54 6 Vol.54, No.6
2023 11 OCEANOLOGIA ET LIMNOLOGIA SINICA Nov., 2023
(Trionyx sinensis)
1 1,2 1 1 2 1
(1. 316022; 2. 315400)
(Trionyx sinensis) ,
2020 5 20 0d(Sy ) 4d(Sq4 ) 8d
(Ss ) 12d(Sp; ) 16 d (S ) [ (546.86+94.70) g]
(1) S4=S8s>S¢=81,=S 6, I min ; (2)
TP ALB TC LDL-C (P>0.05), GLU-O  S¢=S4~Sg=S»>S15, TG HDL-C S,
Sg TG So(P<0.05), S;; HDL-C So (P<0.05) , (P>0.05);
3) 7 , ; S4=S8s>81,=S16; (4)
S4>80=85=81,=S Se=S16>S4=85=S >, Sie
So Sy (P<0.05) (P>0.05); (5) ATP
, 0~4 d 4~12 d
12~16 d , 0~4d 4~8d 8~12d 12~16d
»S4 Sg Sp
GSH-PX, S4<S1,<Sg (P<0.05)
; ; ; ; ; ; ATP
S966.5; Q956 doi: 10.11693/hyhz20230500107
(Trionyx sinensis) (Reptilia),
(Chelonia), (Trionychidae), (Trionyx),
10
R 20 (13 2 (13 2
2022 , 2021 , )
99 764 t,
27.3% ( , 2022), ( ) (
* , 2012GA701053 , YY2017003
,2014C91026 s ,  E-mail: 1473829907@qq.com; : s s

E-mail: 122752557@qq.com

12023-05-18,

s , E-mail: wzz_1225@163.com
:2023-09-05



1738 54
, 1994),
1.2.1
(1) : 15
. R 30s
( ,
2006) ,
, (2) 1 min : 15
s 1 min
( 1.2.2 75%
, 1998; , 2006; , 2022), ,
3 000 r/min 10 min
, 4 °C
7020
, (TP) (ALB) (HDL-C)
, (LDL-C) (TC)
, (TG) (GLU-0),
, 1.2.3
2020  5~6 , ,
, 4 °C
, (Sartorius BP211D ,
0.1 mg) ,
-80 °C
1 UV-1240 ,
1.1
(Trionyx sinensis) ,
, 2020 5 20 4 1.2.4 ,
) (2022) ,
10 mmXx7 mmx4 mm ,
[ 165 ind., (546.86+94.70) g], TA . XTplus
TPA
, 8:00 1 , P/36R,
1.2 1 0.5 1 mm/s, 2 mm,
2020 5 20 ( 0d, So) S5s
5 24 ( 4d, Sy 5 28 ( 1.3
8d, Sg) 6 1 ( 12 d, , SPSS17.0
Sp) 6 5 ( 16 d, S16)
35 , 30 , t

LSD



6 : (Trionyx sinensis)

1739

( P<0.05 ) 4r B o SESEDRE
12} B 0 1minpyERS RE
2 10F b
5 b
K 8
2.1 % 6l A a A
) 41 a a
2+
0 1 1 J
b s, s s Se
(D) 1 min
S, Sg (P<0.05), 1
Fig.1 Effects of air exposure and starvation duration on the
(P>0.05) ; (2) flipping frequency of experimental turtles
1 Il’lln , 1 min : S(] S4 Sg SIZ 0d 4d 8d 12d
(P<0.05) S, S ’ 16d ; (P<0.05)
> 2.3
1 min 2
2.2 (1) Se=S4=Sg>
1 ) S127816 S¢=84~85=815=816 (P>0.05)  S4=Sg=S6>S¢=812;
:(D) , TP ALB (2) S, Sg (P<0.05),
(P>0.05), S, Sy TG S (P>0.05); (3) , S,
(P<0.05),S; HDL-C S, (P<0.05) Sp,
TG HDL-C (P>0.05); (P>005) , Sg=S16>S¢=S 1, S4=Sg>S,
3) , GLU-O Sis :
(P<005), 80:84:88:812>Sl6 ( 1) s4:SS>SIZzSI6
*1 BKEENIREMEFELERNZIE
Tab.1 Effects of air exposure and starvation on serum biochemical indicators of experimental turtles
So S4 Ss Slz Slﬁ
ALB/(g/L) 13.100+0.455° 12.433+0.125° 13.100+0.613° 13.367+0.613° 12.567+1.115°
TP/(g/L) 39.167+3.279° 38.667+1.922° 36.730+3.845° 42.030+3.359° 40.330+3.524°

HDL-C/(g/L)
LDL-C/(g/L)
TC/(mmol/L)
TG/(mmol/L)

GLU-O/(mmol/L)

