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A LE FIEAAR L, SR R ok BRI #E T fa i
ZRWNNERR DT, I, AR Y 77 SR
e 25 B S F B AR H AR OR U] B 1A
FRR . O ETRR . FET R T AR R
SR, PR (Acanthopagrus schlegelii) 4 21 d
Hge e Hoen A - IR AR, Si8h, HFR 10d
J5 W98 (Hypophthalmichthy nobilis), L AR
HEE R ELL, JAE IO E IR
™ 2 b, W RSCRSZ VRIS T M
WRE RS2, LAl S5 S A8 R A 22 S
FRBE AR . RN VRIS T R B AR AN [ i
B, [RIAS AR T RE A I A D B R ) TR R
W S AN i 2 A e LB THTL A o B ) )t
FRIH R — HJR 2K R o T
YR 2R 2 — U I T 9 8 s 3 2 T
XPKET . A KRR . LA BT . SR
N, ERIRGR L e DA SRR 7 AR
M S R A IR R A R BB BT, R
A B A A 5 BN A LR N, 3 L
A G B A AR T e it 451, BRI fa R LA
RLEE A58 3R ™ SR, aeh I ) 5 5 28
Tk R TR =S ], S 80™ &8 & 5 8l
G/ R = [ 12K ) - 0 s e A oS
e AR E A RN S N I R KR e S
S = S S R N T S
TR, HIRFE % A A SR W 45 R 5 4
/b W13kt (Megalobrama amblycephala)™ J B
SO A AT 5 2 R AR ) A 2 A R B T AR
THE SRR, MXTASHRFREEAT R
A5 (Micropterus salmoides) W) F 43 %5 B 14 R i)k
I, PR E R 1) e i R S A R
KRR ERFRANM G5, 2 I ERK i 3%
FRI A —, BA A BT SE . JoLRDR SO
o MER—FEZEDIRK I TN, T8
12021 4ERY - EA 70 O3 ¢ LU R HAT, BN
SRS H R LR O A ZIE, HHEK
P EE (Salmo salar)™ . E. [ (Coregonus lav-
aretus)?” . B Hi % (Maccullochella peelii)™ .
i (Ctenopharyngodon idella)? . #§” . #J (Car-
assius auratus)” . BEF LB AR (Oreochromis
mossambicus)™ . (Cyprinus carpio)®™ S
51 ) N 85 i £ (Pelteobagrus fulvidraco)™ 5 ,
KT A A IR K 1 BB Y A 58 A FR T 1 (]
FR, R UL SR R 4 R R R T PR A A A v
FEROR T AR IE . AT RE T 81 28 d 1Y

HESL, HA T NG SE (7d, ANEAE) fk
Wi SR (28 d, AR TR FRAE 5 LR A
FROE | M A=A A8 bR . RS A A0 it i 1 DL
WLIAIE 5 BRI R ) & o 2 7
Ko 25 AR L AR FHHE ) SR AL BRI SRt
1 MRS Tk

1.1 S, FEBEEHEERE

AWEFETF 2022 4F 4 AP, R dhAUAS 1R
1R A [(460.60+£12.74) g] >R W T 1) 1 i 222 1) 7™
RERERY, WEKEEEEMTT LR ES K
BEARY, B HRE— B, fd TR AR 1T B i
A9, R OKIRZ 1.5 m (I ESNETE
KVEH (AR 6 m, WRIE 2m). 75l B
4 (2.5 kg/m’, LSD), W B (7.5 kg/m’, MSD)
N ® A (12.5 kg/m®, HSD), f P S2H62H 4% 3
APAT, DAHSRE 0 NFIIR AT IR, SCde i 7 rp
VBN G387 6 1T S 55 ) e BRI

SCIG T RET, S T 2 d SR, ikfa
EN A . BEIR RS 7d, 56 8 RITLR
A SORL DR (7 AR g K AR B e 1y A PR A
A)), R 27K (8:00 A1 17:00), H 0
RFRE Y 2%, FERICEEE MIETIEN, K&
BHE BRI, 7R R SC I, AR
AN ] B FF R, % i 4 6.87~9.64 mg/L, Kl
12.6~16.2 °C, pH 7.08~7.60,

SR FE 0L 7 F1 28 d XA A B 4H B
ML 6 B, D iR A, AR
ZERMAE RN, WG fERI iR, FREFNE. A
W K R IR G, o036 T IoR & B4,
—80 °C fRAF# A, FFH AR THLA AR E 5 43
BT HHBEA, 20 °CH1EEH.

1.2 HEKIEFRENE

HR 4 LT A E RS B (HST) . EAATS
(VS W RBEARIFE 20 (MFT) ML (CF):

W,

HSI (%) = —= x 100%
w
W

VSI (%) = WV % 100%
W,

MFI (%) = WF % 100%

w
3\
CF (g/cm”) = EXIOO
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EE & (g), Wy WIHRBEIRNIER (g), LA
£ (cm),
1.3 Mi&AE L IsFRNE

il 5 I T N YRR 3 AR D B T (TP,
A045-2-2). Ifil 4 (GLU, A154-1-1). H il =g
(TG, A110-1-1), K% B2 A I [E B (LDL-C,
A113-1-1) J & % & i & 1 0 [& B (HDL-C,
AL12-1-1) Fr i, RS bRI M I r A=
TARFFR T B S, HAR T A S %
UL,
1.4 RIS HIEFRNE

AR AE T80 °C I FAE, 4 °C VKA ff 7k
YEACI T M K 4y, DAAREER K 513K
T, ML 9 M ELA (IRFH LR il gl 4150 9K
W, 7E4°C T LA3 000 r/min B.0> 10 min, B |
T TP (A045-2-2) . MAELYIE LG (SOD,
A001-3-2). N [ (MDA, A003-1-2) Fiit4 1k
S (CAT, A007-1-1) FEdghrill 2, LikF545
YA P R e s A T AR 2 P 1 35 S
NSRS Wi =) b
1.5 AAEFHSNE

