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(1. R RS shRHE 22 B A= R 5, R 400715: 2. AR EM R s S TR 262 K= 5, HE 1501 464000)

WE: WE TIICEFE (Pelteobagrus vachelli) FFHEGR MRS 30 BRI AK TTEE OS2 RHLEESE. &1
T IEAF RIS 1 R, ST SER I IR DT EG S e A WU B vE 1, TS B RS MRS 22 QAR 3. mTEtk D
B R 0N B R eV RE RS RN R BT R E R, HaEh 5HE ) 2L
R B M S D FE -t 4 DA 2 K1E (4.19340.04) U/mg protein; =2 J& B H #0880 ELIE 1 B8, B
% 15 HEME BB /ME (0.452+0.07) U/mg protein. 2 J5 M 15 HESH] 30 H#s ELIE /132 Bin. JeMBEHIE 7N 1 B
Wi, 2 4 HRESE A (4.61120.12) U/mg protein, M 10 H#EYH] 18 B #4748 — BARACE . K5 HE H & 1018 nvek
fi LLv® o, eI ELEE 0N 1 B3] 3 HREiriein, 3| 3 0#A3 & KME (4.39840.07) U/mg protein. 3 H# LG H
3 30 H¥%, e Vi LvE 0 BE E 8 B i PR, O H— B AT —RAKEKF. IKESa KB TES, FZHNEE R
AR R, RO R EC I A R A KL ThRe i se 2. [ R IE/KFRE2, 2008, 15(1): 73-78]

R RS RE HALE; BEETE
FES 2S5 Q959.499 XERERIRAD: A X EHHS: 1005-8737-(2008) 01-0073-06

TL IS 8 # . (Pelteobagrus vachelli) £ J& T
fil J2 H (Siluriformes) - 8%} (Bagridae) - 3% #i f4 J&
(pelteobagrus Bleeker) , {3 FR “F JET 7. I 4l
e, AR S ERNE. LR EHAE
R T, Tz am T RITKRMERITKR,
B E AT =0k R X K A 2R B R
B N LR AN oK, FR 58 7 B 2 580,
X BL PR AR P B SR TS N, B AR B B A
Y —AMNAHAREENS . BT AR HAERKR
A 22 0 0 He DU BT DA SRR R AR
H A B P, DT B B G #E  £ fr  4)
AR R S HEAT T ET, WA SASHE BV AL EE AR AL
BUHISE 2 T AT HE i AL L RE R M B Rt . H A
5] 1% 22 g 7K £ S8 A A £ B 3 B AL BV MR AR
AALRIEAT T VR 4H B 9, 1 ] P AR 012 77 TH Y
UL D, JU T X IR 7K 38, A% 77 T 8 57 2
AAETF A ARSI RN LG E BB R T
ARG RIERE E, BB I B AR AT
A& T, T & R B AT 1 B v 1 1) AR R,
5 oA FL G B U M (10 15 B AN TR A (L BRI Ll

WeHE B HA - 2007-04-26; 1&1T HHH: 2007-08-24.

1 #MREEE

1.1 SCIE&EFnER

BU B 2 S0 4] 5 AT W B T R T R R
Wy, I FE T AR 200 L B 6 DKEEELN, B K
JREL 2 000 BATf. ¥ 6 NKIEFL 8 2 4, [
3ANIKIREL . —H4 0 #H4L, B & B E T # i Ak
HEE 4~5 H'E ), )mBRTLETHE (6~10 HiES ),
B2 A A (10~16 HiER) /KIEIE (17~30 H
W), BRI 4R, B 5y 508 7 00AML 12 :
00AM.5 : 00PM F1 10 : 00PM , %5 VX 45 M2 1y W, 5 7k
e 55— R YVHRA, NE AT RL, 15 i A (A
K (23.5 £0.51) °C, ¥ # (5.52 £0.28) mg/L,
HREH .
1.2 H@RE

