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(1. RHREE R KPR B KRG o0, FilE 201306; 2. R R 22 A0 0 28 78 SR AR AT 0, il
201306; 3. 7K™ BhHE A% 7 Ff bt LT P IR R o0, L3 201306)

R NS RLER (RIS 05 KT3I 4Rt (Salmo trutta) 4l 4B KVERE . ARZEL S TR AR AL S8 b A i i S
PRI, 9256 32 A Tk it, EEK T N42%. 46%A150%(P42. P46, P50), fENT/K T N12%A
16%(L12. L16), FLed iRl 183 7 154K 5 (2.80+0.10) gl R4 f56d. 45 RFH, PAGL124 1 & R i
(110.34%), 1K R EEAK(1.3), TIPSOL162H 114 B 2 A, #-2HEIE AR bk 2 7] 6 8. 3 22 57 (P>0.05); Tk LL i
5 A T KPR HG in 2 PR A S B DTRR AT D ORR 2R B A Tk B s e B S TR R )
RHIE T 7K1 i £ L, 15 2 AN B A i MR35 S5 35 B2 A (P<0.05), TRDRLER /K-S0 15 8 RS PR
3R (P<0.05); PA6L124H (1 it 2 1, B A Al PR B3 o T A & 41(P<0.05), B« 7 ie b B i 1 7E
FHA IR FERI— RN, I PR A S By e R JE ] R yohy = 2 2 B o T R RE R KT A3
IR EAHE FRERER .  FIRgE IR, W AR R4t Akl Ao AT AR (3 B KT 20 900 46 %6F112%

SHEA: WREE K GORUR; R RERARE ENERR

hE 325 S965.1 SCRRFRIRAD: A

WA, 2 NS (Salmo trutta), J7 7T B
W AEPAL B AP X 8 T H (Salmoni-
formes)fi: £l (Salmonidae)fif: IV #}(Salmoninae). &
PRt JEE B R A BB S, WS EIER
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FTEE N T 18664 5] Fp T ik, 75 4L it — A~ H
SRFPRE, 4 N0 AR B PERE VA X 0 AR
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ESH. HrkREAR S EA L, WA K57
%, HEEATEE, BRI, & 2xid sk )R
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12%- 16%), JLECHI6FF 1Rkl (P42/L12. P42/L16.
P46/L12. P46/L16. P50/L12. P50/L16). @il
B AR R AR 2 2 1 B ORY1E # 2EL TR
mRHERZ M. diE60H)E, HIREPL(GH
200, b YL B & PR A AR S, il BoRi A
2 mm FIT PR RSURL AL (FRLE A 5% AL, SLP-45, H
K= R A T Bt b WU A A 7P, DR R
85—90°C), Wi, % il T Pt T 1Ak 25 FH - 1l
B RHE T WL B g AR A TR A A o A TR
e J7 RSB TR o7 & B WA 1, PR s B PR 2 R
W 2,
1.2 REEFMEAFER

PRI FH £ H P RO AR e SR b, R
o F SR AR BT SR I 2 S, SR B AS fEE  RH
K38 —, IR E J9(2.80+0.10) ghtE450 2 34T 1

5, ¥ B AL 2 B 18 R (B 4£0.55 m, &
0.65 m)H, AR H = EEKH), FH25E.
FRHA R KRG I JERIR K, KR, /KL ER 1.8 L/
min. PRI HIE, FERBMEM R (10:30. 17:30), H
P R LN AR 5 12.0%—3.0%, 2% Ml 24—
BB R, PRI S G AT R . SR,
KAV % >6 mg/L, pH 7.5—8.0, /Ki7.5—12.5°C,
AR £5& FE <0. 0.05 mg/L, & AR E<0. 1 mg/L.
FRAE BRI 1E 76 500 AR B F I (F )47,
FRHE A N56d.
1.3 HMmEE

TE ARG 45 B, DUMR24h, Gt 0 4 ik
L RHOIFRRE . MR BELE6 R, FEE-20C %
URARAT T A AR o bt . AR ATLEN 3 R ik 1
DN B R, SR i W ek e A, R PN IO

