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YURRES IR B AE K AR R AT P R AR AR (5
TR TEE XEE EEEC HKE
(TBORFUFERE, T 315211)

B O T RIS EIYUERI [0S Mg A AR A R Y ALV M AR S TR AR ) 52,
REUAREN (2833+£1.27) g HIEMIZE 360 R, BV N6 H (RHEK3IANEE, FHIH
HHFE 20 RO, WEYURE 205008 0 #EZH). 5. 10, 20, 30, 40d, fE/Kif 29~31 C
AT ATV . A5 RN PV )0 AR A7 2L 5 e A 7 e 410 X 2 S R
(P>0.05), FALMAFIERIIN 100%; FEE VRIS E B K, 6 A8 0014 EIRHT R F%, R
SV 20~40 d B, AREEIRA 12.73%~21.14%. FRULEK 40 d &b, LRI X L LA 7K 23 FUR
B R A B IR 235 (P>0.05): BB YU I A&, 2 IUL-RORLAR b 75 B I,
Koy & &g Bt BEE TV R RE LG, RIS R & & 5 T FEP<0.05), MRS ESR
TR, BRULEK 10 5 20 d 408 LLR UL 20 130 d 411 TC 3 2 5 (P>0.05)4h, A4
() 22 57t 2. 35 (P<0.05).  BEZE VLRI (] PRI RE G, 2 JULP A0 T 077 1R R B AN R R s 7 82 1) 255 8
R, T2 BN S B AR BT AR R TN B IR R S N B, T A A
BT AN B0 P I R 5 B AR b7 o R e Iy e R ok 2 A RS PEAE LR S d B R T
XA (P<<0.05), FEVLHK 40 d I 2 R T IR AL(P<<0.05);  JH Bl iE b B EAE LI 10 d
I A 2 T FRAL AL 5 d ZH(P<0.05), FEVLEK 40 d I 2 K T R 4H.(P<0.05) . /BRI
A ALYBALEE(SOD) 1 S EBH(CAT) 2 e H IR S AL Y Bl (GPx) & PEAE YL 5~30d
bt LRI [a] PR T b, 9 235 v T 0 R ZH.(P<0.05), LI 40 d B 208 KT R4
(P<0.05); FF/FEAR TS — B (MDA) & B 30 d i L5 2Z 2 F(P>0.05), MAEYLE30d )5
M3 51 (P<0.05). LA EZ5 SRR E MBI, (/e (29~31 C) MLk 30d J5
HARN A TR R KA T BRI, R AR C& KA T Ik .

Wk H . 2017-06-19
FEeTH: EEEKITRTHQ2015GA701040); %l B A7 Fh g H (2015C2013)
EE A EXE0992—), 5, JLUEAIT A, WiE#F R4, MZEKZFFEIT 5. E-mail:

792854990@qg.com

SEAEEE: WENL #R, A S, E-mail: jlangxiamin@nbu.edu.cn


mailto:792854990@qq.com
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OCEE: B AR, UUHBME, AR, EK EIRRUY: BT
FEDET: S963 SCHkARIRMS: A CEST:

FARKIR A S T, BT S 8 40 A R AN 259 50 P Bt BT [R) R 21 58 B, K AR B e
A S e T LR T I SR 3 LR 2 S ) 0 P A B ARV A P VR R A ) R
[PTEFEN . & MR (Hemifusus tuba Gmelin) S J& T34 514 1(Mollusca), I /& 4(Gastropoda),
i 2 H (Mesogastropoda), Z582%l(Galeodidae), fHIZJE (Hemifusus), & iRHFHR KA G2
%, mTHARMNE, PrUARBRESE, ERMES, £ RL4REEN, EFk51E T EHNS
FHRITZ R KTEABOTITE, EAFEERENTEEHEY, BHEWFEE, AR
STVEICTL, B FRERGT 3 A0 B RO T T, [ A R AR ISR M A AU, ke
U2F0 3 F AR AT T . T BRI, ks ik, RS A SR AN RR, WL
Frih GLIEEE e RCH TE 3—4 I DX R RA sl e A5 AR p i, b R I B R 7E
IKIR 3~8 m [ b, SRECABAE LR 3%, %3] 6~7 I A8aieE, b TR A5
MR, EREFBEET A N, TR AR FURRLE, RAUORFE YR
I IRDO A AR AR B IR S B PRI AR A, D MR I E UL BT SR AR BB IR
1 MEHS T
1.1 Ik

