TEPRDIE S A=K R 4K B UL & R
S EE AR R T4 ST H SR
DIETARY ARGININE ON GROWTH AND MUSCLE QUALITY OF SONGPU MIRROR CARP (CYPRINUS CARPIO
SONGPU) IN MID-GROWTH STAGE
GAO Yi-Qi, FAN Ze, CHENG Zhen—Yan, WU Di, WANG Lian—Sheng, LI Jin—Nan, LI Chen—Hui
TELE B View online: hitps:/doi.org/10.7541/2025.2024.0363

LT R ROGBR I A R

Articles you may be interested in

TpRHAS A SR A R A HUAEAGRE ST ALl B R A R i
DIETARY SUPPLEMENTATION WITH GLUTAMATE ON GROWTH, ANTIOXIDANT CAPACITY, AND MUSCLE QUALITY OF
GRASS CARP (CTENOPHARYNGODON IDELLA)

KA. 2024, 48(9): 1509-1518  hitps://doi.org/10.7541/2024.2024.0115
PRIK T2y HUBY RS AN [R) B A3 feoby X g e A= 4 . AILAARg R FUL PR ot JBT A 52 i)

REPLACING DIFFERENT PROPORTIONS OF FISHMEAL WITH HERMITIA ILLUCENS MEAL ON THE GROWTH, HEALTH
AND MUSCLE QUALITY OF MICROPTERUS SALMOIDES

IKA A H2E4R . 2024, 48(3): 372-383  hitps://doi.org/10.7541/2024.2023.0159
O AR A AR VDA 0 BTG X0 £ A R M BRI AIL IR i 5 17 52

YEAST SELENIUM ADDED TO COTTONSEED PROTEIN CONCENTRATE DIET ON GROWTH PERFORMANCE AND FLESH
QUALITY OF GRASS CARP (CTENOPHARYNGODON IDELLA)

IKA AR 2023, 47(9): 1408-1415  hitps://doi.org/10.7541/2022.2022.0361
RAT e 4 &1 R A QA Rk SRR Rt A MR RE L IR B L IR it S5 1 52 i

SUBSTITUTION OF SOYBEAN MEAL WITH COTTONSEED PROTEIN CONCENTRATE ON GROWTH PERFORMANCE,
HEALTH STATUS AND FLESH QUALITY OF GRASS CARP (CTENOPHARYNGODON IDELLA)

IKAE A H2AAR. 2023, 47(2): 235-248  hitps://doi.org/10.7541/2022.2021.0400

TR RS I E A O w AR | LA R SSORUALTES D AR B ) 2

EFFECTS OF DIETARY ALFALFA MEAL ON THE GROWTH PERFORMANCE, MUSCLE QUALITY AND SERUM
ANTIOXIDANT INDEXES OF GRASS CARP

KA. 2022, 46(4): 488-497  hitps://doi.org/10.7541/2021.2021.047

DR el

"qﬂ . .Jf
*ﬂﬂ”'

KHEMAG AT, PAFHEZHNEE


http://ssswxb.ihb.ac.cn/article/doi/10.7541/2025.2024.0363
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2025.2024.0363
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2024.2024.0115
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2024.2023.0159
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2022.2022.0361
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2022.2021.0400
http://ssswxb.ihb.ac.cn/article/doi/10.7541/2021.2021.047

KE A& Y R
ACTA HYDROBIOLOGICA SINICA

doi: 10.7541/2025.2024.0363

TARHE RER X E K HAREEE K R ALA R

T 1

o 1,2% - 1, 3% N o
B — SN S Rap 2 oW T4 2Ty zEED
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IKP= 2R, R K AR 25 5 FR A B A5 S8 5, R 300384; 3. b AT Bt b PR B K K R AR 9
R PO (KB 7R Y5R), BEIJBYL I 7R 95 150070)

