HEDKFRR2E 2019 £ 11 B, 26(6): 1153-1163

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.3724/SP.J.1118.2019.19063

AREB K ENAFERER AL BN A RER K EB R

=AU

SRR 1 1,2 vl vl 1 ) o3

MARFR, xEF, FEC, TR, AEER, ek, KR, KIFF

1. PO A iR KA MERL 2= BE, KRR BT, PUm hig® 850032;

2. VHRIRER B X BBl 22f e, KA R R S A BT HEWEALRE, KPR AER TR E S LR E,
K 402460;

3. VO F IR R AR ABE, VI PIEE 850000

FEE: A2 B R R IE RN 1 FUKOE X 5% 4 24 i 1 (Schizopygopsis younghusbandi Regan)4/i fi L 4 28 38R M &
BT AR 52 00 3% FH W) U PR R (22.4240.56) g MBI ERZL DM 540 B, BEHLAT AL 6 4, M 3 M EE, BiMEE
30 B, 43 B H KN 20%. 25%. 30%. 35%. 40%. 45%MSEEAEDRE, FEFEATE A 60 do Z5IREEA: FE
ARV R AR R3S, bR eR 2Dl AR B (ND R4 R A R (AND P 28 8 7= 1 A8 bl 3. ZUTR(ND) .
HFIACR(PER) . 8 BRI R (NPUY B L 56 T i JE BRI I A8 bk 34 . LA 75 B SE R (TEAA) . I R S 0k
BR(TFAA). BAEWITEILIR(TNEAA) . BAEKIR(TAA)KERRE A T & 2 eTHE I a TR ias, me
B KT 30%)5, 1% (ammonia) . JRE A (urea). 1 1(ALB) W E T & . S 1 (TP)FEREHE UK T 35%0
ST R AR PRSI TS TN R ALT | 232 BG4 AST e T 5 Ha ThasE i A8t a4y,

I ALT 2 CRNE TR AR LS, 178 AST 7E )k H

T T 35%)5 WE TR LR G B IR B A M TR

MR 1 T B I3 e RS P, A IR AR L DR R 11 il 30%~35%6

KR PR FRHE FBOKF WUAZEIERR; A BN, A A

FE S S96 XHRARERS: A

& UK SRR 7 B LB SRR,
Ao A AR R F TR A
MR, [F] i g B8 O i A 4 Ik AR AR P 5 19 fiE
e — S SR A, AR 1 A AR R AT R AL
PRI GG, AT i S22 DA ARDRE 23 i T R 114 22
PRV FI AN . A, fe ki B A iR R DL
N, MR R G I, SRR PR R
SR, GRDREEE Kol g, n] R A A e A R
i AP, 7 A R i A AR, 2
A7 TR I, T B R0 1 PR A R kA
R ELB, fem TRIE A, FRARGRDRE 1 RRCR .
i, BT T B R R A R R IR, 1A

#S B HA: 2019-04-01; &7 HHA: 2019-05-19.
HEmMBE:

XEHS: 1005-8737-(2019)06-1153-11

BH B B A HEE L

Fi7 ¥R 24 ) £71 (Schizopygopsis younghusbandi
younghusbandi Regan) J& # J& H (Cypriniformes),
il B} (Cyprnidae), 24 I8 1 3V £l (Schizothoracinae)
PRI £ ] (Schizopygopsis), 53 Aii 16 HE £ Afi 1.
S R a1 7 NG SIS RS AR ES R E S S S W=
KU HRGA PR R R S R EE TR R
PSR ED . AR R s 04
T, A XRHEFRT RO RRED S 2 [
K, BT REEERES, A5 RS Dby g S £ 5%
P2 R KU AR A ST, &
MR AAZ, BRSO S Ak

P TG X H AR 342 (ZRKX2017000143); V45 F 16 X BHE T B AR KAkl (XZ201801NB12).

EE'IT: GARI(1989-), 3, BUEEAFsE b1, MHMFRA, EEMNFR=FRMH(E IRV, E-mail: 675426776@qq.com
BEEE: XNEF(1981-), B, Wisti, FENF &L S WF5T. E-mail: luihappying@163.com
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1%, PR, 200 I — 832 B A AR A
AR . FET, HLE= LR ER 2 A IE AR /N Y
T 2016 AFHLEHR DL g A B v A
L/ EAN G S FU S 1Ak VA S SYITREN IR Lb A
w, NTEF . W a KO SRR 2
WK — Pl AT S B PR AP I A 95T B, Rl
BRI 2 B R R D S, AETN Ik,
T _F 36 AR AT 7 BR R DL A A i E 5 1RDRE,
T HBTIROR S G BT . AT LA
BREPUB AP TR G, FFAS R B BUKP R
XTI R R L A L DA B8 S R S A 1 o QT ) 52
W, A E L % R SR L AR B SRR 1T K AR A
AL R BIRRSA DRI T SR BE IR ORE, AT
A RS A= 7 I T3 BRI 0 Sl i H A

