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TS ERAREARNTESE
BARR, E¥E, W 4, RAKT, PERE

(1. g Rk SEmebe, L 201300,
2. PEK PRI bR BILK BT AT, BB V&R B 150070)

RE:XHBEDNORES HARIFORNE AR (PD) L& G148 (FPD) A5x4 %
#R2(6.8~7.3 ) BUAELBRNETERHAUZT A GEEXRGAR HEEAABRHHER
EMEHFRE AT EVF 4 AFAEARNERE, AR EEWBBRAEHM v HT, 284
A EMEINEL ENEL2 RS, RBEMEAR23~25 C,HE46.4~7.5 mg/
Lg%k #4728d, RIGE KA, 5 FPD A4 W, PD A& % A8 R . HEHR M
Rty & ZH B HAE(P<0.05), 1 FPD Ay kA& EEFHHm(P<0.05), PD 4f FPD
AERMEONAERIWHEMRLZERFREF(P>0.05), tRLFAXBNEHE(R
EABMM A EFLFEERNEETEFEZ G 20% ~30% , & H R & 54.52% ,
NEGIT2GLEAERNTFTEEN 2 RLTAEARNERERTHARY, U F LM
EAA FRE[g/(100 g fth&E)/d |4 7 &8 (Thr)0. 040, 4 £,% ( Val)0. 041, F & % (Met)
0.027, % &% (11e)0.034, % £,8 (Leu)0. 067, X 15 £, % (Phe)0. 035, # £ 8 (Lys) 0. 068 ,
414, % (His)0. 110, }¥ £ 8 (Arg)0. 050, 6 &8 (Trp)0.007,, I - F & WA F N 42% .4 F
EMAFAERNFER( SRR ER%) A FAR(Thr)4. 17, HAR(Val )4. 24, X 2R
(Met)2. 84, R Z £ 8 ([Le)3.56, R &% (Len)6.99, X W 4,8 (Phe 3. 64, i &, % (Lys)7. 18,

Y F B (His)11.53 F AR (Arg)S5. 19, £ &8 (Trp)0.76,
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1 #Me577ik

1.1 gt RAFEE

WA EN 6.8 ~7.3 g AUEEE ST s fdtt
T aREA 168 B, 3% AHKHE, RI5H
TETK R (8 100 em x50 cm x50 cm, 220 L
A ) w4k, YL BT BB R AR, B R 5
W, E 2r 5l 800,11 00,14;00,17.00,20;
00, HBRNAMBER 6% , BAIILEMLE,
PP R G 24 b W HHLE A, BB
BUHER 18 Ba MEB AT MK EF T -20C
AT . 388 B AR (PD) Fik
HEBH(FPD) 4, BAWH 3 MEE, B1ER
BEPLEEA 25 BA, WBIEATRNrEEEA
MR, RRORERN L ARRES
LB B AR . EEN AR A 23 ~25 T, BR
WK 173, %8 N6.4~7.5 mg/L, & & 0.02 ~
0.025 mg/L, BEHEICRERKRRE . FRH
KR AAHERRBR., ERE28 d, i
e, BHEREALI 15 BAKTEERESEY
o
1.2 HEHKR

e E A FR(PD) R REY MBS R A |
Bk DAEEHAAAATENERR,FE
hRiE K EBR. D AW B EER TN
VT, ok A RHFPD) R INBE e 8 . &K
Rl NE ISR E A, KAl 5 PD B4
RN, ER AR E AR, IRA T FURHE
SR, mEE R KRR, RN AP R E
1.5 mm, KELN 2 mm B, BARET
JEET -20 Crfih &R, BRMBRS KBS

