagar, Saharanpur - 247 001, U.P , India 

Page i of 14 

Date,  January 2, 1999 

Date. January 2, 1999 

Test Substance Identification: 

Capros'" (Standardized Extract of Fjnhiicu officirurris) 
Lot No.: 309 
Date of Manufacturing December 1998 
Manufacturer ' Indiaii Herbs Research & Supply Co. Ltd., Sahtlranpur - 247 001 U.P. ltidia 

Date Sample Received for the Study : 4th January 99, 1st June 99, 6th December 99, 
2nd June 0 97th December 2000,5th April 2001 

Dates of'rest 7th January 99,2nd Jure 1999, 9th December 99,4th June 2000, 
7th December 2000, 10th April 2001 

Study Completion Date : 10th April 2001 

Note Book No.: 1 Page No. 38, 103. 163 & 
Note Book No.: 2 Page No. 33, 9h 

Nattire's Way to Health 
Phone : 725044,725045, 725046,725459. Cable ' 'INDIANHERB'. Fax No. : (01 32) 726288. E-Mail : ihsre@vsnl.com 

FACTORY : Darra Shivpuri, Saharanpur, Phone : 721784 

U.PS.T. No. : SR-0229952 dt. 01-04-1991. C.S.'I' No.: 8R-5133183 dt. 10-04-7991 
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M 
s P.B. No. 5, S h a r d a  Nagar, Saharanpur (U.P.) 247 001 

Page 2 of 14 
Studv No. SS1 

I. OBJECTIVE 

To srudy the stability of Caprosm by keeping the samples at ambient temperature and to analyse 
them completely at the frequency of 0, 6, 12, 18 and 24 months. 

2. EXPERIMENTAL 

The stability of Capros" was studied by keeping the samples at ambient temperature. The samples 
were packed in aluminium sachet (S gm) which were packed in a carton. Sufficient number of 
these m o n s  were kept for the study. The samples were withdrawn at 6 months interval upto 2 
yrs. ani analysed For its physico-chemical properties and DPPH radical scavenging activity. 
Capros , Lot No. 309, Wg.date - December 1998 was randomly used for this study. The results 
are provided in Table-1 and subsequent IIPTLG finger prints have been provided in Fig. 1 to 5. 
The HPTLC test method used is attached to this report. 

3. coNcLusIoN 

HP'l'LC finger printing analysis o f  Capros" analysed at different geriod of time does not show any 
significant difference indicating the overall stability of Capros . Table-] aIso indicates that 
Caprosm is stable in given experimental condition, however Gallic acid content are increasing with 
time but this does not a f h t  the biofogid activity as $den& by DPPW radical scavenging test. 
Hence it is evident %om the present study that Capros kept at ambient temperature is stable upto 
2 yfs 

Nature's W8y fa Health 
Phone : 725044,725045,725046,725459. Cable : 'INDIANHERB'. fax No. : (0132) 726288. E-Mail . ihsre@vsnl.com 

