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HEERAME M @ BIE K E W ER R EEHEEE B

MEOEY, ka2, B i R, R R IR R X!
(1. WETA LT F=BF I, BTIL 551U 316000: 2. 0K F=RIEBFIE B AIAF=BF AT 18 200090)

TBE: Ly (Miichthys mituy) B18 RN LY, AR EHES HEK AR ORI EmER. SRE1H,
BEE LRI TR,y ShBa2 K ERE RS I IR S AR EER RS, I8 RaEES .
AL I TR 4> B BB I 2Z A S LRI A) 2 U 60 R (P<0.0D M E A AR LM R E s BB 5EERIE

MRFKFR (P<0.00; BHTA K EA R RZIVRA T, 12 ARE

AU ER TR ARG EIEH AR

HIAB AT AR R FE MR B IMR ARG 7 AR &R B BRI MR e e LA B R TS Sile BIm R A ig 2L
SE AR ST T i AL B 05 T B RO i A0 B B L PR N 1) M KT i A . [P B K =2, 2007 14 (7 : 24 - 29 ]

Ky BV £ BB IR
R E 52K 5:5965.324 ICRAFRIRAD: A

w (Miichthys miiuy Basilewsky) &% JE H . £
AR BT EEEE AT H LR AL
20 Ly RREESE, H R E R, R A B
e %, HEMARR “@it”, &gk whim, RS
e AN E. BT HAKR RE D BRI
PR T ) KSR, IRk N T8 557
T AE [ e 7 U T R R A A IR K A
FERH IR R SR 2,

FHAYLARERE 2 RAE B ARKEAE S R &R
e —F A B E IS, MR maERIEF AR R
BMAFR—ADEERSRE . Bk, s W
UL IR TG A A4 B AR B AT R I BT
2R 3E 2RI 0, 43 AT 2R SZ YU A T (1
— RIS VRS R R, 2R 48 s 2K S
LR A (0 e By FL AL 5 AR AR S X 5, 0 T
SR RELERATRAEERNENE. Bi
HhEE A RTE YIRS T I Re & A A, LR
S ARG 220 B AR ES T TR T SR LR
BN R AES S B AT o WIS HRIE 3B
PSR AT R MF A LT AT H WM
R LA ST 78, A MR L Ko
PURAE ARSI RME. Hik, 1EE T
2006 F 10 H ~2006 F 11 H 7 #i L4248 /K i
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B2 H - T4 ERRIFHIKRINE 2004C12028) .
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AL RN LR (0SS D
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1.1 ZHKa

w BB LT K PRI BT AR W VLA DG K T A
BIRAE R B4, Pk E o, fEEk 2K
9.3~9.5cm A& 6.4~6.7 g 4 555, 5
WRTE T = WK T, BRI 2 IR, AR .
Ytk 15 d J5 4R L5 .

1.2 ZWEHRHZE

SERAE6mX6mX1.6 m = WK HEIT,
SEIG A FR7E 80 cm X 60 cm X 60 cm» [ 80 H M A7 fi
BIF TR A, 158 20 HIER 06 A LA
St fa B KR IR . 5250 K b R P AL B L 2
R, B 27. B HBIK 1 K FKEN 60% -
DI BRI SERKIR S Q2+2TC .

SEE AL 6 4, A AL 0 d (S0 WLk 3 d
(S3) . YLk 6 d S W TLI% 9 d (SP L HLI% 12 d (S12)
YU 15 d (S15), T 41 sEE f 30 J, |4l ik 3 MKF
. TEH IR AN S oG W g A AV S E . TR
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B KK 220 B4 il e, i
SE TR A KA K Gy KR KL A FR BB ARL, oK
3R BB, IR B e SR R be ik, &
1 J5) 2 SR P A L K e s, KL i A 2 SR P 2%
FCHHR I, KL S R BURE E S, fef R & H
Ji1:23.604 kJ /g-JIE1i:39.539 k] /g~ ¥525:17.154 k] /
g EELHOL . RN Y 10 AP AT 2R 1 - JT O i A
VEMBRIE ) 0AT. MR E BN AT, AR T
B J, N 10 5 T HRBE R ERK, S HEB
2110 000 r /minf3 2 2.0 30 min, W _EH R, BT
4 CUKFE T RAT, MATEGRE I AT, 12 h W43 4T 58
Y R R R SR AR AR — IR vk U e e
S R VERY — Bl 5 (35 112 i i e 0 5 B MR AR L
REAEY R T30,
1.3 HuELE
TP EZNE 3 K, BCP IR bR %= .
AN [ b 3R 20 R TR ) SR R TR 36 7 2 00 AT o oA i
LFE 2 19F 4 A Duncan 1%, £ 5T £
R AEE 5 47 F SPSS11.5 #HT. &S H00 )
TRPE MR ER LA AR R R
HMHRARE:AC=C, - C,4q
X KRR : o= (C, - C,4+ / C,
fRBHHERE = P, X W, =P, 11 XW, 4 X BEHA
He o BoRE n YR EEEEH, C, K- F n
YU AL R 20 52 B UL Uk AL 2R 5 10 5% 000 $8 Fr A (5 %
KB HC AR B ABEERE 7D, C, 1 BB »
+1 LUk AL B 20 52 LUk A B S A5 U HE AR
P 4 REEI IR o AR T B R