. SLI6 B TR 7 TR & RN 0 & 5 A T 8% B (Cyprinus carpio Songpu) K MERE . FIRIFI A Z . ULA &
JR B AR RE FIIRI R o DAARIRS R 7K -0 5 N0.71% 1.06% 1.41%. 1.76% 2.11% 52.46%] 65 <5
UK AR CREL 2R 1 7 28, 11%), FEPRAT] 46 14 5T 8 (298.89+15.30) gl FaTHi B fiiS6d. &5 FK H: FATH
B3 R (WRG) FRE 4 K (SGR) K B A i FU% (PER) S 1Dk RS IR /K~ 35 52 56 ETHJE R R AR 4k
B, HERAR T ENLA%N IS KR Z . M REEFECREH 5 MK, 1.41%HFCRE Z1K T B
1.76%2H #h ) 42 % 2H.(P<0.05) . TE1.41%4H, WUPIRORE B . stk nHIEE K 85 V) 3B 00 T oAt %41, i
JULPAITE B8 00 R 28 2 R R K A3 2R B e /b, FE v B0 SR K 28 1B 35K T70.71% 12,46 % 2H.(P<0.05), H 28 & 4t 2k
RRGHAGHE R EZERP>0.05). 50.71%. 2.11%M12.46% = 4LAHLL, WL 4 BLARAE 1.41 %41 5535 PR
(P<0.05), T ILLT25 % 5 52 35 o T8 1.76% 4L 1 o Ax % 4H.(P<0.05). LA (3 i L fIb i 556 F 45 b THi e
e dh, LD (B 45 BITE 1.76%2E 11,41 %4 15 2 B (P<0.05), Tia fi S IUH R AR a3, 1.41% 4 80E & T
AR5 A B3 2 7 1E(P>0.05). IR AN B LEE(SOD). i EH L YFE(POD). AR (CAT).
A R (GSH)M R FLE AL AE S1(T-AOC) 2538 A7 BUE JITE 1.41 %41 538 & T H A& & 41.(P<0.05), EALA S 7H
ZRE(MDA)F 2 U 75 SR 4H B 2 AR, B2 F AN B3 (P>0.05). TEEEFIKE b, DR RBINE N 1.41%0,
JULIAI 7R A R AR (for) B F VB (ake) SO HIEF 1(s6k]) ABLE & BE 1 (debpl) e XKHEEL FHO1
(foxo DFIZEFE N R IX B 15 2 B Z R (P<0.05). %L, &5 MiAEMWRG. SGRAFCRETARFRIR KT
BEAT R 2R R A 43 A, 43 31 A K AR S8R e S A ek o SR fe 3 7R SR R R 141.41%—1.58%
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T R PR, 0 Y RS R R AN TS AT LA 3
AN G 3 SN, T I B R N R 2 R 2 ) 2
KR FEBR(Cyprinus carpio)” HIAH 525
ohr, b b TRk 2R AN AR A K, TR
BUA S % Thie, B2 I E ST A R 77, R 38 5e
P TE B TR AR I . PRI, DR} R
HIRIAE AR iR K R, WiE
Ress g B A, SR1, kR R A
RS R BR e 70 B, HRS 2R 75 oK & R 2 P A £ )
KNS — MOk U, AH R REAS INF, DA £ 1 0 RS
IR EE T an”. 7EHEEA B (Epinephelus
Savocaeruleus) FISRIH 7 H RN, WIGAAE£4.23 g
1) &)y 4 3 A B B I RS 2R 75 R B D BB
(DM){12.8% ", THI4A 1A L4163 ghty Q4 il fh J5 i
TR BN ADMII1.8%" . RIREIIEA S4E B %
Bt Oreochromis niloticus)  F4EZE#(Rachy-
centron canadum)'”, ¥ % W3 7 =Rk & 43 7 I DM
1.36%A012.85%. ML T K2 HIREEmER, Wtk
R RARTREE . WA, MR T REILX
A KR, Bl A KR RS R 7 oK
EREWD . ETuE MBI, 4516 g K]
AR B RS R R 75 5K 5 DMK 1.64%, T %1147.8 ¢
A AR ) 5 SR B U A DMIFI1.29%. - Zhao
Al S8 2 I, B Sk 855 (Megalobrama amblyceph-
ala) /N F.(52.504+0.18) gl % A .(101.85+
1.85) g kG =R TR 253 NDMIF12.03% H111.79%
gr b, MR AR TR EXZ Z R, A3
T B A A £ R T i — D A

WLRAIA B TR i AR B R AL, 38 2 22 w]
Ay 0 E IR Re a0t LA B A 5
TN ST B el =1 R AN i NS E 7 2 R
DA R o3 4 B A 3k B R 1A 5 1 e SR,
Tl g B R AL B LG 9 AN Y- 1, A UL PN R 1 K R
TR, B B BTUTAR D, AT A £ 2R JUL P A
RS AR R, ST R R 2 B AR T
VLRIt 5 R S o I A, UL DAL IR it 5 340 52 UL PR 41 4
SR EA S R R LR . B 5T R IR, 1Al
Bhrbod B A IR 2 B P W S s L BT ) ), e
A IKE, AR & B TR, 2 LA
w st D & R AR, & B K (10.51—
17.51 g/kglbil BHRAS 2R, &2 1 1 LA pH, 2
= VBT, AR T WLRIEERE . DL BB ER A,
TRPARL F o B AN TR 2R R S AR IUL P AL R
SETH LA FRARR 4, AT S22 25 6035 £ PR i