FACTORY : Oarra Shwpuri, Saharanpur, Phone : 721784 
- - - L .  -0 C"..4.0? -1. *n  0' ,004 
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OMDOAM 
~~~~~~ HERBS RESEARCH 8 SUPPLY Co. LTD. iw, 

s P.B. No. 5 ,  Sharda N a g a r ,  Saharanpur (U.P.) 247 001 ,m 1 .CLI,E*II 
4 - 9  

Page 3 of 14 
Study NO. SS-1 

Table -I Results of Capro;” kept at nnibient temperature for different time dursilion 

s. PARAMETERS Initial After After After After 
NO 24 months 6 months 12 months 18 months 

I Appearance Fine hygroscopic 
powder 

2 Colotlr OK-white to 
yeUowish 

3 Odour Characteristic 

4 T a w  sour 

6. YO of Smdk tanno~ds 69 183 

7. % of Gdlic acid 0.66 

8 DPPHradrcal 15 Pi3 
scavanging activity 
(ICs0 valuc) 

9 MicrobioiogicaI tests** 
Total aerohic pate 
Lmint 
Eschcnchm Coli 

Fine I1ygr0sc0p1c 
powder 

Off-whlte to 
ycliowish 

ChmcterisLIc 

Sour 

2.92 

70 236 

0 84 

13 wg 

Pine hqgmscopic Fine hygroscopic Fmc hygro:roxopic* 
powder powder powder 

Yellowish Yc’cUow~sh brow Ycllowsl~ brown 

Clmtens t ic  Characteristic Cllaractensttc 

sour SOW Sour 

2.92 2.93 2.91 

68 607 66411 64 089 

1.20 1 52 I 81 

14 i‘i3 15 I% 16 Pg 

3 x IOJ CkWg 

Abscnt 

* Light caki~ig tendency was observed (Improved packing may obviare this deficiency) 

** - Note : These tests were done in April, 2001. 

- Nature’s Way to Wealth - 
Phone ‘ 725044,725045,725046,725459. Cable : ’INDIANHERB’. Fax No. . (0132) 726288. E-Mail : ihsre@vsnl.com 

FACTORY : Dam Shlvpuri, Saharanpur, Phone : 721784 

U.P.S.T. NO. 9R-0229952 dt 01-84-1991, C.S.T. NO.: SR-5133183 dt. 10-04-1991 
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Fiy ure-1 

C A M A G TLC Evaluation S o l b w x !  
krtXl)otRftRX*WXXIMwkR*WMlt**W***'XlnM**X 

INDIAN HERBS RESEARCH & SUPPLY CO.LTD. 
SttARDA NAGAR SAHARANPUR-247001 (U.P) 

PLC/I,IPTLC-lntegration (CATS V4.05. S/N:0202A016 / Sc3 V1.14, S/N:041123) 

HPTLC analysis o f  Capros f3aLch.w. 309 mfg .  date Dec.98.( I n i t i a l ) .  

C a l  ibr.7'able 

Scan 

lntegr a t  i on 

Cal ibrat ion t a b l e .  created : INDIAN HEMS( K&O) 
F i l e  name : CAPRO-1 7/JAN/99 13:58:06 
User name wh i le  measuring I INDIAN HEWS( R&D) 
F i l e  name : CAPPRO-1 7/JAN/99 13:58:42 
User whi le  in tegra t ing  . IND IAN HERBS( R&D) 
F i l e  name : CAPRO-1 l/Jh/99 13:30:52 

Analy t ica l  and chromatographic conditions: 
Ana i ys i  s :analysis o f  Capos ( I n i t , i a l ) .  
Plat; mater ia l  : S i l i c a  gel 60 F254 
Solvent. .Ethyl acetate: A.A.  : T . A .  :Water 1 0 0 ~ 1 1 : 1 1  :27 
~ p p l  i ca t ion  mode :Carnag linomat !V 
Deve.lopmcnt; mode : Camag tw in  trough chamber. 

Scanner settl ngs : 
Plate s ize ( w d t h  x height ) .  
A9pl icdt ion poS7t ion Y 
Position o t  solvent. f r o n t  
Scan s t a r t  p o s i t i o n  Y 
Scan end pos i t ion  Y 
Scan s t a r t  p o s i t i o n  X 
Distance between t racks X 
Number of t racks 
lame . . 
Monochromator banmi dt.h. . . 
Wavelength 
S ! i t  dimension . 
D a t a  step reso lu t ion . .  . 
Display scal ing 
Measurement mode.. . 
Scann I fig speed 
@! t i ca l  f i i t e r  
Zeroi ng mode 
Y-positon f o r  0 adjustment 
Quick scan from 
Offset  
Semi ti v i  t y  
H;gh voltage o f  PM 

. . 20 x 20 cm 
: 10.0 ITm 
: 7 0 0 m  
: 10 .0  rnm 
: 7 0 . 0  mm 
: 31.8 mm 
: 0 0 m  
: . I  

Deuteri um 
20 nm 

: 260 nm 
5 .0  x 0.45  rnl 
10F irn 

: 1OUU AU 
Absorption / Ref lect ion. .  

: 20 m/s 
. Second order 
: Automatic 
; 10.0m, 'rrack: 1 
: 10.Urmi t o  ?O.anirn, a11 t racks 
: 10% 
: Autornatic (40) 
: 435 v 

Track optimizat3on.. . 

Optimizat ion mode. . . 
Peak threshold, height : 100 AU 

Track opt imizat ion : OFF 

Peak threshold, slope : 5 

I t racks x 0.4  m 

User name : INDIAN HERE(  R&D) /IJAN/1999 ID:7CFOlO/Ot~lE3307 Daw 1 
Signature : SlJDerVl SOT : 
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end 
R f  H 
0.09 65.5 
0.14 0.0 
0 .21  11.4 
0.34 53.8 
C.46 25.1 
0.55 7.3 
0.89 49.4 

Figure-1 StGdy No.SS-1 

I 

400 4 

7 

L ,  

I I 1 

8 . 0  B , I  0 . 2  8 . 3  8 . 4  0 . 5  0 . 6  0 , 7  0 . 8  0.9 1.0 

C R f  1 Uauelsnsth: 260 nn 
Track: 1, nal se  laue l :  8.331RU, raw data f i l e :  CRPRO-I 

u4,  as SLN : 0 2 0 2 ~ 1  16 CAMRG SOFTUARE ( c )  1338 SCRNNER 3 :  E41123 
lrdck 1. Artalms a :  
Peak 

t 

3 
4 
5 
6 
7 

i 
area 

F [%I 
2017.4 7.42 
1621.6 5.96 
505.9 1.86 

10704.1 39.34 
8339.9 30.65 
1364.9 5.02 
2652.6 9.75 

27206.5 

Page 1 User name : INDIAN HFXES( K&D) 
S i g n a w e  : S u w v i  sor : 

7/JAN/1999 IO:7CF01070031140r 
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Figure-2 

C A M A G TLC Evaluat ion SoftWaf(? 
W * W C k f t * * l h W r W X * * m -  

INDIAN HERBS RFSFMCI-I R SUPPLY CO.LTD. 
SHARDA NAGAI-? SMARANPUR-247001 1U.P) 

TLCIHPTLC-Integration (CATS V4.05. S/N:0202A016 / Sc3 V 1  .la, S/N:041123) 

HPlLC ana l ys i s  o f  Capros Batch.no. 309 mfg. date Oec.!28.(After six months) 

C a l  I br.Table 

Scan 

l n t c g r a t i  on 

Ca l i b ra t i on  t ab le ,  created . INDIAN HERBS( R&D) 
F i l e  name : CAPRO-2 2/JtiN/99 14:35:10 
User name wh i l e  measuring . INDIAN HERBS( R&D) 
F i l e  name : CAPRO-2 2/JUN/99 14:35:44 
User wh i l e  Integrat ' i  ng 
F i l e  qame : CAPRO-2 2/JGN/% 13:37:42 

INDIAN HERBS( R&n) 

Analytical and c h r m t o g f a p h i c  conditions: 
Analys is :analysis of Capros ( Af te r  s i x  months). 
Plate  mater ia l  : S i l i c a  gel  60 F254 
Sul vent :Ch.yl acetate:  A .A .  : F .A .  :Water 100.1!:11:27 
~ n p l  ication mode 
Development mode 

Scanner set t. i ngs : 
Plate 57ze (w id th  x he igh t ) .  . 20 x 70 cm 
Appiicaiion p o s i t i o n  Y . 10.0 flm 
Pos i t i on  of solvent f r o n t  . 70 0 mn 

Scan end position Y : 7 0 0 m  
Scan s ta rk .  p o s i t i o n  X : 41.8 
Distance between t racks  X : 0 0 mn 
Number of track!; : 1  
13mp.. . Deuteri um 
Mo~ochwmator 9aridwidt;h. . , 20 nin 
Wave? ength : 260 nm 
S l i t  dimensfon., . 5.0  x 0 45 rn 
Data  s tep  r eso lu t i on . .  . 100 urn 
01 sp I ily scal 1 ng : 1000 AU 
Measurement mode.. . Absorption / Ref lec t i on . .  . 
Scanning speed : 20 mn/s 
Opt'rcal fi Iter 
Zeroi rig iaode : AuLnTIat'ic 
Y-positon for 0 adjustment . lO.Om, Track: 1 
Quick scan from : 1O.Gmi tr: 7S.Oira, a17 t racks  
O f f se t  , IO% 
Sens 1 11 v i  t y  : Autmdtic (23)  
Hjgh vo l tage  Of PM 

:Carnag l inoinat 1V 
: Caniag tw in  rroiiijh crainber 

Scan s t a r t  position y : 10 . 0  m 

: Second order 

432 v 
Track opt im iza t ion . .  . 
Ootimi zat3on mode. . . Track opt?mizat'on : or: F 

I t racks  x 0.4 m 
Peak tkreshold, height : 100 AU 
Peak th resho ld .  slope . 5 

User name : INDIAN HERBS( RRD) 2/JUN/1999 ID: 7CFObO%OU252/2U page I 
S i g n a t m  ' Supervi SOI' : 
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start  
R f  H 
0.07 79.6 
0.09 74.5 
0.14 0.0 
0 .21  15,3 
0.34 64.1 
0.46 22.8 
0.81 0 . 4  

Figure-:, StGdy No ss-1 

RF 
0.07 
G.30 
C.18 
0.27 
0.41 
0.50 
0.87 

SPECIRUfl : t i :  CRPAO 2 INDIRN HEADS( RBD) Z/JUN/1999 13:37 
nethod Scan -- Data E n d L  

E00 701; 
400 500j 
200 30e.L 100 

0 1  I I f 1 I ,I 

a,% 8.1 0 . 2  6.3 a ,4  a.5 8.6 0 . 7  8.8 0 . 9  1 . 0  
Wauelength: 266 nn f R f  1 
Track: 1 ,  noisa Ieruct: 8.839RU2 r a w  data f l l s :  CAFAO-2 
I u4,85 S/N : azama 16 CAnAG SOFTURRE (cl 1998 SCRNNER 3: 841123 

d 
3 
4 
5 

rnax 
ti 

175.1 
101.4 
20.3 

264.8 
189.1 
45.9 

139.8 
941.4 

[XI 
18.60 
10 17 
2.16 

28.65 
20.08 
4.88 

14.85 

end 
R f  H 
0.09 74.5 
0.14 : . o  
0.20 12.3 
0.34 64.1 
0.46 22 8 
0.57 7 .2  
0.89 50.0 

t o t , d l  are 

area 
F [XI 

1725.5 6.26 
1320.0 4.79 
476.7 a .  1:! 

19918.7 35.62 
8567.1 31.03 
1544.2 5.60 
3003 2 10.93 - 27555.3 

User rime : INDIAN HERBS( R&D) 2/JUN/1999 ID:7CF0602UD250241 page 1 
Signature : Supervisor : 

0 0 0 0 3 6  
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Figure-3 S t &  N0;SS-l 

C A M A G TLC Evaluation Software -- *xmkMnM+******* 

INRIAN IIERBS RESEARCH & SUPPLY CO.LTR. 
SIMDA NAGAR SNWPUR-247001 (U.P) 

lTC/HPTLO-fn~egration (CATS V4.05, S/N:0202A016 / Sc3 V l . 1 4 ,  S/N:041123) 

IIPTLC analysis o f  Capros Oatch.no. 309 mfg.  date Rec.98.(After one year) 

Cal ibr.  fable Cal ibrat ion tab le,  created : INDIAN HERBS( R&D) 

Scan User name whi le measuring I INDIAN HERBS( R&D) 

In tegrat ion user wh:le 1ntegrat;ng ' INDIAN HERBS( R&O) 

AnalyLical and chrcmatographic condit ions: 
Am lys i s  
Plate mater ial  : S i l i c a  gel 60 F254 
Solvent 
Appl m t i o n  made 
Uevelopnient mode 

F i l e  name . CAPKO-3 9/DEC/99 14:47:00 

File name : CAPRO-3 9/DEC/99 14:47:38 

F i l e  name : CAPRO-3 9/OEC/99 13:42:18 

:analysis o f  Capros ( After  one year).  

:Ethyl acetate: A . A .  :F A.:Water 100:11:11:27 
:Carnag l i r t m a t  IV 
:Carnag twin trol ign chamber 

Scanner set t i ngs : 
Plate size (width x he ight>.  
Appl icat ion positian 'i 
Pos 1 t i on o f  s ol vent f r on t  
Scan s t a r t  posi t ior l  Y 
Scan end pos' i t ion Y 
scar] s t a r t  pos i t i oq  X 
Distance between tracks X 
Nmber of t racks 
Lamp, . . 
Monocnromator bandwidth. . 
Wavelengtr 
S!!t dimension. ~, 

Data  step resolut ion. .  . 
Uispliy scal ing 
Measureinent mode., . 
Scann i ng speed 
Opt'ica: f i l t e r  
Zeroifig mode 
Y-positon for 0 adjustment 
Quick scan from 
O f f s e t  
S e w  t~ vity 
High voltage of PM 

. . 211 x 2C cm 
: 10.0  mm 
' 70,0  I M ~  
: 10.0 m 
: 70.0  inn 
. 51.8 rn 
. 0.0 irm 
. 1  

Peuteriuin 
20 n r  

: 260 nm 
6.6 x 0.45 mr! 
100 DIT 

: 1OC0 AU 
Absorption / i ie f lect lon. .  . 

' 20 mls 
: Second order 

Automatic 
: lO.Om, TracK: 1 
, 10.0m t o  70 Imun. a l l  t racks 
: 10% 
: Autozatic (23) 
: 432 \I 

rrack optimization.. . 
Track opt imizat ion 1 OFF 
Optimization mode., . 
Peak threshold. her'ght : 
Peak t . fr , t?ehold,  slcpe . 5 

7 tracks x 0.4 mm 
100 AU 

User name : INRIAN HERBS( R&D) 9/DEC/1999 ID:7CFOCO90U2A1062 page 1 
Signature : Superv! sor : 
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- = -  ~ - - .  
Figure-3 Stud/ No.SS-1 

SPECTRUtl :n: CRPRO 3 INDIRN WERI)S< R8D) 9/DEC/1999 13 41 
nethod Scan Catibrptlan Spectrun &%&-End HELP 

AU 1008, Analysis a: 

108 

r I I I I - 
Uauelength: 260 nrr CRf 2 
Track: 1 .  noise leuel: 8.931QU~ raw data f i l e :  CFIPAO-3 

0.8 8 . 1  8 . 2  8.3 8 . 4  8'5 8 . 6  8 . 7  8.8  8 . 9  1 . 0  

El u4, a5 S/N : 8 2 8 ~ ~ ~  16 canw SOFTURRE ( c )  1998 SCANNER 3:  041123 

Track 1. Anal.ysi5 a: 
Peak 

# 
1 
2 

4 
5 
h 
7 

7 

5tart 
R f  CI 
C.07 64.2 
0.09 79.4 
0 ,15 0 .4  
0.21 10.0 
0.34  52.7 
0.47 24.6 
0 .82  1 5 

T o t a l  hei 

R f  
0.07 
3.11. 
0 .18  
0.26 
0.42 
0.51 
0.80 

ght = 

max 
M C%1 

158.0 16.41 
113.6 12.43 
22.2 2 .31  

277.7 28.05 
188.7 19.60 
49.3 5.12 

147.0 15.27 
962.4 

end 
R f  H 
0 .09  79.4 
0.15 0 . 4  
0 . 2 1  10.0 
0 .34  52.7 
0 .47  24.2 
0.56 7 . 4  
0.90 1 4 . 9  

to ta l  area = 

area 
F C X l  

1653.4 6.50 
1537.3 5 .48  
553.4 1 .97  

10959.9 39.  C6 
8463.5 30.16 
1413.5 5.04 
3279.0 21.69 

28060.0 

page 1 User name : INDIAN FlERBS( li&D) 
Signature : Supervi so r  : 

9/DEC/1999 ID: 7CFOC0900292625 



Emblica Offinalis Extract 
GRAS Assessment 
Page 37 of 150 

-...j- ..- ... & I  

Fig ur e-4 Stud/ NO.%-1 

C A M A G TLC Evaluation Software -- 
INDIAN HERES RESEMCH & SUPPLY C0.LTD. 
SHARDA NAGAR S W P U R - 2 4 7 0 0 1  fU.P1 

TWtlPTLC-Integration (CAIS V4.05. S/N:0202A016 / Sc3 V1.14, S/N:041123) 

tlPTLC analysis o f  Capros Batch.no. 309 rnfg. date Dec498.(After one year L 
s i x  months). 

Cal ibr.Table Cal ibrat ion tab le,  created : INDIAN HERBS( R&D) 

Scan User name whi 1 e measuring . INOIAN HERBS( R&D) 
In tegrat ion User whi le in tegrat ing . INDIAN HER&% RRDI 

Analyt ical  and chromatographic conditions: 
Analysis 
P late mater ial  
Solvent 
Appl icat ion mode :Carnay Iinomat 1 V  
Development mode 

Scanner s e t t i  rigs : 
Plate s ize (width x height) .  . 20 x 20 cm 
Appl icat ion pos i t ion Y : 10.3 I I ~  
Posit ion o f  solvent f ron t  : 70,0 mn 
Scan s t a r t  pos i t lon  Y : 10.0 mn 
Scan end p o s i t i o n  Y : 70.0 mn 
Scar; s t a r t  pos i t ion  X : 61.7 um 
Distance between tracks X : 0 . 0  m 
ziuniber o f  t racks : 1  
Lamp.. . Deuterium 
Monochrcmator bandwidth.. , 20 nm 
Wavelength : 260 nrr! 
s i l t  dimension.. . 6.0 x 0.45 mn 
D a t a  step resolut ion. .  . i00 pm 
c)? so1 ay scai i ng : 1000 AU 
Measurment mode.. . Absorption / Reflection.. 
Scanning speed * 20 mm/s 
Optical f i l t e r  : Second order 
Zeroirlg mode : Automatic 
Y-positor. for 0 adjustment : 10 &%I, Track: 1 
Qulck scan frm : 10.0mn t o  70.0mi. a l l  t racks 
Offset ; 10% 
Sens i t i v i t y  : Automatic (231 
High voltage of PM 

Track opt imizat ion..  . 
Track op t imzat ion  : OFF 
OptimiraZion mode., , 
Peak tnreshoid, height : 
Peak thresnold, slope : 5 

F r l e  name : CAIJRO-4 4/JUN/OO 15:07:02 

F i l e  name : CAPRO-4 WJUNlOO 15:07:44 

F i l e  name : CAPRO-4 4/JUN/UO 15:33:10 

:analysis o f  Capros ( Af te r  one gear & SIX months) 
:S:iica gel 60 F254 
:Ethyl acetate: A.A. :F.A.:Water 100:11.11:%7 

:Carnag t w l  n trough chamber 

: 432 v 

r t rack5 x 0.4 m 
100 AU 

0 0 0 0 3 9  
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_ _  
# 
1 
2 
3 
4 
5 
6 
7 

r a g e  L A  VI  ~4 

Figure-4 Study No.SS-1 
4iJUN/266B 15 36 SPECTRUtl : W  : CCtPR0-4 INDICtN HERBS< R%D) 

d Scan ion Spectrun pnfs End HELP 

1000 FIna lys 1s a : QU 

. . ~  

Rf H R f  H rxi 
0.C6 5.5 0.07 160.0 16.03 
0.09 80.3 0 . 1 1  125.7 12.59 
0.25 0.2 0.18 26 .1  2 .61  
0.21 15.9 0.28 283.8 28.42 
0.34 48.6 0.42 190.2 19.05 
0.47 24.7 0.51  46.7 4.68 
0.79 0 . 3  0.88 166.0 16.63 

800 

500 

480 p 

- ,  
0 . B  8 . 1  0 , Z  B , 3  0 . 4  8 . 5  8 . 6  6 . 7  8 . 8  6 . 9  l . B  

Uauefength: 268 nn CRF 1 
Track: 1 ,  nulsa level: 0.778AU* FOU data f i l e :  CLPRO-4 

E ~ 4 . 0 ~  siN : 8 2 8 2 ~ 0  16 CRtlAG S O F T U R R E  ( c )  1998 SCFINNER 3: a41123 
Track I ,  Analysis a: 
Peak I start I max 

Ictal height = 998.5 
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Figure-5 

C A M A G TLC Evaluation Software --- * 
INDIAN HERBS RESEARCH ti SUPPLY CO.LTD. 
SHARDA NAGAR SA"PUR-247001  ( U .  P) 

.fLC/HPTLC-Integratian (CArs v4.05, S/N:0202A016 / sc3 ~ 1 . 1 4 .  S/N:O~II~J) 

IiPTLC analysis o f  Capros Batch.no. 309 mfg. (late Dec.98.( af ter  two year) 

Calibr.Table 

Scan 

In tegrat ion 

Cal ibrat ion t ab?e .  created INUfAN HERBS( R&D) 
F i l e  name ; CAPRO-!I 7/OEC/OO 15:15:24 
User name whi le measuring 
F i l e  nanie : CAPRO-5 7/DEC/b0 15:16:02 
User whi l e  in tegrat ing 
F i l e  Game : CAPRO-5 7/DEC/OO 15:40:46 

INDIAN HERBS R&D) 
INDIAN HERBS( R&O) 

Analy t ica l  and chrcxnatographic condltions: 
Analysis 
Plate material 
so2 vent 
Appl icat ion mode :Carnag I i n m a t  IV 
Developnient mode 

Scanner sett ings: 
Plate s ize (width x he ign t ) .  . 20 x 20 cm 
Appl:cation pos j t i an  Y : 10.0 m 
P o s i t i m  o f  solvent f ron t  : 70.0 m 
Scan s t a r t  position Y : 1 0 . 0  m 
Scan end pos i t ion  Y : 7 0 . 0  IXI 

Scan s t a r t  pos i t ion X : 33.7 m 
D:srance between t racks X : 0.0 mm 
Number of t racks : 1  
Lamp. . . Deuterr urn 
Monocnromator Dandruidth.. 20 nn 
Wave1 engt3 : 260 nm 
S l i t  Uimension.. . 5.0 x 0.45 m 
D a t a  step resolut ion. ,  , 100 ,Lm 
Display scal ing : 1000 AU 
Measuremert. mode.. . Absorption / Reflect ion..  . 
Scanfli ng speed : 20 m/s 
Optical f 'ilter : Second order 
Z x o i n g  mode : Autmat ic  
Y-positon for 0 adjustment : lO.Om, Track: i 
( luck  scan from : 1 O . O m  t o  70.0m, a l l  t racks 

