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(1. R ARSI TR E R JR I S LR PR RV R B K58 T F 58 266071;

2. BIEERRE SEARBUT E R LR Sl R S ey il RO E H R 2660715
3. HRIMEEAARAR HEH  266408)

MWE O HFR R S (Apostichopus japonicus) £ ift 1 57w A 8y 35 B pH K it % 5% B I A AT 2 3¢ AR
BB A e E LA, RFFRME T pH 6.5~10.0 X4 TZRAGMEAEK ., FiF. "FRAHUKLIE
BRMerEEENER, R8T, £ pH 6595 HEN, 30 d LRAHAGHNEERYA
100%, Ti# pH10.0 &4 &M AWA T, & pH7.5~85 B N, WA E£KESGR) N EHE,
FL7 pH % 8.0 it SGR % &, £ % 0.541%/d, i pH KT 7.0 fr% T 9.0 &, SGR W {8, #A
HREK, A pH FH THHEAER)FMHEZETRYNMNEERE &, M pH WEWL, Rofr Ry
2 0L pH 8.0 K AWV A Z 4k, 7 pH 8.0 &4 T# Ro 2 Ry 44 A 19.07 # 1.34 ug/(g-h).
T pH L3 410 5t A i E A (O/N)HZE 11 A4, O/N F pH & b & 8 # % %(P>0.05). pH #
FrEfERes| BASRER PR, RIS RE., FHBEAEE W BN EEEET
B (P<0.05), ZevdfhE N pH it B, & pH 48 S b B E o lEE — A% 0 R,
iAW EEEEAS 10 REA, AXEA, M550 1 5T HFEN pHEE N 6.5~9.5, &
HAEKH pH EE A 7.5~8.5, pH B2 FEE M FRR MM AT ERNEET, AARERKY
| BeHh 1 578 F ey L) R AHKSE

XA S BRI FT; BEEEN; AK5FE; PRARE; ERREAREESE
FESES $966.9 XEAARIREE A XEHRS  2095-9869(2021)03-0116-09

7] 2 (Apostichopus japonicus) [ 28 431 T K F- 7 20 42 80 4EAR, HIZ AN TEW ARG, HZ5%
PUEBAY R e E S B AR (B R, 1997). TV AR % R, HETE S 5 403k 5 I K SR
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TR A B SR, AR BE R 7L HUE Y 2R
PR, SRR B R BGR AL L BT & L
JE 2 A A A H 35 2, X2 3R G T ek 2 R
My B R B (CE BN BESE, 2014), = B A EE M
LA T 2 i R b3 () R ) B B T B 2 — o R K
BR2AF 5 B B0 K =098 B R BRI B Ok, Dt
AR R E Hir, 208 2REF, BE N
ARG B 0 . E R S S 15
AP (GS-01-016-2017), A3 2 5 58 Fb i 42 T2 43t
TR . SR, AR AP TR R IR PR R PR
FIVE 25, 3R 2 50 XS s i R FR A X
ZRE . KBINERE R, B KRR,
e X} AR 2 N M A TR A DTN, A 2 SRR A
BT R gl 77 0 X R SR AR AL i o, 1 R RS
T AE A R AP 7 o kR R AR 2R

