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摘要摘要摘要摘要： 

以鱼粉、玉米蛋白粉和豆粕为蛋白源,饲喂体质量为(165 24±8 07) g的德国镜鲤（ Cyprinus carpio  

L. minor )60 d,研究不同温度(18，22，26 ℃) 下不同蛋白质水平(29％、31％、34％、38％、40％)对
德国镜鲤肠道和肝胰脏消化酶活力的影响。结果表明:温度和蛋白水平对淀粉酶活性无显著影响,主要影响蛋白酶

以及肝胰脏和中肠脂肪酶的活性。脂肪酶的最适温度因不同部位而有所不同, 随着温度的升高肝胰脏脂肪酶活性

在高蛋白质水平时活性比较高。18 ℃时,29％和31％蛋白质组的肝胰脏脂肪酶、34％蛋白质组中肠脂肪酶、

40％蛋白质组前肠蛋白酶、29％和31％蛋白质组中肠蛋白酶、38％蛋白质组后肠蛋白酶活性最大;22 ℃

时,34％蛋白质组的肝胰脏脂肪酶、40％蛋白质组中肠脂肪酶、38％蛋白质组肝胰脏蛋白酶、34％蛋白质组的

后肠蛋白酶活性最大;26 ℃时,38％蛋白质组肝胰脏脂肪酶、34％蛋白质组肝胰脏蛋白酶、38％蛋白质组前肠

蛋白酶、31％蛋白质组后肠蛋白酶活性最大。各个部位的蛋白酶活力均随着温度的升高而增大,消化道各部位蛋

白酶活力为中、后肠>前肠>肝胰脏;肝胰脏淀粉酶活力最高,但肝胰脏的脂肪酶活力低于肠道脂肪酶活性。随着

温度的升高,低蛋白质组的蛋白酶活性比高蛋白质组的活性高。 
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Effects of Different Temperature and Protein Levels on Digestive Enzyme 
Activities of Cyprinus carpio L. minor
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Abstract: 

Sixty day feeding experiment was conducted on (165.24±8.07)g Cyprinus carpio  L. 
minor． Withfishmeal as animal protein sources, corn gluten and soybean meal as plant protein 

sources, the effects of feed with different protein levels (29,31,34,38 and 40%) under different water 
temperature (18,22 and 26 ℃)on digestive enzyme activities of intestine and hepatopancreas were 

studied. The results showed, in general, different protein levels under each temperature hadsignificant 
effect on activity of protease and lipase in hepatopancreas and midgut, but not on amylase activity. 
The activity of lipase in different parts of intestine and hepatopancreas had different optimal 
temperature, and was raised somewhat with the increase of temperature and dietary protein level. 
Under 18 ℃ watertemperature, the activities of lipase in hepatopancreas at 29% and 31% protein 
levels and midgut at 34% protein level were the highest（ P <0.05）; the activities of protease in 

foregut at 40% protein level, midgut at 29% and 31% protein level and hindgut at 38% protein level 
were the highest. Under 22 ℃ water temperature,the activities of lipase in hepatopancreas at 34% 

protein level and midgut at 40% protein level were the highest; the activities of protease in 
hepatopancreas at 38% protein level and hindgut at 34% protein level were the highest（ P
<0.05）. Under 26 ℃ water temperature, the activities of lipase in hepatopancreas at 38% protein 

level were the highest; the activities of protease in hepatopancreas at 34%protein level and midgut at 
31% protein level were the highest. The activity of protease in hepatopancreas and different parts of 
the intestinal was enhancing with environmental temperature increasing, and the order of protease 
activitywas midgut and hindgut>foregut> hepatopancreas. In hepatopancreas the activityof amylase 
was the highestbut the activity of lipase was comparatively lower than that of intestine. The specific 
activity of the protease of intestine and hepatopancreas was raised somewhat with the increase of 
temperature and the decrease of dietary protein level.
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