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Effect of adding lipase in diet on growth performance,
digestive enzyme and serum biochemical indexes of
Pseudobagru vachelli

GU Jin-huang', |YANG Yi " LENG Xiang<un', WU Jiang’

(1. Fisheries and Life Science College, Shanghai Ocean University ,Shanghat 201306, China;
2. Aquicultural Engineering and Technique Research Center, Tongwei Co. , Lid, Chengdu 610081, China)

Abstract: This study was conducted to evaluate the effect of lipase enzyme preparation additive to
Pseudobagru vachelli diet on growth performance, digestive enzyme and serum biochemical indexes. P.
vachelli with the average initial weight of( 3.47 +0.05) g were randomly divided into four groups and fed on
diets added with 0, 100 mg/kg, 300 mg/kg and 500 mg/kg lipase for 90 days. The test results showed that:
growth rate of 100 mg/kg, 300 mg/kg and 500 mg/kg lipase additive groups was increased by 3.86% ( P >
0.05) ,9.29% (P <0.05) ,6.75% (P >0.05) , and the coefficient of feed decreased by 3.17% ( P >
0.05) ,6.35% (P <0.05),5.29% (P <0.05). Compared with control group, the addition of lipase
significantly lowered the contents of triglyceride and total cholesterol, low-density lipoprotein cholesterol in

blood( P <0.05) . The lipase activity of midintestine and trypsin activity were significantly higher than those
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of the control( P < 0. 05) .

Meanwhile, the lipase and amylase activities of hepatopancreas significantly

improved in the group with addition of 100 mg/kg lipase( P <0.05) . The lipase activity of hepatopancreas

was highest with 300 mg/kg lipase additive. In conlusion, it showed that the addition of about 300 mg/kg

might be helpful for improving the growth performance of P. vachelli.

Key words: Pseudobagru vachelli; lipase; growth; digestive enzyme; serum biochemical indexes
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mg/kg-300 mg/kg.500 mg/kg B A8 W7 Bl B 6 55
T RHBC 7 S BAR B anFR 1. ) B e ( B
LFK-900) pH TR SRR A= ) TR A PR ] 41t
TZ NG W T 300 Ao A AR ) e I B R Y L R 2
18 B9 R 2 LA K 80 ~90 C By il A BHAE
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1.2 e fo i 06 i DA K 5 4 B
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Tab.1 The formulation and nutrition composition of the experimental diets

JiE 10 g 85 4 ( mg / kg)

i ek

0 100 300 500
Pt fa R 20 20 20 20
ok 40 40 40 40
Ak 7 7 7 7
WL e 1 5 5 5 5
WA B 2.5 2.5 2.5 2.5
Wy 20.365 20.355 20.335 20.315
bR Al 0.035 0.035 0.035 0.035
LR 2 2 2 2
W R AU 1 1 1 1
Rk 0.1 0.1 0.1 0.1
o iR 2 2 2 2
Jig 0 0 0.01 0.03 0.05
it 100 100 100 100
A 55 A3 (S
HEA 40.6 40.5 41.0 41.0
HHLAR Wi 6.3 6.4 6.5 6.4
RL2F 4 4.1 4.0 3.8 3.8
ALK 5y 9.1 8.7 8.6 8.7

7 0.100.300.500 43 B4 2 KAl 47 8 b 4 0 0 mg/kg100 mg/kg 300 mg/kg-500 mg/kg g 5, T A -

R 4R WS AL G S £ 00 T
TP SRR 2 K 3 A TR LA B DR R
Hg

S, = [ln(W,) =In(W) ] x100/ (1)
F=R/(W,+W, -W,) (2)
W =(W,-W,) x100/W, (3)
P=(W,-W,) /(RxA) (4)
S, =N, x 100/N, (5)
W, =W, x100/W, (6)
W, =W, x100/W, (7)
W, =W, x100/W, (8)

