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RE-XABAYNEELS URIBHEMZEAAS(PD)MXEABEAMN(FD) AK &£ AT
S 4F (0.2627 ~ 0.2715g) , R BIF AL BT REM(EAAA K RARER B FREZAMTFLFELERNOTR
B, 2R . EWEHTEFER, & EAATRE[g-(100g #F&E) - -d~ "' I HEE(Thr)0.046, B & B
(Val)0.054, EE M (Met)0.029, R R W B (Ne)0.069, BB (Leu)0.087, X N H K (Phe)0.051,
2 B8 (Lys)0.086, 1 & B8 (His)0.025, K5 &R (Arg)0.097, IR EAHAKF N 0% , BEARFAR 50% , IFE
BEG20%, BEBHFAR S EAAFB KB (g-kg ") : HEM(Thr) 1.5, M EM(Val)13.5, BEM(Met)7.3, 8
REAM(le)!17.3, B E B (Leu)21 .8, XN EBR (Phe)12.8, B &M (Lys)21 .5, 4 WM (His)6.3, B (Arg)24.3,
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Requirement of essential amino acids for Penaeus vannamei

HUANG Kai''?, WANG Wu?, LI Chun-hua'
(1. College of Animal Science and Technology, Guangxi University , Nanning 530005, China;
2. College of Aqua-life Science and Technology , Shanghai Fisheries University , Shanghai 200090, China )

Abstract: Feeding experiments were conducted with protein diets (PD) and protein-free diets (FPD) for juvenile
Penaeus vannamei (average body weights, 0,2627 — 0.2715g). The diets( PD) are prepared by casein and
gelatin as protein source with high biological values. The requirements of juvenile Penaeus vannamei for essential
amino acids (EAA) were determined based on the daily deposition and changes of each EAA in shrimp body.
The minimum requirements of EAA needed to satisfy the requirements of juvenile Penaeus vannamei growth
(g™ '+ (100g body weight) "'-d~') were Threonine 0.046, Valine 0.054, Methionine 0.029, Isoleuline 0.069;
Leucine 0.087, Phenylalanine 0.051, Lysine 0.086, Histidine 0.025, Arginine 0.097. When dietary protein
levels was 40% , net protein utilization ratio was 50% and the feeding rate was 20% of the body weight, the
minimum contents of EAA in the dietary (g-kg~' diet) were as follows, Threonine 11.5, Valine 13.5,
Methionine 7.3, Isoleuline 17.3, Leucine 21.8; Phenylalanine 12.8, Lysine 21.5, Histidine 6.3 and Arginine
24 .3,
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KL REER(EAATRATRAZHYEFREH N EERE, S YL Halverl "2 B ft %
MXEEEREN L-EERBESYIZRER, 5 KA K EAA #1T T SHMEBH REH
%o Deshimaru 1 Shigueno" i\ ¥ , AN E AW EEMARN Z S IFARHMB S, ZEAUE T/
o [ Xof A 6 7 L R AR, BT 9T T P E X 4F EAA B9 KRB, Ogino 1 Nanri'®! . Ogino'® R I % = Wy
EARANALTEA AR #TEAIMARZR, XN EAS SR BRTUEYIIE EAA S &, E
EAA Y BMERR BB RS EAAFRE., ARXRF %S Ogino!S) ek A 6l, AR A E ED#
MEBEANEARNANMEE GBS A #TEFRR, ARM L, R XK IHBREKH B
P9 EAA AR X R B0 45 3R MO B2 R, 40 B B 00 5 1K 0 0 0 P 485 SRR EX 1 95 3 X MR 4 EAA {H, UL EAA
HMBAARRBEENFEEZAREIFHELTLERKTENS EAATRE, 2R SEU—FhftE,
RAERTEERARFIFLTRERIT R,