:analysis of Capros ( after twc, year) 
:S i l i ca  gel 60 F254 
:Ethyl acetate: A .A .  : F .A .  :Water 100:11:11:2? 

:Carnag tki n trough chamber 

Offset : 10% 
Sens i i i v i  ty  : A u i m a t i c  (28) 
H3gI-i voltage o f  PM : 432 V 

Track apt imlzat ion..  . 
Track opt imizat ion ; OFF 
Optlmizatior& mode.. . 
Peak threshold, height : 
Pea6 threshold. slope : 5 

7 tracks x D.4 m 
100 AU 

0 0 0 0 4 1  
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Figure-5 

4 

rdgt? 13 CJI L'4 
Study N0,SS-1 

7jDEC4080 15 45 SPECTRUfl :fl: CRPRO-5 INDION IiERBS( REfD) 
f lsthad Scan -hl.&rtLnn SPectrun Data End HELP 

AU ~000,  O n a l y r ~ s  a :  

:::I 
100 

0 1  I I I I I I I 1 

0 . 0  a , i  8 . 2  6.3 8.4 6.5 8 . 6  0,7 6 . 8  8.9 1.0 
Uauelength:  268 nn CRf 1 
Track: 1 ,  nolse l eu r t l :  8,778F1U4 raw d a t a  f i l e :  COPRO-5 

ffl u4.85 S/N : ~ 2 0 2 ~ 8  t 6 CAf lAG SOFTUAAE (cl 1998 SCANNER 3. 041123 
Track 1. Ana lys i s  a: 
Peak 

# 
1 
2 
3 
4 
5 
5 
f 
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SIGNATURES 

This study meets the requirements of the Good Laboratory Practice standards as per Indian 
regulatiorts. 

Name : SUDHAKAR AGRAWAL 

Laboratory Director 

Date : 10th April 2001 

We the undersigned declare that the methods, results and the data ~ ~ t a i n e d  in this reporl FaithMIy 
reflect the procedures used and raw data collected during the study 

Date : 10th April 200 1 

Name SATISH CHAUHAS 

Laboratory fncharge 

Name : AMRUDH KUMAR 

Laboratory Technician 

Date : 10th April 2001 

Phone : 725044,725045,725046,725459. Cable , ‘IND1ANWERB’. Fax No. : (0132) 726288. E-Mail : ihsre@vsnl cam 
FACTORY : Oafra Shivpuri, Saharanpur, Phone : 721784 

1 1  n + T h i x  . E D  niwmcq A+ ni.nA-iaai C .$ T N o ,  SR-5133183 dt 10-04-1991 
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1 ~ ~ 1 ~ ~  HERBS I,LVLmI\VI I 2 SUPPLY Co. LTD. 
s P.B. No. 5, Sharda Nagar, Saharanpur (U.P.) 247 001 

i I 
I ConEden tial 

Page 1 of 2 '&&gethod tf CAPROS" 100A 

OUANTlFICATION OF SMALL TANNOIDS IN CAPROSTM 

I 

Scone of the Method 

This is a high performance thin layer chromatographic (1WTl.C) test method used for quantiijhg 
the active fraaioo in CAPROS'. 

Method 

1, S r m ~ l a  Premwatian : Weigh accurately 100 mg of CAPROSN in a flask and dissolve it in 
25 rnl of distilled water. Shake well for about 5 minutes, and then add additiortal 25 ml 
of distilled water. It was shaken for about 10 minutes in 8 sonicator bath Filter to 
remove any suspended particles. Discard initial 2-3 mi and collect 5 ml in a flask. Use 5 1.11 
of tcst samples for WPTLC analysis. 

Sample Concentration - 100mgi50ml 

Standard Used - CAlic Acid 
Concentration of  Standard - 0.1rng/ml 
Quantity of Standard Applied - I ,  2, 5, I O  PI 

Sample Applied - 5 ~ 1  

2 Adsorbent : 

3. Samale AoDLicator: Cmag Linomat IV 

4 Solvent System: Ethyl AcetatclFormic AcidAcetic Acifi'ater (-loo/] 111 1/27, upper layer) 

Prcpofxon cfSdveent Sy,stem: Measure 33.5 ml Ethyl Acetate in a 50 nJ measuring cylinder and 
add to this, 3 7 ml Formic Acid and 1.7 ml Acetic Acid arid make up the valume to 50 ml 
using distilled water (9.1 rnl). Transfer it into separating funnel and mix gently. Allow it stand for 
about 1 hour. Discard the water-phase {lower layer) and use the upper layer as the solvent system. 

5. Develonment Chamber : 10x10 cm or 20x10 em twin trough chamber Place ordinary 
filter paper in the developmettt chamber for saturation. Keep the chamber closed with the lid 

Silica gel 60 F 254 TLC plate, E.Merck, E654  

6. Scanner: Cmag's TLC Scanner Uf with CATS 4.05 software. 

I Natum's Way to Health 
Phone : 725044.725045,725646.725459. Cable : 'INDIANHERB'. Fax No. : (0132) 726288. E-Mail : ihsre@vsnl.com 

FACTORY : Darra Shivpurl, Saharanpur, Phone : 721784 

1 I P % T Nn : SR-0229952 dt. 01-04-199 I ,  C.S T. No.. SR-5133183 dt. 10-04-1991 i 
0 0 0 0 4 4  
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7 hoalication Procedure : Apply separately 5 p1 oftest solution and standard solutions (1,2, 
5, 10 pl) of Gallic Acid on to a TLC plate. Develop the TLC plate in the above solvent system 
and ailow it to run up to about 80 mm. Remove the TLC plate form the chamber and allow it 
to air dry or use llair drier. Scan the plate at 260 nm in absorbency mode. 

, 
guantifreation of Smatl Taunoids 

Calculate the percentage of small tannoids using the following formula in test sample 

Calculation: 

Determination of Water Soluble Extractive Value 

Weigh accurately 1.0 gm CAPROS'" in 100 ml flask and extract with water (25 ml x 4) over a 
steam water bath. Filter the extract using a laboratory grade fiIter paper and collect clear filtrate 
and dry it in an oven at 100-1 10°C to Constant weight. Calculate the water-soluble extractive value 
as follows. 

Ouaetification or CaUie Acid 

The contmi of Gallic Acid can be determined by using a linear regression equation obtained fiorn 
the calibration graph plotted between concentration and the area of standard Gallic Acid 

7 Note . The method provides reproducible resuIts. Occasiodly, the base line peak may be 
divided into two peaks, wtiich does not interfere with tfie final results. 

Natura's Way to Heallb 
Phone : 725044,725045,725046,725459. Cable ' 'INDIANHERB'. Fax No : (0132) 726288 E-Mail : ihsre@vsnl corn 

FACTORY: Darra Sttivpuri, Saharanpur, Phone. 721784 

11 P S T  NO SR-0229952 dt. 01-a4-1991, C.S.T. NO.: SR-5133183dt. 10-04-1991 
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Stability study of Capros@ after Pasteurization and Retort treatment 

Study No. NAT/CHEM/O8/08 

DATE: July' 2008 

Conducted at 

Research and Development Center 

Natreon Inc. (India) 

CL MA, Salt Lake City, Sector I1 

Kolkata 700 091 
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Preface 

General 
Study conducted at: Natreon Inc. 

CLlSA, Sec-11, Salt Lake City 
Kolkata 700 091, INDIA 

Project No.: NAT/CHEM/O 8/07 

Test item: Capros@ [Lot CA08061041 

Title Stability study of Capros' after Pasteurization and 

Retort treatment 

Project Staffs 
Investigators Dr. Dipankar Banerjee 

Dr. Sauryya Bhattacharyya 

Co-Investigator Dr. Debashis Pal 

Project associates Mr. Partha Ganguly 

Schedule 

Initiation of study 

Completion of study 

Final report 

Mr. Amartya K Gupta 
Miss Piali Nath 

July, 2008 

July, 2008 

July, 2008 

Quality Assurance 

The study was conducted in accordance with good laboratory practice guidelines and analytical results were obtained from 

instruments conforming good laboratory practice softwares. 

Amendment Procedures 

This protocol can be amended at the discretion of the General Manager. Changes or revisions of this project protocol 

will be documented stating reasons, signed by the investigators. 

Deviation from project protocol 

Nil 
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Archiving 

The following records are stored in the scientific archives Natreon, Inc., Kolkata according to GLP regulations: 

i) 

ii) 
iii) 

iv) Record of samples 

Copy of the project protocol 

All raw data generated during study period 

A signed copy of final report 

Objective 
The objective of the present study was to establish the stable nature of Capros’ after going through 

processes like pasteurization and Retort treatment. 

Materials and Methods 

1. Characterization of test item 
Name Capros@ [CA0806104] 

Colour Yellow 

Physical state solid 

Storage stored in vacuo at room temperature 

2. Pasteurization of Caproso 

Caproso was dissolved in Milipore water to prepare stock solutions of 1 and 10 mglml. The solutions were heated at 

65oC for 30 minutes in a closed vessel (Pasteurization). HPLC-PDA analyses as well as determination of antioxidant 

profile of the samples before and after treatment were done. 

3. Capros@ undergoing retort (autoclave) treatment 

CaprosB was dissolved in Milipore water to prepare stock solutions of 1 and 10 mglml. The solutions were autoclaved 

for 15, 30 and 60 minutes separately at 15 psi pressure (.: 120°C). HPLC-PDA analyses as well as determination of 

antioxidant profile of the samples before and after treatment were done. 

4. Conditions of HPLC of Capros@ 
Column-NovaPak RP CI8  [150 x 3.9 mm, 4 pm] (Waters) 

Mobile phase - 0.1 M Sodium acetate (pH 3.9) 

Flow rate - 0.6 m//min (isocrafic mode) 
Detection - PDA 280 nm 

5. In vitro antioxidant assays 
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5.1. ABTS radical cation decolorisation assay 

The assay was performed according to the method of Pellegrini et a/. (2003). Briefly, neutralization of the radical and 

reduction of color at 734 nm by the samples was measured and calculated with respect to the control. The results 

were expressed as GO of the samples. 

5.2. DPPH radical decolorisation assay 

The assay was performed according to the method of Gulcin et a/. (2004). Briefly, neutralization of the radical and 

reduction of color at 517 nm by the samples was measured and calculated with respect to the control. The results 

were expressed as IC50 of the samples. 

Results 
Pasteurization process: The HPLC profile of Capros@ remained nearly unchanged after going through 

pasteurization process in both the concentrations (Fig. 1). This was also substantiated by the similar IC50 values of 

Capros@ in in vitro antioxidant assays before and after treatment (Fig.2). 

Retort process: The chromatographic profile changed to a certain extent after being subjected to retort process, in 
n both the concentrations, as evident from HPLC analyses (Fig. 3). However, in spite of change in HPLC 

chromatogram the antioxidant profiles remained nearly same, after 15 or 30 minutes retort treatment, and 

deteriorated slightly after 60 minutes of treatment (Fig. 4). During the retort treatment, pedunculagin and punigluconin 

of Capros@ was destroyed and a new peak appeared (tR -2.8 min). However, the nature of the LMwHT viz., the 

Emblicanins remained unchanged but their proportions varied. This indicated that the Emblicanins may play a crucial 

role in maintaining the antioxidant capacity of Capros? 

3 Q 

Mutes 

Figure 1 - Comparative HPLC profile of Capros@ after pasteurization [A=Capros@; B=Capros@ (1 mg/ml) after 
pasteurization; C= Capros@ (1 o mg/ml) after pasteurization] 
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Figure 2 - Change in the antioxidant profile of Capros@ after pasteurization [CS = Capros@; Pasteu = pasteurization 
at 65°C for 30 minutes] 
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Figure 3 - Comparative HPLC profile of Capros@ after retort treatment for 60 minutes [A=Capros@; B=Capros@ (1 
mg/ml) after retort treatment; C= Capros@ (10 mg/ml) after retort treatment] 



Ernblica Oflcinalis Extract 
G U S  Assessment 
Page 51 of 150 

h cn 
3 
Y 

0 10 

0 

14 

12 

10 

8 

6 

4 

2 

n 
" I DPPHll rng-rnl 1 DPPHI1 Orng-rnl 1 ABTSll mg-rnl 1 ABTSI10 rng-rnl 

Figure 4 - Change in the antioxidant profile of Capros@ after retort treatment [CS = Capros@; Ret = retort treatment] 

%a 7"M Conclusion 

Chromatographic profile of Capros@ remained unchanged after pasteurization whereas the profile 

changed to a certain extent after retort process at  both higher and lower concentrations. After 

retort treatment, peaks of pedunculagin and punigluconin disappeared, a new peak at  f R  -2.8 

minute appeared. The peaks of Emblicanins remained unchanged though their proportions varied. 

I t  was also observed that the antioxidant profile remained nearly unchanged after pasteurization 

and negligibly changed after retort treatment. The generated peak at fR  -2.8 minute needs to be 

investigated further as it appeared to contribute a part of the antioxidant activity. Thus, the present 

study indicated that after pasteurization and retort process the activity of Capros, in terms of its 

antioxidant activity was not significantly altered. I t  could be well utilized in such nutritional 

industries where high temperature or  pressure is needed for preparative purpose. 
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Cert i f icate of Analysis 

CAPROS? A standardized extract of Phylianfhus emblica fruits 

Batch No.: 
Date of Manufacturing: 
Date of Testing: 

Appearance: 
Color: 
Odor: 
Taste: 
Water-soluble extractive value: 

CA0806098 
June 2008 
July 2008 

Product Description 
Free-flowing powder 
Yellow 
Characteristic 
Astringent 

2 80% w/w (Found 96.90%) 

Analytical Profile Specifications Results 

Identity 
Assay (by HPLCIHPTLC) 
Low molecular-weight hydrolysable tannins 
Water (Karl Fischer) 
Sulfated ash 

Lead (Pb) 
Arsenic (As) 
Mercury (Hg) 

Aerobic bacteria (no pathogen) 
Yeast and mold 
Candida albicans 
Escheria coli 
Pseudomonas aeruginosa 
Salmonella 
Staphylococcus aureous 

Conformance 

2 60% (w/w) 
5 6% (w/w) 
56% (w/w) 

5 0.0002 % 
5 0.0001 % 
5 0.0001 % 

Heavy Metals 

Microbiological profile 

absent in 1 g 
absent in 1 g 
absent in 1 g 
absent in 10 g 
absent in 1 g 

5 5000 CFU/g 
5 1000 CFU/g 

Complies 

61 .OO% 
3.25% 
5.80% 

0.000050 % 
0.000043 % 
0.000052 % 

100 CFU / g 
50 CFU / g 

nil 
nil 
nil 

nil 
nil 

Storage. 
Stability: 

Store in original, sealed containers at +15" to +25 "C,  avoid light 
3 years 

Quality Assurance 
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Certificate of Analysis 

CAP ROS@: A standardized extract of  Phyllanfhus emblica fruits 

Batch No.: 
Date of Manufacturing: 
Date of Testing: 

Appearance: 
Color: 
Odor: 
Taste: 
Water-soluble extractive value: 

CA08060100 
June 2008 
July 2008 

Product Description 
Free-flowing powder 
Yellow 
Characteristic 
Astringent 

2 80% w/w (Found 96.50%) 

Analytical Profile Specifications Res u I ts 

Identity 
Assay (by HPLCIHPTLC) 
Low molecular-weight hydrolysable tannins 
Water (Karl Fischer) 
Sulfated ash 

Lead (Pb) 
Arsenic (As) 
Mercury (Hg) 

Aerobic bacteria (no pathogen) 
Yeast and mold 
Candida albicans 
Escheria coli 
Pseudomonas aeruginosa 
Salmonella 
Staphylococcus aureous 

Conformance Complies 

160% (wlw) 61 .OO% 
I 6% (w/w) 3.75% 
5 6% (w/w) 5.86% 

10.0002 % 0.000058 % 
I 0.0001 % 0.000010 % 
5 0.0001 % 0.00001 9 % 

Heavy Metals 

Microbiological profile 
I 5 0 0 0  CFU/g 
I 1000 CFU/g 

I 1 0  CFU / g 
I 1 0  CFU I g 

absent in 1 g nil 
absent in 1 g nil 
absent in 1 g nil 
absent in 10 g nil 
absent in 1 g nil 

Storage: 
Stability: 

Store in original, sealed containers at + I  5" to +25 "C, avoid light 
3 years 

Quality Assurance 
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Certificate of Analysis 

CAPROS@: A standardized extract of Phyllanthus emblica fruits 

Batch No.: 
Date of Manufacturing: 
Date of Testing: 

Appearance: 
Color: 
Odor: 
Taste: 
Water-solu ble extractive value: 

CA08060104 
June 2008 
July 2008 

Product Description 
Free-flowing powder 
Yellow 
Characteristic 
Astringent 

Z 80% wlw (Found 96.10%) 

Analytical Profile Specifications Res u I ts 

Identity 
Assay (by HPLCIHPTLC) 
Low molecular-weight hydrolysable tannins 
Water (Karl Fischer) 
Sulfated ash 

Lead (Pb) 
Arsenic (As) 
Mercury (Hg) 

Aerobic bacteria (no pathogen) 
Yeast and mold 
Candida albicans 
Escheria coli 
Pseudomonas aeruginosa 
Salmonella 
Staphylococcus aureous 

Conformance 

Z 60% (w/w) 
I 6% (w/w) 
56% (w/w) 

10.0002 % 
I0.0001 % 
I0.0001 % 

Heavy Metals 

Microbiological profile 

absent in 1 g 
absent in 1 g 
absent in 1 g 
absent in 10 g 
absent in 1 g 

I 5 0 0 0  CFU/g 
I 1000 CFU/g 

Complies 

62.00% 
3.70% 
