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Changes in the Growth and Body Composition of
Juvenile White Shrimp Litopenaeus vannamei Fed diets
Containing Fish Meal and Soybean Meal as Protein Sources

Eun Ji Kim, Myoung Ae Park', Hyung-Chel Seo, In-Kwon Jang and Su-Kyoung Kim*

Department of Aquaculture, National Fisheries Research & Development Institute,
Incheon 400-420, Korea
]Pathology Division, National Fisheries Research & Development Institute,
Busan 619-705, Korea

A 4-week feeding experiment was conducted with juvenile white shrimp Litopenaeus vannamei to compare
the growth of shrimp fed different protein sources: fish meal (FM) and soybean meal (SM). By the end of the
experiment, the shrimp grew to 4.50+0.82 g (FM) and 4.73+0.95 g (SM). The food and protein conversion rates
were significant (P<0.05), while other factors did not differ significantly. The survival rate of shrimp fed FM and
SM was 96.44+2.04% and 97.33+£1.89%, respectively. The proximate compositions of the entire body and edible
part of the shrimp were similar between FM and SM, except for crude protein. The total amino acid levels were
slightly lower in SM than FM, but the difference was not significant. During the experiment, the total ammonia,
nitrate, and nitrite concentrations increased continuously in both groups and were slightly higher in SM than FM. In
conclusion, soybean meal as a substitute for fish meal results in satisfactory growth and survival of white shrimp.
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ot | -$-(Litopenaeus vannamei)+ 52| A|-$-}(Penaei-
dae)ol| &st= ey ASASE A5 £=20] 20 T oA 5
] AQbsl ol Fazskar Qlrk(Holthuis, 1980). 2|+ 2 ALt
Stk Alg- kAol A MAA o= F7tstHA A, Ats, 4
5 oY RopollA e A77F 23 E AL et St -
= AlIAIR 2.2 2000130 14.57H20] A1 Fafl A F 9l
o, 200040l 168<] 2335HE o] AALE]9ick. 20004 #3
AV AARHGS0THE) T vl 53k o) ekl Tl A
S H 0] 66% =M -7 FAlol QlojA] 1 58 do] nf¢
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HEHO| ¢JA] Fog FAlo] AIRE 20061 9] AAFFS 661
=o E3Fstd Zo], 2011 0)= 2,844=0] A4tE = & 54
gk FA] S 7} o] o | AL QITHKOSTAT, 2012).

Aol A A A3 ufoh= dre] FAAYES S o 2R E A
Ao AL = Q= FYEo] FE5317] wZol(Maguire and
Leedow, 1983) AL2E 53l AJF3to]oF ghth(Wyban et al.,
1989). 35¥ AtR & U= YA gob ARSet §HA HE
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A A Hw o] A& FFgste] Ul oAl At g o of
JaFS u| A A Frh(Persson, 1991; Cho and Bureau, 2001;
Jackson et al., 2003). 1222 1A Q] Ho| & A=
7} Fnfpck 224 9] Jdar aAFE 8 sfof gtrh(Xia et al.,
2010; Tacon and Akiyama, 1997).

WA O 2 AP Alm s R oS T Ao AL
&ot=t ool A9 Aol Bt 4= ofn|eit
o] iZgrE o] Qltk(Cavalli et al., 2004; Davis et al., 2004).
e F 2 o] 29 8 Aib=el A o] gabsko] &
Zr5te] 2001 481 USD/MT o]¢l 7140 20104 1,961
USD/MT & 353} th(http://www.indexmundi.com/
commodities/?Commodity=fish-meal&months=60). w}}A]
FAETL) A gIstol ofse Tl Wk A8 A Bl
Hof| IeF AF+7F S QA Eglon 11 5 tFakE HRR o)
= A7} WAZEA 714 po] 403t 9lrh(Amaya et al,
2007; Lim and Dominy, 1990; Piedad-Pascual et al., 1990;
Samocha et al., 2004; Tidwell et al., 1993; Sudaryono et al.,
1995).
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Table 1. Ingredients and proximate composition of diet protein
sources (% of dry matter basis)

Ingredient (%) Dlets

FM' sSM'

Wheat flour 19 20

Rice bran 16.3 0

Fish meal 16.9 0

Squid liver meal 5 7
Soybean meal (Dehulled) 33.34 60

Brewer's yeast low 1 1

Fish oil 22 4
Sorbate K 0.03 0.03
Limestone 0 1.64

Soy lecithin 1 1
Methionine 0.04 0.28
Monodicalcium phosphate (MDCP) 3.38 3.3
Soudium phosphate 0.26 0.2
Stay C 0.05 0.05

Yeast 0.2 0.2

Choline 0.1 0.1

Vitamin permix? 0.5 0.5
Mineral permix® 0.5 0.5

Bile acid 0.1 0.1
Ethoxyquin 0.1 0.1

Proximate composition of sources (% of dry matter basis)

Crude protein 42.2 40.1
Crude lipid 4.56 242
Ash 12.7 11.6
Moisture 9.3 11.0

'FM, fish meal; SM, soy meal

*Vitamin premix contained the following amount which were
diluted in celloulose (g/kg premix): L-ascorbic acid, 121.2; DL-
a-tocopheryl acetate, 18.8; thiamin hydrochloride, 2.7; riboflavin,
9.1; pyridoxine hydrochloride, 1.8; niacin, 36.4; Ca-D-pantothe-
nate, 12.7; myo-inositol,181.8; D-biotin, 0.27; folic acid, 0.68;
p-aminovenzoic acid, 18.2; menadioe, 1.8; retinyl acetate, 0.73;
cholecalciferol, 0.003; cyanocobalamin, 0.003.