F1 REEANEAERRERRIEE

Tab. 1 Ingredients and proximate composition of experimental diets (g/kg)
o 2H 5| Treatment

J BIngredient P42/L12 P42/L16 P46/L12 P46/L16 PS0/L12 PSO/L16
41 ¥ Fish meal 415.0 426.0 478.0 489.0 541.0 552.0
T FiSoybean meal 100.0 100.0 100.0 100.0 100.0 100.0
gf(f;ffﬁ% Ellzgt}ébean 92.0 94.0 106.0 108.0 120.0 122.0
VOB Wheat meal 2423 189.3 179.3 126.3 116.3 63.3
£ M Fish oil 41.0 61.0 36.0 56.0 31.0 51.0
i Soybean oil 47.0 66.0 47.0 66.0 47.0 66.0
JRZR B Guar gum 3.0 3.0 3.0 3.0 3.0 3.0
¥ Zeolite powder 20.5 20.5 10.5 10.5 0.5 0.5

~ S | by 7 .

é%gffbﬁﬁﬂ Vitamin 6.0 6.0 6.0 6.0 6.0 6.0
g};ﬁ?&%ﬁ@*ﬁ# Minral 25.0 25.0 25.0 25.0 25.0 25.0
£14E &K Cellulose 2.0 3.0 3.0 4.0 4.0 5.0
M Z. R4 Sodium diacetate 5.0 5.0 5.0 5.0 5.0 5.0
# Z ) Tea polyphenols 0.2 0.2 0.2 0.2 0.2 0.2
— ) .
fﬁfﬂgjﬁfs(g&/)")cmhne 1.0 1.0 1.0 1.0 1.0 1.0
HitTotal 1000.0 1000.0 1000.0 1000.0 1000.0 1000.0
i I 2H B Proximate composition
# % A Crude protein 426.1 413.7 4535 462.2 484.7 492.9
FH & Wi Crude lipid 113.9 153.9 113.1 1573 118.8 161.2
K4y Ash 113.7 115.2 115.7 116.5 114.0 113.7
/K43 Moisture 97.0 96.8 96.2 96.8 97.4 96.6

VE:a FRHERE AR SR 8665 g/ke), THI(484 g/kg), KEIKAEE (631 g/kg), k(166 g/kg); b. 4E4: R TRIREHmgak
IU/kglakh): VA 10000 IU, VD5 3000 TU, VE 150 IU, VK3 12.17 mg, VB, 20 mg, VB, 20 mg, VB; 100 mg, VB¢ 22 mg, VB, 0.15 mg, VC
1000 mg (35%), “E##biotin 0.6 mg, M iZfolic acid 8 mg, HliFinositol 500 mg; c. B )5 Ty EHmgIU/kgFl#}): T 1.5 mg, Co 0.6 mg,
Cu 3 mg, Fe 63 mg, Zn 89 mg, Mn 11.45 mg, Se 0.24 mg, Mg 180 mg, Ca(H,PO,),-H,020 g

Note: a. The protein contents of ingredients are as follow: Fish meal (66.5%), Soybean meal (48.4%), Soybean protein concentrate
(63.1%), wheat middling (16.6%); b. Vitamin premix (mg or IU/kg diet): vitamin A 10000 IU, vitamin D5 3000 IU, vitamin E 150 IU,
vitamin K3 12.17 mg, vitamin B 20 mg, vitamin B, 20 mg, vitamin B; 100 mg, vitamin By 22 mg, vitamin B, 0.15 mg, vitamin C 1000 mg
(35%), biotin 0.6 mg, folic acid 8 mg, inositol 500 mg; c. Mineral premix(mg/kg diet): I 1.5 mg, Co 0.6 mg, Cu 3 mg, Fe 63 mg, Zn 89 mg,

