D000 http://iwww.cqvip.com|

027 £5 6 B Ko~ OFE R Vol.27, No.6
2003 %€ 12 A JOURNAL OF FISHERIES OF CHINA Dec . ,2003

X EHRS 1000 - 0615(2003)06 - 0558 — 06

A [B) 48] 4 3T 51 62 7 L BE iE 1 59 52 i

wkH', Fxi?, K ¥, RER', AR

b
(LKL KEHYRF 20, MA0 RN 434025; 2. bR K2Ek =46, #1d BKIX 430070)

RE: ST THESANXRDYEERIES SV AMES A ZEHLBEEREBOEBERR. &%
EFH (DEESHAAATESEEHENUBREEARMEESE K. HRXIVEEHNRA MUBARESE
HOEOMEENNME NN QOBESEYEETANDESHENAAANEIEER X, UBRESAKRSZ &
BRESESAMEMEERNG)ENEOEHUERES AN EENEMEERKX, KR YBEAENA
MR E R/ EBUE S A (OB ES TR ERENRNOEMEEREX, AR VB RES
B, BRERAA R A MEE RN, X RN ERR X NS TEHABEMEERER AR, XTS5 R E
HOERMAR EREAX. BYTHARERERY NSRS BN AR T 2 WHRB N L, DEEF LT
BRHHEY.

XA HE YR RS IR

5 %€ 5963 XRRARINA A

Effects of different diets on activities of
digestive enzymes of Monopterus albus

YANG Dai-gin', YAN An-sheng?, CHEN Fang', RUAN Guo-liang', FANG Chang-yan'
(1. Animal Science Faculty , Yangtze University , Jingzhou 434025, China ;
2. Fishery College, Huazhong Agricultural University , Wuhan 430070, China)

Abstract: Effects of different diets ( Pheretima, flesh of silver carp, formulated diets) on the activities of
digestive enzymes of Monopterus albus were studied. The results showed: (1) The activities of protease in the
individuals that fed on different diets from higher to lower were in the descending sequence of earth worm
(Pheretima) , flesh of silver carp and formulated diets; (2) The activities of trypsin in the individuals that fed on
different diets from higher to lower were in the descending sequence of flesh of silver carp, worm and formulated
diets; (3) The activities of amylase in the individuals that fed on different diets from higher to lower were in the
descending sequence of formulated diets, flesh of silver carp and worm; (4) The activities of lipase in the
individuals that fed on different diets from higher to lower were in the descending sequence of flesh of silver carp,
worm and formulated diets. This suggested that the different diets that M. albus fed on could affect the activities
of digestive enzymes differently, and this might be that different nutritional matter could stimulate digestive

organs to secrete relevant digestive enzymes to digest relevant nutritional matter better.
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MREXMHAERMFCBOFEREETARATRAANFROER, BRI AEHHL
BEtiT T EpRl - MAMEM aRHLERRORAHEA, FRERAWERHT K, AF A%KK
HABRRE HEELSARA HABORARE HEESaXBREe R BEF AR XRDBLE RS
HFRU- " Xt FREAKNESANEE AL EAAMNNARAEEENKIEN. ERK
HEARSEROLIED, RS HEEN RS AR AHAR AR IR T AEAEROIR, FFEX
HEEWARHIE S o MRS R ERE L, 347 T A FAEDR XS 5 8 04 10 B8 15 15 59 B2 i sy 83, 1A
0 D S8 O AL S TR R ) AR L BB IR 4R = .

1 AMe5E

1.1 KB

REFMAESAIKIAFRERARBATHENMNME, EEBRIBRP . EERPABREE —H,
MEFIHE 42.8 £3.5g. RBFFARAIEIUR 34, F M S EMHABHEE. KBEELS M A RKR
AR (EER OGN S0 BE o-EH%E) S SR AS SHRNEREFRATRE
1, 8 —fERiR 3 4~ Fi7 5 B4, 54 5 I 86 50 B, 77 30d 5, 4 B0 E 8 & A R R4 i 5 88

HABOIEE., MENLENSHS P 3 NS, BTN SRS RS I AR DEER -8, P4
1A 68.3+5.7g

21 3HEBRNEERNERS

Tab.1 Nutritional composition of the three test diets (% dry weight)
£33 %) a5 %) <37 [ ok
nutritional composition earthworm flesh of silver carp formulated diet
B EH R protein 70.93 68.27 39.02
BLAR RS fat 7.91 12.26 7.28
BKIkEY carbohydrate 18.22 16.38 37.58
J4) ash 2.94 3.00 16.12