pH JE KRBT () s F5 b, F9E R0, pH AT
R St R, DL SRS AETE L R
KR G R Wl TG 1 7 A R I (E RORE SR, 2013; £ 2%
,2013; CHEMREE, 2009; #HV54E, 2018a), 7EILIEFE
PG RR T, IR PRI A | TS R sk
KRB . N T B sl f AR A R AE R
RN, FRFE/KARIY pH HH & &L D shsom 5148 1k,
Wom g5 R0, SRR KR Y pH {ETE 4.0~10.0 75
FB P AR B 9 Bh (Gl v 5, 2018b) ., MT4EH, TEAMNEEI
B, ZHETERRIL . AR . SR, ANER pH E
W R A KR W& RIS IR &R, JLH
& RSV M eSS P & R, H
S5 58 XN 0T 4 18R 43 A DX 20 9 i 21 8] = £
I DX R T VR VA, ) 2 %) SR A S B il RS 4
B VR A R SRR | th R DL Bl SR T AR
VAR, FRAE KA pH 2R R K A5
SR, pH HAEMMSXT R AR A KRR
ARA R = 5 . ARSI T ANE pH 5048 T 3
Z “Z 157 WEK . fAE . PP DL AR R
PRGBS AR, BRI 2 157 X pH 1)
WM, AR pH &5 S 157 WA
e o R AR AN G e SRR AE AR AL, 1 T o H
pH Z0F K Hm Sz ML, iz R4 SR ALK
Mm%,

1 #RERFE
1.1 LI

A SIS B RN B W AP 2019 48 DK P2 RL2# 0
5% Bt B K PR ST BT AE T S i G R WA IR A RIS &

(g “ZA0 157 Bkl FEHE N (5.00+0.75) gk
BEIUE 1 RIF B AR 57 7 d R AT S8

1.2 SLGAHE

HREHN S %5 pH i 32 4R R 45 52 A B T T 7K
1) pH R4, ARAFSE I 8 IS pH B : 6.5, 7.0,
7.5, 8.0, 8.5, 9.0, 9.5 F1 10.0, SZH& T AT K LAY
YETE KON ELRY, A NaOH B HCI 5 Z AN
pH, SR pH M A A pH, B il 4 i 1 7K 43
FG & AE AR 1 m® BRI KA b . 45 pH SEK 4l
JIT PSR AR J SR KR, AKREZS R 30 L, DL A 4R
K pH fE MR, &I RIS TS 0.5 4 pH
Xof S 55 FH I K R AT TR 3 1) e B B AR B T v o B
pH LI BE 4 AT, BATATICE 30 KM=, H
H 3 AT 0 5 A R S 80 A5 F T AR A AR
TN, 53O0 VASEAT R R A 35 00 it 335 1 000 2 e ot
BRI o S 00 0 ) Y 5 A B . g R P R 5 ) e
1K, BRIBEER 2%H%ME, FREMNWIE. W
15 IR TR A pH MIREAF IR K, KR 50%, SL50
W], RS C A LA S i R L s8R
O, SRR B FE T AR IR il ARG At 4 o AR
SIS H S S AE T AR BORT Y R SR A AL A
1% (Survival rate, SR)FIHEE 4 1 3 (Specific growth
rate, SGR), & EAMFEMLILM, 7254 7 R4
HANSHIERACE, 76 0. 10, 20 fi1 30 d H ALK
P REALMIBORI SR, 0 AR S o B 1
1.21 RF pH &4 T A A “Sth 157 SAP6 42
A RKEF B TR SEESFEARE, W IE T AR
WIS R, SCEad A, AR R AR IR iE SR P R
AR, SHIEE R B . SR as R, e It
THEA R YRTE, KL AR SRR R
GIESAHACE i

FEE 2 (SR)=Ny/Nox 100%
572 A2 K FR (SGR)=(InW—InW,) x 100/t

o, No AN, 53504 il 2] 46 1 Fh &S FIZoR
FENE HFIECE: , Wo R W, 20 531 A 00 2 1 D B 00 73
PR E TR AR IR E (), t MR REL
122 RF pH &#HTFHIA “Bh 157 BAagFR
R SHBEABER pH &S 7 Kl E 4% 52
B 2N S WIS, SEURTE 2 L MR T, B
AN AR, pH AR AR, &4 pH B
JEBE 3 A FATAL, B 10 kIS, FIRHEE 3 A
U TINR Z H Fh B P IORRAE R s O BR AL BT RO
ARl — S TEE R 16°C 7K Hp LA 47 A [R] A 3
W R (LR, 2009), BEAPERIF A 2 1
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PRI AR pH FIGEAE IR /KIS, S BD AR B 28 11
1 4 h J5 FMT MR O A5 W KR, R
%(GB17378.4-2007) FI IR PR AN A I 12(GB17378.4-2007)
I 72 25 B TR A PR A (DO RN AL (NH-N)HR JEE, A
P AKIHEAN pH 450F T HIZ AR EFE(Ry) M
HEZ R Ry, TR A A L (O/N),