HERR 1, AP rLHEERNEN LR

4
2[ ]D

®1 ZBRAMEAREFESSE

Tab.1 Formula and nutrient composition

of the experiment diets %
FoN 1 A¥ content
ingredient EAH XEA4
PD FFD

B H casein 15 0
A dextrin 14.5 66.5
I HT egg white 15.6 0
AN IEF wheat gloten 10 0
B ¥+ white fish meal 23 0
K EBNR soy lecithin 3 1
161l fish oil 14.6 19
8 — M4 sodinm biphosphate 1 4.6
# b F A vitamin premix 0.1 0.1
H -4 EE mineral premix 0.2 0.2
BREA4ERE CMC 2 )
% limestone 0 1.5
KCI 0 1
NaCl 0 0.5
MgS0, -7TH,0 0.3 0.5
HHEE cellulose 0.16 2.56
B inal additive 0.54 0.54
&t total 100.0 100.0
& 52 & nutdent composition
#EQ crude protein 52.70 0
HPEPi crude lipid 17.22 17.21

T (L) Hmaf| (FHP% ) . K5RE.0.00; M, 0. 2, fn 8 A3,
0.03;R3.0.3; () FHEENHBRBM (BT RHE
). DL-a-EF B 60 mg, AR K S mg, 4K A 15000 U, 4
4% D, 3 000 IU, VB, 15 mg, VB, 30 mg, VB, 15 mg, VB, 0.5
mg , {HER 175 mg,HHER S mg, WIFEL 000 mg, ¥ E 2.5 mg, {2/
4E 50 mg,Fe 25 mg,Cu 3 mg,Mn 15 mg,I 0.6 mg I Mg 0.7 g,

Notes: (1) Additive provides the following ( of the diet % ). allicin
0.01; choline 0. 2; antioxidant 0. 03 ; betain, 0. 3. (2} Vitamin and
mineral mixture provides the following ( of the diet per kg). DL-a-
VE 60 mg, VK 5 mg, VA 15 000 IU, VD, 3 Q00IU, VB, 15 mg, VB,
30 mg, VB 15 mg, VB, 0. 5 mg, niacin acid 175 mg, folic acid 5
mg ,inositol 1 000 mg,biotin 2. 5 mg,pantothenic acid 50 mg,Fe 25
mg,Con 3 mg,Mn 15 mg,10.6 mg and Mg 0.7 g.

*2 EQAMLEIRERAR
Tabh.2 Contents of essential amino acids in PD diets %

SHEER 2 HEE 2 HEM 2 HER RRER REER KNER SR 2 4HAEM 0 WHER 28R

EAA Thr Val Met Ile

Len Phe Lys His Arg Trp

&1 content 2.02 2.51 1.41 1.98

3.99 2.18 2.87 7.71 2.12 0.31

1.3 SHilER*E
HEAFCR YR ERENE, MR

HICVERENE, S EBMO T KA GB/T

5009. 124 - 2003, B 5 2 6 moL/L i AR5,

AHILL -8900 £ B sh&EMR SN UM E. &
FIRTEMOK PR, ot B i,
ki GB/T 15400 — 1994,



48 BR® S AP ARARERNTER 567

14 HEEE
_PD 41£8 KT x K BAA A5 — PD 41317 x W) EAA i
BAA H¥g g = (PD 4% & +PD 4ImHE) /2 F R(d)
_EPD #1451 x 31 EAA Ok — FPD 41480k x K EAA S |
EAA Rt = (FPD 1 5% + TPD Al 5 &) 2 *AH()

EAA HRER ={F412 EAA HISINE + R4 EAA H4tkr B

TR EAA B fkTaoRkE =

4 EAA HERE

WEF (% ) ( weight gain ratio, WGR) = (W,
-W,) /W, x100;

JETEER( % ) (survival rate, SR) =100 x FLIH
SR RY LA R

Ttk # (% /d) ( specific growth rate, SGR)
= (LaW, — LaW, )/t x 100;

T AR (feed conversion ratio, FCR) =W,/
(W; - Wo) ’
A, W AKKER (), W MHREEE (),
W R AR (), : HFRAE,

T E BB R15 -20],
1.5 HELBESITSH

JEEER 2 Excel 2003 WIS, A SAS
8.2 BRIl E MR X B AT LR R Iy 245 17 (One-
Way ANOVY) , 3%} 41 8] 22 ¢ A Duncan (K47
ZHE WL R FHE £ ipiEE (X £ 5E) 20w,
P<0.05hERBE, P<0.01 yERFBE,

