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Effects of starvation on biochemical compositions and digestive enzyme activities of
spotted babylon, Babylonia areolata juveniles

XUE Mingl’z, KE Cai-huan', WEI Yong—jie1

(1. Department of Oceanography, State Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen 361005, China;
2. Fisheries College of Guangdong Ocean University, Zhanjiang 524025, China)

Abstract: An experiment was conducted to determine the effects of starvation on biochemical compositions, energy values
and activities of protease, lipase and amylase of the digestive system of Babylonia areolata juveniles during a period of 120
days. The results indicated that water and ash contents in the whole soft body increased gradually, while the contents of protein,
lipid and glycogen, as well as the energy values, decreased greatly during starvation. The total lipase activity obtained from
stomach, intestine and hepatopancreas was higher than that from the control when the snails were deprived for 10 days; it de-
creased markedly during starvation, and the total activities of amylase and protease reduced gradually with prolonged starva-
tion period. The relative activity percentages were 70.12% and 63.66% for lipase and amylase when compared to the control
after being starved for 70 days, whereas the responding value was 42.79% for protease. The activities of lipase and amylase
showed a marked decrease from the 70" to the 90™ day; they remained stable relatively thereafter. In conclusion, the lipid and
glycogen contents were mobilized greatly during early growth period, while the protein was metabolized when the snails were
starved longer than 70 days and served as the predominant energy source 90 days later. The total digestive enzyme activities of
all three kinds maintained at lower level from the 90" to 120" day after a rapid decrease, and the water content could be used
as an effective marker to estimate the nutrient status of the snails during starvation period.
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Tab. 2 Changes of the main digestive enzyme activities (U-mg~ Protein) in digestive organs of B. areolata juveniles
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(1od )

20d)

, 30d

90—120d

10d

0d 10d 30d 50d 70d 90d 120d
0.63%0.09 0.8120.05 0.3520.03 0.32+0.03 0.32+0.08 0.2020.02 0.17%0.02
0.38%0.05 0.4320.08 0.2520.04 0.2620.06 0.20=%0.03 0.1240.03 0.11=20.01
1.79=%0.43 1.5240.58 1.15%0.37 0.73=%+0.22 0.68=+0.08 0.57%0.11 0.58=+0.09
0.56=%+0.20 0.50=%0.13 0.45%0.10 0.43+0.09 0.33=%+0.10 0.14=20.08 0.13=%+0.05
0.77%0.20 0.85%0.23 0.73%0.20 0.59=%+0.17 0.47%0.11 0.2120.08 0.19=%0.06
1.1620.32 1.23%0.22 1.15%0.17 1.1120.11 0.94=20.11 0.2720.09 0.22+0.04
0.63%0.23 0.4720.19 0.5420.09 0.4240.11 0.42+0.07 0.1320.03 0.10%0.03
0.47%0.24 0.33240.34 0.2340.22 0.27%0.18 0.27%0.10 0.1520.08 0.12%0.06
0.84=+0.13 0.65%0.20 0.55=%0.12 0.57=%0.12 0.54=%0.08 0.2240.06 0.25=+0.03
(10d) , 10—90d
, , 3 s 90—120d R
¢ 3),
300 10d R 70d , 70—90d
—e— S LG , 90—120d
= 250 . - CENGAG LTS 10d ,
= —o— BTEBEE LG
":II:."IIj o— LGEETNTLLIEGh 70d , 70—90d ,
E
5 200F o (90—120d)
R N
i ~
S 150t "o, 3
o
=
& 3.1
= 1.00
i WY ’
Sy Ko [ (1] ;
= oso0} W Bayne Mytilus
edulis )
0.00 Ansell
0 10 30 50 70 90 120
DLk ) d 2] Donax vittatus
3 2
Fig. 3 Changes of total activities of three digestive en- .
g 0 LAange co 18 ) Russell-Hunter [ Helisoma
zymes in digestive system of B. areolata juveniles during
starvation period trivolvis ,



124

Vol. 29, No. 3 / May, 2010

, Rossi (10!

