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)7 i DM DX i 22 A AR R A 4
FESLEL T A BARKIR T BRIk 75
IARA R X, 13 B8R
90% BRI oK [ ) AR o T 2R A8 AL T G R iy
LHAL, Ao IR K IR ] (10~16 °C),
ZOKI AT, A% 58 LI AR AR 8 22 S i 7 8% (Cir-
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rhinus mrigala) 758 1% 8% T Itk J6 109 r) PEDRH Bk = FNJL
Whia . ARZusdet, MRELARMERMT
YLK S EUR BT . IESRTE 5. SERE T . L
FALBE I FIAT B RE I A 0 N B, RIS B R A
YRR AR, TR DR A A e ) B e
Yl B A% T AR A A5 B4R, BAEARIE
WIREEVE , 804K ST A2 4, Bl
i T IR o

BT, ASRLITTARE LK NSI, 18
K (13£1) °C BAE T, BEVUR 15 d (PUEk4E)
15 d (R U]) WAL B SR T LR AT o
MFRFE R R AR MERE . THALRE T . SRR ST .
JUE A 5 K JUL PR it JB LR 5 TR AT %8 b o LA A ]
BHERIARAE A B MOKIR A T RS RS

1 MESIHE

1.1 K& RER

SE TR GEBE R, <) —57) I T ER
T R XK 37, SR I A 1R R I A 5]
BHEPREAL O 5 15 4 TRH T K A7 BR 2> 7] DGP40-
C B il PR IT S 2B IR AN 1 Fis .

1.2 RAFERE

SCIGHRIA IS, DRI VD X T AL
SRR BOBUREDEL . TR PRI AR DR 9k
AR 2 )G, SRR TR 5] [(84.13+0.14)
gl, PRBEECH A% 90 &, BEHL A ILRAL AR &
4, BAIANEE, BIHEE ISR, WFETHE
KF K2 Be 3 IR KGR 58 R 48 1) 5 (0 55 58
KT (400 L) Hr, AKIEMEESHEK, BRFEM AR
K 50%. FEEHAEREER 2K (9: 00, 17: 00) 1Y
R, PURAAER . SCs R A [ 4R
JE4, K 13~14°C, BEFE =6.0mg/L, A<
0.50 mg/L, WPAEfREE<0.05 mg/L, pH 6.5~7.5,

1.3 #HmEEMFHE

BRI LI EE W R YU 24 h, BABANER
BEHLIEH 5 2, J 50 mg/L MS-222 (Sigma, 3%
FE]) VORI, FREE S 1 mL 59— KPR JCHE TE S
PRTE R # KA UM, B 20 pL 4 i T R FE A
e, PR 2 in A ZEEPTEES ., 4 500 r/min
B30 10 min il & 2R ZRE TR TR, 2R
A =80 °C VKA MARAF, FH T Il 3% A AL 48 Al E
Je P87 T vk LA, B SRR IR, o B
L. B i, WITERME IR, W)
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x1 ZWANELREEEFES

Tab.1 Formulation and nutrient composition %
-Iﬁj H I:KW'J_
items proportion
JFZHL  ingredients
fiky  fish meal 40.00
AP chicken meal 20.00
KERAEEE  soy protein concentrate 8.00
[ ke s 4H) 5.00
enzymatic hydrolysis of fish pulp (wet)
AREVEN  cassava starch 12.00
il fish oil 3.00
KIiGiH  soybean oil 3.00
R R R :.(98.5%) 0.20
lysine hydrochloride (98.5%)
FEHEER(99%) methionine (99%) 0.30
R %% calcium dihydrogen phosphate 2.00
HETRE premix 6.00
SAALAETH(50%)  choline chloride (50%) 0.35
B85 mould inhibitor 0.05
UL antioxidants 0.10
#it total 100.00

EFFH R (EPME) nutrient composition (measured value)

/K> moisture 8.00
HMEE  crude protein 49.77
HUIRWT  crude lipid 10.69
FHK5;  crude ash 13.73

e TURENE 248, 207, DReEnRImEis, 24, 29 2M
SREgER=ES

Notes: premix contains multi-vitamins, complex mineral, functional
additives and carrier, multi-vitamin and complex mineral refer to
carnivorous fishes

RHEAIT, eA-80 °C VKA RIF & o F3 oA
A REHLLE R 2 ROk, B JTFHE A i 4 2
4% 2 B R e s, T A A
AT

1.4 1EmRNZE

A K5 FARIE A7 2 T ARG,
158 24 h, WEBIARE AR &, THEHAER
ghr, HAEARX:

14 H K (weight gain rate, WGR, %) = (W, ~W,)/
Wyx100%

1715 % (survival, SR, %)=N,/Ny*100%

1 1] K (feed rate, FR, %/d)=[Fx2/[(Wy+W,)x
D]x100%

1A Bl & %0 (feed conversion ratio, FCR) =
FI(W—Wy)
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H H YT L (rate of protein deposition, RPD,
%)= (W,P~WyPy)/ Wx100%

NEWHTRLR (fat deposition rate, FDR, %)=(W,F—~
WoF o)/ Wx100%

IEAAK LY (viscerosomatic index, VSI, %)=W.,/Wx
100%

JiF 44 Et (hepatosomatic index, HSI, %)=W;/Wx
100%

A B (condition factor, CF, g/cm’) =W/BL*x
100
X, Wy ARG TR (2), W, WEAKRTH
K (g), No WWIIREEEL, N, WAKREE, D
NI KA (d), FARYTYRRE R (2),
Py NUITRIOIR R (%), P, NAKMIKEH (%),
Fo NRIRARAR I & He (%), F, MZR faliig i
di LG (%), W, S N I B (g), Wy RSk
55 R & (g), BL OMSERK KK (cm), WH
AT (g)o

FBIRAME KGRI R 105 °C
HEAE T (GB/T 6435—2006), KL & 8 lliE
K FHEIL G P i 22 1 2 A% (GB/T 6432—1994),
R 7 5 0 7 SR 2R IRl 42 12: (GBJ/T 6433 —
1994), LK 73 5 72 R H] 550 °C #y%gik (GB/T
6438—1992), 5N SR H B U A E ) TR
GEHTAE 7 B R &

Ao 3 & 3R 35 AR A g 1Bk BC5180
PEATINRE
AfesgirnE HEAR., BREARE.

i . FEMEE . H-K'-ATP i . Na'-K'-ATP Ji§§ .
BYUAALRE S (T-AOC), B E Ak ¥ AL (T-
SOD). W [ (MDA), #H 5% (AST). #IN
A (ALT), IR (LZM) FIH il =8 (TG) 15
T ¥4 R F o st A 1 T RRIE 5 T A 7 ) B
MZE . HIEPREH M (1gM) Rk e Rt
FABRA R A 72 1Y Elisa 3857 & & .

F A B 18 40 4R 4 AR W%
4% ZRPEEEE, HKIKT 70%. 80%. 90%. 95%.
100% L EEF K, JEET HARPE, FRE
MG AR, {6 Leica UCT RT V) #IL A 3 H1)
BURRE R 4 um Y] R, FEWE S B R R F
H.E 4uta, dpif i dst o

FEREd 4L 28 290 R HIAE L 4% 28
HREE, #0200 /L BEWE-PBS 2% thil b
oK, JEE T ZHIRPEY, R S A s
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WA 80 °C HAAE, FRUKERYI A HLENE =
=20 °C, B AR S A3 RN 6 pm B R,
TEVE TN A TE A e -, PBS Gl e, 60%
BRI, e O Yefn, Y )5 AL O A
60% St N Uk L B I AE R P Y kLS, PBS 28
W R, TRAREY L, PRI E A

WU B R I BR 20 A%, % F H 37 L-8900 4= A
B IE TR AT G E o BRIV R T 9 L IR
40~50 mg, il 6 mol/L R RS W AE 110 °C 4144 F
IKF# 24 he KFESERS, U1 mL KRR T EREE
FEEIERR H 8 I A 53 #T o

WUP RS B BR 2B %, SR LSS 7820 a SAH
WG E . FREL 0.3~0.5 g Ay ARL Ll LN RE i T
10 mL #0048, AR 405 (102, L)
SmL, SHEATEERSIH, #E 1~2 h 5 AR
o, 4 mL 28K, 3 000 r/min B> 5 min,
£ EWEW, TEKIEWSE (40 °0), KEEMA 1 mL
g gl O bR IR WS A%, N 1 mL 0.4 mol/L &
SEAL - B R S 30 min FEAT I ERAL, 2R
n2mL KETK, FinZERIEEER, HH
SAHE AR M, I E AU — ik T
W BRAS 457 T
1.5 #IES