FEAE T (Ro)=[(O—Op V]/(Wxt)

HE AR (RO=[(N—No)V]/(Wxt)

A A (O/N)=(Ro/16)/(Ry/14)

o, O O 5255 45 A 512 56 41 AT B 2R 7K
PRI A A E (mg/L), N T No 53531 kg 52 36 285 R
S5 2H UG B KA Y 2 B R FE (mg/L), t SRS S
Wi(hy; W S5 RIS R I E (), V A
B 7K ARAR (L) -

1.23 AR pH&MHTFHIA “HAth 157 GAagIE4F
P 9% B VE P T AL AMWFFE L JE R 30 d, 4

BIAEO0 d. 10 d. 20 d. 30 d 4% pH 4 B HLAh
3 KNSR, f W BUAR S, 4CE&MTT, 3000 g
B0 10 min, WCHULVEW, HEHATRRYEBERR I (ACP).
B W PR B (AKCP) | 5 T T (LZM) TR 4Tk 40 5 AL Tl
(SOD) AR R , 4 A I 5 356 FH e o A s A
AR 6

1.3 HiEabiE

F| ] Graphpad Prism 8.0 47 R LW,
SPSS 18.0 #4475 K 5 223007 (One-way ANOVA),
ZEH R Turkey Ko36, #7208 P<0.05 X A6 pH
2R D A 8 A Y 25 S A T S S A

2 HER5HH

21 pHXRZ “Sh 15" EFMETHZI

SCECHIN], ANFE pH AT HIZ ‘S 157
PR RGO R LA 1, I 1 ATIE L, pH
B B A AF I 52 AR K, 78 pH 6.5~9.5 5F T, Hifh
30 d FAIE R 100%, HEMRE . shiEs, M
FHIIEE, M pH 10.0 SEERA, WAMIE TR, HE
TIREAR, BHETUTEI KRG IEES , S, oA
AL FIFET- %, BI5E 4 RA e, TR
ik 100%.

22 pHX#RZ “Sf 15" EFHERNZIT

H T pH 10.0 554 NI R4 3RsE T, Joikit
B R W N B RS SGR, X pH 6.5~9.5 £ 526 4H
HiF Ay SGR LR ILE 2. I 2 ATLLAEH, 7
pH 6.5~9.5 Z [a], Ay SGR Fifi pH T+ & e T Jn

R a3, 76 pH 6.5~7.0 Z ], {HFlfiY SGR K
{#; 7E pH 7.5~8.5 ZIA], SGR NIF{f, 7F pH 9.0~9.5
JL I SGR F& Ml . 7F pH 6.5~ 8.0 ZI[a], HiFHAY
SGR . & JH 15 (P<0.05), 7E pH 8.0~9.5 Z[A], SGR &
Wik, Horb, 7€ pH 8.0 SX564H SGR #e, e (i
K 0.541%/d.
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Fig.1 Effect of pH on survival rate of
sea cucumber “Shenyou No.1”
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Fig.2 Specific growth rate of sea cucumber
“Shenyou No.1”under different pH

AR PR 22 5 .3 (P<0.05), Tl
Different letters indicated significant different (P<0.05),
the same as below

MR BT I AS ) AR pH A0 I R0 ) SGR £
Iril s excel BmEaT, #HESAR pH &M FALKR
Mk /A, 78 pH 6.5~9.5 LI, pH A1 Ff SGR #Y
KA LUHLLT AR E R SGR=-0.6298p™+10.132p-
40.195 (R=0.9892)., #EAXMEE S “Si 15”7
TE pH 2540 8.04 B, H 35453 KA SGR,