K% GB 5009.3—2016 M%) B 43 T
HEIE s HAE R GB 5009.5—2016 H A EIL
o AL & ; MAE DR H GB 5009.6—2016
FICHEPED E ; K 4532K FH GB 5009.4—2016
B — LI E o Z BRI S iR & = il 2 =
14 GB 5009.124—2016 #47,

1.6 EFMEITEMN

A 1973 45 FAO/WHO % 13 1 42, 55 18 1F
AR Y A [ Fp B AR B E R S B
fb DA W78 T 4 1 A 4 X0 2 4 P ) R R R
K, AR AR IS (AAS). fLFEPES)
(CS) M Wb EIETRYEEL (EAAD),

TR H(mg/g N) =

Bl —E IR 5 1 (%)
R dh PP 1R (%)
AAS =

X 6.25x 1 000

TRV B A A = SE R 5 B (mg /g N)
FAOM- 7B B bh 5 AL MR 1% 5 (mg /g N)

CS =
RPN AR 7 P AU T LR S B (mg /g N)
X A R P AL A R LR & (mg /g N)
EAAI =
(ﬂ?ﬁ«:ﬁ% y o R,
R s B R
X, n M EAIERRE, t VLR EARA
TR & B (mg/g N), s NG E AR K2 LR
i (mg/g N),
1.7 BUESDHH
5706 B4 SR Office Excel 2016 3% {4 1
TTACEE, AHRB9BETTH A A SPSS v19.0 A4
SERL . FERVERAE LW A Ak BT I BT S Ak
Febr . BEWTIR B4 . & FE IR A3 1) 2 A 2% 57
FIH PR & 7 224381 (One-Way ANOVA) DA M
Duncan [C £ & 52K K, 03 MEKSE 3
B A P<0.05. 3CH B Y DL 2 H 45 A 1R
(mean+SE) IR .

2 gEH

21 KOZE#H&GKRABTEELFAEFEZEM
A FEETE ERET ik

IR AR K AR R (7 d) I FE b BE % B
RGN, ABAE K B4R (28 d) h 2 T %
B, 2 AIEE] S A UL 25 R B3 . HSI
1 VST AR P 2 B () 38 i RAIG, o HR K s
FRALFH (P<0.05) (3 1),

R T i 2 f AT 0 AR SR B R AR AR AV R
IR AR fE R, SEUGTR A AN R 3% 25 5 1 4
P, i R P AT 40T, R BRI HE A
JE R IR AR 2 J0 2 AR R 11 R A ) e R RRAE
(F 1), ¥ TfafkdE & CF, MILABRA, K
H IR B 5T 3G N 15% A1 47% (P<0.05),
S B IR I IR N (4.5% 1 23%). BRI,
KIS R & R EUAK . HSIL VSIX 3
DGR B FEE (P<0.05), X MFILi 5, %
W SR T NN RAB WS 24%, (HK G
FEENIEINT 9.6%, X i HH J 41 Fn K 000 332 %6t
FIENR I R B A B AR RCR

22 ROFRGPMBEXLFRREALEERE
FIEFE SRS E EREK

i B R IR N AN R 4 A I 22 5

100 x XlOO)

1
n
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R 1 FEFERENAORGREBEAERMKEFHEL

Tab.1 Variations of physical indicators of M. salmoides reared at different stocking density during

short/long-term depuration

Wik T T/d IR stocking density I i 4
physical indicators depuration time LSD MSD HSD time dimension
/g 0 460.60 + 12.74®
body weight 7 455.83 +28.47 465.17 +31.56 523.32 +37.75 481.44 + 19.22°®
28 566.15+27.07 530.26 +31.10 498.33 + 10.47 531.58 + 14.92*
fAK/em 0 25.98 +0.56"
body length 7 2423 +0.37 24.45+0.35 24.87 +0.44 24.52+0.22°
28 2435+0.26 24.20+0.52 23.25+0.38 23.93 +0.25°
FF At %% 0 236+ 0.05"
HSI 7 2.01+0.15 1.96+0.18 1.79 £ 0.07 1.92 £ 0.08"
28 232+0.10° 1.92+0.05° 1.79+0.13° 1.99 +0.08®
IEARTE 2% 0 528 +0.12*
Vsl 7 438+0.35 432+0.22 4.02+0.23 424+0.15
28 3.95+0.15° 330+0.11° 3.19+0.19° 3.48 £0.12¢
J¥ Z AR DT 50 % 0 1.86 +0.17*®
MEL 7 1.63 +0.06 1.52+0.12 1.28+0.19 1.48 +0.08"
28 2.14+0.27 1.74+0.11 2.07+0.22 2.04+0.13%
JIELH 5 /% 0 2.63+0.11°
CF 7 3.19+0.11 3.17+0.14 3.40 +0.20 3.25+0.09°
28 3.91 +0.06 3.75+0.19 3.83+£0.18 3.86 + 0.08"

H: ARNG FRERORFIT W22 57 5 (P<0.05), ANRKNGFRERFASZ0ZEREE (P<0.05); FHE.

Notes: Lowercase superscripts in the same row sharing no letters indicate significant differences among different stocking density groups (P<0.05), while

uppercase superscripts in the same column sharing no latters indicates significant difference over depuration time (P<0.05); the same below.

20 AR AR (5% T H Il =) ¥97F LSD 41
Wk d s (B . SR, KR IS 1R 1
IR v A% I AR AR R AR 9 B IR A
MSD 41, f34% TP. GLU #1 LDL-C., IH4h, il
o 2 FF Y CAT. SOD 1 MDA 4% ok %
fE AR P E AL BE TT o T I R 0 35 (5 i)
AN—, ME—A & SOD £ 7E MSD 4H #5 %
PR BB KT (P<0.05) (36 2),

I TE B 5 R B AR, A
H RS T ECH I S ER A R R T, A AR
MEA SR (P<0.05). M IRies T RO HR
£ 1L 9 v ) v % B B AR 1 IE [T B (2.90 vs. 1.87)
G2 B 1 8 1 IH [ i (2.46 vs. 2.29), {H KM
HFE (28 d) HIEIAH R IR (3R 2). Bl R
BN RE G, iR fbEE T (CAT & SOD)
BB TGS, KIEESRE D52 64%
1 48% [ REME . MDA 7 i il 4 15+ 57 o [B] (1) ZE
KATHE % (P<0.05) (3 2).