F1
Tab. 1

SCRF, X HERL B BRI A0 TR B ) e Ji
HAERE L, AL g2 25 0 5 5 B AR
PG I A B E At

1 MEEFE

1.1 KA

ARSI AL DL ARy L 1 AR R R AR A
KR R, A IR TR, AR TR RN R OK TR
FWEIR, R 4ER NG Tehl 6 H550E
SEREAN [ 2R 1 B K P S g dm e, ARDR) A 1 BT
FRIB KR 20% ., 25% . 30%. 35%. 40% . 45%,
S KK 20.06% . 25.16% . 30.35%. 35.81%.,
40.37% . 45.68% (T XFRIRN: 20% . 25%. 30%.
35%. 40%. 45%), SC56 TR K A E 3R K F I
£ 1,

EAbRRIEC 75 RE TR A AR (R T 2 i)

Composition and nutrient levels of basal diets (air-dry basis)

%

JE B ingredients

M i & #/% dietary protein level

20 25 30 35 40 45
H fa.8} white fish meal 20.00 24.80 25.00 25.00 25.00 26.80
fi% 1 casein 3.80 5.60 11.40 17.20 22.80 27.00
WILIERS gelatinized starch 9.00 9.00 9.00 9.00 9.00 6.00
T KBEHS corn starch 37.50 31.00 21.00 12.00 3.00 0.00
43H fish oil 5.10 4.65 4.48 432 4.20 4.00
F R H antarctic krill meal 2.00 2.00 2.00 2.00 2.00 2.00
242K vitamins 0.50 0.50 0.50 0.50 0.50 0.50
¥ minerals 5.00 5.00 5.00 5.00 5.00 5.00
L4 & cellulose 14.10 14.45 18.62 21.98 25.50 25.70
BRI YEE carboxymethyl cellulose 3.00 3.00 3.00 3.00 3.00 3.00
41t total 100.00 100.00 100.00 100.00 100.00 100.00
HFE A nutrient levels'™
FEE T CP 20.06 25.16 30.35 35.81 40.37 45.68
HLAE i EE 7.05 7.01 7.01 7.00 7.03 7.08
HLK Sy Ash 5.26 5.86 5.17 5.4 5.76 5.88
JLBE gross energy/(MJ/kg) 15.10 15.26 15.10 15.07 15.01 15.39
7K 43 moisture 11.09 11.65 11.5 11.12 11.52 11.47

e DIEENE SR I SEINE . )T IR BRIRES 8%, FLMRES 12%, LMWk 8%, FrixmRet 4%, FLMEF 4%, FriEmm 6%, Mk
5%, FAALH 20%, EANEELE 0.5%, FPIEERREN 12%, 27 MR 20%.3) A R 4EE R A 10%, 4iAE Bl 5%, 4i:% B2 5%, BS 5%, B6
5%, B12 0.1%, /L3R C25%, 4L D 10%, 4EEFR E 10%, #3 ME 5%, Z2FHIK 20%.

Note: 1) The Feed nutrient content were measured values. 2) Mimeral premix: CaCO;-5H,0 (8%), Calcium lactate (12%), Fenous lactate
(8%), Zinc citrate (4%), Zinc lactate (4%), Potassium citrate (6%), potash (1%), Sodium chloride (20%), Selenium-enriched yeasts (0.5%),
Sodium citrate (12%), Maltodextrin (20%). 3) Vitamin premix: Vitamin A (10%), Vitamin B1 (5%), Vitamin B2 (5%), Vitamin B5 (5%),
Vitamin B6 (0.1%), Vitamin B12 (0.1%), Vitamin C (25%), Vitamin D (10%), Vitamin E (10%), Carotene (5%), Maltodextrin (20%).
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R EEHS 60 Hif, RHEHIRSIERG ),
R 5 Rk R R 2 RPRL ML BRI 0.2 em,
F£ 0.5 em Zo A7 ORI EL,  HARK T 2 &K 5024
11%, BABEHLeH T4 CokE b RAEFRE .
1.2 KWt REFER