23 pHX#RS “Sf 15”7 EFFRABE N

AR pH £ FHIZ “200 157 WA Ro
MEzE R ILE 3, HE 3 Al H, 7£ pH 6.5~9.5 JLREIN,
Ffi pH T Ro & “V7 BUARfk 4%, Y& pH 6.5~8.0
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WM, B pH A LT Ry BMFEAL, Jf7F pH 8.0
AR AR[19.07 pg/(g-h)]; 7E pH 8.0~9.5 JEHIN, B
pH T+ Ro i #i T+ . Ro 7E pH 6.5 il pH 9.5 4[]
T FE 5(P>0.05), B TiiEKE,

35r
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FEEH Oxygen consumption
rate/(ug-g-h™)
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K3 Al pH Z#ETHRIZ “24 15" BfRFREAR
Fig.3 Oxygen consumption rate of sea cucumber
“Shenyou No.1” under different pH

AN pH & TFHIZ “SH 157 WM Rely
MELER A 4, WK 4 AT, AS[E pH 44 F 1 Fh
Ro 284k #a #4476 pH 6.5~9.5 {5 Fl M Bt %5 pH THEs
SIS TR Ry 2 V7 B LR, HAE pH 8.0 AfSE
IHIREIRARS, wMKMER 1.34 pgl(gh); JHHEFN Ry
TE pH 7.5 1 pH 8.5 Z 8] LA ) pH 6.5 Fl pH 9.5 2 (4] TG
BFH2EH(P>0.05),

35
3.0

PN
[ BN}

S =
[ B -]

HEZ % Ammonia excretion
rate/(pg-g-h )
n

<
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pH

Bl 4 AFpH M THIZ “200 157 WMHESR
Fig.4 Ammonia excretion rate of sea cucumber
“Shenyou No.1” under different pH

R Ry Al Ry IR pH 450 FRIZH AR
O/N Z5JR LK 1.\ 1 T LLE H AREE pH 41 O/N
(EISFE 11 247, 7F pH 8.0 4P Fh iy O/N Hufiei,
H12.40+1.17 HR[E] pH 2508 T 45 SE 50 41 8 Fh i O/N
Jo i 3 25 7 (P>0.05).

24 pHX#RZ “SM4 15" EMEFRUEREET
sk

I F7E pH 10.0 215256 i 7 v s P o 2 3R A1

To, AXFIZ IR AL A T AR i YR BRI i s 114 000 5 o
AWFFEXT pH 6.5~9.5 AT H AP R A 55 5P G e iy
TEE(ELHE ACP, AKP. LZM FI SOD)AY I E 45 5 W,
5~ 8.

®1 pHXRZ “SiL 15" ON KM
Tab.1 Effect of pH on O/N of sea cucumber “Shenyou No.1”

pH ON
6.5 10.33+0.89
7.0 11.40+0.18
7.5 10.91+0.25
8.0 12.40+1.17
8.5 11.83£1.51
9.0 10.39+0.58
9.5 10.15+0.16

XA SLH A ACP il 6 1 e 25 R LR 5, pH
8.0 (SR, TESLE MM B sl = <5
15" FFAY ACP 35 TG B A8 fb(P>0.05), Higx
SEYGZH ACP 375 1 i 77 FE I [R] 114 S < S22 3 s e fR R 3o
Xof A TR s 1) 15 5 AN [) pH A5 R S 56 21 A RS 1 45
ATLAE W, BEAE pH MFHE ACP IGMERE “V7 Bk )
A, HAE pH 8.0 A ik F AL {H .

