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SUMMARY

In the assessment and evaluation of the toxic characteristics of a substance,
determination of Feeding studies isinitia step.

This study was hence, designed to conduct Feeding studies in catfish
provided by M/s Metahelix Life Sciences Private Limited.

Three groups consisting of 50 fishes, individualy, were designated for the
study. The first group was kept as control that was dosed with fish feed only,
the second group of animals was administered with the Non-Bt Cottonseeds,
(Sample-1) in powdered form and supplemented with fish feed and the third
group of animals was treated similarly with Bt Cottonseeds (sample Il) in
powdered form and supplemented with fish feed.

No toxic signs and symptoms /mortality was observed in any test group as
well as the control group of animals.

Under the conditions of this study, the fish of Bt Cottonseeds (sample I1)
group did not induce any treatment related observable toxic effects, when
compared to the corresponding group of “Non-Bt Cottonseeds (Sample-I)

fish and the control group of fish.
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INTRODUCTION

This study was carried out to determine the survival and growth of catfish by
feeding them on ‘Bt Cottonseeds (Sample —1)’ and ‘Non - Bt Cottonseeds

(Sample)’ samples respectively.
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OBJECTIVE

To assess the growth and survival of catfish fed on a diet containing
cottonseed meal derived from Bt Cottonseeds (Sample —1) as compared to
that of the Non- Bt Cottonseeds (Sample —I) varieties for use as catfish feed.
The processed and powdered cottonseed meal was incorporated into the

catfish feed. The duration of the test was 28 days.

CHARACTERIZATION OF TEST AND CONTROL COTTONSEED:

The test and control cottonseeds will be characterized by the sponsor prior to

their usein the study.
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TEST SUBSTANCE

The sponsor is responsible for the necessary characterization and evaluations
of the test substance. The details of the test substance provided by the
Sponsor are as follows:

PRODUCT NAME :  NON-Bt COTTONSEEDS (SAMPLE I)
& Bt COTTONSEEDS (SAMPLE I1)

SPONSOR - METAHELIX LIFE SCIENCES,
PRIVATE LIMITED

MATERIAL DESCRIPTION : YELLOWISH BROWN COLOURED
POWDER

PACKED IN : BROWN COLOURED PAPER
CARTONS

DATE OF COMMENCEMENT : 04-01-2007

OF STUDY

DATE OF COMPLETION : 31-01-2007

OF STUDY

(Note: For characterization details of test samples, see Annexure | provided
by the sponsor).
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EXPERIMENTAL DESIGN

Duration . 28days

Acclimatization . Test fish were acclimatized for at least 10
daysin water of the quality to be used
during the test period.

Name of the species ; Clarius batrachus ( Catfish)

Total No. of fisntobeused :  150fish

No. of fish / treatment ; 50 fish (25 fish / aguarium)

Temperature . 16-22°C(60-70°C)

EXPERIMENTAL PROCEDURE

| dentification
Each aguarium was identified by putting a label on it mentioning the name

of the study, product name and aguarium number.
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FEED FORMULATION

Feed for the fish was formulated so that it contained crude protein, fats,
supplements for vitamins and minerals, in addition to the cottonseed samples
provided by the sponsor which was not exceeding 20 % of body weight.
Treatment Diets

Prior to offering the feed of above composition, it was analyzed for its

composition. The feed offered was 2 % of body weight of the fish.

OBSERVATIONS

Observation Period : 28 days

Mortality and behavior of fish in the control group as well as the test groups
were observed. Water temperature and dissolved oxygen were aso
monitored.

Feed Consumption :

Floating fish pellet meal was provided to the control group fish at the rate of
2% of body weight and it was noticed that whole feed provided to the fish

was consumed.
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Likewise the test groups were also provided with the feed formulation at the
dose rate of 2% body weight, which was consumed by the fish.

Body Weights :

Weight of fish initially i.e. on day O, on day 14 and 28 were recorded and the
mean weights calculated. The mean weights were considered for further
study (Tables: 3-5).

Feed Conversion ratio :

Feed conversion ratio was calculated on the basis of average body weights

of the fish (Table: 7).

Proximate Composition of Diets:

The analysis of composition of diets and fish fillets was done weekly (Table:
2).

