H36% 1 o B dt R Vol.36, No.1
2015 4 2 A PROGRESS IN FISHERY SCIENCES Feb., 2015
DOI: 10.11758/yykxjz.20150114 http://www.yykxjz.cn/

(RERIMEXT 3 FhRLFE H S (Apostichopus japonicus)

HSEKSHUEENNZE

WooE Y ERAY &

S S

(I WAREBHEAYERE H8  266104; 2. INAREBEKMEERE TRERTRPL FE  266104;
3. REBFAKFREARAR RE 2575005 4. HEFULOKF=HRAR  HER  276800)

BE IEAREREFRNS Y SEEKM BN LEE R, RAZREASF T &, ME T1KHE
(16, 18, 20, 22, 24+ 3 AL, HE LA H(28.37+3.21) g, (7.52+1.25) g. (2.03+0.68) g &y
LSS EKMpEEORl, EREAEHEE S, £RET, SHABASREEKEEABE —F,
MEEATT AT, HE 168, FEAKERK, SHBEHAEREEP<0.05, 55K THEY BA
R, ZHEANREEEAERT, LEFEE; HE3 N, FELAKERT. #HF 1624 TEN,
REHNEAE O, BN, BHRTET 8% -5, MEENATTASE; BE 24 0, EA%H
FEMHRFREH AT, SHEAERFEEP>0.05), MEHNSHEEaREEARE 20, 2 LE
&£ (P>0.05); #h/Z 20, 22, 24 LI 4N EEE LR 3 £ R (P>0.05), T ALER S0 B E A
E 22 A% 24 Bt WAL B EHE(P<0.05); AMBASHE B EEERE20AZ 22 AL ENE
(P<0.05), /NALAS R 57 35 JEF+ & 24 B G A B 05 M 30 T 3 30 5 (P<0.05); 43R E T 24 B 3 A K (LR

T 2R E AR TR R
KA R & K £K; HEE
FESEE S917 XHEFRIRES A

] 2 (Apostichopus japonicus) J& Hk fz zh #1 1']
(Echinopermata) . 2 4 (Holothurodiea) . #% F H
(Aspidochirotida) . #l|Z#}(Stichopodidae) . i #Z &
(Apostichopus), &3k E % ULk Fh 2 s SR M i i
F, URBZIH B B ) SRR (R MRS, 2010), ITAF
Kbl N A TG A5 = PO B R A o, S
Yy ta SKIIRG , R T SR 0 2 2 kR (B4R,
2007). HHETHIZ Al AL Ge iy 18R 23 A X4 e
B AT X, Hoh 5 LR A B =M 5 T
T8 S FE AR AR E W X (A6 45, 2012), JFJRAIK
AR PR X 00 2 A K5 ) 4 B 5N AT Sy ) 2 {5

*E K “863” TTHI(2012AA10A412), [FH Kl SR

NERS

1000-7075(2015)01-0091-06

B BRI SE AL , 38 0T DAA il 238 5% X 3 ) 40 e 4R 1
5%,

R SR K RIS o ) B B AR S IR T AR
IK =S 0 A KRNI Ak AR B S A 2 SR (2 4
2011), 10 74 A il DU 2 e o BILAAR B SR Wi 5 A K PR g
(A H LR R o A DR AT O B o T Ak il 52 W T 4 R
KGR R F oy S (R 55, 19985 JE-F 4%,
2008; Chen et al, 2006) IR (FhEIASE, 1995; W&
4, 1997; BHLAE, 2007), 5T ER BE T ] 252 10 1) A1
Kot 2P TRV KO R(MR 4, 2007; T EF
4, 2007, JEELSE, 2007; FMNRUWLEE, 2009), ¥ KA

IR PEAT I RMIT & T 4 27 5 H (201305001-4) . 1R & BARA

FEAb B AR AR RS 72 BHT B BA 5 (SDAIT-08-011-01) . [LZRA 4 0Mb R A TR230 H (2014-2016) . IWAR A FHE & iR H
(2014GNC111022)F1 1L R 48 2 b 8 R 7 T AR BT (2011-2014) 2[RI % B, # 5k, E-mail: jmzbster@gmail.com
@ WIREE . ZERibk, BF5E5, E-mail: lel_xh@hotmail.com