Mn 11.45 mg, Se 0.24 mg, Mg 180 mg, Ca(H,PO,),-H,020 g
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Tab. 2 Amino acid composition of experimental diets (g/kg dry

matter)
T 2H 3| Treatment

Amino acid P42/ P42/ P46/ P46/ P50/ P50/

L12 L16 L12 L16 L12 L16

EAA
Val 14.9 14.8 17.3 16.9 18.5 18.4
Thr 14.3 14.4 16.8 17.1 18.3 18.3
Met 9.5 9.8 10.7 10.6 11.9 12.0
Ile 11 10.3 11.9 12.1 134 132
Leu 29.5 304 319 31.8 333 33.1
Phe 19.6 205 219 212 231 234
His 18.3 17.2 20.1 20.6 217 218
Lys 27.7 274 310 311 343 34.6
Arg 28.1 27.9 294 297 322 32.0
NEAA
Asp 40.7 403 437 441 482 483
Ser 209 203 217 215 22.8 23.0
Glu 67.1 68.1 73.8 73.1 78.8 78.9
Gly 17.5 17.4 19.3 190 220 221
Ala 17.3 17.6 194 201 226 223
Cys 3.7 39 4.5 44 53 5.5
Tyr 10.7 10.9 11.2 11.6 13.1 13.1
Pro 17.6 17.6 19.4 19.3 21.5 21.1
TAA 368.4 368.8 404.0 4042 441.0 441.1

" TE: EAA. DR EER; NEAA. R0 FHEUEER; TAA. M

JER

Note: EAA. essential amino acids; NEAA. nonessential
amino acids; TAA. total amino acids

I, HFEERE(CF) HFAR LL (HSD A AT 4K L
(VSh. HWBEMPIFNE. B AF, 20CA R
15, TN AALFE bR AN o W AL B IS I 5E
1.4 MEERSFE

E KNSR IAER B HE R (%)=100x
[ R E () WILH R E (g) /W E R E (g);

Tkl R A=K & B(g)/ [ L AR E (o) VLA A E ()]

BRI Z6(%)=100x 4K B E(R)/Ais R R);

5 FE (g/em ) =100 44 5 (g)/4% K (cm)’;

FHAR L (%)=100x T 2 (g)//R E (g);

AR L (%)=100% A IE 2 (g)/ 14 (g);

R YT (%)=100x £ 44 5 [ 5 FH &/
BANME A S

T W TR 26 (%0)=100 F A4 fig 5 T A9 & /AN )
g s e

FFERAE IR B B BILEEEMNE
JFEREAR T4 CREGR, INofs AR A= B 2R K, UK/K TR
513, 4°C B 0(3000 r/min, 10min), B _E 3 B T
SE TR B B (GOT) . B AR BF(GPT). &

JIH [E BE(TCHO)FI H i = B8(TG). K 5 5 2 A
W) TAREHE 78 BTk ) &0 %2 GOT+ GPT. TCHOA
TG.

BUE . Bl ke T-4°CRRIER, INofi R fi A= 7 &
K, VKAKIB 513, 4°C B50>(3000 r/min, 10min), HX_E
TEH T 00 e B RN i ) B U K B
¥ 38 2 1 B 1 SR AR R VR i, BA2% B 2R
WWONIRDD, B BV A AEpH 7.2 37C4%&
PER A5 B A RS R A AR R pg iR R I 2N
1A A B B (U B8R AR e 5 2R
AN TRERF AT R &, = A2
H37CHRDE R AR pg@ R 4 T 14
EABHE S RAL(U). EARSENNERHED
Wrow vk . TN B NG 1 SR FH B ut 2 AR ) TR A
FAT IR AL R S e, A bW B AR AE
37°C 5 J&Y1E F30min, K10 mgiE & A 1IAS
TER B TE AL (U)o

cHE5R/ER S S5ERKKS.
FE A S EIE D BRI 105°CH BTk LR E
HI%(2300 H B LK E A A, FOSS, Hi i), g i &
S SR S - B R, R R 4 I e R
550°C i ek .