SCE P BERR R LT 2017 AR A S R A
YL H W& Bk, 7E/K et (1 4.0 mxFE 3.0 mx &
0.6 m)HUIFE 60 do FBFA: PR LA RE IE R
BJE, ®E 540 RBK/NYL) . Tofids, REHR
(22.4240.56) g (NP ZPLfa, BEVLS A 6 14,
RA3IANEE, HAEE 30 B, JEa5A 18
AIKAKIEHL (K 0.6 mxFE 0.5 mx = 0.4 m), 3 5]4%
WEEE KA 6 FhaCsiapkl, AR RH L5
HARTE 3%~5%F WA B 3 ¥ (07:00, 12:00,
17:00), 4 1 h J5 R ES7 LT FREIFIE 5%,
A SIRFEE 60 do S KBRS K,
SIS K RGL K 24 /NG ER, ¥R A 120 L/,
/KR 12.0~13.0C, pH 8.0~ 8.5, A% =6.0 mg/L,
A <0.01 mg/L, WAHA <0.02 mg/L,
1.3 HEMRERBRUERZE

60 d FEFH LG 45 H 5 X SL e gLk 24 h, 4
WIAES T AP BENLE 13 B2 150 mg/L
() MS-222 VERRAEN Y, Hoh 3 2 B F-80°C vkAf
A7, AR ER&a. 10 BICE TS
ar i KB, JF AR HAR R AL E R AR LA, —80°C
VKAEORAT, H TR DL 2R & it o A U
Ik, —80°CyKFELRAE, FH TR % 2 il Je & r A Qi
FHOCHEIG P o B R M AE S ZE 37°CF BEI
1-2 h (RANPCEER), 4°CokAR ISR LR M HesE ),
4°C 4 F, 3000 r/min 5.0 10 min, /NOIEHEL F
JRIME, —80°CLRAE, FH T H5 I 2 g M 2 11 A C e
A K il 3 1

FHL AR BT 1Y) o £ 0 B0 S 2 B IGOE A D
(GB/T6432-1994); AR Wi (% it i 73 FOR & KA
L (LR 57 I E (GB/T6433-2006); 7K 43K
FHVS T8 2 (GB/T6435-2014) 10 5 ;. MLIK A3 #+
Fea b Bikib)E, 7E S Rke(550°C) 12h
J5 I 5E (GB/T6438-2007); & AE+% R (GB/T231-2008)
D o LD A R 5 2 i 4G I o8 P T A 15,
& KR A 3170 Hr AL (L-8900)TM 5 . IfiL 775 4 PR % 4

B (ALT), 255 % B (AST), BEM(TP), H&E
F1(Alb) . IM.%0 Ammonia . JRZE & Urea, AFE ALT,
AST ¥R FHVL 38 B 5t 8 nl AR it 53 B i 5] 6 I
B, TR R T A . BIEPE RS X 7E
37TCHEMT, B8R 1 umol JEYIN 1 NG
NG (U)o ALV IR B R B R 5 S 152
I LR v AR R
14 HEARK

R B [NI(g/fish) =5 & = & 5 x16%

7 %f A 1% A B [ANI(g kg/(BW/d))=15% £ & x
B X 16%/[(W B TE+AR T )/2)/ 4

R UL [ND(g/fish)|= K #E x & K fa fk & H
B W UG F A Bh AR R x16% )

B [ FUSC% (PER)=44 8 /%R 145 A

B A R R (NPU)= R 2 H 3 5 <100/
EHEAR
1.5 BUESIT

TG 2E TR B HEAREZE” (means£SD)
FKon . KM SPSS 19.0 Hiit % fFH one-way
ANOVA TR 75 225007, #2503, WX
A Duncan’s #f7 2 H LK, 2R B EKFEN
P<0.05,

2 GER545%H
21 AREARAKERNFEREREEQRA
A

TRk B KT X i g% AR 2 £ B 11 R Y
S L% 2 BEAE TARLER FUKCE I B, g R
DLt A AT (NI . 4850 A5 A & (AN 2 2 T
Thm AR, BITEARIER o 45%0 5556
Hiw K, 9 H(2.10£0.07) g/ . (1.30+
0.01) g-kg/(BW-d); BE® THRLELRKA
(P<0.05), AVLBYND), & ESCR(PER), ¥k
S R (NPU) 4 S S T i I BRI B A8 A i 3
ND FEfaRHE KN 35% 0 52 56 20 B fie KA,
}9(0.42+0.05) g/ind, 5 30%7ak HE A2 F AT
F(P>0.05), I E & T HAKLE L (P<0.05);
PER 7£ 4 B1 25 11 7K 30% A4 52 56 20 B fie K
H1.2940.14, 5 25%%F A R4 22 558 .25 4h
(P>0.05), %3 & T HARSLE41(P<0.05); NPU #£
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Tab. 2 Effect of dietary protein levels on protein utilization of juvenile Schizopygopsis younghusbandi younghusbandi Regan

n=3; X +SD
HEHKTF% AR 23 F AR ANT E=RITT A e S ES VAR SOR] 3
dietary protein levels NI/(g/ind) /[g kg/(BW/d)) ND/(g/ind) PER NPU
20 0.97+0.08" 0.62+0.04 0.16+0.02° 1.11£0.01° 16.25+0.34%
25 1.204£0.04° 0.75+0.01° 0.26+0.01° 1.17£0.03% 21.56+0.53°
30 1.560.11° 0.9120.02° 0.41£0.07¢ 1.29+0.14¢ 26.31+2.56°
35 1.93+0.10¢ 1.1240.01¢ 0.42£0.05° 1.07£0.09¢ 21.90+1.64°
40 1.90+0.07¢ 1.15+0.03¢ 0.34+0.03° 0.85+0.06° 17.73+1.14°
45 2.10£0.07° 1.30+0.01° 0.30£0.01" 0.69+0.03" 14.57+0.48°