RIS AIRT 2016 45 8 H R E RIS 122.13° | b4 28.54° ), — kMR
JRHE N RAT, 3L 280 kg FEHTTLE RLR KK B H) H7KJ (6.0 mX4.0 mX1.4m, 7K
R 65 cm) BT IE 1, KPEMEE IR /KR 29~31 Cy 25 19%0~25%0+ pH 7.6~8.4, H
B 1R, THEAERE 40k (Sinonovacula constricta), i &¥H, WIRWEE fMIEAHRE
I R, HoK 1R, ok 100%, BokEHiseRikim, E8xn, M1 A.
12 A7

IRAE B FRIE O, 1R58 1 E YUHRET 18] 73300 0GR EZH). 5. 104 20, 30, 40d 1 5 4N,
B 3AEL, IEZ NI T A EIEEM (44 cm X 34 com X 25 em) N, BEAH U £ 12
20 H[fRE (28.33+1.27) g. %% (36.28+1.27) mm; 555 (67.27+1.88) mm]. X%
WIAIZKIR N 29~31 C. 2hE 19%0~25%0 pH 7.6~8.4, HLETES, WWEIKETE 4.0 mg/L ML L,

BERHOK 172, BT A REG AT %, LU00E. W IEMBUIRIREIE . YUK 2 72
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YUBRAL I AT G505 20 )00 sE 0 A MR IR E . 5298, Fom, JRTEAR R YU )5 %
MEH AN ERHREAUER 3 K (RRAIL 9 JD M, st 2L PR, WEEEE
-80 CLRATo
1.3 RAVEIE TR FEIE A 5 e R 2H R A3

AWM BRAME IR, RN 3 ANER RS 3 RE AN SIS IRS B . Kod
= FNE R ABEAT(105 CYERTHNE, M AP E &1 E R A AL DR bR IE . MR

R I E K R (T K SR, R 7 & F i R H A8 4P (550 C)BERRIE,
62 R FH ) i s A A R B £ ) o T S i)W 5 S IR T TR 2L B
7&K H] GB/T 9695.2-2008 7735, Af B AR (i i A (GCMS-QP2010, Byift A,
H A5 -
1.4 JFF MR AT 3 P R T SR R o B R R 2 s

NHEBRAMRRZE, ERRAN 3 N E B v & B3 U A R B R B 84 )i VR BURE o
FRAR SR LIE R 45 )5 B T-80 CLRAERTH, A IS F w3 44 ) & Biridk 75 V& AT

5, BTG E R R AR A AR ST . R SR P AR AR, I S R
FE W S A BN I VR o O s IS 7 P v g T TR R BR Ak 8, e R B 1R 3, S— Al A
KR LN E, A B ALES (superoxide dismutase, SOD)JE 4K H WST-1 V&l 5,
4 U (catalase, CAT)¥E M SR FHAH R 0 2 €3 I 5, 45 Tk H ik ot 8 AL 4 i (glutathione
peroxidase, GPx)if 4K —HiAC A4 HIR(DTNB)VE I %€ , 4 % (malondialdehyde,
MDA) & &K B AR B L Z R (TBAYE I E , 4 5 2 R F B 771 S (B I E
1.5 HARG S5

I LAV IME £ AR % (mean £ SD)R 7, H SPSS 13.0 Siit 3 % & 4 £ 45 3047 5. K]
R 725 HT(one-way ANOVA), 472 Fik B MK P (P<0.05)i, FH Tukeys-b(k) % 5 L5
AL 2 S B
2 4 R
2.1 WUHRIS TR A IR AR A 2

HI2 1 AR, AR YU I [RD0 A R R AN 235 (P>0.05), A0 391 1m) & 41
BB R M IISET S FIRE, R RIUARINT [R) 0 A A R 1 55 v R 52 B B T S5 3 B R (P>0.05);
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93

YLk 04 5. 10 d %% 21844 B TG 8 25 22 7(P>0.05), {HI 5111k 20, 30, 40d B HER

B35 (P<0.05), YLk 40 d JEKE DT 21.14%.

