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WE: IR 2R BREARRERABRNFEE, EXLRELAHTHRT 0. 60,
100. 120, 140 fr 160 r/min 3k 3% M 5 ot ik 2 K L4 SR ATE. AR BE LS E X BT
W Em . S REx, W 160 /min - F kg TR, HMAMEMENEFHIT-EHA
B, MZE 120, 140 r/min WA TR K H A 91.7%, £ EE T 0. 60. 100 r/min 4 # 4, #,
TR A R R JE Y 4~8 h, SRR K B WK 0 T B B R BB, 160 r/min F 5 7
2h AT AR BRAFIAH IS, MEMEWH A, AMHALR WA FFIE) o8
BEHERMK, MARSEN A, 40r/mnt BAERE. ARSESHRLAANZREE. K
60 r/min 4L FB 41 4h, MEME W n, FAEAR P 4T H A (ALT). 5 E i 48
(GOT) 7& M FE 1%, #8148 (B (SOD) 7& M3 m, H 120, 140. 160 r/min 4t 3 21 3 F B
MG A R D FE . kBB (ALP) VE M A MR B e T A, 140 fo 160
r/min L EAEHMAEEZFLF. S TF 5 SOD. LA B®AEE. ALPZ AR E ¥
EAHx, SMABEESE. GOTF ALT 5. HUBRERE S EZAREZ M X, F X
KA, MELEDHEBWEEE, REARAMFERG I EERZHIRGATEN
FERERE, sHAREVRGMENT 100 /min Bi5ietE /T 3h, REBERAEE
W Rt AR N ZKTA S RRENHEE BT E ML R ERA I HE.
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HWEARMIREICT, ORI 2B FBOR . B %
R S R

B R 2R KRR, IR R
ISR STYIESS S { AN e S ARy U
i (Acanthopagrus schlegelii) %1 ff . 1 E M (Mic-
ropterus salmoides). £1 Bt 4 . #l (Carassius aura-
tus) FEAMFET R, HATFLIR . WL . BEIG PE
GHARELW, FURR . WEE . BEG VS A B
A b 2 S B A BE B2 A8 0 0 I D0 1) o 4
PR HASTNEE S (ALT). BRI (GOT).
B AR BERR A (ALP), 4 ALY fL i (SOD) i 1
S . AR ZN 2 [CTCET 5 Y a5 45
YU BAT, E NS E e R
HTEL AR NT R AR RAEFS,
P AT o7 EY e Sy, (BT =
12 i o R P IR T RSN 2 IR T S AE TR S R
FERZS MR AHDCHT 5T . PG, ARWFFEIEFHFLIR |
BEJ5 J ALT. GOT. ALP. SOD [k N br It
J& TR G R S AT KA A, A
BT IR 3 S AR BE T S A AR ZS B2
PN TR T & IO TC AT S SR R ZE T I,
A 5 TR 41 9 A3 il 7 A A R T, S & IR TE
b AR T 1 L I A8 B AR R AR R S A

1 MRS TTE

1.1 SCISAARE RN

S i F 2 IR TG S O AR, B WL
Frl i AT FR 5 R  rh R R E R Sk, T K
H (6.5£0.3) cm, KT K (2.80.4) g, HAWIRH
] TG i 3 22 57 (P>0.05). R 1 ifg 07 IR A Ze Bh 4
A BRZS F] HY-4A 3 2 F IR & 2% (R % 18 20
mm, SR 0~300 r/min) PE1TSLEG . SCERTE PG ETF IR
PPk T, IR 1E, BRER 6: 00, 17: 00
PR K SR, RS K, FHEAREA W K
4R, 4k H DO>5.5 mg/L, EhE K 30~31,
pH 7.8~7.9, JCMEEWI A 121 : 12D, LRI LHHT
24 hF IR E, SRS S N Rt e A B
[F) 7K L 11 255 B R A TR KAl (KRR S L), KE /KA
ST RLE AR s & LRI 2. Skt R
O BRAVE N D1 ™ ST S50 50 ) A R R Bl ) S G A
PR, 42 BT VLI K 7= 10F 9 i S 50 sh i 4
P K B Wy R A B 2 51 2 i R B o BE PR T o

1.2 SEI 5k
SR, JERE WL R, &
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BRBE AT [E] P9 AT RE 2 SO WA TR, Rk T
SEPRAS AR R IR . ik 6 N b AL, ik
iR 0. 60, 100, 120, 140. 160 r/min,
FARG I 3 P47, LEFFLE 12 h, 54K
¥k 23 °C, 4 DO>5.5 mg/L, /KL . pH
[ 73, SCmad B, BB R OIE R
FEIKAR NS 2.5 LK, A 4 HUE0H

SRR O B S OF TR, Bk
51k, il I R BRI E S AET, T sX L ]
FEEF M BURE . MRS LT, & s
BEOL, Ak mE AR AR T, MR R R R
Ko BRI ZA STFERIE T RS R, 5%
FE AR FRIET- WIAE LSS 64T 12 h &k, &
M2 T A RS, DR R, Bl
TR e ORI . IFERE S, RAET
—80 °C HRFM . R M at AR W) T AR5 T 1Y
TR G0 e A 2 29 g L R RO T 7 e A 4%
it ) P o

