Utilization of degossypolled cottonseed
protein in aguatic feed
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Why research on degossypolled cottonseed protein (DCP)
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1 Fish meal is deficient and expensive resources, phosphorus
excretion

B RARIFH R AR E R, 2K REE, NEFR, B85
s s

1 The market price of the fish has been decreased rapidly
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1The importance of vegetable alternative proteins
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#The annual product of cottonseed is about 5 million ton in
China, but normal use of cottonseed meal in feed is less than
15% because of its low lysine, methionine, cystine availability
and toxicity of gossypol
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1 DCP: the meal left after oil and gossypol have been extracted
from the cottonseed with special treatment process
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Content(%o) National standard
Cruc’:le protein > £
HE
ossypol
Ly <400mg/kg 1200mg/kg
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Amino acids composition of DCP (% of crude protein)
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Cottonseed meal DCP Soybean meal
R BRArg 11.05 12.21 7.52
48 2 B His 2.82 3.22 2.76
7 2B lie 3.09 3.61 4.42
7= 2B Leu 5.89 6.28 7.41
#RBRLYS
R B PR B
A 2B Phe 5.31 5.62 4.99
F 2B Thr 3.23 3.29 3.96
42 Val 4.24 5.03 4.90
B FE R AR TEAA 42.55 47.95 44,51
AkG % 44.90 56.25 53.80

CP(%dw)




ODbjectives of the study
PRI

To determine the effect of DCP on

o Fr#8Rainbow trout(Oncorhynchus mykiss)

e fu#”Japanese sea bass (Lateolabrax Japonicus)

e £ G xt¥FPenaeus. vannamei
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(Rainbow trout, Oncorhynchus mykiss,
cold water, fresh water carnivorous fish)



|. Materials and Methods
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1. Experimental Diets



Table 1 S2Ea4a#HEe 7
Formulation of the experimental diets(%o)

Ingredients FM  DCP25 DCP50 DCP75 DCP75A DCPT
B #4Soybean meal 8 8 8 8 8 8
PLEN 54T & & DCP
& ¥ Fishmeal
X 2 B8 Lecithin 2 2 2 2 2 2
@ 8 Fish oil 4.6 5.6 6.5 7 7 8.6
&4 Flour 31.3 2605 208 1565 159 9.8
B-JeAr Wheat gluten 5 53 56 55 45 65
FEHVitamins/Minerals 4 4 4 4 4 4
premix
F 2 BR Lysine 0.93
& 2 B Methionine 0.32

F7Hv,0, 01 01 01 01 01 01




Table 2 SREAAE IR A 4L
Chemical composition of the experimental diets(%o)

Diets FM DCP25 DCP50 DCP/5 DCP/5A DCPT
T i 90.45  90.47 91.05 90.53 91.16 91.16
Dry matter
%ﬂ%é} 45.93 45.22 44.82 44.12 44.10 44,50
Crude protein
RS B 12.33  13.43 14.80 14.92 14.84 16.52
Crude fat

A 4-Ash 11.82  11.04 9.93 9.04 8.88 8.09

N 19.01 19.35 19.75 20.08 20.09 20.59
Energy(MJ/kg)




Table 3 K425 Fray o6 % 2 A BR ZH AR,
Essential amino acids composition of experimental diets

Diets FM DCP25 DCP50 DCP/5 DCP/5A DCPT Req.!

Essential amino acids (% of dry matter)

Threonine 1.78 168 171 1.56 1.45 1.48 0.8
Methionine 1.33 116 1.05 0.91 1.29 0.80
Cysteine 0.73 072 084 0.91 0.84 1.10
Met.+Cysteine
Valine 206 199 200 1.78 1.64 1.76 1.2
Isoleucine 1.80 175 168 151 1.41 1.44 0.9
Leucine 290 295 283 2.64 2.61 2.57 1.4

Phe.+Tyrosine 301 339 348 351 3.24 3.46 1.8

Histidine 1.36 146 146 1.47 1.57 1.44 0.7

Arginine 247 317 171 3.73 3.57 4.19 0.8

1Requirement is for rainbow trout based on cruder protein 38% (NRC, 1993)



2. Fish, holding conditions and procedures

» Fish: rainbow trout (Initial body weight:39.18+0.079 )
> L. ke (F¥n£39.1840.07g )

> 18 fish/tank (18 & /4%)

» fed twice daily to satiation (09: 00 and 17: 00)

> FFRAORFZE2:X(09: 00and 17: 00)

»T:15x1C; D.O:7.2x0.5mg/l; pH: 7.5=x0.3.