R 1 AR AR S 2 SR E L 58 90 5 AR AL
Table 1 Survival rate and changes of body weight, shell width and shell height of Hemifiisus tuba Gmelin during
starvation
PUgRTTe s UUHOESRSE DURkATE R DURE RS
LR ] FERRES VR A =
Shell width Shell width Shell height Shell height
Starvation Survival Weight after
before after before after
time/d rate/% starvation/g
starvation/mm  starvation/mm  starvation/mm  starvation/mm
0 100 28.07+1.102 36.67+1.46 36.65+1.76 67.97+1.53 67.89+1.71
5 100 27.69+1.12° 37.52+1.50 37.91£1.45 67.98+1.49 68.40+1.44
10 100 26.38+1.172 36.54+2.02 36.50+1.73 66.21+2.01 66.22+1.69
20 100 24.41+1.34° 36.60+1.28 36.60+2.46 68.32+1.27 68.32+2.35
30 100 23.60+1.35% 35.54+2.42 35.54+1.93 65.24+2.39 65.25+1.91
40 100 22.68+1.44¢ 37.13+1.62 37.18+2.17 68.17+1.64 68.19+2.17

75K b AR ) R o 2 5 5 (P<<0.05), M R 5 R R Z R AR E(P>0.05). &

2 .

In the same column, values with different letter superscripts mean significant difference (P<<0.05), while with
the same letter or no letter superscripts mean no significant difference (P>0.05). The same as Table 2.
2.2 YUK AL A MR U U 77 LS 1 5

HH# 2 AT, YUK TRIZE 0~30 d B 2 LK 3 R 25 15T 25 500 2 3 22 7:(P>0.05), {HJLHE
40 d BFENUK & BRI 0~5 d B 82 751 (P<0.05), WU & AR & 251 0~30 d Bf
WEPEAR(P<0.05): BEAYUES R, VU & 23 F R, YUk o 5. 10d 9%
1 8] % 5 .2 (P<0.05), {EYLHE 10 A120d ) 2 2H. L% 20 F1 30 d 19 2 4L DL AL 30 AT 40
d 1) 2 IR JC B3 2 7(P>0.05); BEAE VLRI IR, RNV & 2% A, YL
IR FE 5~20 d B G 2 35 2% 5% (P>0.05)

R2 E MRS WAE VR A 8 TR O A2
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Table 2 Changes of general nutritional components in pedal muscle of Hemifusus tuba Gmelin during

starvation %

FLE A BT (T4 )5 RBRW (T MK (T
IRE R Koy ) BLail) )
Starvation time/d Moisture Crude protein Ether extract (DM Ash (DM
(DM basis) basis) basis)
0 73.53+1.05° 67.40+0.18* 3.08+0.06? 9.15+0.514
5 73.95+2.14% 67.37£0.12* 2.56+0.09° 11.3240.62¢
10 74.43+1.04% 67.43+0.332 2.03+0.08° 11.23£0.39¢
20 75.51+0.61% 67.55+0.20° 1.86+0.11%¢ 12.47+0.21¢
30 76.42+1.44% 67.56+0.18* 1.7140.08¢% 14.04+0.76°
40 77.41%1.022 66.56+0.49° 1.32+0.06° 17.11£0.712

2.3 UUEREST R A A 08 2 JULRE 5L A 2 2 e
BEE YUK TR R RE G, 2 JUURE 5L 25 5 2 35 1 [#(P<0.05): YL 40 d 4 2 U R & S A
(1.83+0.28) mg/g[X RN (6.90£0.15) mg/g], HA RN 26.52%((K 1).

JEWLPER & & Glycogen

content in pedal muscle/(mg/g)

O = DN W e U1 OO N

Hi o

HH o

Hi o

H

S5

S10

520

S30

YIS Starvation time/d

S40

BHAEARIE AR TR 22 57 B35 (P<<0.05), A TR EE P REOR Z R A R #(P>0.05). &2 [,

Date columns with different letter superscripts mean significant difference (P <<0.05), while with the same

letter or no letter superscripts mean no significant difference (P>0.05). The same as Fig.2.

