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Tab 1 The concentration of Some raw materials in different protein content diet
Ingredient High protein diet Intermediate protein diet Low protein diet
Fish meal 15 15 15
Casein 40 20 0
Ash & vitamin mixre 55 55 5.5
2 (%)
Tab 2 The chemical composition of diet using in studies respec ively
Type of diet Wat er Crude protein Crude oil Curde ash Others
High protein diet 8.9 4. 8 50 85 328
Intermediate protein diet 8.4 2. 1 5.2 7.6 49 7
Low protein diet 85 13.3 5.0 6.5 66 7
1.3 - 100 p
, [67] :%0
1.4 Folir " 5
1.0% , Folin , 2
Backman 680nm (A) §
lg 30C pH2. 5 15
. 1min &
(Mg Tyr/ g*min) 0 . , . .
1.5 Bernfield'®! © 10 20 30 40 50
, 1.0% , DNS , B 8] Time/(d)
Beckman 540nm (A) 1
1 g 25C pHg_ 0 Fig 1 Changes of body weight S. merdicnalis feeding on different
, 1min protein content feed
(mg*maltose/ g*min) 22
2 2.2.1
2.1 ( ) ,
(p< Q05), 11—62 0d
(0—15d) ,
, ((15—25d) (44.8%) 4311. 64lg * Tyr/g* min,  15d 373298
) 1783 61 2512. 67V¢ * Tyr/ g * min, 25d 373298
(25 —50d) , 905. 28 1338. 06Hg*Tyr/ g* min,
(29 1%) (1 1904. 03 1661 55 1254. 10Hg* Tyr/ g*min(  3)
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Tab. 3 Pepsin activities in S. meridiondlis fed dia of differene protein levels( Mean + S. E)

3

(Hg* Tyr/ g* min)

Tissues or organs

_ Days of
Diet rearing( d) Pancreas Stomach Foregut Hindgut
0 266 04 £ 38.41(3) 4311. 46 £ 290. 20( 5) 208 98 = 86.88(5) 39559+ 90.01(4)
15 362 64 * 33.48(4) 3732 Bt 610. 23(6) 154 03 £ 52.26(6) 130 3 £ 49.83(4)
25 180 60 + 52.16( 6) 2395. 00 + 361. 59(6) 56.25 + 18. 56(6) 38.40+ 11. 18(6)
High protein diet 50 267. 72 £ 92.09( 6) 1904. 03 £ 229. 87(6) 90.54 + 12. 81( 6) 80 01 = 9 49(5)
15 444.72 + 151.18(4) 1783. 61 + 261. 95(6) 109 85 + 14.91(6) 113 08 + 21.69(6)
Intermediate 25 63.88 = 27. 38(4) 905. 28 £ 70 93(5) 33 68 £ 9 26(6) 28 2+ 9 38(6)
protein diet 50 149 02 + 35.95(6) 1661. 55 £ 372. 37(6) 104 96 = 75.41( 6 102 87 £ 33.78(5)
15 246 86 £ T0.53(4) 2512, 67+ 200. 9( ) 74.14 £ 19. 13(6) 55.92+ 18.83(4)
Lo prtein diet 25 330 29 + 74.16(6) 1338. 06 * 257. 84(6) 96.90 + 15. 07( 6) 128 45 £ 26.99(6)
50 159 12 + 38.81(5) 1254. 10 £ 251 42(5) 82.06 * 2. 70( 5) 77.28 £ 17.96(5)
2.2.2 2.3
3 231
( )
( 4)(p<0.05
, 1.35mg* maltose/ g*min,  15d
1.46 1. 17
1. 41lmg® maltose/ g* min, ~ 25d 6. 65 4.56 4.33
(0—25d) , mg* maltose/ g * min, 50d 6.47 6.76
6. 10mg*® maltose/ g® min
(p< 0.05) (25d ), ,
> ,
()
(mg*maltose/ g*min)
Tab 4 Amylase activities in S. meridiondlis fed diet of diferent protein levels
Tissues or organs
Days of
Diet aring d) Pancreas Stomach Foregut Hindgut
0 1.35% 0 29 3) 0.26 £ 0.09(5) 0.67% 0 07(5) 0.67 % 0 07(5)
15 1.46 = 0 46(4) 0. 69 £ 0.13(6) 0.58 + 0 09 6) 0.47+ 0 08(4)
25 6.65% 120(6) 0.35* 0.08(6) 110t 0 14(6) 118 0 23(6)
High protein diet 50 6.47 % 0 57(6) 0.40 £ 0.05(6) 1.27 £ 0 13(6) 1.84 £ 0 42(6)
15 117+ 0 38 4) 0. 44 £ 0.10(6) 0.47 + 0 08(6) 0.56 + 0 08(6)
Intermediate 25 4.56 + 0 80(6) 0.33 + 0.05(6) 1.29 + 0 30(6) 1.84 + 0 31(6)
protein diet 50 6.76 + 0 636) 0. 51 + 0.08(6) 1.91+ 0 176) 2.71+ 0 76(6)
15 1.41+ 0 53(4) 0. 16 £ 0.06(5) 0.45+ 0 04(6) 0.23+ 0 05(6)
L e dic 25 4.33+ 0 735) 0. 35 + 0.06(6) 1.50 + 0 32(6) 220+ 0 35(5)
50 6.10% 2 09 5) 0. 41 % 0.10(9) 1.06 £ 0 14(5) 1.21 % 0 20(5)
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EFFECT OF DIFFERENT DIETARY PROTEIN CONTENT ON ACTIVITIES OF PEPSIN
AND AMYLASE OF SILURUS MERIDIONALIS CHEN