SEIG B ECRE SR 1.2.3.4.6.8.10.12.15.18,
22.26.30 H &5 A7 HE . AE RS BURE R 8] 540 5
M6 AN KT BEALE 20 FRAF A7 HE 1 A K Wi
o W78 A0 B A PR (AR AE 22 RS AR AN /K K (T B
PLEL 100 F&,26.30 HiEHL 80 2. HUFE I a5 70T
FR LML, BE BLEHS 0 A7 HE RN TE M R K R A
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/01 h, REH TR A E T oK E20E, 18 H
BRI A At 18 Hid S5 i 243k, 2, (R 4K
FERHN M. FTEREFALEIE T 20 CHkKAE 1R 1.
1.3 HEEKEWUE

P B B AR S BRI 7 A4 K R A4 5 =, BT 8
H. fFreERBEmiEAR:

SGR=100 (InNFBW-InIBW) /T

Hrp: FBW- A BZRIEIE (g); IBW- 1F
visEpE (g); T- BE (D
1.4 FREZEASEMELETENNE

B PR SN 10 5 AR (WIY) T4 7%
K FEBHS SIS, S R LAL (4 000 1/
min) 2 .0 30 min, 7> % B F 35 # 1 mL.1 mL.
1 mL.0.5mL.1 mL 7 54FE & BB B & A . I
Bt Ky B PR AT RV B 1 E I E

Kb - Tk P s . EABE
5E XA s pHT.6, IRYIE%E 5 mg/mL, £ 15 min,
DS PlUK BB R AT A L pg BRERR A 1 NS
A1 (U) -

B BRI AR R B AR e, &
I 32 A BT 28 v PH 3.0 IR B IR 25 1Pk

K Bernfeld v ™ ) %2 & Ry BE S 7. TE R B
WAL (U) XA —NER g4 25 CHI
pH 6.9 ZAF T i, MATE A HRH 1 pmol ik
JE (L2 ZEREVEE ) BRI .

T B O Bk B e R T EE I T,
MAE 37 °C, 1 min ALF=AE 1 ng 40 F TR R BB &
KA 1B (U) .

K% Dk O s R AR AR
B 1.0 mL B, NN 1.0 mL B3, 84, L7
TRAKAE S L, M2 & FE A TE 3K 595 nm F 3 K
465 nm AL CFE A EIFE A =A-A, ThritEh
2 B TR ATE R AR

HP ARA /A s A FEARTE K K 595 nm
IR A, Ay FEARTE RN 465 nm B
T, A—F AEOLE(E.

1.5 SZitHm

SLHGHYE P E - bRvEE (XL SD) R,
FH SPSS12.0 4t it ¥ A one-way ANOVA 47, i
K4 0.05.

2 ERESH

2.1 EKtER

ARSEE AT, PR T M2t 30d 1Y
FE G, B e KGR mE 1 R, ARG
B EK 9 390 0 1 52 56 31 160 4 5 & M 1.94 mg 3 fin 2]
50.90 mg, A HUH 4 i 11 26 fF. R R KRN
10.89%/d. YLk R BT E M 1 HEE 1 1.94 mg 340
B 6 Hid ) 8.09 mg J&, 10 H &SI 4 57 & 46 T F&,
B2 12 HEd 1 5.35 mg, TIMRA LR AR 13 K
AERAET

—A— KA Starvation group
—e— R Live prey group

wW A W

157 = /mg Body weight
-2 8888283
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W iY/d Age of days
1 LI E AR P HE 4 BT e 1 e AR 4k i 2
Fig.1 Body weight of peltebagrus vachelli larvae during the

30-day experiment

22 WAMEASE

BLEC B AT HE () ATV M B 1 A AR AL o
B2 fion. BEAE HISRE I, TstEEa S e
BN, RN T RIS A PR, R AR K
23 HUEBEES

BLER B 0 AT A AT AR A TR ) AR LR
WE 3 B, JEVLERA AT B A B S R B R0
MR EG37E 1 HESH staef il 2], & Al 2% )
76 4 H#dik 3 (0.10720.01) U/ind, 5 H & B 5] 10
H8 2 8T M, B S M 12 HES S 30 H#E LBk
N R, HE 30 Hid 1825 A (03414
0.030)Uf/ind. YLk E Al aE M 1 H
R 4 HEEZBHH N, 76 4 HESE S il 4 Hi
J5 BB ) B R, B 12 HESFEZR (0.026
+0.02) U/ind. PLURZ TR R 41 A7 1) e #y B 42
WE 1 Hid 8] 6 H #2581 In )5 B m &, 6
Hw& 5, LR AT f 0 ve W B 05 0 UG 38,
7F 26 H #& H 3L & K (0.436+0.02) U/ind, {H Ff
BB 1 T 16 PR A . T DL PR AL AT 1 U A B 4 v
NAE 6 HiEd G NRILH IR r &R, JEYR4LF
1 15 7 I A 0 78 SR B IR S A R I I r e g,
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A LGS A £ 2 L2 T T LR P AR AL T A

