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WE  AKLH 5 AFRER R AR S B XTI K T 4h(Sebastes schlegelii) 4h # 4 K . R4 |
i A ARAT BT BEAR K B E A e, U R PR AR R E R R E, £ AR Rk
L-BABREFAE AR ESEL N 1.39%. 1.83%. 2.34%. 2.80%. 3.39%7F1 4.08% 6 4% G450
L 34E kKDL, D2, D3, D4, D5 f1 D6), 15 E 4461 E H(12.03+0.03) g 0y F K Féhi4h # 56d, 4
RET, MEARTRERGENAT, LR aNEETR(WGR), H 724 KESGRFME A RAEFE
(PER)¥ LT & Ja M1k, £ D3 Ak &, 2% % T DI, D2, D5 1 D6 41(P<0.05); 18k ##
(FCR)E MK 5 F &, # D3 Ak 2| & KE, B¥{XT DI. D2, D5 #1 D6 41(P<0.05); D3 4 ALK
MEALCERS LLER THMAP<0.05), ALK, M. HArea Ky, HEE, H
JERi LR A TR EMZR; 2 TR LT AHERCEAA)TE AXRCAA S EH AT B R
K; M0 A% A B ALT)E H £ Bk E S, D3 A8 F /N T H M4 (P<0.05), —&taNO)&&E
EFrE K, D3 1 D4 AR FH T HEMAP<0.05), RXRABUNEELTHELTFE; I
#B A B LB (SOD), A H B (LZM), & — AN A 48 (TNOS) Mm% F & — &AL 4 5 B (NOS)E /
Y uEEREK, W_BMDA)EELRKKEFE, D2~D4 4 8 F KT D1, D5 1 D6 41(P<0.05).
EARFREAET, UL WGR FIFMEIF, & —TL R EHEMTAE, KP4 £[(12.03+0.03) g]4A
B amE T FREN 2.78% (& 5.56% 7 EHLE &),
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(creatine) . £ %2 (polyamines) ., — %A fbL A (NO)%
Yy 0 0T ) A BT A, AR K . VA R
JIE A& & R BB FH (Luo, 2004), 53R, fakhd
I U IORS 2R BB 3 B R K 0 B 5 (Micropterus
salmoides) (JElTE 7K, 2011) . £ K 5 £ (Oncorhynchus
kisutch)(Luzzana et al, 1998) {3 8 4 | 4 5 21 K A
HEEBIURAR, B2 5 UPIE 8562 (Trachinotus ovatus)
I 37 A BE A S — S AR A B8 (TNOS) Fil i T i
(LZM)ItE, @ HLIA S 71 (Lin et al, 2015), A5
PRI = 2 B A K% | IaDRHFI 3R A G g
H TR BIERLE, 2014), ki & s 2R A
S0 K VY VE fE (Salmo salar) . I i (Paralichthys
olivaceus) F1 5 25 X FE#fil(letalurus Punetaus) 4 ,
B 2> 3 1 38 H 44 (Chanos chanos) F1 4R ) fifi (Lates
calcarifer) A= 4, I3 HIE TR (7 0%, 2006)

VF FCOF- filh (Sebastes schlegelii), R J& T e H
(Scorpaeniformes) . fifl £ (Scorpaenidae) . ¥ fifll J&
(Sebastes), WFRAHE . Bk BIEEE, B REMITE
IRZREMHAA, FERECEIERE . A, §16E K%
D W 45 XA o0 AT CRIESE, 1999) PR HG 3 I
SR Sy iR SR L PR BT SE AR O AR 22 A S T T A
A DI, AR T A R W R S AR R A AN i
TR 5 B BRI K f b 2 — o HET, XA EGAT- i
Wt F AR A AT A R T 2 R (" 4 AR A, 2006) Fl
MM (Yan et al, 2007) AHF5E I8 o 72 EHP IS A
A & S AR, AR o HOWAF R i gh fa A K | PR AR
g3 MU AH G AE AL R A ST AR SC BTG T2, B
VI LG fil 40 00 X0 KG 280 8 19 e 7 oK o, A HEC 45 ket
IF RS

1 #MRl5F*®
1.1 SEIRGR

ARLE DA . KRB EEEATE, D
W EZRE IR, I 2 50%, HARIZ)H
10% Ay 5 Al 45 BL BC )7 (Kim et al, 2001; Lee et al,
2002) . TR A i VAR 22 35 R 1 ) e %) 2 5 R A1 A L
151 51 DG Y- il &0y £ UL PR) 2 56 1 4 ol L 461 — 35 OFS 24 PR
BRAM) o FERLA AR 23 BT 0. 0.6% . 1.2% ., 1.8%.
2.4%FN 3.0%I1) L-A5 & R (Zh R 98%, I H i3 7
MAACBHE A BRA A, Bl 6 4D &0 5N
1.39%. 1.83%. 2.34%. 2.80%. 3.39%7%1 4.08% 52
BiERHEE 1), 2%l 4 D1, D2, D3, D4, D5 fl
D6 2, I TR I R A R WL 2,

