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1 HESHE

11 XEA&

4 g #: (Brachymystax lenok)4) fii 3k H T+
IR BRI G B R I VLA P B 5 BT P 2R 73 G 3
MR AR E (11.85£0.32) g, A (11.58+51) cm.,

=1

1.2 RERAMERIEIEIT

DLfRy R R O EEE AR, A kE
BERS (1 : DB UE, BoHIAL 4 A A FKF
(40%. 45%. 50%F1 55%)F1 2 APEMTKF-(8%F1
16%)11% 8 il talkl, % 8 1 B RAR I % [k
St 8 4l kLo i 45 A 40P/8L . 40P/16L ,45P/8L
45P/16L . 50P/8L. 55P/16L. 55P/S8L. 55P/16L (P
FOREARL, LRGN RS TR I
1 KRR EE, 1 60 ATFE, R ELBIR AT
FEYATE ST V) B S AR 1.5~2 mm ., K 2~3
mm YR, 45 CHEF IR B T-20°CokFE & .
ASEERALSr 3 AFAT, B TATAL 30 R,

R ARNESREARS B

Tab.1l Formulation and proximate composition of the experimental diets

%, TE# dry matter

2151 group

JE A} ingredient

40P/SL  40P/16L  45P/8L  45P/16L  50P/8L  50P/16L  55P/SL  55P/16L
44} fish meal 18 18 30 30 40 40 52 52
M1 soybean meal 10 10 9 9 8 8 7 7
fi% 1 casein 12 12 11 11 10 10 9 9
T KM corn meal 10 13 10 12 10 13 10 11
NG 2 B beer yeast 5 5 5 5 5 5 5 5
/NZEF wheat meal 31.73 20.73 23.65 13.65 17.47 6.47 9.30 0.30
43 fish oil 5.5 13.5 4.9 12.9 4.4 12.4 3.9 11.9
K= W& soy phospholipid 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
B IR R Y mineral premix” 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
FAALNHGH choline 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
A R TIR KL 2 vitamin premix 2 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
CMC 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Ca(H,PO,), 3.97 3.97 2.65 2.65 1.33 1.33 0.00 0.00

B IR SY& & proximate composition
F#J5 dry matter 98.3 97.1 96.9 96.7 971 97.2 96.7 97.8
HLEE A crude protein 39.6 40.6 44.5 43 48.6 49.2 54.3 53.7
HLE WG crude lipid 8.8 17.1 9.7 17.5 9.8 17.8 10.1 18.5
HLJK Sy ash 10.9 9.9 10.7 9.7 10.2 10.2 10.8 11
Al T L fE(kJ-kg™") available energy 16.52 18.34 16.34 18.14 16.18 17.99 16.02 17.81
FEAE L P/E ratio (g protein-MJ™) 24.09 22.40 27.11 23.68 29.36 26.97 33.02 29.25

¥: 40P, 45P. 50P. 55P 43Jil3RR 40%. 45%. 50%F1 55% 4 DK, 8 L. 16 L 43l R 8%H1 16% 2 Mg K . 1) B ¥
TR AR &5 W) B (2/kg 18D KoSO,, 446; MgSO,-7H,0, 1041; CoCly 6H,0, 8.4; FeSO,-6H,0, 298.5; ZnSO,-7H,0, 132.1; CuSO,-5H,0,
11.8; MnSO,-H,0, 40; K1, 1.45, Na,SeOs, 0.658. 2) 4L ZH HiRBHMI & (IU 3¢ mg/kg T %}): VA, 2575 1U; VD, 2520 1U; VE, 51 mg; VK, 84
mg; VB, 10.7 mg; VB,, 21 mg; VBg, 10.6 mg; VB),, 0.02 mg; VBs, 154.5 mg; D-Ca {Z R, 40.8 mg; JILEL, 420 mg; VH, 1.03 mg; "z, 5.5

mg; VC, 108 mg.