75

7E3.10.15 F1 26 HES L T 4 M. JEWiEG 4
5 AR HEA 250 BRI B BN R, 5 52 TR R 4t 1) 5%
Mo WL A7t AN 1 H & TT 46 N8 iy B 1 3 7
s B 3 Hid ik 3 & KM (0.08940.01) U/ind, i H
W B3 0, RS R B T PR 2R 12 Hid ) (0.028
+0.01) U/ind.
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Fig.2 Soluble protein content of Peltebagrus vachelli

larvae during the 30-day experiment
HLBRELTE S
FU P8 90 #1170 A0 T B Y 0 £ 2 56 30 ) ) AR
e 4 fros. ARDURALRY &R AR LIS J) B0 A2
PR 5 A i 3 AR AR ANTR], Ll 0 78 S50 301 16)

2.4

0"} [ & @By Protease

Total activity

A9E A1/ (U~ ind ™)
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M iit/d Age of days

0 4 8
ST R Lipase

0.1

Total activity

4v%#1/(U = ind )

32

1 1 1 1 1
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W it/d Age of days

1 1
0 4 8

—A— AL Starvation group

J
32

I T PR A, BT 4 HigF 26 Hik. M1 H
W& LR Sy T R B 4 H I B IA S A 18] A
B KA (4.19320.04) U/mg protein, B )5 B i /) &
PR, 215 HidFE 2 &K (0.452£0.07) U/mg
protein, ZJ&5 8 A EGLL IS ) 3 nm &ds. 1 Hi
F 10 HEd, YRR & A s SRR
H ARG LU AR B, JEHETE 4 HBJF O
B E, YURALI7 SRR AT fa 1 B B LT
I AR IR — Bk, 78 4 Hi )5 LLiE )
ST B, U BB BT R B TR
MR N AENUVIRAL B Ve BB LI M 1 HiEd 3 4
H W20 87 3 0, 75 4 H WS H I S50 3 18] 55 — AR
B0 R, 0 BT K I L v ) A S 50 3 ) 7y i KA
(4.61140.12) U/mg protein, ffl J5 7T 178 bLiF 7daE
TREE] 10 H# ) (1.040£0.05) U/mg protein, 2 J&
10 HEE 2 18 HES4ERr—BURAIKT, 18 Hikd
J& ELIE 1 SUFA 1SN, B 26 FRSE B 2 M AME
#5 (2.48140.07) U/mg protein, B f5 X H I T B&EHY
Fadh, YURAF AR eI A 1 Hig 2
A 4 Hit%, 7 4 HiSE BB AE A @717+
0.14) U/mg protein, [ifi J5 & 13 B Lhid ) S T F% .
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= 2
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Fig.3 Total activities of digestive enzymes during the 30-day experiment
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Ep
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. <
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4 FLICEFUEAFMES A E AR ThiE AL AR LLE T B DR A 1L 2k B

Fig. 4 Specific activities of digestive enzymes during the 30-day experiment

FUIC B 3900 g W7 B L0 0% AR L LA 5 42 v
73 72 VR, g i B LL % ) B KAB R IRAE 3 H
(4.398+0.07) U/mg protein, fifi J5 ELIE 7 i K .
M6 HE& TG, BITEHE N G BAAF )5, N8 7 B LL o
UL — BRI T, LUR — H YRR — 3R AR
IKF o WL LE AT €0 1 I I i LU ) 7 e KA 9 1
MAE 3 Hid (4.39840.07) U/mg protein, fifi H # F)
N, 6 By B LLaE RO TR 12 Hig (0917
£0.03) U/mg protein.