2 HR5H

2.1 FAEARNEFEEKERENERS N
i

MEFHEER (I ME4) ATUEFH, &
1128 d B4R 75, PD A E RN 112. 10% ,
FPD ZHHHRT IR —17.08% ,PD & R A
BEBEN21.16% ,¥INT 6.79% , RIS &N
21.63% ,HAN T 9. 81% , K 4> 72. 42% 3|

RS 028 < EEREAH S x B8R4

77.86% &N T 5.44% ;FPD HAKFER S
H314.37% FRER] 11.41% , F[# T 2.96% , Mg
[ o T B, AFDERI 11.82% TRE319.85% ,
THEET 1.97% ,MiXKaEBEFRAR, GRET A
82.40% , LT 9.98% , 3 inE I S8 F PD 4,
STFPD HE K S BEEEEMER(P <
0.05), CH4ERAT PD 446 FPD 4 (ol & A
& 8 S4nia (A0 th T B 2R

& SR L A e R B e T
W WM, LR TR e PD 4@ B RS &N
90.67% , Jfii FPD # & i) 55 A 1A 61.33% ,
kb PD ZH B 6 A% 29.34% , PD $H#1 % 28 d
HARFE, WRERER DB T 112. 20%, HIE R Y
4.00% , 5SEFAMNEMBUIREREER -, &
56 d g4 I W E 2843 B K 192, 73% . 177. 82% 5
FOE RN 3. 44% f 3. 17% " BWERT &, B
LR 8 T HA M A KR, PD AR RSN
0.95,

FTEAFEK (FPD) BEREARMSERIE,
(ER =S A ginh Ch it R R
FPD #1144 G IE B3R, W LIS sh b &, F AR
EANEE, RERgRe, FEwaARLb. BT
FPD 41 #f8 Jo/MRE H IR 1R 45 4, BT LA FPD
HEAKNE AR, SRR, FPD 44A
R AR LR, MR 14.37% TS
H 11.41%,

®£3 FAWEHEAERMYEF S EHEARE

Tab.3 Effects of PD and FPD on growth performance of H. faimen n=3 ,i 8D
A3 MIRIFE(g) FEE(g) WER(%) RFEEKE(R/A) BREE%) LCEE i
groups initial weight final weight weight gain specific growth mte survival rate FCR
FD 6.8320.12 14.50 £0.90" 112. 10 + 10. 66" 2.68 £0. 18" 90.67 +1.33" 0.95 £0.08"
FFD 7.31x0.38 6.08 £0.557 —17.08 +4.89° -0.68 £0.21° 61.33 £12.727 -3.38 £0.79*

T RFPFRRENATEHEREREE (P <0.03),

Notes ; Means within a column without common superscripts differ significantly( P <0. 05).
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F4 FEANZEREANEFEESSEENEN
Tab.4 Effects of PD} and FPD on body composition of H. faimen n=3,XzSD
() initial ZiHE(b) final
HEA HLAR By bi% oy HFEH HiR Ry b oy
crude protein crude lipid moisture crude protein crude lipid moistute
PD 23.94 £0.187 2.02 £0.117 72.42+1.53* 17.29 +0. 18° 4,79 £0.11° 77.86 £0.22°
FPD 23.94 £0,18” 2.020.11" 72.42 +1.53" 14.78 +0. 18" 1.73 £0.11® 82.40 £0. 14"

b FFR AR SR TR R 2ERBE (P <0.05),

Notes ; Means within a column without common superscripts differ significantty(P <0.05).

2.2 HERERTER

HEHBHE (PD) MLE OB (FPD) )
AERGHRE B RS RNES, BLHHE, 7]
73 PD #if5 B AR R H 1 In &l FPD 4148 B9R
AR H 48, RS TTLIE S, S H AR
BT EHEM EAA MERFUHE S EAA INEHF
A, H R USRS BAA RNE N 27.63% ,
Ho B R RS ER (Leu) , R AR (Le)
i & B8 ( Lys) , 47 3 & 30. 58% , 30. 89% H
30.72% MR SR (Ag) , 4 23.36%, &
REFLREERGENBRANEZHER, KK
EHER; MEXARRANEHEAR, H¥
g5 H 4R R M v A J AR HHHE
g,

