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PREBE L AT A0 H A R S AT B 5N

RBUE, $RE, $TE, FEA Bk, TRE
(T RE: WAL, WL 7% 315832)

= AR T EHE L WK (Sepia pharaonis)k B3 AT H . A K| BEREEH R, RAER TR
ik, AT T o B B Wk (7 B0 o kol B R BE L (AT IR 40) B9 FR FA L AR B, X bR IR 30d.
R ERE, BRI EEAFHAKEZG, FHTH, EH42F8RT; /75 304 /5,
PR L A AE R W ERF R A RFEY BF G TR EA(P<0.05); 2 EKFEFEE
F A RIS <10d B3 B2 2 5 3 Tok B41(P<0.05), M AR EERK, 2 AR LHE £ F(P>
0.05); vt F LG FLAALAR /) 6354 B AL HALEE(SOD) 7 . R —B(MDA)F= 5k H Ak (GSH) &
B R FEE T IR L(P<0.05), 12t AL S B (CAT)Zp 2 4% T - B 20(P<0.05); it 220 69 K 585
6,36 5 7 # 2 5 (GPT) A= $LER L S B (LDH) #9 /& 4 39 B 2 3 T 2 FR41(P<0.05), {285 1+ 5 8% By
(ACP)#) & M0 B FAK T 24 BR4L(P<0.05). XI6 &M, KL M ERNAFHLAEKER 4E
T, It BAH a ik NA0KBe0 Sk,

KR Emm; wE;, AKE FER; BEE

R A O
I AT RIS T

hE53ES: S917.4

JRBE S W (Sepia pharaonis) 3 JREAKRZI YT ]
(Mollusca) , 3k fE4¥(Cephalopoda) . 2 H (Sepiida) .
B FH Sepiidae) . LWJE(Sepia)’, THZ AT
ESTEaNE N N i we = 0 N 2 IR S vay 1211 | = B N O
B R U 2R LA SR AR R P AL ER, A Ep BEE
B o519 1 e | e e A0 o= U i 8 7 3 =
R A, YU . SREEE . EASE
TR DRGSR SR S L, S
—hE A UL A TR0 b ). (H B
TR A B2 35 G R BT A 7% Ak 1 L 3l 7 YR L,
IR B EASESELRAR R S I
G, MBS SBURRE SIS, X™EH
157 FR5E PR AR, DTS20 T SRR L A
3T I = ¥ TR € B 7 e ) ) e =T
BEPEETEAT G | SEREON R B
AR EE N UL R R Ay A S ) e
Ay Ik A 5T PR BT B T S5 A A ST . Y
ST SR B S W AT, 3X R PR BT 5 Wk 7 T

XERFRRRD: A

MEHS: 1001-5132 (2020 ) 04-0006-06

IR R DR A — A [

h T PRI X B L W B 2, AN
FER M BN IR0k, N PR L R AR I
HAR SR AR AR PREO XS e 2B, DA BRI A BE TR
TFUSE AR} PR S WA S AT Y 5.

1 #RERE

1.1 B

AR T 2019 4F 4 HE 7 ATEWHNTATHT
FURE KB Win#AT, IS WAME T
WRFEERORBE N T, B g
BE G WE PR B T AR TR (19°~20°N, 111°~
112°E), 7E4HE Widnr=o, o4t e piE sz
i 2501112k & K= B B /K et (4 mx8 mx1.5 m)
BEATIEAL. WAL T R0 KR 24~26 C, $hE
24~27, pH 7.5~8.5, HA ®>6.00mgL". BRI
WG 5 d NIRRT R (drtemia salina)k, 5d
JE MR IARMRER (Acanthomysis sp.). iR [E]—It

rFs BEA: 2020—-03-29.
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EETIR: ERARPERS (41806186) ; TIWTEARLT (2014C11001 ) ; FITERITH (2017C10006 ) .
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ORI, 40 JEBE ST AR HAE R A ) S0 7