VE: BRI NI K, HRUCBRTE , b A9 BRAR RN S JE 5 B 90 22 K 12 3 (P>0.05), /NG -4

FoR 25 13 (P<0.05).

Note: The letters in the table are drawn from small to large according to the average value, followed by a, b.... In the same column, values
with same small letter superscripts or no letter superscripts mean no significant differences (P>0.05), different small letter superscripts mean

significant differences (P<0.05).

TR K0 30% A9 52 50 2 O i KA, A
26.31£2.56, B3 T HALK A (P<0.05),
22 AMNEARKEMNFRERAGNASE
& = K

TR 11 KT X B AR 2 L A0 L PR 2 SR R 1Y
S LR 3, BEE REHE FIKCE R, PIEEER AL
LA T B T 1Y 7R 2 MR (Thr) . 852 R (Met)
PIRSETHR A B TARE AR L KN 2 (Phe)
BRI R RBRLNZ B, B0 E LR
(TEAA)FfRVEHE 1 T 2B T = a3, B
ST A 22 F N O (P>0.05) o A B R & I R
(TFAA) ., B3R FE R (TNEAA) . BLE LR
(TAAH R TR R TRE AR b, HAEm
BHE R 45% 0 S e K AE, B3 & Tk & E
KR 20%~25% R 52560 41 (P<0.05), 51k H
TR 30%~40% 114 52 5y 41 25 55 i 25 (P>0.05).
23 FAREAKEMANFEREREEMFELE
FREI M

GRS R Y  O OE A  EYP (EN IR L e (=g i
52N DL 3% 4, Il % (ammonia) . JRZ & (urea). H
1 (ALB)ZE B FH7KF R 20%~25%0 25 574
i3 (P>0.05), Tk E HKFEE 30%)5 W3 Tt
15 (P<0.05). Ml Z 72 B K- 45% 5550 41
B R AH, SRR KA 40% 00 S50 2 22
SRR (P>0.05), WE &S T HAK LKL P<

0.05). JREALEFRE KT R 45%55 55 4 HUS
RAE, SRR KA 35%~40% 1) S5 50 24 2
SR EP>0.05), BEmE T HALLEAP<
0.05) ALB TETRRLE F K-S0 40% 52 56 41 S e
KAE, SHEBHE FKER 35%F 45%I0) 5256 240 22
SN (P>0.05), WE S T HRLE LA
(P<0.05). & 25 I (TP)FE MR IR T 35%HT i 3%
T+ (P<0.05), ARIEFKFEE T 35%)5 45 L5
2125 AN 2 (P>0.05).
24 AMEAKEMEFREREEARARSE
eSS Jisrt b Al

Tk B KT g R 2 D £ 2 1 A O
HERE TS TR R LR 5. BEE DB FUOKE T
. PIEEAR DL AR N & ALT . 4wkt
MG AST ¥ 28T mm e Tiae ke, H
PIE AR R Kl 45%IN BUS i RfE, &
FHRHE KN 20%~25% A9 52 56 20 (P<0.05),
SRR KR 30%~35%H0 S 4H 2% TR i
F(P>0.05), I ALT SRS T ALk
B TERRIE KN 30%A0 5256 4 B AR, 57
BEFKFE N 25%. 35%HY 5200 2 2% 5N 3%
(P>0.05), WEMLTHREEAN 20%, 40~45%H)
SEEG A (P<0.05), LT AST 7EfaBHE & KT
35% 1 SE 5 21 2% 57 R I 3 (P>0.05), TRk (1
HE T 40% /5 13 T (P<0.05).
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Tab.3 Effect of dietary protein levels on muscular amino acids content of juvenile
Schizopygopsis younghusbandi younghusbandi Regan (dry sample)
n=3; X +SD
FHEHKFE/% dietary protein levels
20 25 30 35 40 45

DT TR P R (Thr) 3.63+0.04° 3.71£0.06™ 3.68+0.04% 3.73£0.04™ 3.71x0.07% 3.76+0.10°
(EAA) AR (Val) 4.18+0.02 4.27+0.10 4.25+0.10 4.22+0.03 4.31+0.02 4.3140.10