1 MR5FE

1.1 5 Y

REAFERAETHHELUNIFTE S, K E 0.2627 ~ 0.2715g KB IFEN RR AT, EAZ
RESF 24 h, BHHEEERS, BN KEDEETLEA FEEFEECY 50 B, RJa BN S KM REHL B
20 B, MBAEFHTEAL . RRSBEOEN(PD)AMEZES WK (FPD)A, BHARA 41 E
EO

1.2 et il &

EHAMPD)RAREYHHBES BRI EEEOR, SFH AN TR B EE R 35
HE®AER BT LB R, TE S M (FPD) BB E & B K AP B BB L EHA B AN
(PDYAT MR, ZEARESSEEARBBEHLE. SHANSENSYSIRAE, MER K, BILRA
PLEFRERZN 1.5mm KK, Y 1mm 3 2mm KH R, ZE OCHBMET BT 40, R HEHH LK

M. REANRTRANERRSME 1 ML 2,
%1 RREMNRRRGER

Tab.1 Nutrient composition of the tested diet %
o FEWH  FREER Rel TS T
(PD) (FPD) (PD) (FPD)
THEEXK casein 40 o B B gelatin 8 0
9F ¥ prewn meal 5 o M # dextrin 25.5 78.5
41 M fish oil 4 4 JE [E18% cholesterol 0.5 0.5
B 8 phospholipid 1 1 MERGHER CMC 2 2
ZHh B4 %" mineral premix 10 10 . || ®AKESY? vitamin premix 4 4
HEH crude protein ' 43.8 o HEE W5 crude lipid 6.5 6.3
& 4 ash 10.5 10.1 K 4 moisture 9.8 10.0

H:DENBREEY (g-100g™") HEREE 3.0; WAL 0.7; BRILH 0.015; BEREE 0.14; BER4E 0.03; W4LiH,0.05; WAL 0.005;
Y4k 0.15; P — 489 45.0; WL45 28.0. 2DHABAE KR (mg | [U/g) MR 4EK A 2500IU; #4 K D, 12001U; 4 K K, 601U ; %
A KESU; 84K B, 10; 44K B, 10; %4 K B, 20; %4 XK B,,0.15; A 40; H B 5; R4S 20; WIBE 150; =K 0.2; 4K C
150 .

Notes:1) mineral premix (g-100g™') :MgSOy+7H,0 3.0; KC1 0.7; KI 0.015; ZnSO,- 7H,0 0.14; MnSO,-4H,0 0.03; CuCl, 0.05; CoCl,
+6H, 0 0.005; FeSO,*7H,0 0.15; KH,PO, 45.0; CaCl, 28.0; (2) vitamin premix (mg or IU-g™'): Vitamin A 2500[U; Vitamin Dy 1200[U;
Vitamin K, 60[U; Vitamin E 50[U; Thiamin 10; Riboflavin 10; Pyridoxine 20; Vitamin By, 0.15; Nicotinic acids 40; Folic acids 5; Ca-Pantothenate
20; Inositol 150; Biotin 0.2; Ascorbic acids 150
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Tab.2 Contents of essential amino acids in protein diets %
PHEAREE HEER HE& HE& FREAM REM EWNER N0 HE® e
EAA Thr . Val Met Tle Leu Phe Lys His Arg
3
content 1.68 2.49 1.19 1.96 3.61 2.18 3.07 1.94 1.98
1.3 WHxrEHE

I KIEEEE R 10, HEE R 80 WIKFEB /K SE B BRKDH TR KB /KEHMHE N 50cm
x 40cm x 35cm, BRI 3F 38 R EE . AR BT[E N 8:00.12:00.18:00.22:00, LAME R H#E ., iR
B WE KR 27~ 30T, BMEE >5.65mg- L HSR <0.03mg-L1, AIKATEN 2001 46 A 18 HE 7
A 17 B ,3t3t+ 30d,

1.4 SrHrilE ik

HEARRAIKRERENE, EERMONERASIFHMHZ 6mol- L™ HhB/KM#S, I H 3L 835
- 50 BV FLAR B B A (X 2 , BB BRTE K BBR , RS, ARR I 2 R A Foleh 5 #2 BUE iR OF
BiE . KoarPERAEETRIE.