FATH 8% 85 (Cyprinus carpio Songpu)s e FH H [E 7K
FERFEE I I e 2R e VT K R B 5 R e 2t T A A

A, 5 AR TS RS ) M R R P
AR IE A A RV 1T 4% 52 IR AE 7 35 R, H 2 o —
oft 2 R A AR B MUY P 2 B R £ 2K, Bl
5 TR AR5 8 R JE AT L B YR A A SR, TR A
SRR 22 1A A5 P e B B Sl R AU DR A
BEARRRAS . (HENAE) & R P T Z R R 5 —
S DA B IR, T Al SR A e AN [) A ST R S R
NI B S LA ik Jo 55 D73 T FA) 52 MR8 B0 AT K 22 A
RARIE o PRIk, A S 6 B A A e T RA T A A
JEIT, JEIL B v AN [RIAH RS Z IR S I &, R 70 X
A R IR T B A A S UL A AR, AR
fi g2 PR PR R R RIS R

1 MR57EE

11 SEIgER

ARSI AR R B F IR DL AT . SRR R
KE AR R, EEEIE A BRI FOR, 2l
1B i W, R FH B PR 251 TR 7 - ) TR ) 6.2 <52
REEREFAGHIARL . PURRI T RigER R
LA BRA TR, SR IR (L-FE 2R, 99%)E
H i T AEH AR A IR A A R v it
FAE NO0. 0.35%. 0.70%-. 1.05%- 1.40%F11.75%
(L-HBERERAGNRL-WAR). BB =X
(GB/T 18246-2019)i%: 5", 2k, K& MR 15 17
BEE 2 2 B N0.71% 1.06% 1.41%. 1.76%-
2.11%522.46%. AR SR BRI LE L3R 2. K]
BEERL 78 20 #0180 H i 194, AT IC LU RR B (GR 1),
TS JE B o R AADRE R AT, 2% 481 il B3 mm
ANBURLERLRL, PRAF T UK (-20°C).
1.2 S&ERIEFEE

SE 56 1 56d, HT31 Bk ik 540 2 4] U6 AR &N
(298.89+15.30) ghaiiti B2 YLK 240, 7 7 & T 184
WA R, A 1.0 mx2.0 mx2.0 m , FEALZ> 64,
AN EE, BN EE30E M, 7 HHREA R R
FRIC HL PRl kR 2 1A 7 56d (SRR 18] M20214E7 A H
FAR20214F9 H Hf)). S50 K A o e H MR (H
PR N A% BW/A) 7 i30T o B R 58 AT,
43 51°808:00 am. 13:00 pmA117:30 pm. 45 5 J& il
TE VR SE G 0 AR 5T B T R A R R . SRR IR K
HEAE28—32°C, ¥R E NG6.0 mg/LE AT, pHNT.6—
8.0,
1.3 HAXRE

FEFHAE R, 25 24h 5 BHATRRE, it Hid %
SHG SRR DLFRTEAE N AL LI 3
26 30 mg/LI¥) MS-222 R, F & A4 Jofi 12 S A4k
K, b 5 B AR 2R b7 1 VLA, fER A ST



HUI‘

— A TDRPRS RO A K P B AR A R LA BT S 3

HIVA R, M A7 7E-20°C H T WL B Z U B
WAEARI 2, — At A7 E-80°C I T2 T2 M.
14 ST

KRR

HHZE(WGR, %)=(RIJHE-AIIH) > 100/ H;

5T 203 (PER)=(K ¥ 55— 4 5 )/(1a) R 45
B Ex AR E A& 8);

R 1 ARE S MEFER(TIRER, %)

Tab. 1 Feed formulation and nutritional composition (dry matter
basis, %)

. TR 2R
TH Dietary arginine level

ftem 071 106 141 1.76 211 246
¥ Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
SEHFFRapeseed meal 5.00 5.00 5.00 5.00 5.00 5.00