B70 mg#d 4 T4 5 B PR R &, L6 mol/L#h
FROINT g/LIEEY) T 110°C /K ff24h( L ZRA), ¥4,
HY0.5 mL/KfR, M, s mLF B, f# H Sykam
S-433DR MR H 3l 7 A (R < 4, 2 [ W e el
R -

15 HIEAE

TRIGH I LT3 B br il 22 o, K HISPSS 24.0
B A AT B DR 7 22 43 AT ROWUER 25 7 2293, Herp
753 B EFH T Duncan® E LR, £ R BE KT RN
P<0.05.

2 %R

21 AEKMEERFIKIERR

FHE 37] WL, B R L KSE IR N, 3 R 2
B BT E R BRI, R R B R RS BT
(P<0.05). P46/L122H It fo 38 55 R o vy, 1kl R4
A PSOL 1240 1 JE 3 2 I 2 v 1 oAt &% 4H.(P<
0.05); A LU 28 FKF 1938 n 2 BRI 34
B MR LETE B 3 2 7 (P>0.05) . TR A AR
W 7K~ e 3 A8 EAE P ¥ S5 3 s i) £ 4k 3 E RN
TR R E(P<0.05), TRk A 2 115 A0 AR 7K 756 I
I fie: 1 IR 6 P R A L 340 T S 3 MR RS TR (P>0.05)
TR R KT W AR ek A L B AT R
(P<0.05), {H P R 3= 2 8] 70 8. 35 22 HAE H(P>0.05)
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& 47 W, Atk MR, &
AR K & & B0 B3 1 25 7(P>0.05) . TRk
TR RE KT DA A8 B R A R £
AR 1 BTAR 2880 I D7 U AR 2 (P<0.05), 7 [F]— IR
WK 3 BRI B TR TR
23 B, BEHLEEN

B ST, Falkk A R i 7K P 5o i 1 B 1,
A AT VR B T 2 5 M R (P<0.05),
TR E KA B 8 R 1 B A R PR
(P<0.05). PiFHMIZHX i iE k. B & HEgmM
B ek B B A R MR (P<0.05) . 46% 5 /KT
B EAREEEE S T HARAN E B KRR
B A B PE(P<0.05), 12%8 5K R B EE
Wit 15 U K T R 2 R 16 % IR T K N B
HEEBE. BRI BERE TE(P<0.05).
24 FFRRELIERR

HH 60 W, fE[F— &7k, GPT. TCHO
FITGRA TR & F7KCP 3g 2 008 EAE T
% . TCHOZEPAGL1241iA 3 i i fl, H 2 #
T HAB A 4 (P<0.05) 0 TR 8 17K P46 4% BT
A AT bR 35 R 3 1 S (P<0.05); TRHRLAR 7 7K
SPAL R 2 R TCHO S 5 (P<0.05).
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EARSE h, AE[R — 107 7K1 T B A5 v Rk 2R B
I, VAR ik 4y 3 3R 5 IR S T R R Y
s, Akl ZEE IR G E S, B
W T t(Siganus canaliculatus)" 5L, (AR E
7K P M 24%38 T 21 40%, 438 525t 52 85
i Ja AR S . [RIRE, 7E 1 77 i (silurus meridio-
nalis)" K13 /K Fi BE . (Cichlasoma managuense)'”
WA SR ARIE . AT, A 2RO Rk BT R R
BAE B A, I m e, SR A A KR
TARIRI . fEASZIG A, AR ik 20 1 1A L i
FHE NA6%. 1EArzel %" FIRamezani' "% 15 fitifr)
WEFE B A e 1 DRV R B IS J KA A
48%—53% . 50% . AIRI 1345 R 5 ZAH LKA,
R R 5 AR A K/ . 8 6 3R R 7K e il s
I 7K AR ) AN KR 5 R 3R % o ANl i FH 46
VKR, REEE, MM 8B Arzel 25 BT I 46
(1.2 9) K. AR, MR85 & MERRH 2
B AL RIS, A (e i S P A
TEASEEGH, KRR, AR R AR KA, I s 1A
BHE AP R ERE &, 52 1 MV AR i () A K A 4]