FULIR B R E B R UG P i A T &5 SR an ] 4
PR, 46 18 H & Z 17 i A b b R A U B S 8 O
TR, R 22 FERSHE S ORI B0 S B A B,
H k% 18 (0.805£0.08) U/mg protein) ;26 H #&
4 (0.987+£0.01) U/mg protein, 30 H & 4 (1.248+
0.10) U/mg protein, & I Hi B H w4 38 in 328 5 - = 1
TR

3 it

RREPafFafBEES 1 Rtcast
W 208 B 88 Uk B8 I 7 8 Y 3 T, IR AE VR OK
RN R SRR BT Tz MR 52, 40 /by B 2 6
[Diplodus sargus lineatus (alenciennes) ] & & &
k4 (Oreochromis niloticus) " . Z& Y N /R 5 (Solea
senegalensis) ™ A (Perca fluviatilis) ° %, LI
WAL 4 HIRINA TP O, W1 Hig s 4

6 T AL B S 2 DL S W 8 I ey ke 2, [ I A DILER
I AL B PR R T 45 SR AT AR Y, ARV ALAT 1
g E KRR R, IR SORAE T & 4, T LT
AT A B I AL B AT A i, 3K AT BE U A T AL B
FIR A I A RSN 4R, & K
HEERK KT EmIE.

5 S5 vh R B PU PR B BB AT £ LU O R 42 v
JIRBLH T ANF AR AR, M A g F 18 T
AT LLRIIE 1 PB4 5 T R B AIG DA B T A B
H S 0 Ja A A A AL ke 2R AT e 5 Bl A LR
AR Y R AT R S (BB AR
VAR AAERAIR AR X 5 P 14 AR A i
CEAR 2ot AT AE S FE Y IR 8 ) g ) 4
X A B LA T S 80 SRR K gk 4E £ —{H
A KT A R B ME S B (2R A R T L R
g — A SRR AE

FL PR 3 000 1 11 01 0% 00 B0 AR 1 il 2
WL AFEAE 4 HETT DR R, 81 A B, R %
i XA e S s TR G E R P AEMRRBRR,
WAz A R A B A A TR E
AR 5EE, F e 0 AH AL RE T #0559, AN BE A H
AL 52 (it 3 B R0 78 20 B R, AT 3 BUR A
T3 BB AR AR B Bt 2 A F A0 TR A
OB BL. £ 10 FESJE, H T4 FE £ 0 3% & RIH
HLEE T PN e, AL BRI PEOT an Gt in . 1 41
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1 A LGS A £ 2 L2 T T LR P AR AL T A 77

EM R BT LR A H L R AN E KB W
SLE R AT LUE Y A0 B R OCBETE 3 18 Hid It
GHIL, B2 26 HR A6 A REBRETE, HILK
BB RN, 28 & ORI, B35
22 KA By, 12 ST G e BH S B G B i R
Vi, 78 22~26 KAl fie & HBRYEHAAEA R Fim. B
M 22~26 H&&FFUEATAETHE A D g, 46 H 0 AL ATl
DIRE R RN g, [F] B 78 12 B 19, #E a0 UL A A0 O 2
RE DN i, (S0 HE £8 4 & Re ) B0 0o, A v AL B PR I T
7o 2 T HLIE B R A, TR B B 2E JI7E 26
H e H B T 283 38
A A AT A v B I LL R D B IR | as i, B
B AR SR R, T AT RE R R DR R Ak I 45
R BAGIE R B IX 2L 15, AE 2% TR AN RETE
MR 2R 1S R A s A AN T e TE ok R A R R 45 A
T 75 3 oy Bl T 0 R 3 I sl PR AR . SRADLEY s L AE
1R 2 Foh il /K F8 B 570 R © 4845 BIAE 58, 1A 38
(Epinephelus fuscoguttatus) "', /1> 5 & 7 g 1, %
DR 85 B, Peres 2 M2 K I & 8% (Dicentrarchs
labrax) X Z7E 5540 J5 20 d 44 P ¥ ¥ B8 mRNA f) 4%
SEIA B e, TERA S AR SR B R D BRI
Buddington "' Xf #} (dcipenser fulencens) 1§ 4,
Ribeiro 25 ™ it % Py /i /K 8 17 4 F1 Moyano % '+
Xt 488 (Sparus aurata) 1741, L) K Shigeru "' 2%
A (Thunnus thynnus L.) BIRF 50 1A AR
B, XERW TEAA R R E BB Uk B R
BE I s 7y B
PLEG 3K AT 7R 3 H W H I3 = 1 i i B
T, PLIE ) O HEAS SO B R A B K E, FF BE
E 3 1 1 M1 3 A9 Bl 3 8 . Oozeki 25 1 Al
Izquierdo 2 "7 (R ST #52 B B AT AR O A AE
P 20 i N8 7 B, BP TR BEFD B TR B A, BENIEEE A,
FR) 3 PP A PR R v B s BT I AT FL I B s R
RN, AR IE LR R TR A e Y R VA,
T T fE 2 O B T A AT £0 N5 B B T 2 o ) DR
1M ) — 2 20 (1) A 17 1l — S I 18 3% 1 2 A TR o
= RR BB, R R S SIS AR
P B A B IR BI R &R T Bl A& A 0 1 SN IR 4
EAEYEER, B TEETHEAREER S,
T AR W 4 2 SR AK, IX st 5 BUIR T B LU s A A
T B J s B R, I HEEAN S BT S B e it
WA T A BARRR .
(] B AEE S 36 38 (e A AR K I L rT DL S BLER