1.2 fRESE R o T

AR A GB6432 — 86 P KM & 5E &k, B5 BT R ] GB6433 - 86 RIKH iR % , )K 5 K A GB6538 -
86 THABF KIBRIE  BOK LA YR M R L -

1.3 HAEEO T

1.3.1 EREP&

W rESERSE, ST EVR S B A R, B Fokb , 0B B JRE M, BT B MEE. K
BiEEaN 2 B AKGERKRpEENGRE 2B ERRRRREATS2E. 4S8 THREE. 814
HREIANEE. BREBNESRKASEKB P . AREIRBIEBETRKS MREBTIRK, IXKBE
¥ U B0 HLES L 30min(12 000r- min~ 1) , BT 48 L i MBI 0 AL RE A &, B T ok R 7, 240 W WE
SERTA BTG EdE IR .

1.3.2 MREENE

EFamshaaE RAEK-BEANE. B 1mLEABBS 1nL 1% 8B E O RRE M (pHS. 5)
R4 ,35C K% 15min, 4 3mL 10% B =® Z B2 1k & M ,680nm FK TR EREE 1. BEAMEHERD
A lg HIARAE ST pH N 8.5 XM T, l mn MEBEAT4E g MEARE N 1 MEHRALRFER
{1gTyr(g-min) "' ],

MEGQSBEHGRET LI Na-THPEBMB - L-HWEARPERL(TAME)ERY, %4 29.0 mg
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TAME #] 222mg CaCl, ¥ F 100mL 0.05mol- L' ,pH9.0 Tris - HC1 & rh#i b ,35CHih, M A 0.2mL H &
B BIR-E 5, RS, F 247nm B AL R G E (A) , BHBR 30s 3£ — WK ¥, 3£iT 2 min, R IGHS E] - B
HEMXRAMRPWELRR S B - EERSHENREEMMBAARTABREAME®. B
BEOAMEER/NG 1g HEE4H 97 35T .pHI.0 Z 44T ,1 min T4 B EEMNELBEER)RER
[AA247- (g-min) "'],

RordaAneaE R DNSHE. ¥ o smL HMES 2mL 1.0%EH - BRE B (pHB.0)R T,
30°C/K¥# 15min,DNS B , AW EXRH, 54onm BEKMEME . EHMEEX/DE 1g FigEARA
30T .pHB.0 &1+ F,1 min Pl 0] 354 38 8y 20 S8 7= A 36 88 A0 ZE e HOk # 78 [ mg maltose- (g-min) ~'],

BEEAERGRET REMEEANERARZHEBRMmIL LB KRS, B 0.025mol- L™
pH7.5 B$MZE rh ¥ SmL fl 4mL B 2B R MAEILILE, & 30C KB P B 5 ~ 10min, RFMAHE
W 1mL, {28 15min, SZ BN A 95% Z 8% 15mL , & ik [ . Iy Bk¥E <77 3 %, 3 0.05mol- L~ NaOH #7
BERMEEROE, HRASESAXMNE EEMPHIBEEBBRIMA . IBUBEEEX/PR 12 Fis
HANTE 30C.pH7.5 FHHT,1 min RS M7= 4 1pg 4 FIRITR O B KR F AR [pg fatty acid- (g-

min) “'],

1.4 BEOLHE
B/ B R 2 vk (LSD) AT IR B BB B BE 3 40 7 o
2 RS54

2.1 AR X E B BE

F 981 8% Py AN RS & R RE 4 SRR 3588 304 5 KL RN EEMEHAAR TR 2. NE2
BN, ASERARANE, L8 31h EHhAFENEOEEN S AR5 AR T BTN Er —
BEDUBANEASERER . IBHKRZ, FERK REARNBES TAREARE. BAGHA
SHMEEE HEEXRNRET L, IR BIF R B T BSRA R R, & v e e
EAR—#, SASRPHURAESBEN MO BEAEEEENNEERX EF IEEETHES
RSB EHEM(P<0.05); ABAREMEIEERS,, MEFBHPHEARSHESEHEmM(P

<0.05), HEHAAMMEMABE(P>0.03);MARESANBHANERSHANPFEABEEN NN
ABE(P>0.05),

£2 FEANNAMESREENER

Tab.2 Effect of different diets on protease activities of M. albus peTyr- (g-min) !
H #H R iIR L l <3 ] g o) )
tissues initial test earthworm flesh of silver carp formulated diet
¥ stomach 2267.23 = 12.45a 2458.87 = 18.11b 2382.44 x+ 18.77a 2273.22 + 19.4la
Bl 8% foregut 1658.67 = 9.46a 1972.31 x=15.23b 1905.38 + 18.26b 1738.32 + 16.45a
J& B hindgut 825.89 = 11.23a 975.32 =+ 14.81b 912.81 * 15.6la 858.18 = 10.58a
FFHE tiver 573.21 £7.72a 673.58 + 11.82a ‘ 658.61 = 16.30a 605.37 + 16.45a