T K UEH# Cornstarch 16.00 16.00 16.00 16.00 16.00 16.00

T KB A Corn gluten  19.00 19.00 19.00 19.00 19.00 19.00
meal

YK Subflour 22.00 22.00 22.00 22.00 22.00 22.00
F.ifSoybean oil 4.00 4.00 4.00 4.00 4.00 4.00
AR 15.59 15.59 15.59 15.59 15.59 15.59

Microcrystalline cellulose
SZALJEBECholine chloride 0.50 0.50 0.50 0.50 0.50 0.50

R — 45 Calcium 3.00 3.00 3.00 3.00 3.00 3.00
dihydrogen phosphate

ek ZHUER Vitamin - 030 0.30 0.30 0.30 0.30 0.30
premix

ETTETUER Trace 020 020 020 020 020 0.20
element premix

AR TR R Amino acid 9.30 930 930 9.30 9.30 9.30

premix

L-TH % R L-alanine 1.75 140 1.05 0.70 0.35 0.00
L4552 L-arginine 0.00 035 0.70 1.05 1.40 1.75
£t Total 100

5 3% /K FNutrient level
#H % (A Crude protein 28.11 28.11 28.11 28.11 28.11 28.11
HL g 5 Crude fat 563 5.63 563 563 563 5.63

2K 5 Crude ash 574 574 574 574 574 5.74

T (DHEAE R TUREHE T AR A): 46432 A 8000 1U,
4k H C 500 mg, 4E2E F D, 3000 U, 4E4: KE 60 mg, 4i4: KK,
5 mg, 442 B, 30 mg, 4E4E F By 15 mg, 4E4EH B, 0.5 mg, &
{LJEBR 5000 mg, JHER 175 mg, D-AHZ 2.5 mg, WLEE 1000 mg,
M 5 mg, 2R 50 mg; ()N 5 TR (R T et 52 4t): 4
25 mg, i 3 mg, £k 25 mg, £ 15 mg, il 0.6 mg, £ 0.1 mg,
0.4 mg; (3)1A1HEC il b o - 32 2 5 B B R L 28 L 2 (NRC): i
O B8 7 5 SR B AR RB AL A S T

Note: (1) Vitamin premix (provided per kg of feed): VA 8000
IU, VC 500 mg, VD5 3000 IU, VE 60 mg, VK5 5 mg, VB, 30 mg,
VBg 15 mg, VB, 0.5 mg, choline chloride 5000 mg, nicotinic acid
175 mg, D-biotin 2.5 mg, inositol 1000 mg, folic acid 5 mg,
pantothenic acid 50 mg; (2)Mineral premix (provided per kg of
feed): zinc (Zn) 25 mg, copper (Cu) 3 mg, iron (Fe) 25 mg,
manganese (Mn) 15 mg, liodine (I) 0.6 mg, cobalt (Co) 0.1 mg,
selenium (Se) 0.4 mg; (3)Feed formulation standards: mainly
based on the National Research Council (NRC): Nutritional
Requi[rzelg%nts of Fish and Shrimp and the previous research of the
group

%5 78 A K #(SGR, %/d)=[In(CK 34 F )—In(¥] %)
)% 100/ 56 J& #1;

T KL R F(FCR)=1 e} £ HX T+ H2 /(R %) H 471 3
H);

ARMESHMNESZE  RARARN S
M4 Food Technology Corporation TPA (£ [F), #47
LA S B A ABY U] 3. HARTPA #6312 4L
BB LU,

BLRAK: AN g A B TR0, B
HL4°C, 2000 r/min &5 »30min, T /K5 J& Fx &8 -1t
HAKE,

AREWR: TAN0S g A E TRA#AET, 75C
KR, KB 10min, 1K EREIF T HZAE R

pHll %€ : WLPIFE 0.5 g 47, in10 mLZET#E /K
HIF B 1 50 3, B0 HL4°C, 4500 r/min 550> 10min, HY

*2 ERMAREEBRERTOREM, %)

Tab. 2 Amino acid composition of basal feed (dry matter basis,
%)