23 AOBSIRNENEFRIENEREER
FE R 7 B [E] L AR AL

JETRN K 0 5 R LA S TR) 97 5 4%
A E M LR, i fE MSD s,
TG 17 76 K g % T B 2% B I 3 K L i
FRRAL (P<0.05), %3 MSD 41 743 & i A%
THAE A (P<0.05), 7K 537E P Fh ¥ 52 0 1]
FASALM (K 3)o MEFTRIZERE A, ANigki
WK SR, S S EOCH B LW &
BUB IR IREAG, N 3 i, AHELXTHRRA,
VR SRR T RHUIG G . RLEE A O R, A
BT WUR R KAy, AL S RS
TwEET,

24 KORSHAREMEREAREZEETEFT
SE AR B E] ERY AL

N T A AT LA i 05 R 5 4 (4 AR AR A
O, AL SEAR I LA 14 RIS TR, AL
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®2 TEFEREXNAORG MRS CEREFERELENERRAMKRSEFTNE R

Tab. 2

different stocking density during short/long-term depuration

Variations of serum biochemistry and hepatic antioxidant enzyme activity of M. salmoides reared at

Fabr T T)/d IR stocking density I i 4
indicators depuration time LSD MSD HSD time dimension
IMEAEAIRER  plasma biochemical parameters

Hih =#g/(mmol/L) TG 0 8.14 +0.75"
7 9.46 £ 0.29 11.96 £ 1.16 11.82+1.01 11.04 £ 0.48*
28 12.52£0.91 12.37+1.34 10.81 +£0.86 11.96 = 0.62*
S A/ (mmol/L) TP 0 108.64 + 1.87*
7 75.23 £3.16* 75.63 +1.80° 64.03+£2.27° 72.07 £ 1.60°
28 75.57 £2.62° 86.24 +2.14° 77.40 £2.28° 79.61 £ 1.50®
H % BE/(mmol/L) GLU 0 13.31+0.82%
7 13.74 £ 1.07 12.81 £ 1.21 12.69 £ 0.91 13.10 £ 0.60*
28 7.85+0.67 8.82 +0.96 7.92+0.74 8.23 + 0.46°
o 2 P I S A IR [ B2 /(mmol/L) - HDL-C 0 1.87 +0.23°
7 3.47 +£0.20° 1.53+0.26° 2.74 +£0.44° 2.90 £ 0.26"
28 0.82+0.13 0.95+0.17 1.51+0.42 1.10+0.16°

6% B2 I 4 (1 IR [E A%/ (mmol/L) - LDL-C 0 2.29+0.22%°
7 3.29 +0.49° 2.49 +£0.20™ 1.83+0.13° 2.46+0.16*
28 2.07+0.22 2.26+£0.21 2.05+0.25 1.93+£0.10°

FFRESTEALBE ST  liver antioxidant capacity

I A AL E/(U/mg prot)  CAT 0 46.44 +3.26"
7 26.07 +3.89 19.71 £2.58 1947+ 1.76 20.45+1.33"
28 19.19+2.17 16.54 £ 1.74 17.65 + 1.44 16.87 + 0.84°

A AL BE/(U/mg prot)  SOD 0 42.66 + 36.60*
7 17.55+3.74° 4738 £5.51° 44.88 £ 6.27° 36.60 + 5.46*
28 15.15+2.36° 33.18+£2.73" 18.56+1.51° 22.30 £2.99%
7 —®/(mmol/L) MDA 0 9.31 +0.49"
7 5.35+0.58 4.05+0.56 5.62 +0.68 471 +0.35¢
28 9.27+0.79 14.87 +£1.18° 12.48 +0.84" 12.20 + 0.62*

3 P ARSI R (SFA). 5 R et IS 7 R
(MUFA) 1 6 Fl Z AN FIIE i R (PUFA), X L&
BE MR AE I . K DL RO TR S5 58 % % T 1 AR
ARIE B0 5 AR D B AR A Dl — B, BRSNS 3
mfE] K%, SFA. PUFA. 1k Fi/H2 (EPA)
M+ ZBRANHTR (DHA) Y976 LSD 41 FhAG il 5]
& (R 4).

B 1) 2 B b ) LA e 7 T v 3R A B (7
28 d) S B0 AR 5 R B (ESFA) K T
FEHT (0 d) (P<0.05)(F& 4). 1 A1 Fl g B /R
(SUFA). AN NG I 2 (EMUFA) & 2 AN
FIIR MR (SPUFA) & TR piv IR, o,

R SR SMUFA M SUFA SR EFE T

Xf e 4

(0 d) (P<0.05); PUFA ' w-3 } 0-6 &%

Ne Witk &% EPA 5 DHA ¥ 246 FFHE TR
ka5 4 0-6 PUFA J EPA+DHA
2 = T RN R (0 d)(P<0.05).

