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TR E B BN BE B 7K X = fE ST 885 KT RE
FIERRIFFRE BBV

— = 1,27 L, 2% 21,2 s, 3 1,2 1,3
MR & Et ZEFT NERT FKHE o F
(1. RV AR A 358 vy S VA 7K £ 7 58 5 AR S PR AR B 05 SE IR = (R4 JL ), 70T 810016; 2. il K44 SRS T AR 24 Bx,
74T 810016; 3. 44 3L = VTR A& 5 m JE AR PO E 5K 5 5256 =, 757 810016)

FEEE: B IT K F 3x3 X 2% S B ¥ v, i 3N L B KT (35% 40%F145%) F13AN 1Rl RHIR 7 7K 1 (20%.
25%F130%) T 9Ff EaDEHAR 78 i) 8 11 57 0 i 197 7K1 X = A5 AR AT 85 (Oncorhynchus mykiss; F196 45 1.5 kg) 4
KPEfe . AR SACH AR S5 S . SRBe 45 RR B: E AR KPR RE Uy T, 2 EBUKSF 940%. R K=
25% P FaDEHH (P4OL25 MIPAOL30ZH ) = % 1A AT 8 14 ¥ 6 i =y, HLPAOL30AL TPkl R& A AR . 7E A #ARWITT 1M, =
B TR (45 %0) 2% AR =A% A4 T 68 pAy I w60 0 7 AR, (i g A v IR A7 Ak (3.0%) A 2 38 o ik i
i 2 H, IR x4 T S B8 0 AR T v B 1 5 v I T AR R (PAS L3 0) 2H I 1 % AR A A 4 15 5 BUH AL RE
T B T s e S A KR RDRL R o PR T T, LR AT G B FE PASL30ZH B v, TRk i 7K T b = A 44
W 696 ) 5 R T B S B T 5P 7 B 1 R URE(45%) & S EUA IR R RE . 4R A DA R4 R, R EAE1.5—2.5 kg
A B ) = A AR AT S DR b B 2R 1 BKF 940%, T8 BRI KN =25%

KIR: A KPERE; AERLARUE RE SR PRI SR ARy
PEISTZES:S963.16  CRAFRIREG: A CEYRS: 1000-3207(2024)08-1279-13

T 4% (Oncorhynchus mykiss), £} PR £ 14 1 28,
A v B R 4 7K A AR SR IR 52 4 Bt 0 5 B A M
I Bk Ak, [ Tl R e e A k5w g, #
20224F J& 7= B ik #3.73 5 WY, 55 5 X A 4
W HRS BrEE. iZR. DO mEEA G, Hd
DL = A5 AR UL 60 2 RN R . & 2—3FE 77
BELI (8], FAR RS ATk 3 kg LA b, #A. IR b R VR 32 7 3%
FHEE, SR B AT IR A AR, TR
o RO O 19 B 7= A o A v 23 i e 1 ol <R
Tt

) RE A B AR 5 R K R S 2R
ARKEOCEE R R, b B P R A ) v
2 d ot I 77 2, 1 R I A fiek i £ o R FH 280 =
L6 R R AEAE T 0™ s Bt B e AR o i
B BRI W7 KT R R AR AR B R A A

Ysis B HA: 2024-02-08; 1817 HHA: 2024-04-02

FOFR B AU pl b g RS o %o = A AT 5, 7 A
A BT A2 50 7 JE 7 0.1—1.0H13.0—4.5 kg4 K Bt
TRk 3 AR SRR KRR R e
Z H AT E A KB BE(1.0—3.0 k)M 555 77 S 54
R o

BRI 1k, ASHIE 5 LARIT U6 A4 B DM 1.5 kg =% R UL
8 I 0T R, SR F AR 2R S8 W T H IR FEAS R 4 )
AR BT A K R A EAR AR
B AT I, 7 H1.0—3.0 kgd KB B = 4%
AT 0P AS] P 3 B AR JRR T K, D = A AR
s 1 5 3R R B 245 ARDRHC 7 SR A I AN

1 #MR57EE

1.1 SEIER
SEISEPRL DL R (B E-Corporacion pesquera inca
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48 %

s.a.c. A A A ) B AR IR, A R BT IR
PEAEYIRE TR A FDA S (b gk (00 ) 1A R
AT EBNRIIR, K (B 62 2R A A BR A
AR Z ek (B 1T RIS A= W E IR ST A7) N
TR, B UR &R =K PG x3) A8 E SN . 1Al
BEE A K2 5 0935%. 40%A1145%, 54N &
JR K P 3 R T K40 00 920% - 25%F130%,
FLOZH Bkl 43 il diy 4 I P350L20. P35L25. P35L30.
P40L20. P40L25. P40L30. P45L20. P45L25F!
P4SL30ALHEZH . SEZIGFC 5 F 43 0 AT W3R 1. %%
S0 Ak 23 R AL R R A IR A\ LR s
TR A
1.2 EARSERE

AHI T S5 £ ER I DGR 2R e A A K E
B BRA TR, F7 58 S2 060 75 5 W48 e 2 0K P A
& Bki%13500F = ARSI IR E 1.5 kg)
FHBEHL 2 L 271 W 46 (8 mx8 mx8 m), &R 4H

JE SO0 . fEFRFE LI, BRI R IR 3N
FEAE N TR E (n=3), £ K8:30/116:30 17 N T
PR A I BB . 7R, 0 SRR R
JAE BRI . FRAA SIS NS H JT 46, FRat
8JH . BERIMEKFEM: KIEAE6—16.7C. HiR
AAE5.4—9.4 mg/L.
1.3 HARERIEFFUE

FEARRE  (EFRFESLIREE RN, Frf sLit
{2 £ 24h)5 W1 Cao5 M T VE AT AR E . BAMAE
B AL 32 fe B £ A T A B3 (1:10000; H [ _Fifg ik
O R YIEAT BRI s I & A B AR K, B i S mL
TSR R IICR AR MIERE AR, SR 5 B5.00(4000 *g)
10min BA 23 85 ifiL 3%, [F]— DX A 3 52 £ 1 I 2R
EN—MNEMEE 0=3). HIBARE. . §.
WA THE ., piE e . WMEsREANN
kPR AR 8 (1 B A K, oy v S
ELE(VSD). BFRECHSD. HERFEY) X iE