S-SR
FgRtt FIERIES 28%MA
Fishmeal- Wil e FHEH
TiHItem Rapeseed meal- Amino acid 28% muscley, " s
. . Basic feed
Secondary mixture protein rovision
meal-Corn supply supply p
gluten meal
provided
HAR 0.49 0.29 0.78 0.71
Methionine
F 2 B Lysine 0.51 1.98 2.49 2.49
RN 0.71 0.00 1.67 1.05
Arginine
HEIR 0.40 0.65 1.05 1.05
Histidine
e E R 0.72 0.15 0.87 0.87
Isoleucine
TLE R 2.26 0.00 1.22 2.26
Leucine
KNE 1.02 1.23 225 225
Phenylalanine
T 0.62 1.67 2.29 2.29
Threonine
R Valine 0.85 0.39 1.24 1.24
MR 1.67 0.06 1.54 1.54
Alanine
B 3.58 0.00 3.58 424
Glutamic acid
B 0.61 0.54 1.15 1.15
Glycine
RERR 1.12 1.71 2.83 2.83
Aspartic acid
24 53 W2 Serine 0.97 0.01 0.98 0.98
R 0.21 0.17 0.38 0.38
Cysteine
i S 0.71 0.25 0.96 0.96
Tyrosine
I S 0.64 0.20 0.84 0.84
Proline




4 KR R

3 E pH.

LR 5 B I AR R AE3ER LRI (1 emx1 cmx
0.5 cm), J5 H 4 2 4 (GEB-104 Pantone Color-Cue)
FEATINLAZRR L . a b . HARERIE 3.

A AHERE T A AW BE VLR L6
S, FH30 me/LA) MS-222BR B8 AE 1 em’, 9
0 i U0 R R T HES: 1 . 47 B8 o
(Eclipse Ci-L)XI LA 4E AR WLAF4E LA Wler
SRS A, FEUT S BN LAR 4 ) T AR R DL
AR Y

PR ERIEFRNE BRI H & HLA
FHUK A 3 35 K EE 0, B 25 IR R4 17K 48, IO %
JUL PR 2H SR HR 5 B 1 T4 ST A I3 (0.9%2E 38 6 7K 1
ITA) IR AR B, B OAL4°C 4500 r/miniS 0> 15min, B
HEET-20C%&H.

JUL A A S A A A B R P g B B A 4 Rt
A B =] G & e, R bra b isbr st
EACENE. S EAIEE . BEHE R SN R
FH A 5 R A R 9 B AR ) il 2
15 AAERAREXERRIENE

FIFH TRIZolZ: HEBL % 4H 4L -ARNA, 2 18 Ui B 45
F B RNA KR ¥ 5% 9cDNA.

H 3 Genbank H I A 11 85 £ 3 (K] /37 51 e o 5| 4
(3 3), A HAETAEY TR ERBRD AT A

®3 LW

Tab. 3 Primers for experiment

FE[K 42 FrGene name 5% 7 %|Primer sequence (5'—3)

AR R Hror CCACAACGCAGCCAACAA
GCCACAGAATAGCAACCCT

&SN akt GGTGTGTTCAAGTTCACCGTCT
TCCTCACCCAGCTCTCCA

S6EE B s6k1 GCCAATCTCAGCGTTCTCAAC

CTGCCTAACATCATCCTCCTT

ABZE G 4ebpl GCTACCTCACGACTATTGC3
TTCTTGCTTGTCACTCCTG

YEKHEERHOL foxol  CCAAGAGCAGAGGACGAG
CATCAATAAAGGGCGAGA

p-actin GGCAGGTCATCACCATCGG

TTGGCATACAGGTCTTTACGG

o S 926 E B PCRIZ MR HESYBR” Premix Ex
Tag"" (Tli RNaseH Plus)(Code: RR420A)ix 71 £ it
B 533817, RHISYBR Green#:(fiZ:, 7t Applied Bios-
ystems 7500 Real Time PCR System 3L i PCRAG M 5
Gt R T .
1.6 HiESIt

H 4 3548 FH SPSS23.04¢ 1 A i3k 47 FL R & 7
20T, DL EEARHEZ R R o 24K F Duncan’s
152 E LR, W 22 S0 3 1 3 /K P (P<0.05) . [H]
AR 4 A AR REAH SC R A, SR FH = il Ze =1 U4 40 #r
D73, W AR K A Vi R A R A I R R T

2 &R
2.1 ARMEEERKEXIRHREE KRR AR
F RIS

PATHSE B P R RpE AR KR R E R
REEAS RS B 0 2 055 B TR R AR AL
AR 4), P 14a1%H 8 ER RE e A KR
FE T HARFH(P<0.05), AR EERT2.11%
F12.46%41 (P<0.05). {H AR 2R HOU 240 I a2,
LA1%H R R HUE KT BR1.76%2H 7M1 H R &
#H(P<0.05).