Note: 40P, 45P, S0P and 55P represent protein levels at 40%, 45%, 50% and 55%, respectively; 8 L and 16 L represent lipid levels at 8% and
16%, respectively. 1) The premix supplies the following minerals (g/kg of diet): K,SO,4, 446; MgSO4 7H,0, 1041; CoCl,-6H,0, 8.4;
FeS0O,4-6H,0, 298.5; ZnSO4-7H,0, 132.1; CuSO,4-5H,0, 11.8; MnSO4 H,0, 40; KI, 1.45, Na,SeO;, 0.658. 2) The premix supplies the fol-
lowing vitamins (IU or mg/kg of diet): VA, 2575 IU; VD, 2520 IU; VE, 51 mg; VK, 84 mg; VB, 10.7 mg; VB,, 21 mg; VBg, 10.6 mg; VB2,
0.02 mg; VBs, 154.5 mg; D-Ca pantothenate, 40.8 mg; inositol, 420 mg; VH, 1.03 mg; folic acid, 5.5 mg; VC, 108 mg.
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1.3 REABESEFEE

TR I AE K S Rl B 5 e TR T K P 0 5
JIT B4R A 4 TR KO AR TR iR AT, UK IR R (16£0.2)°C,
JRZEE . RAETHFIEIK, Hf4E 8.0 mg/L LU
|, pH 7.0~7.3 K IGEAAFR I ELTOAR K T 14(50 emx
50 cmx50 cm), 7KIEH 40 em, /KP4 2.5~3.0 L/min,
B R E IR 2 Y(8:00 F1 16:00), 45 Uk % 4542
30 min, TOAIEENE, JCSRAAE R, SRR 10 JH .
1.4 BHEEMXWFE

RS EG A BEMLEER 45 B A (3 A FAT4] x 15
)R S BEA(S mL/L)RRIE, W&k R, Jf
TR, Hh A PATA &I 5 Bk -
g, B AFPRRE, LUTE IR R, %17
AT 10 BAaBCEERILA, 2252, B 2~3 cm
W&, AT AZLRANLERE, FREGE =7 105 CHE
FREE, AAE-20CokAEH, FTIEZIER .

TIG P BRI R SR B
RE, HET, BEE, ZJE KR, A 10 mL
WA 6.0 mol/L 8K, FEATEFH, 110°CIKFA% 22 h,
ZIGEHE FAFEYE, PRI ERZ 50 mL,
WZH 1 mL R 4~6 h, FHIIA 1 mL ¥#REEH 0.02 mol/L
IR, EA, mEEL, BORER, g, Bl
Bro EHLEE SR HITACHI L-8800 (H AS) 2 KLk
H 3h 43 B S0 52 SRR . A A I AR A2 6 1K,
FAHR G 22 KT 2%, DA i H ARG vk £k
1.5 HRKMFAEIEIRIEN

AR BB TS bR KM 1S B % (weight gain, WG)
FRERE HE K K (specific growth rate, SGR)FEFRIT-AT;
TEARFE b K 4 A4 L 22 (hepatosomatic index, HST)
FAAEH B (condition factor, CE)¥8FRIEA . TTHE A
R

WG (%)=100%(W,—Wp)/W;

SGR (%/d)=100x[1n(W,)—In(Wo)]/T;

HSI (%)=100xWh/W;;

CF (%)=100xW,/L>,
A, Wo i R AR AR E (g), Wi iR fi {4 B
(2); Wi MIREANTH (2); W, AT AR NI H (2); L
Mg R AR AR A K (cm), T A1AFEKE(d).
1.6 HELE

TR ARG ) 7 46 B s 284 Excel 2010 22715,

K H SPSS17.0 XA % 77 2% (Two-Way ANOVA)
St AT IR A T, IR 2 E i fe
(Duncan) 3BT 41 [0] 19 25 5 W& Pk, B EKFE N
P<0.05, 744 R - B E AR E2E (X £SD)RIR .