SCI KR ¢ K AT BT A A, 2
PISEE AR EZ (meantSD) FoR, 245 0 E1E1%
R P<0.05, A ST 4R B SPSS 22.0 1 47E
Windows &4t 47,

2 4R

21 EFFRKEFRATIEFFERIEKMEE.
BB S TR 4R HREE SR

DU IR AR 5 . B UTBUR AR I DR
VIR, D8 8.39%, IMIREHNIE 7.54%. HE
4 S5 RLEE . LR 07 A0 TR R i 2
W T YUK (P<0.05), 4xfaKiy. AtakK
35 WK 43 B 2 AR T OUER 4L (P<0.05). P4
PIFEIE % WUBEDR . LKAy . REWEEE . WEfAR L
SR TG 35 25 5% (P>0.05) (35 2).

22 EFRKEFHFEAIEFBEOMBEE
5 3g4E KIgFRELEL

P B 2L 90 000 2 5 DR B It R 4 T A T 12
WBERT YUK (P<0.05), Hh =B Em Tl
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Fz2 EFMKEFHEHINHEMBERENEK.
IR B S TR IR AREL IR
Tab.2 Comparison of growth, body composition and
physical indicators of S. chuatsi under short-term

starvation and feeding at low water temperature in winter

3 EFEKEBFEHNBEMFT RO MAEEM
3R EFREEER
Tab.3 Comparison of blood physiological and plasma
biochemical indices of short-term starvation and feeding of

S. chuatsi in winter at low water temperature

5 gl B
i téms starvation feeding
group group

AKAERE  growth performance
VIR /g IBW
ZARARF /g FBW

84.13+£0.14  84.13+0.14
77.07£0.29  90.47+0.15*

WHEZ/% WGR —8.39+0.38  7.54+0.17*
R /(%/d) FR — 0.49+0.01
TR R FCR — 2.284+0.08

FHiE%/% SR
RAVIHE/Y% RPD
REWIUiE %% FDR
4B body composition

100.00+0.00 100.00+0.00
—2.26+0.16  1.85+0.09*
-1.06+£0.12  1.31£0.11%*
4 7K453/% whole fish moisture 74.99+0.09% 72.49+0.38
St /%  whole fish crude protein  16.73£0.12  18.03+0.08*
St fIgi/%  whole fish crude lipid

4t/ 53/% whole fish crude ash

2.70+£0.06  4.51+0.10*
5.56+0.05*  4.96+0.06
WLAI7K43/%  muscle moisture

WLPIFH AR (/% muscle crude protein
WLPIRERERT/% muscle crude lipid

WAL K 43 /%  muscle crude ash

79.97+£0.44  78.65+0.66

17.94+0.06 19.56+0.14*
0.75+0.01  1.44+0.11*

1.22+0.01*  1.10+0.01

JIFBE R /(mg/g)  liver glycogen 49.31+2.82 106.47+4.09*

JIUBE )5 (mg/g) muscle glycogen 0.46+0.01  0.61:0.10
JE4AFEHRT  physical indicators

B/ (g/em®)  CF 2.05+0.05  2.05+0.22
AR /% VST 576027  6.55+0.63
fF A tb/%  HSI 1.49£0.08  1.25+0.24

gE| LR Had

items starvation group feeding group
M¥EAFFRFR  blood physiological index
F41i/(10°L) WBC 13.53+1.04 13.67+3.33
ZI4NM8/(10%/L) RBC 3.54+0.29 3.15+0.16
M4 A/(g/L) HGB 142.25+7.72 140.25+10.14
MmAZZ0M/(10°L) THR 13.33+1.53 20.33+2.89
MEZNAR/(10°L) LYMPH 11.20+3.22 10.69+1.79
M3 4E4LT8FR  plasma biochemical parameters
BHREEAM/(UL) ALT 25.64+2.71% 7.87+1.04
BNEEAM/(UL)  AST 16.97+1.07* 3.42+0.18
Hil =f8/(mmol/L) TG 0.16+0.02 0.42+0.01*
A%/(mmol/L) GLU 5.75+0.73 6.28+0.30

R4 EFEKEFRANEFMERAEUEELES
PAiE LR AL EE R
Tab.4 Comparison of digestive enzyme activity and
intestinal tissue structure of S. chuatsi during short-term

starvation and feeding at low water temperature in winter

T R R FAT R 2 5 0 2 (P<0.05), I
Notes: in the same line, the data with superscript * indicates significant
difference (P<0.05), the same below

