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Tab.1 Effects of starvation and refeeding on growth of Oplegnathus fasciatus
n=9;Xx+SE
0, 0, 0,
& '/gh e 7o ver wei /}? Moy fb/g] h " 1%
o 0
trial initial body O I8 U body weight initial liver e vele U liver weight \S: s gr;f::r ﬂrl‘;te SGR
weight starvation after refed weight starvation after refed the s%arvation refeeding
SO 10.72+0.63* / 32.47+1.41*®  1.84+0.13* / 2.79+0.17°® / 204.33+31.22°  3.70+0.33¢
S3  10.33+0.28" 9.14+0.55*  30.51£2.05®  1.89+0.09® 0.97+0.09°*  2.47+0.25°C 11.42+5.56°  195.40+15.89¢ 3.61+0.18¢
S6  10.65+0.30° 9.00+£0.56®  26.41£1.22°C  1.79+0.05  0.77+0.08**  2.58+0.14™C 15.37+£7.32®  148.34+£18.26°  3.03+0.25°
S9  10.62+0.51% 8.29+0.28™*  21.62+2.27°  1.81+0.15% 0.56+0.02** 2.33+0.21°° 21.91+£3.52*° 103.51+17.83"  2.36+0.29"
S12  10.54+0.45% 7.55+0.30"  17.01£1.65°°  1.92+0.11®  0.66+£0.09* 2.48+0.15"C 28.324+3.89°  61.97+22.10°  1.59+0.44°
(P>0.05),
(P>0.05).

Note: The same lowercase letter within the same column or row means insignificant difference (P>0.05), the same uppercase

letter means insignificant difference in difference experimental stage during the same index (P>0.05).

(P>0.05)

, 3d 27d (S3 ) 30
d(so ) (P>0.05), SO
(P<0.05)

(P>0.05),
2 45
, S3 SO
(P>0.05), SO (P<0.05)
2.2
2.2.1
(), 6d 12
d (P<0.05)
(P>0.05)
2.2.2
6d
(P<0.05)( 2),
(P<0.05)
(P>0.05),
(P>0.05),
2.2.3
(3,

, 9d 12
d (P<0.05),
6d
(P>0.05)
, 3d  6d
(P>0.05), 9d 12d
(P<0.05),
9d 12d 21d 184,
2.2.4
( 4,
(P>0.05), 3d  6d
(P<0.05),
: 9d
(P>0.05)
(P<0.05),
(P>0.05)
2.3
( 2),
30d
1 n2d 1 /M 2 /d

(P<0.05), 3 /d 4 /A



1272

18

20 oYl ifkstarvation 12 a O FifliRrefeeding
T [R141 %} #8 corresponding group =~ 1o FI41%} B corresponding group
o0 n=3; 7+SE % ”
£ 16 2 g .. n=3; xxSE
8 10 b * i =% 6
gg 8 T ; T gg 4
o 6 = =
02, o8
o, By 2
Er 0 g
0
0 3 Tnﬁk%ﬁ/d 0 12 30 27 24 21 18
duration of stavation TR K/ d
duration of refed
1
(P<0.05), “*” (P<0.05).

JEEAR I BRE JT/(ug ™)
trypsin activity
O h KD R ®

Fig. 1 Effect of starvation and refeeding on pepsin activity
Means with different lowercase are significantly different (P<0.05), and asterisk means significantly lower than corresponding group.
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Fig. 2 Effect of starvation and refeeding on trypsin activity

Means with different lowercase are significantly different(P<0.05), and asterisk means significantly lower than corresponding group.
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Fig. 3 Effect of starvation and refeeding on lipase activity

Means with different lowercase are significantly different(P<0.05), and asterisk means significantly lower than corresponding group.
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Fig. 4 Effect of starvation and refeeding on amylase activity
Means with different lowercase are significantly different (P<0.05), an asterisk means significantly lower than corresponding group.
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Tab. 2 Effect of feeding frequency on growth of Oplegnathus fasciatus

n=9; xtSE
/g /g 1% 1% 1% /g 1%
group initial body final body initial liver final liver daily food
. . . . SGR . FCE
weight weight weight weight consumption
A(l  /2d 10.35+£0.22 15.56+£0.37% 1.90+0.11 1.52+0.13% 1.36+0.12% 4.21+0.32%  4.15+0.62
B(1 /d 10.63+0.31  25.754+0.97 1.830.05 2.8240.81°  2.95+0.19"  9.06+0.26"  5.56+0.37
cCe 10.78+0.68 34.85+3.10° 1.87+0.08 2.63+0.16° 3.91+0.49° 16.52+0.29° 4.85+0.71
D3 /A 10.58+0.50  34.59+6.95° 1.810.10 2.6240.33"  3.91%0.59°  18.67+0.55' 4.27+1.11
E4 /d 10.41£0.51 35.65+4.71° 1.84+0.04 2.59+0.28° 4.09£0.59°  15.92+0.66° 5.31+1.28
(P>0.05).
Note: Same lowercase letter within the same row means insignificant difference (P>0.05).
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Fig. 5 Effect of feeding frequency on pepsin activity
Means with different lowercase are significantly different(P<0.05).
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Fig. 6 Effect of feeding frequency on trypsin activity
Means with different lowercase are significantly different (P<0.05).
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Fig. 7 Effect of feeding frequency on lipase activity
Means with different lowercase are significantly different (P<0.05).

3d

3.2

(P<0.05).

Fig. 8 Effect of feeding frequency on amylase activity
Means with different lowercase are significantly different (P<0.05).
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Effects of starvation, refeeding, and feeding frequency on growth
and digestive enzyme activity of Oplegnathus fasciatus

SONG Guo'?, PENG Shiming', SUN Peng', WANG Jiangang', YIN Fei', SHI Zhaohong'?

1. Key and Open Laboratory of Marine and Estuary Fisheries, East Sea Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Shanghai 200090, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 201306, China

Abstract: The aim of this study was to investigate the effects of starvation, refeeding, and feeding frequency on
the growth and digestive enzyme activity of rock bream (Oplegnathus fasciatus). In the starvation and refeeding
experiment, the body weight, proteinase (pepsin and trypsin), and lipase activities decreased with increasing star-
vation time. There were significant differences in body weight and pepsin activity between the control group and
the group starved for 6 days. After 9 days of starvation, the lipase activity was significantly lower than that of the
control group. The amylase activity fluctuated throughout the experimental period. After refeeding, the fish body
weights and specific growth rates (SGRs) of all groups (except S3: starvation for 3 d and refeeding for 27d) were
significantly lower than those of the control group. However, there were no significant differences in body weight
and SGR between the S3 group and the control. The proteinase and lipase activities increased after recovery feed-
ing. There was no significant difference in proteinase activity between the starved groups and the control. How-
ever, the lipase activity after a relatively long period of starvation (9—12 days) did not return to the level of the
control group. In the feeding frequency experiment, five experimental groups were fed 0.5, 1, 2, 3 or 4 times per
day in a 30-day trial. The results showed that SGR tended to increase with increased feeding frequency. However,
there were no significant increases in SGR and digestive enzyme activity at higher feeding frequencies (more than twice
per day). In conclusion, the results of this study indicate that juvenile O. fasciatus starved for 3 days had fully compen-
satory growth ability, and the optimum feeding frequency was twice per day for juveniles of this species.

Key words: Oplegnathus fasciatus; starvation; refeeding; feeding frequency; growth; digestive enzyme
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