2 #RE5HH

21 ARAEBFMEMRKENESGEHIEERE
AL N A

M2 2 WAL, AR FRIRG 7 7K ST ) 240 i fi
R | R AR R L AR
A I (P<0.05), WEHR | RpE A KR W
FE RN L R Bl 4 2 KT &, SETh R a R
FEAR B 11K - (40%~50%), 15 1R I A2 AR g 7 4EL 1Y
febrm, HFE R & H KT (50%~55%), 1%Ag I
Hm T rlg WA e br. EANE FUKF, dniaE
oy A7 TG R A I, (H7E B s 3 RIS K OF
£ i e &y £ 1) BT TN R o

WA, e 2 nP, X Am e 4 fn A K PR
FOE RS bR 7, Ak vh 2 1 5R i 195 22 1] 6 38
HAERAELE(P>0.05)

22 AEEGMERAENNMA—MEFHS
A

ANTR)VEE R 95 7K SF X LA 2 . T R
IKAYAFAE 38 5 (P<0.05), 111 X WL JK 2 A AF
1583 50 (P>0.05) (5% 3). H, FEHE & HKF
PEE, LR Bl 2 2 5 (P<0.05), T
XoF R B 7 R0 K 3 AN A7 AE B 2552 1R (P>0.05); Bl
E R W A3, ARG & 2t bl 2 8 2
(P<0.05), Xty MLEE FRK & AR
R (P>0.05) o 1 8 R R 7K S 4 & 1
JULPRREL B 1 RO i 1 2k, A ) ) ek 2R 1 AR
T, e A B LR KRR 7 2 AR R A,
55P/8L Fil 55P/16L 4l MWLM & 11 % i i 3 s T
HAth 4541 .

WAk, W 3 AL, b4k b <) £ AR 2 R
&, AR R RIS R 2 A G 28 VR R AR AR
(P>0.05).

23 AEEGMERAKENASGEHENASR
BB LA R R R
TEATEFE T, JLE 17 FhaE R (R 4), H
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Tab.2 Growth performance and condition factors of juvenile Brachymystax lenok fed diets containing
various protein and lipid levels

n=45; X +SD
20 5] L ERLNES LR LKARMEK FERTES R FREARKR JEL it JHA L
group IBW/g FBW/g L/cm SR/% WG/% SGR/( %-d™) CF/% HIS/%
40P/8L 11.9240.03  22.26+0.71"  14.16+0.25° 63.3¢ 86.88+3.84"  0.99+0.06¢ 0.88+0.05¢ 1.38+0.04°
40P/16L  11.85+0.17  37.62+8.34%  15.95+0.55¢ 80.0° 211.83+14.60°  1.61+0.02f 0.92+0.03¢ 1.41+0.11°
45P/8L 11.70£0.13  47.67+3.26°  16.87+0.51° 96.7° 305.40+2.30°  2.01£0.02¢ 1.02+0.02 1.44+0.03°
45P/16L  11.82+0.31  62.39+£3.35°  18.08+0.50" 96.0° 405.69+21.10°  2.28+0.06" 1.03£0.01° 1.45£0.31°
50P/8L 11.79+0.12  65.45+11.76° 18.46+0.71° 97.0° 455.65£8.51°  2.40+0.12° 1.05+0.01° 1.47+0.25
50P/16L  11.58+£0.22  52.49+5.88°  17.33+0.28" 98.0° 351.64+4.62°  2.14£0.03° 1.020.02° 1.46+0.08
55P/SL 11.71£0.15  56.08+43.20°  17.65+0.90" 96.7° 376.82+18.31°  2.19+0.09° 1.03+£0.001*  1.37+0.05°
55P/16L  11.90+0.14  43.29+5.31b"  16.36+0.47° 87.0° 270.97+14.89"  1.84+0.04° 1.01£0.01° 1.32+0.46"
A BiKE/% protein level

40 - 29.94£9.12°  15.05+1.21° 71.0£8.8°  149.36+55.70°  1.30+0.31° 0.90+0.02° 1.39+0.03°

45 - 55.03£15.12°  17.47+0.93° 96.0£0.7*  355.55£57.86°  2.15+0.14° 1.03+0.01° 1.45+0.01°

50 - 58.97+4.59*  17.89+1.37° 97.0+1.0°  403.64+54.36*  2.27+0.13° 1.04+0.01° 1.46+0.01°

55 - 49.685+7.43*  17.01+1.31° 91.0+5.4°  323.89+54.87°  2.02+0.17° 1.0240.01° 1.34+0.03°