> 8 weeks growth trial (Z3&H948)



3. Index &M F8 4%

B Weight gain rate (WGR,%)3% & &

B specific growth rate (SGR,%/day) 45 & £ K F
i feed conversion ratio (FCR) %3 £ 4%

B protein efficiency ratio (PER)%& & fit 2L &

B Apparent digestibility coefficients (ADCs) of dry matter,
crude protein, energy, amino acid-F# /R HLE . ¥ EEGH
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ADCs of Dry matter T4 £ WiHILZE (%)
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ADCs of Crud protein & H i & W VH 42 (%)
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ADCs of Energy Bt &R W IHAL (%)
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ADCs of Threonine (FrZ B IH L)
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ADCs of Valine (ZiE B IHALZR)
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Isoleucine

EL 2 A

ADCs of Isoleucine (FEZH
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ADCs of Leucine (CEHBRIHEALZE)
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ADCs of Methione (ERBIHLZE)
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ADCs of Lysine (i RTHILHF)
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Table 4 &ARK > HT4ER

Body composition of rainbow trout (mean = S.E.M., n=3)

Crude Crude fat Crude Ash of Moisture
: Crude fat

Diets protein of  of whole fat of of fillet whole of whole

whole body body liver y body body
rBHEY ABHEH  FE e O T
=\ 544407 30.2+1.8 13.6+2.7 7.8+03 73.8+1.2
DCP25 543+34 30.24+4.3 124+31 82x10 73.7%£22
DCP50 54.6*+15 285+23 12735 82xX0.7 746x16
DCP75 53.7Xx17 29.24+0.8 152+15 84+04 746=x05
DCAP ™ 561446 284+38 121418 81+14 750421

DCPT 51.0+3.1 32.8+29 13.8+14 8.8+0.8

74.0x1.3




111. Conclusions %+



#t DCP could be included in the rainbow trout diet up
to 30.5% as a substitute for fish meal, replacing
about 50% of fish meal protein.

o DCPTARIEE & 44 & 50%89 e Bl , LrRmET
X 30%A _E,

#t  The first limiting amino acid of DCPT is lysine,

lower ADCs are main factors for lower growth rate
«  DCPEHKRZEIAF # 2R &= Rk A s AR89 4 4RI H
FEZ FBOZ A FRIARR EZH R EAZ—,

#2  Amino acid balance will improve the function of

DCP replacing diets

o IMREGA BT BEDCPARR ARG T e B AR A
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Japanese sea bass, Lateolabrax Japonicus

warm water, marine carnivorous fish



Table 1 S2Ea4a#HEe 7
Formulation of the experimental diets(%o)

Ingredients FM  DCP25 DCP50 DCP75 DCP75A
& ¥Soybean meal 8 8 8 8 8
Jii B3 A 22 HDCP
1 4y Fishmeal
K S #EHg Lecithin 2 2 2 2 2
i yHFish oil 46 5.6 6.5 7 7
i A7 Flour 31.3 26.05 20.8 15.65 15.9
4 ek Wheat gluten 5 5.3 5.6 5.5 4.5
TiyEkFVitamins/Minerals 4 4 4 4 4
premix
2 K Lysine 0.93
EE % Methionine 0.32

TRERAY,0, 0 01 01 01 0.1




2. Fish, holding conditions and procedures

> Fish: Japanese sea bass (Initial body weight:5.04+0.02g )
> ¥k e (FHnES.04+0.029 )

> 16 fish/tank (16&. & /4%)

» fed twice daily to satiation (09: 00 and 17: 00)

> BFRARFZE2:4(09: 00and 17: 00)

» T:25+1°C; D.O:7.2%+0.5mg/l; pH: 7.5+0.3.