=3 ARMEERD. HEMHKENTRESSKEEEEMN
Tab. 3 Effects of dietary crude protein and crude lipid levels on growth of brown trout
Y %I Diet LIRSS KIJE JB W E A TlRE R A | JiiZZN=" JHAA B
IBW (g) FBW (g)  Survival (%) WG (%) FCR CF (g/em’)  VSI (%) HSI (%)

P42/L12 28140.03 5.3620.15°  86.67+12.22  91.44+5.47° 1.71£0.11°  1.39£0.06™ 9.13+1.92  1.50£0.19"
P42/L16 2.8240.05 5.34+0.19° 88.00+11.13  90.7146.82°  2.07+0.11° 1.3140.13° 898+1.51 1.40+0.11°
P46/L12 2.7940.10  5.89+0.27°  94.00+2.83  110.34+9.58" 1.30+0.04°  1.38+0.06" §.78+1.01 1.34+0.16"
P46/L16 2.80£0.05 5.78+0.09°  80.00+22.63 106.28+3.11°  1.40+0.04" 1.36+0.07° 8.31+0.89 1.28+0.12%
P50/L12 28140.06 5.80£0.09°  72.0045.66  107.18+3.51°  1.55+0.04° 1.4240.07" 8.62+1.33 1.16+0.11%
P50/L16 2.79+0.08 4.95+0.09°  66.00+2.83 75.48+2.88°  2.4740.12°  1.37+0.09" g.13+1.61 1.07+0.11°
# & F 7K F-Crude protein levels (%)
42 5.350.14" 87.20£10.35"  91.0845.06 1.89+0.23"  135:0.11 9.05:1.68 1.45%0.16'
46 5.83£0.18"  87.00£15.45" 108.31+6.27 1.3540.06"  137+0.06 8.55:0.96 1.310.14°
50 529+4047°  69.00£5.03°  9133+18.49  2.01£0.53"  140+0.08 838+1.45 1.1140.12°
KL W7 7K F-Crude lipid levels (%)
12 5.68+0.29  84.57+11.87 102.99+10.43  1.51+0.19  1.39+0.06" 8.85+1.42 1.33+0.21
16 5304038 78.00£15.13  90.82+1424  198+049  1.340.10° 847+137 1.25+0.18
U 23 # Two-way ANOVA
Jig Wi Lipid 0.000 0.168 0.011 0.000 0.288 0.343 0.000
% HProtein 0.000 0.293 0.008 0.000 0.052 0.343 0.056
%% H Interaction 0.000 0.877 0.017 0.001 0.592 0.921 0.949

T [ —SIHU e A RN T REROR R A 3 Z 5 (P<0.05); T

Note: Values in the same column with different letters are significantly different (P<0.05); the same applies below
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BRI 42%M146%HF, 57 7K1 A 12% 42 5 21 16%, & 1

BF 98 R, HL5(Oncorhynchus mykiss)"* R 55
77 5 B R R I RIS 2096 115%, 2 B PO A
P 28 B R G R W AR I B 7, BETTA 2T 4
TEARNE. AP, BrakE B BUK-FE

il 149 B AR AE U AR R, (HIEAN 3 (P>0.05); 1T
Kk B 50%F, 16% 8 [ 41 1 18 5 SR 45
12%J18 7 41 5. 2 PR (P<0.05) . XTI B A =i iE
97 R 3 R T DR R ) BRI R AR PR R BRI T