25 AOBHNARERARRSBEFRR
(b B Wk s

MRS R, LA,
DRI . ELTH AR M F IR S
Bl 77 5 2 JE (A 3 B AR, TR R LR/
Mg G MSD 4 28y, H W& ST HSD 41
(P<0.05). KM@\ FLMAT, LRSI E
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#3 FAREAFZEENAKOESIREREFRR S ERAMKEEFTREFHTL
Tab. 3 Variations of nutritional components in muscle of M. salmoides reared at
different stocking density during short/long-term depuration % MR
IR VPRI )/ I#FREE stocking density B 1] 4
nutritional components depuration time LSD MSD HSD time dimension
#ME A crude protein 0 19.90 £ 0.70
7 18.90 + 0.06" 19.37+0.39* 17.83+0.26° 18.81 £0.27
28 18.27+0.12° 19.33£0.12° 19.33 £ 0.23° 19.08 £0.19
HMUHEWT  crude lipid 0 2.70 +0.70
7 2.13+0.42 2.07+0.29 2.10+0.21 2.11+£0.18
28 2.40 £+ 0.06" 1.70+0.12° 1.47+0.26 1.80+£0.17
/K4 mositure 0 77.10 £ 0.70
7 77.47+0.27 77.50 £0.21 78.10 £ 0.06 77.65+0.16
28 78.00 +0.23 77.70 £0.23 77.17+£0.43 77.64 +0.17
K45y ash 0 1.35+0.05
7 1.30 +0.06° 1.13+0.03 1.33+0.03" 1.25+0.04
28 1.30+£0.06 1.37 +0.09 1.23+0.03 1.29+0.04
F4 FTEFEZETERARKRAESEFAOZEAAREHERERREESEMTL
Tab.4 Changes of muscle fatty acid composition and content of M. salmoides reared at
different culture density during short/long-term depuration mg/100 g ¥
[ Vet IR stocking density i ) 4 JiE
fatty acids depuration time LSD MSD HSD time dimension
C14:0 0 37.40 = 7.40*
7 22.00+5.61 21.73 £4.21 21.20+1.93 21.28 £2.35°
28 20.57 +3.00 17.27 £2.63 15.20 £2.00 17.09 £ 1.57°
C16:0 0 506.45 + 66.65"
7 348.47 +78.10 335.53+51.26 311.50+19.23 334.80+31.57°
28 270.03 + 35.44 269.53 +19.91 220.03 +40.69 253.33 £21.12°
C18:0 0 120.95 +10.55*
7 86.03 +£12.94 90.73 £6.78 84.37 £9.64 89.36 + 5.20°
28 78.00 + 8.92 80.23+4.73 65.47+13.70 89.12 +3.95%
XSFA 0 664.80 + 63.50*
7 456.50 £ 96.62 448.00 + 62.14 417.07 £27.34 445.44 + 38.74°
28 368.60 +45.16 367.03 +£27.25 300.70 + 56.21 351.34 £24.76°
Cleé:1 0 35.65+£2.75"
7 105.40 + 7.03° 63.50 + 13.84° 61.28 +7.85° 76.85 £ 9.93*
28 59.60 + 14.60 52.50+6.28 45.87 +10.42 55.20 + 5.95"®
C18:1n9¢ 0 270.20 £ 61.30
7 512.50 +134.34 651.87 +106.15 474.07 + 110.68 528.09 +70.51
28 46597+ 121.94 386.27 +41.12 346.10 + 53.24 417.86 £45.17
C20:1 0 10.40 +2.90°
7 21.73 £1.65 17.93 £2.28 17.57£2.13 18.78 £ 1.34*
28 1523 £2.82 12.77 £ 1.54 12.80 £2.18 14.10 + 1.23"8
C22:1n9 0 27.15+£2.25
7 19.23 £ 1.16 32.93+11.58 2433 +3.44 22.66 +1.49
28 23.07 +1.30 19.23 +1.74 18.70 +3.79 20.31 +1.63
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SR
iR W EmHa)/d R % stocking density I i 4
fatty acids depuration time LSD MSD HSD time dimension
C24:1 0 10.00 + 0.50
7 9.90 +0.53 9.77+0.28 10.90 + 0.57 10.06 + 0.31
28 8.67 + 1.69 9.63+0.78 9.27+0.19 9.68+0.31
SMUFA 0 353.40 + 58.40°
7 668.77 + 125.65 776.00 + 107.94 588.13 + 118.14 656.44 + 68.45"
28 572.53 + 141.58 480.40 + 50.88 432.73 + 66.94 517.15+53.18*®
C18:2n6¢ 0 239.55 + 87.05"
7 477.50 + 108.69 417.47 + 4227 486.70 + 77.75 447.61 +45.18"
28 276.07 + 15.57 312.67 + 12.99 273.93 +35.96 292.74 + 14.10°
C18:3n3 0 14.95+5.15"
7 30.33£7.24 2510+ 1.85 25.53+£4.10 27.05 +2.95"
28 16.30 = 1.64 19.07 £ 0.52 16.23 £2.92 17.63 +1.13"®
C20:2 0 11.05+0.55
7 12.07 £2.19 12.80 +0.93 11.27 + 1.80 11.70 £ 0.93
28 8.33 +0.98 9.17+0.20 8.97 +0.64 9.13+0.51
C20:4n6 0 8.35+0.15*®
7 12.63+1.18 10.80 + 1.00 11.03 +0.88 11.66 +0.97*
28 7.07+0.73 9.67 + 1.03 5.87 + 1.60 7.41+091°
C20:5n3 (EPA) 0 13.35+0.75
7 21.47 +£2.94° 16.23 +1.74® 10.70 £ 0.85° 16.60 + 2.04
28 14.77 £ 4.67 13.80 = 1.80 9.10 +2.69 12.70 £2.10
(22:6n3 (DHA) 0 67.10+3.20
7 150.97 + 18.42° 125.43 + 15.40" 72.63 £7.36° 120.24 £ 14.80
28 113.60 + 42.67 108.57 + 7.99 60.90 + 20.87 93.43 + 18.39
SPUFA 0 354.35 + 87.55
7 704.97 + 133.68 607.83 + 34.28 617.87 + 84.42 634.86 + 54.89
28 436.13 +49.39 47293 +5.54 375.00 + 61.06 433.03 +29.90
SUFA 0 707.75 +29.15°
7 1373.73 £ 251.68 1383.83 +116.62 1206.00 + 167.19 1291.30 + 105.72*
28 1008.67 + 184.60 953.33 + 56.24 807.73 + 127.67 950.18 + 77.19*®
-3 PUFA 0 95.40 +1.20
7 202.77 +27.29° 166.77 + 15.69™ 108.87 +7.62° 163.89 + 18.10
28 144.67 + 48.50 141.43 + 8.59 86.23 +25.97 123.75 £ 21.16
-6 PUFA 0 247.90 + 86.90"
7 489.57 +110.85 430.27 + 43.06 497.97 + 78.35 459.28 + 45.76"
28 283.13 + 14.93 322.33+£12.17 279.80 +37.26 300.15 +14.68
EPA+DHA 0 100.05 + 15.65"
7 172.43 +21.30° 141.67 + 17.07* 83.33 +8.09° 136.84 + 16.79*
28 128.37 + 47.23 122.37+ 8.82 70.00 £ 23.54 101.23 +20.74®

VE: SSFAMBAENIRE M E, SMUFA. B ARSI M &

ARG TR M, To-6 PUFA. 0-6 3 2 AN HLAT g B R 1 5
Notes: ZSFA. total saturated fatty acids, EMUFA. total mono-unsaturated fatty acids, ZPUFA. total poly-unsaturated fatty acids, ZUFA. total unsaturated

SPUFA.Z NMBRENR S, SUFAANEMIENIRA R, Zo-3 PUFA. 0-3R 2

fatty acids, Xm-3 PUFA. total o-3 poly-unsaturated fatty acids, Xo-6 PUFA. total ®-6 poly-unsaturated fatty acids.