2 GRE55H

2.1 UHEME e 48 ERKRIFNE

w SEALEZ YR E T A K S B R AR E I
RAAR2. R 1AW, BEE YU AT, o
ah AR S HI WL R R R, BB
HRES, HEEER S KERRELFERY
k. BEAE DU (8] B S8 N 2L iR U A &
M ZERBE P<0.05 . KRR AR b 5
A, A S9 TG & A A 7 E B3 £ 57+ (P<0.05) -

MR 2 AT I, i TP AR X 45 2K B RAR 6 5 K R
e 0 Y I AE S3—>S6, FEIRIL 10.95% 5 H U SO
—S3, BEIEIL 8.36% - VLI 6 d J5 22 b (AR X 555 «
TR BUR B R g B S0—>S3, XA E

H0.16 g: FiX Ol S3—>S6 1 S12—>S15, X ik &
¥ 0.12 g. 0T E AP 253 @i L BLAE S12
—>S15, B IEIE 15.12%: X4 S0—>S3, B8 4
12.40% -

MAFE PRI AR A R TR, A KA 15 K B A0 AH
R SR R e Y BLAE S6—>89; HL U S12—>S15-
T AR R 400 K B 1O e Ut B AE S6—S9 AN S12—>
S15, AH R 453 5% 3 ) = e FLAE S12—>S15; HL 2
S6—>59
2.2 UM EXTe S0 LA R RIS

YUHRMME Xy %) AL RS LR 3 AR
4. EARNECHE SR BRG0S0 RE T RE & LI
I TA] FR) S2E ST 8 0 A8 1, T 7K 23 A AR 3 B A L B T
A R SE A T T e AN RIYLERZE R 2R 2 B A
REEZE R B (P<0.05; HHAEN & BN 9d )
ERARE (P >0.05): Bk S12 1 S15 7K 43 FI K
HERAEFE (P>0.05, Hib S 4y z 7 B34
(r<0.05-

SIEI0 3T ) RELE 19 < EL IR A R0 2 1) A 0T 45 2
MORE MR R R 7 8828 R B2 1, RGO B
e U ) H BN B TS . REL IR A A O 5 R A
BURZ =R SO—>S3, FL iRl S3—>S6: Bl 2 A %t
BRI @& R S0—>S3, H KA S9—>S12, T i 2k
R IE K S9—>S12, Hk o S0—S3: FH 8 [ A 4 4
RERBURF ) RIE N S3—>S6, H A S6—>S9; AE
TEAR R 10 2K B A K AR = 08 Tl S6—>89, Hik b
S9—>S12. K7y B 1 8 =0 LA S3—>S6, MK 4 i
HUAE SO—>S3; A f 141 i V& A FLAE S3—>S6, fIR 7
IAE S12—>S15-