¥ RAATPHRFIARMEZAERRABEE(P>0.05), REFEHa 5 bZAMEBE(P<0.05)
Notes: the difference between the numbers that have the same letter at end in horizotal row is not significant( P > 0.05) , the difference between the
numbers which letter at end in horizontal row is a and b is significant( P <0.05)

2.2 AEDEE AT B B RS T A R 0

FISE | SRR & AR SIAMR S 30d B, KA RENNBREOBEEEARE 3. WE3
AR, BN R RS L BT S B R R 60 B R G RIS YRR 4 AR AR S IR T R I
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FIHMEE GRS DU BANEEOSMEERS, ENKE, FENRE, RBEEAORMNE
HoHAARRERE., ENSHARYMEEEE, KB X/NRET AL, B iR % IF 1500 7% 1%
T, BEBARNER, EEEIMAEER -2 HBEBRFN N EE N ENEEOMIE RS S
(P<0.01),5aMFEM LB EEM(P<0.05);BAEEIMFNNENRBHNBEEFEMM(P <o0.
05), e M RMIEMABE(P>0.05); T HARASRABIFEMNANSEKSHR PR BRE GMIEEY N
WABE(P>0.05),

%3 ARG AMNESMEEOEN

Tab.3 Effect of different diets on trypsin activities of M. albus A A247+ (g min) ~!
A/ R HR K L L4 33 2} EEeHEN
tissues initial test earthworm flesh of silver carp formulated diet
H stomach 13.72 +2.18a 18.21 = 2.56b 19.18 = 2.17c 14.58 = 2.0la
Wi B foregut 20.81 = 3.22a 27.33 = 2.87b 29.37 = 2.67c 22.16 = 1.89a
f5 B hindgut 8.77 x 1.72a 11.27 = 2.18a 13.15 = 2.10b 9.36 + 1.24a
FFEE tiver 3.33 x 0.75a 4.08 +1.59 5.17 = 1.11b 3.65 + 0.57a

H TP ERFHHRANRZEERABE(P>0.05)  MEFEF Xa SbHMRZAMAEBE(P<0.06)  HRFHHaH5c
ARZAEFHBE(P<0.01)

Notes: the difference between the numbers that have the same letter at end in horizontal row is not significant( P > 0.05), the difference between
the numbers which letter at end in horizontal row is a and b is significant( P <0.05), but a and c is very significant( P <0.01)

2.3 AR R XS D B B TS T AR 0

s SANESARNSNAREE S, HKHALRAENWERBEHEZEALRAER 4 AR+ A
UES, EMEBERARENG, LS A8 JG b MRS 388 B8 a0 6 38 58 It ey S8R0
EBEE AR, DUEBENNENBEEERR, BN KRZ, BHOEMR, HIERBHIELS T
BEAERTE, EASHASAWBEERE  HER R IMRE TEA BB ANMEEEN T B8
MRS R ¥ R, 3 e Y W R — R, B R 3 LU O A TR R 3R B9 4 Y T 8 B 1A YR I b B W
BAXEB . EHAFRNOELEBEHRBEEHEM(P<0.01),fiBMERMELEREEEM(P <0.
05), BRI IMEE R (VEEMFEAERMAEE S EHEIE (P <0.05), LItk 5| MR 37 1 1¥
ned BN, UEFBERNIE R RSEE B EHEMI(P <0.05),

%4 AREEEMERRBEHNER
Tab.4 Effect of different diets on amylase activities of M. albus mg maltose- (g min) ~!