Kb S, ARFIRAE KR (% /1d) ;s F ik &%
(%) ; W, HIGEAR(%); P HEHBRKFE(%);
S, HAFTEZR( %) s W, WHFIRLLIEE (%) s W, H
WHELLIE (%) s W, HIRIELLIR 5 W, hH13
H(g): Wy WARYE(g) ;s W, WILT-MIHTE(g) ;1
IR I RE(d) s R W ERE & A Sk o 2
&R (%) Ny b SEs TR b it it R 86 N ol
SIS R W, MAFREE (g) s W, AN
METE(g); W, AAIEE(g) ; W, WEMIKTE(g) -
1.4 FEhrAi Ny 25 7 i

ot 5 A AR AR & (o AR T
FEABR A w)) K fig i AR 350 ( 1 3 db 5t e e Rk

R R H A BRA F]) AUV - 752 B4 Hhn] UL 43
DGO BE TN 22 4% T AL Ak 46 A L B 4 45 T EE A 2
FE3AE . BARSR bR N A T R ARG R
Ko i %) 25 1 I AR 07 I R0 UE R e 0l Y A% 0
B2 F1( LDLC) = & £ M DTV i ML i = % B IR 2
F( HDLC) : & #& UL JE % H il = B8 ( TG) : i
P BB EE( TC) « [l 45 9 % 20 ( GPT) - i
Rk I 4 B W ( GOT) « i IR i 8 AL )
B AL ( SOD) - B W W 4 {1k i v 5 T il LL
P

Jig 105 g 57 5 SC: AE 37 CAMET, B e 4
BATEAR RN A FR D 5IEY N 1 min, 574 #&
1 pmolJlE ¥ — A~ B i& 1 52 ( Ulg) o

AL E S 7E pH 8.0,37 CAMT,
T2 e 2 1 b A A Y AR T A 0 B e IO
346 0.003 By — A% S 567 ( U/ mg) o

VE Ry i EA A E X A B B 2 5w AR L AE 37
CHIEYAEH 30 min, K 10 mg 3K A 1 A 3E
¥y W15 3 B2 (U /mg) o
1.5 #degit

K HI SPSS 17. 0 Ge it 5144 ) 45 20 1 56 £0 A= 34
FAE AL B i 47 B 2 22 53 1, H Duncan [G
T T 2 H R, BEYEKE PORAT0.05. K5
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BOE B8« AR iE22 R0

2 45
201 VRN I X B I 0 £ A R

452

MFE 2 R, A RL A R 0 i 5 i )5, 100 mg/
kg\300 mg/kg.500 mg/kg I iy il £H 1A RE AR KRR
X A 43 IBEAR T 3. 17% (P <0.05) .6.35%
(P <0.05) 5.29% ( P <0.05) , &y g s Jn 4% 4

PR3 &KV (P <0.05), 18 K45 1
3.86% (P >0.05) .9.29% ( P <0.05) .6.75%
(P>0.05) , H A i mK ¥4 300 mg/kg g i i
ZH B e o S I IR U T A5 L ) R A R
R EHEARBERY LR EZF(P>0.05) .

W& 3 AU, % m A8 5 B 100 mg/kg. 300
mg/kg500 mg/kg, ¥ B FEREAL T R (P <
0.05) ;300 mg/kg i I filg 41 & & FEAIK T AR LE
100 mg/kg-500 mg/kg I JJj il 2 5 %t BEZH AH [b 22
BEAREBE(P>0.05) .
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Tab.2 The effects of different levels of lipase in diet on the growth performances of Pseudobagru vachelli

I 107 Al 85 2 ( mg / keg)

b 0 100 300 500
WITE(g) 3.50 +0. 10 3.47 £0.04 3.47 £0.02 3.45 +0.07
KH(g) 22.87 £0.18" 23.44 £0.98* 24.44 £0.56" 23.82 £1.17*
TR R P) 1.89 £0.04" 1.83 £0.04" 1.77 £0.02° 1.79 £0.05"
WA R(%) 553.3 £16.1° 574.7 £22.0* 604.7 £12.7" 590.6 £45.6"
R KR (%) 2.09 +0.03" 2.12+0.04" 2.17 £0.02" 2.15+0.07%
HEBBFE(%) 1.35+0.01° 1.38 £0.05" 1.41 20.02° 1.38 £0.03"
JRIG R (%) 95.6+1.1° 97.6 £0.7° 97.3 +1.18" 97.6 +1.9°

T AT AR 1 AN [ 35 32 7m 26 5 i 3 (P <0.05) , R 1Al .

