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B E wRdEaknfEcies. o Sa 8 (LrE 88 ELARAPALEES AR
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B [E] 9 1989~1990 #11990~1991 MEM AL FE. B4EHS 3 WERKHE (10 ARKR6 CEA,
12AZBF1H1~2C, 4 A6 CEA). FHE1990F10 AKX 191438, BZE
RHETARBEHEEHA (0.8 C. 1C. 6C. 9C. 13C) KK, HF0.8C. 1C,
6 CATHERRAAFSE. 9°C. 13 CATEREKKEMAMESF, HFAME 12~154d,
BMREFEHRVFITH, SHNEM 12 B.

x1 HBRSEAK

HH B L | 8] Eled g
i /em 17.4~20.9  17.9~19.4 15.0~2L.6 17.0~19.5 14.8~18.1

& /g 52.5~177.7 66.5 ~ 106 40.5 ~ 138 96.5~ 134.1 58.0~105.5

1.2 mMEFEERSENAE

1.2.1 B RKERLFH &

AEGTROBEBENS, NaESIPKARMm, mMBEEKMKERKE 1 b EEAEL
&, L3000 r/min B0 30 min, UM #1700 E K B3k 4 #r.
1.2.2 hF®ikFk

mEEBEKE A DY-600 RHE KN, ZMEE 14 cmX2 cm, BHZE K pH
8.6, BFIRE 0.06, ML/E 120~140V, #HE 2h, EEB 10 B Ra0 & ikEiEEH
J& % F Beckman B 2H# L A AL E, HioR&EEFH S E 5 H.

KEMFEEARKEFEAEFAREEAENERESHNERSESHELSEAN
e, MBEMEELARSNENESE (B g/, MFLEASTERANER
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2.1 . W #TE AR TAaNREAER

BBk AR, EamEad s FENRNEART (A D, SE¥ALE
BHRKEEPEFIBEMENE, KKHEETAZER. REA 1. BREAQ 2. BREA 3.
HREE 4 (7-BREB). X5 AGamoBal™ (1973 4F). WL A KEHRAS, ME1E
ROBIF 9T 45 SR M — K.

2.1.1 &, %, 2X¥&E, 4w

BRI BRIk B, KEMBFRHESE. SMnEEaakEE, ERS5HEAHMU
M5 REBEAXH, £AXH, FHELREREGTLEIBHARTRY 6~7 FEAK
W, BEEFAMBI Y 5 Mg (8 2).
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2.2 BEMAETE. B8, 8. % FENRERLANSTHEL

AXMERASHADS ST RN, ERHAER. 7 - REARREARBEHEQL
B/NFERDSR) JLABEEBRLHE ML TE 2.

Re2ERH. - HANAERSEE
BEAHRETHREYE, BF12 AZR
F1ABEZEEMLKTE, BRENHNES
RRKAAEXE (48.8%) >Hf
(41.2%) > 8 8 (40.8%) > %
(33.8%) >t (31.5%). MAEHE
HE&AFER, HEHREPIHRLH]
s, SHMAEBRLALRES Y-RERQ
MBS ATR. 6. S8, HafE
FREATELRBE (P>0.05), . 2
XEBLPPHTRIEE >N
16.8% M 21. 0%, B& 5 3~4 AHrM
EERERNH. WY -REQMERF, W
BT FE.

H1 EshRKARKEAD

REORY.: s HARLH. . BHREOREARE, #aXPREEEL -, H
E4MAaERBLTHE, . BHRNESE. ERLPEARBEAR, KK IES
(FtH 10%) >HM (7%). EHE (7% >H# G%).
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A EMBERZE