& A FR 2 By et 80 HARMESS , W AR E

Ja . R RFIRA AT, U INAah FE B0 2518
K, HRIEAHA, /NIRRT LT SRR A
2 mm 4 mm BPRAEEL, 60°CHET, FERIAE%
5 F-20C kR A7 T

12 TRABERAFEE

SR BT L/ G- fih 40 £ 0 ) 1L 2R S R TR 7K
FER R ] o IESUSERR AT, PRk (A5 e 19 14 BT fir
Y S T WA RIEFEMER RN 80 ecm, HAEH
70 cm, JKIZEA 50 cm), FHE D1 AAKI4E, 14 d
Ja Pk 540 ALK 1A B TG filh 4 £ [(12.03+
0.03) g], BEMLATFEEE 18 M4, A4 30 B, IERXFE
FESZES T 2019 4F 11 H 15 H—20204F 1 A 11 HAEI
IR T PE BT IR 5 IR 9T B % NG A /K 3R 0 R e it
AT o FRFE I 6] 43 K 22 B (08:00 F1 16:00)7E 4% ML 2 7k,
WAV R N AR T 1%, T8 £ il S i
B, A HICSRIE AR A, FRAE I AR AR K
R A LLUR &M KR 16TCT~18°C, ¥4 (DO)>
8.0 mg/L, pH N 7.5~8.2, ¥hJFH 27~28, LA MY
AHA<0.05 mg/L,

13 HmRERSH

FEI LI EE S, A5 24 h, 0 SRR M AR
IFEFREE, FEAMRELE 6 F& T fa A H B AR 2 5
L8 Rl A E KKK S, BRIk, f# 5B
PUE, 43BIFRE N IEA FIRF BRI . &M E T
20°CHRAT, AL FF IR IR B2 M35 6 i B T80 C -7,
RIS

S Ak KR R K A3 SR 105 °C e R I
(GB/T 6435-2014), & FH >R B2 &0 € (GB/T
6432-2018) , M A5 Wi &R H & [C 4l £2 3% 0 % (GB/T
6433-2006) , HL K 4+ K F 550 °C 2k & % I %€ (GB/T
6438-2007) , fig & >k FBR B ik 5E (IKA, C€6000,
), IR R HIR K5 (GB/T 18246-2019),
fifi 4 A 2h & SR I 2 {L (HITACHI, L-8900, H 7#%)
M

ML A N FE W (ALT) . B HE LA BRAST). HE
H(Alb), NO. JREZ(BUN). HFHE#E ALY L
(SOD). N (MDA). W HE(LZM). & N5 2 i
(ALT)., BAHEHZEAST), RITEAYEH(T-AOC).
BV 5 PR Il (AKP) . PR TEBEIR MF(ACP). —H LA G
fitf (TNOS) Fli75 3 Al — S AL & A i (iINOS) ¥4 2R H /e 7t
A ) T AR 7T PR S o I AR S R
(TP) & & R % H s B vk e o I 7 1k B e
S BRI S UL A .
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Tab.1 Formulation and nutritional composition of the experimental diets (% air-dry basis)

i H 1% Groups
Items D1 D2 D3 D4 D5 D6
JEUBL Ingredients
FifiAs White fish meal 25.00 25.00 25.00 25.00 25.00 25.00
EXKFEHH Corn gluten meal 15.00 15.00 15.00 15.00 15.00 15.00
f&&H Casein 5.00 5.00 5.00 5.00 5.00 5.00
IREHE I Amino acid mixture® 15.00 15.00 15.00 15.00 15.00 15.00
L-AGA R L-Arg 0.00 0.60 1.20 1.80 2.40 3.00
L-H&® L-Gly 3.00 2.40 1.80 1.20 0.60 0.00
f1Ji Fish oil 8.50 8.50 8.50 8.50 8.50 8.50
4k FIRAY Vitamins premix® 1.00 1.00 1.00 1.00 1.00 1.00
Y RIR A% Minerals premix® 1.00 1.00 1.00 1.00 1.00 1.00
iR — 45 Ca(H,PO,), 1.00 1.00 1.00 1.00 1.00 1.00
PiEALF Antioxidant 0.10 0.10 0.10 0.10 0.10 0.10
ZALEHE Choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
it Betaine 1.00 1.00 1.00 1.00 1.00 1.00
a-TEH a-Starch 13.00 13.00 13.00 13.00 13.00 13.00
P RL 4 K CMC-Na 10.9 10.9 10.9 10.9 10.9 10.9
41t Total 100.00 100.00 100.00 100.00 100.00 100.00
EFALR, Nutrient composition

7K%Yy Moisture 6.94 7.65 7.02 7.23 7.51 7.28
MIZEH Crude protein 50.67 50.99 50.67 50.82 50.63 50.78
HMLARWG Crude lipid 10.45 10.24 10.06 10.43 10.41 10.13
HLJK /> Crude ash 12.23 12.21 12.22 12.17 12.16 12.19
MBE Gross energy/(kJ/g) 20.39 20.38 20.44 20.34 20.45 20.43