®1 LWIEARES REFES (% TR

Tab. 1 Formulation and proximate composition of the experimental diets (% dry matter)
J K} 2H 3 Group
Ingredient P35/L20 P35/L25 P35/L30 P40/L20 P40/L25 P40/L30 P45/L20 P45/L25  P45/L30
ANk} 1 37 37 37 44 44 44 51 51 51
Brown fish meal
/N2 Ky Wheat meal' 15 15 15 15 15 15 15 15 15
REwh 15 15 15 10 10 10 5 5 5
Cassava starch
£ 4 2 Cellulose 13.86 8.86 3.86 12.66 7.66 2.66 11.36 6.36 1.36
1 Fish oil 13.3 18.3 233 12.5 17.5 22.5 11.8 16.8 21.8
&l Soybean meal 3 3 3 3 3 3 3 3 3
EZ i E200 , 1 1 1 1 1 1 1 1 1
Vitamin-mineral premix
Ca (H,PO,), 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
AL AET 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Choline chloride
PIRRAS 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Calcium propionate
LR IR 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Ethoxyquin
El %1 Betaine 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Y,0; 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
#7425 Astaxanthin® 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
%43 43§ Proximate analysis (n=3)
7K 4 Moisture (%) 2.8 32 3.7 3.4 2.4 2.4 2.6 2.8 2.7
HEH 36.0 35.8 347 40.6 404 40.8 455 455 442
Crude protein (% dry matter)
KA B 20.6 259 30.4 19.7 24.5 29.3 194 253 29.4
Crude lipid (% dry matter)
fit # Gross energy (kJ/g) 21.8 23.7 252 21.3 23.1 24.9 21.1 233 24.6

T LK), LR 1168.4%, FLARITS.7%:; /NS, LB 1117.7%, HLBRWT1.5%; A SR, HLEE 110.8%, FLAET 0.1%; "2 4E £ 5 BUR
RHELIE0.5% A 22 4 TRIRAAN0.5% 1 22 ™ B AL (P S 0 6, S Al R B A R A 7 ); MR 52 10% (CAROPHYLL”, 7 #i 2, fi 2%)

Note: 'Brown fish meal containing 68.4% crude protein and 8.7% crude lipid. Wheat meal containing 17.7% crude protein and 1.5%
crude lipid. Cassava starch containing 0.8% crude protein and 0.1% crude lipid; “Vitamin-mineral premix included 0.5% vitamin premix and
0.5% mineral premix on the basis of our previous studym. * Astaxanthin: 10% (CAROPHYLL®, DSM, Netherlands)
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K EERIL) AN A KA 8. K5 M IR R AL
TEC S AR i, ARG B 3N A )
I (n=3), FTA MR AT A P A R R g A7 1
—80°CUKAH LA HE— 2D a0 b . X T HLAAE &, B
1 1) 40 f8 5 25 7 VK & P i A7 240, 18 2 1 il KA
SO0 = i 3 R AR B b R B B AT .
1Py 25 [ H Ay B 2 A G, BT -80°C UKAR R A7,
F T J5 8240 5 5 T R A 5

R 53 E K F AOACT 2= %o e} JEURE Al
SRR AT T . MR A H R A RE
(A I REA LR ok 9 B E—45°C R A T
T A e e R IE . ATREAVILA bR
& B A 5 17 &4 (DumatecTM 8000, FOSS, ¥
) 58 (N%6.25).  HFIE DAL A A 0 REL IR 5 S AR
HFolch25" iy &4 FF RS 7 v 5 o JFEH SR FULKE
JER P 25 B SR P BB R B 232 B s VAR IR £ (R
HEE AR TRERE T, T DI R o

H BN E F ¥ 5 8% (XHE-D, = [E ¥t
D)VTFUKIBAM TR B Wl | R AR A5, K
TR BI10% (W) SIZRIRAEAC R ESC(10000 *g)
15min, S8 )56 FiEAEAAE-80 CUKAE . 14 FiMeng
LR B 7 VRS T T AL B8 B T R R . TR
B FIVE M BETE 1. AT EARSEGE DT
)% F v AR B (AR ) T RE B A,
) 5

MEWIERNE M. FUEAIE T
HPUEALBE /1(T-AOC, FRAPEE). A — % (MDA,
TBAVE)FIEE A7 93 (PC, A L0356 (1) & &%
e AR G (R R AR ) TR A P, o [ E

RBEUE AR E A IR T EE(LPL)
JH R o B CHLL ) A0 Ji 5 B (Bl 2925 ) S 4 T i =
(ALT, M IRVE) . 27 B 2 B (AST, Hi 5 A4S 2
1% i S0 (GDH, NADHIH 5 72 )3 14 2 78 b3k 571
(R AR TR T B, Hh DI E

I %% & & 35 #5022 M3EALT. AST. M
H|A(TP). & PEH(GLU). H W =H8(TG). JH &g
(CHOL). 7= % i i H 1 -JIH [ i (HDL-C) A % 2
Jg 2 1 -JH [ B (LDL-C) 7K *F- 75 28 1 I /Y 2 B¢ A
FH AR I PR 77 7% 1 8 3h 4 46 5§14 (7180, Hitachi,
H )kl .

A @EIEFRME VLA AH AR PR T
W58 77 Bk 5 W Meng &V 57 9 77 v, Hrh A1
I 5 K £, 224X (CR-400, Minolta, H 4<). A5 il
& K F R 3123 #7 A (TMS-PRO, FTC, £ H). %X
PRI E S A - it (GC-MS, QP2020,
H 4 5385 3 30 [ A 73k 25 BL(SPME) & 45 (AOC-

6000, CTC, i),
14 HESGIHSHh

I (SR, %)=100x (F & H50)/ (9146 . 50);

1 5 Z (WGR, %)=100x[ 15 & 14 5 (g)— ¥ 4 14
H(g)V[WILRIAE (2)];

H % & K (FI, %/d)=100x% &} F & (g)/[ K % x
(WIGE 1k (o) + i AR H (2))/2];

LKL R E(FCR)=1 ke HH FE & (g)/ PR HE 1 H 5 (g);

I £ (CF)=100% [ {4 () )/ [ K (cm)];

JFE A4 EE(VST)=100x[ A I 5 (g) 1/ [ 14 H(g)];

JHAA L (HSD=100> [ ik 5 & () )/ [ HE (g)];

W K ABE(RIL) =17 78 K (cm)/E K (cm);

HAR(FY, %)=100x[ i 5 H & ()R H(g));

KR = K (cm)/ K (em).

S50 U4 25K S B A AR 1 R R R, HISPSS
26,050 KA AT T Ab 3 . DA RHER (15 KA
e /K AR J R 25, 2 e Xus i 7 it AT R 2
(Two-way ANOVA)FHI H. [K| & J5 Z % HT (One-way
ANOVA), .2 MK 18 € 40.05.