R4 (P<0.05) (% 3). MHAIM . ZE400 . 121K
55 N1 N 1 O 157 N S e 1 o i
FHEF (P>0.05),

23 ZFFRKEFERATIEMBERAHLEEE
M5 FEHREHER

HEHBWEEAM. § H-K-ATP . B
T FIRE ] A P JR A T . g 0 TR R A0 Tl T 12k
J 18 % E R B FLZ R B3 8 2 = YUY (P<
0.05), HMAHMHES TR LR EES (P>
0.05) (% 4), MIBHLVI R B, TURASHE
AL, MiEas iR AR K, i 20 e R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

RgE| DU HEd
items starvation group feeding group
B stomach
B & FH/(U/mg)  pepsin 4.2620.29 7.0120.64*
H'-K'-ATPase/(U/mg) 0.50+0.04 6.42+0.26*

f@iE  intestinal tract

JBeEE FI/(U/mg)  trypsin 1 403.66+56.93 2 731.12+146.50*

Hg Wi l#/(U/mg)  lipase 4.03+0.60 9.71£0.30*
VEREE/(U/mg)  amylase 0.17+0.04 0.89+0.15%
REHEM  villus density 16.001.00 17.00+1.00

RBEE/um  villus height 592.97£31.33  902.32+28.62*
AUZEFE/um  myometrial thickness
W 1E% pyloric caecum

R AEF/(U/mg)  trypsin

67.68+6.57  108.08+3.17*

2383.70£76.27 6 234.57+82.48*

HRWiEE/(U/mg)  lipase 11274226  22.09+1.99*
VERYAF/(U/mg) amylase 0.88+0.07 2.44+0.18%

FEAk, Mok EZE4 BT R PaR R, W
ENUZASHE, MR AR i B b (151 1).

24 EFFRKERBEHINENRRNFRNRE
LRE N SLRAERILLER

56 4 JIFAF T-AOC 1 T-SOD JF 1 i & 55
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Bl ZFRKEFEHIEFFRROBENSEMEER

(@) (c) (e) NYLHERALRZE I F (200, 100x. 40x); (b) (d) () N EABZIE YA (200x. 100x, 40x)

Fig.1 Comparison of intestinal morphology between short-term starvation and feeding of S. chuatsi at

low water temperature in winter

(a) (c) (e) are intestinal slices of starvation group (200x%, 100x, 40x); (b) (d) (f) are intestinal slices of feeding group (200x, 100x, 40x)

FYLHR 4 (P<0.05), MDA & i ZF % T YLk 4l
(P<0.05) (5% 5). MEHZIA MY A WoR, YUk
JHF R %) 355 4 4 BE AT B S 1 00 A% e 2 8 O 5
SRS RR (U i IR NP+ 3 c e DD DN
INEESE, BBTSE R (K1 2). JFIEZHZUMAL O e (s

x5 EFFRNEFEHNHEFFR OIS HEENEER
Tab.5 Comparison of liver antioxidant capacity between
short-term starvation and feeding of S. chuatsi at

low water temperature in winter

gz INE €40 R

items starvation group feeding group
MPUELLAES1/(Umg)  T-AOC 0.42+0.03 0.90+0.08*
A EALEE/(U/mg) T-SOD 221264957  286.94+4.23*
N [ /(mmol/L) MDA 2.15+0.34* 1.44+0.03

https://www.china-fishery.cn

DA R, DU HA AR R LL @R, mitE
] WAL @R (K 3),

25 EFFRKERBEHNBENFERNRELE
=34

B 2 090 025 ) T R MR R B EREE T M
G M RERRES M AE E R EREA M
SR EESTIURL (P<0.05) (G5 6).

[&]
2.6 EFFRKERHEHNBENFERENENGE
B2 5 BE A BR 4H AR L 3%

PB4 5 YUk 4 05 5 L 22 SR 40 W T o 35 2%
5 (P>0.05) (£ 7). BLE AT HAEHE R (C16:0).
i fig B2 (C18:0). #r fi Ff B2 (C16:1n-7) Fil il iR
(C18:1n-9) F i i FHAL TV, WM (C18:2n-
HE K™ 24345 sponsored by China Society of Fisheries
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oYy ANt o WS
& 2
() PURALBIFED) 7 (200%), (b) $EE L85V A (200%)