. oar IRAEHEMR (ke R RAEMR 2148 g; HEMR8.09g; ZEM 5.18 g; AR 19.08 g; HER 17.48 g;
R 8.37 g; MM 5.75 g; HEM 6.36 g; HEAM 3.82 g; FAEMR 4.90 g; AR 13.96 g; BEEIR 5.07 g5 KNE
R 7.64 g; MiE AR 19.87 g; &R 2.95 ¢

b: Ak E R B g/kg kb : HEEHR A ZRRER 0.73 g3 4E/EE By, 0.003 g5 4E/EF C 121.2 g5 4E/4:% D5 0.003 g;
DL 44K E LB M CMRIR 188 g5 AR K 1.8 g5 hMBIMEER 2.7 g5 hIRMLSEE 1.8 g5 MR 27.8 g5 MHR(98%)0.68 g;
B 9.1 g5 1ZMRES 12.7 g5 JLEF 181.8 g5 AW FK 027 ¢

o IR BUR R g/kg fikl): BRFREE 80 g; BEER AU4N 370 g5 SUILHH 130 g; AFEBEIREK 40 g5 BRFR%E 20 g5 AL
H10.2.g; HALER 0.15 g; BULET 0.15 g5 WANRREN 0.01 g; RS 2.0 g3 #ILHi 1.0

Note: a: Amino acid mixture (g/kg diet): Aspartic acid 21.48 g; threonine 8.09 g; serine 5.18 g; glutamic acid 19.08 g;
glycine 17.48 g; alanine 8.37 g; cysteine 5.75 g; valine 6.36 g; methionine 3.82 g; isoleucine 4.90 g; leucine 13.96 g; tyrosine
5.07 g; phenylalanine 7.64 g; lysine 19.87 g; histidine 2.95 g

b: Vitamin premix (g/kg diet): Vitamin A acetate 0.73 g; vitamin By, 0.003 g; vitamin C 121.2 g; vitamin D3 0.003 g; DL
vitamin E tocopherol 18.8 g; vitamin K 1.8 g, thiamine hydrochloride 2.7 g; pyridoxine hydrochloride 1.8 g; niacin acid 27.8 g;
folic acid (98%) 0.68 g; riboflavin 9.1 g; calcium pantothenate 12.7 g; inositol 181.8 g; biotin 0.27 g

¢: Mineral premix (g/kg diet): Magnesium sulfate 80 g; sodium dihydrogen phosphate 370 g; potassium chloride 130 g;
ferric citrate 40 g; zinc sulfate 20 g; cuprous chloride 0.2 g; aluminum chloride 0.15 g; potassium iodide 0.15 g; sodium selenite
0.01 g; manganese methionine 2.0 g; cobalt chloride 1.0 g

FE FFRCR (protein efficiency ratio, PER, %)=(filAAK
A )/(BR AR A HR oL Y 2 ) < 1005

B % (daily feed intake, DFI, %/d)=f5 £ fal ke /
[(FaAARAT) B+ R A ) /2% F7 5 R £ % 1005

1.4 IEFRITE

14 HE % (weight gain rate, WGR, %)=(fi{fk K H—
iR )/ A A EE < 100

i A K F (specific growth rate, SGR, %/d)=(In
1 PROR E—In £ 1K) 8 )/F5 58 JE 31 < 100 ;

T8} Z ¥ (feed conversion ratio, FCR)=1% £ 1a) %}
/(AR E- R E);

ﬂEﬁStK(viscerosomtic index, VSI, %)= i Hl5E/
AR Ex100;

JIFAA Eb (hepatosomatic index, HSI, %)=/1T- s i 5/
AR H %1005
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Tab.2 Amino acid profiles of the experimental diets (% dry diet)

AR 205 Groups L PN 42 0 4,
Amino acids DI D2 D3 D4 D5 D6 Muscle amino acids profiles
T R Essential amino acids
KRR Arg 1.39 1.83 2.34 2.80 3.39 4.08 2.44
HRR Thr 1.97 2.03 2.03 2.05 2.00 2.02 2.19
W BR Val 1.91 1.88 1.95 1.98 1.96 1.90 1.75
T E W Met 0.68 0.66 0.65 0.65 0.61 0.61 1.03
S AR e 1.50 1.53 1.50 1.51 1.50 1.53 1.52
S EIR Leu 432 432 4.42 425 429 434 3.49
HKNE R Phe 3.24 3.2 3.13 3.16 3.26 3.25 1.73
i %R Lys 3.29 3.29 3.25 3.35 3.31 3.31 3.87
2H % B2 His 0.85 0.86 0.86 0.85 0.85 0.86 1.08
JE D FF E FBR Non-essential amino acids
Mi& 2R Tyr 2.27 2.18 2.23 2.33 2.55 2.49 1.71
LR Cys 1.75 1.71 1.79 1.80 1.83 1.81 1.06
ffi & /2 Pro 1.88 1.84 1.85 1.83 1.85 1.92 0.99
RARR Asp 423 4.43 4.48 4.44 4.33 4.30 4.72
HE Glu 7.90 7.94 7.95 8.09 7.91 7.91 6.35
225 1R Ser 2.00 2.09 2.12 2.12 2.08 2.10 1.92
H&BR Gly 5.85 5.29 4.75 4.18 3.61 3.07 2.16
NER Ala 2.89 2.79 2.85 2.82 2.83 2.83 2.67