B . ] —Bpa)iidl . BUAR ST | I hE . R R
BE (A (2.67+£0.01) em, A5 §(2.87+0.05) g).
IR B SRR, EREDTREFIVIE, KR E
24~24.5C, EhPF 23.8~24.5, pH 7.5~7.8.
1.2 KBk

PRI B HRZH ST AR 20, X B2 R IR 3R
TR FEBE 0, Wt AR H A A 5 1) PR . AR
HALFRTTIE N I SR(EAR 9 cm)$F5 e [EBE  0IK
N H ARG K YAR AR b, [WlB S T %
BE 5 W BT (RS BB I, 10~15 em)BREE, LU
R A7 BIRCE R B 4, MR R 5
L 25 38 X 40 N s BE K /st A B ksl Oy, X —id
FRAEA RESETTBIH, SR 30~60s, HZIEHE
L WANFRIE A, WEARACIES, KXt R SR T
BE 1% 0[] B 50N 5 €0 kB (P 2 0.88 m, 7
0.77 m)FE5H. XHRZH S5BEAELH 45 3 4PAT, B°F
TTA—A BRI, BE 20 KBS, i
W2l B E A8 20 A SRFE A5 AR R /K R R R
SRIEK, KR 0.6m, ZKil 24~24.5C, ThE 23.8~
24.5, pH 7.5~7.8, 24 h #H£70/S. PEMZ IR
HRER, A HARR 2 Ik, HRIRENETEDN 15%, k&
FHK 1R, HoKEAZKER 80%, HINEE:.
SFRAVIEIEK, IR 30 d. FRIE RIS AT,
F3R 10 d )2 FEHE SRR T E ARG, iR
IESRIET MRS,
1.3 P EIBARRT &
1.3.1 A KI5AR60 FAX

Wwar=(Wi=Wo) Wox100%,

Sscr=(InW~InW,)/Tx100%,

Ssr=Ni/Nox100%,
R Wwer AIETEER; Wy MR IFLART R 5T
BRI, g W, ARt AR P B Cy W A ot
&, g Ssor MAFEARKR, T HIFHEM, d; Ssp NTF
THER, N ORI ZE AR RBE I ECE, No iR
IS RGP SR
1.3.2 R A A EACEGE M0 2

EARALRE 1 h 5, X HRAHANRIAHAE AT
H R S S TR IR, B S TR T
R RAE, T -80 CUKF R IERS 71, I3
1% GRS B E R @ A TR .
ERPUETERRA: A B LR (SOD) . 4

LS E(CAT) 2B HAK(GSH)RIN —BE(MDA); 1t
A TR TS TREE(ACP) . S NHEZEE(GPT)FIFL
TR R S (LDH).

STRFREREASFEATAR R, 8 10%89 51300 FR
B 0.1g BYLRBE S WTE, 2 FEFIE(g): AR BER K
(mL)=1:9 &&, TEHOKE T ELEEE, BETER.
FERGRAFN S i BB R, AR5+ e iH B IR
BEATIRA RV, 5o i G R T BB bR S0 e I
K Ja I e SN G R
1.4 RKIELE

#d R SPSS 19.0 A TS T, SRH]
BATR R T TR, H Turkey’s /00 iE
T2 EEFESH, P<0.05 NI BEHE
5. GHEER SRR ZE R,

2 BR59H

2.1 B3BBG s RAAT A AR

T B 4 T A 1 5 AT R I R A K 2
(1), BN R SIRAEBT &SRz A, Bi
H sk, $F ToKETGE TG, R T
B, ROVREE, FEEAEESETS, Mk B R
LW R IR, SETEAERIRE R, ARt
(OB A SRR EG, i H R, PUANTEh )
BTFKIE.

Bl ENSWEEIEITALE
22 BEoLmrgRabarat kg
o U A S P14 T 2 A X L 5 B X A 3 A 7
HH 30d AYFRIEIALS, HAERKAIFERLERIE 1.
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AT 1 BT, FEBE CLRIE A S o AR KR T 55
W (P<0.05), XHHEZHEPE S MR fATR R ER
R A KR B2 5 T B 2H(P<0.05), 437l
H23.33% . 13.80%H1 0.45%-d .