5 17 7K 3F-/% lipid level
8 47.86+20.85  16.79+1.45 88.0+22.4° 306.19+198.70  1.89+0.91 1.00+0.12 1.42+0.04
16 48.95+13.53  16.93£0.97 90.0+9.7"  310.03£90.55  1.97+0.35 1.00+0.79 1.41+0.09
Two-Way ANOVA

M protein * * * * * ns ns

A&l lipid ns ns * ns ns ns ns

22 H. interaction ns ns ns ns ns ns ns

E: 40P, 45P, 50P. 55P 4rIER/R 40% . 45%. 50%F 55% 4 1A K T, 8L, 16L 43 IR 8% 16% 2 A Re /K T-. [ 4R
FRA )0 268 22 5 15 (P<0.05). %736 /53 25 57 .35 (P<0.05); “ns” %5 T .35 2 5.

Note: 40P, 45P, 50P and 55P represent protein levels at 40%, 45%, 50% and 55%, respectively; 8L and 16L represent lipid levels at 8% and
16%, respectively. Values with different letter superscripts in the same column mean significant difference (P<0.05). “*” means significant
difference (P<0.05); “ns” means no significant difference.

L T R LTI EER(BEAA): KINER(Phe). 3 itip

SERM(Lew)  BRFRMe), FRMT. MR 51 o e ok 4 8 4 2
fR(Val), #iZ B2 (Lys). iR MR (le); 2 Fl2f b KB RS 200

AEMEEAN): HABHiOAH AR Arg); 8 B L T WG RO R B o
PRFAERNEAN): PR (Al) . RAEM gy gy oo, 0T 60 28 11 RO
(Asp), AFRMA(CI) . WHRAR(Pro). RERAR(TYD. gy sy THELAR, L, 36 1RO
PLIAA(Sen). MESRR(Cys). ARRMRGI0). B o o sl e T o BB , ArR
DA FE R AR B BRI AR I o A SCIRAIIDT b s 7 TR AL B B 7K P 20 Al 35 A
RIBEAE Wean) « ARL EUER Waean), F2 gl £ R Ae, bt — M 0979 it 1k % P
5 2 I TR (Whiaa) 1 B PR A8 (Wiran) 77 7 A5 [F] %fﬂﬁﬁ%ﬁ%tmc%ﬁ A@E@ﬁﬂ%%mm
B B EME IR (P<0.05)(E 4), MELMERTE Al o kK, 76 RERT 2 X W 10 75
KL b EEE S0P/16L A1 55P/SL 5 A4S FIHR A HE A, Mﬁﬁ%ﬂﬁ‘aﬂﬁﬁ—mﬁfﬁjﬂ#
FFFE I 25 22 5 (P<0.05) o Weaa/Wraa FIT Wiaa/WiEaa EE BN, HHrFE B, 168 (Oncorhyn-
TR 2= R IE B ILER 4. chus mykiss)!"*/FIRg 75 fifi(Silurus meridionalis)!'®!
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Tab.3 Proximate composition of musclein juvenile
Brachymystax lenok fed diets containing different
protein and lipid levels
n=15; X +SD; % 2T wet weight

pisLiE| Kay KA HLIR V5 HLK 53
group (P/L) moisture  crude protein crude lipid ash
40P/8L  77.48+0.37° 16.36+0.14° 3.26£0.29¢ 2.06:+0.081
40P/16L  74.94+0.61° 17.23+0.11" 5.22+0.10° 1.88+0.026
45P/8L  75.95+0.342° 17.29+0.78" 3.91+0.036" 2.06+0.19
45P/16L  73.92£0.30% 17.46£0.19° 5.67+0.066" 2.07+0.22
50P/8L  74.89+0.66° 17.87+0.025" 4.28+0.15° 1.87:+0.081
50P/16L  74.79+0.49° 17.59+0.030° 4.94+0.044° 2.17+0.23
55P/8L  74.95£0.26° 18.09+0.079° 4.27+0.026° 1.93+0.23
55P/16L  74.60+0.51° 17.99+0.18° 4.76+0.17¢ 2.01+0.29