1.5 tEFE:

X AN IMAALR EAA AR EHE FEREFH EAABRFEREITRTENT.
PD 48FKHE x K EAA &8 - PDANYE < WIH EAA R E

EAA HIfINE == (PDZHSF#]E + PDIFKE) / 2 + RE(D)
FPD HUF{]TE x 185 EAA S8 - FPDAHIFRE xR EAA S & .

EAA HAERER = (FPD 6B T + FPD FRIFKE ) / 2 * R#(D)

EAA HEEER = (K44 EAA HHEINE + K4HH EAA B4R R

- _ R4 EAA HERK B
HHk EAA BfERRE = RHHEOSE<xSOEMAAE x BRBER

2 R

2.1 EKE5&FE

MEFEMPELR(KR3ROATLUESH, EAR R (PD) AR UFHI A E N 0.2627 +0.0128g, Z1f
30d (R 35 IR T 3K 1. 740, XTI T HR N 562.5% , T HE A K4 (FPD) MR M IR E N 0.2715 =
0.0324 g, RME KA E N 0.2757g, X HEE R 1.5% , JLF R K, PD 4 a9 IF A8 5 BN K
18.21% ,3 /07 11.10% ,BR i S B350 5.43% , 8T 24.38% ,7K 53 78.41% W5 75.95% , F
BT 3.17%;FPDANMAERAREB TR BEER K, BHRM 16.92% THIIZERM 10.98%, THET
35.11% , FHBXTHRT1.17% , MEHMKGEBERART, N 4.54% M 79.51% , 51 5
FEFT54.26% F3.91%, REEHAF PD AP RIEFE K 89.17% , T FPD AWM BIERRH 68.33%,
Ho 82 PD 48 /9 B IE %1 20.84% . PD A KA R ¥ 1.37, 1 F FPD AAGR/ADVBAE , &M T R E K
EM, skt FPD AR EEAEREITE,

£33 HFRER
Tab.3 Results of feeding experiment
4 51 MEEE(g) FKHE(g) RE XK (D) WEE(%) HMEE(%) REE(%) CESE Y
diet no. initial weight final weight culture days weight gain  weight gain a day  survival rate FCR
PD 0.263 1.740 30 562 .25 18.74 89.17 1.23

FPD 0.272 0.276 30 1.50 0.05 68.33 —
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Tab.4 Biochemical composition of the tested P. vannamei %
FHifE (a) initial LRAA(b) final HAXF HAH.100(b - a)/a

"2HE®M HLEg B K45 H2EM HLAR B K5 HE® HAg ey -

amino acid crude lipid moisture amino acid crude lipid moisture amino acid crude lipid moisture

PD 16.39 3.65 78.41 18.21 4.54 75.95 11.10 24.38 -3.14

FPD 16.92 3.52 78.50 10.98 5.43 81.57 -35.11 54.26 3.91

PD 41442 30d M1 3E, WM EEAR T 562.05% HIWEE KN 18.8% , SITH T EMBH EANIFE
FRFRE, 23 dWEFMERRN632.7% HIMER N 17T 1% HEHEERAK(ES),

®5 EEANEGHE.FESHBEFAMINLE
Tab.5 Comparison of weight gain, survival rate between PD and other cultured pond
ME(g) RE(g) FetE(d)  HNMER(%) HEAWEER(%) BEE(%)

initial weight final weight culture days weight gain weight gain-d ™’ survival rate
Eeg_“)ﬂﬁ 0.26 1.74 30 562.5 18.8 89.17
FERE YK «
cultured pond 0.52 3.81 37 632.7 17.1 71.2
* B2 % k(7] * see reference [7]