1 UHRIS Ta) 58 A 02 L UK 5L 2 B 5

Fig.1 Effects of starvation time on glycogen content in pedal muscle of Hemifusus tuba Gmelin
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2.4 UL [ X A IR TR AR S 5 B R S
B VU R R, ERE B S B2 TR S, BRULK 10 A1 20 d (1 2 L1 LR ALK 20

130 d f 2 118 535 2 F(P>0.05)4h,  HoA2H 1) 2 5 &2 (P<0.05);

JRSE TS (7.26:0.77) mg/g[XF B4 Jy(18.70£0.90) mg], R A XF AL 38.82% (& 2) «

I
4a

JHF I R IR

Glycogen contentin hepatopancreas/ (mg/g)

20 t

15 r

10 1

YL 40 d 20 g i aik

a
t
b
- c
T cd d
T
T T o
1
1
0 5 10 20 30 40
YUK [A] Starvation time/d
Bl 2 LRI [ 5o A7 A M Je Jl b D 2 o )

Fig.2 Effects of starvation time on glycogen content in hepatopancreas of Hemifusus tuba Gmelin

2.5 YUVERISS Ta) 6 A7 02 JULITE i R 2L RS Y 52 i

W13 3 AT, o5 VRIS (8] A SE A, VR g i R R B ANV g i 1R 11 25
Z ARG D7 R B & B KA BT o TAEAE AN IR v, A Bt IR 1 H ) e M R 25 B i

R, TR RO R A B R TR S R AAR Y BT, DU 40 BJE C15: 0. C17:0

M 0.89%F1 1.87%_EFF 3.92%F1 4.52%.

3 YU [ 5 A7 05 AL JULAR i PR 2EL RS ) 2l

=
E

Table 3 Effects of starvation time on fatty acid composition in pedal muscle of Hemifusus tuba Gmelin = %

HIBH T RE, M

N

N2 JLEkES 8] Starvation time/d

Fatty acids 0 5 10 30 40
Cl4:0 1.47 1.41 1.35 1.29 1.13
Cl15:0 0.89 0.91 1.32 3.24 3.92
Cl6:0 18.07 14.02 13.92 10.23 8.11
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123

124

125

126

127

128

129

130

131

Cl17:0 1.87 2.56 3.15 5.46 4.12 4.52

C18:0 12.44 10.34 9.23 8.12 7.12 8.07
C20:0 1.52 1.44 1.41 1.14 1.18 1.42
HFINENTER SFA 36.26° 30.68° 30.38° 28.66° 27.18¢ 27.174
C16 : n-3 2.21 2.09 1.91 1.88 1.77 2.10
C18 : n-6 6.47 6.44 5.12 3.21 3.19 3.24
€20 : n-3 9.22 9.07 4.18 4.12 3.17 217
BAEAIRNTER MUFA 17.90? 17.60 11.21° 9.21¢ 8.13¢ 7.51¢
C18: 2n-3 4.64 4.67 4.66 4.65 4.44 5.32
C20 : 2n-6 3.81 3.81 7.38 8.43 8.41 4.23
C20 : 4n-3 6.30 6.28 6.83 5.32 4.23 4.25
C20 : 5n-3 (EPA) 5.67 5.77 5.69 5.78 6.25 6.27
C22: 2n-3 9.61 15.52 16.73 25.52 27.13 25.12
€22 : 6n-3 (DHA) 15.81 15.67 17.12 12.43 14.23 20.13
ZAPARRPTER PUFA 45.84f 51.72¢ 58.414 62.13¢ 64.69 65.32°

AT R S bR A 7 RER R 22 7 B 5 (P<0.05), MR T RESE 7R %R 2 R AR H(P>0.05). T
I,
In the same row, values with different letter superscripts mean significant difference (P<<0.05), while with the
same letter or no letter superscripts mean no significant difference (P>>0.05). The same as below.
2.6 WJUERES [0 A B FFF IRV AT V5 42 1) 5
138 4 RTAN, MG i e I Tl R g 2 1 T MR PR DILER S o i I 2 i T R AE.(P<<0.05), B
JE BT R, EYLHE 40 d I ZE AR T X R [5309(31.9£0.9) U/g prot.  (408.8+64.1) Ulg
prot](P<<0.05), 7% FFEZE (18.2£0.1) Ul/gprot Al (1 143.5+86.4) Ulg prot, i AT EARTE
H BTG AR DL 10 d B 38 T R ALK 5 d 2H(P<0.05), TEDLHE 40 d B B 38K 5 1R
#[[(148.5+6.9) U/g prot](P<0.05), FF&%(117.5+7.9) U/g prot.
224 HPUERINT IFDREEF fi BT SR I A R 14 (1 B