Statistical M ethod:

All observed data are recorded and analyzed biostatistically.
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RESULTS:

Feed Consumption:

The formulated feed consumed by the fish of the test groups was similar to
that of the control group.

Weight of fish:

The weight gain of fish of test groups was comparable to that of its control
counterparts.

Toxic Sgn & symptoms:

No adverse effects including behaviora changes could be noticed in any of
the test as well as the control group fish.

CONCLUSION:

Under the conditions of this study, the 28 days feeding studies on Catfish
with ‘Bt Cottonseeds (Sample 1) and Non — Bt Cottonseeds (Sample -)’,
as a feed supplement, did not induce any observable toxic effects, when

compared to its control counterparts.
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TABLE: 1

MEAN BODY WEIGHT OF FISH AT DIFFERENT INTERVALS

Groups Day 0 Day 14" Day 28"

28.35+2.80 290.23+2.98 29.83+2.80
Control
Non - Bt Cotton 28.33£2.80 29.21+3.29 290.78+£2.64
seeds (Sample )
Bt Cottonseeds 28.46+3.12 29.46x+2.85 290.95+2.32
(Sample—I1)

Page 13 of 26

308




4E SHRIRAM INSTITUTE FOR INDUSTRIAL RESEARCH

Confidential
VR PROJECT No. : TOX-346F
STUDY : FEEDING STUDIESIN CATFISH
COMPOUND : Bt COTTONSEEDS
REPORT No. ;000046375
Date - 14.05.2007
TABLE: 2

COMPOSTION OF THE FISH FEED ESTIMATED WEEKLY

Group Parameters Day 0 Day 7" Day 14" | Day 21*
Protein(NX6.25) 14.4 16.2 154 104
% by mass
Moisture 40.6 41.0 41.6 39.7
% by mass
Control CrudeFat 4.3 3.8 33 54
% by mass
Ash 1.0 1.1 11 12
% by mass
Crudefibre 0.8 0.9 0.9 1.0
% by mass
Protein(NX6.25) 14.9 15.0 15.9 11.6
% by mass
Moisture 40.4 40.1 41.4 41.2
Non- Bt % by mass
Cottonseeds CrudeFat 35 3.9 45 8.6
(Sample-) % by mass
Ash 0.9 1.0 0.8 1.4
% by mass
Crudefibre 1.9 2.0 2.0 2.3
% by mass
Protein(NX6.25) 14.8 13.9 158 12.3
% by mass
Moisture 40.1 39.8 414 38.3
Bt Cotton % by mass
seeds CrudeFat 4.6 5.1 4.8 8.1
(Sample-Il) % by mass
Ash 1.2 1.1 14 14
% by mass
Crudefibre 2.0 2.1 2.3 2.2
% by mass
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TABLE : 3 BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘0

No. of Fish wt. on Day ‘O’ Fish wt. on Day ‘0’ Fish wt. on Day ‘0’
Fish Control group Non- Bt Cottonseeds Bt Cottonseeds
(Samplel) (Sample 1)

! 30.8 275 30

5 23.5 23.5 24.9
3 27.5 29.6 28.9
4 30.5 32.2 30.8
5 32.5 30.5 29.9
6 28.9 26.9 27.0
v 21.4 25.9 20.8
8 209 234 21.3
9 26.8 26.8 25.5
10 30.1 290.2 30.1
11 30.5 30.5 324
12 31.5 30.6 33.4
13 29.0 29.8 30.1
14 259 27.8 26.4
15 279 2/.6 28.3
16 22.6 20.5 24.2
17 253 24.6 26.5
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TABLE : 3(Contd) BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘O

No. of Fish wt. on Day ‘0’ Fish wt. on Day ‘0’ Fish wt. on Day ‘0’
Fish Control group Non-Bt Cottonseeds (Samplel) | Bt Cottonseeds (Samplell )
18 295 29.8 30.1
19 26.9 30.5 29.0
20 249 30.5 254
21 30.5 26.5 31.5
29 29.6 30.1 29.2
23 32.0 32.9 34.5
o4 29.8 25.6 31.0
o5 284 23.6 254
%6 23.6 25.6 22.9
27 294 29.5 30.2
28 31.4 30.8 31.4
29 26.4 24.7 25.6
30 24.8 25.6 24.8
31 294 315 30.4
32 30.1 25.6 31.2
33 30.0 30.9 324
34 289 32.5 30.8
Contd -------
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TABLE : 3(Contd) BODY WEIGHTSOF CONTROL AND TEST FISH ON DAY ‘0