JEHE (condition factor, CF)=fa{AA H/A K *x100;
ﬁ?ﬁ%(survival rate, SR,%)=2 K 1t /%) th 10
FE%>100,

(Mean=SD)# %, RJH—JC UK BASHT , VP I
P fi 41y 0 3ot Ak PR SR Y Bl 5 SR

2 #R
15 HiBHRITESH
R SPSS 18.0 G5 LM HEAT B[N 2 I 2 40T 21 BEBMTFRKFehg@aERK, FEARF BMEEK
IERE R0

(one-way ANOVA), 2=57 &2 (P<0.05)A} [ Duncan’s
o 4 FE AT 2 R AT, R O Y E A o 2 mEk 3 PR, MERKZAR ST, S
%3 RBEBMIFRFEEERMBEIEROZMIE(=3, FHELhRE2)

Tab.3 Effects of dietary arginine on growth performance and body indices of juvenile S. schlegelii (n=3, Mean+SD)

N e 205 Groups
Growth performances DI D2 D3 D4 D5 D6
—
?f‘?ﬁﬁf o/ 12.01%0.05 12.04+0.00 12.03+0.02 12.00+0.03 12.04+0.04 12.02+0.03
nitial body weight/g
158 £
; ﬂf’fi - 17.99+0.01% 19.26£0.81%  20.43+0.16%  19.91+0.50°*  18.71£0.64*®  18.6740.46%
nal body weight/g
K WGR/% 49.24+0.36°  60.48+1.74°  70.72+1.36%  68.34+0.03¢  55.72+£1.56°  54.91+0.76°
5 E A KR SGR/(%/d) 0.69+0.01* 0.81+0.02%*  0.92+0.02° 0.900.00" 0.76+0.03% 0.75+0.03%
A%l Z %k FCR 1.40+0.02¢ 1.22+0.04% 1.08+0.03* 1.17+0.04% 1.23+0.07% 1.29+0.02¢
2% DFI/(%/d) 0.88+0.00 0.90+0.01 0.89+0.01 0.88+0.03 0.87+0.02 0.88+0.01
A FRE PER/% 1.35+0.06° 1.64+0.11° 1.86+0.10¢ 1.78+0.00° 1.75+0.04% 1.74+0.06
HEAR H VSI/% 10.41+0.03 10.58+0.26 10.67+0.11 10.79+0.29 10.33+0.15 10.28+0.12
JFAR LE HST/% 3.3440.03 3.4240.03 3.4440.13 3.3940.18 3.2340.12 3.2140.16
JIE336 2 CF 2.61+0.02° 2.66+0.07%° 2.83+0.02¢ 2.7440.06" 2.65+0.07% 2.67+0.04%°
6 R SR/% 97.78+2.22 97.78+2.22 98.89+1.17 97.78+2.22 96.67+1.93 96.67+1.93

T [T 07 B U R A A A 7 B R 22 52 A8 W35 (P>0.05), ARVNG FRER R 225+ 8. 35 (P<0.05). T[]
Note: In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05), while
with different small letter superscripts mean significant difference (P<0.05). The same as below
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WGR. SGR #J%eHm G REA%, 75 D3 i sl K(E
H W # 5T HAh4H (P<0.05), FCR JGf#K)5 T+, D3
2H 4 I T HAh 41 (P<0.05), PER 71 5 Ffa,

D3~D6 4 i # = T D1 41(P<0.05), VSI 1 HSI G &
FPE2R(P>0.05), CF JeThm/aR#fk, D3~D4 413
=T D1 41(P<0.05), £ %T0 i 35 2% 5 (P>0.05)

PL WGR APEM 8 FR, 4—J0 R EHEME T,

VF GV fill 4y £6 %8 ) ) rboRS 240 IR 1Y f il 5 oK 5o
2.78% 1A RH(S.56% R HE 1 E)(E 1),

75
70t

X 65+

&

g 60

@' 55t

B osg[ ¢ y= 879694 +48.956X~0.3597

R*=0.814

45} Xvax=2.78

1.0 1.5 2.0 2.5 3.0 35 40 45
TARRE & BR & & Dietary arginine contents/%

P VR IRty £ o A< S5 AnDRPRE 2R & B R AH DG 23Hr
Fig.1 Relationship between dietary
arginine contents and weight gain rate of S. schlegelii

22 FEREIIFR T4 & E MR D8I

MR 4 FrR, AR ORS 2R B i X e oK 4y
FLAEE . AHBRITRTRL K 535 5 34 0 i 2 P52 R (P>0.05)
WLPHHEE 1 & f e TR a BRI, D3 41 5 3 T HHAh 2l
(P<0.05), WLAIZK 4y HHLAR W5 AR K 20 5 83 00 3
P22 5% (P>0.05),

23 FEREBEMTRTHpeasaRINIERHAN
Al

mFE s Fiw, BE DR ORI & B, 4
AR R (Val) . FEZE IR (Met), #5420 (Leu), S5
FR(Ile) . 2R (Lys). K& Z MR (Asp). by 2 TR
(CEAA)FILE ZZE R (CAA) P S TH s 5 FRAG, KSR
(Arg) & e THE 5 AR, oAb S 5L R & AN A2 T
Fh SR AKT- B 5