5.81 % 

0.000047 % 
0.000005 % 
0.000009 % 

I 1 0  CFU / g 
510 CFU / g 

nil 
nil 
nil 

nil 
nil 

Storage: 
Stability: 

Store in original, sealed containers at +15" to +25 "C, avoid light 
3 years 

Quality Assurance 
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APPENDIX C 

English Translations of Selected Indian References 
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A. D-1. Animal and in vitro Testing on CAPROS@ and Amla 

As reported by Ojha, the safe history of use of amla as a food for health advantage and as a component in 
rasayanas, in blends, and as extracts for both preventive and curative purposes has diminished the 
perceived need for detailed scientific inquiry to establish the safety of amla in more recent times. Even 
so, there has been interest in better understanding what health consequences are available from amla and 
how it functions as it does. These interests have prompted in vitro studies and animal studies to be 
performed principally to demonstrate efficacy and possible mechanisms of action. 

Safety testing has been performed on the antioxidant-rich extract of the fruit of Emblica ~fJicinalis’~--- 
CAPROS@--- and this includes mutagenicity testing, acute testing (LD50), and subchronic testing, to 
bolster the safety findings gathered from the long history of use of Emblica ofjcinalis as a fresh or dried 
fruit. 

CAPROS@ Ames Test. Utesch conducted a genotoxicity study on the fruit extract of Emblica ofJicinalis 
using Salmonella typhimurium and Escherichia coli strains (Utesch, 2001). It was concluded that the 
material tested was not mutagenic. See Appendix E. 

CAPROS@ Acute Toxicity. Product Safety Labs performed acute oral toxicity testing on CAPROS@ and 
reported the LD5o of >5,000 mg/kg (Product Safety Labs, 2000). Ten healthy rats, 5 male and 5 female 
rats, were tested with observations being made over 14 days. All animals survived, gained weight and 
appeared to be healthy with no signs of gross toxicity, adverse pharmacologic effects, or abnormal 
behavior. No gross abnormalities were noted for the animals when necropsied after the 14-day 
observation period. See Appendix F. 

CAPROS@ Subchronic Toxicity. A 90-day feeding study using CAPROS@ was undertaking using both 
rodent (rat) and non-rodent (rabbit) species (Muruganandam and Das, 2000). Two test groups per species 
were studied with dose levels of 100 mgkg bw/day and 500 mgkg bw/day. The food and water intake 
was measured, as was the total body weight and organ weights. Hemopoietic, hepatic, and renal systems 
were monitored. Decreases in glutamic oxaloacetic transaminase (GOT), blood urea nitrogen (BUN), and 
creatinine levels were seen at some doses at 45 or 90 days after treatment. Decreases in these parameters 
are believed to be non-specific and are not indicative of any adverse effect. The contract laboratory at 
which this study was conducted indicated that the absolute levels of these parameters measured are within 
historical values seen for these laboratory animals at the facility. It was concluded that CAPROS@ use 
was safe without any toxicity effects detected under the conditions of the test. See Appendix G. 

Amla Protective Effects. Studies with amla extract, fresh amla fruit, and the fresh juice from amla 
revealed various protective effects without observed adverse effects as reported by several investigators. 

Amla extract at levels of 20 mgkg bw/day and at 40 mgkg bw/day when administered over 20 days to 
streptozotocin-induced diabetic rats were effective in relieving oxidative stress (Rao, et al, 2005). 
Administering the same material at the same dosages was also observed to be effective in treating 
hypercholesterolemia in cholesterol-fed rats and in reducing the effects of atherosclerosis (Kim, et al, 
2005). 

0 0 0 0 6 8  
” Ghosal has demonstrated that the antioxidant-rich fraction that is extracted from amla via his patented process to yield 

CAPROS@ is no less than 4.2% by weight of the native fresh fruit (Ghosal, 2000). 
<:1t:\s ~ ~ S ~ ( ~ ~  .IA’t‘f.:S, LIA: 



Emblica Oficinalis Extract 
GRAS Assessment 
Page 67 of 150 

A 16-week feeding study with rabbits using pulp from fresh amla fruit at a level of 1 g/kg bw/day revealed 
that the animals grew well without adverse effects, and the amla successfully reduced cholesterol levels 
(Thakur and Mandal, 1984). Lipid-lowering effects were also noted by Mathur, et a]. (Mathur, et al., 
1996) upon administering fresh amla fruit juice at a level of 5 mL/kg per day to cholesterol-fed rabbits 
over a period of 60 - 120 days, Plaque regression was observed, and serum and tissue lipid levels were 
decreased, suggesting that amla fruit may be an effective hypolipidemic agent. 

Nandi, et al. investigated the effects of the amla fruit extract on reducing cytotoxicity in mice following 
the administration of a known carcinogen (Nandi, et al., 1997). The dried amla fruit extract of unknown 
composition and quantity was administered over 28 days following the administration of the carcinogen. 
The subject material was found to protect against cancer and counteracted the cytotoxic effects by 
inhibiting nitrosamine formation. Jose, et al. also reported that aqueous extracts of amla and 
chyawanprash (precise compositions uncertain) were established to be cytotoxic to certain cancer cells in 
culture above a threshold level, and the extract reduced ascites and solid tumors in mice when orally 
administered at a level of 1250 mg/kg bw/day. The animal lifespan was extended by 20-61% (Jose, et al., 
2001). 

Other protective effects without noted adverse effects associated with amla consumption were observed in 
rats and mice. Jose and Kuttan reported that amla extract of unknown composition when administered to 
rats at a level of 500 mg/kg bw/day inhibited the liver damage induced by CC4. Various biochemical 
liver changes produced by the CC4 were reversed or prevented (Jose and Kuttan, 2000). In a similar 
study, Roy, et al. reported that 685 mgkg bw/day of a crude extract of E. oflcinalis when administered 
for 7 days to mice counteracted the hepatotoxic and renotoxic effects of lead nitrate and aluminum sulfate 
(Roy, et al., 1991). 

In his book devoted to the comprehensive understanding of chyawanprash and key aspects that impart 
health and well-being to those consuming this rasayana, Ojha summarizes the literature findings of 
additional animal testing (Ojha, 2003, Chapter IV). He points out that antistress and immunomodulator 
properties have been linked with chyawanprash with its high E. officinalis content. The ability to 
alleviate toxic manifestations of anticancer drugs and other chemicals was cited, and both the antioxidant 
character and anti-aging properties were recognized. 

Except for the CAPROS@ rat and rabbit studies summarized above, the precise compositions of the 
materials administered to the animals is either not provided or cannot be determined from the information 
supplied. 

D-2. Toxicology of Chemical Constituents 

A toxline search was conducted on the five chemical substances specifically identified in Table 3. No 
information was found on emblicanin A, emblicanin B, or punigluconin. 

While some information was located on pedunculagin, no traditional toxicology studies were found. One 
study reported that pedunculagin is a potent inhibitor of the enzyme DNA topoisomerase I1 and, thereby, 
may exhibit some antitumor activity (Kashiwada, et al., 1993). In another study, pedunculagin was found 
to inhibit the mutagenic activity of Trp-P-2 and N-OH Trp-P-2 (Okuda, et al., 1985). 

Much more information is available on rutin. Rutin is a glycoside of the flavanoid, quercetin, which is 
present in many fruits and vegetables, as well as tea leaves. Quercetin is a substance that is present in the 
diet at levels up to 200 mg per day. Rutin is hydrolyzed to quercetin in the gastrointestinal tract by 
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various enzymes. There have been many promising studies on the anti-carcinogenic activity on quercetin 
and rutin (Yang et al., 2000). 

D-3. Human Experience & Testing 

As was the case with the Animal and in Vitro Testing discussed above, there has been much interest in 
establishing the efficacy of EmbZica o@cinaZis antioxidant extracts regarding human uses. Here, too, one 
encounters references to human testing of varying durations and dosages. 

Table 7 contains a compilation of human study results following the administration of EmbZica oflcinalis 
in the form of the dried fruit, the raw fruit or pulp, or as an antioxidant-rich extract. In some cases, it is 
unclear as to the actual compositions that were tested. With test materials identified as chyawanprash, the 
dosage was first converted to amla content (which comprises 90% by weight of chyawanprash), which is 
subsequently converted to the antioxidant extract equivalent by using the 4.2% conversion reported by 
Ghosal (Ghosal, 2000) as the actual yield due to the extraction process. The true percentage of the extract 
found in the native fruit could be slightly larger, so the estimated daily exposures reported for some 
entries in Table 7 could be slightly understated. 

Table 7. Summary of Selected Human Testing Studies with Embfica officinalis and Its Extract 

No. of 
Reference Subiects 

Pharma Intel, 2002 24 
24 

Yadav, et al, 2003 25 m 

Manjunatha, 2001 10 m 

Paranjpe, et al., 2000 22 

Chawla, et ai, 1982 38 

Jacob, et al., 1988 35 m 

Mishra, et at., 1983 14 

Singh & Sharma, 1971 20 

Chen et al,, 2009 17 

Est. Daily Exposure 
EO Extract (mq) 

500 mg as CAPROSB 
1,000 mg as CAPROSa 

151 28 mg as EO extract 

567b mg as EO extract 

7 .6~  mg as EO extract 

378d mg as EO extract 

2100 mg as EO extracte 

336 mg as EO extract' 

378 mg as EO extracte 

450 mg in tablets 

6w 
6w 

2 m  

8 w  

28 d 

28 d 

28 d 

60 d 

7 d  

4 m  

Duration Comments 

Exhibited reduced total cholesterol & 
LDL, but not dose-related; no serious 
adverse effects, but minor effects- 
weakness, irregular bowels, backache--- 
reported by 3 subjects. 

Genoprotective effects observed. 

Effective in lowering blood sugar & 
improves blood lipid profile but 
statistically weak; no adverse effects 
noted. 

Blend of materials imparted significant 
benefit in treatment of piles. 

Effective in treating dyspepsia; loose 
stools & vomiting reported by 3 
patients. 

Effective in reducing cholesterol in 
normal & hyperlipidemic men, consider- 
ing both LDL & VLDL; health benefit 
reversed after discontinuing administra- 
tion of test material. 

Effective treatment for diabetes with no 
adverse effects. 

Effective in treating gastric disorders; no 
adverse effects noted. 

Reduced oxidative stress in uremic 
patients with no adverse effects noted. 

Q O O O 7 O  
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a 40 g of chyawanprash, which was noted to be 90% amla, were administered; assuming that 4.2% amla is the antioxidant extract as reported 
by Ghosal (Ghosal, 2000), the calculated amount ofEO extract is 1512 mg. 
15 g of chyawanprash were administered; assuming that it is 90% amla as reported by Ojha (Ojha, 2003), of which 4.2% is EO extract as 
represented above, the calculated exposure to EO extract was 567 mg. 
180 mg of amla powder were administered; this amount is equivalent to 7.6 mg of EO extract by using the above calculation. 
9 g amla were administered, which corresponds to 378 mg EO extract. 

e Based on administration of 50 g of amla. 
Based on administration of 8 g of amla. 
Based on administration o f  9 g of amla. 

The testing with E. officinalis, its antioxidant fraction extract, or chyawanprash focused on the beneficial 
health aspects that would be derived from its consumption. While safety was not the defined objective of 
these investigations, only minor adverse effects were reported. The majority of studies showed no 
adverse effects. In no case were the numbers of subjects very large, and the duration of testing in every 
case was less than 4 months and more commonly extended 4 to 8 weeks. The dosages considered were 
determined based on the probable E. officinalis extract equivalent which serves as a more direct 
comparator with CAPROS@. Furthermore, no dose-related effects emerged from these investigations. 

The maximum daily exposure from Table 7 was found to be 2100 mg while dosages in the range of 300 to 
nearly 600 mg were more common. Dharmananda has reported that it is common for Indians to consume 
on a daily basis 10 - 30 g of chyanwanprash which he maintains consists of 15% amla when mixed with 
honey to yield a food with jam-like character (Dharmananda, 2006b). This chronic exposure to amla 
translates to a daily ingestion of 63 - 189 mg of the antioxidant extract of amla. 

Dr. Tuhin Kanti Biswas from the J. B. Roy State Ayurvedic Medical College & Hospital in Kolkata, 
India, has supplied a testimonial (see Appendix H) without supporting information that proclaims that 
Emblica officinalis has been consumed by a variety of patients without adverse effects at daily levels of 3 
to12.5 g. Noting that the antioxidant extract fraction constitutes 4.2% of the fresh fruit based on the 
Ghosal patented process, one estimates the level of antioxidant extract equivalent to be 126 to 525 mg per 
day. 

The 1919 publication by Chick, et al, reports that daily consumption of 14 g of the dried fruit ofE. 
officinalis was effective in preventing and curing scurvy (Chick, et al., 1919). The estimated content of 
the antioxidant extract contained in 14 g of the dried fruit is conservatively calculated to be 588 mg; this 
would be the amount if the fresh fruit were consumed. With the drying process, the amount of the 
antioxidant extract would surely be higher. 

In Chapter V of his book on Chyanwanprash, Ojha summarizes clinical test results for a number of 
studies that address efficacy with various health conditions including adjuvant treatment of tuberculosis, 
the physiological metrics of inhibiting the aging process, radioprotective effects during chemotherapy, 
protective effects for smokers, immunomodulation, and treatment for depression (Ojha, 2003). Over half 
of the studies cited were unpublished, and the summaries in some cases omitted key study parameters that 
might otherwise allow some safety information to be extracted. The patient populations were a bit larger 
than those noted in Table 7, but duration of treatment was not noted in one case, while in other cases it 
was unclear as to the actual composition of test material and what the actual dosage was. Depending on 
the assumptions that one were to make, it appears that some of the clinical trials involved chyawanprash 
dosages that could possibly translate to antioxidant extract equivalents of 700, 900, 1700, and 1900 mg 
per day. Of those studies that noted test duration, most lasted from 4 to 13 weeks, while one had a 
component that lasted 12 months. The information reported was intriguing due to the possibly higher 
dosages and larger subject populations, but the summaries were generally inadequate in some important 
capacity and could not be used with confidence to augment the other human studies cited. 
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A number of companies today offer products that contain amla as the primary constituent or as a major 
component in a blend. These supplements provide amla as a powder (or as part of formulated products 
such as chyawanprash or triphala) at daily amla doses of up to 1600 mg (Anonymous, 2006b and see 