No. of Fish wt. on Day ‘0’ Fish wt. on Day ‘O’ Nor+ Fish wt. on Day ‘O’

Fish Control group Bt Cottonseeds (Samplel) Bt Cottonseeds (Samplell)
35 249 30.8 33.2
36 28.4 25.9 24.6
37 31.9 30.8 314
28 29.2 28.6 29.2
39 26.8 23.8 24.6
40 294 290.7 27.9
a1 27.6 27.5 26.8
42 30.5 30.8 30.5
43 32.2 30.5 30.8
a4 28.2 29.6 28.2
45 28.9 28.4 27.5
46 31.0 26.8 30.4
47 28.7 28.9 27

48 29.9 30.8 29

49 30.7 30.5 29.8
50 27.8 29.9 25.6

Mean=SD | 28.35+2.80 28.33+2.80 28.46+3.12
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TABLE :4 BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘14

No. of | Fish wt.on Day ‘14’ Fish wt. on Day ‘14’ Fish wt. on Day ‘14’
Fish Control group Non-Bt Cottonseeds (Samplel) Bt Cottonseeds ( Samplell)

! 30.2 28.6 29.2
> 25.6 29.5 28.0
3 29.3 294 30.1
4 34.2 32.9 315
5 32.8 339 32.8
6 26.5 28.5 26.8
7 23.5 214 23.5
8 22.6 23.8 22.8
9 26.6 279 30.4
10 29.9 30.1 29.6
11 31.7 324 31.4
12 32.8 334 32.8
13 30.5 30.1 29.6
14 27.9 26.4 27.5
15 28.5 28.3 30.4
16 25.9 24.2 258
17 27.5 26.5 289

Contd--------
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TABLE : 4 (Contd) BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘14

No. of Fish wt. on Day ‘14’ Fish wt. on Day ‘14’ Nor- Fish wt. on Day ‘14’

Fish Control group Bt Cottonseeds (Samplel) Bt Cottonseeds (SamplelI)
10 30.1 30.1 32.4
19 259 29.0 28.9
20 28.6 254 28.5
21 304 31.5 30.5
29 32.2 32.2 33.4
23 33.9 35.8 34.7
o4 31.2 318 31.0
o5 26.5 25.4 26.4
26 23.3 229 23.9
o7 28.5 30.2 31.4
8 30.6 314 29.4
29 24.9 25.6 26.4
30 23.9 24.8 25.4
31 29.5 30.4 29.7
32 31.2 31.2 324
23 33.5 32.4 30.8
34 33.6 34.0 33.9
Contd--------
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TABLE : 4 (Contd) BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘28

No. of Fishwt. on Day ‘14' | Fishwt.on Day ‘14" Nor- | Fish wt. on Day ‘14’
Fish Control group Bt Cottonseeds (Samplel ) | Bt Cottonseeds (Samplell)
35 33.2 35.2 34.8
36 27.8 24.6 25.8
37 30.4 314 30.8
28 27.8 29.2 30.4
39 25.9 24.6 25.8
40 28.4 30.2 315
a1 27.6 26.8 274
42 32.5 30.5 31.2
43 31.5 32.4 33.4
a4 29.6 29.8 28.2
45 32.9 30.8 27.5
16 31.2 25.9 30.4
47 28.5 27.8 26.8
48 29.6 29.8 284
49 30.8 29.8 31.4
50 29.9 30.5 28.9
l\iggn 20.23+2.98 290.21+3.29 29.46+2.85
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TABLE :5 BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘28

No. of Fish wt. on Day ‘28 | Fish wt. on Day ‘28 Non- Fish wt. on Day ‘28
Fish Control group Bt Cottonseeds (Samplel) Bt Cottonseeds (Samplell)
! 32.2 310 305
> 26.5 28.6 29.5
3 29.5 315 30.2
4 34.8 30.8 334
5 33.6 28.9 29.6
6 294 32.5 315
7 25.6 26.8 26.8
8 24.5 24.4 25.9
9 26.5 25.5 28.9
10 314 318 30.5
11 31.4 32.0 33.2
12 34.5 34.5 35.6
13 31.5 30.1 33.2
14 27.8 27.3 28.4
15 29.5 28.4 29.1
16 27.6 25.6 26.4
17 2/.6 27.3 28.2
Contd-------
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TABLE :5(Contd) BODY WEIGHTS OF CONTROL AND TEST FISH ON DAY ‘28