MSD A 2Bl fE, BRAFLTZEEmRIN, Ha

FEPRTEAS 3 FE 0] 2 7R B3 (P>0.05) (3 5)

M 4ERE B, Harab P S EORH

N

5 JIL PR KGR W S L TR 2 B B L 1R s R
TXRA, KEFENMOR T HEE, H 6
AT E TR 4 4y 8 T R4 (P<0.05) (35 5).
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K5 TEFEAZETHRAMKRAESSFFAROZFINRATERERL S SNTL
Tab.5 Changes of muscle amino acid composition and content of M. salmoides reared at

different culture density during short/long-term depuration

UL R/ 3R stocking density i [ 4
amino acids depuration time LSD MSD HSD time dimension
BRI EAA 0 5.66 +0.42°
7 6.31+0.07° 6.26 £ 0.12° 5.83+0.09° 6.18 +0.09""
28 6.30+0.18 7.01+0.31 6.29+0.15 6.58 +0.16*
SR Thr 0 0.71 +0.02
0.76 +0.01 0.73 +0.02 0.73 +0.02 0.74 +0.01
28 0.76 + 0.02° 0.85 + 0.03" 0.74 +0.02° 0.79 +0.02
WEE Lys 0 1.44 +0.12°
7 1.59 +0.02° 1.56 +0.02° 1.46 +0.03° 1.55 +0.02%®
28 1.60 + 0.03® 1.74 +0.07* 1.57 +0.04° 1.64 +0.04*
HEM Met 0 0.17£0.07°
7 0.27 +0.01° 0.32 +0.02° 0.22+0.01° 0.27 +0.02*°
28 0.29 +0.04 0.41 £ 0.06 0.37 +0.05 0.37+0.03*
REER e 0 0.69 + 0.06"
7 0.77 £ 0.00° 0.77+0.01° 0.75+0.01° 0.76 + 0.01*
28 0.76 + 0.03 0.85 +0.03 0.78 +0.03 0.81+0.02%
AR Leu 0 1.24+0.09"
7 1.37+0.01° 1.33+0.02° 1.27+0.02° 1.34 £ 0.02°°
28 1.34+0.03* 1.48 +0.05° 1.32+0.04° 1.39+0.03*
KN Phe 0 0.66 + 0.03"
7 0.72 +0.02° 0.70 £0.01° 0.64 £ 0.01° 0.70 + 0.02*®
28 0.73 +0.01 0.78 + 0.05 0.69 + 0.02 0.73+0.01*
4R Val 0 0.77 £ 0.04°
7 0.84 +0.01° 0.84 £0.01° 0.78 £0.02° 0.83+0.01*®
28 0.82 +0.03 0.90 + 0.03 0.82 +0.03 0.86 +0.02*
LLTEEER  SEAA 0 1.26 +0.01
7 1.29 +0.03* 1.21+0.05® 1.16 +0.03° 1.22+0.03
28 121+0.13 1.40 + 0.04 1.29 +0.04 1.34+0.04
A His 0 0.36+0.01°
7 0.40 + 0.02 0.36 +0.01 0.38 +0.01 0.38+0.01%®
28 0.38 +0.01 0.41 +0.01 0.39 +0.01 0.40 +0.01*
W Arg 0 0.90 £0.01
7 0.90 = 0.02° 0.85 +0.04™ 0.78 £0.01° 0.85 +0.02
28 0.83+£0.12 1.00 £ 0.04 0.90 + 0.05 0.94 +0.04
FLTHEER NEAA 8.06 +0.38
7 7.94 +0.08 7.69+0.14 7.74+0.32 7.82+0.09
28 8.04 £ 0.32" 8.65 £ 0.24° 7.70 £0.19° 8.15+0.20
WK  Ala 1.08 +0.08
1.05 £ 0.02 1.04 +0.02 1.04 £ 0.02 1.05 +0.01
28 1.01 +0.09 1.14£0.03 1.05£0.04 1.10+0.02
B Tyr 0 0.48 + 0.06"
7 0.55+0.01 0.54 +0.01 0.52 +0.01 0.54+0.01*°
28 0.53+0.02° 0.61 £ 0.02° 0.53 £0.02° 0.56 +0.02"
258 Ser 0 0.64 +0.01
7 0.66 + 0.01 0.64 +0.01 0.65 +0.02 0.65 +0.01
28 0.69 + 0.02* 0.73 +0.02" 0.63 +0.02° 0.68 + 0.02
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15 -
IR IR Al/d IR E  stocking density IF 17 4k 2
amino acids depuration time LSD MSD HSD time dimension
BEE  Glu 0 2.35+0.14°
7 2.56 +0.05 2.48 +0.03 2.46 +0.08 2.51 +0.04"®
28 2.56+0.10° 2.83+0.10" 2.48+0.07° 2.64 +0.08*
H&® Gly 0 1.13£0.34*
7 0.80 +0.01 0.77 £ 0.02 0.83 +£0.06 0.81 +£0.02°
28 0.86 +0.10 0.86+0.10 0.80 + 0.02 0.83+0.01°
W&/ Pro 0 0.76 + 0.24*
7 0.57 +£0.03 0.51+£0.03 0.59+0.12 0.55+0.02°
28 0.58 +0.04 0.56 +£0.01 0.50 +0.01 0.54 £0.01°
REEMR  Asp 0 1.63 +0.09°
7 1.75+0.03 1.70 £ 0.03 1.66 +0.03 1.71 +£0.02%"
28 1.82 +0.05" 1.91+0.07* 1.71 £0.04° 1.80 + 0.04*
HRR A TAA 0 14.97+0.05
15.55+0.16 15.16 £ 0.30 14.73 £0.38 15.22+0.18
28 15.55+£0.62 17.06 + 0.59 15.29 +£0.37 16.07 £0.39
DR EER/AEREE EAA/AA 0 37.81 +£2.67°
7 40.61 £0.15™ 41.32+0.23° 39.61 +£0.42° 40.61 +0.28"
28 40.57 £ 0.47 41.08 £0.38 41.17+£0.19 40.97 £0.15*
=1 NV 2y [ Ay T e A= AN 5 Y LA
FIRE, PO F MR AR AR 2K 3 b