w ww. i 11 e rh .coin). 

Sabinsa Corporation recently announced that it had completed an independent GRAS determination for 
SaberryTM, its amla extract, and Sabinsa recommends a daily use level of 200 - 1000 mg for its extract 
(see www.sabcrry .net!nu traceut ica 1). 

Taiyo Kagaku Co., Ltd. produces SunAmla, an amla-containing product, for Japanese markets while 
continuing to research the health effects of amla. 

A casual search of “amla” on the Internet reveals a number of other firms that are serving as distributors 
of amla-containing dietary supplements that are available in the US. Himalayan Herbal Healthcare is a 
dominant Indian firm that sells amla-containing products. Metagenics carries a handful of products that 
contain amla, and other companies such as Tattva’s Herbs, Vadik Herbs, Indian Herb Care, and Banyan 
Botanicals offer an array of supplements with amla. 

i.” 
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Statement of compliance with GLP 

The study was conducted in compliance with the most recent edition of thc OECD Principles of 
Good Lahorrttory Practice and with the pririciples of Good Laboratory Practice according 10 Annex 
I Geriiian Chemicals Act and the Principles ofGood Laboratory Practicc ofthe EU. The G1.P 
standards applied include also the requircmcnts of Japariese, LIS and other ma,jor non-European 
giiidelines. 

No unforesecu. circumstances w e n  obscrved which might have affected the validity o f  the data and 
the quality or integrity of thc sludy. 

Dcccmbcr 1 I. 2001 
.. 1 1  .,.'.. ..., II. I..,.... I ........I .................... 

Study I>ircctor Dr. D. Utesch Date 

This documcnr kus heen tpproved eledroniculb. Addiiiona& uprtnr-out oj'the dacunicnt has 
hecn signed hy the editing author and archived. A paper copy ofthe signahire sheet is uwilcrhic on 
rlyK!s/ 
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QAK statement 

Tlic Quality Assurnncc Itnil (QAIJ) hereby declares that the study was inspected 011 the following 
dates and the findings of each audit were reported to the study director Land the management. 

?'fie results reported in this study were checked on the basis or our current QAU-SOPS. This 
statement confirms that the find report reflects the raw data. 

Date of inspection Type ofiwpection Date ofreport to study director 
m d  management 

May 2'3,2#0 1 Study Protocol May 3 1,200 I 
July 04,2001 Study Performance July 10,2001 
September 24,2001 Study Perfonnance September 24.2001 
Octoher 19.2001 Study Repon December I t .  2001 

Uecenibei I I ,  200 1 
..,.,.... ...., . 

M.J. Date 

This cfucirmenf hns been approved clecfrcmicol{~,, Acidifionnliy. nprirrr-out of the docunrrnr hns 
been signed by ihc editing author und nrcltrvr?d A paper copy o f h e  sipiotttre shwr is crvcrilahle on 
reqrreJ 1. 
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1. Surnm:trjr I 

2. 

The investigatitm for niutagenic potential were performed using Salnionella typhi- 
niurium tester strains T.4 98, Ti\ 100, TA 102, TA tS3S and TA 1537, aiicl Escheiichia 
coli WP2 nvrA. Tile plate incurporntion test with and without addition of hvcr S9 mix 
from Aroclot 1256pretrcafed rats was used. 'J'wo independent cxperrmcntal scries 
were perfornied. In the two series with S9 mix, 10 a/u and 3 0  % S9 ti1 the 59 mix w r i *  
used in the I%* and 2"d series, respectively. 

Art. 130165 was dissolved in water laqua bidest) and tested at concentrations ranging 
from 5.00 to 5000 jtdplate. Ptecip,tatiati ofttie test niaterial on the agar plates and 
toxicity to the hrtcteria wtls not observed. 

Daunomycin, N-cthyl-N'-nirro-N-t~i~rosaguanidine, 9-rtminoacridine aid cuniene 
hydroperoxide served as strain specific positive control compounds in the shscnct. of' 
S9 mix 2-Amino,mthraccne and beiI~o[a]pyrene were used for testing the boctcria and 
tlie activity of the S9 mix. Each treatnient with the substance$ used as positive controls 
Ecd to a clear increasc in rwcrtant colonies, thus, showing the expected reversion 
properties of all strains and good metdhdic activity ofthe sl? mix used. 

With and without addition of S9 niix as the external metabolii.ing system, Art. 130165 
was not mutagenic undei the experimental conditions described. 

Introduction 

'The present study was conducted to investigate the test material fur mutagenic potcn- 
tin1 in a bacterial reverse gene mutation assay. 

The applied in vitro techniquc, described by Ames et al. (1975). Green and Muriel 
(19761, Maron and Ames (1983) and Utcsch et al. (1987), is an intcmationally nczepcd 
standard procedure. The study was designed to comply with the following guidelines: 
ICH Guidclines. EEC Commission Directive, the OECD Guidelines, and the Require- 
tiients of the Labor Ministry of Jnprui - Notification dated June 13, I970 - a ~ ~ d  thc 
Notification No. 1-24 of the Pharmaceutical Affairs Bureau, Ministry off  lcalth and 
Welfare of Japan, dated Septemlwt I 1, 1989 (cf. References). 
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3. Mnterials and methods 

3 1  'rest material 

N;ime of test material: Art. 130165 (Emblica 
Batch No.: 4003 
C.4S No.: 90028-28-7 
Indication: cosmetic skin care 
Description: Phyllmthus emhlica fruit extract 
Supplier: Merck KGaA, Darmstadt, CI-IN, COS 
Analytical Report: Mcrck KGaA, Damstadt, G AI,, Dr. Schewitz 
Date of release: July 12,2001 
Keleased until: July 3 1, 2003 

Solvent: Aqua bidest. (HzO) 

The solutions were preptued directly bcfore use. 

3.2 Negative and positive controls 

I 

?'he negative control consisted of the solvent used for the Iest material (c.f. 3 1). 
Untreated negative conwols were not tested. 

'l'he following strain specific positive control compounds were used: 

I Name Abbreviation Supplier Solvent 

I>aunomycin DAUN Flub30450 H2O 
N-Eth y 1 -N ' -nitro-N- ENNG Aldrich E4 150-5 DMSO 

9-Amirioacridinc 9-Ah Sigma A-7295 Ethanol 
Curnenc hydropcroxide CUM Sigma C-0524 DMSO 
2-Aminoanthracene 2-AA Sigma A-t381 DMSO 
13enzo [a] pylnne B(a)p Yluka 12780 DMSO 

ni trosoguanidine 

0 0 0 0 8 1 1  
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IIis C 3076 is a frameshil't mutation as well. It appears to have a run oTC:'s at thc sitc of  
mutation. It is welt reverted by carcinogens such as Baminoacridinc, 

I lis Cj 428 is an ochre mutation, -TAA-:ATT-, in the his G gcne which is locntcd on 
the extrachromosomal inulticopy plasmid pAQl.  It is reverted by mutagcns such as 
formaldehyde. glyoxal, various hydroperoxides, bleomycin, phenylhydranne, 
strcptonigrin a i d  cross-linking agents such as psoritlens and mitomycin C 

I n  addition to the niutation in the histidine operon, TA 98,1'A 100, T.4 1535, and TA 
IS37 contain two further mutations that greatly increase their sensitivity to motageens. 
'The deletions uvrB and rLi cause a loss ofthe excision repajr and a partiai loss ofthe 
lipopolysaccharide barrier which makes them more permeable to chcrnical ngcnts and 
completely non-pathogenic. The tester strein TA 102 contains the deletion rfa but lacks 
the deletion uvrB. 

Differences between TA IS35 and their corresponding strain TA IO0 arc duc to thc 
plasmid pKM 101 &factor). The presence of this R-factor in TA 100 C ~ U S C S  much 
greater sensitivity to a nuinbet of carcinogens and, additionally, resistance to ampi- 
cillin In addition to the R-factor plasmid, pKM 101, thc tesier strain TA 102 contains 
also the multicopy plasmid, pAQ1, which carries the his ci 428 mutation and a terra- 
cyclinc resistance gene. 

1.4.2 Escherichia coli WP2 uvrA 

Origin of the Escherichia coli strain: 
Escherichia coli WP2 uvrA was distributed by the National Collections o f  Industrial L 
Marine Bacteria Ltd., Aberdeen, Scotland (NCIMB 11 I88 from Aug, L8, 1977) and 
obtained From I-1. TrSIger, Knoll AG, Ludwigshafen, Germany, on Decemher 23, 1994. 

Genotype of Escherichia coli strain. 
This strain carries a defect in one of the genes for tryptophan biosynthesis, imposing a 
requirement for tryptophan in the groud~ medium. Strain WP2 w r A  not only possesses 
the tryptophan mutation, but alsu lacks excision repair (uvrA), so that I t  1s mort readily 
mutated by trcatnient with LJV,  for instance. 

'f'tyDtoplian-indepetldent revertants may arise either by a base chaiigc at thc site ofthe 
original alteration or by a bnsc change clsewhcre In the chromosome so that thc 
original defect is suppressed This sccond possibility niay occur in several diffcrent 
ways so that the system seeins capable of detecting all types of mutagens which 
substitute one base for another. 

The tryptophan reversion system does not detect agents causing frameshifi mutations 
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3.4 3 Storage conditions 

The teslcr strains obtained were cultured overnight in nutrient broth. A large batch of 
sainplcs taken from these cultmes was frozen. For Freezing 0.8 ml ofthe broth culture 
and 0.07 ml DMSO were mixed in sterile scrcw-cap vials which wcre then transferred 
into liquid nitrogen. One of these samples of each strain was permanently storcd RS tlic 
inaster copy, while the others (= Frozen pcimanents) wcre tiscd in the individual expe- 
riments. 

3.4.4 Preparation of bacteria suspension 

Frcsh suspensions of the tcster strains were prepared for each day's experiments. For 
each strain, LOO mi Standard I Nutrient Broth (MERCK, Article-No. 7882) were in- 
oculated by 500 p1 of a frozen permanent culture and incubated overnight i n  a 4- 37°C 
shaking incubator. For thc I<-factor strains, ampicillin was ridded to the nutrient broth 
(25 pg/ml), S. typhimurium TA 102 was incubated overnight in the presencc of200 pg 
tetracycline per 100 ml nutrient broth, 

Cell density of the overnight cultures was chccked by menstiring the opticill density of 
the cell suspensions and corrected if necessary. The suspensions were then maintained 
at ice-bath tcmpcrzture uiitif use 

0 0 0 0 8 4  
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Components 

Liver homogenate (S9) 
MgCI2KCI aqueous solution (0.4 ,31/1.64 M) 
Glucose-6-phosphate, disodium salt 
NADP, disodium salt 

Distilled water 
Sodium pliosphate buEer (0.2 M, pll 7.4) 

MERCK 
Art. 130165-1'14997 Bacterial mutagenicity assay 

Quantity per rnl SO mix 
I st Series 2"" Series 

0.30 nil 0.10 nil 
0.02 ml 0.02 nil 
5 p i o l  5 )mol 
4 pino1 4 pmol 

0 5 0  nil 0.50 ml 
0.38 nil 0.1 X nil 

12 

3.5 Exogenous metabolizing system {SS mix) 

3.5.1 Preparation of liver homogenate (S9) 

SO is routinely prepared in our laboratory fdkrwing Zhc proposals of Amcs ct al. 
(1 975). Male W'istar, liSdCpb: LVu rats from I-farlan Winkelmanti, Durchcn. Ciennany, 
agcd 6-8 weeks, were given a single iiitrnpcrironeal in-iection of Aroclor 1254 (500 
nigikg body weight) diluted in Miglyol 812 oil (MERCK, Article-No. 275707). The 
animals received drinking water and a standard diet ad libitum. About 16 hours before 
sacrifice, the feed w a  removed. Five to seven days after application orAroc.lor9 the 
rats werc sacrificed and the livers collected in ice-cooled, sterilized beakers contnining 
0. IS h4 KCI. The livers were homogenized in a stcrife glass potter homctgeiiinx 
containing 3 in1 of 0.15 M KCI per gram of liver wet-weight. The homogenate was 
spun at 9000 x g for 10 minutes at about +4"C and the supernatant f luid was ilcciintcd 
and transferted into sterilized and precooled plastic tubes. 'The S9 was then frozen in 
liquid nitrogen and stored at - 1  96°C. 

The batch ofthc liver homogenate fraction (S9) used in this study was prepared at the 
Institute of Toxicology of MERCK KGaA, Darmstadt, in June, 2001. The acceptnnce 
criterion (cf. 3.5.2) was entirely met. 

Coniposition and characterization o f  S9 mix 

The mixture of S9 plus the added cofactors is termed S9 mix. 

3.5.2 

Evcry S9-batch is tested for its metabolic activity by the use of specific substrates; 
requiring different enzymes of the P450-isoenzyme family. The mutagenicity of 2- 
aminoantlmicene, bcnzo[a]pyrene, and 3-mcthylcholantluenc is thus determined once 
for every Sg-batch. Clear increases in  the ncrniber of revertants (cf. 3.7 Interpretation o f  
results) for S. typhimurium TA 98, TA 100, and TA 1537 with all positive controls and 
for TA 1535 with 2-aminoanthracene are uscd as an acceprctnce criterion for each S9- 
batch. In this study 2-aminoanthracene, and benzo[a]pyrene for TA 102, tire uscd as tile 
conctirrent positive controls fix the diffcrcnt strains in the presence of  S9 mix.  
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Bacteria suspension 
Tcst niarerial (or negative I positive controls) 
Sodium phosphate b u k r  (pi[= 7.4; 0.2 M) 
(in studies without metaholic activation] 

S9 mix 
(in studies with metabolic activalion) 

Top agar solution 
(incl. L-histidine. 7.75 mg/L; D-biotin, 12.2 mg'l,: 
L.-tryptophan 10.2 mgK) 

MERCK 

0.1 ml 
0 I m l  (0.0 I 1111) 
0 5 nil 

0.5 ml 

2.0 m' i 

Art. 130165 - 314997 Bacterin1 mutngcnicity assay 

3.6 Tcst description 

3 6.1 Tcchniyue for testing 

Salnionella typhjrnurium and Escherichia coli strains were tested in accordance with 
Uic plate incorporation method described try Ames et al. (1975) and the OECII and 
EEC guidelines for this test system. The methods were extensively harmonized to 
follow the requircments o f  the Labor Ministry o f  Japan. Notification dated June 13, 
1970 and the Notification No. 1-24 of the Pharmaceorical AFdirs bilreau, Ministry of 
I4ealth and Welfare) dated Septeinbcr 11, 1989. 

Number of plates used, 
3 parallel plates were used for each concentration step of the test material and the 
positiw controls. Twice 21s many solvent control plates weven: used for each bsctertal 
strain. 

Type of plates used: 
Commercially available Merckoplate IMinimal-Glucose-r2gar plates (MERCK, Article- 
No. 13496) were used for al l  strains except for S. typhimurium strain ?'A 102 For that 
strain, Minimal-Glucose plates were self-plated using DLFCO Agar (DIFCQ 0 140-0 1. ). 

I C:omponcnts added to each plate. I Quantity I 

Counting of revertant colonies: 
Revertant colonies were either scored using an Artek h4iniCount colony counter or 
manually. The presence of a background lawn of nnn-revertant cclls wiis chccked For 
each plate. Tablcs of individual and mean values are generatcd by use of a validated. 
autornated data processing program (C0I.CINY V2.3 1, York Electronic Research, 
York, UR). 
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3.6.2 Test material concentrations 

The test inaterial conccntrntions used were selected according to the KEC: and OECI) 
guidclincs for this test system and the requirements of the Labor Ministry of fapan. 

If the test material is soluhle iit llie solvent of choice it should be investigatcd in the 
tiirst experimental series at seven conccntrations. separated by half-log intervals (i.e. a 
faxor of u'lo), ranging from 5 to 5000 pg per ]date. I n  the second experimental series, 
usually 5 concentrations including at least 4 non-toxic concentrations should be tcstud. 
Signs oftoxicity to the bactcria are a reduction in [he number of spontaneous revertants 
or a clearing of background lawn of'imn-revertant bacteria. Precipitation of the tcst 
material. if it occurs, should not interfere with scoring of the colonies. Depending upon 
the precipitation characteristics ol'the lust material and toxicity data nscertaincd in the 
first series, high concentdons may bt: omitted or  lower concentrations may 