No. of | Fishwt.on Day ‘28 | Fish wt. on Day ‘28 Nor- Fish wt. on Day ‘28’
Fish Control group Bt Cottonseeds (Samplel) Bt Cottonseeds (Samplell)
18 315 30.3 31.2
19 32.5 324 30.5
0 26.5 26.2 24.5
o1 31.5 32.8 315
» 32.2 20.2 29.6
7 34.9 34.8 34.5
on 32.1 32.2 33.1
o5 28.6 26.1 27.8
6 25.6 234 25.6
o7 30.2 294 30.1
8 31.9 31.5 32.5
29 24.9 28.5 26.4
20 29.6 30.1 26.5
31 31.5 28.7 294
P 294 30.8 29.0
3 32.9 31.9 32.1
2 33.2 33.5 32.0
Contd------
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TABLE :5(Contd) BODY WEIGHTSOF FISH GIVEN DIFFERENT DOSES ON DAY ‘28

No. of Fish wt. on Day ‘28 Fish wt. on Day ‘28’ Fish wt. on Day ‘28
Fish Control group Non-Bt Cottonseeds (Samplel) Bt Cottonseeds (Samplell)
35 315 335 30.2
36 29.5 279 28.5

30.9 32.8 30.2
37

33.6 304 315
38

24.6 25.1 29.5
39

29.6 27.9 28.6
40

26.8 27.3 28.2
41

25.6 312 32.2
42

30.2 30.8 314
43

29.4 30.8 315
44

29.6 30.2 29.0
45

30.8 20.2 30.2
46

26.8 314 30.2
47

28.6 30.1 29.4
48
49 32.6 312 30.2
S0 28.5 30.4 294

Meant 29.83+2.80 20.78+2.64 29.95+2.32
SD Page 23 of 26

318




4E SHRIRAM INSTITUTE FOR INDUSTRIAL RESEARCH

Confidential
VR PROJECT No. : TOX-346F
STUDY : FEEDING STUDIESIN CATFISH
COMPOUND : Bt COTTONSEEDS
REPORT No. ;000046375
Date - 14.05.2007
TableNo. 6

AVERAGE INCREASE IN WEIGHT GAIN OF FISH AT
DIFFERENT GROUPS AT THE END OF EXPERIMENTATION

S.No. GROUP AVERAGE INCREASE IN
THE Wt. OF FISH
1. Control 1.48
2. Non-Bt Cottonseeds 1.45
(Samplel)
3. Bt Cottonseeds (Samplell) 1.49
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TableNo. 7

FEED CONVERSION RATIO (FCR) OF DIFFERENT GROUPS AT
THE END OF EXPERIMENTATION

S.No. GROUP FCR (in %)
1. Control 3.98
Non-Bt Cottonseeds (Sample |) 4.06
Bt Cottonseeds (Samplell) 4.02

PROXIMATE FEED ANALYSIS

S No. TESTS PROXIMATE FEED ANALYSIS | PROXIMATE FEED ANALYSIS
AT THE START OF THE AT THE END OF THE
EXPERIMENT EXPERIMENT
OBSERVED VALUE OBSERVED VALUE
CONTROL Bt NON-Bt CONTROL Bt NON -Bt
COTTON COTTON COTTON COTTON
1. | MOISTURE, % 39.7 41.2 38.3 43.4 4.7 38.4
BY MASS
CRUDE FAT, %
2. oLl 5.4 8.6 8.1 0.1 1.0 05
CRUDE
3. PROTE;EZ'S'} (Nx 10.4 11.6 12.3 10.7 132 11.9
% BY MASS
CRUDE FIBRE,
4. e 1.0 2.3 2.2 0.2 0.9 0.9
5. | TOTAL ASH, % 1.2 1.4 14 0.8 1.3 11
BY MASS
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TableNo. 8