R 6 Fros, BEE RO 2008 & it i3 m, Wl
A R R (Met) RS R (Arg) . B L T5 A FE MR (ZEAA)
LB IR (SAA) e TH = IS BRI, #2R (Lys)
2R (Leu) . A 2R (Glu) K & 2 R (Asp) & i
Thm e ha, HoAh R A i R Z RS &R & &
) 52 1] ¢

F4 ARPBERAKENFRFESLEERRDOZIE(N=3, FEHEbREE, %R E)

Tab.4 Effect of dietary arginine on the conventional compositions of juvenile S. schlegelii (n=3, Mean+SD, % wet weight)

20 %, 5] Groups
Body composition D1 D2 D3 D4 D5 D6

41 Whole body

7K4r Moisture/% 72.54+0.00  71.96+0.01 72.56+0.01 71.90+0.12  71.90£0.05 72.66+0.01

HLZE 1 Crude protein/%  15.17+0.08 15.05+0.15 15.33+0.27 15.29+0.35 15.58+0.50 15.50+0.62

HLAE T Crude lipid/% 6.26+0.31 6.49+0.38 6.41+0.15 6.57+0.29 6.64+0.23 5.90+0.26

HL /K4y Crude ash/% 4.63+0.05 4.62+0.03 4.65+0.02 4.78+0.03 4.51£0.07 4.88+0.03
HWLP Muscle

7K4> Moisture/% 74.69+0.09  74.56+1.40  75.47+0.28 75.00+0.41 75.40£0.27  75.50+0.35

HL#E 1 Crude protein/%  20.26£0.01°  20.33£0.12°  21.19£0.03°  20.09£0.08°  20.03£0.19%  19.71+0.34"

HLAE 5 Crude lipid/% 2.47+0.32 2.4840.27 2.77+0.30 2.71+0.18 2.57+0.27 2.56+0.18

HL K4y Crude ash/% 1.34+0.02 1.33£0.00 1.36+0.08 1.35+0.03 1.36+0.03 1.3740.041

2.4 FEEEIIT R T804 & M iEE LB

R 7 FrR, B DBDRS 2008 & i3 1
BN W (ALT) (K 2)36 J15e ARG THE, D3 4l
/T HABL (P<0.05) ; 77 HL 5% 2 B (AST) I J1 45 4 1)
TR FEMEZES; AEAAD)(K 3)F NO(E 4) 5 &%
THE R BEAG; IREZERBUNYK )& ELTHE BT
V2%, D3~D6 4135 T D1 41(P<0.05),

25 FEREEXIT KT 8h4h & BT AEE X EE 1 80

W 8 i, Bl RIS 2R & = iy 3 m, AFIE
B ALY AL (SOD)( 6) . IRHBH(LZM) . 7 ik
AMH(AST) . BPUALYE(T-AOC) Bl P B 1R
(AKP), H—%A LA A EH(TNOS)(E 8)FIik S A —%&
LA A HEGANOS) (B 9 STt m e Rk . TN
(MDA)(K 7)& & AeRANETHR, D2~D4 4 E KT
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*x5 ANPBEEBRKENFRIEMHS)ELE SEBRAMPIN(N=3, FHHLbREZ)
Tab.5 Effect of dietary arginine on amino acid profiles of whole fish of juvenile S. schlegelii (n=3, Mean+SD)

AR 1% Groups

Amino acids D1 D2 D3 D4 D5 D6

Wi &R K Essential amino acids

AR Val 2.27+0.05° 2.35+0.05"  2.36+0.05" 2.41£0.02¢ 2.34+0.02°%  2.29+0.05%
EHAR Met 0.60+0.04% 0.81+0.03¢ 0.85+0.01° 0.83+0.03¢ 0.83+0.04°¢ 0.72+0.03"
SRR Tle 1.53+0.05° 1.64+0.04° 1.63+0.05° 1.67+0.01° 1.48+0.04° 1.54+0.06°
L& IR Leu 3.50+0.07% 3.73+0.04° 3.67+0.06° 3.76+0.07° 3.54+0.06" 3.51£0.04%
HHE R Lys 3.70+0.12% 3.94+0.08° 3.95+0.95° 3.91+0.04° 3.68+0.05° 3.74+0.12%
R Arg 3.03+0.09° 3.18+0.05% 3.18+0.02% 3.24+0.10° 3.08+0.06%° 3.11+0.10%
&R His 0.99+0.01 1.07+0.01 1.06+0.02 1.07+0.03 0.98+0.06 1.05+0.04
KN & R Phe 2.99+0.01 3.14+0.06 3.10+£0.07 3.10+£0.04 2.95+0.07 3.11£0.11
J &R Thr 2.26+0.10 2.40+0.02 2.41£0.03 2.38+0.06 2.29+0.14 2.26+0.13
BT IR SEAA 20.86+0.33%  22.27+0.27°  22.35+0.21°  22.38+0.27°  21.37+0.31*  21.34+0.67°
Ik 75 2 FEER Non-essential amino acids
KA R Asp 4.81+£0.20° 5.14+0.06° 5.13+0.08° 5.12+0.12° 4.99+0.12° 4.97+0.11°
2 Z R Ser 2.61£0.12 2.73+0.09 2.69+0.06 2.68+0.10 2.76+0.05 2.67+0.10
HE B Glu 6.73+0.11 7.00£0.04 6.98+0.17 6.99+0.02 6.81+0.14 6.97+0.14
&R Pro 2.21+0.10 2.26+0.19 2.33+0.04 2.32+0.07 2.29+0.13 2.19+0.08
H4Em Gly 4.18+0.15 4.33+0.18 4.21£0.07 4.3240.09 4.43+0.13 4.18+0.14
NER Ala 3.33+0.06 3.50+0.03 3.4240.09 3.50+0.07 3.44+0.14 3.41+0.14
L P& ER Cys 1.9240.03 1.93+0.09 1.90+1.87 1.86+0.04 1.88+0.09 1.97+0.05
Mk BR Tyr 2.42+0.01 2.58+0.02 2.4240.08 2.3840.02 2.42+0.00 2.514+0.03
BAELTRE IR INEAA  28.2240.51 28.97+0.31 29.26+0.17 28.95+0.38 28.38+0.38 26.68+0.45
HEIR TAA 49.08+0.83*  51.23+0.09° 51.61+0.39¢  50.32+0.49°  50.21+1.04°® 48.02+0.14%