®3 HSMABAKENERBENEREFEALAFTEISLLHZM

Tab.3 The effects of different levels of lipase in diet on the relative weight of viscus of Pseudobagru vachelli

I 107 Al 85 2 ( mg / keg)

Loy

0 100 300 500
NI B MR ( %) 10.94 £0.51" 9.60 +0.83™ 9.03 +0.62" 10.17 £1.09*
& ( %) 2.56 0. 11" 1.79 +0.10° 1.83 +0.22° 1.74 £0.13°
BEIRLE( %) 3.72 £0.24° 3.18 £0.34° 3.01 £0.37° 3.21 £0.44°

2.2 VRANNG T G B LG Al e e A WOBR IR BRI TR BRI (P <0.05) .

T8 bR B9 5

MFE 4 LLEH, % 100 mg/kg-300 mg/kg.
500 mg/kg JIg i i 5 . & 2 FREAR T3 o R IR
il R Hl =R R R E AN SR (P <
0.05) ,#&m 1 SOD ifif4:( P <0.05) . 300 mg/kg
R i I e N (A o [ e =
R IR A & i e, 1 500 mg/kg g
I T 2L F A L T L 4 TN U A R
ity i3 0% B Al . 53 4h, WS 300 mg/kg.500 mg/kg

2.3
A

H 2 5 nl DL i, % m g D5 i 100 ~ 500
mg/kg, i E 4R & 1A U TE R B (P <
0.05) AEXJ i £ 1 1 < s I 07 g (35 5 el ( P >
0.05) ; % m 100 mg/kg 300 mg/kg fg 5 B , A
AR T RNR W MRS (P <0.05) 5 b, B g
it 100 mg/kg i $ @& 1 1 BE A A I L (P <
0.05)

A5 N 7 X B B v A AL i Y
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Tab.4 The effects of different levels of lipase in diet on the serum biochemical indexes of Pseudobagru vachelli

Ji 10 Al 8 I ik ( mg / keg)

it 0 100 300 500
1 %5 BF 2% 19 ( mmol /L) 2.53 £0.14" 2.66 +0.05° 2.93 +£0.08" 2.73 +0.06™
A E [H] 5 ( mmol /1) 7.03 £0.03° 5.45 £0.21" 6.05+0.07" 4.95 £0.04°
{1 %% 5 J% 75 11 ( mmol /1) 3.71 £0.23° 2.46 +0.42" 2.24 +0.45" 2.84 +0.43"
H i =8 ( mmol /L) 6.38 +0.02° 5.81 +0.05° 5.55+0. 12" 6.03 +0.07"
VT (U /mL) 91.57 +12.75° 107.63 £7.36™ 117.27 £15.49" 122.09 +12. 13"
BV HEER(U/L) 17.77 £0.56° 12.58 +1.37" 15.28 £0.75" 11.16 +2.46°
AR U/L) 59.17 £4.03° 43.67 £11.93% 50.26 £14. 11" 33.06 £2.21°"
SOD( U/mL) 246.49 £15.30° 309.87 +21.87" 327.63 +20.68" 320.9 £39.19"

RS FAMEMBNERESGHLBEROZNE

Tab.5 The effects of different levels of lipase in diet on the activities of digestive enzyme of Pseudobagru vachelli

JE 15 B 0 i ( mg/kg)

Lk 0 100 300 500
JBE 7 11 B ( U/mg) 1 048.23 +21.55° 1 425.38 £82.69" 1393.49 +64.30" 1420.73 +15.13"
W 8 I ( U/mg) 943.90 +32.22° 996.22 +26.14* 922.97 +33.37° 940.95 +95. 14*
BB (U /g) 44.54 +4.92° 52.95 +4.67" 53.38 +3.10" 44.28 +5.98"
W lg i i (U /g) 341.93 £47.48" 376.47 +43. 14" 402.69 £15.50* 387.77 £59.58"
JEVER (U /g) 194.30 +4.76" 275.45 +19.70" 205.61 £19.23* 237.69 +50.47"
W e Ky (U /g) 2 868.53 £248.69" 4 486.15 +473.96° 3 801.71 £345.03" 3 234.72 £575.86"
. NN 0. 1% B0 AE Wy U5 s 07 e, B 200 o I 25 4R
3 ﬁhb F+14.3% (P <0.01) , R R 5.4% »
T il 3 2% M L1=N: 2% 4H
301 IR S AL K g o MBRE H 0. 2% MMk ARG & ik
BB A0 H 3G 28.53% ~71.38% 4 5 i) )
1) 5% k)