2 R

2.1 AKMREFEARF A

Tl RFER (1 5K ST R KT X = 5 A T A
KA BEFNTALILR A 2 M a0 58 28R . B A H
T ZEBRAN 52 1 L 1 AT 7 K1 A2 BAE )
SO, AN 52 4R E 0 BN T KT B 52 e (P>
0.05). 4R AR HAL 2 WE R H 0K 1R 2 25 52
(P<0.05), B 2 DRk 2 1 5T 7K P 1 39 i S B G
RS TR RS AR A B R I KT )
A2 HAE ) 3 AR DR 2 40 T . 3 (P<0.05) .
TE 3 T B R T 7K S (25%—30%) K, 40% 35 A Jifi
AP TR 2 B 2 42 v 3 E R i LT P40L25
P40L304b HE 4 1A B fe KAR; 1M 75 SR AR kAR 7 7K
T (20%) T, 45%%E 1 5 K F 1) k] BE $2 v 16 B
R, FERAR AR A K (35%—40%) T, 1
kR E A 7K S (3 n S B, FP40L304b
PR ZH 2 B fpe/ME, T B ALRL R 5 7K F(45%)
, AR R ECAS BE R D KA T AR AL

CF. VSI. HSIFIRILA 52 1Ak & [ 5 A g
K22 BAE FH 520 (P>0.05; 32 2). BEMARNSE
KV B8N0, CF. VSI. HSIFIRIL S 31 FE AR
#(P<0.05). ULAh, BE ARSI KSE 3G N, RILE
e e BTSN (P<0.05).
2.2 FEBEFNANRIRR 5

o) RL R 1 5T KT R R 7 7K P X6 = A A
W23 P s an R 3TN . ARk R 1 SRR A K
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PSR 2 SRR R A AR R E A AR
(P<0.05). 4%kl A B K =40%0F, FF AT & A
JR B 2 i A R I KT (R o 2, T 2 A )
AR N35%, BT 2 5 2 & AN BE Tk e
5 7K P AR AR T AR AL o AR 24 i 7 /K =25%
B, R 25 1 0 B s i o A ) B 1 KT TR R
ahn. FERERE A AR A T B R AR, 7EP3SL204H
A, T FEP3SL25H e o ARk (K 75 BT E
JE i A S 2 R, B TRDRL AR KT R 3G i
HUAE TR JE BT 3 (P<0.05). SR T AR 15 7K

ST I T 197 B G Y 3 52 R (P>0.05)

TR RFER (R K ST R K ST = AT
W RIS A% 3o FlkHE A K-S RR
IR 43 B LA B 15 2 e A I 3 2 MRl (P<0.05)
DR R 1 R 2H.(45%) fa A 2R R S B B e, T
DAL 17 2H (20%) LA B 1 0 & e o TRDRL AR A
1 ARG 107 7K St JUL PRI G iy R8s B A AR B
122 HAEH(P<0.05). 4Tk F K =40%H),
JUL PR A 177 25 2t B o A sk P s 7K FR 38 m 2 8 1
THIEER a1 4 1R E K S 35%0T,

R2 AREBRMEKER = E AT KM R0
Tab.2 Effects of dietary protein and lipid levels on growth performance of triploid rainbow trout
MIE AR RAE  pepa WHAR OBREE e
2H 5] Initial  Final  Survival W B Feed Feeding PUZ ety AL RIS 5
Grou, weight  weight rate cight gain conversion rate Condition VSI HSI RIL
P g g te (%) . factor
kg) (kg (%) @ ratio (%BW/d)
P35L.20 1.50+  2.06+ 98.7+ 314+ 1.85% 0.89+ 1.89+ 10.8+  0.77+ 0.330+
0.19 0.04 1.0 1.5 0.08 0.04 0.02 0.3 0.02 0.005
P35L25 151 2.12+ 97.7+ 40.lb§t 1.575c 0.98+ 1.92+ 11.0+ 0.79+ 0.333+
0.03 0.05 0.9 1.5 0.07 0.02 0.03 0.3 0.02 0.009
P35L30 151 211+ 96.1+ 39.6+ 1.45+ 0.96+ 1.99+ 1.1+ 0.82+ 0.364+
0.02 0.04 1.7 1.1 0.08 0.03 0.04 0.4 0.02 0.006
P40L20 146+  1.98+ 96.9+ 35.1% 1.86+ 1.00+ 1.81+ 103+ 0.79+ 0.344+
0.03 0.05 1.4 1.2 0.11 0.05 0.03 0.3 0.02 0.007
P40L25 1.49+  2.09+ 97.7+ 41.9+ 1.44+ 1.00+ 1.81+ 10.6=  0.75+ 0.337+
0.04 0.06 1.0 3.7 0.07 0.01 0.04 0.4 0.02 0.006
P40L30 1.45+  2.12+ 96.0+ 44.3+ 1.36+ 1.02+ 1.83+ 11.0+  0.76+ 0.338+
0.04 0.04 0.8 22 0.11 0.01 0.02 0.4 0.02 0.007
P451.20 141+ 198+ 97.7+ 41.0+ 1.48+ 0.98+ 1.82+ 10.0+ 071+ 0.319+
0.02 0.03 1.1 1.8 0.06 0.03 0.03 0.3 0.02 0.006
P45L25 151+  2.02+ 98.2+ 34.6+ 1.59+ 0.97+ 1.73+ 9.7+ 0.69+ 0.315+
0.03 0.05 0.3 2.0 0.06 0.04 0.03 0.3 0.01 0.006
P451.30 1.46x  1.90+ 96.4+ 323+ 1.54% 0.90+ 1.76+ 10.9+  0.68+ 0.329+
0.03 0.01 0.4 1.0 0.09 0.04 0.02 0.4 0.01 0.006
1Ak} H 57K P Dietary protein level (%)
P35 151+ 210+ 97.5+ 37.0+ 1.62+ 0.94+ 1.93+ 1.0+ 079+ 0.343+
0.01 0.02 0.7 1.6 0.07 0.02 0.02 0.2 0.01 0.004
P40 147+ 2.06+ 96.8+ 40.5+ 1.56+ 1.01+ 1.82+ 10.6+  0.76+ 0.339+
0.02 0.03 0.6 1.9 0.09 0.02 0.02 0.2 0.01 0.004
P45 L46+  1.97+ 97.4+ 36.0+ 1.54+ 0.95+ 1.77+ 102+ 0.69+ 0.321+
0.02 0.02 0.4 1.4 0.04 0.02 0.02 0.2 0.01 0.004
Tk 5 7K *F Dietary lipid level (%)
L20 146+  2.01% 97.8+ 35.9+ 1.73% 0.96+ 1.84+ 104+ 0.75+ 0.332+
0.02 0.02 0.6 1.3 0.07 0.03 0.02 0.2 0.01 0.004
L25 1.50+  2.07+ 97.8+ 38.9+ 1.53+ 0.98+ 1.82+ 10.5+  0.74% 0.328+
0.02 0.03 0.4 1.5 0.04 0.01 0.02 0.2 0.01 0.004
L30 147+  2.04+ 96.1+ 38.8+ 1.46% 0.96+ 1.86+ 1.0+ 0.75+ 0.343%
0.02 0.04 0.5 1.8 0.05 0.02 0.02 0.2 0.01 0.004
XUH 2 J7 72 53 B Two-way ANOVA
TEPRL A K
Dietary protein level 0.130  0.004 0.722 0.038 0.429 0.074 0.000 0.049  0.000 0.012
FE1aL HE B 7
lgﬂijﬁ;}i;%}?;%ivel 0.237  0.184 0.111 0.149 0.002 0.636 0.083 0.161  0.982 0.014
%% H.Interaction 0.643  0.158 0.246 0.001 0.018 0.222 0.247 0.771  0.189 0.247