*6 ARPHBEBRAENTFRESYDEINASERAMBIM(n=3, FRELIRMEZE)

Tab.6 Effect of dietary arginine on amino acid profiles of dorsal muscle of juvenile S. schlegelii (n=3, Mean+SD)

TR 2 %) Groups

Amino acids D1 D2 D3 D4 D5 D6

W E LR Essential amino acids

AR Val 3.70+0.08 3.67+0.10 3.63+0.03 3.67+0.09 3.71+0.05 3.60+0.00
HATR Met 1.70+0.42° 1.7340.08* 1.88+0.06° 2.20+0.11¢ 2.05+0.11¢ 1.9240.08°
KINERR Phe 4.63+0.02 4.58+0.10 4.67+0.16 4.66+0.05 4.55+0.07 4.52+0.00
i Lys 6.83+0.06° 6.81+0.21% 6.94+0.08° 6.94+0.10° 7.17+0.10° 6.93+0.12°
AR Arg 4.2140.10° 4.19+0.06° 4.31£0.01° 4.35+0.10° 4.38+0.12° 4.19+0.10°
ZH & PR His 1.64+0.05 1.59+0.07 1.63+0.05 0.65+0.06 1.65+0.08 1.59+0.00
SRR leu 6.24+0.17° 6.18+0.22% 6.28+0.06" 6.24+0.07* 6.60+0.19° 6.41+0.16™
AR e 2.88+0.01 2.80+0.09 2.77+0.05 2.88+0.10 2.82+0.21 2.79+0.10
&R Thr 3.67+0.09 3.63+0.13 3.74+0.07 3.64+0.11 3.75+0.05 3.64+0.18
BT AR SEAA 35.51+0.48%  35.18+0.66°  35.85+0.29°"  36.24+0.40°  36.69+0.82°  35.50+0.44°
kAT 2 LR Non-essential amino acids
i &R Pro 2.23+0.10 2.16+0.06 2.23+0.05 2.29+0.03 2.36+0.05 2.25+0.04
B BR Tyr 3.96+0.14 3.99+0.05 4.09+0.10 4.06+0.16 4.05+0.12 3.96+0.03
22 H R Ser 3.67+0.13 3.63+£0.07 3.76+0.15 3.61+0.12 3.82+0.05 3.64+0.10
HER Glu 11.48+0.30°  11.81+£0.10®  11.55+0.22°  12.00+0.84°  12.2240.20°  12.2040.17°
HZAmR Gly 3.93+0.10 3.96+0.07 4.00+0.08 3.88+0.02 3.86+0.03 4.02+0.02
NER Ala 4.82+0.15 4.83+0.09 4.89+0.10 4.8240.16 5.07+0.12 4.92+0.14
£ B &R Cys 2.72+0.18 2.71+0.19 2.73+0.06 2.71+0.07 2.62+0.04 2.814+0.07
KA R Asp 8.07+0.17° 8.11+0.20% 8.2640.19%  8.29+0.10°™  8.44+0.06° 8.40+0.16
AR E LR INEAA  40.88+1.16°  41.1940.54*  41.77+0.80°°  41.67+0.31%°  42.45+0.45°  42.17+0.41°
BEHR TAA 76.39+1.57*  76.37+1.14°  77.63+1.04®  77.91+0.56°  78.39+0.02°  77.44+0.49%°
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Tab.7 Effects of dietary arginine on serum biochemical parameters of juvenile S. schlegelii (n=6, Mean+SD)