Weks HIY: 2014-05-01, WE ks H #1: 2014-07-09



92 ook B

2 )R 36 %

o JEE AR ) R UG 8 R 350 068 300 2 0 1 Tl 15 7 52 WL )
WFFEARIE 19 A 22 UL o AWFFEE AR T RER R 25 F
XA RIS R 24 2 A K AL 1 52, 5 7E
RO PREE T 2 402 4% A K B B i Ak A R
&, RIS TARER R B T O R MR S, JF
N FRBHAE R R IR PR 2%

1 #MR5FZ*E
1.1 el

STES IS T 2013 4F 4 A RETINEREEA KM T
K= FRFE BN B S A S TR, 2 2 AR
PEAE WIBIE 5 e A 5T 0 U IE 5 0 S 1L TS B AT
S WEE 3 FORRIBUAS BRSSO 4, KIS
(LA i (28.37+3.21) g, FFHLAE (M) 244 i i
(7.52+1.25) g, /INIAK(S) IR (2.03+0.68) go
FIZ32 BT, FEAS RIS 5350048 7218 2 A K%
A, LA, HHGE N SE I E AR (R 31, pH
8.1+0.2, /K 16-18°C)., BFMME, HEMHESL
MR R 1R, B RS S ER 3%-5%, [F
42 e A A 5 0 U B O 1S 1 E A1 T A M A
Vo EHFUIEH | Rl SE B HE . TR =
YENLH X4 .

1.2 SEIHigit

BRI 16, 18, 20, 22, 24 A4 HR4,
PIERFE 31 09 BRI X IRAL . FHZ H SRR Y B
KoK 5 A SRR A 17 RN EE, R R BRI A
BN, HERBILWERE, ISR AT
XIS AT FEE 5 do PIMLEE RS, 256 48 h,
Sy RIS TR T K AR (45 cmx35 cm=30 cm),
RIS A A, A IKIEF WA KA RS 10
Sk EAS IS 20 Sk ANV IS 30 Sk, BEASAbEE
WE 3T, SLRiE T 30 do
1.3 HEERE

LU AR ELE TR, BRIk 1R, FI
IE BRAR I 5 2808, oK AT R /KR 2E<1°C 2R 25<1,
BR 17:00 BRI 1K

1.4 MEAESHEITE

1.41 HEAKEGSGREMZ  SLKIFIAET, 5
1L 48 h, WS iE N & K FEHES S, KA
IKTERE R Z BORFR BT, WA BT W (g)5 ¢
WsE R, [AREEE 30 48 h, fil S HEZS il N i
LRGBS KRG N RIS O PR, 2554

Fiih W, (g)o FRERT, BE5EFRZEUHBAT 10 min,
SR e FAWROK 40K R SR K e T, Ikt fa i ek
ST AR R IR 2 . SRR LI R (d) . S
FiE A KR SGR(%/d): R L F A5
SGR(%/d)=100x(InW,~InW,)/t
1.4.2 EALERE 69 OB 2 VR R Y
. BURTHAIE, BIBROFIA, MK e T,
FE-80 C B AR IR VAR AR AT o S U 2H 20 T 3%
BRI 10 ARSI 4ok, 7EVKI
T2 20 min, 7EmHEREHEELHLT(0-4C,
1000 r/min)#&.0> 30 min, frfs L5 E T KA PR A7 FF
M(F4A 4545, 2007).

2 38 B A | S A RN U5 TG 0 S P
TR IS T s A R A A LA PR
AFXE I 370 B (B I . U IR S I K ) s g
A9 A080-1. CO16. AOSH)HEFTINGE o 3 Fhil kit
I T B i A7 o SR I A T 1 35 2 BRG]
PR

Pt B 1T B R I - AR 1T AR A ERR
HE, K% sl G-250 B:I5E o 45 RPEETE 1L HE
G137, RIVRR2E o vl M A 1 BT 5 S T SR 4
143 F¥ES  SLRBIRFIN SPSS 17.0 H ik
PR T 250 MZ E HL#, DL P<0.05 /E A ANIH
b3 2 ) i 25 2% S AR A

2 #R

21 REBFREXNRSEHEERENIN

LIBT3 RO RIS 2 4 Ak K R H AR
INFE 1 s, FEEhFE 1624 JEIE N, 3 FhEAR 2
R A R R BEEL B TS T . AR 20 B, 3
FRRLAS H0 24 AR KRB UE, RIS RN
MK, $hE 16 B, JISfee KB R/ADN, 5HAbL
5L B S A St R 22 7 1 3 (P<0.05); #hE 31
B, RSHEEd KRR, L. M. S =FEUE 25
083, 0.81. 0.98 %/d. 7EERIE 18-24 JBEIN, K.
IINKAS i 2 25 SC B0 A R A KOR 50 I 25 5 g
(P<0.05); $hHFEFE T 20 B, FRIAS 3l 2 52860 4 45 2 A
KA 5% I 22 5 AN 3 (P>0.05),