*Mineral premix contained the following ingredients (g/kg pre-
mix): MgSO,-7H,0, 80.0; NaH,PO,-2H,0, 370.0; KCI, 130.0;
Ferric citrate, 40.0; ZnSO,-7H,0, 20.0; Ca-lactate, 356.5; CuCl,
0.2; AICl,-6H,0, 0.15; KI, 0.15; Na,Se,0;, 0.01; MnSO,-H,0,
2.0; CoCl, 6H,0, 1.0.
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o2 049} h54-8 8510l o] 2(Fish meal, M)z} tf
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57, Az BAE Z4s k.
HEZA
A= 2R A5 AR B8 3, 2 oA g AR

sto] A3l Yol miFAIYl & 2715 AlAs 553t A
AS 4319, S A &(weight gain, %), ALR 2 7-8(feed
conversion ratio), At &g (feed efficiency, %), Y7HIAE
(specific growth rate, %), THEl A X3+ S(protein efficiency
ratio, %) X AYE-&(survival rate, %)= FAFslo] thalz o
w2 Al 9] S H| WS tH(Xia et al., 2010; Alam et al.,
2005; Deng et al., 2006). A7 &4 F5-52] AL tf23)
2o,

Weight gain=[(final wet weight— initial wet weight/initial

wet weight] X 100

Feed conversion ratio=Feed offered per shrimp/weight
gain shrimp

Feed efficiency=(wet weight gain / dry feed intake) X
100

Protein efficiency ratio=wet weight gain/protein intake

Specific growth rate=[(log, final wet weight — log, initial
wet weight)/days] < 100

Survival rate=[(total shrimp-dead)=total shrimp] X 100

Hds =4
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Table 2. Mean growth parameters of white shrimp Litopenaeus
vannamei juveniles fed the different protein sources (% of dry
matter basis)

Parameter FMm' SM'
Initial mean weight (g) 1.68 (0.6) 1.68 (0.6)
Mean final weight (g) 4.50 (0.82) 4.73(0.95)
FCR? 1.68 (0.13°  1.41(0.04)°
Mean growth Rate (g week”)  0.71 (0.06) 0.76 (0.08)

WG (%) 176.53 (13.76) 190.94 (20.27)

FE (%) 37.49 (2.75¢ 44.56 (1.49)°
PER (%) 145(0.11  1.81(0.05)
SGR (%)’ 3.50(0.17)  3.68(0.24)
Mean survival (%) 96.44 (2.04) 97.33(1.89)

'FM, fish meal; SM, soy meal

’FCR, feed conversion ratio; WG, weight gain; PER, protein ef-
ficiency ratio; FE, Feed efficiency; SGR, specific growth rate.
Values are presented as mean (standard deviation).

Means with different letters differ significantly according to t- test
(P<0.05).

Table 3. Proximate composition of whole body and edible part of
white shrimp Litopenaeus vannamei (% of dry matter basis)

Composition ~ Body Initial FM' sMm'
, Whole  77.72 75.37(0.95) 75.82(0.89)
Moisture ) b b
Edible Part 75.32 74.00°(0.33) 74.86™(0.48)
Lipid Whole 248 2.96(0.08) 2.49(0.34)
Edible Part 2.19  2.05*(0.14) 1.74°(0.15)
Protein Whole 789 78.14(0.99) 79.63(0.73)
Edible Part 90.8 91.48°(0.48) 88.12°(1.07)
Ash Whole  14.97 11.87°(0.27) 12.69°(0.25)

Edible Part 9.76  7.59(0.31)  7.58 (0.51)

'FM, fish meal; SM, soy meal Means with different letters differ
significantly according to t- test (P<0.05).