2H %1 Groups

3% A fE FE AR
Serum biochemical parameters D1 D2 D3 D4 D5 D6
B B ALT/(U/L) 16.4240.30¢  15.13+0.60°  8.13+0.81° 12.15+0.48° 14.51+0.45° 15.92+0.40¢
A B E M AST/(U/L) 10.91£0.10  12.25%1.10  12.07+1.10  11.2240.85  12.24+0.45  11.80%1.19
H#EH Alb/(g/L) 10.204£0.73%  11.58+1.05°  13.92+0.81°  10.62+0.92" 10.43+0.88" 10.28+0.88"
—%AL%A NO/(umol/L) 4.82+0.42°  14.45+0.21° 18.83+0.629 19.26+0.62¢  13.68+0.24°  7.88+0.42°
JR %A BUN/(mmol/L) 422+0.43"  4.98+0.21%"  5.29+0.26°  5.29+0.54>  5.53+0.13"  6.06+0.77°
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Tab.8 Effects of dietary arginine on liver enzyme activities of juvenile S. schlegelii (n=6, Mean+SD)

JHPRERE S 71

2[5 Groups

D3 D4 D5 D6

Liver enzyme activities D2

D1

B ALY LG SOD /(U/mg prot) 3756.61+£61.38%4503.34+79.20° 5602.27+64.45 5395.70:+64.45% 5034.56:+84.57° 4924.36:+94.83°

9% MDA /(nmol/mg prot) 0.91+0.02°  0.46£0.02"  0.42+£0.02°  0.46+0.01°  0.55+0.03°  0.59+0.02°
Y5 EF LZM/(U/mg prot) 4520+1.91°  48.58+3.84°  78.75+2.39%  62.22+0.63°  60.35+£0.63°  40.50+0.07°
RINEEHF ALT/(U/g prot) 68.63+2.04  67.68+321  67.11+2.16  67.01£2.34  69.06£2.13  69.80+2.47
AR E I AST/(U/g prot) 144.96+5.69° 144.80+5.62° 156.20+7.28° 110.31+2.31* 110.09+3.90° 113.09+5.27°
M ALTE 0.81£0.05*  0.87+0.53*  1.02+0.05¢  0.98+0.03°  0.96+0.03"  0.84:+0.06™
T-AOC (nmol/L/mg prot)
TR AKP (U/g prot) 14.49+0.98°  20.55+0.63°  29.64+1.74°  22.77+0.83°  14.71+1.10°  14.30+1.13°
TR VERERRE ACP (U/g prot) 200.01£10.15 196.41+8.33  203.65+9.68  209.89+13.49 209.37£9.70  195.08+6.02
M LA SHE TNOS (U/mg prot)  1.39£0.03%  1.45£0.03%°  1.48+0.08° 1.38+0.03*  1.30+0.16®  1.19+0.02°
1.10+0.01° 1.09+0.02° 1.14+0.01° 1.2440.03° 1.16+0.11%  0.74+0.03"

A RGN
iNOS (U/mg prot)
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TE BB 1%(6.32%~6.35% 1R BLEE 1) Fil 2 6 (6.25% 1) L 2
PRI FE 45 B (Lin et al, 2015; 5 RUREE, 2016;
Han et al, 2013), & T Eff(Pagrus major)(4.74% %}
EH), BHAG2S% B EA)., RSB A

(Oncorhynchus kisutch) (4.90%/f#l & ) (Klein, 1970;

Fournier et al, 2003; Rahimnejad et al, 2014), {XF2
i (Sparus macrocephalus) (7.74%FEHE ). T4 BEf
(Epinephelus awoara) (6.5% 1t & 1) (Zhou et al,
2010, 2012). AN[Alfa R XK AR T K R AFEE R
Al Re S A PR R | DB FOKOF | SRR
T % 07 SORIPAR AR 5 A G

3.2 fRARHE FER K T X4 1F BS T ik 4h £ K B 43 B 2 i

AT, GRS E R KX 4 o L MG
17 KK 5 FK A TG i 5 mi . SAME A B, KD
MaE(JEfE K, 2011), Z08E 7R Jrfifi(Takifugu rubripes)
(KT, 2019) BT L SR —50 . B RS 20 &
AR, SCEe LA S RETEERIRAL, 5
= % A 1 (Oreochromis niloticus) (i 3C—, 2016)Y
WFFEEE R — 2 K SR B =i WLPR 2 11 075 k1) Dt sl ]
RSl TR MR A A = BEE A NO mTTE AL
R R IAEE R F1(mTOR)(F Fi&4% , mTOR i 5 &
I EBE TR AU AZ A S6 2 11 I (p70s6 T M) R EAZ A D)
BT AB-Z5 AR 1 (eIFAE-BPDBE R 1L, BT T2

JIRE AR IR S 258, et 1 50E i (Pervin et al,

2007), #HiRUERSFEQ2016)BFFE A B, BEE R 2R &
SEBEIN, B A B 4 0 UL PR R 43
St Ea T g, MRS EE TRER, EE
S0 SR AT BB R SR R RN RS TR G 9
WESE, BEE RV AR & i, 2 mE RN A
BUSCR AR R A 25 i 5, TENS RS I it i
HEGET R EZ G, HA A AR TR
TR, X R R i e iR R S O A R Y R i
JIERe, TR AR 1 8 A RO, {HAE 42 £ (Rachycentron
canadum) 1 & Bl , 25 FaD RIS 22 R 1 e A H Rl T oK
i, A R T RRUR A7 B 3 R e (Y 21 1 A
2007), X AT R AR ORISR R BN 2 5
R X6 T 8 A 0B R 3 e AR R R e
YOk Y (R PRI, 2019), BFFTER IR, SEHFIR
1R i L PR A R TR 1k B )RR 2 IR 5 A 1Y
W T+ (Zhou et al, 2010; FATEK, 2011), AHFFE
VRGPl 4 £o 4 fORTRIL IR Y DO 55 4 R IR 7 it b
TR 2 IR B i RGN P T i J5 B AT . A 2 iR 1A 3
HFli 7 SR i, ek rp 45 W s 2P A, b