o R T B R G R R AR KR AR R
5 R FR K 3EAT Z R i 26 1513 43 A 45
WA 1):

18 5 R (p)) 5 1A R Z R KT (o) i IR [E1E 7
2 H9p,= —19.12x"+60.195x+42.951 (R*=0.6899), >4/
RS R IRK TN 1.57%, 16 H R 50K, 490.33%;

B AR K (1) 5 1R R K () 1 2k [
UE 752 Agpy= —0.1848x°+0.5824x+0.6893(R°=0.7024),
YRR RS B R K N 1.58%, FrE KRR K, N
1.15%/d;

TRE R B (vs) 5 RS Z R KT () [ Ik R
77 72 H5=0.597x"+1.8861x+3.3791(R’=0.782), 4%l

R4 RS EEK TR KM RE R RRLF R R

Tab.4 Effects of dietary arginine level on growth performance and feed utilization of Songpu mirror carp

HGroup WIAKEIBW (g) A RIKEFBW (g) MHEAEWGR (%) el KESGR (%/d) Ak RHFCR & A FREPER

0.71% 298.67+20.48 524.55+31.63"
1.06% 306.22+19.51 558.68+19.81"
1.41% 286.22+12.39 564.81419.79"
1.76% 302.6746.93 563.66+5.89"

2.11% 295.33423.67 536.83+19.33"
2.46% 304.2244.91 539.69+14.69"

75.7142.08°
82.75+8.57"
97.3943.15"
86.27+2.81°
82.23+8.47"
77.38+2.33%

1.01£0.03° 2.37+0.07" 1.17+0.04"
1.08£0.09% 2.06£0.21" 1.1840.06°
1.21+0.03" 1.750.06" 1.24+0.02"
1.11+0.03" 1.95+0.06" 1.200.06"
1.07+0.08" 2.20+0.11%" 1.1420.05"
1.020.03" 2.27+0.04° 1.07+0.07°

R P 3N E RN F AT AR B A A A A RS B bR BT EARROR TR E 2 R (P=0.05); T FE
Note: Data are means of triplicates. Means in each bar sharing the same superscript letter or absence of superscripts are not signifi-
cantly different determined by Tukey’s test (P =0.05), the same applies below
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B BK TN 1.58%, TR REULIE, 41,89,

22 AR EERK T MAR N E 7 R T
e

Fou 3 15 L 1A P 14 7K 43 RO B B ) R
R /KPR 386 0 25 T 1 Ja BRI I A4k 2k R (R 5),
HARR I Koy RO A & E1E1.76%M11.41%4H

100 r y=-19.12:+60.195x+42.951
— ()5 L R2:06899
S ‘ X=1.574
~ 07T ¥=90.33
O
= 85 |
@ 80 |
Em
= 75t
70 s s T s s ;
035 070 1.05 140 1.75 2.10 245 280
TalkHRG R 7k *F-Dietary arginine level (%)
1.25 y=—0.1848x>+0.5824x+0.6893
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Tab. 5 Effect of dietary arginine level on muscle nutrient compo-
sition of Songpu mirror carp

1 K5y HE A LR 7 HLK 5y
Group Mozsture Crgdeo Cru;ie Cru(ge
(%) protein (%) fat (%) ash (%)
0.71% 78.24+0.08°  9.30£0.41° 1.6320.32" 1.23+0.07
1.06% 78.89+0.12" 10.27+0.41" 0.98+0.13°  127+0.12
1.41% 78.89+0.41° 10.85+0.22" 0.82+0.06° 1.19+0.06
1.76% 79.28+0.16° 10.23£0.36° 0.91£0.10° 1.31+0.07
211% 78.88+0.28"  9.27+0.30° 1.18+0.15" 1.27+0.02
2.46% 78.67+0.22"  8.84+0.50° 1.19+0.19" 121+0.06

TARHE EERK E TR IR ERAN A RS S B R B Y NI BRI

Tab. 6 Effects of dietary arginine level on muscle texture parameters and shear force of Songpu mirror carp