0.773+0.155%
1.683+0.357°
3.927+1.199°
1.187+0.394*
8.233+0.813°

0.920+0.236™
2.157+0.403°
4.677+0.062°
0.577+0.193°
7.317+0.990°

0.880+0.022%°
2.177+0.155
3.623+0.363"
0.523+0.113°
7.210+1.317°

1.233+0.247°
1.857+0.558"
3.943+0.998°
0.740+0.134*
6.373+0.274°

0.847+0.100%
2.247+0.362°
3.707+0.382°
0.890+0.127*
4.313+0.605°

: TP: ; HDL-C: ; LDL-C: ; TC: ; TG: ; GLU-O:
Bk 8 2 Y SRI BRI R AT B4 0 (n=5)
Tab.2 Effects of air exposure and starvation on the soft tissue skirt quality of experimental turtles (n=>5)
So S4 Ss Siz Sis
23 9424819° 26 261+308% 25261£714% 27 058+526° 27 568+2 568°
~25.64+5.88% ~32.52+18.81° -11.10+2.51° ~20.77+7.67* ~11.26£1.62*

0.697+0.055%
0.712+0.036"
12 797+1 185°
8 939+1 253
0.695+0.036"

0.75+0.055°
0.780+0.027°
20 243+615°
13 62643 582
0.765+0.032°

0.783+0.039°
0.800+0.022°
21 094+3 777°
16 576+3 469°
0.790+0.025"

0.784+0.051°
0.765+0.029*
12 805+3 174°
9 941+2 210°
0.750+0.030*

0.731+0.023°

0.746+0.034

20 59342 236°
150 961+2 058°
0.735+0.032%
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Fig.2 Effects of air exposure and starvation duration on the
digestive enzyme activities of experimental turtles ’
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Fig.6 Effects of air exposure and starvation duration on pulmonary antioxidant enzyme activities of experimental turtles
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EFFECTS OF AIR EXPOSURE AND STARVATION STRESS ON THE FLIPPING
ABILITY, SERUM BIOCHEMISTRY, SOFT TISSUE SKIRT QUALITY, AND
ORGAN-RELATED ENZYME ACTIVITY IN CHINESE SOFT-SHELLED TURTLES
TRIONYX SINENSIS

ZHENG Jia-Hao!, SHENTU Yan'"?, XU Ying-Jie', LI You-Zhi', ZHU Wei-Dong®?, WANG Zhi-Zheng'

(1. College of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China; 2. Yuyao Aquaculture Technology Extension Center,
Yuyao 315400, China)

Abstract Chinese soft-shelled turtles have long been consumed as live products, and air exposure and starvation are
inevitable environmental stresses during bulk sales. Therefore, exploring the impact of air exposure and starvation on the
commercial value of Chinese soft-shelled turtles and its mechanisms is of great practical significance for determining the
shelf life of live sales. In this study, male commercial turtles [average mass (546.86+£94.70) g] subjected to air exposure
and starvation treatment for 0 d (S, group), 4 d (S, group), 8 d (Sg group), 12 d (S;, group), and 16 d (S;¢ group) after being
caught from the same pool on May 20, 2020, were used as research subjects. The effects of air exposure and starvation on
their flipping ability, serum biochemistry, soft tissue skirt quality, and organ enzyme activity were systematically studied
under normal temperature conditions. The results show that: (1) The consecutive flipping frequency of experimental turtles
was S4~Sg>S¢=S,~S¢, mainly concentrated within 1 minute; (2) There were no significant differences in serum TP, ALB,
TC, and LDL-C between groups (P>0.05). GLU-O showed Sy=S4~Ss~S,>S, TG, and HDL-C, except that TG content in
S, and Sg was lower than that in Sy (P<0.05), and HDL-C content in S;, was higher than that in Sy (P<0.05), there were no
significant differences between other experimental groups (P>0.05); (3) Among the seven measured soft tissue skirt quality
indicators, only hardness completely coincided with the order of consecutive flipping frequency, which was S;~Sg>S,~Ss;
(4) Hepatic lipase and gastric protease activities were S;>Sy=Sg=S,~S 4 and Sy=S;6>S,~Ss=S,, respectively. Except for the
significantly higher intestinal amylase activity in the S;s group than in the Sy and S, groups (P<0.05), there were no
significant differences between other groups (P>0.05); (5) Hepatic ATPase and antioxidant enzyme activities showed a
stepwise upward trend with the extension of air exposure and starvation time. Cardiac antioxidant enzyme activities
showed a downward trend from 0 d to 4 d, stabilization from 4 d to 12 d, and an upward trend from 12 d to 16 d. Pulmonary
antioxidant enzyme activities showed an upward trend from 0 d to 4 d, a downward trend from 4 d to 8 d, stabilization from
8 dto 12 d, and a subsequent upward trend from 12 d to 16 d. Among S,, Sg, and S;,, only splenic GSH-PX enzyme activity
showed a clear misalignment in the order of enzyme activities, with S;<S;,<Sg (P<0.05). The results of this study can
provide basic data for the physiological and ecological research of Chinese soft-shelled turtles and the establishment of live
sales shelf life.

Key words Chinese soft-shelled turtle Trionyx sinemnsis; air exposure and starvation; flipping; soft tissue skirt
quality; serum biochemistry; digestive enzyme; ATPase; antioxidant enzyme