. 44

FHRKEHEHNE SRR OB RLEHELR

Fig.2 Comparison of liver structure between short-term starvation and feeding of

S. chuatsi at low temperature in winter

(a) liver sections of starvation group (200x%), (b) liver sections of feeding group (200x)

B3 ZFRKEFEHNESEROFEREBRELR

L

(@) YIRS AT AE 21 O Je ) Fr (400x), (b) $EEHMATAT A O Yt v) F (400x)

Fig.3 Comparison of the number of liver fat droplets between short term starvation and feeding of

S. chuatsi at low temperature in winter

(a) oil red O staining section of liver of starvation group (400x%), (b) oil red O staining section of liver of feeding group (400x)

®6 EFFEKEFHERINESERNBEENLE

Tab. 6 Comparison of immune capacity between short-term

starvation and feeding of S. chuatsi at

low water temperature in winter ng/mL
HH TiH PIREEER wmed
tissues items starvation group  feeding group
% plasma EHEF LZM 199.00+3.18  296.00+24.24*

HIEEREE IgM 1139.00+41.86 1255.00+38.37*
JEAE  spleen RIEEREMA IgM 2 414.00+£52.03 2 882.00+16.49%
BHE  kidney EEREEAH IgM  1121.00£37.56 1 354.00£37.45%

6). WHEMR (C18:3n-3). EPA 5 DHA & & B &
TR AL (P<0.05) (36 8). MG Wi R A 1 F1 BE 7
TR DX 43, BB AL 75 LR NS 1D R 5 B A 1
IR R B AR YL AL, 1 2 AN A
% 5 v S 0 R B I R L R T ULk A (<
0.05)

i [E K 72 % 42 3/ sponsored by China Society of Fisheries

3 e

3.1 ZFJKEFEHIIEBEHNL, &R
N BB FR

TEA BRI T, MY 15d A, 8%
EEOHFEATE . AR . RIS . R A R A A
s, SEURBRN TR, VIR, Mk
N T YR AT TG B, 8 R P B AT B BE R
AR ATTOR o M RIAE R RE R T — BRI 15 A0
BEIE, KRIIDUBOIR S N A 2 3 I A 7R b BE i
Mo ASimarh, PURASRARE B K, &
FURIIG D7 B DLBLR A8 15 d iU 2
Ok 2R E SR B, RIS S T A AR D
FIEE BT HE R . MO ERE AR UG, YUH A 5%
P PR D g AR 5 Rt R R A, 1
S5 A LR 30D 150 X i A 1) T i 5 BT AR R B AE

https://www.china-fishery.cn
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®7 EERKEFEHNESHRNYG
FEBRE R L (FHF)
Tab.7 Comparison of amino acids composition of
back muscle of S. chuatsi between short-term starvation and

feeding at low temperature in winter (dry sample)

2/100 g
HEER LR e
amino acids starvation group feeding group
FEE  Thr 3.6240.11 3.66+0.08
AR Val 4.04+0.11 4.01£0.06
HAM Met 2.51£0.13 2.51+0.01
RN Z R Phe 3.56+0.04 3.55+0.18
FreEmR e 3.81£0.11 3.80+0.06
A Leu 6.82+0.25 6.810.11
HEER  Lys 7.73£0.01 7.62+0.14
BN TRRER YTEAA 32.07+0.91 31.96+0.22
REHR  Asp 8.27+0.25 8.20+0.18
HAK  Glu 12.66+0.18 12.44+0.22
H&# Gly 3.85£0.22 3.85+0.11
WER Ala 4.95+0.12 4.94+0.08
Ex e Tyr 2.61£0.13 2.65+0.05
RN Phe 3.55+0.18 3.56+0.04
BEREERR YTFAA 35.88+1.08 35.62+0.68
JREHR  Cys 1.06+0.20 0.98+0.07
HE R His 1.80+0.03 1.78+0.06
AR Arg 4.75+0.39 4.81+0.14
Y58 Ser 3.16+0.11 3.17+0.06
R Pro 2.67+0.03 2.72+0.06
R EE YTAA 77.81+2.14 77.22+1.58