IR I SR, AR AR IR XS
IR I AN — R N, I R . 225
MR . A 2d R AR A 2 R 1 5 1 B 73 s ) ) A4
M AR H 2R AR AR EBE Z BEAIK ., ¥ o
WIS R L Ty T, TR AR S A
LR B G (H (EAA/TAA) [ 4 557 I [a) 1 384
(P<0.05).

2.6 AOBGBIRNEERTHIENRREZE
F T E B L

R I 4 UL PN A L R VT 40 B 45 SR T 3% 6 B
N, EERENERR B TR E e, Bk
e — IR R, LA LRI 4 A MSD
IR, HAR SR Z LR PE o WA
MSD B HAA AL, MR, %
QKR MY 1L 2 PE 43 AF MSD 41 3k e ey, H:
MSD H &R . B IR . RN R4 AR
TR W E s T HSD 4H (P<0.05)(3 6).

AHECT X REZH , 0 BRI ] iy 5 35 B 2
P e TR B R LA T A R 1Y P 4
(P<0.05), HAIEME—FISL, GG
AR A2 R AR . AT & 3k
FRTE 5L EAAL Z5 R F , VR Ab PR AT I 35 4
R AL FRNE (5 6).

3.1 I AT IE) A B X K O B GA R B ERY

{&EE . HSI. VSI J& CF %48 brfE N RIE
B EERIE, R BN R B E K
KA, Z RN IR0 AR A,
B S RE LR, R HE)E,
HSI 3% TR, DL AL T UK 45 i 0 48 T
AR R EZRERELLZY, S ERAEC X H A
fifi (Lateolabrax japonicus) #1756 Y11k i HSI
BERARR S R —3, TR S FYLHRET
AR 3 A ST I v SR AR B AT S0, S 4h,
IR, VST K MFI A A ] T2 B b A
M TS WU AL 85 10 52 45 R 2 .
UL IUIRCIRS T, faRBR T8 R A 11k A
YLLIL, 280 M 2R R 105 55 PN g s 8 4t
REf, SHh&FSED KB FYLURES T 64
[Fi) B 3f FH P9 0 5 B v 4 o f3E B 1) 45 18 — B
MKW 55, ik HST Mz MFI 52 9 [ 78 B8
HulEl TE, 3R] AR SR K 1 BB ASTE A LR (0~7 d)
Jri B B (8~28 d) JUT 7 A B R AR K Y &
RN AR G b i R T K R S A
CF 134 i 347 B S & F A g o (3 1o B,
FHAR T R, UG A i 4R v 3R T
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x6 FAEFEEETRARKAESEFRNORBLIATEERRITS AAS. HFITFH CS K
HEREEBIEH EAAL 0L
Tab. 6 Changes of AAS, CS and EAAI in muscle of M. salmoides reared at
different stocking density during short/long-term depuration

R ‘ ‘ IR stocking density It [ 4 i
2 #IRR I/ LSD MSD HSD time dimension
amino depuration
acid time IRy W BRI WIS BRI IR &R R
AAS cs AAS cs AAS Cs AAS Cs
R 0 0.86+0.10° 0.66 = 0.08"
L
e 7 1.03+£0.01 085£0.01  0.98+0.02 0.80+0.01 1.02+£0.03 0.84+0.03 1.01=£0.01" 0.76+0.01"
28 1.04+0.03" 0.86+0.02" 1.09+0.03" 0.89£0.03" 0.97+0.02" 0.80+0.01" 1.06=0.02" 0.80+0.02"
AR 0 0.89+0.10° 0.73+0.08"
1l
¢ 7 1.01£0.00 0.77£0.00  1.00£0.01 0.75£0.01 1.00£0.02 0.76+0.02 1.01=0.02" 0.83+0.01"
28 1.04£0.04 0.79£0.03  1.10£0.03 0.83+£0.02 1.00+£0.03 0.76+0.02 1.04=0.02" 0.85+0.02"
Wi R 0 1.334+0.15" 1.03+0.12°
L
" 7 1554002 1194001  148+002 114002 151005 116004 1.52+002" 1.174002"
28 1.62+0.04" 1.25£0.03" 1.65+0.05 1.27+0.04" 1.49£0.02" 1.15£0.02° 1.58=0.04" 1.22+0.03"
AR LA™ 0 0.25+0.12" 0.14+0.07"
Met+Cys* . . N N
7 0.40+£0.02 023+0.01° 0.47+0.02 027+0.01" 0.36+0.02 021+0.01" 0.41=0.02" 024%0.01
28 045+0.06 025+0.03  0.60+0.08 0.34£0.05 0.54+0.08 0.31+£0.05 0.55+0.05" 031+0.03"
RNE IR AR 0 0.95+0.11% 0.63+0.07°
Phe+Try A A
7 L11£0.02 074£0.01  1.06£0.02 0.71£0.02 1.07£0.03 0.72+0.02 1.08+0.02* 0.73 +0.01
28 1.14+0.03" 0.77£0.02" 1.18£0.06" 0.80 £0.03" 1.04+0.02" 0.70£0.02° 1.11=0.03" 0.75+0.02"
TR 0 0.90 =0.06" 0.77 +0.05"
Thr
7 0.86+0.01 1.00£0.01  0.81£0.02 0.94+0.02 0.88+0.03 1.03+0.04 0.99+0.02"" 0.84 £ 0.02""
28 0.89+0.03® 1.03+0.03" 0.94+0.03" 1.10£0.03* 0.82£0.01" 0.96+0.01" 1.04+0.03* 0.89+0.02"
HER 0 0.79+0.07"  0.60 +0.06"
Val
‘ 7 0.89+0.01 0.67+0.01  087+0.01 0.66+0.01 0.89+0.03 0.67+0.02 0.89=0.01" 0.68+0.01"
28 091+0.03 0.69+0.03  094+0.03 0.71£0.02 0.86+0.02 0.65+0.02 0.91=0.02" 0.69+0.02"
DA RRAR L 0 56.45 + 8.83"
EAAI
7 70.76 £ 0.87 70.08 £ 1.13 68.96 + 1.88 68.52+0.80"
28 73.45+3.32 79.45 £3.76 71.07 +1.88 73.55 +2.04*

e R — IR AR

Notes: "*" represents the first limited amino acid.