B EE#HITE



22 A # K F ¥ K ¥ # £ 10%

2.3 SHEEARBEFHTORESRSHEL

ATHRRAECESEFOER, FITRBENaXNEEESRSNEL, RITEXLR
EARRE (FEHREKER Z4TH5 MasimE12~15d EUBNEESFHASE.
R (E3,E3 BR. AXHE, BE, B 8 FanEEA.Y-REQEYMEE
RETELD, REARARMBERKNAR. BERAOES. 7 -REAWSE, FEFEE
REEARR, KRB 13 CTHE 9 CH, SIIEHRHLEEE, M13 C56 CRO.8~
1 CABTERANBEASELE, SMARMKEHELRRE, RXEERBERRA
19.6% ~47.8%; B, BEEWDHHR 10.4%~36.8%., 12%~36.7%; ., i
KRB /MR 8.3%~30.9%. 10.6%~29.2%.
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5.0 F

o—¥fa A—N e—@B8 p—RXW O— B

B3 KESsHankEREBsMXE
4 BEAR rG 7-RER T HREBRY

& 6 C, 0.8~1C) 513 CKBEHT 7 -RECELE, FRAMBAEMKIE
AR, A RIEERAR 11. 8% ~41.2%; Bifh, BEEHK I 7.7%~19.2%.9%
~27.8%; B, MEH/N6.2%~28.2%. 7.6%~31.6%.

2.4 BEPEAFACHEERFEONEESEAS

RITMEHKERLHTB BRI AXETOEEASAS NN E, Rt 54
ER/MER, HREZFHRAMEREESTHERR. B2 hESRESEEEMNER
HEXAHE, nEEAAMMERER L FaSERaENBEESSHA NFEEHDE
R BRAREAEASREERBERL (P <0.0D), BAOMNESEN 39.5%. HIR
EOaEEm4Ro P, REG 1 2 2), REH 2 B4 3) SBS5RAYPER A
HEERED (P <0.05); REAIEARHE; REA 4 (7V-HREQ) BFAWHERT
E¥E (P <0.05, MMME?ERN 44.6%.
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31 XTFREHAEPOD¥EEAHER

BAIXTACTT YK S 2R A A (A i 76 B 0 A% DU A I A T 5 R R, A S0 B 4 L B
i . HAEBRLYEMNECTRETREY, BF 12 AZEF 1~2 ARZERMAKT, &
A J5 EF.

BAHHAZATEZANERTRE . () SEREFAREEX. IIHEESR
HARBRTERAKEAR, ERLHEKTAKERES CUT, B TERRREZ, M4 5
BEEAREE, FUXEHRERLNAEFARR. ERHKARTRAMEAX, &
BELWMERREHORAT, BEIPBRLYHTHTORBER, MEREARHTHEB{H
RS, ERAWPEARER, HBEXREE N . FUNAEATEBEAEY, SR
APRREEAESTHEIME. PBRVENETHENR 154N MEES
B, A THE, AFEATAUATATRRAERNEE, RBARYEZE T A
ERERSHYNEEARSNAFEREN . SAERPEFRARORET, EERH
BEAZAMTHERMRAZH. EEdMANMEEDNREARRE, HREB T SHMEL
R ) SHERBREAERX. BELYRARMRBMAKFRBEETRE, RAES HAaH
HREAEBKRTHREHENTHRES. nEMARKAENL, DR TrRESE, BRI
ZHFR, MBA CO, ™. DI EETERAE LU RL SR FHLAIE R 89 Y R M
RERELHSBRAMEE S5 FENAEANERED.