AR (Met) 2.34+0.02° 2.38+0.02% 2.4140.04* 2.43+0.05° 2.44+0.08° 2.43+0.03°

S-S A (1le) 3.67+0.10 3.65+0.09 3.64+0.03 3.69+0.05 3.71£0.03 3.68+0.09

SLHER (Leu) 6.69+0.14 6.74+0.15 6.68+0.07 6.80+0.08 6.84+0.05 6.78+0.16

R P92 1% (Phe) 3.48+0.02° 3.55£0.06™ 3.61£0.11° 3.63+0.03° 3.55£0.02% 3.59+0.04

52 R (Lys) 7.74+0.13 7.80+0.19 7.82+0.14 7.8120.12 7.85+0.06 7.70+0.10
JNEE IR A (His) 2.52+0.16 2.40+0.11 2.41+0.04 2.53+0.04 2.51+0.04 2.53+0.12
(HEAA) H AR (Arg) 4.86+0.12 4.81+0.10 4.78+0.03 4.84+0.07 4.81+0.11 4.73+0.02
M FEIER KRELAR(Asp)*  8.3420.07 8.42+0.16% 8.56+0.21°% 8.58+0.08" 8.64+0.06" 8.59+0.09°
(NEAA) AR (Ala)* 4.74+0.01° 4.80£0.05" 4.81£0.05" 4.82+0.14% 4.81x0.11% 4.90+0.03°

B AR (Glu)* 11.81£0.04* 11.86+0.07° 12.08+0.35% 12.21+0.03° 12.09+0.05* 12.25+0.13°

H & #(Gly)* 3.91£0.14 3.90+0.03 4.01£0.10 4.08+0.02 4.06+0.09 4.0740.17

24 % FR (Ser) 3.40+0.04™ 3.39+0.02° 3.45+0.05%° 3.47+0.04% 3.50+0.03% 3.5740.05¢

P B 2R (Cys) 0.28+0.03" 0.30+0.02° 0.31+0.02% 0.34+0.02% 0.31+0.01% 0.35+0.01°

fi% 2 R (Tyr) 2.71+0.01 2.78+0.11 2.79+0.06 2.80+0.05 2.76+0.03 2.82+0.04

Jifi &R (Pro) 2.74+0.03 2.81+0.03 2.73+0.06 2.76+0.03 2.81+0.09 2.77+0.02
ST FERR i (Weaa) 31.73+0.29° 32.10£0.53"  32.07+0.28"  32.31+£0.24  32.41+0.20° 32.24+0.40™
ST AR B (Wiisaa) 7.38+0.1 7.21£0.13 7.18+0.07 7.36+0.03 7.3240.13 7.26+0.11
A AR AT IR B AL (Wrnean) 37.93+0.20° 38.25+0.21%°  38.73£0.67*°  39.06+0.22° 38.97+0.21° 39.30+0.26°
A2 R S LR B (Whean) 28.8+0.16" 28.97+0.2% 29.45+0.63*  29.69+0.23° 29.59+0.09° 29.79+0.2°
SRR 1 (Wraa) 77.04+0.35° 77.57+0.80™  77.98+0.41°°  78.73+0.47° 78.70£0.39° 78.80+0.26°
Wean/Wras(%) 50.77+0.12 50.68+0.26 50.33+0.61 50.39+0.09 50.48+0.23 50.13+0.47
Wingas/Wraa(%) 37.38+0.04 37.35+0.23 37.76+0.65 37.71£0.08 37.6+0.2 37.8140.37

H: DRPCBERZIERR . 2)FAE P bR 5B R BRI NEIR, KRKFRTE a, b.. [R5 JE

#(P>0.05), ANE/INE FhEFRR 25 183 (P<0.05).

WA F/NG AR L E R R ER AL

Note: 1) The amino acid have * rearwards are delicious amino acid. 2) The letters in the table are drawn from small to large according to the

average value, followed by a, b....

differences(P>0.05), different small letter superscripts mean significant differences (P<0.05).