T BRI T ELR R, [FFIEE LA F T B (a, b5, R4S BRI 3R 77 22 0 #7 45 R) R AFAE TR RHE B BRI 7 KT 2. 3%
AL HARHI(P<0.05), [R5 Hcdhs _EARAN F) - BE(A, BRIC, MR XK 22 75 22 73 #r 45 A AR A 57K T 1) S8 38 521 (P<0.05), [R] 114K
i EFRANRIFREX, YRIZ, AR XU 377 22 43 17 45 L) RS2 Al IR D7 K ~F (1 2 3 52 1 (P<0.05); TR

Note: Values are presented as mean+S.E.. Data in the same column with different superscripts (a, b, ...based on One-way ANOVA)
represent that the significant difference is discovered in the interaction (P<0.05), those with different superscripts (A, B, and C based on
Two-way ANOVA) represent that the significant difference is discovered in the dietary protein level (P<0.05), and those with different
superscripts (X, Y, and Z based on Two-way ANOVA) represent that the significant difference is discovered in the dietary lipid level

(P<0.05); The same applies below
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JUL PRI G Ji7 25 2 B Ak R 7 A S 38 v 386 m . Lk
b, 45% TR (5 AL IR AR & AR T At i R
HEBH. 40%TEHE B AN ABE R & &5
HARENE A . MR A K E <40%HT,
JUL PRI JiR 25 2 B DRk R 7 AT 1 388 i 2 B2 TR BE
Ja bRy TG R R UK N 45%EE, L
R I 2 B BRI T R SRR .
2.3 IMm3RELIERR

PR B 1 KT AR I 7K X = A i g i
WAAARFR R I % 48 . L Y ALTAHI
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& FRERES, GLUKTF M 23 FAHE T RERE
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CHOL. TG. HDL-CHILDL-CIJ1A7E R E 1A HAE
F(P<0.05). 4TEHR BT KF R20%F130%), 45%
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24 HCEEEM
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AKX R TE w1 T A R B 1 A A AR
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HAEH(P<0.05). SMETE, S EIENTIKF<25%
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T8 PE(P<0.05), 45% )KL 2 (5T 2H Wy 1) 2 2 1
PR3 T AR R B FH(P<0.05). TRk AR
5 AR 5 7K ST i i A0 B o R B S A A
B M52 HAE R (P<0.05). BTN S, 45%0E Bl &

TARLE B R ANBE A 7K T3 = A R AT S5 AT AE FNAL I AR 53 B SRR

Tab. 3 Effects of dietary protein and lipid levels on liver and fillet tissue compositions of triploid rainbow trout