EH K protein level/%

40 76.21+1.46" 16.79+0.49° 4.24+1.08  1.98+0.11
45 74.94+1.15° 17.38+0.16" 4.79+0.97  2.07%0.18
50 74.84+0.52° 17.73+0.16° 4.61+0.37  2.02+0.22
55 74.78+0.41° 18.04£0.13* 4.52+0.29  1.97+0.24

JENiZKF lipid level/%
8 75.82+1.16 17.40£0.70 3.92+0.44° 1.98+0.16
16 74.56+0.58 17.57+0.31 5.15+0.37" 2.03£0.21
Two-Way ANOVA

FE protein * *k ns ns
B lipid ns *k ns ns

ZH

: . ns ns ns ns

interaction

{E: 40P, 45P, 50P, 55P 73 J3R7R 40%. 45%. 50%F1 55% 4 1
HHBUKF, 8 Ly 16 L 43330 8%A1 16% 2 AN K- [F51)
B b bR ) 5 B 227 25 5 8 (P<0.05). % #8255 %
(P<0.05); “**” /R 22 5+ 3 (P<0.01); “ns” F/RCEH %5
Note: 40P, 45P, 50P and 55P represent protein levels at 40%, 45%,
50% and 55%, respectively; 8 L and 16 L represent lipid levels at
8% and 16% , respectively. Values with different letter superscripts
in the same column mean significant difference (P<0.05). “*”
means significant difference (P<0.05); “**” P<0.01; “ns” means no
significant difference.

5 P £ AR AR G B RE AR R o, DR
WA AT AR A 20% A1 15%, MIMTA R4 T
EEBINE ., RAR IR ES R ] 0, 1R K
- S R T A i e 0y £ 1 3 T R RRR E AR KR,
BEA 2 BRI 40% 35 I E) 50% . X P K
bRl BT Fka S, RIS R, AR SR
SF-fif(Sebastes schlegeli)*” . [ 3k fijj(Megal obrama
amblycephala)' F14: Wy fifi (Lates calcarifer)i**r
A A 52 A K SR A R R R K
[t &AW, {3 Grisdle-Helland ZE2HA N, A

48 L] B 5 DRk R 2R KPR AR A E, T ELAB Y
5T W, 49% 1Y B 11 /KT B 48 2 16 1 A fa 2
AR, R EARREE R B WL KRR
A 025 F W, A0 5 e 0 £ Rk P 2R 1 G T RO
TN AR 45%~50%. A iRIETE H, 16 % FKF
AL AR ST, KRR ZECaE 2R T, Ry
S AR A R T R UE AT G s PR, R
A0 28 R W B e He s, [RGB I 2 Bk
RNEBAFFERKET . AR EH, KISV
I M 8% = 1 16%, 25 BTN il M 40% 38 Jin
F| 50%, KRR IR I E P, ISk
PR AR, RS B8R AR KRR R
FEAG . XU TEAR AR KSR, R R A (X
TRHE AR T AER, TR A S T 4
fif ek &y #10 AE K (H R AR S BB, R R
BHIER 1 A7 I R AR, 5 30E A AR
W HE AR A, DALl 45 2R 7E 1 6 (Dentex  dentex
L) HREJE A1 1 f(Atractoscion nobilis) > F14T E
7577 fili (Takifugu rubripes)7 4% £ 25 vhts 4 #38
BRI, A A AR Y A 2 OB TR
WHERSE, KA S 8O AR i 1k, 32F 1M 3 AL
TR A,

T Ak AN [) 25 F R 7 7K S )RR 5 i £ 28
TG R AR L S8 A, X BB ARBR T BEAR 4 b
715 H A et BREBR 10 0 AR R, IR BB R e i £
AR EREME IR . 2R A R K i R AT,
IS KR RERRAL; B A UK Pl mE, #a0 %
FI BT RE S VB M RE VR B S A4, 7 2B R B
P FRE, R AR S RS FEEA
AR BERE IR AR, 77 A R B IR 2% DL B A
JE R LSRG 2 & S BURIRI 1, M
SNt 2 g R, IR A KB AR tE s T
IR, AR SRR AR S EKOE, TR 5K
A tig; el e asd v R AR R P SRR K
HA AR B FRAL . Ui, HAESHNE
FIRAR KT, A REORRREE R 19 28 KRS
3.2 A[EZE B SR K T 4R R X 40 8 % 4h & 4
A X B B0