B8 9 HRIFH L | 3 i} RERH

tissues initial test earthworm flesh of silver carp formulated diet

¥ stomach 1.12 £0.25a 1.87x 0.21b 1.75x 0.35b 2.0lx 0.48c

Hi ff foregut 6.23 £1.17a 7.08+1.89% 7.82x 2.08a 8.58x 1.52b

J& % hindgut 7.93+ 1.26a 8.87x 2.31a 9.13% 1.89a 12.26 = 2.97c

FEBE liver 5.13x 2.0la 7.05x 1.12b 7.37x 1.51b 9.06x 2.13c
W A%

Notes : the notes is the same as the notes of Tab.3

2.4 AR X A D B T 1 9 R

PR S 85] 8% P FI G & R ) 4 SR R 3 30d 5 H NI R AN IR SIS LR 5. WRs5
DB, ASREBARER G, B 505 5 M BER ISR BB 15 vE A S il S I K FF G i s 1L
WSS ARRE -, DUEBRN Y EEERR, FERKZ, B e R, F8 0 8889 75 #5408
BAHRE. BASHASNIENBESE  REHER/DRETEA, U RABF AN OEESNT B
BN R R 1R R TS I 0 s WE BE R — B, & 1 SUP 3 L A B R SR B9 1 1R 09 1 B N T 4 0 i R
K. BEBEONMERSHATHIEWBEHEYRBERM(P <0.01), HESIRFAEINIEEKRZ, &
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RS A NE B HA DRI R TE Y R B EERIN(P <0.05), M PART & 174 08 3% 49 3% hn @ B B /)N,
BRRE S RS U B AR R B D K6 15 T B F (P <0.05),
F£5 FEAHKMETREEHER

Tab.5 Effect of different diets on lipase activities of M. albus  pg fatty acid- (g-min) ~!

H A EX BiR L] L L3 B AR ak
tissues initial test earthworm . flesh of silver carp formulated diet
H stomach 8.37+ 1.21a 12.35+ 2.18b 14.08x 2.97¢c 10.22+ 2.61b
Wi 5 foregut 18.25+ 2.68a 23.57+ 2.67b 25.68+ 4.07c 21.03% 3.17a
J5 15 hindgut 28.15+ 3.63a 35.73+ 6.21b 39.22+ T7.58¢ 31.62+ 5.45a
FEBE liver 25.27+ 3.31a 33.25+ 4.8% 35.92+ 6.47c 30.58+ 4.21b
H:Fx3
Notes: the notes is the same as the notes of Tab.3
3 e

RELEREH S EIHEARARAR 30d 5, HAFAWHIBHOEEEE TEL, SHBREMEL,
B .6l . EhMABENEAS REAN ERMAIEEAEERAEN, XTREREEAKRTR
HMEMNREEIVRT 3d RBER, MABRERN TN REIBEONME B TERSEE R, HALEN
TRYFE.SYIRBEBVARIWEHEABUNEARYIR, XAERZEREHP TiIEE,
Uys % U2IBF 5 8 8 ( Clarias gariepinus) (Takii (P I BT 500860 R E XA | S A MW (LB 1 2 B
BRBRSSIRENHABEENZA, TV R BIE SR 2 W,

BEHBRARNANEAASTEAR . BEEAS JEHBMEBAOEESAEEARA -, #BUE
1 i 2R 1 B A9 5 hn o8 BE B K, SR % O B B 3 R R BB U I 0 O 1 8 n R O, T 45 R G & R L B U B
BAEERNER, XTERESRERBNEFREAR EREAFA X B MEER s ER, B
EARSEE. VREFRIKEASMIR, FHEEES XEBREHRPHELERRAT X — K, Carso
2 U18) e o 0 DKL D BT 4 1506 PR 35 B BE /N8 ( Pagellus acarne )20d J& , R iR R B HHM BN ECON .
HEOABOABLBRERASANMNES, HE G MIE IS 6694 K8 X ; Ragyanszkil ') BF 57 #8259
4 1L B . Barahi 2 USTHFSE & 0 95 A9 75 4L K . Pedersen 2 10V 5% K 76 2% 8 ( Clupea harengus ) %) 8 9 14
I ERaRBEABNTRMEE NS BERNBVHERMBEBA L. ARSHANFHEE, H
EBMAOEERNBERX MTEAMSBEEABHENEERLY  XEEAIESEANERERES
H.EBEARSEBRR AEARANAHYES MALAHEYED RN EHD SRR IR
B9, Jollivet 281l Rosch Z MBI R MIFL T X —& R,

At B 7R £ B RN S T BB 9 TE ME L& 7= 4 B0 . Fountoulaki 28 B 4 # R R 49 18 6 MR 3% & 3k 199
B, RBLARH & B E AR IR BaEtE R E S A K B S BEmMKRAKLEY
A, T B B A4 35 M 2 e (K T 3 ) BB B9 35 £ 2 18 0 ; Hjelmeland % R B AR X B KR
BREABHNEELARBENS . MBRSBEEZBEAREXDMBEENNE, KBREAMNE R ; Abi
- Ayad Z I S EEER RS HR (50%EER +50% TR MTRAMERSA2-3FAE . £0¢
BHREONEHERAMSARGAR, RKREHEAMESHNSENBEEOSEHEELRAHABHM
B, HUXREHANER, FREBOEH AXRENMAEESE HBREABHNEEREAABHKN
BEM S RBRMEMEN SRR E#OEHRENERE. B, @AAH, AP EFREAREERAR, &
Ewmp Een NI E
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