> 8 weeks growth trial (£I&EAAH8F])
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M EHHA R ADCs of Crud protein(%o)

93.06 92.72 93.34 903.15 92.74
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e Wi 5 4k % ADCs of Crud lipid (%)
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e ETHIL R ADCs of Energy(%o)

8_1f3_9 81.66 81.32 79 46
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Table 2 &R m oA T4 R
Body composition of rainbow trout (mean = S.E.M., n=3)

r r Ash of )
. u_de Crude fat of Crude Crude fat Moisture of
Diet L I 1 e M
lets whole body i y liver . bod ok \y
& FH ; & 7K 4
popgy ZoRME geae R sexy RS
FM 48.70 +3.83 30.73 +4.52 16.78 +5.04 5.46 +0.97 11.47 +1.01 68.17 +1.68
DCP25 49.34 +2.84 29.96 +2.69 AR \E==VAL) 441 +0.81 11.35 +0.80 69.10 +1.01
DCP50 4849 +£155 31.35 +1.21 BARLEE=sY:%Y:] 5.23 +0.96 11.16 £0.38 68.86 +=0.24
DCP75A 50.28 +2.45 2851 +2.54 BWANEEE=L%Y! 4.64 +0.71 12.00 +£0.54 69.45 +1.21
DCP75 47.65 +1.34 31.03 +£3.53 21.02 +2.84 4.72 +0.86 11.35 +0.54 68.99 +1.64




111. Conclusions %+
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Replacing 50% or 75%-+Lys and Met. of fish meal

orotein by DCP will not significantly affect growth

performance of Japanese sea bass.

DCPET AR L8543 b 50% 84 & &G , AN A H 2B Ao
R AR ZBRKFZTNTM AR ZS a4 K,

Limiting amino acids (Lys and Met) might be factors

for lower growth rate
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Penaeus vannamel




Table 1 S2Ea4a#HEe 7
Formulation of the experimental diets(%o)

Ingredients C ESM20 DCP20 ESM35 DCP35 ESM50 DCP50

% B Fishmeal

&t & A JEASquid meal 5.0 5.0 5.0 5.0 5.0 5.0 5.0
7.4 #4Peanut meal 15.0 15.0 15.0 15.0 15.0 15.0 0
"7 5 B4 yeast 4.0 4.0 4.0 4.0 4.0 4.0 4.0
¥F 74 Shrimp meal 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Ak 2 4
Extruded soybean meal
PLEY A% 4T % & DCP
&#rFlour 22.22 2222 2222  22.22 22.22 2222 2222
97 & RE Lecithin 15 15 15 15 15 15 15
& Fish oil 2.0 2.0 2.0 2.0 2.0 2.0 2.0
& shsoybean oil 2.0 2.0 2.0 2.0 2.0 2.0 2.0
BURAY 2.03 2.03 2.03 2.03 2.03 2.03 2.03

Vitamins/Minerals premix
4 & Fibrin 5.25 3.15 3.70 1.57 2.53 0.0 1.37




Table 2 SREAAE IR A 4L
Chemical composition of the experimental diets(%o)

ESM20 DCP20 ESM35 DCP35 ESM50 DCP50

Diets C
T 89.52
Dry matter
FHEH 41.89
Crude protein
G 7 9.02
Crude lipid

K 453Ash 10.03

90.21 89.73 89.56 90.41 90.25 89.64

41.38 41.29 41.65 41.64 4148 4151

8.81 8.79 8.93 8.65 8.92 8.83

9.83 9.93 9.91 9.79 9.78 9.84




Il. Results £ X



K B 4K R SGR(%0)

b

ESM20 DCP20 ESM35  DCP35 ESM50  DCP30




TR R 2 FCR

ESM20 DCP20 ESM35  DCP35  ESM50  DCP30




&8 i 3 EPER(%)

C ESM20  DCP20  ESM35  DCP35  ESMS0  DCP50




Table 2 &R HHTLER
Body composition of rainbow trout (mean = S.E.M., n=3)

pr(;’::iieof Crude fat of Ash of whole ~ Moisture of

Diets whole body whole body body whole body
St EY 4> & HRS B 28RS 4@ JK

C 69.39+1.17 9.15+0.29 10.90+0.30 72.36£0.51

ESM20 70.6610.07 9.901+0.04 11.5240.50 72.211+0.22

DCP20 69.721+2.20 9.63+0.11 10.57%0.18 72.811+0.92

=\ K1) 70.16+0.51 9.13+0.06 11.46+0.46 73.15+0.49

DCP35 69.44+0.55 9.04+0.05 11.27+0.43 72.95+1.03

=N\ )0 70.9540.83 9.26+0.43 11.154+0.61 72.331%0.93

DCP50 69.53+1.03 9.35+0.15 10.95+0.26 72.471+0.67




111. Conclusions %+



DCP could replace about 20% of fish meal

protein in the Penaeus vannamel diet .
DCPT %X, i £ & st 44 ¥ 20%49 &0 %
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