BT E N KEAWN BN, AR a6
H W&, R R4 5t 5 1 38 AN IR T A7 6 H s 31
18 Hifdix—Wr B, AR Kt M 18 Hid 230 H
SRR B I N RIE . N (B SN B IR
s B P ) S 5 SR SR S B L SE R B R B i
(8 375 P A R T R A R A B B o X U BH B T
K7y i 5 I A7 1 o U P S0 A £ ) A K= AR
TEEMM.

S, ERIKRESAFHEANRTIERED, H
T B S M REAT ) AR K AR 2 (P<0.05) , BAR
A LB AR LR AN 20T 2, (A A
()78 Ak R 8 A = S e v 9 B P B RIS B AR
(I PEFR A T BB FE A, AT O PO EC 2R U 1) ML
IR RS -
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Assessment of digestive enzymes activities during larval development of
Pelteobagrus vachelli

LI Qin', LONG Yong’, QU Bo', LUO Li', DIAO Xiao-ming'

(1.Department of Fisheries Science, College of Animal Science and Technology, Southwest University, Chongging 400715, China;
2. Department of Fisheries Science. Xinyang Agriculture College, Xinyang 464000, China.)

Abstract: Growth, soluble protein content and the activities of some digestive enzymes were studied in
Pelteobagrus vachelli larvae during the first month after hatchery. The results of experiment were as follows:
on the first day, the activities of protease, amylase and lipase were detectable. The activities of pepsin were
detectable on the 22nd day. Soluble protein content increased with the increase of age. The activities of digestive
enzymes presented a series of changes with the increase of age. The variation model was different between
total activities and specific activities. From day 1 to day 4, the protease activities increased dramatically to the
maximum value of (4.193+0.04) U/mg protein. Then, the protease specific activities decreased progressively
with the increase of age. On the 15th day, the specific activities reached the minimum point of (0.45240.07) U/
mg protein. From day 15 to day 30, the protease activities increased progressively with the increase of age. From
day 1 to day 4, amylase activities reached the maximum point of (4.611%0.12) U/mg protein, then decreased
sharply to very low levels on 10th day. From day10 to day 18, the amylase specific activities maintained at
the same levels. After day 18, the activities increased with the increase of age. From dayl to day 3, the lipase
specific activities increased sharply to the peak of (4.398+0.07) U/mg protein on the 3rd day, then followed by a
decrease to very low levels, which were maintained from day 3 to day 30. Important variations in activities of all
the digestive enzymes were observed during larval development of Pelteobagrus vachelli. The conclusion is that
the activities of the main digestive enzymes in Pvachelli changes obviously, implying the digestive function will
be completed progressively with its development. [ Journal of Fishery Sciences of China,2008,15(1) : 73-78]
Key words: Pelteobagrus vachelli; development; digestive enzymes; enzyme activity
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