JFE %43 Liver composition

WL 843 Fillet composition

41 51Group EAR FEW B EAR BEW i
Crude protein Crude lipid Glycogen Crude protein Crude lipid Glycogen
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
P35L20 61.7+1.2° 96.942.5 14.9+1.4° 21941 81.6+2.0° 0.45+0.02"
P35L25 63.2+1.3" 99.4+2.5 24.9+0.7° 2161 91.0+1.2% 0.41£0.02"
P35L30 62.541.2% 91.5£2.5 19.8+0.3" 213+1 107+2° 0.47+0.02°
P40L20 52.5+0.7° 84.443.5 18.1£2.9° 21840 84.0+2.5% 0.57+0.02°
P40L25 66.8+2.1 75.8+1.3 18.2+0.1% 213+1 98.5+2.0" 0.48+0.03°
P40L30 69.6+2.2° 80.7+1.7 21.8+1.0™ 214+1 95.342.6" 0.7620.02°
P45L20 59.0+1.9" 87.942.4 23.941.4% 21842 72.942.7" 0.43+0.01"
P45L25 69.2+1.5° 89.7+3.1 22.5+0.2™ 21941 84.244.7 0.26+0.01°
P45L30 75.8+0.6° 87.442.4 22.7+0.7° 218+1 81.242.9" 0.2440.01°
1Akl A B 7K Dietary protein level (%)
P35 62.4+0.7" 95.8+1.6° 19.9+1.9" 2161 93.122.6° 0.44+0.01"
P40 63.3£2.3" 80.1+1.5 19.4+1.1% 215+1* 92.6+1.9"° 0.5940.03¢
P45 67.4+2.1° 88.3+1.5" 23.0+0.5" 218+1" 79.4+2.2* 0.31£0.02"
AL 7 7K P Dietary lipid level (%)
120 58.4+1.3% 90.142.0 19.0+1.9% 219+1" 79.5+1.7% 0.49+0.02"
125 66.4+1.1" 87.7£2.6 21.9+1.3" 216+1% 91.242.1" 0.39+0.02*
130 68.8+1.8" 86.5+1.6 21.4+0.6" 215+1% 94.442.8" 0.47+0.05™"
MUK 255 7 43 B Two-way ANOVA
Ejﬁfﬁ 'i'ﬁgﬁivel 0.000 0.000 0.014 0.003 0.000 0.000
Ei}f%ﬁivd 0.000 0.277 0.047 0.001 0.000 0.000
%% H Interaction 0.000 0.063 0.008 0.082 0.003 0.000
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Tab. 4 Effects of dietary protein and lipid levels on plasma indexes of triploid rainbow trout
o 2 e o e e A : 1 %) B S I [ W=HE v R [ S i e
T s i AR i 1 i
(mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
P35L20 2334033 247+10  26.140.5° 1.1040.17 8.96+0.72°  1.48+0.04"  2.56+0.20°  3.82:+0.46°
P35L25 3.00£0.58  327+7"  23.1405 070006 7.34+0.81" 1.14+0.05"  1.98+0.22"°  3.27+0.50"
P35L30 3.00+0.00 311221 303255 1774033 124+1.0°  1.47+033°  3.00:0.18° 5.86+0.75"
P40L20 2.5040.50 289+14%  21.541.3™ 170+0.10 7.87+0.38° 1.18+0.11° 2.06+0.11°  3.17+0.16™
P40L25 2.67+0.33 283+6% 22.6+1.7° 1502030 8.19+0.66° 0.93+0.13"  2.04+0.14™ 3.50+0.32"
P40L30 3.00+0.58 241411 19.5+1.1™  2.00£025 6.89+0.20°  0.76+0.08"  1.7240.07" 2.87+0.13"™
P451.20 1.50+0.50 182431 16.442.9° (0804010 4.35+0.58" 0.70£0.20"  1.41+£0.37" 2.35+0.50"
P45L25 2.00£0.00 321+14"  23.6+1.6° 125+015 8.35+0.38° 0.93+0.10°  1.88+£0.21™  3.24+0.39™
P45L30 1.0040.00  214£15"  11.240.4"  11340.17 3.77£0.01" 0.63+0.13  1.29+0.29° 2.05+0.43"
1AkHE A B 7K ¥ Dietary protein level (%)
P35 2.78+0.22°  288+16°  26.5:1.5° 1.19£0.19" 9.20+0.84° 1.39+0.12°  2.45+0.18° 4.13+0.47°
P40 2.75+0.25° 27111 21.2+08"  1.73£0.14° 7.65£0.30° 0.95+0.08"  1.94+0.08" 3.18+0.14"
P45 1.5040.22"  239428"  17.042.4" 1.07+£0.10" 5.49+0.93" 0.750.09"  1.53+0.17" 2.55+0.28"
1R} R 5 7K T Dietary lipid level (%)
L20 2145026  240£19" 213417  125:0.15 7405075  1.1240.13  2.0120.21 3.1240.29
L25 2634026  310£10" 230408  1.14:0.17 7.91£039" 098:0.06  1.97:0.10 3.3420.21
L30 2504038  25520% 202430  1.63:0.18 7.56£136° 095:0.17  1.88+0.27 3.31+0.61
MK 2 T7 2% 5 B Two-way ANOVA
g{jﬂﬁgﬁgﬁﬁvd 0.002 0.005 0.000 0.023 0.000 0.000 0.000 0.002
Iﬁiﬁf’;ﬁ%ﬁivel 0.128 0.001 0.056 0.108 0.014 0.783 0.377 0.108
3% H Interaction 0.085 0.008 0.002 0.131 0.000 0.023 0.045 0.027
=5 ANERRMBERKES = SRS H BN
Tab. 5 Effects of dietary protein and lipid levels on digestive enzymes activities of triploid rainbow trout
s34 i’?%%‘Amﬂf‘se (U/mg prot) il Lipase (Ulg prot) & F1fi§Protease (U/mg prof)
Group A IRE: W E R W E pl 17 W
Stomach Pyloric caeca Intestine Stomach Pyloric caeca Intestine Stomach Pyloric cacca Intestine
P35L20 0.18£0.01" 0.23£0.01° 0.14+0.01°  1.09+0.03" 1.38+0.20™ 0.62+0.09" 3.45+0.12% 4.45+0.54 0.32+0.01°
P35L25 0.18£0.01° 0.26+0.01° 0.16£0.01” 0.83+0.07" 0.81£0.06" 0.76+0.04" 3.22+0.10° 4844017 1.55+0.10"
P35L30 0.19£0.02°  0.2140.01° 0.20£0.02° 1.19+0.09” 0.81£0.07" 1.11£0.10" 3.98+0.11° 4.024007 1.56+0.45"
P40L20 0.18+0.00° 0.17£0.00° 0.17£0.01° 1.04£0.09" 0.72+0.07° 0.68+0.07" 2.64+0.00° 2.71+0.12 2.17+0.11°
P40L25 0.16£0.01° 0.17+0.01* 0.15£0.00” 1.15+0.04" 0.77£0.03" 0.73+0.09" 3.77+0.08° 2.66+017 0.27+0.01°
P40L30 0.36+0.02 0.45£0.02° 0.44£0.03" 2.66£0.22" 3.3620.17° 2.69+0.14° 10.840.2° 1314034 2.1320.32°
P45L.20 0.31£0.01° 0.38+0.02 0.31+0.05° 1.79+0.03° 2.93+0.32% 2.43+0.40" 8.25+0.06' 13.8+3.8 0.11+0.01"
P4SL25 0.37+£0.04° 0.40+0.02° 0.20+0.02° 1.53+0.15™ 2.73+0.21° 2.50+0.30" 8.74+0.19" 18.8+32  0.38+0.12"
P4SL30 0.31£0.03° 0.33£0.04° 0.20+0.01° 1.85+0.17° 1.95+0.34° 2.45+0.31" 5.95£0.33° 133433  0.32+0.01°
1Ak} H 57K P Dietary protein level (%)
P35 0.1940.01" 0.23+0.01" 0.16£0.01" 1.03+0.06" 0.97+0.10" 0.85+0.08" 3.55+0.15" 4.44+0.21" 1.14+0.29"
P40 0.2240.03" 0.25+0.04" 0.24+0.04° 1.66+0.25" 1.69+0.40" 1.43+0.31" 5.72+1.61"" 2.22+031" 1.52+0.40"
P45 0.33£0.02° 0.37+0.02° 0.23£0.02° 1.72+0.08" 2.54£0.20° 2.46+0.17° 7.65+0.55" 15.3+1.9® 0.27+0.06"
IR I 7K “F-Dietary lipid level (%)
L20 0.2240.02°  0.25+0.03% 0.20£0.03%" 1.33+0.12° 1.70£0.33% 1.19+0.29% 4.78+1.11° 6981239 0.86+0.41"
125 0.23£0.03% 0.28+0.03% 0.17£0.01° 1.17¢0.11° 1.50£0.30° 1.27+028° 524x1.11¥ g78+331 0.73£0.26"
130 0.28+0.03" 0.32£0.03° 0.27£0.04" 1.90£0.20° 2.04+0.33" 2.08+024" 6.89+1.28" 214245 1.34+037"
MK Z&T7 22 5 B Two-way ANOVA
gjﬂﬁﬁ?ﬁivel 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
giﬁ;‘jﬁ?ﬁfﬁvd 0.002 0.001 0.000 0.000 0.002 0.000 0.000 0.319 0.010
%% H Interaction 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.659 0.000
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LR 5 RN R T KPR 5 A B 1 9 P AR A
BERIE TAEH(P<0.05). 41REHE A FUKE<40%
i, JF A GDH P BE R 5 7K SF T 23 R
B J5 T B T AR B RUKCSE N 45% 0T
GDHF 7% 4 b6 17 R AR 5 K7 2308 2% BT
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FFAEHL. LPLANZBE e
2.6 IMEAEES
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Tab. 6 Effects of dietary protein and lipid levels on hepatic metabolism enzymes of triploid rainbow trout