additiunally he testcd in the second expcriniental series. 

On the basis of the criteria stated abovc, the following test rnatcrial concentrations 
were used for Art. t301.65: 
1" series: 5.00, I5.X,S0.0, 158,500, 1580 and SOU0 big per plate 

series: 50.0, 158, 500, lSX0 and 5000 pg per plate 

3.7 Interpretation of results 

The folfouing interpretafion criteria were predetermined in the Study Protocol. 

Acceptance UT negative and positive controls 

According t o  the publications of Levin et ai. (1982) and Kier et al. (1986) and the 
historical controls of the laboratory, usually the following mean numbers of revertants 
are acceptable as negative (or solvent) controls for the bacterial strains used: 

TA98 : 1 5 -  60 TA 1535: 3 -  37 
TA 100: 75 - 200 TA 1537: 4 -  31 
'I'R 102: 200 - 450 Wtruv rA :  1 0 -  70 

3.7. I 

The positive control cornpounds should induce a "clear increase" in the number of 
revertants (see below). 
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Mean Numbcr of Colonies 

(Solvent Control) 
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Maximal Mcaa Number oIColonics 0 - y ~  the 
Actual Solvent Cnntrol 

(Test Material) 

15 

3.7 2 

3.8 

I I I 

1\11 further results, ranging between "no" and "clcar", arc asscssed as "weak increases" 

Interpretations: 
A test material is defincd as non-mutanenic in this assay if 

"no" or "weak increases" occur in the first & second series of the main experiment. 
("Weak increases" randomly occur due to experimental variation.) 

A tcst material is defined as mutagenic in this assay if 
a dose-related (over at least two t a t  material concentrations) increase in the number 
of' revertants is induced, the maximal effect is a "clear increase". & the entcts are 
reptoduced at similar concentralion levels in fhc  same test system, 
"cleix increases" occur at least at one test material concentration, higlier concen- 
trations show strong precipitation or cytotoxicity, and the effects are reproduced at 
the sane  concentration level in the same test system. 

In all further wses, a third tcst series with the bacterial strain in question should be per- 
formed. Ifthe criteria for a positive test result are not fulfilled in at least two out of the 
three series, the test mnterial is defined as being non-mutagenic in this test system. 

Archive statement 

After tcrminatiorr ofthc study, the study protocol, the raw data and the final report are 
storcd in the archivcs at &he Institute of Toxicology oEMerck KGa.4. 
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4. Results 

Art. 130 165 (Bmblica .l'M) was examined for mutagcnic acrivity in two series ot' in vitro 
microbial assays cmployitig Salmonclla typhirnuriuni TA 9S, '1.A IOU, TA 102, TA 
1535 aid TA f 537, and Escherichia coii WP2 uvrA as indicator organisms Thc test 
rnarcrial was rested directly and aftcr metabolic activation by liver S9 mix obtained 
from I a t s  prctrcated with Aroclor 1254. Precipitation of the test mattcriiil on the agar 
pliitcs and toxicity to the bacteria was not observed, The individual and ~urni i i i i r~~cd  
data are presented in thc tahles section. 

The vcilidity oi'the mutation assay can be 
negative and positive controls. l'he ncgative control mutant frequencies were all in the 
regular rangc (cf. section 3.7,l) .  Slight deviations from those values, if they occur, me 
accepted if they appear in only one test series and, furthermore, all crtlier p;mirnelurs of 
that series are iri tlie regular rartge. The strain specific posilivc control compounds, 
namely daunomycin, N-erhyl-N'-nitto-N-ni(ruso~u~inidine, E)-aminoncridine, and cu- 
Inenc hydroperoxide in the absence of  S9 mix, yielded the expectcd mutant frequencies 
tliat werc greatly in cxcess of the negative controls. The genotype of the tester strains 
used was thus confirmed. 2-Aminoanthracenc and benzo[a]pyrene, which require 
metabolic activation, werc strongly niutagcnic. This indicates that the exogeno~is 
mctabolizing system used in the present investigation (S9 mix) was functioning. l-hus, 
tlic demands prcdetcrrnincd in the study protocol and in section 3 of this report have 
been met in  total. 

In both series ofexperiments, each perfomcd with and without the addition of rat liver 
SC) mix as the cxternal metabolizing system, Art. 130165 (Emblica TM) showed no 
increase in tlic number of revertants of any bacterial strain (cf. "Definitions" in section 
3.7.2). t'rccording t o  the critcria for negative and positive results predetennincd in the 
Study Protocol (cf. also "3.7.2 Criteria for ncgative rurd positive results" in this report) 
Art. 1301 45 (Emhlica T') was not mutagenic uncler thc descrihed cxperinicntaf 
conditions. 

essed by the results obtaincd for thc 
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ACUTE ORAL TOXICITY STUDY iN RATS - UMIT TEST 

PROTOCOL NO.: 

AGENCY: 

STUDY NUMBER: 

SPONSOR: 

TEST SUBSTANCE II)ENTIFICATION: 

P3 20 

FDA 

9484 

RONAEM INDUSTRIES, INC. 
7 SkyIine Drive 
Hawthorne. NY 10532 

CAPROS 
Batch MOO3 

DATE RECEIVED: 

PSL REFERENCE NO.: 

July 3 1,2000 

E00731-5D 

DATE OF PROTOCOL APPROVAL: August 7,2000 

DATES OF TEST: 

STUDY COMPLETION DATE: 

Auyst 8-22,2000 

September 1 1,2000 

NOTEBOOK NO.: 00-40: pages 157- 174 

1. PURPOSE 
To provide information on health hazards Iikely to arise from a short-term exposure to CAPROS by 
the ora1 route. 

2. SUMMARY 

An acute oral toxicity test was conducted with rats to determine the potential for CAPROS to produce 
toxicity &om a single dose via the on1 route. Under the conditions of this study, the single dose acute 
oral LDSo of the lest substance is greater than 5,000 rngflrg of bodyweight in male and female rats. 

Five thousand milfigrams of the test substance per kilogram of bodyweight was administered to ten 
healthy rats by oral gavage. The animals were observed for mortality, signs of gross toxicity, and 
behavioral changes at least once daily for 14 days. Bodyweights were recorded prior to administration 
and again on Days 7 and 14 (termination). Necropsies were performed on all animals at terminal 
sacrifice. 

. ‘ .._ ” 1, ... , ,” , I_ . . . - . - . . . . .  
.. . ^ ^  - - .  
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AI] and& survived, gained weight and appeared active and healthy. There were no signs o f  poss 
toxiciry, adverse pharmacologic effects or abnormal behavior. Gross necropsy Tidings at terminal 
sacrifice were unremarkable. 

3. MATERIALS 
Test Substance 

n e  substance identified 8s CAPROS, Batch MOO3 was received on July 3 I, 2000 and was h&er 
identified with PSL NUmber E0073 1-5D. Tbe test substance was a light brown powder and 
was stored at room ternpaam=. The sample W a s  administered as a 40% w/w suspension in distilled 
water. preliminary solubility testing conducted by PSL indicated that suspensions in excess of 40% 
&e. 50-90%) were to0 v~scous 10 be administered properly. Documentation o f  the methods of 
sjnrfiesis, fabrication, or derivatioo of the test substance is retained by the sponsor. 

Characterization of the test substance provided to Product Safety Labs by the sponsor was: 

Composition: Standardized plsnt exmct (edible fntit extract) 

pw: Not applicable 
I 

solubility: Not provided 

StabiUty: Test substance is expected to be stable for the duration o f  testing 

Expiration Date: Not applicable 

B. Animals 

3.B.1 NumberoEAnimals: 10 

3.B.2 Sex: 5 male and 5 fanale 

3.B.3 SperiestStrain: RatfSpmgue-Dawley derived, albino 

3B.4 Age/Bodywighr Young adult (9-10 weeksr/mates 207-229 gams and females 169-209 
grams at experimental start 

3.B.5 Source: Received &om Ace Animals Inc., Boyaiown, PA on July 25,2000 

4. MEI'HODS 

A Husbandry 

4.A. I Housing: The animals were singly housed in suspended stainless steel caging with mesh 
floors which conform to the size recommendatim in the moa recent Guidefor rhe Core 
and Use a / l u ~ m ~ o ~ f  A n i ~ ~ ~ ~ W ~ ~ ~ ) .  Litter paper was p k d  beneath the cage 
and was changed at lw thr~  times pa week 

4.A.2 Animal Room Ternpaatwe Range: 17-25°C 

4.A.3 Photopeiicd: 12 hour IighVdark cycle 

4-A.4 Acclimation Period: 14 days 

0 0 0 1 0 2  
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~ -__- - .__1_1 

C A . ~  

4.A.6 

4.A.7 

F&: purine Rodent Chow #SO12 

Warn Filtered tap WatU was supptied ad iibimm by an automatic water dispensing 
system 

contaminants: There were no known contamioana reasonably expaxed to be found in 
the food or wata at levels whicb w d d  have mtdaed with the results of this study. 
Analyses of the food and water rn conducted at lcasz once a year and the records an? kept 
on fie at Mutt S a f q  Labs. The dates of the most meat  analrjes are presented in 
Appendix A. 

5. Identification: 

4.8. 1 

4.B.2 

Cage: Each cage was &~t%ed with a cage card indicating at feast the study number and 
identification and sex of the animal. 

Arumai: A number was allocated to each rat on d p t  and a sulinless steel ear tag bearing 
this number was anached to the rat This number, m&a with a sequentid animal 
number assigned to study 9484, wnstituted unique identification. 

5. PROCEDURE 

A Selection of Animals 

Prior to dosing, a group of animals was fasted for approximately 19 hours by removing feed from their 
cages. During the fasting wad, the rats were examined for health and weighed (mitial). Ten healthy 
rats (five male and five female) were selected for test. 

5. Dose Calculations 

Individual doses were calculated based on the mitial bodqweigbrs, taking into account the specific 
gravity (determined by PSL) and concurtration of the test suspension. 

C. Dosing 

Each animal received 5,000 mg/kg of the test substance, administered using a stainless steel ball- 
tipped gavage needle attached to an appropriate syringe. The test substance was administered as a 
40% w/w suspension in distilled water. AAer administration, each animal was returned to its 
designated cage. The day of 
administration was considered Day zero ofthe study. 

Feed was replaced approximately three hours after dosing. 

D. Bodyweights 

Individual bodyweights of the animals were recorded prior to test substance admmistration (hitiill) 
and again on Days 7 and 14 (termination). 

E. Cage-Side Observations 

The mimals were observed for mortality. signs of gross toxici!y, and behavioral changes at 1,3 and 
4 hours post-dosuig and at least once daily thereafter for 14 days. Observations included gross 
evaluation of skin and fur, eyes and mucous membranes, respiratory, circulatory, autonomic and 
central nervous systens, somatomotor activity and behavior pattern. Particular attention was directed 
to observation of tremors, convulsions, saiivation, diarrhea and coma. 

0 0 0 1 0 3  
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F. Necropsy 

6. 

7. 

8. 

9. 

10. 

11. 

Page 4 of IO 
Study Number 9-184 

were euthanized via Coz inhalation On Day 14. Grass necropsies were performed on all 
an,mals, T ~ ~ ~ ~ B  and organs of the thoracic and abdominal cavities were examined 

STUDY CONDUCT 
This study was conducted at Product Safety Labs, 725 Cranbury Road, East Bmnswick, NJ 05516, 
10 comply with the good laboratorypractic~ as defmed tn 21 CFR 58: U.S. FDA Good Laboratory 
practice Standards and tn nccordance with Toxicological Principles for the Safety Assessment of 
Dirtrt Food Additives and Color Additives Used in Food, Guidelines for Acute Oral LD50 Toxicity 
Studies. 

QUALITY ASSURANCE 

The fmal report was audited for agreement with the raBw d a ~ a  records and for compliance with the 
protocol, Product Safety Labs Standard Operating Procedures and appropriate Good Labomtory 
practice Standards. Dates of mspctlons and audits performed during the study and the dates of 
reponing of the inspection and audit fidkigs to the Study Director and Facility Management are 
presented in thc Quality Assurance Statement. 

DEVIATIONS FROM FINAL PROTOCOL 

None 

RECORDS TO BE MNNTNNED 
A copy of this signed report, together with the protocol and all raw data generated at Product Safety 
Labs, is retained m !he hoducl Safety Labs Archives. 

RESULTS 

Individual bodyweights and doses are presented in Table 1. Individual cage-side and necropsy 
observations are presented in Tables 2 and 3, respectively. 

All anlmals survived, gained weight and appeared active and healthy. There were no signs of gross 
toxicity, adverse pharmacologic effects or abnormal behavior. No g o s s  abnomlities were noted for 
the animals  when necropsied at the conclusion of the 1Cday observation period. 

CONCLUSION 

Under the conditions of this study, the single dose acute on1 LDso of CAPROS is greater than 5,000 
m&g of bodyweight tn male and female rats. 

0 0 0 1 0 4  
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SIGNANRES 

CAPROS 

Daniel J. Merk@.S./ Date / , 
Study Director ' 

We the undersigned declare that the methods, results and data contained in this report falthfully reflect the 
procedures used and raw data collected during the study. 

gd- L/, 2,900 
Gary Wnorowski, B.A. Date 
Laboratory Direclor 

S / / t /L?  0 
Sandeep S. Cbeeha, BVSc. Dale 
Principal Toxicology Technician 

t 
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TMLE 1: INDMDUAl. BODYWEIGHTS AND DOSES 

Administered as a 40% wlw suspension in distilled water. Specific Graviv - 1. I 13 giml. 
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Anlmal 
Number 

MALES 

7182-7186 

FEMALES 

7 187-7 19 1 

TABLE 2: INDIVIDUAL CAGESIDE OBSERVATIONS 

Day of 
Occurrence 

Active and healthy 0-14 

Active and healthy 0-14 

0 0 0 1 0 7  
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FEMALES 

7187-7191 

TABLE 5: I N D ~ ~ U ~  NECROPSY OBSERVATIONS 

rissue Findin ps 

All tissueu’organs No gross abnormalities 

All tissuedorgans No gross abnormalities 
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APPENDlX A FEED AND WATER ANALYSES 

Animal feed analysis independently performed on December 10, 1999 for the presence of the following 
contaminants: 

Chlorimated Pesticides in soils, plant tissue and water 

Chlorinated Pesticides = M) 

Aldrin Dylox (Trichlorfon) 

BHC-A (Alpha-Hexachlorocyclohexane) Endosulfan I & I1 

BHC-B (Beta-Hexachlorocyclohexane) EndSolfan Sulfate 

BHC-D (Delta-Hexachlorocyclohexane) Endrin 

BWC-G (Lindane) Endrin Aldehyde 

Captan Esfenvalerate 

Chlordane Fenvalerate 

Chlorpyrifos-Methyl Heptachlor 

Chlorpyrifos (Dursban) Heptachlor Epoxide 

4,4DDD 

4,4 DDE 

4,4DDT 

Dieldrin 

Mavrik (Tau-Fluvalinate) 

Methoxychlor 

Mirex 

Quiniozene 

Detection Limit = 0.005 ppm Water = 0.03ppb 
ND = None Detected Detection limit may be higbcr due to mauix interferences 

LWORATORY: FOOD PRODUCTS LABORATORY, MC. 
12003 N.E. Ainswofth Circle 
Suite 105 
Portland, OR 97220 

Water analysis performed as of November 19, 1999 for NJDEPE Safe Drinking Wafer Act parameters. 

LABORATORIES: NEW JERSEY LABORATORIES SILLXER LABORATORIES 
N.l'DEPE LAB LD. #15001 
A.A. t abs  Division 
222 Easton Avenue 
New Brunswick, NJ 08901 

OF NEW JERSEY, MC. 
400 South Avenue 
Garwood, NJ 07027 

Results of feed and water analysis for possible contaminants: Acceptable, none detected or within regulatory 
stmdards. 

0 0 0 1 0 9  
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QUAUTY ASSURANCE STATEMENT 

The Quality Assurance Unit randomly selects intervals for QA inspections prior to study initiation. Records 
of the fmdings of these inspections are kept on file. The summary below provides verification of statements 