3 e
3 HFERARANASERFLERABMER
MHEHEEMFMN

L= R 2 B ﬂﬂmm\#ﬁﬁﬁE(WTAA)ﬂff

77.04%~78.80% ., Hrf: ST AR S
(WEAA) N 31.73%~32.41%, %fi(Carassius au-
ratus)!'” . i ff(Ctenopharyngodon idellus)!'®

fi (Lota lota)!'”!, Jilfi(Perca fluviatilis)'¥4% ff1 5,

8 (Cyprinus carpio) !
15 /) f4.(Esox lucius) 2%

In the same column, values with same small letter superscripts or no letter superscripts mean no significant

T #k(Ding salmon)!'®’

. B & R R . (Syne-

chogobius ommaturus)*' Mk, [6] = m 2L
(Schizothorax yunnanensis) 2 AHIT; i 5L k4 KL R
R (WTNEAA) N 28.8%~29.79%, #AbH1E 1o
(Arctic fennel)!'”! aﬁl (7] [ #8(Pampus chinensis)
&y gn e a2,

ara)?4,

T 1 B £ (Epinephelus awo-
Tl 4 5 7 B A (Epinephelus macu-

latus)i?Y yT.6% 191 52 /K 471 (Semilabeo prochilus)®*!
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Tab. 4 Effect of dietary protein levels on ammonia,
urea, TP, ALB in serum of juvenile Schizopygopsis

younghusbandi younghusbandi Regan

ARERKEMNFREAGMER. KRER.

mi% &

=5

R X B EE TR BRI
Tab.5 Effect of dietary protein levels on key enzyme
activity of protein metabolism in juvenile Schizopygopsis

younghusbandi younghusbandi Regan

ARERKEMFERRABERR

n=3; X+SD n=3; X+SD U/g prot

HH HH
KT 1% «gim /ﬁiﬁJ MEN HEA K% REaTEE O FEATEE MR TIRE A
g;ztt:ﬁ aﬁlmonia ron (TP) (ALB) giztt‘;ﬁ B ALT 4% AST %l ALT & AST

levels levels
20 27.58+0.70° 0.44+0.04° 15.60+0.38" 7.44+0.08" 20 32.47+1.93"  83.21£7.42" 7.15£0.90° 17.32+0.79°
25  28.07£1.47" 0.48£0.04™ 17.10£0.26" 7.66£0.21" 25 33.87+2.22" 95.64+3.76° 6.14+0.62" 16.36+1.11°
30 30.92+1.35° 0.54+0.04" 17.82+0.17° 7.73+0.11* 30 35.48+0.85™ 100.10+3.31%° 5.64+0.46° 16.08+1.36"
35 31.73+1.64° 0.57+0.03° 18.27+0.21¢ 7.91+0.11° 35 36.75+0.48™ 102.50+5.38" 6.30+£0.90 16.66+1.64"
40 34.91£1.90° 0.61+0.03° 18.47+0.19* 8.02+0.10° 40 37.05£1.81° 104.19+1.63° 9.10£0.35° 20.08+0.88"
45 3538+1.11° 0.62+0.03 18.46+0.17¢ 8.01+0.13¢ 45 37.98+1.88° 104.84+2.49° 10.07+0.75° 22.32+1.30°

T M bR T T R P SN ENR, RKERTE a, b...[A]
FU 8 FRAR R)/NG B B TS 5 B3R R 22 508 .35 (P>0.05), AR/

B b 3R % 5 3 (P<0.05).

Note: The letters in the table are drawn from small to large accord-
ing to the average value, followed by a, b.... In the same column,
values with same small letter superscripts or no letter superscripts
mean no significant differences (P>0.05), different small letter

superscripts mean significant differences (P<0.05).

%6

BoERASRERE.

TE: R PR T R R P N EIR, KRR a, b... [
G JE AR/ ING TR B T /R OR 22 8 13 (P>0.05), A [R)/N
B B3R 22 5 1 3 (P<0.05).
Note: The letters in the table are drawn from small to large accord-
ing to the average value, followed by a, b.... In the same column,
values with same small letter superscripts or no letter superscripts
mean no significant differences (P>0.05), different small letter
superscripts mean significant differences (P<0.05).

BUERERE. RERIERE
Tab. 6 The content of muscle TAA, TEAA, TNEAA in some species of fishes

%, T dry weight

g BT 4 R MOATFRER BERERR EE DU
fish species latin name Wraa B Weaa B Wrngaa reference
At e £ Arctic fennel 59.37 23.72 26.37 [19]
il Carassius auratus 65.98 26.14 / [17]
it Ctenopharyngodon idellus 66.22 27.61 21.86 [17]
v 65 (%)) F) Pampus chinensis 72.90 42.58 26.44 [23]
2 £ Varicorhinus macrolepis 73.91 30.56 28.05 [26]
HAHA Epinephelus awoara 74.38 41.99 44.37 [24]
fizk Elopichthys bambusa 75.87 / 28.91 [27]
] s Perca fluviatilis 75.89 38.15 32.54 [19]
1A Bt fa Epinephel us maculatus 76.50 40.87 45.03 [24]
L% Lota lota 76.71 31.74 34.64 [19]
“HANE Schizothorax yunnanensis 78.50 36.86 27.95 [22]
v [ S5 (B ) Pampus chinensis 78.68 42.28 26.44 [23]
Ly & Semilabeo prochilus 79.83 33.95 35.69 [25]
fi Cyprinus carpio 80.70 31.7 / [17]
Tt Ding salmon 80.92 43.31 28.44 [19]
B A £ Esox lucius 82.65 43.58 30.51 [20]
B J 52 F 5 fa Synechogobius ommaturus 83.36 31.40 31.79 [21]