A FRIC I Amino acid metabolism enzyme fig i AR T EE Lipid metabolism enzyme
15 Group BRI A BN AN AR Ji B JiE B A BE I SN
GDH (U/mg prot) ALT (U/gprot) AST (U/gprot) HL (U/mgprot) LPL (U/mgprot) TL (U/mg prot)
P35L.20 36.5+0.6° 8.1340.75" 16.1£0.4™ 0.69+0.04° 0.66+0.02" 1.34+0.05%
P35L25 23.1£0.3° 8.86+1.21" 19.4+1.7° 0.63+0.02" 0.56+0.01% 1.1840.03%
P35L30 26.3+0.4" 7.63+0.05" 18.9+0.6™ 0.610.03 0.48+0.03" 1.09+0.03°
P40L20 16.3+0.2° 9.69+0.42" 23.6+1.2° 0.8120.05° 0.8320.06" 1.64+0.09°
P40L25 13.120.3" 8.62+0.76" 18.0+0.6" 0.58+0.02" 0.72+0.04% 1.3040.05%
P40L30 18.4+0.2° 6.6240.43° 14.5+1.6" 0.610.04° 0.87+0.06" 1.47+0.09%
P451.20 11.120.4° 8.84+0.39" 15.6£2.7" 0.90+0.04° 0.87+0.06" 1.78+0.10"
P45L25 18.9+0.1° 6.76+0.25" 16.5+1.4™ 0.66+0.05" 0.59+0.03" 1.2540.03%
P451.30 22.740.3° 7.9941.03" 12.7+1.3" 0.48+0.03" 0.42+0.05" 0.90+0.05"
1Akl A B 7K Dietary protein level (%)
P35 28.6+2.0° 8.21+0.46 18.1£0.7° 0.64+0.02 0.56=0.03" 1.20+0.04"
P40 15.9+0.8" 8.31+0.48 18.7+1.3" 0.67+0.04 0.8120.03" 1.47+0.06"
P45 17.6x1.7% 7.86+0.43 14.9+1.1* 0.68+0.06 0.63+0.06" 1.3120.11*"
AL 7 7K P Dietary lipid level (%)
120 21.3+3.9" 8.88+0.34" 18.4+1.4 0.800.04" 0.79+0.04" 1.59+0.07"
125 18.4+1.5" 8.08+0.52™" 18.0+0.8 0.62+0.02* 0.62+0.03" 1.25+0.02"
L30 22.5+¢1.2° 7.4140.38" 15.4+1.0 0.57+0.03" 0.59+0.07" 1.15+0.08%
MUK 255 7 43 B Two-way ANOVA
Ejﬁfﬁ fﬁgﬁivel 0.000 0.563 0.027 0.585 0.000 0.001
gfif%;ﬁivd 0.000 0.045 0.055 0.000 0.000 0.000
%% H Interaction 0.000 0.040 0.011 0.008 0.002 0.000
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Tab. 7 Effects of dietary protein and lipid levels on antioxidative capacity of triploid rainbow trout

BYEMAAT-AOC P MDA B HFRIEPC
ekl %4 JiE JHE i fiE  HPELiver M3 Jid  HFAELiver
Group Plasma Intestine Liver Plasma Intestine (nmol/g Plasma Intestine  (nmol/g

(mmol/L) (mmol/g prot) (mmol/g prot) (nmol/L) (nmol/gprot)  prot)

(nmol/L) (nmol/g prot)  prot)

1.7120.03" 0.3240.04™  0.33£0.03"  7.48+0.12™* 9.93+£0.61™ 1.19+0.07° 2.70+0.15° 33.9+0.3° 15.3+0.5™

P35L20
P35L25 2.05+0.10° 0.43+0.05°  0.4940.03° 7.18+0.28" 13.6£1.2" 0.9440.09° 2.1540.01° 26.3+0.8° 13.8+1.3™
P35L30 1.3040.11% 0.30£0.03°  0.63+0.04' 9.752026° 7.56+0.62" 0.59+0.02" 1.46+0.02" 31.0£0.7" 11.2+0.4"
P40L20 1.5140.12° 0.26+0.05°  0.23£0.02°  8.99+1.09° 8.98+0.90™ 0.76+0.05° 2.18+0.02° 17.840.2" 13.542.0™
P40L25 1.26£0.15% 0.39+0.05°  0.38£0.04°  8.07+0.65" 9.23£1.07™ 0.89+0.13" 2.04+0.29™ 23.8£0.6° 12.8+0.3"
P40L30 1.0540.03 0.28+0.03™  0.38£0.06° 6.41+0.26" 13.0£3.0" 0.85+0.14" 1.74+0.01" 17.0£1.5" 14.4+0.2"
P451.20 0.76+0.03° 0.15+0.02° 0.3240.03" 5.7240.26"° 14.542.6™ 0.97+0.06° 1.94+0.19° 15.6+0.5" 13.540.1"
P45125 0.46+0.02° 0.16£0.01°  0.30+0.03" 6.42+0.39™ 15.5+2.5° 1.02+0.11" 1.87+0.09 13.9+0.8" 16.4+0.4°
P45L30 0.94+0.09™ 0.3440.02™¢ 0.34+0.05" 7.04+0.20™° 35.243.4° 0.95+0.09™ 1.64+0.04" 15.940.9" 15.7+0.0"
kL H B 7K ¥ Dietary protein level (%)
P35 1.69£0.10° 0.35+0.03°  0.49+0.04°  8.14£0.37° 10.4£0.9" 0.91+0.08" 2.10£0.23° 30.4+14° 1344038
P40 1.28+0.08° 0.3120.03"® 0.3320.03"  7.83x0.51° 10.2+1.0" 0.83+0.06" 1.99+0.11"® 19.5:1.4° 13606
P45 0.72£0.07" 0.23£0.03"  0.32+0.02"  6.45:023" 22.4+3.4° 0.98+0.05" 1.82+0.08" 15.140.5" 152406
T} i 7K - Dietary lipid level (%)
L20 1.33+0.13"  0.2540.03°  0.29+0.02% 7554055 10.8+1.0° 0.97+0.06" 2.27+0.15° 225437  14.120.7
L25 1.25£0.20" 0.34+0.04°  0.40+0.03" 7224032 12.8+1.2° 0.95£0.06" 2.02+0.09° 213424 14.4+0.8
L30 1.10£0.06° 0.31+0.02°  0.45+0.05° 7731045 19.124.1° 0.80+0.07° 1.61£0.05° 213+3.1 13.840.9