AVERAGE FEED CONSUMPTION DATA OF FISH

Day 0-6 Day 7-13 Day 14-20 Day 21-28
Feed Feed Feed Feed Feed Feed Feed Feed
Given | Consumed | Given | Consumed | Given | Consumed| Given Consumed
(gms) | (Approx) | (gms) | (Approx) | (gms) | (Approx) | (gms)  (Approx)
Control 20 19.00 20 19.00 20 19.00 20 20.00
Non-Bt
Cottonseeds | 20.00 20 20.00 20 20.00 20 19.00
(Samplel)
Bt
Cottonseeds | 20.00 20 19.00 20 20.00 20 20.00
(Samplell)
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SHRIRAM INSTITUTE FOR INDUSTRIAL RESEARCH

(A unit of Shriram Scientific and Industrial Research Foundation)
An ISO - 9001:2000 Certified Institute

TEST CERTIFICATE 000046375
Issued to :
METAHELLX LIFE SCIENCES PVT. LTD. JIO.No. TOX-346F
PLOT MO. 3, KIADB 4TH PHASE, Reg.No. 4612570
BOMMASANDRA Date 1 5-05-2007
BANGALORE - S60099K ARNATAKA GC-01 (REV-04)
Your Ref.No. -
Kind Attn: DR. M.J. VASUDEVA RAOQ , PRESIDENT
Sample Particulars: Date
Oine sample of "Bt Cottonseeds™ was received for Feeding study in Catfish.

TEST RESULTS

Material Description i Non-Bt Cottonseeds (Sample-1)- Yellowish brown coloured powder j |
Bi Cottonseeds (Sample-11)- Yellowish brown coloured powder,

Sponsor ¢ Metahelix Life Sciences Private Limited
Plot no.3, KIADE 4" Phase, Bommasandra,
Bangalore-560 099, India. |
Resuli |
Feeding study in Catfish | ‘
Under the conditions of this swdy, the 28 days feeding studies on Catfish with ‘Bt Cottonsceds (Sample-11)" and Non-Bi |
Cottonseeds (Sample-1)', as a feed supplement, did not induce any observable toxic effecis, when compared 10 its control

|
(Annexure enclosed) !
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DOC : 14-05-2007 !
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PCR & ELISA CONFIRMATION OF BIOSAFETY COTTONSEED MATERIAL

Obrjective: Quallty Control of the cottonseed material from crylC-9114 Dased
intrabirsutum hybrids to be used for the bicsafety studies: despatched on 11°
Seprember L0046,

1. Confirmation of transgenic nature by PCR specific bo the transgerne

1. Confirmation of presence of CrylC probedn and its quantitation by ELIS&
PCR confirmation

PCR was performed on Eppendorf Mastercycler Gradient machine with the following
primers:

Upper:5'-CCT CGC CAT TCTTCGTGATTC C
Lower:5"-GGT TGG CCT CCC TTC CGT AGA TA

1. H.0 CONTROL

2. -VE CONTROL (LEAF)

3, MO TRAMSGEMIC SEED
D

d,  TRAMSGEMIC SEED Dba
5. +¥WE CONTROL

0,7 5kE

0.50kb

EXPECTATION- 0.58 KB
Results and conclusion
a5 pepected amplifscation from cryiC was observed in case of transgenic and positive

control provirg the presence of the gene. ‘Water and negative controls were clear
indicating the absence of gene.
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ELESA confirmation

Quantitative ELISA for CryiC protein was performed wsing the Guantiplate kit for
Crytl (Envirologix, USA; Cataleg No. AP O07) according to the menufacturer's protocol

51 na Entry iD Auss CryiC
concentration (ug/g
o = on fresh wt)
1 Blank 0.09 L
2 1 ppb 0.3 0.92
standard
3 S ppb 1.44 5.2
standard
4 BT T T A T I R X
standard
3 Nontransgenic 0.092 M
& Transgenic 2.9 13.08
1
Results

The absorbance value observied at 450nm for nentransgenic sample was nearly the
same as blank and no colour develooment was observed in case of nontrarsgenic. Blue
colour development was observed in case of transgenic samples indicating the
presence of Cry1C protein.

aration

I hereby declare that the certificate of quality presented above is true (o the best of
my knowledge and is made on the basis of experiments carried out in our premises.

il
Val. Ramanathan
Head - Gemanics
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