1 EHESWEEEWHEKREENZM

Habr AU
X HEZH W% SR 2H

WY E/ g 2.90+0.02° 2.85+0.03°
LR H/g 7.48+0.34° 6.43£0.33"
BIUENHS cm 2.67+0.02° 2.63+0.03°
LR/ ecm 3.45+0.07° 3.25+0.08"
TEER /% 68.33+4.17°  45.00+4.08°
WER/% 70.02+7.69°  56.2247.65°
FEEAKR/(%-d ) 3.1540.17° 2.70+0.20°

A FTEdE T IAR R R E R B (P<0.05), FH.

PRI A3 2R B S s ) A A A 2% SR A 2
Bk, M 2 BT, SR ZHFISE AR 2H ) FEBE L IR AF
T 2R B i SRR B TR) e T SR i /S, (HE S 2H )
FEBE R R AGLART X HRZH(P<0.05), JoHAE
FREART ] <5 d, WESE2H PR BE 2 W AY 7735 2R T Rl
B, FEH 5 d BAEERA 71.67%, Xt LA FES
FHh 95%. IRILE (30 )T ARLH FEIE 2 I A 77
1HERN 46.67%, FFHRZH A 68.33%.

100 f-o-e.
= e isssa,
80 4 TS
< hiragg ‘H‘i-iﬂ-i-{*i
I Azzz
@' 60T o 2-A-A-A.
o B PR g
& 40r —— popiti:l L
—a— S
20

00 é éll é é 1I0 1I2 1I4 1I6 1I8 2IO 2I2 2I4 2I6 ZIS 3I0
B la)/d
B2 2 AEMSWEEERIFERNENTL

3 AL 10 dPER—APEE, FEIRERHAT) 2 40
BRI W A 184 B R B ) Y AR Tt SR IR 3 W)k
B, o HEZH RIS 28 2H 57 BiE 2 i) 348 2 2 Bl 7 L
[ A ZER TR SR/, FEFAATRAE 10d B, SR
FIE 38 2H ST BE 1 W0 34 H R I 35 25 R (P<0.05),
Sot BEZH SR 2H = 13.80%; {HAEFEHH 11~20d &
21~30d BB, 2 RPES RIS ER LR EER
(P<0.05).

4 ML 10 dVER—ANB B, FEIREAE] 2 41
FRBE L WA R A KR Bl ) A Asfh 2 5. AIA] 4
AR, ok HEZH I R 2H P B W4 E AR KR
() A i 77 L ) %) ZE T S B/ . AE R 45 3R
10d B, X HRZAE B2 R 00 R e e K XA
BFHFEF(P<0.05), XTHRLHHBT R 1.18%-d
{HEEFEH 11~20d J% 21~30 d BB, 2 Hibs e K
RIEWFHER(P>0.05).

B e
L
C C
ﬂ i
1~10 11~20 21~30
ftia)/d
B3 2 AEPS AT E R SRR E R
7_
~ 6} [ RajieE
5 [ [uesen
S
23t c ¢
g L
0
1~10 11~20 21~30
Hsial/d

B4 2 AEBEMWSEE KRR E Tl
23 BrLmeREab s RARAEEHILEK

B 5 % A 0t Hp T B PR A S 45
WA 2. \F 2 0[FEH, BT SOD, MDA
il GSH &E3BE S T R4 (P<0.05), JoH &
SOD &&, BiRMH K 73.41%, WA A 38.55%,
ARG 1.9 £%; {HBEER2H CAT 2B 2K Txt
HEZH(P<0.05).