F4 ARMEER. HEERXKENIEREGESEERNEFRYRTINENZN
Tab. 4 Effects of dietary crude protein and crude lipid levels on body composition and nutrient retention of brown trout (%)
YL Dict Koy ik hy Gy FHIK Sy ESDRITEAES R TR
Moisture Crude protein Crude lipid Ash Protein retention Lipid retention
P42L12 75.58+0.68  15.75+0.42 4.48+0.40 2.56+0.15 24.74+0.18" 27.21£0.90°
P42L16 75.67£0.46  15.46+0.38 4.60+0.18 2.47+0.07 20.21£0.05° 22.19+1.70"
P46L12 75.75+0.34  15.63+0.35 4.45+0.20 2.48+0.06 30.19+0.06" 36.52+0.24"
P46L16 75.56:0.28  16.16+0.48 4.59+0.14 2.5240.24 29.19+2.35" 27.49+2.08°
P50L12 75.37+0.23  15.87+1.06 4.29+0.19 2.43+0.10 24.56+1.27° 33.61+0.62°
P50L16 75244020 15.62+0.24 4.40+0.35 2.50+0.17 14.93+1.16" 18.77+0.91°
& 7K F-Crude protein level (%)
42 75.63+0.55 15.61+0.41 4.54+0.29 2.51+0.12 22.4842.62° 24.70+3.11
46 75.65+0.31  15.89+0.49 4.5240.17 2.50+0.17 29.59+1.75" 32.01£5.35
50 75312022 15.74+0.74 4.360.30 2.4740.14 19.7445.65" 27.68+7.15
FAR T 7K P Crude lipid level (%)
12 75.56+0.46  15.75+0.65 4.4140.27 2.49+0.12 26.5042.92 32.61+3.95"
16 75.52+0.36  15.75+0.47 4.50£0.27 2.5020.17 22.55+6.73 22.82+4.13"
MF 243 Two-way
ANOVA
g Wi Lipid 0.069 0.981 0.318 0.849 0.000 0.000
& A Protein 0.124 0.456 0.352 0.747 0.000 0.000
%7 H Interaction 0.078 0.144 0.994 0.380 0.009 0.001
5 ARMEER. HERRHKEX TR EEHCEE MR
Tab. 5 Effects of dietary crude protein and crude lipid levels on digestive enzyme activities of brown trout (U/mg prot)
EE Yoz M\ it T NS AN
AL Diet i 2 FIPepsin Ston?a{cﬁliﬁmlase Inteﬁsgtjiiiase Inteﬂj’iﬁiﬁmase
P42L12 232.31426.19° 0.29+0.050" 511.69+39.56" 0.23+0.03"
P42L16 146.81£27.98° 0.21+0.039° 422.99+32.46" 0.25+0.02°
P46L12 295.75+10.51° 0.37£0.051" 630.37+50.98" 0.29+0.02°
P46L16 214.6249.57™ 0.22+0.024" 452.29+75.08" 0.21+0.02"
PSOL12 198.62420.11™ 0.24+0.039" 524.76+143.48" 0.24+0.04°
P50L16 174.86+35.81% 0.22+0.023" 442.89+62.83" 0.23+0.02"
H & A 7K F-Crude protein level (%)
42 183.45+52.05" 0.24+0.057 461.00+57.42 0.24+0.03
46 249.39+44.31" 0.29+0.089 541.33£113.18 0.24+0.05
50 186.74+29.74" 0.23+0.031 483.82+108.74 0.24+0.03
FAIE W 7K - Crude lipid level (%)
12 237.87+46.08" 0.30£0.067" 555.61+96.77 " 0.25+0.04
16 178.76+37.85 0.21:0.028" 437.75+51.55° 0.23+0.03
R 5 Hr Two-way ANOVA
g Wi Lipid 0.000 0.001 0.005 0.057
& A Protein 0.000 0.063 0.220 0.750
%% HInteraction 0.042 0.041 0.472 0.007
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B, LopezZ8™ R I, 245kt FKFH61%H, 1
R KT 1S 5%38 TN E21.5%, HETE A7 . (AL-
ractoscion nobilis) ¥ H M21.5 g F[5H]14.7 g. 1
YT 4% 7% )5 i Takifugu rubripes)” R84 (Brachy-
mystax lenok)” BIWFFE e, £ BUAE @A RHE K
PR, R T A RIS B T A KRR N B
MRPE ARG 25 F, W AR k) 8 0] 5e T A 5 2l @ iR
078 7R B AT 2 AR KR R, L ARDRE I 7 7R RN
12%, 56.9 gt UL i 15 7 75 3K 5 (8%—10.6%) AH Lt
B