1995)01] o3t AAAE (N x6.25)0 2 BASTh A4

< ether extract Wil o]-8-38lo] S5 =Tl, AlRE 95-
100°Co| A 2A17F A& A Z38}al desiccatort] o A 40527 v
3 & FAE S5k A= 2- 3 g No.2 ofz}2|of] #4A] 95-
100T oA 2A17F ARAIZT & AE42] o EaL ethyl
ethers §-0] 80C 2 7143l 8A|7F AR &3 th2- ethyl
ether2- 3|43} thA] 95-100°C o)l A 3A17F A= %= desiccator
WollA 4027 Y & FAE SA5HT 282 dATY
AREE E7R o] Yl 550-6007T 9] 2=o)A 2HA 31314 g
= 6‘]—0:1 1‘51—% XH'/] 0110 7‘X4 o]—“:- XlX—]Qg]J:H oz H HH ].0:11;]_
o] t=AR2- ninhydrin method £ ©]-8-5}o] EA 6}l =t HAF
At Al RS 110Tol|A 22417t X3 AR5 Ad-20llA] B
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Table 4. Total amino acid of whole body and edible part of white
shrimp Litopenaeus vannamei (% of dry matter basis)

Initial FM' SM'
AsparticAcid ~ 8.21 8.43 (0.15) 8.05 (0.56)
Threonine 3.22 3.21(0.04) 3.15(0.12)
Serine 247 2.52 (0.04) 2.40 (0.09)
GlutamicAcid  10.99  11.08 (0.12) 10.83 (0.30)
Proline 473 5.31(0.13) 5.33 (0.19)
Glycine 5.70 5.41(0.15) 5.19 (0.31)
Alanine 6.28 6.19 (0.02) 6.16 (0.22)
Valine 4.03 4.02 (0.04) 3.91(0.29)
Isoleucine 2.82 2.83(0.03) 2.81(0.09)
Leucine 5.30 5.35 (0.05) 5.23 (0.19)
Tyrosine 222 246 (0.12) 247 (0.04)
Phenylalanine 3.68 3.69 (0.03) 3.67 (0.15)
Histidine 2.30 2.30 (0.05) 2.23(0.11)
Lysine 6.83 6.97 (0.05) 6.65 (0.49)
Arginine 5.01 5.17 (0.02) 4.53 (1.04)
Cysteine 0.81 0.74°" (0.03) 0.77 (0.00)°
Methionine 0.60 0.62 (0.06) 0.60 (0.03)

'FM, fish meal; SM, soy meal Values are presented as mean (stan-
dard deviation) Means with different letters differ significantly
according to t- test (P<0.05).

et BolE RS 550 FefRoN FUAZ T ot
A 2] Al=E 570 nm®} 440 nm2| 7 wHgE o] g5t] S
3} tHSykam Amino Acid Analyzer S433, Sykam; Eresing,
Germany).

SRR
2 AFTE AR50 -2, §EAA, GE L pHE w2 of

% 8AJf YSI 85 (Yellow Springs Instrument, OH, USA)Z =
OFAA, AAMY, S Yok 5= 13] A4=sto] 8f
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Fig. 1. The changes of NO*-N concentration (mg/L) in rearing
water of experimental diets supplied trial. FM, fish meal; SM, soy
meal.
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b WsE 2 Alzto] AReeE M Skl Alos
EPRTh(Fig. 1,2, 3). AR A] obEAte] e T o
2 o8} thrukg AR F AR B4 0.01 mgL o]
A, ARAIA 25 SRE ol 23} iRt Af Zpo| 7} e
L] AJEFste], 35 3 = ARt oAl e 4 o)
©] 0.09 mgL"' HFHE 0.16 mgL' 2 2 o] & KAk A
F8 A oJ&9] opAAAL 0.27 mgL '], tiFEk 0.37
mgL" o] ATK(Fig, 1). AR W A4k o] Wit ot o &
gl 4] 27|A1F 71t 2ol & B, o] B9 AIF Al
242 0.014 mgL" 2 33271 Feof 2 Wskrt glsle
35 & F45H F71stel T2A 0.33 mgL ' 7H4] Eobxith
ek 27] A4t FE7E0.087mel 2 F T A A8
7ksto] ol &t o] 357k AURA F=7t F23] S5t
0.35 mgL"& Yrekith(Fig. 2). SR ok of 3} dirut
ol A WS S Helrh A 2719 SO FEe of
Ha} o8k 2k2F0.31 mgL', 0.36 mgL™' o] Qith 152 3 = A
P HE w7 o] 1,00 mg L, ek 1.19 mgL'2
B3| STkt o] % 3 F7kA] vl YAt ghs BAle
o, 45 & thA] F7bete] of -2 1.75 mgL”, tiFuR 1.68
mgL" & Velytth(Fig. 3).

sictale A

Ay Az Sl A5 1.68+0.6 g 0121 28U &
AY 7 Alol= Zb2he] Hat AlFo] o B24.50+£0.82 g, o
FEEe- 4734095 g 02 Z715F% th(Table 2). 7 AES
Z+7+0.71 £0.06 g week ™, 0.76 +0.08 g week' 1o, AR A
a2 o]Ho] 1.68+0.13, thEtto] 1.41+0.042 Ao &
UFERTE o] B3t tf Rl Aol A EE2 7HF 96.44 +
2.04%, 97.33+1.89% = FAISHZ 2|3t zfo]& Ho|z] ¢
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Fig. 2. The changes of NO”-N concentration (mg/L) in rearing
water of experimental diets supplied trial. FM, fish meal; SM, soy
meal.
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Fig. 3. The changes of total ammonia nitrogen concentration
(TAN; mg/L) in the rearing water of experimental diets supplied
trial. FM, fish meal; SM, soy meal.
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