made in the final report section that addresses Quality Assurance audits. 

lnspections were made o f  

DATE PROCEDURE INSPECTED 

8/8/00 lnitial bodyweights 

8/ 1 4/00 

8/3 1/00 Raw data 

8/31/00 . Drafireport 

Final report 

Day 6 in-life observations 

Findings reported to: Study Duector 8/3 1/00 

Management 

Frank Fielder, B.S. 
Quality Assurance Supervisor 

0 0 8 1 . 1 8  
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APPENDIX G 

Sub-chronic Toxicity Studies of CAPROS@ 
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SUB-CHRONIC TOXICITY STURTES OF CAPROS@ bw- 

Progress Report (February, 2000 to May, 2000) 

Project No. : IH/Res/02/2000 

Experimental trial site 
Indian Herbs Research & supply co. Ltd 

Saharanpur, UP, India 
Telephone No.: 91 0132 725044 

Email: info@indianherbs.org 
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Project Staff Signatures 

Prin cipal-In vestigator 

Co-Investigator 
ill” 

Member of the Quality 

Trial Monitor 

Dr. A.V. Muruganandam 

............................................. 
Date:. ..................................... 

Dr. S. N. Das 

............................................. 
Date:. ..................................... 

Assurance Unit 

Dr. Joydeep De 
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Date:. ..................................... 
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Preface 

General 
Sponsor: 

Study Monitor 

Project No.: 

Test item: 

Title: 

Natreon Inc. 
CLlSA, Sec-11, Salt lake City 
Kolkata 700 091, INDIA 

Dr. Biswajit Auddy 
Natreon Inc. 

IH/Res/02/2000 

CAPROS@ 

Sub-chronic toxicity studies of CAPROS@ 

Project Staff 
Principal-Investigator Dr. A.V. Muruganandam 

Co-Investigator Dr. S. N. Das 

Quality Assurance Unit Dr. Joydeep De 

Schedule 
Submission of project Protocol January, 2000 

Sanction of project Proposal 

Receipt of test drug 

Initiation of study February, 2000 

January, 2000 

February, 2000 

Proposed end of study 

Final report 

May, 2000 

May, 2000 
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Quality Assurance 

The study was conducted in accordance with Good Laboratory Practice (GLP) Regulations of the WHO 

(WHO Document, 1998). The “Principles of laboratory animal care” (NIH Publication # 85-23, 1985) 

were also followed in this study. The biochemical parameters were determined in State government 

certified laboratory. 
The trial was assessed for compliance with the project proposal. The Quality assurance unit periodically inspected the study or 

the test facilities. A quality assurance statement will be included in the report. 

Amendment Procedures 

This protocol can be amended at the discretion of the study director andlor in consultation with the sponsor. Changes 

or revisions of this project protocol will be documented stating reasons, signed by the study director. 

Deviation from project protocol 

-w No deviation from the protocol was undertaken in the present study. 

Archiving 

The following records were stored in the scientific archives of, R & D centre, Indian Herbs Research & supply co. Ltd, 

Saharanpur, UP, India according to GLP regulations: 

v) 

vi) 
vii) 

Copy of the project protocol 

All raw data generated during study period 

A signed copy of final report 
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a.. Summary 

CAPROS@, fruit extract of Phyllanthus emblica (synonymus with Emblica oficinalis), is a patented nutritional supplement 

ingredient (protected under US Patent 6,124,268 and other pending US and foreign patents) which contains optimized levels of 

bio-actives. Fruit extracts of Phyllanthus emblica have been used for thousands of years in India for the preventative, curative 

and health restorative properties. 

Health benefits provided by CAPROS@ are reduction of levels of lipids and glucose [ 1,2], prevention of platelet aggregation 

[3], providing gastroprotective effects [4], improving liver function [5], providing chemopreventive actions [6], cough 

suppressive actions [7], and improving hemoglobin levels, RBC levels [8, 9, 10, 11, 121. 

A detailed sub-chronic toxicity study was carried out in rats and rabbits to evaluate toxicity, if any, of CAPROS@. Two doses 

were tested in the present study: CAPROS@ was well tolerated in rats and rabbits when administered orally at the doses of 100 

and 500 mgkg for 90 days. No behavioral, haemopoietic, hepatic and renal dysfunction was observed in rats and rabbits. 

Hence it may be concluded that CAPROS@ is safe without any chronic toxic effects. 

Conclusion 
CAPROS@ was well tolerated in rats and rabbits when administered orally at the doses of 100 and 500 mgkg for 90 days. An 

increase in the levels of hemoglobin and RBC was observed with CAPROS@ treated groups, which is well within the 

physiological range of animals and in concomitant with the reported positive effects of Amla. No haemopoietic, hepatic and 

kidney dysfunction was observed in rats and rabbits. Hence it may be concluded that CAPROS@ is safe without any chronic 

toxic effects. 

0 bjective 

To find out the toxic effect, if any, of CAPROS@ in rats (rodents) and rabbits (non-rodents) on 90 days oral feeding. 

Materials and Methods 

Characterization of test item 

The test item and information concerning the test item were provided by sponsor 

Name: 

Lot No.: 

Expiry date: 

CAPROS@ 

309; Mfg. dated December 1999 

November 2002 
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Purpose: Anti-oxidant nutraceuticals 

Colour: Light yellow 

Physical state: Free flowing powder 

Storage: 

%, . .>' 

Stored in RT and protected from light and humidity 

Treatment details 
Animals: Albino rats (Sprague Dawley strain) and rabbits (New Zealand white rabbits) collected from the animal house, R&D 

Center of Indian Herbs, Saharanpur, were used in the study. The animals were housed in colony cages maintained at an 

ambient temperature of 25°C k 2°C with 12 hours light and dark cycle. Rats and rabbits were divided into three groups each 

containing 6 rabbits and 20 rats of equal proportions of male and female in each group. 

Drug treatment: CAPROS@ was administered orally by dissolving in distilled water, using orogastric cannula, to rats and 

rabbits at the doses of 100 and 500 mg/kg daily, for 90 days. Control rats and rabbits received equal volume of vehicle 

(distilled water) only. 

Parameter studied 

During the experimental period following parameters were studied. 

i) 

'h," I 

Periodic observation of rats and rabbits to detect any change in their behavior, 

nature of fecal matter, any kind of discharge from natural orifices and mortality. 

The quantity of feed and water intake was recorded on a periodic basis for each group. ii) 

iii) 

iv) 

Body weight of rats and rabbits of different groups was recorded on day 30, 60 and 90. 

Blood was collected in heparinized test tubes on day 90 in case of rats by retro-orbital puncture and day 45 and 90 in 

case of rabbits from ear marginal veins. These tubes were centrifuged at 3000 rpm for 10 minutes for separation of 

plasma. Small quantity of blood was also taken in test tubes without anti-coagulant and was allowed to coagulate in 

slant position at 37°C to separate the serum. 

A portion of whole blood was used for haematological study as per standard method 

Plasma biochemical parameters like Glucose, Glutamate Oxaloacetate Transaminase (GOT), Glutamate Pyuruvate 

Transaminase (GPT), Alkaline Phosphatase, Total Lipid, Total cholesterol, HDL cholesterol and Creatinine were 

determined by diagnostic kits of Span Diagnostics Ltd. Serum calcium concentrations were estimated using kits of 

Accurex Diagnostis Pvt. Ltd. Total protein and albumin were estimated by using kits of Reckon Diagnostic Pvt. Ltd. 

Rats and rabbits of control and experimental groups were sacrificed after putting them under ether anesthesia, then 

severing neck vessels for bleeding on 91st day of experiment. Thorough post-mortem examination was conducted to 

v) 

vi) 

vii) 

0 0 0 1 1 8  



Emblica OfJinalis Extract 
GRAS Assessment 
Page 117 of 150 

detect any gross lesions in vital organs. The gross weights of Liver, Spleen, Kidneys, Heart, Lungs and Adrenal 

glands were recorded by electronic balance after removing extraneous tissues. Kidney, spleen and liver tissues were 

preserved in 10% formal saline for histo-morphological examinations. 

Statistical analysis: Students "t" test was applied for the analysis of data. 

Results 

Gross effect of CAPROS@ on rats and rabbits: It was observed that rats and rabbits of control, as well as experimental 

groups, did not show any change in their behavior. They were alert and active. No diarrhea or any discharge from natural 

orifices was detected during the period of experiment. 

Effect of CAPROS@ on food and water intake: It was observed that on administration of CAPROS@ (100, 500 mg/kg), there 

was no adverse effect on food and water intake of rats and rabbits. A significant increase in the feed intake was observed with 

the rats receiving CAPROS@ at the dose of 100 mgkg and significant increase in the feed and water intake was observed in the 

rabbits receiving 500 and 100 mg/kg CAPROS@, respectively (Table-1 A, B, C & D). 
1%. 

Effect of CAPROS@ on body weight gain: No significant difference in the body weight gain was observed in the CAPROS@ 

treated rat and rabbit groups in comparison to respective control group (Table 2 A, B, C & D). No growth retardation effect 

was observed on administration of CAPROS@. 

Effect of CAPROS@ on haemopoietic system: The hematological examination revealed that mean hemoglobin concentration 

of CAPROS@ treated rat and rabbits was found to be significantly higher than the control group (Table 3 A, B, C & D). There 

was significant increase in the red blood cell count of the CAPROS@ treated rats and rabbits suggesting that CAPROS@ exerts a 

positive effect on haemopoietic system of bone marrow. However, the increases in the level of Hemoglobin and RBC are well 

within the reported physiological range of the rats and rabbits. This finding is also in concomitant with the reported positive 

effect of Amla that it increases the Hemoglobin and RBC in individuals and being also recommended in anemic condition [S, 

9, 10, 11, 121. Amla being an Ayurvedic rasayan, it tries to maintain the homeostasis of the animals. No leukocytosis or 

leukopoenia was noticed in rats and rabbits of any group in the study. The differential white blood cell count also did not show 

any abnormality in their population percentage as compared to the control group. The mean value of platelet count in rabbits 

receiving 100 mg/kg was significantly higher in comparison to vehicle-treated rabbits, suggesting that CAPROS@ may have 

some stimulatory effect on bone marrow (Table3B). 

Effect of CAPROS@ on liver: Various biochemical estimations (GOT, GPT, Glucose, Cholesterol, HDL, Total protein and 

Albumin) of rats and rabbits of experimental groups revealed that hepatic function of experimental groups was well preserved 

0 0 0 1 1 9  
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(Table 4 A, B, C & D). The glucose and cholesterol metabolism of experimental groups was not disturbed. 

GOT level ofrabbits 

The plasma 

treated with CAPROS' (500 mg/kg) was found to be significantly lower than the control rabbits suggesting that there was no 

leakage of this enzyme from hepatocytes due to CAPROS' administration (Table 4 C & D). The total protein and albumin 

values were not reduced in experimental rats compared to the control group which indicates that protein synthesis of liver was 

not disturbed by CAPROS@'. 

Effect of CAPROS' on kidney: Normal kidney function was observed in rats and rabbits administered with CAPROS@ (100 

and 500 mg/kg) as the blood urea nitrogen (BUN) and plasma creatinine levels of both the experimental groups did not show 

any rise in their values. On the other hand, a decrease in the BUN and creatinine levels was observed in rats and rabbits treated 

with CAPROS' at the dose 500 mg/kg (Table- 4 A, B & D). However, the decreased value lies within the physiological range 

(0.2-0.8 mg/dl) of the animals. Control animals had the creatinine levels at the upper side of the limit. Capros (500 mg/kg) 

decreased the value near to the reported mean value (0.5 mg/dl) of the animal. 

Effect of CAPROS@ on vital organ weights: CAPROS' administration up to 500 mg/kg for 90 days did not bring any gross 

changes in liver, kidney, lungs and spleen. There was no significant difference in organ weights of rats of experimental groups 

as compared to the control group (Table-5 A & B). 
%*.-.& 

CONCLUSION 

CAPROS' was well tolerated in rats and rabbits when administered orally at the doses of 100 and 500 mg/kg for 90 days. An 

increase in the RBC levels, Hemoglobin level and decrease in the creatinine level were observed with Capros treatment. 

However, these changes, are well within the physiological range of animal and are due to the positive effects of amla on health. 

No haemopoietic, hepatic and kidney dysfunction was observed in rats and rabbits on oral administration of CaprosTM. Hence it 

may be concluded that CAPROS' is safe without any chronic toxic effects. No histopathological studies were conducted as 

there were no toxic effects observed in the present study. 
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CAPROS~ 
100 mgkg 

Table-1A Daily feed (gm) and water (ml) intake of Male rats under oral CAPROS' administration for 
90 days 

10.62*+1.53 
23.4020.388 

Group/Treatment 16-30 Days 

CAPROS@ 
500 mg/kg 

9.146*+0.127 
2 1.8420.348 

I 

(Values are Mean+SE, n=10). Superscript* indicates statisti 

46-60 Days 

18.72+0.606 
41.1421.45 

2 1.4620.729 
39.2021.10 

18.52i0.704 
40.9421.258 

al significance in comparison 

76-90 Days 

20.0220.841 
39.2k1.396 

20.4620.75 5 
39.2421.26 

18.37i0.467 
3 6.52k0.854 

) control group. * denote P<0.05) 
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GrouplTreatment 

Table-1B Daily feed (gm) and water (ml) intake of Female rats under oral CAPROS@ administration for 

16-30 Days 

CAPROS@ 
100 mg/kg 

Control 

10.05*20.161 
22.9420.3 96 

9.1420.274 
22.42i0.597 

46-60 Days 76-90 Days 

CAPROS@ 

106.123.306 
245.328.486 

1 10.1222.949 
268.423.990" 

1 3 0.8 524.03 8 
244.724.81 

500 mg/kg 

97.5723.750 
252.525.16 

100.422.3 15 
25 1.825.983 

107.022.75 
266.3 1k4.363 

9.0420.19 1 
22.4220.322 

(Values are Mean+SE, n=lO). Superscript* indicates statist 

46-60 Days 

15.72kO.723 
40.82i1.192 

18.20*+0.84 
39.6021.279 

17.6220.645 
3 8.462 1.24 1 

76-90 Days 

19.6620.717 
37.82L1.82 

17.9820.750 
39.8220.78 1 

18.7320.663 
37.221 S O  

x1 significance in comparison to control group. * denote P 4  05) 

Table-1C Daily feed (gm) and water (ml) intake of Male rabbits under oral CAPROS@ administration for 
90 days 

G roup/Treatmen t 

Control 

CAPROS@ 
100 mg/kg 

CAPROS~ 
500 mg/kg 

(Values are Mean+SE, n=5). 

16-30 Days 

142.6k11.49 
244.029.466 

120.329.419 
267.621 1.63 

133.0424.04 
261.528.745 

uperscript* indicates statistic 
~~ ~ 

significance in comparison to control group. * denote P<0.05) 

000122 
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Groupnreatment 16-30 Days 46-60 Days 

Control 137.221 1.92 104.324.16 
270.2L8.033 26 5.727.866 

Table-1D Daily feed (gm) and water (ml) intake of Female rabbits under oral CAPROS' administration 