IR E FERAS T B AR EE RN A4 L S5 T S
SEARPR B R . FEAHE T, TR B AT DK
SFF SNV, 2R i )y 8 U AR EE TG S 3 ), T A L B
A AR KT 4R, I IR R
[Fi] B 7E 25 £ (Ctenopharyngodon idella)™ . Wi s
(Dicentrarchus labrax)” F1# i #.(Nibea albiflora)””
FRRIE 7 Hb -t B P A B Bt e sk v i I 1) 99 m i
TRERIELS .

EARRIEH, BH AR L e mK gy, EA
R Kot LEEER. HEA. K
MW EAZ HAE X &K EE K HED
¥ W PERZ I (P>0.05) . & F R UTRR AR I Ut
AR 1Ak} 8 H /K B T s R I e g s T
B Ry 3, PA6L 1240 1) TR S AR Wi AR 2 A
Hio LERSCIESERTITE S, BEE R KT R,
Ve (Misgurnus anguillicaudatus)H)5 H TR R A

SIS EFE RS, WS 2 R A RN
VEREEA BTN AR, AT FEAS T 8 BT AR 8%
3.2 AREBMBERKENTE R & IELERRY
A

TH AT R 15 £ R A S AU R 1) S R AT T
PEAL DRI T g SR E . fEAR RIS, IR &
XTI iE s e, B E AR E R i B A B
P, RIATE R —EBEKT, B &, HA
BRI PR A o 76 80 B S0 T R S . (Myxocyp-
rinus asiaticus)WHE 7, Hg 57K F 2.04%38 i 2]
13.39%, H B EGE P R0 N RS R BT
RESe R A R g 2 S A 7 T A v

TEARB T, 72 R — R WK b, B 1Rk &
KT e, TE GBS M 2% BT R R R
o X UIALEE B R HUKCE N, AR 4t ] i
FE R A NV A ) T SR IS LR RE, DL ke DR
HIHAC S RS RE T AE SRR Carassius auratus
gibelio)m]\ PL IR ¥ i 11 (Pelteobagrus vachelli)[m]\
il (Barbudes caldwell)” "F1 77 IE4R8( Carassius au-
ratus gibelio Bloch)™ B F G R R . &
TRPRL R 1 4H.(50%) i Ji7 25 1 g A 1S 2 1 ol v 12 PRI,
KU B ERBEPUER 7 IR, INE 7 AIE R 7
H, W T IE AR R W R e B S b
THE T B S, vT ge R Dy k) v d AR 7 K-
AL F BB KA A V) B B AR, 51 EE R S
(EOR A

Fo6 ARHAER. MARRKTII AR e & R AR (IR AR RN

Tab. 6 Effects of dietary crude protein and crude lipid levels on liver biochemical indices of brown trout

S5 Diet BN EBEGPT B EELEBGOT KH [ EETCHO Hih =HETG
(U/g prot) (U/g prot) (mmol/g prot) (mmol/g prot)