=5

2.3 AP ESERERE

TEHRBRER 6% LA, EF A&l
MR R% BEEaERAER 9% , LY
PEATHERK  HPZEMLTFIAERNTER
(g/kg 154}) : &R (Thr) 17. 52, S E M ( Val)
17.82, 8 (Met) 11. 93, = E® (ILe)
14.94 = S # (Leu) 29. 34, X H & B ( Phe)
15.29 , ¥ SR8 ( Lys ) 30. 16, 4 & B8 (His ) 48. 44,
HEM(Arg)21. 81, AEMR(Trp)3. 21; ( Sk
BEARD ) FEM(Thr) 4. 17, 4H & B (Val )
4.24 TBEWR(Met)2. 84, Rz AR (ILe)3. 56,5
M (Len)6. 99, AN & B (Phe) 3. 64, HiH B2
(Lys)7. 18, $H & B (His) 11. 53, ¥5 & & ( Arg)
5.19, @EM(Tp)0.76,

BFERLERERSERHNVERERNERE

Tab.5 Composition of essential amino acids and the requirement of EAA for H. taimen

Z57R-& B finial content EAA B EBAA B35 EAA T RE
MHE R B/(A+B) (A+B)
ﬁ%ﬁgﬁ initial content EE!?E %EE-@ . (A) . (B) (%) requirements
EAA FD FPD increase of EAA retaine of BAA of EAA
g-/kg per fresh body mg/100 g body weight per day
HE & Thr 6.36+0.25 9.33+0.06 4.890.13 30.78 B.96 22.55 39.74
HAE RR Val 6.48 £0.23 9.47 £0.09 4.96 0. 14 31.17 9.26 22.90 40.43
FEEE Met 4.27 0. 16 6.45 £0.07 3.44 £0.08 21.56 5.50 20.33 27.06
RESAR e 5.33+0.18 7.84£0.02 3.9510.11 25.89 8.00 23.61 33.89
EE R Len 10.40 £0.36 15.3920.03 7.71 £0.22 50. 96 15.58 23.41 66. 54
HFER Phe 5.5010.18 8.2010.06 4.3310.01 27.24 7.43 21.43 34.67
HIEAR Lys 10.58 £+0.34 15.76x0.06  7.77x0.24 52.32 16.08 23.51 68. 40
#E B His 17.86 £0.73  26.60+0.48 14.86+0.36 88.34 21.52 15. 59 10%. 86
S ERE Arg 7.94£0.24 12.00 +£0.08 6.67 £0.13 40. 11 9.37 18.94 49.48
%8 Trp 0.89x0.03 1.39 £0.28 0.71 £0.01 4.72 2.57 35.25 7.29
& Total 74.72+2.67 111.04 £0.95 58.58+1.51 373.09 104.27 21.84 477.36

2.4 SEMEZENHRAE
FEMTEENT R P EOFHE KRR, m
E AR AR S EREA R B E N
AT E Y, A — BRI R R B ]
AR B £ TR 1 o R R D B SR o S LA
FEHERNEEEY ™, Ogino il T EAIET

EEAPLHEERNRER, A HMAR 28
d Jo B A A RR AR & Rl T T J
BHHER, XM TEREERGENERER
2R BT REARE R R H 30% ~
40% HIRHR SR B AR KA X —H L), il
HIREI S AEREARAIERT R EE
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BrEER.. AR ATEBRARERAT 5L
I HIER R 1 0 AIEAE L, B Ogino™ 73k
ARz EFE T EERHTAERERFEKTE
8, HENE R R R 8 F A
EAA {8, L BAA N AR B BN B #H 2
TR R R B L BT 9 EAA TR R
B, xS TUEHEERLFEERNENE
(BEEERIN) ¥ 5E LT EEBR I
HEdE B 2 FIM 20% ~30% , BE Y 54.52% , Jif
PIERGT ahnm @8 £ R Ean, Ak
SRS RN REZ MR R, d i Ogino™’
5 B0 R R AR T ERE WL, IF A i i
HEAKRERKFIFHNEERTER,
2.5 HEMENSEREEFNLER