Table 4 Effects of starvation time on digestive enzyme activities in hepatopancreas of Hemifusus tuba Gmelin
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132

133

134

135

136

137

138

139

140

U/g prot

I H YA TR] Starvation time/d
Items 0 5 10 20 30 40
Mg 5

31.9+0.9% 39.1+1.22 26.3+0.7¢ 27.8+1.0° 27.7£2.2¢ 18.2+0.1¢
Lipase
R B 1 1

1343.3+£19.2>  1329.9+28.6* 1376.5+41.3" 1 143.5+86.4°

Protease 408.8+64.1° 686.3+94.8*
VEN

148.5+6.9% 150.3£7.9° 215.0£12.6* 198.3£1.28 154.9+£3.3% 117.5+£7.9¢
Amylase

2.7 WU TB) X A A R g i 0 S A FE A (4 52 )

2 s a5, BFREARE A LY LB . o S LSBT 2 e H Bk S P e A 3 T AE YLK
5~30 d Bf&BAL T 3s, 8 E & T3 R4 P<0.05), YL 40 d B0 H B0 S0 %,

R Z T X AL (P<<0.05); AFBRER T — B & EAEYLK 30 d AT ARAL TR KA, o &1k

Z (P >0.05), MY 30 d J5 T8 & F T & (P <0.05),

(28.99+1.12) nmol/mg.

%5

LRI TG A R T PR AR S AL b (K R

H T YLk 40 d B B S &

Table 5 Effects of starvation time on antioxidant indexes in hepatopancreas of Hemifusus tuba Gmelin

WiH Items

YUk TA] Starvation time/d

0 5 10 20 30 40
ALY AL B 21.13+1.02 34.67+0.98
27.65+1.49°  32.44+0.91° 44.19+0.67* 17.84+1.54°
SOD/(U/mg prot) d b
UK IR
1.514£0.08¢  1.70£0.02°  1.99£0.08®  2.12+0.12%  2.65+0.04*  1.26+0.03¢
CAT/(U/mg prot)
2 e H R AL i 34.64+0.19 46.15+2.38
38.61x1.11°  39.38+1.60° 52.0142.58*  31.41+1.72¢
GPx/(U/mg prot) d b
[
25.09+0.82° 25.17+0.17° 25.28+1.04° 25.99+1.22° 28.98+1.12° 39.7242.16°

MDA/(nmol/mg prot)
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159
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30
3.1 YU T A R AR R R
FEIRRE N, KZEEMREH B AR, WM SBRER TR, fkigEn
KIL, YL 15 d BB (Pagrosomus major) IR E FFE T 7.05%, HARHEIMET IS . /N
VRS FE R W, B 38 (46 iR (Penaeus vannamei) I 6 d JGIBE R T 10.55%. 1Ak
ORI, ALK 40 d JE AR E T IE T 21.14%, (EERHBIET IS, XKV 72
— M ECE I DU IR S . B AA S DL T ) 2 B o3 A R B A 2 B (R SR R T AL
KL 2 B B B A A T BT, TR ROLER BT AT A, DL 7 2o B A
BIPII)5E i F 7E B 3 PR Tt AR AR ST, AL 2037 S5 TORFF 7 4 W E S 301 i A8 B 1 5
P R AEAFIR (Pomace acanaliculata) HIFEFR S RKAETMAIMEERKIR, KM EZR YLK
J5 B KB e T SE LI, T AR50 b - AL A R 10 58 e R 5 SR TE VLR J5 ) R R I 2%
VRS, F YL A MR 1) 5 i R 7 B8 I 0 S 25 S
3.2 WU )X A R T IR LAY B S
PUHRE T, ShEFE A S AF P FORAE R B 5 (AR B, 2 sl 1 2l Vi
BEER R IR LR, A D BURMAFEER AR, BEA TR ARSI AN I FE, KA
W b JHIS20, KRR FER I, PUHRIRES T, & AIRE R VLK & B ALK 10 d J5 9146 BT,
M 73.53% ETHE] 77.41%; HLE A B E BAEVURAT 30 d RAARZEZL, EILHK 40 d A0