Y% Group fi# ¥ Hardness (N) P %P Cohesion Hifh4: Adhesion (N) 314 Elasticity (mm) FHI % Masticity (1) 871 /7Shear force (N)

abc

ab

a

abc

0.71% 6.05+£1.96" 0.43+0.02" 257.45+84.52™
1.06% 8.13+3.41% 0.43+0.06" 336.04+113.63
1.41% 8.76+4.41° 0.50+0.04" 420.41+124.07
1.76% 8.41+2.59° 0.51£0.06" 453.18+262.21
2.11% 6.84+2.69" 0.4620.05" 315.17£137.93
2.46% 4.57+1.47° 0.45+0.06" 207.84+73.34°

0.68+0.07° 177.33+73.48° 25.0144.36"
0.830.06" 277.56£98.67" 26.7848.70°
0.89+0.09" 376.57£119.51° 30.80+10.57"
0.83+0.05" 374.824217.37" 30.65+13.44"
0.81+0.13" 263.19+137.18"™ 21.18+8.28%
0.73%0.08™ 152.06£61.25° 16.38+6.28"
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Fig. 2 Effect of dietary arginine level on muscle water loss rate and pH value of Songpu mirror carp
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Different letters indicate significant differences in different experimental groups at the same time (£<0.05); the same applies below
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Fig. 4 Effect of dietary arginine level on muscle color of Songpu mirror carp
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Fig. 5 Effect of dietary arginine level on the antioxidant capacity of Songpu mirror carp muscle



10

KRR Y R

% 18§ Protein kinase B (akt)

4B4E A 9 1 4E-binding protein 1 (4ebpl)

PANUVA PLincar PQuudra(ic
0.012 0.091 0.009
P ® 0.71%
S 207 wi06%
.g A 1.41% a
S v 1.76% Ada ab
g 15 ¢2.11% X
Y ®2.46% abe
8 \A A4 abc
g c A AA e
2 10} > e
g - vyv
S:% A A v
T oo >
H o5 |
hE-
ik
(£
==
0 . . . . . )
0.71 1.06 1.41 1.76  2.11 2.46
s BRI i Arginine addition (%)
P ANOVA P, Linear P Quadratic P ANOVA P, Linear P, Quadratic
0.000 0.042 0.000 0.035 0.514 0.076
- ©0.71% 3 ®0.71%
" 1.06% ~ a " 1.06%
A 141% ¢ AAa A 1.41%
v 1.76% = v 1.76%
ab —
b ab
*2.11% Lo, 2 vy  *211%
- ®2.46% £ 2t be  2.46%
vyv —~ C
b % P YY) HEE 4,4, VYY be
5]
W °tre = abc
vy * * £
i see _g[@ 1r 1 vVvYy
28 A A A
I
6]
el
5]
1 1 1 1 1 J 0 I I I I I I
0.71 1.06 1.41 1.76 ~ 2.11  2.46 0.71 1.06 1.41 .76 2.11 2.46
s SRR I Arginine addition (%) K5 BRI & Arginine addition (%)
Pnova Plivear Puadratic P axova Pinear Pouadraic
0.000 0.873 0.002 0.006 0.555 0.006
r ® 0.71% ’._; 25 ¢ 0 0.71%
m 1.06% 5 m1.06%
A 141% ot . A 1.41%
3 v 1.76% g 20 | T v 1.76%
¢ 2.11% E3) 244 *2.11%
®2.46% 2 ®2.46%
L b é 1.5
b Mad b T b
eoe m l.) n e % ab b eee-
L Laa ; S :jé 1.0 + b RE~TS
[ ] [ ] ot
[ ] L] —
O - 1
L a 05
H‘E{ AAA
«
1 1 1 1 1 I ;( 0 1 1 1 1
0.71 1.06 1.41 1.76  2.11 2.46 0.71 1.06 1.41 1.76  2.11 2.46

s B RS & Arginine addition (%)

K6

TR 2R /K P X FA T BB LA 58 1 A AR S 2 R R 52 R

s B RS fn: Arginine addition (%)

Fig. 6 Effect of dietary arginine level on genes related to muscle protein synthesis in Songpu mirror carp
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DIETARY ARGININE ON GROWTH AND MUSCLE QUALITY OF SONGPU
MIRROR CARP (CYPRINUS CARPIO SONGPU) IN MID-GROWTH STAGE

GAO Yi-Qi"?, FAN Ze"’, CHENG Zhen-Yan’, WU Di', WANG Lian-Sheng', LI Jin-Nan' and LI Chen-Hui"’