MUK 255 7 43 B Two-way ANOVA

ﬁfﬂﬁfﬁgﬁivd 0.000 0.002 0.000 0.001 0.000 0.039 0.070 0.000 0.054

Ei’f%ﬁivd 0.025 0.038 0.000 0.398 0.000 0.004 0.001 0.170 0.710

%% H Interaction 0.000 0.006 0.017 0.001 0.000 0.005 0.045 0.000 0.023
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Tab. 8 Effects of dietary protein and lipid levels on fillet biometrical parameters and color of triploid rainbow trout
2 5 JILPYE FFEARFillet biometrical parameter JLPA Al 8 Fillet color
Group HIARFY (%) B KIEHRFL HLAEEFT (mm) FEMEL* Offa* Efip* OEHEC,,* BMHMAH,°
P35L20 62.4+0.8 0.765+0.004 25.740.8 46.3+1.0° 16.3+£0.3° 22.9+03° 282+0.4°  54.6+0.6°
P35L25 65.240.3 0.759+0.004 26.8+0.8 46.0£0.9% 143+04" 21.0+02" 254+04° 552+0.7°
P35L30 65.2+0.5 0.749+0.004 25.6£0.9 44.2+1.1°° 14.0403° 18.0+0.4° 22.7+0.5° 52.740.5°
P40L20 63.4+2.5 0.748+0.004 26.7+0.9 41.6+1.0™ 13.120.2° 16.9+0.3" 21.540.3°  51.640.6"
P40L25 64.9+0.6 0.757+0.004 25.740.9 46.2+1.1° 12.8402" 19.3+04° 232+04"  56.120.6°
P40L30 64.2+0.4 0.752+0.006 25.6+1.0 432+1.1% 142402° 18.4+0.4™ 23.140.5° 522405
P451.20 62.9+0.8 0.747+0.004 23.841.0 42.4+0.8™ 170203 21.4+03° 27.4+04° 51305
P45L1.25 62.410.4 0.736+0.005 24.9+1.0 40.5+0.9" 17.040.3 19.5+0.5° 25.8+40.7°  48.2+0.7°
P451.30 62.9+0.4 0.732+0.004 25.0£1.0 40240.7° 173202 19.4404° 25.9£0.5°  48.4+0.5"
1A B} 2R 57K P Dietary protein level (%)
P35 64.3£0.4 0.757+0.002" 26.0+0.5" 45540.6° 14.9+0.2° 20.6+0.3° 254+03°  54.2+0.4°
P40 64.2+0.8 0.752+0.003" 26.0+0.5" 437+0.6° 13.4+0.1% 182+02" 22.6+0.3"  53.3+0.4°
P45 62.740.3 0.738+0.002" 24.6+0.6" 41.1£0.5" 17.1202° 20.1+0.3% 26.4+03°  49.3+04"
ARG I 7K P Dietary lipid level (%)
L20 62.940.9 0.753+0.002 25.4+0.6 435406 15.5+02° 203403 25.6+04°  52.5+0.4"
L25 64.240.3 0.750+0.003 25.8+0.5 442406 14.7+03% 19.9402" 24.8+03 533+0.5"
L30 64.1£0.3 0.745+0.003 25.4+0.6 425406 15.1202" 18.6+02" 24.0£03°  51.1x04"
MUK 25 T5 2 43 B Two-way ANOVA
@ji%fﬁgﬁivd 0.325 0.000 0.035 0.000 0.000 0.000 0.000 0.000
@jﬁé%ﬁivd 0.188 0.079 0.715 0.194 0.001 0.000 0.000 0.000
3% H Interaction 0.906 0.571 0.353 0.006 0.000 0.000 0.000 0.000
#9 EAREARMISFK TR = (ST S5 P A B A8
Tab. 9 Effects of dietary protein and lipid levels on fillet texture of triploid rainbow trout
20 51 i il B FhiE S ML Mg WM
Group Fracturability (N) Hardness (N)  Adhesiveness (mJ)  Springiness (mm) Chewiness (mJ)  Cohesiveness
P35L20 6.26+0.18 7.65+0.11° 2.29+0.19" 12.6£0.4 23.8+0.7° 0.255+0.005°
P35L25 6.27+0.13 7.35+0.15" 2.69+0.18" 13.3+0.4 24.3+0.6° 0.250£0.003%
P35L30 5.6620.17 7.58+0.18" 2.61+0.18" 12.4+0.5 21.7+0.7° 0.238+0.005
P40L20 6.08+0.14 7.3540.14° 3.04+0.18" 13.6+0.5 23.3+0.8% 0.24620.004%
P40L25 5.63+0.12 6.68+0.09" 2.22+0.14" 12.2+0.5 18.5+0.6° 0.229+0.003°
P40L30 5./73+0.14 7.19+0.14° 3.5140.14° 11.6£0.6 17.3+0.8™ 0.215+0.004°
P45L.20 6.2240.25 7.4320.12° 5.25+0.19° 8.18+0.57 12.240.6" 0.2000.003"
P45L25 6.06+0.20 8.23+0.23° 6.17+0.19° 9.11+0.58 13.6+0.5" 0.199+0.003"
P45L30 6.38+0.26 8.25+0.19° 6.91+0.22" 8.99+0.52 15.640.6" 0.2090.004"
1Ak} 5 H 5 7K P Dietary protein level (%)
P35 6.0620.10™ 7.5240.09° 2.53+0.11% 12.840.3" 23.320.4° 0.248+0.003°
P40 5.81+0.08" 7.07+0.08" 2.94+0.11° 12.4+0.3" 19.340.5" 0.230+0.003"
P45 6.200.13° 7.97+0.11° 6.1120.14° 8.77+0.32% 13.8+0.4" 0.203+0.002"
T} i i 7K P Dietary lipid level (%)
L20 6.1820.11 7.47+0.07 3.50+0.18" 11.5£0.4 19.4+0.8 0.2340.004"
L25 5.98+0.10 7.4240.12 3.69+0.22™" 11.5£0.4 18.3£0.6 0.226+0.003""
L30 5.87+0.11 7.66+0.11 4.28+0.23" 11.040.4 18.120.5 0.2210.003
MK 2 T7 22 5 B Two-way ANOVA
gjﬂﬁﬁ’igﬁivel 0.021 0.000 0.000 0.000 0.000 0.000
gjﬂiﬁ?ﬁivd 0.174 0.118 0.000 0.694 0.130 0.001
%% H Interaction 0.080 0.000 0.000 0.538 0.000 0.000
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Tab. 10  Effects of dietary protein and lipid levels on fillet odor active compounds of triploid rainbow trout
, . MR T 253 W
kAR #51| Group Two-way assay
odor Compounds - 5351 00" p3s1 25 P3SL30  P40L20 P40L25 P4OL30 P4SL20 P4SL25 P45L30 P L PxL
1-PEe 31.9+6.4 26.742.7 34.1£3.9 45.8+5.2 52.6£7.4 46.4+£5.4 42.5+3.4 36.0£5.3 46.8+£2.7 0.000 0.690 0.545
1-Heptanol
1-27075-3- 1% 122420  116=£11 114+14 149+20 171+£36 178424 175+16 14624 176+12 0.006 0.837 0.819
1-Octen-3-ol
2, 3-J% 80.3+18.5 109+12 85.9+11.7 54.6+8.6 93.2+12.880.2+11.0 49.0+5.1 72.748.3 66.7+4.3 0.034 0.005 0.858
2, 3-Pentanedione
2, 3-3F . 84.9+17.5 10013 74.848.7 55.1£4.9 11018 70.9+6.4 51.1+4.1 100£11 79.3£6.4 0.665 0.000 0.274
2, 3-Octanedione
3, 5-3F —Jf-2-BH 116+25" 227+42° 188+40% 114+19° 108+19° 137+14° 159+13" 148+21° 128+9° 0.014 0.303 0.042
3, 5-Octadien-2-one
C\i¥Hexanal 539494  504+51 433449  506+66 612+110 550+72 536+53  423+57 449427 0.282 0.667 0.596
(E)-2-C. )51 16.3£3.4 20.0£2.4 19.3+2.2 18.7£1.8 21.5+2.0 25.8+3.7 21.2+1.3 14.1£1.8 19.2+1.4 0.087 0.254 0.115
(E)-2-Hexenal
il Heptanal 75.4+13.2 88.0£10.1 70.7£8.6 81.8+8.2 10015 86.9+9.0 72.4+6.5 68.9+6.9 75.1+2.9 0.218 0.663 0.952
(2)-2-F)aE 54.6+12.3 51.044.8 81.6+£16.6 65.9+5.7 55.9+7.5 64.7+8.1 59.5+4.5 50.3+7.2 64.844.1 0.926 0.095 0.556
(Z)-2-Heptadienal
% Octanal 81.7+£153 112+12 111+£13 1119 118+14 113+11 1019 10111 109+4  0.347 0.194 0.792
(E.E)-2,4-PF JfillE  15.8+4.4 254+48 19.3+22 14.7+1.7 24.0+2.9 24.0+3.4 18.0£1.0 155+2.3 16.9+1.7 0.2180.0410.136
(E,E)-2,4-Heptadienal
(E)-2-3¢ s 18.3+4.5 23.6£3.1 20.1+2.7 17.2+1.7 20.6+2.3 21.64#2.5 193+1.8 15.8+2.1 18.7+1.5 0.689 0.721 0.756
(E)-2-Octenal
T:/%Nonanal 115£23 180+21 138+26 131£16  151£21 126+19 132+21 143+14  162+10 0.665 0.209 0.617
(E,Z)-2,6-T % 16.4+4.1 24.3+3.8 19.9+2.6 15.2+1.3 15.5+1.9 18.3+2.5 18.0£2.1 14.7£2.1 19.9+2.0 0.282 0.460 0.252
(E,Z)-2,6-Nonadienal
(E)-2-L)ams 11.3£2.7 15.9+£2.1 8.60£1.07 7.55+0.71 9.72+1.399.51+1.11 9.62+1.77 9.02+0.95 11.5+1.2 0.120 0.235 0.072
(E)-2-Nonenal
Z& ¥ Decanal 13.843.2 23.3+2.4 21.0+4.7 17.0£1.8 16.7£1.8 13.6£1.6 14.3+1.9 15.0+£1.5 19.4+1.1 0.277 0.241 0.144
+— 8.43+1.49°23.842.920.4+4.1% 19.042.1%" 17.5£1.9% 15.442.2° 16.3+2.3" 19.0+1.1° 26.2+2.0° 0.097 0.014 0.001
Undecanal
2- £ IR 13.242.4 17.3+2.5 18.3+3.4 12.7+1.3 15.1+£1.9 15.8+2.0 12.8+1.0 13.1+1.4 13.0+0.8 0.1290.093 0.772
2-Ethy-furan
2- R IR I 6.65+1.36 10.1£1.4 7.69+1.06 7.45+0.77 7.09+£1.07 7.24+0.65 7.19+0.88 6.35+1.00 6.85+0.48 0.362 0.511 0.331
2-Pentyl-furan
Rt Total 14204256 1694173 1467182 1443+146 1720+288 1624+193 1514+123 1395176 1508+74 0.837 0.484 0.918
3B 232450 375465 344+55 241426 23531 286£32 288420 26532 26112 0.1270.3210.156
> n-3 derived
Zn—6|3%ﬁ$#% 772+132  752+79  648+81 768+95 929+183 854+105 820+75 669+91  737+43 0.281 0.848 0.696
>n-6 derived
S n-9FEfE =4 318+59  430+41  373+£51 387437  438+£55 386+41 362+40 364+£38 413+18 0.7150.320 0.833