oy A AR LR B KR G HE SR A BB 4
FMBEE A AR (YD, LYV (a4 B A2 &8 (7) Bt
ITEAERH 347, SRR 5 Fros. MEA.HAE
15 BE 2R B0 5 o BOM BE AR R AR A S5 LRI 7] 22 4
FRKAR (P<0.0D), AT R F (o K405
MR BHEAHIR AL 2R e . AR — A
R YLER T 18] B AR 6 AL 2 19 AL R Bl 9l 2R 5 ot | 2y
HOhEARE OO, UIREHE AN B2 R (F) #AT Lt [A
P53 HT, 25 R U1K 6 Fivn . LR A AR AIBE 2R
FEASBEWESREEEFMEMRRR (PL
0.0D, AT FERE () M BHRK XA L & A
BE2E MR . MBIV R P R A BUE e 4h
LA e AR LI = Z & REY 5
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26 LN ES /R F14%
R1 w HBEARINEREGRETHEKSHT L
Tah.1 Variation of growth paramenters of juvenile Miichthys miiuy during starvation
2H 5l WRE /g THRE /g 2K /om A /em
Group Wet weight Dry weight Total length Body length
SO 6.58+£0.12* 1.29+0.04° 9.4210.03* 7.651£0.02*
S3 6.03+0.08" 1.13£0.04%® 9.4110.05* 7.65t0.01*
S6 5.37t0.10° 1.01 +£0.06™ 9.3710.07* 7.631£0.02*
S9 5.04%0.134 0.90£0.054 9.11%0.06" 7.52+0.03b
S12 4.80t0.11° 0.79+0.03% 9.02+0.03b 7.47+0.02b
S15 4.51+0.21" 0.67+0.02° 8.8410.03° 7.36 £0.04°
W FE— A EE EARFEARR T EREE (P<0.05).
Note: Different superscript letters in the same colume mean significant difference between items (P<0.05) .
R2 w HEEZINRHETERFESTH
Tah.2 Development of juvenile Miichthys miiuy during starvation
w5 R E THRE £k G
Group ‘Wet weight Dry weight Total length Body length
AW g P. /% AG /g P /% AL /em P, /% AL Jem P, /%
S0—>S3 0.55 8.36 0.16 12.40 0.01 0.11 0.00 0.00
S3—>S6 0.66 10.95 0.12 10.62 0.04 0.43 0.02 0.26
S6—~S9 0.33 6.15 0.11 10.89 0.26 2.75 0.11 1.44
S9—>S12 0.24 4.76 0.11 12.22 0.09 0.99 0.05 0.66
S12—S15 0.29 6.04 0.12 15.12 0.18 2.00 0.11 1.47
£33 u HBEARYIEEIEGE T AT ENERR
Tab.3 Bio-compesition of juvenile Miichthys miiuy during starvation
20 51 K5 /% K5 /% HEE /% AEAB R /% FEZE /9% BEE /&J g™ D
Group Moisture Ash Protein Lipid Carbohydrate Energy value
S0 79.09+0.18* 0.80x0.03* 15.48+0.06* 1.80+0.07° 2.83+0.08 4.8510.022
S3 79.60+0.16°  0.93+0.03*  15.43+0.04*° 1.49+0.20%  2.55+0.09® 4.67+0.02°
S6 80.49+0.25° 1.18 £0.03° 14.66 £ 0.06" 1.24+0.10% 2.43+0.10 4.371£0.01°
S9 81.24+0.204  1.37+£0.02¢  13.99+0.10° 1.16+£0.10°  2.24+0.08% 4.15+0.03¢
S12 81.79+0.15%  1.46+0.06% 13.75+0.054 1.02 +0.06° 1.98+0.06% 3.9910.02¢
S15 82.32+0.23° 1.53+0.05° 13.34+0.10° 0.96+0.07° 1.85+0.05¢ 3.85+0.01!

F: F AR R F AR TERAEE P>0.05, FEAARTEREZ (P<0.05).

Note: Same superscript letters in the same column mean significant difference between items (P<0.05) .

&4

w EEREYUER EGETHELERTL

Tab.4 Change of bio-composition of juvenile Miichthys miiuy during starvation

K5 /% K5 /% HEHE /% AEAGHE /9% FEZE /9% BE(E /&Jg™ D

20 ) Moisture Ash Protein Lipid Carbohydrate Energy value
Growe M Py an Pa AP Py AL P, AC pe OBV b