LB £0120 | B A A e £ PR, ) 2 0 e
(Varicorhinus macrolepis)®®, =il T

VAR

i A AR R R IO 1 5T, R T AR 4
o AR T i R R, B AR A e

LT

WO ABAR, A A o 20 FE R T DLE i e
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SEAE R Ak o R BT 5 B TR, G R
SERR) B TR R KSR TR, T e
(2 IR & s3SI, WOSCHE A AR Y 2 BRI & it
B, At m RO T E SR A R R A IR Y
o wAr R PIES EBR, Rl R A R T
=, M (Acanthopagrus schlegelii) iy JILas 77 & 3
R EREER ST D EF . ALRMREEL
PR, P HERR S GAA UL A A G I R o Bt 2 e 2R
P T E g e, O M AR R
LR B R BE R R R KT R — e R
WA R, HE— e T L S R, fE—
TE T AR R KO, AT AR s R
RN =21 o [ W =S SN L7
32 AREAKEMNFEREREGEREBARR
R A

ARG, R R AR, ABAR
NI, #%EHEAR ANT )i 3542w, xSl
41 (Cyprinus carpiovar Jian)!'® Hr A {E] il i
(Spinibarbus sinensis)*” | 4 fifi(Rhamdia quelen)”"!
MRS R ERER AR T,
W% ekl 1 R B R, NI ANT BBl 2 T
o WA A R (NPU)FIEE 1 TR (PER) L 72
T f0 F A BT R O A AR R R 1) 1
It ASCERAFT KB, BE A DR T
fin, FrEERRSLL 8 NPU 1 PER 34 42 26 T8 5 B A%
ARk S, BEEMEE A RS B T m, A
Z 0 H TR T, DO R (g R,
BN (R UURR, BAEE & KE TR
FAN TR E=, 1t 2800 Je M 2 A s ik g
(91 DR i 1 A ) 26 11 0 T 3L B 1 BG4 R K
T REAR T Al R BRSO S TR, e ml I,
FE — 7 0 1B 2 i AR KT, T 3SR Y
DUBURAUR 2, (HY 88 FKCP ks a, i
RMF R FH AR . Lee ZP2I%F B A 2
(Nibea japonica), Zeitoun %5 B3} i1 % (Salmo
gairdneri). Jauncey 25P*%J % 3k ff (Sarotherodon
mossambi cus) 4 iff 55 £ & 2L NPU F1 PER 4] i 1] 4}
BT TR, AR ARDRHER (KT i T
HJE R TR, 2P IE T U

33 AREAKENAFEREREEARR G
A0

TE— B R B AT DU 3 1 3 6 85 H (TP) e
T Ak 2 1 0114 35 KO- B Ak R 1 B 1 9 AR T
WA . ARSLER B oT & B, W6 1RREE M R KR
3, TP WRETH R, MAbEA S EKT 35%
J&, TP R TRE o 3K 1 BH 7E — i Yo ] PN i o sk
H KT T, A A Wl il 2 1 5 bt 22 T
[ (BRSO A N O <R 7 N
A R LT AT, 22 A% I B 1 R TR SR AL
oK 5 288 28 o 7 BRE 411 201 R A R R A £ D)
G IR 2R IR S5 5 . X U HGE B K
FEl L 5% R 2 DL ] LA TR M ) sk 8 1 J LACE A IfL
L, B A K 2o e R AR OR RE AT Rk T A i
Ak 2 1 5T o

P T A S e £ 28 B 2R SR IEPIR S,
SRR IR KR YA G o fRDRHER (1 A TR At
AR5 A S A ATL I AT L i 8 1 o AR
BB L AS TN % 2l (ALT) FL A% B0 2 Tl
(AST)J& 2z SRR QI B B, ALT . AST &R/
AT sz 0 2 3 P AR B A KN, 7 AR R AR
i EEEHP, ALT. AST RZ7E 400
PR, AR S S, 2 A A 3 B
L5757 S Bt i ), A g ka6 BT ) 5
Xt gtgly gl A M A K B DO 5T Y
KI, PR AT P R AR E ALT . AST i
P, RGN E Y AP s A B, Be R
FARRHER I ALT. AST &ETHE . A2k
FEALE I, BEE FRE KR T, PR
PULEFIE ALT . AST ¥ 2 /6T 5k TR i As
fta A, 3% 1d BH 7 — a2 715 [l A Bt 2 ) Ak 2 E 1) T
o, BRI A RN o A A MY
ALT 2EFENE TR AR b3, AST fEla Rkt
HE BT 35%M LR 2R AN RE, MEEA
THE T 40%)E W T, XUl Y DR
IV — e, 2 I LR 2 L A T £
H, 1R 5, HE— 2R T LA RS