%2 EHEHEEEERELEEENSmn

s 2H )
X HEZH Ligesed:|
SOD/(U-mg™) 38.55+7.00° 73.4143.96
MDA/(pmol-g™) 1.43£0.18° 2.39+0.43"
CAT/(U-mg™) 9.10+1.60° 4.13+0.97°
GSH/(umol-g™ 21.35+4.78° 35.59+1.12°
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ORI, 40 JEBE ST AR HAE R A ) S0 9

24 BiELRAREBAL T RANMEE SR ILER
PR B2 A IBE 2 0 T I o ) AR i P 1) 52
Mo WA 3. MAF 3 TIA, WESEZHAY BT S f Rt
GPT Ml LDH {HPEY 2 5 TR (P<0.05), {H
ACP {H 2 2K T4 HEZH (P<0.05).
x3 ENEWEEBEWERGEENZE U

sk 215
papiteea:] It
ACP 327.49+32.05° 169.88+18.84°
GPT 8.92+2.93° 14.91+2.73°
LDH 86.75+20.51° 188.79+35.90
3 g

30 BHELBREALTH. A KFFENYW

FRBE LA H AR ST 32 2 Rk A ki R
EomE, A EHRELIES, JREEECENER.
WARGE, PEBE st S ] A T & e e )
2K, TR, TRBE S WAESZ B /MR, A S
P 2T AR U R BT I S R ) A ST
KIAR %, 14014 PREE L I 58 SR % R AE O R R B
(=40001x) T, FIHERFIA N RN, HRa
ARV, EEE PSR INR, MK FERE 5 i 5
IRIE(< 18 O)FIER (=34 OB T, BIZ s
I A A, WEBSIAZ, FHnRkRREE
BT FESEBRFELE AR, SRR A I R T
Rk, JFHBET- IS, Fi, 7fERKARE
Bz F R T R WAL B & AR A, UK
AMIFELE N RPE SIRAIFET . L5 0T R, BTS00
FEESEARE AN IR EB A, TR
FEIE SR R 2 RBE W H B 2 AR, A
XFEG T TR B S W SR T S & AR AR, & PR B
Bt s SRR A RIZ A, 3§ TR, VIR
i, R B A R LB AR Y 23.33%,
FEHH PR B L T 55 5 23 3 i SR AR 2R T RE,
DAL A 37 5 B0 ek 2 v L BT R e G B %
KA RGN & B, B R RE 2 AR A I
RefEfElh, HAERK W SZE ), X AR ek
KNG RS I L i Tt AR 4 (P<0.05). X HEZH
FREE KRS 3.15% 4, BERU41R 2.70%-d'; XF
IRLHIEE RN 70.02%, WHBRHK 56.22%; FHHIE
B 2 % A e S BHAS L H B RO AR

TR BB SRIEIE A I, LE R L kT
SJTHUET 10d, HARE KRR E R BT
Xt HRAL(P<0.05), {HRf#E FRFAA B A RE K, X R4l
At B E A K FEAWERY LR E E S
(P>0.05). DAk, M SEHE S MAERT 2 )5, vIREDR
R R HE FEH T B A R, BUEA S84
KZEHiH, mES K —E 888G, A BEEHEN
HEFHTARK, SEURHE SRR 850 —E
e ) ) LA R R e TR I 2R PR B R, H
BApk sz A R AL i Tt — 2P AT
32 RELBRESARENEBEETHGH A

EEDENITEA RS S B R 135
R R EAE R B B R e N P
APk N B HTE LB ELFE SOD . CAT . At H
K-S-$EALER(GST) LA I H KIS AL B (GPX)
S22 SO P A0 v A B R R LA O B AL
Ry, W dEREL R a2 5 EY bR
R &, BN GSH uI k4 GST 5 GPX HYJEY a2
WL R BUEALRE . (Hid 200 A Sl
e, HE5EMRS RN, WA R+
HILERFITIRE™. MDA 1R s A AR B i
Y1, RESEEEY R A, DR MMRELs ),
sl SRR AR P, H B B T R U T LIS B,
PRI SZ PR, RIRAE R, BiE G BT S T
BEH ) MDA & & BT E(P<0.05), RIS
FEBE 2 I ATHE ) SOD EgiEPEA GSH & 2t i 3%
T RHRZH(P<0.05), 1B CAT FiFvEEIZ 3.
P, X 0T BE 5 BE S MR A 5 5 SR Y
FEAE KRB MDA, [HlE 5 Rk AT E LB AL
BIRAFHE ) MDA it bk RFEwiiss, 12
XERGHEHEATR, & MDA &faELA,
TS BG4 B2 B304 . © A 1RE #8
Lk AR, BaE, SHESHEA—E
HIPTEATE . K, FEBE S WRAEm 2 E BTt
Re &bz s, RN B R SHTER RS
PHETTRE S HETRE, A R B R R
FEURPE SRR L) T AR — 55T
3.3 RBL AR B ERMEE SR

