
Bull. Inst. Zool., Academia Sinica 18(1): 45-53 (1979) 

,THE RELATIONSHIP BETWEEN FEEDING HABITS 
AND DIGESTIVEPROTEASES OF SOME 

FRESHW ATER FISHES 

Y A-LI Hsu and JEN-LEIH WU 

Institute oj Zoology, Academia Sinica, 
Taipei, Taiwan, Republic oj China 

(Received May 3, 1979) 

Ya-Li Hsu and Jen-Leih Wu (1979) The relationship between feeding habits 
and digestive proteases of some freshwater fishes. Bull. Inst. Zool., Academia Sinica 
18(1): 45-53. The freshwater cultured fishes, such as Anguilla japonica, Channa maculatus 
and Clarias Juscus belong to carnivores; Ctenopharyngodon idellus belongs to herbi
vores; Carassius auratus and Hypothalmichthys molitrix belong to micro phages ; and 
Cyprinus carpio and Tilapia mossambica belong to omnivores. From the comparison of 
total pepsin activity in stomach, it reveals that the carnivorous fishes have highest 
pepsin level in their stomachs, the omnivorous fishes with stomachs have low'~r 
pepsin, while the stomachless fishes only show negligible pepsin activity in their 
alimentary tract. Whereas the comparison of total intestinal chymotrypsin activity, 
it shows that the microphageous fishes had highest chymotrypsin level, followed by 
omnivores, herbivores and carnivores. As in the case of intestinal trypsin, the 
omnivorous T. mossambica had highest trypsin level, followed by carnivores, 
herbivores and microphages. The relationship among feeding habits, relative length 
of the gut and intestinal chymotrypsin or stomachal pepsin level are correlated well. 
The carnivores with shortest gut have highest pepsin level and lowest chymotrypsin 
level, while the microphages with longest gut have highest chymotrypsin level and 
no pepsin actIvIty. The herbivores have intermediate chymotrypsin level with 
intermediate gut length, but with no pepsin activity. 

Fishes can be classified as carnivores, om
nivores, herbivores and microphages, according 
to their natural feeding habits(1,2,10). The diges
tive enzymes are inducible so that the higher 
carbohydrase activity should be found in the 
digestive tract of herbivores, and higher protease 
activity should be found in those of carnivores. 
The amylase level in the hepatopancreas of com
mon carp was found to be much higher than 
that of blue gill sunfish or largemouth bass(10). 
Kitamikado and Tachino(l1) found that thediges
tive amylase level in common carp was higher 
than ,that in rainbow trout. Morishita et aZ. (16) 

also found a lower amylase activity in the diges
tive tract of salmon, eel and yellowtail jack than 
that of common carp and ayu. However, Kawai 

and Ikeda(7,9) found that the diet composition 
. is not always a dominant factor to affect the 

quantity of the amylase. 
As far as the protease activity is concerned, 

the difference among different feeding habits are 
far less significant. The data obtained has shown 
that the digestive protease activity of fishes 
always correlated with sex(10), age(22), spawn
ing(lO), diet composition(7,S), feeding intensity(10, 
17), feeding frequency(22), season (3), and sali
nity(12). The ambiguity is due to the protease 
assay is not specific enough to distinguish the 
various proteases. Therefore, the relationship 
between fish pepsin, trypsin and chymotrypsin 
activity and their feeding habits remains to be 
established. 

In this study, eight cultured fishes with 
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