GJ-g™b

S0—>S3 -—-0.51 —-0.64 —0.13 —-16.25 0.05 0.32 0.31 17.22  0.28 9.89 0.18 3.71
3> —-0.89 —1.12 -0.25 —-26.88 0.77 4.99 0.25 16.78 0.12 4.71 0.30 6.42
S6—~S9 —-0.75 —-0.93 -0.19 -16.10 0.67 4.57 0.08 6.45 0.19 7.82 0.22 5.03
S9—>S12 —-0.55 -0.67 -0.09 —6.57 0.24 1.72 0.14 12.07 0.26 11.61 0.16 3.86
S12—>S15 —-0.53 —-0.65 -0.07 —4.79 0.41 2.98 0.06 5.88 0.13 6.57 0.14 3.51
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5 AR BEOSTURRE ORPEXER (Y=o + XONERR
Tab.5 Regression coefficient (Y =a + bX) between bio-composition: energy value and starvation time X

Y a b n R? P
K4 Ash 0.824 0.052 18 0.962 <0.01
A H Protein 15.614 —0.156 18 0.962 <0.01
AEABHE Lipid 1.685 —0.054 18 0.924 <0.01
BEZ Carbohydrate 2.799 —0.065 18 0.989 <0.01
B61E Energy value 4.832 —0.069 18 0.985 <0.01

Re FWEMSHAEMDAXR K=a+bXORERK
Tab.6 Regression coefficient (K = + bX) between bio-composition (X and energy value (E>

X a b n R? P
K4 Ash 4.467 —0.755 18 0.994 <0.01
A H Protein 4.679 2.263 18 0.979 <0.01
AEABHE Lipid —2.128 0.790 18 0.953 <0.01
BEZ Carbohydrate —1.652 0.919 18 0.968 <0.01
2.3 YIEBEXe 4h&IHWERTE N RIFIE KM BB PR EBETEYLIR 3 d JoAHRH R ik

M T ATLAE H BEE UL R IR, %ML 48.65%, MULIHE 3 d 2 15 d & B BT s 48 n, {53
BeXgRIUM W] WA . EREM RIS RE TGS £ 9d W, JER BEHK R L E
RIS e e AN Ve R BERE A UL AR IR AR E A

RT w HEAERRYEEIEIETAE LEEE S
Tah.7 Digestive enzyme activity of juvenile Miichthys miiuy during starvation

H E 1§ Protease BE Wi Lipase TEXEE Amylase
A5 fizy fizy iy
ZH 51 i’i/ﬁﬁ{ AP/ BgE T / AL/ BgiE ) / N,
Group (U‘g_l) Uee™D Pp /% (U‘g_l) UegD P, /% (U‘g_l) Ure D P, /%
Activity & Activity & Activity &
462.86 +21.06° - - 167.21+1.37* - - 2604 .49+ 70.57* - -

237.67+31.25> 225.19 48.65 135.25+9.54* 31.96 19.11 1815.87+79.24* 788.62 30.28
382.81+35.08° —145.14 —61.07 110.21+13.22° 25.04 18.51 1454.15+24.10° 361.72 19.92
519.87+19.15¢ —137.06 —35.80 103.58+9.25¢ 6.63 6.01 1079.45+74.42¢ 374.70 25.717
S12 663.341+10.25° —143.47 —-27.60 92.35+5.62° 11.23 10.84 967.05£18.27¢ 112.40 10.41
S15 734.16+47.53' —-70.82 -—10.68 86.74+8.24! 5.61 6.07 947.57+59.72° 19.48 2.01
F: F— AR LT AR TER EE (P<0.05.

Note: Different superscript letters in the same column mean insignificant difference (P<0.05).

BRUY

2.4 YURINEXIe S1BITHEIHN
w BN G IR 3 B e RO A 4

BEME FEGSMR RO BB G. BEUURIEE 3.1 DUEM . D8 EKSTHOM

R AE K K LTS EHT T . ULER 6 d J5 . BEERTIL w AVETE YR A T, PR 50 B £

G RER, (BRI S TR . LR o d s, LIRS, BT A A A R S T

PRERBE IR TR, DU 12 d 5, METF Ry By 8 HOTRIRR T o AR T, AR 4 I ) AR RS

WEERME. YUK 15d 5, ERNGH L, FiEs 31 RHERIVI R MG KBS, ST

R 434 F IR B 1L A ) 0 2 0 R B 2 B 0 A, 5441
£FEE (P<0.05) B2 KRk KM 9 FF i &40

3 Wit
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H14%

AFEREZER (P<0.05 . WHAEFTERRS K
FEMER AR AFAE — AL STt R R IR
MR R T R HRAEE, THEIFRZEEL
I — % B B 7S .