P42L.12 107.60+23.56° 38.01+3.42° 6.15+0.16™ 4.21+0.58"
P421.16 104.96+12.03° 51.09+£2.07" 5.81+0.21° 4.59£0.19"
P46L12 205.78+19.82° 44.64+1.71° 10.17+1.07° 4.97+0.56"
P46L16 222.02+16.17° 39.49+2.86° 6.36+0.29% 4.97+0.22°
PSOL12 162.85£16.59 52.7742.14" 6.8240.28" 3.65£0.19°
P50L16 145.92+19.10° 51.71£5.02° 5.42+0.38° 4.08+£0.44"
H & A 7K F-Crude protein level (%)
0 106.28+16.79° 45.48+7.41° 5.98+0.25 4.38+0.47°
46 212.74+18.94° 42.43+3.43° 8.2742.21° 4.97+0.40°
50 154.39+18.53" 52.2443.61° 6.12+0.82° 3.89+0.40°
FHLRE D7 7K - Crude lipid level (%)
12 163.45+46.40 45.79+6.54 7.72+1.95" 4.27+0.70
16 157.64+53.28 48.15+6.44 5.86+0.48" 4.51+0.48
R 5 Hr Two-way ANOVA
g Wi Lipid 0.898 0.102 0.000 0.110
& A Protein 0.000 0.000 0.000 0.000
%% HInteraction 0.300 0.000 0.000 0.516
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S, FFEGOTMIGPTIG M T [, I i 14 241
RGP T ZE AR, 75 F Tk
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J5 BEAR, 7E46% 3R /K FIHE R oK. 76 f it
X B RE(Cichlasoma sp. ) FLH, Bl 3G Rk H
M37%TF i E149%, AFAEGPTH 2 I 4E E 7t )G K%
o sh . ok B 20t 75 TE AR A ) F 5 A R oL
gER, E—E RV E KTV E W, AFIEGPTIS
PE 38 0, = AR F 3 5, T DU kR Y
(R SRS o

e = T R IR ] R e e AT A K A T AR
WPIR L I T B AR, — 3 ITE AT AT & Y. 18
AAREG H, LE R — AR W K7 R, BRI H- i = s A0
li] fE 5 6 ¥ B A DR B 1 K I TR B BT
Ja RS, R E TR T £ 1 H KR,
S SR N A% N T g = R =
Il it S5 I 7 A . E R R B K TR (12%, 16%),
PR D S B v, BT E R, LR
AT RE A TRL Rk 22 B HE W 3G BT R I, sema T
R IE % DhRE . IXAERREIIE™ Lin ™ w7
H A R GE .
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A STUDY ON THE PROPER PROTEIN AND LIPID LEVELS IN THE DIET OF
SALMO TRUTTA JUVENILES

GAO Bo-Wei"*’, YANG Hang', HE Ming', XU Zhen', LIANG Gao-Yang', LI Xiao-Qin" ">’ and LENG Xiang-Jun" >’

(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai 201306,
China; 2. Centre for Research on Environmental Ecology and Fish Nutrition (CREEFN) of the Ministry of Agriculture,
Shanghai Ocean University, Shanghai 201306, China; 3. Shanghai Collaborative Innovation for Aquatic Animal
Genetics and Breeding, Shanghai Ocean University, Shanghai 201306, China)

Abstract: This study was conducted to evaluate the effects of dietary protein and lipid levels on the growth perfor-
mance, body composition, liver biochemical index and intestinal enzyme activity of juvenile brown trout. The experi-
ment used a 3x2 two-factor design with protein levels of 42%, 46%, and 50% (P42, P46, and P50) and lipid levels of
12% and 16% (L12, and L16). Brown trout with an average initial weight of (2.80+0.10) g were randomly distributed
into six groups with three fish per group and fed with one of the six diets for 56d. The results indicated that the P46L12
group had the highest weight gain (110.34%) and the lowest feed coefficient ratio (1.30), while the PSOL16 group
showed the lowest growth. There was no significant difference in the viscerosomatic index among all groups (P>0.05).
The hepatosomatic index decreased with increasing dietary protein and fat levels. With the increase of dietary protein
levels, the protein retention and lipid retention first increased and then decreased. Dietary lipid levels significantly af-
fected the activity of intestinal protease, pepsin and gastric amylase activity (P<0.05), while dietary protein levels only
affected pepsin activity (P<0.05). The P46L12 group had the highest protease and amylase activities in the stomach and
intestine among those of all groups. At the same fat level, glutamic-pyruvic transaminase (GPT) activity and total cho-
lesterol (TC) and triglyceride (TG) contents first increased and then decreased with increasing dietary protein levels.
The above results indicated that the proper levels of crude protein and crude lipid in the diet of juvenile brown trout
were 46% and 12%, respectively.

Key words: Salmo trutta; Growth performance; Feed utilization; Digestive enzymes; Protein requirement; Lipid
requirement
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