30 - =0d mml1od

mw 20d —30d 2
o

25

FRTERERREG ACP
activity/(King U-L™)
5 & B

W

pH

Kl's pHXMHEIZ “ZA 15" KKK ACP iF MR
Fig.5 Effect of pH on ACP activity of coelomic
fluid in sea cucumber “Shenyou No.1”

XA S ZH W R AKP il 36 7 0 e 25 SR LA 6,
1E pH 6.5~9.5 G FI N, AKP ({35 PE5Z pH 520281k i
F, 16 pH 6.5~8.0 JL [N, AKP BTG PERE pH Tt M
BT, JF7E pH Jy 8.0 Bk F| & AR, H pH 8.0
SCERAURRIR R SOR S S 157 WA AKP 1
JIA B A5 E(P>0.05); 7£ pH 8.0~9.5 75 Fl P , AKP
B P Bl pH T T T

AN pH XHIZ 2k 157 REw S LZM iF
PR WL E 7. K7 vTLLE W, 7E pH 6.5~8.0 3
RN, LZM (36 YERE pH TH s iz #i K, JF7F pH
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Jy 8.0 BHIA R FARAE , H pH 8.0 S5 2H A [] i [i) i )
Z S 1 SR LZM 36 13 535728 16(P>0.05),
pH 8.0~9.5 JL[FE Py, LZM 136 ¥Rl pH T ifi & i 7
=5 B pH 8.0 404k, JABSZIERZ LZM A I 4 B A 1]
Py ST PR e, IR AESE 10 RBNA S [

A pH X2 “Z4 157 KR+ SOD i
PRz m WL 8., M 8 WTLIFE H, 7E pH 6.5~9.5 i1
FEIN,0d 110 d B SOD &b pH ) FH i 24V #d
AL a, ARMETE pH 8.05 20 d F130 d B pH (¥
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E=0d ©=310d aa

0= 20d c30d a
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Fig.6 Effect of pH on AKP activity of coelomic
fluid in sea cucumber “Shenyou No.1”

_2remod mslod
I = 20d —330d
E 20,2 .
g, a a a
SstEl e Iy ssay o7 [IbE
= NP b/ |bb a N N
s 10 BN N N N N N N
\ \ \ \ N \ \
N BN ENI BN BN BN | BN
2 \ N \ N N N \
SHEN N N N \ N N
® N BN BN BN BN BN BN
i N BN EN BN BN BN BN
o B BN BN BN SN BN BN
6.5 7.0 7.5 8.0 8.5 9.0 9.5

K7 pHMHEZ “ZA 15" WEBR LZM G LR
Fig.7 Effect of pH on LZM activity of coelomic
fluid in sea cucumber “Shenyou No.1”
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Fig.8 Effect of pH on SOD activity of coelomic
fluid in sea cucumber “Shenyou No.1”

AL X SOD A& P32 AT 4 /N s pH 8.0 SLG 4 7E
SEE A R RIS, = S0 157 ER
SOD i 1728 A i3 (P>0.05); Ah, 45284 SOD
TEPEYITE 0 d R s, 7ESS 10 KRG 2 FEAUE S,

1E 20 d F1 30 d B AR
3 it

31 ®Z“SL 15" EMEARRE pH FHTREME

IR pH 7K 7= R 5 1 A Hp Y — A E Y R 8
P, pH [ I B 4252 K AR s 0 A e R A AR
IO 35 45, 2015; Hu et al, 2015). FIB1E pH i
Bb 2 BRI s . B AR . S AR AR R L IR
FRI R MGG fEfIS RS R, KR
pH SR FEEEH . TR R K AR5 Y 45 K 25 A0 52 i) i
PR, T HAS R pH WAFTE2E S, XK
AT, B E B AR T AR SR A e R
T, BTl P A 2 oy P e T e Y RN X
W, fZ 2k 157 ZD BTl i E (Mbrio splendidus)
Re A K N E BARKE B RIS R, N
AT IR R DTSR, 5 X% i P TR I 1 1
LA TIEAS , DAIAR SR A ) X Ik 37 58 /K 38 pH §i [
HEAT A BRI 44 R D ) B KTk