i R R A RIEE, RERAER P I B O s s
i, PRTHOARIEWE R, R T AR R
R B B[R] Lk A 28 2 R BOR A 25 [ B g
S YRR R BH A A 2R Y [l

FRIH R W AR AR A B SR
PR AR R R, AGRIE, RS
JEAAAE —E B (B, R0 %% B i B (i A,
PR ERE T AR TR, AL R [F]
FE R A FE R S e v i . RS
HSI Fl VSI #RBE & 772 % B ) FHm ik, X5

LU I Hi A8 114 9t 35 P9 96 P59 7K R 48 (in-pond race-
way system, IPRS) FHFRFH K 1 2R i 45 SRAH P
SR % B A BG4 (8 A g I o f ik RE DR
HIR TR R R4, HSI K VSI AR B 4h,
MFT 7E 5 15 75 B B bifi 57 B %85 38 %) 348 o 328 7 %
%, 55 WI7ENE [CHT (Acipenser schrenckii) %)) £
FIBIF 5T 25 R

3.2 BFHREEMEENA ORI
TEAZR MR A AR TE AR b, 4 2 A
FAE B w40 28 RO S ™, Hh =B & B E A
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55t AR AR KT B g REIR A 2 DA O™, e
A0 2R R BE AGE N . HDL-C % i RS
A, AR FH 2 60 1L 9 0 2E 2 b 22 4 v I ] P4
5 28 IR 43 I3t el HE RSN, 3 B 2
i [ EELS4 O LDL-C U A [ A R
iz FHMNANL TR, SORFT A EE I
B A A IR H [ EECO, ARBIE ST, g e
FRhE, MW EEA S =L ERIK, 558
W LR T BN R UK R BRI S5 e
—F, MEHRWRE SEAKEAEF, 5/
i ML (Girella leonina) 22 5 d YUk 5 &2 B )
g5 R —U, PR S YU S %) 5 A3 R AT i
S AR P (e FRIR S o L YR 2 AR U R o v 5
[E) F4) E K 20 T T R, T = T D5 o L T
X5 b F YUk B 2 AR B B £l AR DY R TR B
R AR A 5. Aok, 2K 3%
(28 d) ¥ e, FaRIM H LDL-C ¥ & . 35 %
i (P<0.05), Ui BA Ak T fA P A A A 103
PRA T f 2 I R T A% B A Il v A A
TEPRIN 22 5 R B TR B, Wi
RO B, MSD 4 R I s AR KO B
T % B A (P<0.05), 5 I AT 4R G Y
IPRS Z 4t H K 1 2R o i 3 7 5 2% JE 0T 9% &5 2%
gﬁz[ﬂ]o

FFREAE Rt R E AR, S5
DR 2% sl LR S 2 PR S 7= A ) SR AR A
SOD J CAT %54 S AL 48 b 5 HLAAR X R 3% 1 A
AR R [ B A RE J1 EAZAH Y, MDA 2R
Tt EAL R B 2 ), RN MDA F i R AE
PESCRN A R JEXT IR B ) S A B 5 R B Y, A
w, EEFELAE, fMiKFIE CAT Y
SOD i M 2 B [RI R BE A RRAIG, 5 B AR IF
I AH e P A Ak I 22 7 d WLk S B 28 Ak — 302,
5 MDA & 2= BRI FE— 2R R, 7401
T o A 5 | Ak PR (R P i g AR A ™ A 1)
St AR A2 TR B ) MDA, 315 S ZH 21 0
PR N . K IR IS SOD M CAT & P:4)
FAK, S5KITE (4. dabryanus) FFRESTE AL TEZ
DU B S AR b B — 2, R DLk
SRR AT, Ak S B R ok
YA IR W R EZ D, AR IS AS I TR 45 2R
HEM 5 5 $%0EJ5 IFE MDA & & B335 THE A %,
F9EE M, SOD M CAT iE1E 5 MDA & = 1E1E
TSI R, 452 B 4 e S Ak 48 bn 1 22

Sk R R TR R B, MSD 4l fafk)iF
I SOD ¥ P 2 = T AL B, R ar
PIPTAARE JT o T IR 2 5 A3 =5 & 5 | 2 MDA
KEREZ T (6 2), HILAT Wang 261 ¥ Y
NIRRT K O PR i o 4 SR A — 3, £
2 T aa 25 | K AR S SN I A i 4R
AEAE FH T3S i MDA ZKF B0 J v 32 B B
WLE K B i 2 3 SR AE 75 5K 1 R 5 I SOD %
IR, MImimH CAT &4, CAT BAKH/KF
AT REJE T 23 e v 1 ok 48Pk S o BT 3
1M SOD 7 i 2 FE 1A & e m ) &, 2R Bt
FibA e B AR (O. niloticus)' . #1 T,

