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Table I  Size and weight of the fish studied
b i (E XD KE D
Species Body length{cm) ) Body weight{(g)
% & Mandarin fish 25. 10£4.10 | 0.5540.17
#F f Black carp B3, 30+1. 75 2. 6740 26
B Grass carp 47.31=2.45 1.9340.22
# Cormman carp : 19. 444024 : 0. 23+0. 01
#f Crucian carp 3330241 : 1.6540. 13
#% Silver Carp 34.074.4. 33 : 0. 7810, 24
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Table 2 Digestive enzyme activity of six species of fish

BN EA/ e s mESD
FL O 4 1 Activity (unit/min, g. pro. )
Species Tissue =] | i I EEE
Proteasc Lipase Amylase
we ¥ Stomach 508. 0 107.0 | 257. 0+ 84.0 ‘ 22.1114.8
#4112 Pylaric cacca 16. 4+86. 2 253.0497.0 | 19.3+16.6
Mandann
G B% Intestine 16.4£10.2 | 379.04165.0 | 26, 24222
5 Liver 3.74+4.6 186.0472.0 | 20.34+14.9
£ T Foregut 9. 212 8 176.0£35.0 | 12.5%7.9
Black & i Midgut 12.346.4 | 197.0464.0 7.645.8 .
e J5 B Hindgut 54.847.5 | 251.0+122.0| 9.446.8
P Liver 4.742. 4 82 .4%46.0 4.7:£2.4
s THR Foregut 8.442.0 143.0£67.0 6.513.5
G 1 B Midgut 8.5+4.0 131. 0+46.0 7.3%£3.8
TAss
5% Hindgut 13.442.2 | 174.04+31.0 4.242.1
Car
g HF Liver 3.6+2.1 | 101.0+52.0 | 8.9+7.3
. HI % Foregut 13- 3+2.8 | 139.0£50.0 8.1£5.0
B Midgut 17.747.4 | 183.0%32.0 | 11.047.2
Common
/58 Hindgut 25.9+3.5 114.0+39.0 12. 7% 6.2
P Liver 9.646.6 | 69.0431.0 | 114475
- TH Foregut 8.9%4.4 137.0148.0 | 16.3%16.3
& Midgut 6.442.7 98. 0%51. 0 12.7+1.7
Crucian i
_ =¥ Hindgut . 11.448. 4 93.04£86.0 | 20.0+11.0
P Liver ' 3.442.0 108.0332. 0 5.943.7
- I8 Foregut . 23.6+16.4 | 328.0f204. 0 9.0+5°3
- F i Midgut 18.0411.6 | 261.0+110.0| §.348.0
T
e JE ¥ Hindgut 19.247.3 | 180.0465.0 | 10.249.5
carp
i FF Liver 6.943.2 | 115.0433.0 | 12.547.2
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Fig.1 Protease activities in different parts of intestine in fish studied
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Fig. 2 Lipase activities in different parts of intestine in fish studied
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Fig. 3 Amylase activities in different parts of intestine in Ffish studied
¥ %®
(DHEEBOAHELSRELR
REMSTHA. FE E A W S EP RSB RIS anE—

EXRR. ARHEEXGA FEOMBOREENER TARBARGDH  HREEE
EDNEHTRRESEGED  BREARGDO XUETEREAKEA ). XRHPAK

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn


http://www.fineprint.com.cn

23 REEE . WE HH . EO 0 0 HELBEEHTR 15

EOBERSEAERXRESY, AN TEARS B ST, SRRECEHY,
ERMEHREEN 2—O0UBEEN, TR FEERGEECBEEREAR PR AR
ERIMRT AR . Mukhopadhyay' '35 H , B 38 F 85 W3l B /K BB IS HERE AR B
REBN 25X Z 50X BEHE ., Kawai S0 @K LB his B E MBS
BRI A S Bl 209 E RO TME . XHERSRITLRE R, RiTEEHE
FHTRAAEL, FEPEARBELE NS, XSRINLRERR -8, &£ITAR.
REF BBAMHEARBRIELR BT EOBEW, SRS/ arr, 88, 6 B RE
BA N, LA 2 B & S N A S R R R 0, TR S R
UAREBEORERAGERFES, ATERERAR 5, by Lair e, & a5 i,
BAnt, AR FOREERES TR R L. Bib—EEE pH M E LS %
T 3B RVR AR IE, A A B R S IS pH BRI 7. 0 M 6.5, R{TER
BB OB BN, TRV M 0. 4 ZF 0. OINHCI, f pH K, BRI DB O BER
e (R

HTARRERE, HEEMNEERBR BEAEENE  REASHW ] E,
TRAERE JLH T & A 8 0 MY REREERMA, X% R LB EE
RN LB R R, B K S Pt o, s e B S A R L B F TR
R .

(DX THEFAESEREREENER

RIOERD . WA BEOAHEEEMHASHEYN FR, LN TN EORES
HEHmSL NG EARSEHL SR E 2R AR Fa .8 W SamEE
HEERNBRERERAR, K EamiiEhs IEABEHEREE Saay

 WEBRZAEAMEEERRE S, Bitterlich 758 Hofer " fE B 4 1y % B 4k £ Uys[

EREER AFXF R4 8 8. PP EaNMRRY . B RABEEaNEE
BB TR, XS R AR RN E R a8 O SR sR
A, RERSANEEREEOBEHUERRE, W PR, Ik E L8 R
B, XEFRXHHEANTFRERE . RIS, @R ERRRCEOBERT—
BB, TREANR. XA REEE 8 —EmR.