(1. Key Laboratory of Aquatic Animal Diseases and Immune Technology of Heilongjiang Province, Heilongjiang River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China; 2. Tianjin Key Lab of Aqua-Ecology and Aquacul-
ture, College of Fisheries, Tianjin Agricultural University, Tianjin 300384, China; 3. Inspection and Testing Center for Fishery
Environment and Aquatic Products(Harbin), Ministry of Agriculture and Rural Affairs, Harbin 150070, China)

Abstract: Abstracts: The study assessed the impact of dietary arginine supplementation on the growth performance,
feed efficiency, muscle attributes, and antioxidant potential of Songpu mirror carp (Cyprinus carpio Songpu) during the
mid-growth stage. Six semi-refined diets containing 28.11% crude protein were formulated with dietary arginine levels
of 0.71%, 1.06%, 1.41%, 1.76%, 2.11%, and 2.46%. Each diet was fed to three replicate groups of carp with an initial
body weight of (298.89+15.30) g for 56d Results indicated that the weight gain rate (WGR), specific growth rate
(SGR), and protein efficiency ratio (PER) exhibited an initial increase followed by a decrease as arginine levels in the
feed rose, with the most pronounced enhancement occurring at 1.41% arginine. Conversely, the feed conversion ratio
(FCR) demonstrated an opposite trend, showing significantly lower FCR (P<0.05) in the 1.41% group compared to the
other groups except the 1.76% group. In the 1.41% arginine group, value in hardness, elasticity, chewiness, and shear
force metrics were superior to the other groups. Furthermore, water loss rates for centrifugation and cooking in the
1.41% arginine group were the minimal and centrifugation water loss was significantly lower than those in the 0.71%
and 2.46% groups (P<0.05). However, cooking loss rates did not vary significantly amongst groups (P>0.05). Myofi-
bre diameter was notably reduced (P<0.05) in the 1.41% arginine group compared to those with 0.71%, 2.11%, and
2.46%, whereas myofibre density was significantly augmented (P<0.05) in other groups except for the 1.76% group.
For muscle color, L value in the 1.76% group and b value in the 1.41% group were significantly lower than those in
other groups (P<0.05). The a values exhibited an increasing trend, and highest value occurred in the 1.41% group
(P>0.05). The activities of superoxide dismutase (SOD) and peroxidase (POD), catalase (CAT) and contents of
glutathione (GSH), and total antioxidant capacity (T-AOC) were significantly elevated (P<0.05) in the 1.41% cohort in
contrast to the other groups, whereas malondialdehyde (MDA) content in the muscle reached the lowest level in the
1.41% group, showing no significant differences (P>0.05). The expression of rapamycin target protein (for), protein
kinase B (akf), S6 protein kinase 1 (s6k!/), 4E-binding protein 1 (4ebpl), and forkhead box O1 (foxol) was substan-
tially upregulated in muscle in the 1.41% arginine group (P<0.05). Based on WGR, SGR and FCR as evaluation
indexes, binomial regression model analysis showed that dietary arginine requirements for Songpu mirror carp in
growth mid-stage were 1.41% to 1.58% of feed dry matter.

Key words: L-arginine; Growth; Antioxidant; Muscle quality; Songpu mirror carp



	1 材料与方法
	1.1 实验饲料
	1.2 实验鱼及饲养管理
	1.3 样本采集
	1.4 实验方法
	1.5 肌肉蛋白合成相关基因表达测定
	1.6 数据统计

	2 结果
	2.1 饲料精氨酸水平对松浦镜鲤生长性能及饲料利用的影响
	2.2 饲料精氨酸水平对松浦镜鲤肌肉营养成分的影响
	2.3 饲料精氨酸水平对松浦镜鲤肌肉质构参数及剪切力的影响
	2.4 饲料精氨酸水平对松浦镜鲤肌肉失水率及pH的影响
	2.5 饲料精氨酸水平对松浦镜鲤肌纤维特性的影响
	2.6 饲料精氨酸水平对松浦镜鲤肌肉色泽的影响
	2.7 饲料精氨酸水平对松浦镜鲤肌肉抗氧化能力的影响
	2.8 肌肉蛋白合成相关基因表达

	3 讨论
	3.1 饲料精氨酸水平对松浦镜鲤生长性能及饲料利用的影响
	3.2 饲料精氨酸水平对肌肉营养成分及蛋白合成基因的影响
	3.3 饲料精氨酸水平对松浦镜鲤肌肉质构、组织形态、系水力及肉色的影响
	3.4 饲料精氨酸水平对松浦镜鲤肌肉抗氧化能力的影响

	4 结论
	参考文献

