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Effect of Dietary Dehulled Soyabean Meal Replacing Fish Meal on the
Activity of Digestive Enzyme and the Intestimal Tissue of Clarias lazera

WU Lifang , QIN Guixin ,SUN Zewei , WANG Honghe , ZHANG Dongming ,SUN Ling ,ZHU Dan
(College of Animal Science and Technology ,Jinlin Agricultural University, Changchun 130118, China)

Abstract; A breed trial was conducted on juvenile fish with initial body weight of (22.40 +0.30 ) g for
8 weeks at controlled temperature in single recirculating system. Fish meal and dehulled soybean meal
were used as protein source. Five isonitrogenous (40% protein) and isoenergetic (15.8MJ/kg ) diets,
with dehulled soybean meal replacing level 0% (CK), 15% , 30% , 45% and 60% of fish meal pro-
tein, were formulated to feed juveniles in order to investigate the effects of dietary dehulled soyabean meal
replacing fish meal on the activity of digestive enzyme and intestinal tissue of Clarias lazera . The results
indicated that pepsin activity of Clarias lazera in dehulled soyabean meal groups was significantly lower
than that in control group (P <0.05). The activity of protease in the mid-intestine and the Hepatopan-
crea decreased significantly for 30% , 45% and 60% replacing level (P <0.05), the activity of prote-
ase in the anterior intestine and posterior intestine decreased significantly for 45% and 60% replacing
level (P <0.05), and the activity of amylase in the posterior intestine was significantly lower than that

in control group for 45% and 60% replacing level (P <0.05). But there were no significant differ-
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ence in the activity of amylase in the stomach, anterior intestine and mid-intestine of Clarias lazera in

each group (P >0.05). The dehulled soyabean meal had no significant effects on lipase of Clarias lazera

(P>0.05). Dehulled soyabean meal replacing fish meal had some effects on morphology of intestinal

tissue of Clarias lazera. Meanwhile, the structural integrity of anterior intestine and mid-intestine in 45%

and 60% group was destroyed, the part of intestinal villi shed, the part of epithelial cells and proper lay-

er separated, the connective tissue of proper layer loosened, and the proper layer became wider. The

length of intestine, index of intestine body, index of the length of intestine and the entero-plica height of

intestine decreased significantly (P <0.05).
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Table 1 Formulation and proxinate composition of diets in the experiment of replacement of fish meal with dehulled soyabean meal

B )5 BB IR, w( R THEREBHED)/ %

0.0 15 30 45 60

w(WEFTHAY) /% £y Fish meal 62.1 52.3 42.6 32.9 23.2
32 7 5K Dehulled soyabean meal o 13.06 26.12 39.18 52.2

%S Dextrin 27.4 24.14 20.78 17.32 14.1

FE K9l Corn oil 1.5 1.7 1.9 2.1 2.3

fa3H Fish oil 1.5 1.7 1.9 2.1 2.3

&1 ALJERS Choline chloride 0.5 0.5 0.5 0.5 0.5

g RFUR K} Vitamin premix 1.0 1.0 1.0 1.0 1.0

TEALER TR R Mineral premix 1.5 1.5 1.5 1.5 1.5

£ 4EZ Cellulose microcrystalline 4.0 3.6 3.2 2.9 2.4

#5450 Binder 0.5 0.5 0.5 0.5 0.5
w(BFRER) /% HEFE Crude protein 40.05 40.00 40.01 40.03 40.02
g Crude lipid 6.50 6.50 6.50 6.50 6.50

HHEFZE Crude fiber 4.31 4.32 4.33 4.33 4.34

MK 4 Ash 7.08 6.58 6.11 5.63 5.15
BABE Gross enery/ (MJ-kg™") 15. 86 15.40 15. 60 15.50 15.54
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Table 2 Effect of replacement of fish meal by dehulled soyabean meal on Protease specific activity in the muscle of Clarias lazera

EAME /(U mg™)

w (EFERMENER) /%

B :)7] i im =17 JF R
0.0 269.26 £11,05%  90.86 £3.13" 72.44 £ 4, 63° 60.79 +1.58°  191.14 +5,75°
15 245.38 £6.80°  90.44 x4.39" 70.11 £2.59° 55.93 +9,0" 184,82 £8.98°
30 215.07 +14.07"  85.10 =3.98" 58.16 +5.00" 55.59 £3.94™  167.34 +7.51"
45 202.70 £8.78"  74.72 +2.39" 47.20 £6. 86" 46.62 £5.52"  157.70 £8.56"
60 174.41 £4.88*  73.41 =3.60° 45.81 £5.32" 31.39 £6.25° 138.97 £3.9°

V) RFERRRR RN FREERERRE (P<0.05)

A3 B kR SR SRR F SRS A 0% a D

Table 3 Effect of replacement of fish meal by dehulled soyabean meal on ylase specific activity in the muscle of Clarias lazera