2.2 LEREEREMBNEFE

ARXBREA(PD)AMEEA(FPD)ABEFEAMITEERSBENTHLERNEF 6, BiEXTEK6 B
BAEMITIHE v PDABEAMIFIF A A E XM ME R FPD AW HIEEERERR (X
o : .
HIRTUBH, SHIFELFEER EAA NERRIBEEN A S EAAMMBHAFA—B, &
EAA RSB 5 5 EAA N8 H 21.38% , B LA E A R E B (Leu) FIBIEBR (Lys) 2544 32.22% M
25.85% , K EBEE K (Met), 5 4.16%,

6 ABRHEANTCHLRAZRSE
Tab.6 Composition of essential amino acids for tested P. vannamei g+100g "~ 'fresh body
DEEER HEA4 PD AE M FPD
EAA ¥ 44 initial 53K finial A initial £ 7K finial

FHEBR Thr 0.640x 0.071 0.775+ 0.092 0.650 + 0.057 0.440+ 0.014
HE K Val 0.720x 0.071 0.890 = 0.099 0.755% 0.092 0.485+ 0.035
EH®M Met 0.360+ 0.028 0.535+ 0.064 0.365+ 0.035 0.325x 0.021
REHAM Oe 0.870x 0.071 1.125+ 0.021 0.965% 0.020 0.615+ 0.035
FEE Leu 1.595+ 0.177 1.380 = 0.141 1.440% 0.125 0.785+ 0.035
XA EM Phe 0.680+ 0.028 0.840+ 0.071 0.725+ 0.064 0.490x 0.042
WER Lys 1.130+ 0.042 1.350 = 0.184 1.270x 0.144 0.725+ 0.021

#HHE His 0.290 = 0.000 0.405+ 0.035 0.325+ 0.035 0.210x 0.014
BER A 1.545+ 0.205 1.620+ 0.255 1.465+ 0.233 0.930x 0.042
41t total EAA 7.830 £0.693 8.920+ 0.962 7.980+ 0.805 5.005% 0.259

A E B E R AR R BB

Notes: Try was not tested because of its discomposition
2.3 LERERTRE

R EER EEAREINGEAROMRANRBEERESNFTOER, WENLKE
R B SR B A FE ML e AR R LR A K AR P BB 4, MUIE 4 5 T R 0 EAA B 5 MR R A #
AMEEREMESE, Hit EAAERBSEKEMBZASETEERTRE., EXAXM LT
EMERBERLE .

E S O
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Tab.7 The requirements of EAA for juvenile P. vannamei g-100g ' body weight per day

M%Ei\gm EAA BNE (A) EAA 455 8 (B) B/A (%) EAA TRB(A+B)

increase of EAA(A) retaine of EAA (B) B/A requirements of EAA
FHEBR Thr 0.0393 0.0067 17.10 0.046
HE B Val 0.0453 0.0093 20.65 0.054
HEER Met 0.0278 0.0011 4.16 0.029
FRER e 0.0576 0.0113 19.57 0.069
RER Leu 0.0660 0.0213 32.22 0.087
X EB Phe 0.0427 0.0075 17.61 0.051
BEBR Lys 0.0683 0.0177 28.85 0.086
HEM His 0.0209 0.0037 17.67 0.025
HEMR Arg ' 0.0803 0.0172 21.43 0.097
& it total EAA 0.4482 0.0958 21.38 0.544

2.4 FARPLREERRMKTKE

Smith 2 A S H AR BIE TR EB XN EBKPHNESRER, SEAMEARNESER
BERAKT36.0%, Ml EEAMNIFREEEAR - BRXHAH Ef B4R E, HHEAKT
—BE P EL,EARMARE—BE 0% ~60%. ARXE ARBRAE 5% ~10%, B FHRBPRY
23.18% ., HILBEEEAXNFEHNHAEOE N 0%, EAREFHER 50% ~60%, B FHEBERY
20% 25% , MK R EAXMIFLHIFEELEK, AT L EAARKEERLE RInE 8 iR,

%8 WEANTHEAMTLRAERSBORK

Tab.8 The requirement of the minimum contents of EAA in the dietary g- kg~ 'diet
HEASTERN 40% cotent of crude protein
FEEHAMAE(50%) protein utilization rate FABEFMARE(60%) protein utilization rate