KL 11 . KIS B RUORL K 43 2 i 2 LY 3 AR
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Tab.4 Amino acids composition and contents in muscle of Brachymystax lenok

n=15; X +SD; %, T dry matter

SR 2l 3] group
amino acids 40P/8L 40P/16L 45P/8L 45P/16L 50P/8L 50P/16L 55P/8L 55P/16L
T FETR essential amino acids (EAA)
FITEM e 0.63x0.02°  0.62+£0.10°  0.63+0.05°  0.74+0.05"  0.70£0.02"  0.75+0.04  0.67+0.09°  0.70£0.01"
L4 Leu 1.2840.06°  1.3240.19°  1.56+0.09°  1.26£0.05°  1.34+0.03°  1.52+0.13°  1.60+0.06"  1.3+0.03"
#i5W Lys 1.4040.01°  1.46£0.14%  1.60+0.23®  1.26£0.02°  1.40£0.07°  1.30£0.03°  1.70£0.05*  1.42+0.03%
HEHAR Met 0.49£0.03¢  0.54+0.05°  0.51£0.02°  0.61£0.02°°  0.57£0.008° 0.68+0.02°  0.62+0.04"  0.71£0.02"
HKNEM Phe  0.55£0.01°  0.66£0.04™  0.62+0.02°°  0.67+0.02°°  0.61£0.05°  0.69+0.02"  0.63£0.01"  0.62+0.03"
JNER Thr 0.59+0.01°  0.39+0.01°  0.41£0.01°  0.42+0.02°  0.52+0.06"°  0.68+0.16™  0.69+0.04°  0.70+0.01"
iR Val 0.64£0.07"  0.49+0.11°°  0.44£0.30°  0.59+£0.04™  0.61£0.02°  0.54+0.04°  0.54£0.07°  0.49£0.01°
T E IR half-essential amino acids (HEAA)
%R His 0.36£0.01°  0.52+0.05  0.48+0.06"  0.49£0.01™  0.48+0.03°  0.54+0.01°  0.50£0.01®  0.37£0.03°
AL T 2 LR non-essential aminoacids (NEAA)
KGR Asp*  1.59+0.04° 1.52+0.22° 1.55+0.08" 1.60+0.03* 1.70+0.02* 1.66+0.02° 1.7240.19° 1.67+0.09*
H &k Gly* 0.85+0.03° 0.69+0.08°  0.61£0.09*  0.57+0.05°  0.57+0.02° 0.58+0.04° 0.77+0.03*  0.68+0.03"
A AR Glu* 1.75£0.09°  1.55£0.04*°  1.65+0.08"  1.60£0.07°  1.63£0.08"  1.63£0.02°  1.50+0.08°  1.50+0.05°
NER Ala* 0.75+0.07°  0.59£0.10°  0.30+0.06°  0.24+0.005% 0.27£0.19*  0.32+0.09°  0.53£0.06°  0.49+0.01°
25 /R Ser 0.55£0.06*  0.55£0.04"  0.51x0.01*°  0.53+0.02"  0.51£0.01°  0.27+0.03°  0.44+0.03°  0.50+0.01°
fifi %R Pro 0.54+£0.02"  0.47+0.01°°  0.58+0.03"  0.44+0.03°  0.56£0.01™  0.54+0.02"  0.51£0.07°  0.46+0.02
MR Cys 0.21+£0.01¢  0.23+0.04°  0.42+0.04*  0.37£0.03°  0.36+0.01°  0.39+£0.02*®  0.29+0.05° 0.24+0.04°
i W2 Tyr 0.44+0.01°  0.56+0.01° 0.49+0.06°  0.58+0.02°  0.49+0.02°  0.60+0.01° 0.58+0.03° 0.46+0.03"
AR Arg 0.88+0.03"  0.97+0.08" 1.10£0.05®  1.27+0.18®  1.10+0.15" 1.32+0.29* 1.12+0.06®  1.25+0.03*
Wiaa 5.58+0.11°  5.38+0.25¢  536+0.39'  5.77+£0.27°  5.76£0.09°  6.04+0.19°  7.53£0.95°  5.97+0.08"
Whgaa 6.69+0.11°  6.17£0.25"  6.12+0.04*°  5.93+£0.05°  6.21+0.27°°  5.98+0.17°  6.36£0.07°  6.02+0.14°
Wraa 13.51£0.25°  13.02+0.05"  13.45+0.34°  13.05+0.55" 13.51£0.38"  13.99+0.57"  14.42+0.28" 13.61+0.17°
Wiigaa 1.25£0.03° 1.48+0.05° 1.56+0.12° 1.77£0.19° 1.54+0.17° 1.89+0.26° 1.61£0.06° 1.62£0.01°
Wiaa/Wraa 0.41£0.001°  0.41£0.02°  0.43+0.01°  0.41x0.02°  0.43+0.02°  0.43%0.02°  0.52+0.07°  0.44+0.01°
Weaa/MWheaa 0.83+0.002°  0.88+0.08° 0.94+0.05*  0.90£0.06™  0.93+0.05*  1.01+0.04° 1.19£0.16" 0.99+0.03%