(EEHMESRMEXR

22 2 RN AR A RS YR S O £ > 6 > > B > 4 >0 B S R G S
FENUFF Do 9% £ 2> 0 > 9 > > B 46 >0, 38 B 300 vk B 40 T IR BRI 4 1 DY ek
B R AR 0T SR R U Y 0 B I B ST R I AR B R S RO T Y B R A 2
RS XREEREHEEES AEAaRERHE.

(MEMBESREXR

22 2 o 0 B U R P R A > > 4 > B R W > A B S R IR R
EHA>H>-0>Fa>H>0a HENAGRESRENBELERATE, SHA
RIEWEIEVE S T B,

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

16 o ok A R4 1%

(1]
f2”
L2l
[4]

L5l
i8]

78]

(10]
(1]
f12]

[13]

& F x &

FlARFEYREEBEDETEE 1979, EURRIR. FEOER.
FERTEECERESE. 1970, WRELRB R, bmalsd g,
BURA KR, 1088, HERENEEE OB SIS, KEEYEmR,1204),328—333,
1527 S0 HEAG B XM, 1990, BEfA (BB S UB 5 SR TR I 0 LBE R AT . A K PR B 4, 53, 4),
1924, .
WA BL Y R 1992, 5 51 41, 85 1B B TE 8000 0 BEGY HORBR 50 K PR B 298, 7 Q1) 5 24— 31,
BRAFCHIE R 3E, 1993. A 0T B L ORI JE B 5 o £ AT DY AT B B B RS MO A 5 R . SR, 39
(2); 160—188,
Birterlich, G. . 1585. Digestive enzyme patterns of two stomachless filter feeders silver carp, Hypophthalmichthys
molitriz Val. . and bighead carp, Aristichthiys nobilis Rich. J. Fish Riol. ,27,103~112. .
Hofer,R. , 1982, Protein digestion and proteolytic activity in the digestive tract of an omnivorous cyprimid , Comp.
Biochem, Physal, ,72a:55—63.
Hsu.Y. L. and L L. Wu,1979. The relationship between feeding habits and digestive proteases of some freshwater
fishes. Bull. Inst. Zool. , Acad. Sin. ,18{(1),45—53.
Jonas, E. et al. , 1983. Proteolytic digestive enzymes of carnivorous (Sifurus glanis L. ). herbivorous (Hypoph-
thalmichth ys molitriz Val. ) ,and omnivorus (Cyprinus carpio L. Mishes. Aquacul'fure, 30:145~154.
Kawai, S. and 5. Tkeda,1972. Studies on digestive enzymes of fish , 1, Effect of dietary change on the activity of
digestive enzymes in carp. Bull. Jap. Soc. S¢i, Fish. , 38: 265—270.
Mukhopadhyay, P. K., 1978. Studies on intestinal protease: Isclation purification and effect of dietary proteins on
alkaline protease activity of the air—breathing fish, Clariay batrachus (Linn. Y, K ydrobivlogiz, 57(1); 11—15.
Uys, W. and T. Hecht, 1987. Assays on the digestive enzymes of sharptooth catfish, Clarias gariepinus (Pisoes;
Clariidae). Aguacuiture, 63,301 —313.

STUDIES ON THE ACTIVITY OF DIGESTIVE
ENZYMES IN MANDARIN FISH, BLACK CARP,
GRASS CARP, COMMON CARP, CRUCIAN
CARP AND SILVER CARP
Wu 'Tingtin.g
(Freshwater Fishery Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081)

Zhu Xiaoming

(Institute of Hydrobiology, Academia Sinica, Wuhan 430072)

ABSTRACT The protease activity in liver of mandarin fish (Siniperca chauts?), black carp

(M ylopharyngodon piceus ), grass carp (Ctenopharyngodon idellus), common carp

(Cyprinus carpio) , crucian carp (Carassius auratus ) and silver carp (Hypophthalmichthys

molitriz) were lower than that in their intestine. Among the six species, the protease

activity in intestine ranged from high to low: mandarin fish, black carp, common carp,

silver carp, grass carp and crucian carp. The protease activity were decreasing gradually in
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intestine from proximal to distal in mandarin fish and silver carp; however, in black carp
and grass carp the results were opposite, in crucian carp the lowest was in middle gut,

The lipase activity in various tissue were different with the species. The lipase activity
in liver in black carp, mandarin fish, common carp, silver carp were lower than that in their
intestine (P<C0, 01). In grass carp and crucian carp, there was no significant difference of
lipase activity between in liver and in intestine (P>>0. 05). The order of lipase activity from
high to low in liver was mandarin fish™> silver carp>> crucian carp>> grass carp>> black carp
>>common carp, and that in intestine was mandarin fish > silver carp > black carp >
common carp > grass catp.> crucian carp. The result showed that the lipase activity was
not significantly relative to the food habit.

Amylase activity between tissues was different and changes with species. The amylase
activity in liver and intestine in mandarin fish were all high. The amylase activity in liver in
black carp and crucian carp were lower than that in intestine, however, in grass carp,
common carp, silver carp, the results were opposite, but their difference was not
significant. The order of amylase activity from high to low in liver was mandarin fish >
silver carp>> common carp>> grass carp>> black carp>> crucian carp, and that in intestine
was mandarin fish>> crucian carp™ common carp> black carp>> silver carp> grass carp.
KEYWORDS  Mandarin fish, Black carp, (Grass carp, Common carp, Crucian carp,

Silver carp,Digestive ferment, Activity
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