BB LFEEERTESE S ARG

RV PRl B 46 RIS L T RERT
HRERERIR 6. HFEANLFIAERNT
HESRBIRS A, AR, R E RS,
WER 48 FAHERMEEdRERALY; S5
BB AR LG, AN AR A A AR, AR
TG, HE LR R M A T 5 55 AP A
b, UMb R R BRI A 5 Sk Ha ML,
PR R BRI R, AR JLAL F R R R AR
AL SHLBAR EL, LA AR A AR B E KT H
TR, AR BRI SR 0 R H A LT L
AT L SRR R AR R AR T E B
A4 22, B A [ BT e 4 B sk B ik e 7 3
T E B A4 R A, s H e 2 LR
M APRCA A e 8 p TR [ KR KRR
7] S0 1T RERZ MR &5 SR T et

6 BFERAT/IHEXANPESERNEEE{ SHREARNEE%)
Tab.6 The EAAs requirements{g/100 g protein) for the H. taimen and some other fishes

ik AR HER BER SRER BEM ENER GER AR Ram emm 000
speciese Thr Val Met lle Len Phe Lys His Arg Trp protein
Oncorh:
wﬁa‘u:ﬂ ymchiss 2.2 3.2 4.0 2.2 3.9 5.1 5.0 1.8 6.0 0.5 40
KFGPERE Salma salar 0.8 L1 1.4 0.8 L3 1.7 2.7 0.6 2.0 0.2 38
M H A Chanos chanos 4.5 3.6 2.5 4.0 5.1 4.2 4.0 2.0 5.2 0.6 40
8 4 Anguille 4.0 4.0 3.2 4.0 53 5.8 5.3 2.1 4.5 1.1 38
O 8% Oncorhynchus mykiss  0.8~1.4 1.2 1.0~-1.5 1.0 1.8 20~27 20-29 0.6 20-28 02-04 40
3% 0 Hucho taimen 4.17 4.24 2.84 3.56 6.99 3.64 7.18 11.53 5.19 0.76 42
S : diets for new species such as stripped bass (Morone
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Requirement of essential amino acids for Hucho taimen juvenile

YANG Jun-ling'? , WANG Chang-an® | XU Hong?, XU Qi-you’* , YIN Jia-sheng’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China,
2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Feeding experiments were conducted with protein diets { PD) and protein-free diets ( FFD) for
Hucho taimen(6.8 =7.3 g), the diets( PD) was prepared by casein and gelatin as protein source with high
biological values. The whole body amino acid composition was determined at the beginning and the end of
the study. The requirtements of Hucho taimen for essential amino acids{ EAA) were determined based on the
daily increment and daily maintenance requirement of each EAA in fish body. Fish were raised in tanks.
There were 2 diets, each diet was randomly assigned to triplicate groups of 25 fish. During the experiment,
the water temperature fluctuated from 23 T to 25 C, and the dissolved oxygen was 6.4 mg/L to 7.5 mg/
L. The experiment was conducted for 28 days. Compared with the FPD fish, the survival rate, the feed
coefficient rate, the weight gain and crude lipid were increased significantly ( P < 0. 05). The daily
maintenance requirement of BAA (except trytophan) accounted for 20% to 30% of the sum of daily
increment and daily maintenance requirement, and accounting for 54. 52% of tryptophan. So the daily
maintenance requirement of EAA can not be ignored. The minimum requirements of EAA needed to satisfy
the requirements of Hucho taimen| g/ (100 g body weight)/d] were. Threonine 0. 040, Valine 0. 041,
Methionine (. 027, Isoleuline 0. 034, Leucine 0. 067, Phenylalanine 0. 035, Lysine 0. 068, Histidine
0.110, Arginine 0. 050. When dietary protein level was 42% , the minimum contents of BEAA in the dietary
(g/kg diet) were as follows; Threonine 4. 17, Valine 4. 24, Methionine 2. 84, Isoleuline 3. 56, Leucine
6.99, Phenylalanine 3. 64, Lysine 7. 18, Histidine 11.53, Arginine 5. 19 and Trytophan Q. 76.
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