3.3 F#alESEENRKOZRSPIRAERNE
obAlD

AT SR T SR R R s Y &
FLR, K™ o B SR E 48 A 2 HL R
FB e MW & . &M E 54,
NER R &t S Al A, 0 252 B R AR X
T 5 % B S B I s i Y AR S
AR NP B . ORLAR 55 0 R 3R o e
A FER B0 B AR A, AU AN T Ak 3
5, WP A ORIENT BOR o IR, S5
b B [(844.57£57.07) g] Bt B AL £ 5 d
F 45 B, v e 5YLHARE T ik vEfT N
TR SR A DA 4R 3 A A 0 A OGP Ji 4,
IR g (7 028 d) 1 RN RE R A S BRI,
JEHOR K SR S R IR Gk 52.8%, MIE R 5
T/ NERAE O T AT AR R R IS A L PR
BB R & AR AL, AR 4 3% 5 UL PR A A
B R A W S AR S i [l T, 5
Fi Bt (Epinephelus coioides) %1 i1k 2 #% 2%
SR, IS YURCR S fa AP S R AR D
BETERA 3¢, UK S (420 2 3 A R 4 5 £ fk
) HF TG g, IR B RE IR Y R 2B Y
B RN Z IR AL, 8 Fhal il & SR
YT v % BoF () P S R T v, R IR T 4
FERH B LN Z IR E RN E, STERE
U2 o S A0 A T B AR R SR LR L
iR S ARl AR 4 FAO/WHO 2 3R AR X
P, T BT A B 1 T TP A SRR A /2
R MR T 40%, AR, BT
AXF RRZ (0 d), PP I ) A A B2 ) 2
BT T T EER S, HIYEE 40% UL,
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e W Ry kst A LR B 11 5 AR AT RO
K. A, AAS. CS M EAAI ZVEME S
FEME R EZE bR, P05 A B RN Rl 2k
Fra, BT R AFEFRT R, EAAL K
o, G IERRAL BEA BE,  2E  R RR
A R, AR, RO BEeSHLA
AAS. CS J BEAAT {1 ¥ Fifi v 7 BeF 1] 19 J2E K 328 87
T, N T 3R s IR LA S 37
W EA 3O I L5 .

KA RS RN ESR TR AL
TR PR 28 d) B, WLAME A S
it 75 2 N T, i REL A U 2
ik, 5 IPRS ZR55H K L1 B s S5 %5 B I 9% 1 45
R H SR R A S X A A
2 B g i, R N IR AR R b
W 2 5 T TE FE AR N IR A by 4 4 2 i 14 30 19 g
HORECT AN, BEMRR A A K H 2R E
BAAE T YRR B, EPA K DHA %54 5
JR T IR 1) o B 5 B % B B T A, 5%
B W38 R 2SN J18Y (Coilia nasus) 404 /) g 115 TR
P AR A — Y I PR R 3 S LA
B> R IR B AL, DA R M A TR A
BB T LR /A R e 7 e I R
Bt, MSD 4 % %% T HSD, TifERKMEFER,
SRR EEZES, H¥YET 40%,
WYL 5 ) /0 & 2 B ] DL — e Fe L SR e fa
F N % BB AR AR e A, dEREIR YR
SRS R N . AAS 5 CS 2% R FEAEAE
TR IR B, ki 7F MSD 41 & P i = 1A
KR, EAAI{HWTE MSD 453 & (e, H
HHAbEEHZEFARE, 555 70% L I,
546 FAO/WHO H U2 )¢ it BRAE S SR

N~
"

4 25w

R TR IR AL B, KR ] LIFE (R
TR W IR U A R, AR ERR T . 2k
S 0 PR R I ARAE I 48 TH A AR L PR B8 75 5%
HAEK 375, MSD 21K 171 28 fif e R IR 25
H, MIAEFR M EE R M, @i 28d
PR IR LS 7.5 kg/m® WY IR 5H 5 B S R H R G
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Comparative study on phenotypic characteristics, health status and
muscle nutritional quality of largemouth bass (Micropterus salmoides) under
different depuration time and stocking density

XU Qing *, YUAN Julin', NIMeng', ZOU Songbao', LIUMei', GU Zhimin ">
1. Key Laboratory of Fish Health and Nutrition of Zhejiang Province, Key Laboratory of Healthy Freshwater Aquaculture,
Ministry of Agriculture and Rural Affairs, Zhejiang Institute of Freshwater Fisheries, Huzhou, 313001 China,
2. College of Life Science, Huzhou University, Huzhou 313000, China;
3. Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China

Abstract: This study aimed to determine the optimal depuration strategy for largemouth bass (Micropterus salmoides) by
examining the effects of varying treatment times and stocking density on phenotypic characteristics, health status, and muscle
nutritional quality. M. salmoides with an initial body mass of (460.60+12.74) g were used as the research object. Three stock-
ing densities (2.5, 7.5 and 12.5 kg/m®) were established, and two feeding modes were combined: short-term depuration (7 d, non-
feeding) and long-term starvation (28 d, small-scale feeding). The results showed that, compared with the control (0 d), the hep-
atosomatic index (HSI), visceral index (VSI), and saturated fatty acid (SFA) content in muscle decreased significantly after
depuration, while the condition factor (CF) and the proportion of essential amino acids (EAA/TAA) in muscle increased signi-
ficantly. The content of essential amino acids (EAA), amino acid score (AAS), and essential amino acid index (EAAI) gener-
ally increased with the extension of net rearing time. Compared to short-term depuration (7 d), the body weight, CF, and total
blood protein content (TP) of fish increased significantly after long-term depuration (28 d), while VSI and blood low-density
lipoprotein cholesterol (LDL-C) content decreased significantly. Furthermore, comparisons among different density groups
revealed that HSI, VSI, blood glucose (GLU), and LDL-C content, as well as muscle SFA content, decreased with increasing
breeding density. In contrast, blood biochemical indexes, liver superoxide dismutase (SOD) content, and muscle crude protein,
ash, and total essential amino acids (TAA) generally exhibited the highest values in the medium stocking density (MSD) group.
Overall, long-term depuration can lead to greater consumption of visceral fat, improved fish body shape characteristics, and
enhanced nutritional quality of fish muscle. Therefore, the optimal depuration strategy for M. salmoides is 28 d depuration with
small amounts feeding at stocking density of 7.5 kg/m’. This study provides a theoretical reference for the application and pop-

ularization of ecological depuration culture model of M. salmoides.
Key words: Micropterus salmoides; depuration time; stocking density; visceral fat; health status; muscle nutritional quality
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