B

REACT oAb S AL KN SRR 5 d W ERITIR TR, MR 3.08% 3111 40 d
IR 1.32%; BEEYURIS R IE, WU 7> & B BT, ST 9.15% 1 < 2 11k
40 d B 17.11%. bR 25 S0 W8 A IR AE LR IN S T AR AR DT AORE S, ZEVLER 10 d 21 30 d 429
Fe OB RINRIT, EEEARREIR, T A B E NS R VE ST AR N IR B, X 5 R SRR T
SR MEAR TR A TEAE b, A6 5 I A 882 JUL mh Ve N fi 77 12 A0 B AN VAR AR 1 1R 1)
BRI TR, T2 AT R B & AR BT, X SR AR YL E T
FH AT I 107 R A B AN AR T2, 1T 22 AR 7 IR A AR OR BE, AT RE PR 9 K ) 2 AN
HUIR T BRAE D9t B X o3 /2 0 E B RSy, X T 2445 40 B 5 ) AR ) e o AN T /2 g 220,
[, AR, BOREZ FIEYE B, ig 7R JC H A2 22 AN AN T 107 TR RE % il i 1 P2 5 R 3R
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185

186

187
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189

190

191

192

193

194

ORHERF B 7 AQU T 1230 3 55 g S A% T A0 (Miichthys miiuy) R T 25 R A2 — 01
FEVAR R r A Bt Sl 5> ) i O R 105 B R B, i A e i AN SO i R 5 A
Xt ETE, RUVE AR A, e AR 5 S B AR TR . I BE R A A
&, BRI T A B I R B- A 2 G, 1T Ay BB SR S g R B- SR A B 8
N IAAEBE A, ST EAOM REEILE AV R BB A 24T P A
B, A RSORS00 i R R RE TR 2 5 AR MR Y 5 A4 el RS T 5 /0 I e A P 240,
3.3 DU TR A R A Bl A AT AL SR B 5 T

K2 BOK P SRR 1 #8 2 J A U 75 25 o S A i )3 PRSI P A PR FR) i A
Vs s H R Q026027 ARI A BL, EYURA T, B MRIRKIABRT 3 Ml O
HOBE. MENEEATE R B RS AR R AR T BB, XS WSRO U B AR R
(Babylonia areolata) /BT FE45 R A& — B, EE 1 B AN i 8 (03 PEAE DL 5 d I it T 46 2
FIr i, XA RERAEYUR R WVE MISON 1A s AR TR B B, B TV A R 2 i
KfEm BMIFACR, X 5EMIBERNHEL R G LA HESCRE, EYK 10 d 5 AR
WA 2 1 i s PR T T B, X AT G B TR IR C AL g, T B A RN
B IR SR AT R, S BUH RGN B WD . IR s, O ERK A
BRI T RE ST BUR, VERD BRE TE RS, (EARIG A LG A MG FBR i m v by Wl 0335 PR A0 LU IR
TR P v, IR RE A T R A SR R R B, SR R R S
FIBEART, LR 10 d 5 ek B TR A BTy, 3XR] e S O FFBRAR N 1750 4 P J-H
JERRURE S5 0 P DL GE H AR, (RZEDLTR 40 d 5 2K TX IR AH, X AT B 55 0 S 1 ) FH 2
FER R

S H A AU B 7 AL i — R B, IERAEOLN, A E AR R A
RIFENSEE, BE REAN A, (EA 2 AW bl A A V) B LB A5 BT AL A fT 4k
FIALSRIPTEA AR RIFERE, B IE AT BN Rt 23T, AN B B 2 =
BOPIR IR, YR R B 2 RhB A B B R R R, — R
BACRGE LA, —RYEER C YA R E S0 TR KIPTEALTIBY. Ailie g Rk
W1, BRI BRI S S T SRR A R S A S PEAE LT 30 d T
BA RIS HAL T EThEs, XA — Bk AR 7T A &I, Morales 55524
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207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