YU e B 2R ARG S — DB AR A
B BE TS A B E A, B0 EE A
PRI BT S, PR LR B 28k ok HL B AR AR )
PE I Z BT BPR 4 “UL TR AR IE 3R 87 m B TiE
RFENTE” . BUREWE SRR ) A B SRR
4 [ A R ARG ST 1o BEAE LR B TR) I S, L[
BN SRR EH T . Y od fa, Bk
BREE T . YUK 12 d J5, MR TEEG 20 B A
TEMFEE . YU 15 d 5, BREFL M R, I Ak
Bisgomm T WA, UYL 9~15d 2w 21
“UURARRE R BT B, 1X 5 LIRS 22 B ek (Cir-
rhina mrigala) BLAN = W) 1 (Gasterosteus aculea-
tus) BT FT L5 BARAL.

3.2 BN BN ShESENERSEHLEENE T

w VR B B ARG B 28 A sR (B BE A& LI
T 1) FRY S T R T AR 6K, 170 7K 23 IR 433 B 3 L 06
TF) Py S T 8 T v » X AT g 5 A ) R HE AR
5 B9 14-151 sl 3 1) R 2R 1 LA O AR 2K A0
S ERE e YN E R QUSRI =i =N = = P EN
LT iy PR v U (1 L BN B R T 2%, B L e
Firhy ECH AR FIbE R4 AL RE &, AR5 4 =2
FEH. TS EE BB 2T H PR G T & &
s JIg s I R0 K7 T A L AR T ) 1 S8 K T 3 T %
i, X EEE PR RGN RY R, %
YURHE T & (LB I, 2 T iE s Z &
Wyis ) AOATLAOR) A, MR L R 55 i 2% e I A
R 22 3R G0 Y X 00 S 10 1 A T B ) B LR
ARV IR g — g /b B B A RE A 1 e e 16l
MEAREIALERKEFRIES, X5 6KE
SR B BCHLHS 7R A B ARt e 4 1 I R H B
{5 PR 7 A7 o 718,

FHLAR R TE BE 25 10 o & o ORI R AEL 1) AR 4L,
YLk R 2 A R R (P<0.0D), 115 7 FE A
2 (p B4 ED M BMEAR O LR B RS LT
. fEA HEERAERNRE> BN 5REE
BEHEEAHRKR (P<0.0D , [FIF TR () N
SRR RS R IR . WEIE LR
P EEBUE iy A E LA R T ENE
BEM I . Hhy 4 ETEAFIULIRET (B 403 & BelE )

B R RE B2 AT K B, S12—>S15 ., H & [ S
RIREFEE A BRI AN B R 6 ~7 1. X — sl LA
e 8 SR R LR Al 4 £ L P RE AR AR 1L
DR hiey: /)i

B2 3K
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Growth, biochemical compeosition and digestive enzyme activity of juvenile Mi-
ichthys miiuy under short-time starvation

LIU Min-hai's SHI Zhao-hong?, LUO Hai-zhong! » CHEN Bo', FU Rong-bing! s PENG Zhi-lan!
(1.Fisheries Institute of Zhoushan, Zhoushan 316000, China; 2.East China Sea Fisheries Institute, Chinese Academy of Fishery Sci-
encess Shanghai 200090, China

Abstract: The effects of short-time starvation on development: biochemical composition and digestive en-
zyme activity in juvenile of Miichthys miiuy were researched at 22 +2)C . The samples were 9.3 -9.5 cm
in body length. body weight at 6.4 — 6.7 g. The results showed that the growth: energy value: the contents
of the crude fat; crude protein and carbohydrate decreased with the starvation time. There were significant
negative relation between starvation time and crude protein, crude fat; carbohydrate or energy value (P<
0.01), and there were significant correlation between energy value and crude protein; crude fat or carbohy-
drate. The results suggested that protein in the muscle of Miichthys miiuy was the most important factors
to affect the energy stored in muscles. In term of relative total lost amount, crude fat and carbohydrate were
greater than crude protein; and the peak of crude fat decrease appeared earlier than that of carbohydrate.
During the experiment the activity of amylase and lipase was decrease; but the activity of protease increased
significantly during day 3 to day 15. [Journal of Fishery Sciences of China,2007,14 (7):24 —29]

Key words: Miichthys miiuy; short-time starvation; growth; biochemical composition; digestive enzyme
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