1ML 28 (ammonia) F1 & & & (urea) 2 i & ff1 25 [
JR AR 32 = O, T L v S e h Ak
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A AR S P, Preston Z5MYH1 Bibiano
Melo 2P BIFTE % B, i 8 F BROK P GRDRE AT AN
Bege (A AL PR 25 1 5 5 R R A e i 4 T
R A A A i OB B v 3 1 B ARDRE, 3G n TIE
A e A B A ) B BT, 2 T A R A A
Mo HAKHURR E A BGA B, S2ME
F B T 53 i T RE o AS S5 50 i 9 485 SR 3,
Bl Ak AR B KT B B, IV i 2z R R R A
TR, LIRS DR E 1 BUK P, fafk
B MW ) 2 B n, 2R s T i
HEREFCEL N, 5 Bl g i Z AR R AR, A
MG A AR ™= 8, & IR FE KR TS Y, FR5E
BAE T

4 NG

X a3 DR T AR PR 2L
A DTB(ND) | 8 1 FT8C% (PER) L 488 11 R
K(NPU), M H2 = 1Rk 2 (1 0 A R 32 s L
B IR . MR IR R, IR &
LA BT, oot LR BRGE ;34 in g 38 X 2 11 5 1
W SC R, SN LT R A MG 0 A A A
W, ITRG A oy 2 1 B A el B . (R e kL R
M8 il e, Sl R o R B 1 SR R IER, W
T X DR 2R A RO FE 4y, TR A i e HE
Yy, DI G A, S04 R A0 A AR AR S A%
PR, A IEMEHE R AR MK SEDE
T IE Rt v e SR, R ICRLEE AR DL
DB 13 58 30%~35%
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Effects of dietary protein levels on muscular amino acids and protein
metabolism of Schizopygopsis younghusbandi younghusbandi Regan

ZENG Benhe', LIU Haiping', WANG Jian?, WANG Wanliang', ZHOU Jianshe', WANG Jinlin', ZHU Chengke?,
ZHANG Bianbian®

1. Institute of Fisheries Science, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850032, China;

2. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education, Key Laboratory of Aquatic
Science of Chongging, College of Animal Science, Southwest University, Chongqing 402460, China

3. Tibet Academy of Agriculture and Animal Husbandry Sciences, Lhasa 85000, China

Abstract: The goal of this experiment was to investigate the effects of dietary protein levels on muscular amino
acids and protein metabolism of Schizopygopsis younghusbandi younghusbandi Regan. Six diets were formulated
that contained 20%, 25%, 30%, 35%, 40%, and 45% protein levels. Each diet was fed to triplicate groups of 30
fish with an initial body weight of (22.42+0.56) g for 60 d. The results showed that both nitrogen intake (NI) and
the amount of absolute nitrogen intake (ANI) of S. younghusbandi younghusbandi Regan increased with the in-
crease in dietary protein levels. The nitrogen deposition (ND), protein efficiency ratio (PER), and net protein
utilization (NPU) increased at first and then decreased. Total essential amino acids (TEAA), total flavored amino
acids (TFAA), total non-essential amino acids (TNEAA), and total amino acids (TAA) initially increased and then
tended to stabilize with the raising supplemental dietary protein level. There was no significant difference in blood
ammonia, urea nitrogen, or albumin (ALB) at the feed protein levels of 20%—-25%; however, these factors in-
creased significantly after the feed protein level increased significantly after 30%. Total protein (TP) increased
gradually when feed protein was lower than 35%, and there was no significant difference among the experimental
groups when feed protein was higher than 35%. Both the liver ALT and AST increased at first and then tended to
stabilize. There was a tendency for serum ALT to decrease first and then increase. Serum AST was not signifi-
cantly different in the experimental group with feed protein content below 35% but increased significantly above
35%. Thus, the appropriate amount of dictary protein level can increase the absorption of protein, increase the
protein utilization from feed, increase the rate of body protein metabolism, improve the content of essential amino
acids, and improve the taste of muscle. However, it can cause a decrease in the protein utilization in the fish body,
inadequate absorption of the protein in the intestine, the increase nitrogen excreta, aggravate the liver load, and
damage liver cells when the content of feed protein is too high. Under these experimental conditions, the suitable
dietary protein level was 30%—-35% based on the feed protein utilization, total protein content in blood, and liver
and serum transaminase activity.

Key words: Schizopygopsis younghusbandi younghusbandi Regan; protein levels; muscle amino acid; protein
utilization; protein metabolism
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