K= S pH S N A AE A I 25 5 0 M
KMFFT M, #Hifa(Pseudobagrus fuvlidraco)7E pH
7.0~8.0 U [l 4 AE K BAF (4O 4F, 2018), 4 i
(Sinonovacula constricta) 7 pH 7.5~9.5 A] 1F % 171 (M- 18
25 2019), FPAEZEE (Eriocheir sinensis)7E 4/ i) 1
TEEAY pH 5N 8.0~9.0 (X445, 2016), TEASHE
i, pH 10.0 SZIGZLSS 4 REFh¥sET:, T
IRRTEE 2 L a TP s 4 7 pH 7.5~8.5
ZIAIF AR AR, B SR T I L, AR =
WK, PR, pH (A &SGR E80FEY A
KEBEE, 2R NI N2 FE8EY RN B3
FERAEME, AT YER AR N R, MR S5
553 T HoAt A B R 9 R R A T RS AR PR AR
TS T A P A IEH A B 8, FEER AR H
S (R FEEE, 2013), XNTEZE(2020)F98 KR, T
3 D1 (Argopecten irradia)4h 2L 7 pH K T 7.6 B 5514 F
WA KA P4 . Asha Z5(2005)0F58 L L, RIE
Z(Holothuria spinifera)4)j i il 2E 77 pH 4 7.8,
7E pH 58] 9.0 I SL I AR D 2 FRFET . AT
ST pH J5 30 d BFRAHCIAIL R, f= S
i1 57 BT pH N 6.5~9.5, Fcid A4 K pH ol 7.5~8.5,
HEYRAFE(2018b)IFFR R, 7 & [ KIgFERHF PO E
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A i Pl B AR K B pH JE LN 7.6~8.8, SIS
ZERAMIT . Luo 45(2019)RMF T 3% 4l 5 7 48 th Y 1)
pH 4EAS LAl 7.86~8.38 , F B X U IR IR EE 75 5« &
15" WA pH &R, AT R ER 5
KA

32 ®EZ“SM 15" EAR pH £M4TRIFRA S
FHIE

pH %2 Xd KA AW A —E RN, AT
FOEIR AR AR f (Stumpp et al, 2011, 2012), %%
E(2015)F 58 A, AR 4 (Eogammarus sinensis)
TEfIE pH Y5 F N1 Ro Fll Ry AL TE 8 i 7K F-, Savant
ZE(1995) A AFF 5% th S BURR [ Aoy B 34, T 2R 2% 5. 55(2007)
5T S , 46 & fifl(Sebastiscus mar mor atus) 7E 5 i pH
TN Ro A1 Ry AT AR, 78 pH ANIERT Ro Al Ry
SR . ARG R TR, pH 8.0 LA HZH Ry
Hl Ry Bk, pH F%2f Ro F Ry ETF, 2 T7Ei&E
B pH T, HLARMERCIHEAL, FERER D ; 7F pH
AT, LR B AL 2 1 Al i 2 4R RER N I N R
BOF- i, M5 B e B4 (2009) X K 6§
(Siganus canalicul atus) 4 ff (I 55 45 2

AU HE (O/N) A2 S e A= 0 % B 355 35 o7 17 100 4 %
Y AL RETE B AU FE bR (Tkeda, 1974), A[EIHIA4) 2 4]
O/N 2Z pH s (AR L A AE2E 5 . O/N RRAY)
NAEAS N LR v S el Dy aw P PSS
(B %%, 2015), Mayzalld(1976)$2!, O/N #jy 7
BF, APrikhg i o8 2 i A A kgt Tkeda (1974)
IR, O/N 252k 24 B, A=Yk s g f i 2 1 s i
R A AL B AL 5 2R 3222 g AR 7 sk A & it
O/N #4758 IG5 95 K (Conover et al, 1968), HHEMFTTHE
B, W AE /N E IR (Palaemonetes sinensis)7E pH 4.0~9.0
Z I O/N EJshias, pH WItmadKiH AN
(Amusium pleuronectes) ) O/N FI & , 75 pH 7.7 #l pH 8.7
{9 7K A o ST (Meretrix meretrix)O/N i 35 25 T pH 6.7
I pH 9.7(F 224, 2017; MR %, 2018; HAH
450 2016), AWFFTFRM, pH HARALXTHIZ O/N Ll
ERm, UL pH AR S RIS RKY, 5
IR TE S SRR TR A R R BT RE TR 2 TR
33 #B “SM 18" BWMERE pH KHETHRE