for 90 days 

76-90 Days 

99.9022.32 
2 5 4.8k5.69 

100 mgkg 
CAPROS@ I 124.5k11.75 I 108.4L4.316 I 100.5k3.66 

252.329.581 

CAPROS~ 
500 mg/kg 

282.3k8.55 

130.6024.839 128.55+1.606** 99.4023.26 
252.421 0.7 1 248.7i5.329 258.029.5 18 

240.5k9.902 

Group/Treatment Initial body wt. Day 30 (gm) Day 60 (gm) Day 90 (gm) 
(gm) 

Control 92.7023.201 114.6k1.57 174.224.46 174.026.944 

CAPROS@ 86.00k2.74 122.922.5 1 17 1.123.7 1 191.9k6.86 
100 mglkg 

CAPROS~ 91.5022.40 190.8k14.6 1 44.5i2.3 3 173.9k1.48 
500 mgkg 

Final gain 
(gm) 

+81.3 

+ 105.00 

+82.4 

I 1 I 

(Values are Mean+SE, n=5). Superscript* indicates statistical significance in comparison to control group. ** denote P<O.O 1) 

Table-2A Body weight gain of Male rats under oral CAPROS' administration for 90 days 

(Values are Mean+SE, n=10) 

0 0 0 1 2 3  



Emblica Oflcinalis Extract 
GRAS Assessment 
Page 122 of 150 

Table-2B Body weight gain of Female rats under oral CAPROS@ administration for 90 days 

Group/Treatment 

Control 

CAPROS~ 
100 mg/kg 

CAPROS~ 
500 mg/kg 

(Values are Mean+SE, n= 10) 

95.20i2.78 

86.3020.70 

69.5720.80 

111.521.18 

109.1+1.900 

102.822.19 

Day 60 (gm) 

135.024.61 

144.725.47 

120.723.13 

Day 90 (gm) 

14 1.724.68 

1 4 4 3 3 . 7  1 

129.524.13 

Table-2C Body weight gain of Male rabbits under oral CAPROS@ administration for 90 days 

Group/ 
Treatment 

Control 

CAPROS~ 
100 mgkg 

CAPROS~ 
500 mgkg 

1.8320.04 

2.0 120.1 3 

1.7520.08 

I 2*1720.14 
2.0620.12 

1.8020.07 1 2.3020.1 8 

Day 90 
(kg) 

2 .O 8L0.05 

2.3520.18 

2.0820.15 

Final gain 
(gm) 

+46.5 

+58.2 

+59.50 

Final Gain 
(kg) 

+0.25 

t0.34 

+0.33 

(Values are Mean+SE, n=5) 

0 0 0 1 2 4  
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2.31i0.12 

Table-2D Body weight gain of Female rabbits under oral CAPROS@ administration for 90 days 

+O. 17 

Total 
WBC 

Differential Leukocyte counts 

Neutro- I Lympho- I Eosino- I Mono- 

Platelets 
(x 105/pl) Group 

/Treatment 
Hb 

(gm/dl) (X 103/p1) 

8.3k0.53 

phils cytes phils cytes 
(%) (%) (YO) (%) 

3.54k0.27 12.721.88 86.8022.12 0.40k0.22 0.20+0.13 

Neutro- 
phils 
(YO) 

14.222.39 

Lympho- Eosino- Mono- 
cytes phils cytes 
(%) (YO) (YO) 

85.552.44 0.320.15 0 

Group/ 
Treatment 

Day 30 
(kg) 

Day 60 
(kg) 

2.28k0.03 Control 2.14i0.04 2.2320.04 

CAPROS~ 
100 mglkg 

2.0620.04 2.1 l+O.OS 2.1920.06 

1.9520.15 

2.0820.13 +0.02 

CAPROS~ 
500 mgkg 

2.0820.14 2.0720.14 

(Values are Mean+SE, n=5) 

Table 3A : Blood profile of Male rats under oral CAPROS@ administration for 90 days. 

Total RBC 
(x 109pl) 

Control 1 13.4;20.4 3.7520.12 

4.320.28 

4.2820.1 1 * * 

100 mg/kg 

p m q m $ m  500 mgkg 

Values are MeaniSE, n= 10, Superscript * indicates statistical significance in comparison to control group. 
**P<O.Ol 

*P<0.05 

Table 3B : Blood profile of Female rats under oral CAPROS@ administration for 90 days. 

Group 
/Treatment 

Hb (gm/dl) Differential Leukocyte counts Total 
RBC 

(x 106/p1) 

3.5720.1 
5 

4.5 920 .O 
6*** 

4.020 .O 8 
* 

6.8520.41 3.350.33 7 Control 1 1.7350.3 1 

c APROS@ 
100 mg/kg 

13.0920.62 

c APROS~ 
500 mg/kg 

13.5520.22 * * *  

0 0 0 1 2 5  
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Values are MeankSE, n= 10, Superscript * indicates statistical significance in comparison to control group. 
* * *P<O.OO 1 

*P<0.05 

Total 
RBC 
(x 1 0 ~ 1 ~ 1 )  

Table3C Blood profile of Male rabbits after oral CAPROS' administration for 90 days 

Total 
WBC 
(x 1 0 ~ / ~ i )  

Group/ 
Treatment 

11.222.74 87.223.51 1.620.98 

15.623.85 83.423.85 1.020.32 

14.053.73 85.223.84 0.6k0.40 

Hb (gm/dl) 

0 

0 

0.20t0.20 

3.8220.18 

4.3720.21 

4.5220.27 

Platelets 

(x 1 0 ~ / ~ 1 )  

5.5720.50 

5.7820.46 

5.5820.28 

Differential leukocyte counts 

Control 12.8320.53 3.7420.08 7.1420.09 2.7620.05 1722.97 78.822.32 

CAPROS@' 14.3220.81 4.1420.22 6.44i0.43 2.420.17 26.2i2.92 70.222.96 
100 mg/kg 

CAPROS@' 13.3120.41 5.3+0.18* ** 6.6320.13 2.2420.27 20.821.74 75.822.15 
500 mgkg 

Neutrophils I Lymphocytes ("/.I I Eosinophils I Monocytes 
("/.I ("/I ("/.I 

220 2.220.5 8 

1.820.49 1 320.3 7 

2.220.8 1.220.37 

45 DAY 

100 mg/kg 

500 mgkg 

1 2.020.14 

14.46+0.57** 

1 5.4220.3 5 * * * 

2.4620. 10 

2.94+0.14* 

2.6420.16 

**, *** denote P<0.05, PXO.01 and P<O.OOl, respectively.) 

0 0 0 1 2 6  



Emblica Oficinalis Extract 
GRAS Assessment 
Page 125 o f  150 

Table3D Blood profile of Female rabbits after oral CAPROS@ administration for 90 days 

Group/ Hb (gm/dl) Total Total Platelets Differential leukocyte counts 
Treatment RBC WBC 

(x lo6/P1) (x 103/pl) (x 105/P1) Neutrophils Lymphocytes Eosinophils Monocytes 
("/.I (%I (%> (%> 

45 DAY 

Control 12.6720.42 3.9220.22 5.37i0.36 2.4220.1 7.422.1 5 91.624.97 1.020.63 0.0 

CAPROS@ 13.1420.2 1 3.6 120.17 5.28i0.27 2.8850.3 1 23.226.63 74.625.63 1.620.68 0.650.24 
100 mgkg 

CAPROS@ 14.04+0.37* 4.08+0.11 5.6220.67 2.2220.27 15.623.34 83.423.71 0.60+0.40 0.4020.24 
500 mgkg 

90 DAY 

Control 
', * 

CAPROS@ 
100 mg/kg 

c APROS@ 
500 m g k g  

10.99+0.81 3.4820.1 1 5.78k0.29 2.66k0.02 24.022.30 73.222.08 2.020.49 0.820.5 8 

13.2520.91 3.9420.26 6.4220.23 3.0620.32 21.021.22 76.420.51 1.820.3 7 1.820.49 

12.5720.41 4.9520.05*** 7.7020.89 2.8220.11 26.220.34 70.420.68 2.020.45 1.420.40 

(Values are Mean+SE, n=5). Superscript* indicates statistical significance in comparison to control group. *, 

**, *** denote PcO.05, P<O.Ol and P<O.OOl, respectively.) 

0 0 0 1 2 7  
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P" 

Table 4A : Biochemical parameters of Male rats under oral CAPROS~administration for 90 days, 

Grout 
Treatmta 

Control 

w 
m 
500 mgkg 

100 mgkg 
I 

91.86'13.14 6,16$39 3.14#8 19.04i0.62' Ol.9i0.03 9.74i0.63 92.7t8,12 94.82i3.19 

Values are Meant!%, n=10, Superscript * indicates statistical significance in comparison to control group, 
WOO5 

Table 4B : Biochemical Parameters of Female rats under oral CAPROS8 administration for 90 days. 

Croup/ I Glurose I Total I Albumin 

CAPROS@ 83.94'14.19 6.51i0.35 3.84'10.23 
100 mop 
CAPROSB 89 02.t1.03 S.SS+O 09 3.33$06 
500 mgkg 

I I t 

4:.5g72 21.9g72 11.545 71 I- 

Values are MeaniSE, n=10, Superscript indicates statistical significance in comparison to control group. 
"'P<0.001 

0 0 0 1 2 8  
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Table-IC Biochemical parameters of Malt rabbits after oral CAPROS@ administration for 90 days 

Group1 Glucose Total Total HRL GOT GPT Alkaline BUN Creati- Albumin Total Calcium 
Treatment lipid Cholesterol thole. Phosph. nine Protein 

sterol at@ 
(mddl) (midi) (nddl! (mgidl) ($dl ($id) [MU) (mdd! (m$d) (idl) (pidlj (@dim) 

45 DAY 
Coutrol 1290 213.6 6135 2495 48.8 220 4.56 22,8 1.79 j93 5,68 11.15 

t i  t t i  t t i :  t t t 

5.83 836  1618 431 4.23 2.26 Oil 121 0,16 0.19 0.26 O j 4  

CAPROS@ 129.3 255.14 16.1 267 404 32,2 6 A  2927 1.11 309 5.51 1092 
100 mgkg t t t t t t + i  + 4 t t 

9.26 25.59 i.B9 431 131 4.52 0.68 2.91 o i  0.112 0.01 031 

CAPROSg 13j.OY 287.67 74,78 42.58 29,4*# 10.0 226 19.65 1.31 3.7J 6.74 1202 

352 500 f 2 3  6.13 206 0.63 0.92 0.96 0.17 Ojl 0.53 0.33 
500 mgk1 t i + -  t i  + !  t W  t t I t 

Control 150.1 16891 11.76 29.94 65.2 58.6 4.94 2701 1.10 4,16 6.53 9.11 

13948 162.74 7833 19.18 45.0 686 6.22 21.19 1.19 4.25 5.90 10.13 

??6 45.12 7.28 5.40 8.06 10% 022 6 0  0.11 0?1 0.28 Oil 
IO0 m& i t + t t t t i t + t 
CAPROb 

CAPROS~ I3646 82.61 8161 2163 730 58.0 446 21.84 1.13 3.95 599 12,!$** 

- 
(Values are MeantSE, n=S), Superscript' indicates statistical significance in comparison to control group, * t  and # * #  denote P<OD.O1, P<O,OOI ~ respectively.) 

0 0 0 1 2 9  
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Table-4D Biochemical parameters of Female rabbits after oral CAPROS@ administration for 90 days 

45 DAY 
Conirol 131.79 260.82 97.02 34.79 456 20.0 5.38 26.20 1.70 ?67 6 0 4  1029 

t t i !  + i t  I + i t  
6j3 2r28 21.12 2.95 7.11 2.30 0.59 Oil 0.28 054  0.34 0.13 

CAf'ROS@ 113.50 2Sd.30 89.0 31.56 22.6 31.4 4.11 24.41 115 2.91 5.47 9.90 

5.10 2i5j5 1.68 Sj2 7.61 4.74 0.27 2.29 07; O j O  O i O  0.22 
100 m& t t t t t i t t i t i  

13965 22605 50.04 33.86 18.0' 202 344  19.35'*' I 5 5  311 596  1 2 . l P  

Si9 27.35 6.92 033 3.08 1.81 0.75 0.46 On O i O  0.08 039 
500 m& f i. f t t t t t t t t 
CAPROS' 

ContTol 13496 12848 11.76 31.34 448 53.8 4.86 2761 1.3 4.08 6.61 1.01 
t t t + -  t t t t t t t 

1;s 9.12 5.14 Oil 6.81 36 0.89 1.09 Ok 007 0.12 0.25 

CAPROS~ 1466? 118.58 86.43 35.10 416 56.4 470  24.19 1.27 3 8 7  6.46 11.57'* 
100 m& .i t t i. t t t t + t  t 

7.16 10% 559 7.12 4.96 4.46 O i l  1.69 0.21 0.lj 0 6 1  0.18 

136.58 128.11 95.15 32.75 39.6 660 250 2106 1.37 1.29 5.111 I I 9 4 * *  
t + I  f t i t ! t t t 

62 3c6 lk j91 lU6 9;l 0.63 246 0,M 0.15 Oh O j  

CAPROS' 
500 m@g 

- 
(Values are MemtSE, n=5), Superscript' indicates statistical sipificance in comparison to control goup, I, and t 0 6  denote P<OO5, P4 .01  and P<O.OOl 
" m , i " t : 3 , A ,  \ 

0 0 0 1 3 0  
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Table-SA Organ weight (gm/100g body wt.) of Male rats under oral Capros admin- 
istration for 90 days 

Group/ Liver Spleen Kidney Heart Lungs Adrenals 
Treatment (gm) (gm) (gm) (gm) (gm) (gm) 

Control 4.9720.22 0.7220.05 1.2220.03 1 0.57+0.024 1.2020.04 0 .O 1720 .OO 1 

Capros 5.2320.28 0.7620.07 1.3320.03 0.60+0.02 1.1 150.04 0.016+0.0007 
100 mgkg 

Capros 4.8220.09 0.7320.03 1.1720.02 0.57+0.02 1.2450.08 0.015+0.0008 
500 mg/kg 

(Values are Mean k SE, n=10) 

TabledB Organ weight (gmll00g body wt.) of Female rats under oral Capros admin- 
istration for 90 days 

*s, 

Group/ Liver Spleen Kidney Heart Lungs Adrenals 
Treatment (sm) (gm) (gm) (gm) (gm) (gm) 

Control 4.7420.2 1 9 0.7920.06 1.07+0.028 0.4820 .O 1 0 1.13820.0 17 0.022~0.00 1 

Capros 4.6620.29 0.7220.031 1.1220.037 0.49+0.01 1.2520.05 0.0 1920.00 1 
100 mg/kg 

Capros 4.7320.10 0.74k0.03 1.01+0.02 0.4720.01 1.2420.08 0.0 19+0.007 
500 mgkg 

(Values are Mean k SE, n=10) 



Emblica Oficinalis Extract 
GRAS Assessment 
Pane I30 of I50 

% +  

Table-SC Organ weights (gm/kg body wt.) of Male rabbits under oral Capros admin- 
istration for 90 days 

Group/ Liver Spleen Kidney Heart Lungs Adrenals 
Treatment (sm) (gm) (gm) (sm) (gm) (gm) 

Control 28.6622.53 0.089+0.003 4.8420.10 4.2720.52 1.6120.06 0.0894+0.008 

Capros 2 1.6421.77 0.1320.02 4.4320.58 4.6720.82 1.5 120.04 0.089+0.00l 
100 mg/kg 

Capros 26.1 923 .O 1 0.158+0.03 5.4520.62 4.8 820.70 1.74+0.10 0.06t0.01 
500 mg/kg 

(Values are Mean k SE, n=5) 

Table-SD Organ weights (gm/kg body wt.) of Female rabbits under oral Capros admin- 
istration for 90 days 

Group/ Liver Spleen Kidney Heart Lungs Adrenals 
Treatment (gm) (gm) (sm) (gm) (gm) (gm) 

Control 26.0421 .SO 0.06+0.002 4.3420.05 3.6220.1 1 1.6420.04 0.0526+0.002 

Capros 21.9021.65 0.1 820.06 4,6720.43 4.3620 .5 8 1.5420.08 0.075+0.006 
100 mg/kg 

0.10~0.02 4.7720.56 4.69+0.71 1.7320.02 0.10t0.03 Capros 24.5 652.6 5 
500 mg/kg 

(Values are Mean f SE, n=5) 

0 8 0 1 3 2  



Emblica Oficinalis Extract 
GRAS Assessment 
Page 131 of 150 

APPENDIX H 

Testimonial on Safety of Emblica officinalis 
Dr. Tuhin Kanti Biswas 

0 0 0 1 3 3  



Emblica Oflcinalis Extract 
GRAS Assessment 
Page 132 of 150 

TQ Whom it Mav Concern 

Emhiicu nfficirtcrriS (Amlaki) as a single herb or in combination with some other herbs is 
under use in continuity for several diseases in Ayurvedic system OF medicine in India. 

The h i t  of rtmlaki is not only used LO treat adult men and women but also children, 

lactating mothers, in some cixses during pregnancy and old men. There is no 

contraindication of Arnlaki mentioned in any authentic Ayurvedic texts. It is also used in 

healthy subject to prevent the diseases. In our hospital, both outdoor and indoor patients 

are often treated with Arnlaki andfar Amlaki formulations for several years. Some 
delicious food prepared .from Amlaki i s  very popular in Tndia. No adverse effect of 
Arnlaki and/or its other tbmulation was reported in the prescribed dose (3 - 12.5 &day 

orally) as atso mentioned in Ayurvedic texts (Bhavprakash Nigantu). Hence the herb 
Eniblku uficitmlh c,an be regarded as safe herb. 

(Dr. Tuhin Kanli Biswss) 
Principal-Investigator 

Clinical Project on Diabetes 
Natreon Inc. India 

0 0 0 1 3 4  



Emblica OfJicinalis Extract 
GRAS Assessment 
Page 133 o f  150 

APPENDIX I 

Expert Panel Credentials 

Robert S. McQuate, Ph.D. 

Richard C. Kraska, Ph.D., DABT 

Wayne R. Bidlack, Ph.D. 

0 0 0 1 3 5  
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From: Bob McQuate
To: Fasano, Jeremiah; 
cc: sanni@globepharma.com; 
Date: Monday, November 23, 2009 1:57:04 PM
Attachments: FDA Withdraw Ltr 112309.doc 

Dear Dr. Fasano,
 
On behalf of Natreon, Inc, attached is our letter that requests that FDA cease its 
evaluation of GRN 295 which addresses the safety of the aqueous extract of Emblica 
officinalis. 
 
We will undertake appropriate modifications to our common use in foods approach 
for the subject material and will resubmit for your further review and evaluation.
 
Thank you.
 
Bob
Robert S. McQuate, Ph.D.
CEO & Co-Founder
GRAS Associates, LLC
20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522
mcquate@gras-associates.com
www.gras-associates.com
 

mailto:McQuate@Gras-Associates.com
mailto:/O=FDA/OU=FIRST ADMINISTRATIVE GROUP/CN=RECIPIENTS/CN=JFASANO
mailto:sanni@globepharma.com
mailto:mcquate@gras-associates.com
http://www.gras-associates.com/
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November 23, 2009

Dr. Jeremiah Fasano

Food and Drug Administration


Center for Food Safety & Applied Nutrition


Office of Food Additive Safety 

Division of Biotechnology and GRAS Notice Review (HFS-255)

5100 Paint Branch Parkway


College Park, MD  20740-3835









                 


Re:  GRAS Notification 295 --- Emblica officinalis

Dear Dr. Fasano:


On behalf of Natreon, Inc., we request that you cease the evaluation of the above-referenced GRAS notice addressing the safety of the aqueous extract of Emblica officinalis.

We may elect to resubmit a modified notification at a future date.


Thank you.


Sincerely,


[image: image5.emf]

Robert S. McQuate, Ph.D.


CEO & Co-Founder


GRAS Associates, LLC


20482 Jacklight Lane


Bend, OR  97702-3074


541-678-5522


mcquate@gras-associates.com

www.gras-associates.com


20482 Jacklight Lane


Bend, OR 97702-3074


541-678-5522


mcquate@gras-associates.com
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20482 Jacklight Lane 
Bend, OR 97702-3074 
541-678-5522 
mcquate@gras-associates.com 

 
 
November 23, 2009 
 
 
Dr. Jeremiah Fasano 
Food and Drug Administration 
Center for Food Safety & Applied Nutrition 
Office of Food Additive Safety  
Division of Biotechnology and GRAS Notice Review (HFS-255) 
5100 Paint Branch Parkway 
College Park, MD  20740-3835 
 
                   
   Re:  GRAS Notification 295 --- Emblica officinalis 
 
Dear Dr. Fasano: 
 
On behalf of Natreon, Inc., we request that you cease the evaluation of the above-referenced GRAS notice addressing the 
safety of the aqueous extract of Emblica officinalis. 
 
We may elect to resubmit a modified notification at a future date. 
 
Thank you. 
 
Sincerely, 

Robert S. McQuate, Ph.D. 
CEO & Co-Founder 
GRAS Associates, LLC 
20482 Jacklight Lane 
Bend, OR  97702-3074 
541-678-5522 
HUmcquate@gras-associates.comU 
www.gras-associates.com 
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