TN ARG 5 1 Be A 12 B T T Ak o Dierick
a4 AE Sy i NG N VR 0 % HORL R R 0. 05 %
AR P R e T S BR R TIK 6E AR BT R (0
C6 :0,C14 : 0) T KL & 11 LK 43 Fi 3 Ak
REAY FULIH AL AR (P <0.05) o 4 #R 0. 05%
A= VR R 7 I I A T T 9 45 0 1 A g
PR Ui =5 A 10 R 2 &t 0 ) L X R 4R v 1049% <
116% (P <0.01) " . Tan 25 " 75 & 2 B8 KA -
R T TR TS R IR S DR S Y PR A R R
WAN0. 1% H1 5 R 105 i, R WTH AL RE 4 & 5% ~
11% 38R S 4% ~10% ) BHR] ] 42 5
2% ~T7% . {H1E Polin 2" sz f | £ 4 4% 3
Py ) T oK LA H R s N 0. 1% % 19 i 7 T kL
P X R LA XS 1Y R W T kRO TC B 3 4R

o

T

AN R I A R B A — R FE R L fE
A K . EE & I, Dierick " #3878 5% H A h

A % 16.90% ~ 26. 99%  FE Ik T 18 Bt R %
14.69% ~20.98% """ . 7£ B & & fa ( Arapaima
gigas) HE AN 0,0.05% ,0.1% ,0.2% %} fiff
LB T R 29.3% (14, 88% .65.9% , If:
B TE A TR R R 5 mig  e
0.2% , 3258 K 75 B Jg 88 ( Colossoma macropomum)
G 38 d W EF I A EFHT 55.1% (P <
0.05) "o ASzgyeh, BN 300 mg/kg 11
WESRE T EA9.29% (P <0.05) , FEAL 144
B R 6.35% (P <0.05) o iKW, 4 LK H
A0 R} TP s R 0 il T A — R L R
FG o 500 0 1) A K P g
3.2 USNAE D BT AR AL AR R
G IZE 8 B 1Y) 52 e

MY B 28 J2 AL 45 W AR R R k=
e AEBR LR IR 4 K. IR & & 7F — o B
AT LR WA B g R ARSI B 0 . g i
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A BE T B8 W DT A A AR S Rl 4t 5 R 28 A e
Q. B3R 4 dhRr D ADEL b s i s D R S I
TR Gl OB [ 7t {1 %85 B2 AR A 1 H O =R
XA A T — & 8RR R AR, o i 3 R
£ T 100 mg/kg-300 mg/kg-500 mg/kg 24 Ifil 35
R A JIEL [ S H o =R MR R A S =
(P <0.05) ,300 mg/kg 2H &Y 1L 35 H b = 5 & & .
R ENRE R & BRI (P <0.05) . XX, K
E N 105 B 0 AL A R TR G 8 0 g AR
. R E) T s A W7 gl SR AR 0T AR 3L
S AR HE T LR X g 7 AR, T B A T i v
R N S N T R = s O = R NS I B
BHMAERE AR TSR #E— L.

Vs T it AE B AR RN 1R R B AR
FI o SOD i 4 Ak W 5 Al i B AT i AL S B T
I H AT B Ak R A Dy B L 2 LR W BR R
e FESUEAL YRS o 1LY GOT Al GPT 3%
3 38 U T R W ST RE S AE o AR IR IR 45 R R
A0 TG W B S U B B SOD 3 Pk 1 3 5
(P <0.05) , %40 500 mg/kg I I i f 4% 9 55 &
il v L S g 0 IS X IR (P < 0.05) , R B
I o G ) AR RT3 A A U AR 2 AR i
S A R LR o pAR 0 AR R S v e
rhe o H KRR AW -

3.3 AMIERE T EEAE FHALS B ] e s e

WA WA R R WY, SRR s e X5 fi 17 4 35
B 52 e FAE T BL I AT BB 2R AR . 4l L iF Ak
RGATE R, AR D5 B 4 0 AN i g iE L
BT BO g W W iR A AR SRS R W
IR0t A AR AN S A TR P R D R R A=
U I G BT O . A YR SR R T I A
A, 50K 93 A T 1 245 4 R B AR VR 2 IR —
e, R LA A7 76 Bt M vT AR R B A P R A
F o DR A N TS U 6 A b 78 P UR NS D
AN JE , 38 50k il 1) 356 P L 36 B AT BB T Y TR T Ak i
1 53 WA AT — & IR FEAE HT, PR A A T 2808
IR AT 0 T8 Ak 43 il AR USOR] . A A SR IA
TS VS0 R U T A S 4 B i v B B T IR, G e v
% N 19 T2 e 40 1 P 3B AT 3 A W, ol P 18 TR VR
PR, M A 2E 3 Ak, S 20 28 bR R AR .
H AR, i A R B A A LA G AT R AR L
PR o BT M 3 3 LR X —
WA HE TR T RO, R 3R AT HR HE TR i F O
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