TR R DML, ZEMRERFREE Y 3 Fh
AL S 2T, MR 16, 18 B, #fil=
BRARRIE R AR, PR F 0 28 3 7 e 1m) i 15 °F
W, 2R EERRE I, WHRe 2, LA
WE. RIEE, BERAD . A 20 B, HISAEKTE
ShRE S, BMEEM K, EEME, YHEST



%18 B A RER IR XS 3 P RIS il 2 (Apostichopus japonicus)%) 2 Az K 5 TH AL 71 14 52 1 93

F1 AEBET 3 HRER S EEKE SGR (%/d)

Tab.1 The SGR of three-sized sea cucumber at different salinities

L Salinity

FHE Size
16 18 22 24 31
L -0.77+0.19* —-0.57+0.21° —0.08+0.14° 0.10+0.17° 0.12+0.24¢ 0.83+0.24¢
M —0.5240.25° -0.32+0.12° 0.34+0.21° 0.64+0.30 0.73+0.26° 0.81+0.27¢
S —0.74+0.12° —0.58+0.34° —0.45+0.10° 0.14+0.25° 0.55+0.14° 0.98+0.21¢

W AT bR A AN [R) 7B 3 32 R 4 () 22 57 J 35 (P<0.05)

Note: The means with different letters within the same line are significantly different at the 0.05 probability level (P<0.05)
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Fig.1 The effects of different salinity on the protease
activity of sea cucumber
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The Effects of Low Salinity on the Growth and Activities of Digestive
Enzymes in Sea Cucumber Apostichopus japonicus

ZHAO Bin'?, HU Wei'?, LI Chenglin'*", HAN Sha'?, DONG Xiaoliang’, WANG Bo*, JIANG Tao*

(1. Marine Biology Institute of Shandong Province, Qingdao 266104; 2. Healthy Mariculture Engineering Research Center of
Shandong Province, Qingdao 266104; 3. Dongying Haiyue Aquatic Science and Technology Co., Ltd., Dongying 257500;
4. Rizhao Seamount Fisheries Ltd., Rizhao 276800)

Abstract Salinity is an important environmental factor in aquaculture that has significant effects on
the growth and digestive physiology of aquatic animals. In the system of an aquatic animal digestive
enzymes play a crucial role in the nutrient absorption and growth performance. In this study we
investigated the effects of low salinity (16, 18, 20, 22 and 24) on the growth and activities of digestive
enzymes in sea cucumbers (Apostichopus japonicus) of three different sizes (28.37+3.21 g, 7.52+1.25 g,
and 2.03+0.68 g). The results showed that low salinity had remarkable impacts on the growth and
digestive enzyme activities in sea cucumbers. The SGR of all three types of sea cucumber increased along
with the increase in salinity, and it reached the lowest value at salinity 16 when the animals failed to
stretch normally, crept at the bottom of the tank, and almost stopped the food intake. The lowest SGR was
significantly different from the control (P<0.05). We also observed that the SGR reached the highest value
at salinity 31. In the salinity range of 16—24, the activities of digestive protease, amylase and lipase all
increased as the salinity rose. The protease activity of sea cucumbers reached the highest value at salinity
24, which was not significantly different from the control (P>0.05). Small sea cucumbers (2.03+0.68 g)
showed no difference in the protease activity between salinity 20 and 22. Activities of amylase were not
different between salinity 20, 22 and 24. For the medium-sized sea cucumbers (7.52+1.25 g), the amylase
activity increased when the salinity rose from 22 to 24 (P<0.05). The lipase activity of large sea
cucumbers (28.37+3.21 g) significantly increased when the salinity rose from 20 to 22, while it was
elevated when the salinity rose from 22 to 24 (P<0.05) in small sea cucumbers (2.03+0.68 g). However,
when the salinity was higher than 24, the activities of digestive enzymes increased as the salinity reduced.
At the same salinity sea cucumbers of different sizes showed no variation in the activities of digestive
enzymes. Our studies on the activities of the three enzymes at low salinity will provide reference for the
salinity control in the aquaculture of sea cucumbers.

Key words Apostichopus japonicus; Low salinity; Growth; Digestive enzymes
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