> n-9 derived
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DIETARY PROTEIN AND LIPID LEVELS ON GROWTH, PHYSIOLOGICAL
METABOLISM AND ORGANOLEPTIC QUALITY OF
TRIPLOID RAINBOW TROUT

CHEN Li-Xia"?, CAO Song-Jingl’z, MENG Yu-Qiongl’z, SUN Guo-Liangl’ LI Chang-Zhorlgl’2 and MA Rui"’

(1. Key Laboratory of Plateau Cold-Water Fish Culture and Eco-Environmental Conservation (Co-construction by Ministry and
Province), Ministry of Agriculture and Rural Affairs, Qinghai University, Xining 810016, China; 2. College of Ecological
Environmental Engineering, Qinghai University, Xining 810016, China; 3. State Key Laboratory of
Plateau Ecology and Agriculture, Qinghai University, Xining 810016, China)

Abstract: The study was conducted to estimate the effects of dietary protein and lipid levels on the growth perfor-
mance, physiological metabolism, and organoleptic quality of triploid rainbow trout weighting 1.5 kg. Nine diets were
formulated with three levels of dietary protein (P) (35%, 40%, and 45%) and three levels of lipid (L) (20%, 25%, and
30%) using a 3x3 factorial design. In freshwater cages, 13500 adult female triploid rainbow trout (1.5 kg) were cultured
for 8 weeks. Triplicate cages (500 fish per cage) were used as repetitions of each experimental diet. Results showed that
the P40L25 and P40L30 groups exhibited the highest weight gain rate, and P40L30 groups showed the lowest feed
conversion ratio. High protein diet (45%) reduced lipid deposition in the viscera and promoted liver health, evidenced
by lower viscerosomatic and hepatosomatic indices, decreased hepatic lipid content, and favorable plasma lipid profiles,
along with higher hepatic lipoprotein lipase and total lipase activities. Additionally, a high lipid diet (30%) could
increase fillet lipid content but not hepatic lipid content and enhanced liver antioxidative capacity. However, the group
fed a diet with 45% protein and 30% lipid exhibited oxidative damage in the intestine, resulting in reduced digestion
efficiency and subsequent decreases in growth and feed utilization. In addition, this group had the highest fillet redness
value. Dietary lipid level did not affect fillet texture and odor, while high protein diet (45%) compromised fillet texture,
characterized by higher fracturability and lower springiness. In total, for triploid rainbow trout weighting from 1.5—2.5 kg,
the recommended P and L level based on growth performance was 40% and =25%, P and L based on feed utilization
was 40% and =30%, P and L based on organoleptic quality was 40% and =25%, respectively. These results provide a
basis for the establishment of a nutritional database and the development of an efficient and environmentally diet for
triploid rainbow trout.

Key words: Growth; Physiology; Quality; Nutrition; Triploid rainbow trout
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