TR 73/ (U -mg ™)

w (EREMERAN) /%

A ATl N JE b iy
0.0 0.20 +0.01° 0.16 +0.01" 0.14 =0.01" 0.11 +0.01° 0.15 +0.01"
15 0.21 £0.01° 0.16 +0.01° 0.14 =0.01° 0.11 =0.01° 0.15 =0.01°
30 0.20 +0.01" 0.16 =0.01° 0.14 =0.01" 0.10£0.01™ 0.15£0.01"
45 0.19+0.01° 0.16 £0.01* 0.14 x0.01° 0.10+0.01° - 0.15x0.01°
60 0.20+0.01° 0.16 £0.01° 0.14 +0.01° 0.10+0.01° 0.15 x0.01"

D) FFVEHRERARANE FRERRZREE (P<0. 05)

Fod AN B R AR XK R T Gk R B B E T 64 %

Table 4  Effect of replacement of fish meal by dehulled soyabean meal on lipase specific activity in the muscle of Clarias lazera

BRI 71/ (U smg™")

w (ERERERER) /%

il N 51 JET BRI
0.0 34.00 £6.56 21.67 £1.52 19.33 £3.06 18.00 +5.29 32.33£9.61
15 36.33 £8.39 22.33x1.53 18.67 £0. 58 17.67 £1.53 30.33 £5.69
30 36.00 = 11.36 21.67 £8.14 19.00 +1.00 20.33 £0.58 34.00 £7.21
45 35.66 £8.41 23.67 £2.52 17.33 1. 15 19.33 1. 15 33.33 4. 16
60 33.33+£9.45 21.00 £7.94 17.67 £1.53 20.33 £5.69 30.00 £2.65

2 REEMBENREMWREATFHMEARN  PVRERS RIS R T R (LA A,
Al B) 5 M M A 45% F 60% I, 35 K T
VLSS5 AT BERT I P I RS B SN R Sl e B R0 U o o T 4 2R 5 S B M R, 340

UL, B ARG T 000 R R TR U2 BORERLE W LA S B RSB (LA C,

W RIS, SEERBEHAIBEE  D,E,F) LR & R SR U 60% 41 1

G o IR BRI B M HE S5, BRI (B E) )5 W B 408 20 e ELR

LA SEREVEBIF OB RIS AR R A RARTECLE F) R s B K He i i
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PEREREBET (P <0.05) . MAREBMATRY BRI OB BT AP <0.05) (£5),

B R EAR X R Bl TE T 25 45 4 B 2 (100 )

Fig. 1 Effects of soybean proteinogen on intestinal tissues of Clarias lazera(100 X )
ARGl %0 BRE AP 1 5 B R B T BRALG I 5 C 3R BIA T8 45% 2P, 5k FoR 0B R ERIT R, D« 0 B 7 fil
45% 28 J5 i, B Sk FR LIRS BA RS E R K TG 60% 41rb i, B8 R 4546 LA T 3R Bt Tl 60% 415 1,
I HEE R T

A :The control group of mid-intestine in Clarias lazera; B:The control group of posterior intestine in Clarias lazera; C:The 45% group

of mid-intestine in Clarias lazera, arrow indicates intestinal villi partly break; D The 45% group of posterior intestine in Clarias
lazera, arrow indicates the epithelial cells and proper layer are separated; E:The 60% group of mid-intestine in Clarias lazera, arrow
indicates the tissue of lamina propria are loosened; F:The 60% group of posterior intestine in Clarias lazera, the lamina propria of in-

testinal villi are short and broaden.

R S5 AREE R MR SR TR B T ik A K I ARG Heh

Table 5 Effects of replacement of fish maal by dehulled soyabean meal on intestinal growth parameters of Clarias lazera

O w( 2B GRBR AR ) /%
0.0 15.0 30.0 45.0 60.0

R/ g 4.050.68" 3.00+0.27° 2.94+0.02"  2.93x0.32" 2.820.06

W< BE/ em 33.24 £2.76° 30.06 £3.46™ 27.48 £0.34™ 26.48 +0.28" 26.49 +2.38"

iktss/ % 3.19 £0.54°  2.76 £0.08"  2.85+0.27"  2.53+0.28*  2.37 =0.39"

% 1.36 £9.87"  1.24£21.09® 1.17 +5.45® 1.11£3.01°  1.07 £8.55"

B R 45 B v B/ um 431,08 +7.04* 397.65 £7.64" 397.10+9.53" 385.60 +5.13" 371.40 £7.07°

HH 7 4 1 B/ 213.52 +£8.86° 215.54 £9.34° 212.19 +1.71° 199.94 +2.19" 179.72 +2. 44"

JE WA B B B/ 208.39 £3.77° 208.97 £6.43° 196.77 +1.76° 189.15 £5.57" 178.03 +£7.53"
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W7 (EEBENH R F KRR RE) SR
o AT RN E R SMAEK RN E ST E
BHUgsR N & B2 E B B & E T 0.30
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