BBRE20% BBRE 2% BBRE 20% BRRE 25%

feeding rate feeding rate feeding rate feeding rate
HEBR Thr 11.5 9.2 9.6 7.7
ME B Val 13.5 10.8 11.3 9.0
EER Met 7.3 5.8 6.0 4.8
RREAR Ie 17.3 13.8 14.3 11.3
FEB Leu 21.8 17.4 18.1 14.5
FHN AW Phe 12.8 10.2 10.6 8.5
BEM Lys 21.5 17.2 17.9 14.3
HEM His 6.3 5.0 5.2 4.2
HER Ag 24.3 19.4 20.0 16.0

3 g

RETEARSPD)EEXRAGAYNMNEBEDS BRI EAE, X THEAMT, BE
BORRMELREWHILZES 5% 99.1%F 97.3%°, £ 30d WiAE, PD 47 % B X ¥R 00 15 R &
HH89.17% HAMEREN 18.8% MATFIH ' REMBBEF XA TR AFRRIFMEHESR
(17.1%) REKH S, S THENAEKRE, BERXEARN(FPD)EAGESENIZT, BE4EAEE
BEMAMSREY R, ARRUEXE, FPDAFREHEAIRAR,BEFEHRE, BEEE, AR
BEADHERNEE RHRENERYEEASIBERLTE. EREER KERBEL MU EERN
1.5%, JLFAMK HMEFERRAKAKS B SBEMMFAE B MA>SESHNEAT
54.26% M 3.91% ., MMEAEEREBTHRBEBERK, HPHEN 16.92% TRHRBISEHRMN 10.98% , FHEX
TRT1.17%. XEERLHE N FPD AIMANEA AR, EXEREBAB TR

AR BB, 3t 304, % TR AF A4 K IM T, KB Oginol M BT ik, W HE N E L4 K ih 4
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A, RTHEFABAWRE  BERXRAFHIE, —BEASHRBEEARAM AIERRWHBERER
AR, —RESB'RLEARAR, B E R %8R KEPHBA KRR, Ogino M Nand> HF5T R #E
REMTEERBEEER . FERBRER EAARBENUE, RANRLXLE -k, sal& gy
EAA W %2 o

AR R ERAAR EAA LERZER 5B RS EHF T IFFAS EAA L34 1, 75 28 (Thr) |
BE M (Lys) B E M (Arg) LB RS , T 3 2B (Met) Ho {8 0V B B R AK , 3 BT 88 5 B 35 (1 X MF 4 F 95 47 13
RHEYHEENZSKBEHAFE R, BAHEEE NS BB E R (Lys) BER(Ag) EEM(Met)
HRMAMRE, Fox E SR THEAMNENBEEAMNEER s 0EARANEHEREIEA
B 4.67% AR EBEMMNEERLSANN2.10%2, SEARBERVANTHEARTER 2.1528
ER+0EER,

EFRESZVIHRRIHFHLENEERBRAY TN EEERS KB ANEARTHERD
EEMAERKEELEBRKER MALAE W LM L0 FEEMH K KA A, Deshimaru
Katsunobu! > BFFE 1R 18 , ZE AR P NS R A BB, TR A KB ERHARE . BHik, IF G REE™m
*EBMTEEMTERN T REARR. BFARGEETSHXNENALTEEROAR, REH
SHIF EAA B RE AR ZBIAXNIFHARARENSR, MALRIFEEEROEFTER, Ogino®
R A E QIRERR T E AWk T R SR IR, B W E RS A B RIS EAA
S8 BER EAA MBMERREBRT RS EAA B REB. 2B 5 Ogino® J7 BB KL, FH
FHEENREANEARNARMEEARASHETRARR . ARME, SRR EENERRY
YA FLE R AT B B £ A XT AR AR EAA {8, HERR T BA KB BHE N EAA R REERHE W, ANd
HEEMPWAERFTERAA T HRLH,
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