3.2 XFREH7-REANTHEE

(XTFaLXARREL, HSONILELQUEHARAEERBFENTIRERE S5 ER
R, WEHKRAT LA, MENSFE, K8, AR, BERKERS
HRERERA, AERASREQARMOYEEFRS. RITEX 5 FamEEa Bk
HAERREEH ST H 4~5 KW, B8FF 5,7 REB=ZKE, M7 -REBME
FERTRAEIENRED. AENEREAY, FIR Y -REQASEEIEETT UK M
PUAR R R REIIEE. MY ZSAFEROR N R AL ESRET A, X
MegEaN4AH04ZaRE. XTREWAREANEZARRRXCEIENERR
M. HBRETRBEARS RS, RAIE X LA 284 1 R AR 5 351 ) i 35
AZADFIEREH, REZWY - REQATR. HEHRKEMN 13 CHREKMERKS 6 C
B, 7 -BREBEARRMEIEER 6.2%4~11. 8% ; /KIBAKLE TS 0.8~1 CH, ¥ -REH KK
SREEN 19.2% ~41.2%, RHARNTHRENHZORE —EREN. BLXBRITT
LI 6 CANNRRBANETEN M, 0.8~1 CHEBRBRMEME. 6 CALY-IRER
HEEAARAK, FMBEREEEE, EHLEFHERBEYR. 6 CUTHTEE T AKX
BRENHZEE, FEHEIA—FUBCURE (Stresser), EHERGE . N BREIER
THARPEAE N BEE, AR EREUNTERENGE. Rk ERRGHEL, B
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ARG RED, BARZHE, AR PEINHKEARBOREERSFHR Y -REQ
SRITHE, mitEmdRRRIee, KEELTXMRET KSR 0 -0 KR
R AWH BHK. HEETER 0.8~1 CH, 8, &, MHIATAR, XIRPLEE
THRESBHAMMMENLEN, UEFHRRBHEERZRITE, LHBHUEEL.

33 XTRAGATENKESSHIETHLNSH

ROTHRERMALTARXBRLREROERRR, MR E 0% B L6
HEFROREZ— FEENRETESHNAREATNEESREXIHER, B
FEAARKBRTERG, V- REARKERAR (R4, WECREk, AEASERANAHE
UK, BAIBTOEASRE TR, MAKREAEOSAMENEML, TRIEZA
30.3%, HFEERMENOEASEMIL TRBEE RS 63.5%, XHHBRLHREH
RARERRAERENBLATENBENRBRYE.

R4 BEYVEMFRESERENARAASE

sk BEAQ REH BEH 2 BREQ 3 HREH4

M+ SD M+ SD M+ SD M=+ SD M+ SD

EXE 1.9+ 0.2 4.26 £0.7 4.4+ 1.0 5.8+ 0.8 3.74 0.5

B 7.2+ 1.0 3.0+ 0.5 2.4+ 1.0 5.4 0.4 5.35+0.7

BEHBER P < 0.01V P <0.05 P < 0.05 P>0.05 P < 0.052
D ERBREEY 2 ZRE¥

V-REBTUBMERNAERS, HEAFEEEE FSURE EROEL. BREY-R
EOAR (SEFHEAR 4. 6%), HARAEZDHRFEERBRREN, EFEANMPHE I
PR RERRLENER, BTBRERSEEEEEM, BBEHEXREERT B SHE
M. HPREREONMEE, TRIE TREARE, BETHKEAR>™EHFRE R
REAMSER. HmWRRBREFROEN L SENFED RS FEEARS, REA
A AT, BTILAE K HIR A (1976) X K EBRHBH R FE A M EED WL,
MEBEERT 1. B 5 RETEAEL MIMTLEZEENRERATRREN T BEEEHE
A, ARFROERLH ZBTRAEERNE L.
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Changes on Physiological and Biochemical Index
for Chinese Carps in Winter II

Serum Protein Composition

Wu Yin Zhang Feng Gui Yuanming Jiang Rendang

(Department of Aquaculture)

Abstract This paper deals with a comparison for the serum protein content
and composition of silver carp, bighead carp, grass carp, hybrid carp and
mirror carp during wintering in the northern China by the electrophoresis
scaning technique of cellulose acetate membrane. The results show that: (1)
the serum albumin contents of the five fishes are decreased as a result of a fall
in temperature in wintering period. And the decreased percentage are hybrid
carp (48%) >>grass carp (41.2%) > mirror carp (40.8%) >>bighead carp
(33. 0% ) >sliver carp (31.5%). The changes of serum globulin contents in
hybrid carp, bighead carp are obviouse and the decrerse rate are hybrid carp
(21%)>bighead carp (16.8%). (2) the contents of serum albumin, serum
globulin-1 and globulin-2 in hybrid carp infected with lepid or thosis disease
reduce significantly, and the contents of serum 7 -globulin increase
considerably in comparison with that in the nomal one.

Key words carps; serum protein composition; survival in wintering