Megalobulimus oblongus 20d

30d

(6]

>

Carassius auratus gibelio 20d
, 3
, 30—70d
, 90—120d
50 70d ,
, 120d ,

Acipenser schrenckii
91

3.2

, 0.973 0,

[3]

Silurus meridionalis
. 5]
b

Oreochromis niloticusxO.mossambicus

; Hardy
Chionoecetes opilio 5

; Iles
Clupea harengus

[6-8, 14]

[1]

30 50d ,

(6]

>

Albentosa ¥

pullastra 15d

Monopterus albus

[6]

Johnston ¥

121 (104d) ,

70d , 90—120d

[19] , 70d
10d

Lutjanus sebae
, 10—70d
, 90—120d

10d

90—120d

R. decussates V.

[7]

5—10d

40d

Jasus edwardsii

E

10—

, 70d

[8]

, 70—90d



125

70d , , 70d
, 70d , (90—120d)
2)
(10d) R 10—90d
R 90—120d ;
4 10d R 70d
s 70—90d R 90—120d
Babylonia areolata 120d 10d
90d R
1) R >
50 70d
30d , 30—120d , 3) >
90d R 120d > 3
(P<0.05) (P<0.01),
, 50 70d 0.986 4 0.877 3
(P<0.05), 0.832 9 0.797 2,
120d >
[1] , , . Physiol, 1993, 106(4): 831-836.
1. , 1998, 22(2): 181-188. [11] BAYNE B L. Aspects of the metabolism of Mytilus edulis
[2] HARDY D, DUTIL J D, GODBOUT G, et al. Survival and during starvation[J]. Neth J Sea Res, 1973, 7: 399-410.
condition of hard shell male adult snow crabs (Chionoecetes [12] ANSELL A D, SIVADAS P. Some effects of temperature and
opilio) during fasting at different temperatures[J]. Aquacul- starvation on the bivalve Donax vittatus (da Costa) in ex-
ture, 2000, 189(3/4): 259-275. perimental laboratory populations[J]. J Exp Mar Biol Ecol,
[3] , . [7]. 1973, 13(3): 229-262.
: , 1990, 26(3): 83-88. [13] RUSSELL-HUNTER W D, EVERSOLE A G. Evidence for
[4] JOHNSTON D J, RITAR A J, THOMAS C W, et al. Diges- tissue degrowth in starved freshwater pulmonate snails
tive enzyme profiles reveal digestive capacity and potential (Helisoma trivolvis) from tissue, carbon and nitrogen analy-
energy sources in fed and starved spiny lobster (Jasus ed- ses[J]. Comp Biochem Physiol A Com Physiol, 1976, 54 (4):
wardsii) phyllosoma larvae[J]. Comp Biochem Physiol B 447-453,
Biochem Mol Biol, 2004, 138(2): 137-144. [14] ALBENTOSA M, MOYANO F J. Influence of nutritional
[5] > s > stress on digestive enzyme activities in juveniles of two ma-
1. rine clam species, Ruditapes decussatus and Venerupis pul-
, 1999, 18(4): 367-370. lastra[J]. J Sea Res, 2008, 59(4): 249-258.
[6] , ) s [15] , , ,
1. , 2007, 27(5): 26-28. 1. , 2007, 26(1): 55-59.
(7] ; , . [16] . (1. ,
[J]. ,2007, 18(5): 1 167-1 170. 2000(1): 40-41.
[8] R . [17] ZHOU J B, ZHOU Q C, CHI S Y. Optimal dietary protein
1. , 2007, 29(1): 86-91. requirement for juvenile ivory shell, Babylonia areolata[J].
[9] R R Aquaculture, 2007, 270: 186—192.
3. , 2004, 28(3): [18] s , , [M].
279-285. , 1981: 192-193.
[10] ROSSIIC C, DA SILVA R S M. Effects of starvation and a [19] ILES T D, WOOD R J. The fat/water relationship in North

carbohydrate-rich diet on glycogen metabolism in a gastro-
pod mollusk, Megalobulimus oblongus[J]. Comp Biochem

sea herring (Clupea harengus) and its possible signifi-
cance[J]. ] Mar Biol Ass UK, 1965, 45(2): 353-366.



