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Abstract: To investigate the differences of digestive ability between the alien golden apple snails ( Pomacea canaliculata
(Lamarck was, 1828)) and local field snails ( Cipangopaludina chinensis ( Gray, 1832)), and hence to explore the
successful invasion mechanism of golden apple snails, we assayed the following digestive enzyme activities; cellulose
enzyme activity ( carboxymethyl cellulose method) , amylase activity (3, 5-2 nitro salicylic acid method) and lipase activity
(titration ) , with the samples taken from liver and stomach of the apple snails and local snails at different ages (from 1 to

4) using local snails as control. The results demonstrated that: 1) The digestive enzyme activities in stomach and liver of
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golden apple snails of the same age group were significantly higher than those of the local field snails. Among them, the
cellulase activity of golden apple snails was 1.00 to 2.11 times and 1.66 to 2.84 times higher than those of local field snails,
respectiviely; Amylase activity of golden apple snails was 1.53 to 3.47 times and 1.47 to 1.80 times higher, respectively;
Lipase activity was 2.07 to 4.73 times and 6.13 to 9.93 times higher, respectively. 2) The variation amplitudes of different
digestive enzyme activities in the stomach and liver of golden apple snails (51.2%—131.2% ) were significantly higher than
those of local field snails (23.3%—47.1%) during growth and development. 3) There were synergistic effects between
digestive enzymes of golden apple snails. For example, the amylase activity of golden apple snails were significant positively
correlated with the activity of lipase (r=0.736"" in the stomach, r=0.867 ** in the liver). In addition, the amylase activity
in the stomach was significant positively correlated with cellulose enzyme activity (r=0.696" ). Accordingly, there was also
a significant positive correlation between amylase and lipase activities in the stomach of local field snails (r=0.706" ),
while the cellulase and lipase activities in the liver were significant negatively correlatied (r=-0.593"). 4) Golden apple
snails have strong abilities to digest cellulose and starch, and could digest fatty substances as well. Local field snails could
digest cellulose and starch, but the digestion ability for fat was very weak. The cellulase and amylase activities of golden
apple snails were 2.42 and 1.88 times higher than those of local field snails, respectively, and the lipase activity even
reached 5.66 times. In conclusion, golden apple snails have much higher digestive enzyme activities, and there are positive
synergies between various digestive enzymes, which lead to its big appetite and omnivorous predation. This could be one of

the important factors that result in the golden apple snails growing very fast and invading successfully.

Key Words: golden apple snail ( Pomacea canaliculata (Larmack, 1828) ) ; local field snail ( Cipangopaludina chinensts

(Gray, 1832)) ; cellulase;amylase; lipase;stomach; liver
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Table 1 Correlation analysis of three digestive enzyme activities of alien apple snails

- o ) B Stomach JFFIE Liver
B THALT - — ” . S C
Ongan Digestve Engme  CFHERRE  VERNS TR THEW  EhW TR
Cellulase Amylase Lipase Cellulase Amylase Lipase

& Stomach 21 Yk E il 1 0.696 0.198

E 1 0.736 **
177 il 1

JEFHE Liver 2T 4 F i 1 -0.255 -0.179
TE R 1 0.867 **
g 0 T 1

T(0.05, 10) = 0-576,R(0.01, 10)~ 0.708

F2 HIE3IMHUEEENEXEDN(n=12)

Table 2 Correlation analysis of three digestive enzyme activities of local snails

- - i Stomach JFME Liver
(i AL — T - — N —
Organ Digestive Engyme  ZFARE T VER e YR VER Al T
Cellulase Amylase Lipase Cellulase Amylase Lipase
 Stomach LYk KT 1 -0.557 -0.390
TERTTHE 1 0.706 *
i :
JIFIE Liver EEEN 1 -0.386 -0.593*
VER G 1 0.566
I 1 kg 1

3 it 54R
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