N, £ AR IS R R L e R B AR AT LA 1 Y
B MARAMRITR)G, BEMRTFERITH, 2R
M FEIR WA o i, TRIINERERE , A5 AL Y
WO R R T I o Xl F g B RN AR 1 A
R,

3.3 fARHE BT X F K Tk 4h f i iE E IR
kA

2B I A A TS PR A — o R BE b e T ik
14 A5 BE A f R 0 (BRAE T A5, 2016), FEMEH 2,
PRE 77 A e R T A 11 ol 2 B R 1) 0 A Al
I3 PR 28 B 2 SRR AR A S22 7 4, mT MR 1 S B
A PN B 1A R 2 R A A SR T o B R
L, IR I3 PR 3 A i AR ORS 2R B Y BT
iM% E A TR E (Alam et al, 2002), HTHEF1IAR
5% 0 1M1 375 PR 2R A0 v FE FTHLAA R A IS R /K S
FAEIEAH 2 56 & (Fournier et al, 2003), AR H, 1K
K&K, M RER S EIRAL, A RS 2
MRSy, MIEIRRA S W E N, RVIME
K&KV BT 2 RS TR i, 2 LR A 21 Atk
A, K &R S E R ER P A /E IG5, B s
IR, A=K R A S w3 LI, AR
It i Tl 7 R B, SRR T TR, BRI T
HAhZ TR 1A R, 243 0 2 BE 1R 28 i 2 Fn e 24
PERIBE SRR TS AR, D3 B T 2 5 R R
T RN HE MG S A PR G A R G NS TN
ST 1) 106 A 00 0 B A P 2 T IO B R AR 1) 2 2
1, fEEEFE SR b AR Mz 3R
RSB L b QR o B ey e sl G A L A ol 1
[ A 2 il RS DN P B R J ) ot 3 o AR
w2 PN S T B R RPRG SR B 3 n S
REARRE T, 55 KK o 70T 2L 6 1) BfF 5% 45 R — B (Perres
et al, 2007; Zhou et al, 2010)., {H7EBH IR 65 1 AF 52
KB, GRDRRS SR K R I3 4 A B AN A N
S 10 MY I RVINAT, 2015), BRAfaAh2ESR:,
— LB FE A Sy £ 2 0 3 A A e B 1 AR AT 2 1 0
VR 7 S i R o NO 2 — i 4T Sk i & B EE 1Y
GogZE PR R, AEAR S LA R T obk B 4 4 5 A R
P AR g2 b 285 N AR FH o A 2R AE ) NO A& BU i
KYIR, 2 NO A G NO, i 54 & R 7E o 18 I
5 T HAT —E R Y1 HE . Buentello 45 (1999)fF 55 &
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WEAHML NO A ™ A T B ) bR 202 1%t 138 o i 1
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Abstract

An eight week experiment was conducted to investigate the effects of dietary arginine on

the growth performance, body composition, serum biochemical parameters, and liver enzyme activities of

juvenile Korean rockfish (Sebastes schlegelii) and to determine the dietary arginine requirement. Six

isonitrogenous and isolipidic diets were formulated to contain graded dietary arginine (1.5%, 1.0%, 2.0%,

2.5%, 3.5%, and 4.5% dry diet). The crystalline amino acid mixture was supplemented in the test diets to

simulate the amino acid profile of the juvenile S. schlegelii muscle protein, except for arginine. The initial
average body weight of the juvenile S. schlegelii was (12.03+0.03) g. The results showed that, with
increasing dietary arginine, the weight gain rate (WGR), specific growth rate, and protein efficiency ratio

significantly increased at first and then decreased; these were significantly higher in the 2.34% and 2.80%

arginine diets than the 1.39% arginine diet, but the feed conversion ratio showed the opposite trend. The

crude protein content of the muscle was significantly affected by dietary arginine levels and was

significantly higher in the 2.34% arginine diet than the other groups. The concentrations of both total

essential amino acids and total amino acids first increased and then decreased in the whole fish and

muscle tissues. The levels of albumin and nitrogen oxide in the serum significantly increased first and

then decreased (P<0.05), whereas the serum blood urea nitrogen content first increased and then plateaued.

However, the glutamic pyruvic transaminase in the serum significantly decreased at first and then

increased, and was significantly lower in the 2.34% arginine diet than in other groups. The activities of

superoxide dismutase, lysozyme, aspartate aminotransferase, total antioxidant enzymes, alkaline

phosphatase, total nitric oxide synthase, and inducible nitric oxide synthase in the liver first significantly

increased and then decreased, whereas the content of malonaldehyde first significantly decreased and then

increased. With WGR as an evaluation index, the optimal arginine requirement of juvenile S schlegelii

was 2.78% (5.56% dietary protein).
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