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Tab. 1 Statistical summary of initial body weight of L. polyactis used in the experiment
A/ C FEA G /M g RKRME/ g Wft/g P
27 30 7.30 19. 57 12.3543. 85 0. 758
29 30 8. 65 24. 86 13.26+4.73
31 30 7.34 16. 23 12.05+3. 33
32 30 9.17 17.33 13.34+3.31
33 30 7.65 21.43 14.07+£5.08
3.2 NEAEFKEERRERTE 33CH L Al R I AR IR, E A, 75l

YR AE B E KR A PF T ARIE 7 d . FEE
(7K A F T IR AR I i 2% 2S00 £ 1) BO A T 22
Sto o, 27 CALM 29 CLH S A A SL 0 fe v
TR AR ORI R R MR SE T,
31 CH 525 R 2 B i WY S 0 8 S 1. I HLOE 43
. 32 CALE ) S 5 10 0 W 2 I 3 0 15 ) AT
HIRIEANR & TEFRIE 2 R2Z I A M R3E T,

18 h J5 H it BRAC T AN, S0 235 S A 4% 4> 52 06 21 52
e T E O WL F% 2, WK AT LUE .27 C 29 C AN
SUCHITIET-AMA .32 CHL B AL T HU ity 10 B, 4K
T2 M 16.67% ;1 33 C LAY BAILT- i N 68 . 4L
TR 75. 56 %60 . W12 W /N B a4 T LR AT T 1 TR
JiEH 32°C,

%2 TARRBERHTFIRETTHR
Tab.2 The mortality of L. polyactis under different water temperature

4151 ez C AT 1 FA7 2 F47 3 Bt FETR/ %
H1 27 0 0 0 0 0
42 29 0 0 0 0 0
413 31 0 0 0 0 0

2 4 32 6 4 — 10 16. 67
415 33 20 20 28 68 75.56
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[ — IR BEAL B R AFAE P SOD % MR B 5 K T g
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TREHEZE (3. 731+1. 00)U/mgprot, 23 4 E TG T %
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Fig. 1 Effects of water temperature on SOD activities in liver and intestine of L. polyactis
6] — 24U A b TCAR [ B4R 1 2878 A EL ) 2 57t 3 (P<<0. 05) 5 % R[] — IR T JFIE A% 3 SOD
1 Pk 22 57 3 (P<<0. 05)

Letters indicate significant differences of SOD activities among the treatments (P<Z0. 05). * indicate significant

differences on SOD activity between the liver and intestine (P<C0. 05)
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Fig. 2 Effects of water temperature on CAT activities in liver and intestine of L. polyactis
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Letters indicate significant differences of CAT activities among the treatments (P<C 0. 05). * indicate significant

differences on CAT activity between the liver and intestine (P<Z0. 05)
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Fig. 3 Effects of water temperature on LPS activities in liver and intestine of L. polyactis
7] — 42U A b JCAH [ 7 B4R I 378 A L) 28 57 1 38 (P<<0. 05) 5 » RoR Al — IR EE T IFIEA
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Letters indicate significant differences of LPS activities among the treatments (P<Z0.05). * indicate

significant differences on LPS activity between the liver and intestine (P<C0. 05)
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Fig. 4 Effects of water temperature on AMS activities in liver and intestine of L. polyactis
[ —ZH 2L A b TG AH R SRR T 2 378 A L) 22 57 1 3 (P<<0. 05) 5 * SRR [ — R BT JFE R 3 o AMS
1 Pk 22 57 1 3 (P<<0. 05)

Letters indicate significant differences of AMS activities among the treatments (P<C0.05). * indicate significant
g g £

differences on AMS activity between the liver and intestine (P<Z0. 05)
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Tab.3 Correlation analysis of body weight and enzyme activity of L. polyactis

% A AL AR SOD 3 4k & CAT & i LPS TE B HE AMS
LNpgiY 1. 000 —0.25 0.119 0.474" * 0. 004

A AL I AL B SOD 0. 068 0.663* * 0. 456 * 0.251 0.587% %
it AL S CAT —0.173 —0.479" * —0.25 0. 288 0.343*
Jig 107 At LPS —0.169 0.213 0. 434" * 0. 262 0. 285

WK AMS 0. 307 0.701** —0.508* 0.013 0.478* *
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Effect of water temperature on antioxidant and digestive enzymes
activities in Larimichthys polyactis

Liu Feng'?,Liu Yangyang'"', Lou Bao'**, Chen Ruiyi"*, Zhan Wei'"’, Xu Qixiang'’, Ma Tao'"*,
Xu Dongdong'*, Wang Ligai"'*, Mao Guomin'**

(1. Marine Fisheries Research Institute of Zhejiang , Zhoushan 316021, China; 2. Marine and Fishery Research Institute of Zhe-
jiang Ocean University , Zhoushan 316021, China; 3. Key Lab of Mariculture and Enhancement of Zhejiang Province, Zhoushan
316021, Chinas;4. Marine Science and Technology College Zhejiang Ocean University , Zhoushan 316022, China)

Abstract: Small yellow croaker, Larimichthys polyactis, is an important marine fish species and widely distributed
throughout the Bohai Sea, the Yellow Sea, and the East China Sea of the Northwest Pacific Ocean. To investigate
the effect of water temperature on L. polyactis, the survival, activities of antioxidant enzymes (i. e. Superoxide
dismutase, SOD, and Catalase, CAT ) and digestive enzymes (i. e. Lipase, LPS, and Amylase, AMS) of 4.5
month-old L. polyactis at different temperatures (27°C, 29°C, 31°C, 32°C and 33°C) were compared. The results
showed that the mortality rate of L. polyactis was zero at the temperatures of 27°C, 29C, and 31 C, and the
mortality was 16. 67 % at the temperature of 32°C. Nevertheless, the survival rate was 75. 56 % at the temperature
of 33°C. This study indicated that the temperature of 32°C may be the upper limit for L. polyactis. The water
temperature significantly affected the activities of antioxidant and digestive enzymes of liver and intestine of L.
polyactis(except the activities of intestine CAT ). The SOD, CAT , LPS and AMS activities increased and then de-
clined with increasing water temperature in the temperature range of 27—33C. A quadratic regression was fit to
describe the relationship between the SOD, CAT , LPS, AMS activities and the water temperature, and only the
R? of regression models of liver and intestine LPS and temperature were higher than 0. 85 (R* was 0. 89 and 0. 93
respectively) , which were meaningful. Moreover, SOD and CAT activities in liver were higher than those of intes-
tine. Conversely, LPS and AMS activities in liver were lower than those of intestine. There were highly significant
correlation between the body weight and LPS activities of liver. There were high activities of antioxidant and diges-
tive enzymes and high survival rate of L. polyactis at the temperature of 29°C and 31°C, which means those tem-
peratures conductive to culture L. polyactis. Those results would be good references for healthy culture of L.
polyactis.

Key words: Larimichthys polyactis; temperature; liver; intestine; antioxidant enzymes; digestive enzymes