*8 ZFFRMEHEHNHES B EHENEMIRER LR

Tab.8 Comparison of fatty acids composition of

back muscle of S. chuatsi between short-term starvation and

feeding at low temperature in winter g/100 g
N iR YUk el
fatty acids starvation group feeding group
C14:0 2.11+0.14 2.05+0.01
C16:0 17.65+2.47* 15.65+0.07
C18:0 4.23+0.35*% 3.95+0.02
> SFA 23.99+2.96* 21.65+0.11
Cl16:1n-7 4.82+0.06* 4.62+0.01
C18:1n-9 29.05+0.35* 27.80+0.01
C20:1 1.394+0.21 1.28+0.02
>MUFA 35.26+0.62* 33.70+0.02
C18:2n-6 17.95+2.76 20.90+0.14*
C18:3n-3 1.41+0.24 1.64+0.01*
C20:4n-6 0.14+0.01 0.14+0.01
C20:5n-3 EPA 0.95+0.01 0.99+0.03*
C22:6n-3 DHA 4.20+0.64 4.73+0.04*
Y PUFA 24.65+£3.73 28.40+0.16*
>HUFA 5.29+0.97 5.86+£0.01*
EPA+DHA 5.15+0.23 5.72+0.01*
>n3 6.56+0.87 7.36+£0.02*
>n6 18.0942.86 21.04+0.14*
n3/Yn6 0.36+0.01 0.35+0.01

SR S R 22 A S, VLB 15d 1
PURE ] A, IF AR KL IHAE U L e
FEAZEROK IR T, BV 15 d S 809%
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Comparison of physiological status of short-term starvation and feeding of
mandarin fish (Siniperca chuatsi) at low temperature in winter

XU Hangzhong ', ZHANG Haodi', WANG Guilong', LIU Tianji’, LIHonggqin’, LIU Cong?,
LIHong®, ZHAI Xuliang’, XUE Yang®, LUOLi"

(1. Key Laboratory of Freshwater Reproduction and Development, Ministry of Education, Key Laboratory of Aquatic Science of
Chongqing, College of Fisheries, Southwest University, Chongging 400715, China;
2. Sichuan New Hope Liuhe Technology Innovation Co., Ltd., Chengdu 610000, China;
3. Chonggqing Ecological Fishery Industry Technology System,
Chongqing Aquatic Technology Promotion Station, Chongging 400400, China)

Abstract: In this experiment, a comparative study of the physiological states of short-term starvation and feeding
of mandarin fish was carried out under the conditions of water temperature [(13+1) °C] with reference to the winter
water temperature in Guangdong Province. Ninety mandarin fish with the initial body weight of (84.13+0.14) g
were selected and randomly divided into starved group (starved 15 days) and feeding group (feeding 15 days).
Physical and chemical indexes were measured after the trial. The results showed: (D the final body weight, liver
glycogen, crude protein and crude lipid of the whole body and muscle in feeding group were significantly higher
than those in starved group. The weight gain rate in feeding group was 7.54% while the weight loss rate in the
starved group was 8.39%. @ The activities of alanine transaminase and aspartate transaminase in plasma of man-
darin fish in feeding group were significantly lower than those in starved group, but the concentration of trigly-
ceride was significantly higher than that in starved group and there was no significant difference between the num-
ber of various blood cells and glucose level. 3 The activity of digestive enzyme and the development of intestinal
tissue structure in the feeding group were significantly higher and better than those in starved group. 4@ Feeding
group had a better antioxidant capacity than starved group, moreover, liver cell in starved group had an obvious
structural damage and the number of lipid droplets in starved group was significantly lower than that in feeding
group. ® The activity of lysozyme in plasma and the content of IgM in plasma, spleen and kidney in feeding
group were significantly higher than those in starved group. © There was no significant difference in amino acid
composition of dorsal muscle of mandarin fish between feeding group and starved group. However, there were sig-
nificant differences in the composition of fatty acids. The total saturated fatty acids and monounsaturated fatty
acids in the dorsal muscle of mandarin fish in feeding group were significantly lower than those in starved group,
while the total polyunsaturated fatty acids and high unsaturated fatty acids in feeding group were significantly
higher than those in starved group. In conclusion, under this experimental conditions, the difference between the
feeding group weight gain and starved group weight loss was 15.93%, in addition, in the starved group, the digest-
ive and immune ability were decreased, the antioxidant ability of liver was weakened and the cellular structure was
damaged while in the feeding group, the digestion, immunity and liver function of the mandarin fish were relat-
ively normal. The contents of dorsal muscle protein and lipid were higher than those in starved group, and the

composition of fatty acids was improved and the composition of amino acids was stable.
Key words: Siniperca chuatsi; short-term starvation; feeding; winter
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