Bl i M4 E

AR pH o v B I A 2 R e ) S AR s Y 1 TR
BT, EEEEWHA R RS, AN, pH ARfkiR
2 FPHA MY R EIET, R R E AR

Kot B FT R 1 /KR A i A 25T A, B i ] 422 5 i 51
FIS PR A e B2 . F9E R, pH a4
SN K 7 B0 400 G RE I B T6 R (B 4, 2001; 4R HR4E,
2002), UL, 0T LASE 1o R ] S A 3 G % il 1)
TP R W) pH BE RN T L. ACP I AKP J2&3h%Y)
TR S5 G DA A5 15 2 (1) 2 P B0 K i, e
it A il 1) i B AR AR W CCHR AR SR, 2009) AL
LT (SOD) A Wy (A P FE 2L T il , & T LLRRAIL
RN Z 0 Oy AL AE I Hy0, B O,, DA S 21 fif 4
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M etabolic Characteristics and Adaptability of a New Variety of Sea
Cucumber “Shenyou No.1” under Different pH Conditions

RONG Xiaojun'?, LI Bin'?, LIAO Meijie'*”, WANG Yingeng'?, WANG Zhiping'?,
WANG Jinjin'?, YU Yongxiang'?, ZHANG Zheng'?, FAN Ruiyong’

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071; 2. Laboratory for
Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266071; 3. Qingdao Ruizi Company, Qingdao 266408)

Abstract To determine the optimal pH conditions and pH adaptation mechanisms of the
juveniles new sea cucumber (Apostichopus japonicus) variety "Shenyou No.1", the differences in the
growth, survival, respiratory metabolism, and immunoenzyme activity were analyzed under
conditions of different pH (range: 6.5~10.0). The results showed that in the pH range of 6.5~9.5, the
survival rate of the juveniles was 100% during the 30 days experimental period, whereas all juveniles
died at pH 10.0. Within the pH range of 7.5~8.5, the juveniles showed a positive specific growth rate
(SGR), and the highest SGR was 0.541%/d at pH 8.0, while the SGR was negative at the pH lower
than 7.0 or higher than 9.0. The oxygen consumption rate (Rp) and ammonia excretion rate (Ry) were
the lowest at pH 8.0, 19.07 pg/(g-h) and 1.34 pg/(g-h) for Ry and Ry, respectively. The
oxygen-nitrogen ratios of the juveniles in different pH groups were approximately 11, and did not
differ significantly with a pH change. The activities of acid phosphatase, alkaline phosphatase,
lysozyme, and superoxide dismutase in the coelomic fluid of A. japonicus significantly increased at
different pH values. While adapting to pH stress, the superoxide dismutase activity in each pH group
generally peaked at 0 d, while the lysozyme activity peaked at 10 d. The survival pH of "Shenyou
No.1" ranged between 6.5~9.5, and the optimal pH for growth ranged between 7.5~8.5. Our results
show that the changes in the pH lead to changes in respiratory metabolism and immune enzyme
activity in "Shenyou No.l.” These results provide the basis for the popularization of the new sea
cucumber variety "Shenyou No.1".

Key words Sea cucumber “Shenyou No.1”; pH adaptation; Growth and survival, Respiratory
metabolism; Nonspecific immune enzyme activities
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