HUANG Feng', YAN An2Sheng', ZHANG Gui2Rong' and ZOU Gu2W ei®
(1L Key Lab ¢ Biology in Freshwater Aquaculture and Enhancement, the Ministry  Agriaulture, Huazhong A gricultural University , Wuhan 430070
2 Yangtze River Institute o fisheries, Chinese Academy o Fishery Science, Jingzhou  434000)

Abstract: In order to research the relationship between the nutrients or feedstuffs and the digestive enzymes in fish, it was studied
in this paper that the changes of pepsin or acid protease and amylase activities in pancreas, stamach, foregut and hindgut of Siu2
rus meridionalis were measured a 0d, 15d, 25d and 50d with different protein content diet, containing protein 4418% , 291 1% and
1313%and naming high protein content diet( HPCD), intermediate protem content diet( IPCD) and low protein content diet
(LPCD) respedivelylThe resulis are as follows:

1) Silurus meridionalis in HPCG and IPCD groups (4418% and 2911%) grow faster than does in LPCD group; In the
anaphase ( dter 25d) , the growth rate of this fish in IPCD group is biggestl It shows that the protein content in pellets is about
2911% or litle more, but not more than 45% 1

2) During the fomer experiment ( before 25d) , the pepsin or acid protease activities in stamach show the tendency to de2
crease in all three groupsl But in the later experiment( after 25d) , the pepsin adivity in stomach of SImeridionalis in the IPCD
group tends to increase, while that to dearease in other two groupslThese show that the protein content in diets can influence the
pepsin activities in stomach of the fishl The acid protease activities in pancreas, foregut and hindgut are very low, they had very
little action on digesting dietl Combined to the growth of this fish, i shows that there have some correlations between the changes
of pepsin activiies in stomach and growth afier a period time of rearingl

3) In the whole experiment, the amylase adivities in pancreas are higher than that in other three organs or tissues in the
three groupsl And in the earlier experiment( before 15d) , the amylase activities in pancreas decreased slowly, but increased rapidly
from 15d to 25d1Then this enzyme activity became stable after 25d in the HPCD group, but in other two groups the adivities kept
to increasel

4) During the whole the amylase adivities fluctuated to some extent in all groups, but in the later period( after 25d) , the
amylase activities in the foregut and hindgut in the LPCD group decrease rapidly, but this erzyme activities still increase in the
same timel These also suggest that amylase enzyme adivities or their changes correlate to the growth of this speciesl

5) Over the whole experiment, the charaders of the distribution of pepsin or acid protease and amylase activities to all tis2
sues or organs studied are similar in all three groups. I shows that the protein content in diets did not influence the distribut ion
of these two enzyme activities to all tissues or organsl

The changes of the two enzyme adivities among the three groups in the experiment suggest that how much protein in diets in2

fluences the synthesis, secretion and action of pepsin in stomach and amylase of this speciesl

Key words: Silurus meridiondlis , Digest ive enzyme; Pepsin; Amylase; Diet