ACP MY 5N SR, mHR
ik N EEAE R, fFEv b —iE
FEYFRIE AL RIS S R e AT
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ATRIGLE RL DL, WHHRAHE) ACP BEHEEE B E S
T E A4 (P<0.05), 7 HH R B 55 BT 25 )5 2= 11
ACP JFEPE, MM o] GBS B sEma LA & 329 it
HTEACIRIS. GPT " {ZAFTE T 3l A A S i
W, PR, EIRER PR
PR EEEER, HiGtEE T E—ERE L
MR IR B A AREARE Y. AR b, 5
A GPT W35 TRHHRZL(P<0.05), RBHEHREL
WA 5% 5 o %o L B | o AR A — 2 A 3G R A
03X 0] BE S PR Ay FEBE 2 A T 2R TR
TR, MBI, HUATE A R
R, FEWUAEAMTRERE N, NnEeE
T GPT fgiftt. LDH NIRRT AL Tk T
FEAE AR A RIS, A 2 IR B
R HANTERERE, A RHCIERRE
PURRE R TR, A Fs 2Ll LA ki 2. or
LI, JUEPS LDH JHPERENS I ML e & RIS
. TEAIRI Y, iR LDH 1EPES T
ZH(P<0.05), 1EHHIREE LI AT EINFE K 2R,
HICARIHERS, PRNRE T KEFLER, sz
MU N B BRI, XoHZHE A — 2 455,

4 i

JEBE SIS 2 BRIz B 5 TS
BT AN B B S hUAe R T, [H
I 23 1 AE IR E B LB 52 e R S I il ) 37 14
TEFRAH 10d B, WEAsZHIRPE 77T & | R
AR AR ZR O HRZH ) HH L 2 T R (P<0.05).
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Effects of Sepia pharaonis ink release on its growth and survival

ZHAOQO Chenxi, HAN Qingxi*, HAN Ziru, JIANG Xiamin, PENG Ruibing, JIANG Maowang
( School of Marine Sciences, Ningbo University, Ningbo 315832, China )

Abstract: In order to explore the effects of Sepia pharaonis ink release on its behavior, growth, survival and
enzyme activities, a single factor test method was applied to test the differences between ink release Sepia
pharaonis (ink release group) and normal Sepia pharaonis (control group) over a period of 30 days. Following a
large amount of ink release, cuttlefish Sepia pharaonis became pale, and had a low vitality with even severe
deaths. The survival rate, weight gain rate, and specific growth rate of the control group were significantly
higher than those of ink release group after 30 days (P<0.05). The growth rates and weight gain rates of the
control group were significantly higher than those of the ink release group (P<0.05) during the first 10 days.
There was no significant difference between the groups after the breeding period continued (P>0.05). The
antioxidant capacity of the ink release group, including the superoxide dismutase (SOD) enzyme activity, the
content of malondialdehyde (MDA) and glutathione (GSH) of the ink release group were significantly higher
than those of the control group (P<0.05). Catalase (CAT) of the ink release group was significantly lower than
that of the control group (P<0.05). Metabolic enzymes including alanine aminotransferase (GPT) and lactate
dehydrogenase (LDH) of the ink release group were significantly higher than those of the control group (P<0.05).
Acid phosphatase (ACP) activity of the ink release group was significantly lower than that of the control group
(P<0.05). In conclusion, the ink release of Sepia pharaonis shall not only lead to its slow growth and low
survival rate, but also affects the enzyme activities.

Key words: Sepia pharaonic; ink release; growth rate; survival rate; enzyme activities
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