40P, 45P, 50P, 55P 43 5lERIN 40% . 45%. 50%F1 55% 4 DNE KT, 8 L, 16 L 43l 3RR 8%F1 16% 2 MR I/KT-. [R5 545
RS R R R OR 22 53 35 (P<0.05). Weaa AT ZFEER B AL, Wheaa WAED TR R LR B, Wapaa N 2P 0T R IEFR B, Wraa N R R

YA =)
oy

Note: 40P, 45P, 50P and 55P represent protein levels at 40%, 45%, 50% and 55%, respectively; 8 L and 16 L represent lipid levels at 8% and
16%, respectively. Values with different letter superscripts in the same column mean significant difference (P<0.05). W44, essential amino
acid; Wygaa, non-essential amino acid; Wygaa, semi-essential amino acid; Wraa, total essential amino acid.
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Effects of dietary protein and lipid levels on growth and amino acids
in muscle of juvenile lenok, Brachymystax lenok (Pallas)
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Abstract: The lenok Brachymystax lenok (Pallas) is one of the most important salmonid fish in northeast China.
To date, no information on the optimal dietary protein and lipid levels of this species has been reported. A
10-week feeding trial with four dietary protein levels (40%, 45%, 50% and 55% crude protein) and two dietary
lipid levels (8% and 16% crude lipid) was conducted to assess the dietary protein and lipid levels for the growth
and of amino acids of juvenile lenok. The results showed that weight gain (WG), specific growth rate (SGR), con-
dition factor (CF) and hepatosomatic index (HSI) were significantly affected by dietary protein and lipid levels
(P<0.05), and there were also significant interactions between these two factors (P<0.05). WG, SGR, CF and HIS
rose with increasing dietary protein levels at each lipid level, and decreased after that. The growth of fish fed the
high-lipid level diet was significantly higher (P<0.05) than that of fish fed the low-lipid level diet at 40% and 45%
protein diet, whereas these values showed an opposite trend at 50% and 55% protein diet. Fish fed diets with low
protein levels had the lowest survival levels of all groups. The lipid content of muscle increased significantly with
increasing lipid levels (P<0.05), while moisture, crude protein and ash content were not affected by dietary lipid
level. The protein content of muscle increased significantly with increasing protein levels (P<0.05), while lipid
and ash content were not affected by dietary protein level. The lipid content of fish fed high-lipid level diets was
significantly higher than that of fish fed lower-lipid level diets at each protein level. The protein content of fish fed
diets 55P/8L and 55P/16L was significantly higher than that of fish fed in other groups. Seventeen amino acids
were found in the muscle of fish. The percentages of total amino acids and the ratios of essential amino acids: total
amino acids showed no significant difference among the treatments (P>0.05). The content of the different amino
acids was stable and the constitutional rate of the EAAs met Food and Agriculture Organization and World Health
Organization standards. The results indicated that the optimum protein and lipid levels for the lenok were 50% and
8%, respectively; and the optimum protein: energy ratio for this species was 29.36 g/MJ.
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