18, 905 3 W (Dentex dentex)(EYLI 5 F I b b3k 3 Al iy k3 225 BT, M4 3 )4
MR 5 B B IR K. YL 40 d 58 MR iR e Bt g . T S S
AW I A Bl P T VA T 0 BR AL R, X SR WYL R IA 31— 5 IR - B 240 i
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Effects of Starvation Time on Growth, Biochemical Composition, Enzyme Activities and
Antioxidant Indexes of Hemifusus tuba Gmelin
WANG Shuangjian DING Yuhui JIANG Maowang JIANG Xiamin® HAN Qingxi
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract. This experiment was conducted to reveal the effects of different starvation times on
growth, biochemical composition, enzyme activities and antioxidant indexes of Hemifussus tuba
Gmelin. A total of 360 Hemifusus tuba Gmelin with the body weight of (28.33+1.27) g were
randomly divided into 6 groups with 3 replicates per group and 20 snails per replicate, and the
snails in the 6 groups had different starvation time: 0 (control group), 5, 10, 20, 30 and 40 days at
the water temperature of 29 to 31 °C. The results showed that the survival rate, shell height and
shell width were not significant affected by starvation time (P>0.05), and the survival rate of each
group was 100%. But the weight was gradually decreased with the starvation time increasing,
especially for without feeding for 20 to 40 days, and the weight loss was 12.73% to 21.14%. The
moisture and crude protein contents in pedal muscle of Hemifusus tuba Gmelin were not
significant affected by starvation time (P>0.05) (except for starvation 40 days). The content of
ether extract was gradually decreased along with the increase of starvation time, but the content of

ash was gradually increased. With the starvation time increasing, pedal muscle glycogen content
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was significantly decreased (P<0.05), and liver glycogen content showed a downward trend which
was significantly different among different groups (P<0.05) except groups with 10 and 20 days of
starvation and groups with 20 and 30 days of starvation. With the starvation time increasing, the
contents of saturated fatty acid and monounsaturated fatty acid in pedal muscle were gradually
declined, while the content of unsaturated fatty acid was relatively rose. With the starvation time
increasing, the content of fatty acids of even number of carbon atoms was gradually decreased,
while the number of fatty acids of odd number of carbon atoms was relatively increased.
Compared with the control group, the activities of lipase and protease in hepatopancreas of
Hemifusus tuba Gmelin in group with 5 days of starvation were significantly increased (P<0.05),
and it in group with 40 days of starvation was significantly decreased (P<0.05). the activity of
amylase in hepatopancreas of Hemifusus tuba Gmelin in group with 10 days of starvation was
significantly higher than that of the control group and the group with 10 days of starvation
(P<0.05), and it in group with 40 days of starvation was significantly lower than that of the control
group (P<0.05). The activities of superoxide dismutase (SOD), catalase (CAT) and glutathione
peroxidase (GPx) in hepatopancreas were rose with the increase of starvation time in 5 to 30 days
of starvation time, and were significantly higher than those in the control group (P<0.05), while
those in groups with 40 days of starvation were significantly lower than those in the control group
(P<0.05). The content of malondialdehyde (MDA) in hepatopancreas was not significantly
different among groups less than 30 days of starvation (P>0.05), but it was significant higher than
that in groups with more than 30 days of starvation (P<0.05). The above results indicated that the
Hemifusus tuba Gmelin are extremely insusceptible to hunger, but their biochemical markers have
changed dramatically after 30 days of starvation at high temperatures (29 to 31 °C) , indicating
that starvation stress has occurred in their body.

Key words: Hemifusus tuba Gmelin; starvation time; survival rate; growth; nutritional components;

enzyme activity


http://dict.youdao.com/w/hepatopancreas/
http://dict.youdao.com/w/hepatopancreas/
http://dict.youdao.com/w/hepatopancreas/
http://dict.youdao.com/w/hepatopancreas/

	WANG Shuangjian  DING Yuhui  JIANG Maowang  JIANG 
	(School of Marine Sciences, Ningbo University, Nin