1.3 HIETH

BB GE T M AT R SPSS 17.0 #4317,
H LIS EFR R (meantSE) Fn, RN R
77 22431 (One-Way ANOVA) Xt 2 I il 5 K . %
TR MR AIFLER & & . SR T 2 R
8T, DL P<0.05S VR R 2R W ERE. SMIET %
5 A= B4 b5 (8] 2% F Spearman AH 5& M43 #r, WA
P<0.05 1E R A OCARIE, DL P<0.01 /Fh 22 54
WFEARME, RN, A MINE B9% 00 436 b5 5
FET R[] (A

2 4R

21 TRIESMETBR TS BHAEETH
RIETH

2 CTCE SIS 7= A T — R I RIE N T
AR A B2 2 T LR )R T KRG, i
SRR, AL HRZE (120, 140, 160 r/min),
11 E 5y | o o e 1 A ey B S 1Y
LR T A KA LB TSR RE b (B, 4
LA, Ok BRILAR, SR E R
WERRMIEOL, Z )5V FAKIRRE, 4T 5518 5E
FPRAS, —Beit ]S aET

5 R ICEF 2 IAE T B [A] 32 2 AE 4R 7 4~
8 h, AFREHLAG H FE T B B AL BRI . AR 160
v/min 7E 2 h BB BRSBTS . XF BB AL JCAE TN
60. 100, 120, 140, 160 3t 5 AN AEFRZH, 1 0~3
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B #EHERAT2RITHSHAITHEIE
L IE TR REE AR, 2. Al BEVR T AR 8 (i 3k), 3. MlBEESE T JRAE (F53k), 4. Alfbigise T 20RHE (I, #7%).

Plate Behavior of S. japonica at different oscillation frequencies

1. stationary at the bottom of the tank, 2. the tentacles adsorb to the bottom of the tank (arrow), 3. the tentacles wound around the pipe (arrow), 4. the

tentacles wound around the pipe (ventral aspect, arrow).

B S EAET- 8 A 4 H, 3~6 hBET- 8 AT N
13 H, 6~9hFET- %G1tk 10 X, 9~12hFET-4
BAaith e H(E 1), 2RIEH LA KRz
iy, PRIGIFHN 60 r/min (i H TS B 6 h,
PR AR A 100 r/min [R5 RN BB 3 he

R 160 r/min ZL I S), FEEMRIE R, ST
ToEF ZFET B W =, W% 120 t/min, 140
t/min FFAET R e, M 91.7%, ZEFE T 0. 60
A1 100 r/min ZbBEEH (P<0.05) (4] 2).

22 AREFEHMET 2K T8 SWERFALE
SBTH

HIAR 5 ) 25 TR TT BT 5 UL PR R e i D 2%
i, ANIEALU R A A (151 3), FiE R
ARSI, AL PRWE 5t 2 o AR, Xk R M D %
= (39.4 mg/g prot), 140 r/min 4k ¥ 41 5% Ik (26.0
mg/g prot), H: YK K 160 r/min &b P 2H (29.1 mg/g
prot), 140 r/minkbHELH 5 0. 60 F1 100 r/min [1] 2%
S 5.3 (P<0.05), B3 60 r/min KbIRZLIAN, Bl A6
N, T AR IS BERRAR, 60 r/min b PHZH K
TR 55 4 B 5 (39.4 mg/g prot), LKk %)
HHE K752 ) sponsored by China Society of Fisheries

44, 160 r/min Kb P 2H B J5 5 & F AL (26.8 mg/g
prot), 100, 140 1 160 r/min 20 5 0 r/min 4H [A] 2%
5B 3 (P<0.05),

5 ] 2 TG TC AT 2 AL PRI R A B L e 7%
i, BEESUCRIG LA FLRR & s e, xR
AR & & fe % (0.8 mmol/g prot), 160 r/min 4k 4]

~-0 r/min
« 60 r/min
~ 3} ©100r/min |
o 8 o 120 r/min
J g + 140 r/min
2 2|+ 160r/min
,1_] =
R 3
=< 1 e e o oo wo » o
0

1 2 3 4 5 6 7 8 9

AN[R]IS [7] 5

different time points
El1 AESETEREH S TR E
Fig. 1 Death time of S. japonica at
different frequencies

1.1 h 12 min, 2. 2 h 24 min, 3. 3 h 36 min, 4. 4 h 48 min, 5. 6 h, 6. 7h
12 min, 7. 8 h 24 min, 8. 9 h 36 min, 9. 10 h 48 min.
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100 ; ; L5 ¢ OHALAR  digestive gland d
‘} + = m /LA muscle de
80 ab = b c bed abe b
) abgj
° % - 10 | a ab a
;E % 60 r g 'g a
RS w05
e
20 + a =
oL I'I'I - L 0
0 60 100 120 140 160 0 60 100 120 140 160
AR /(r/min) AR /(r/min)
frequency frequency

2 AEMRHMEFEFUHTERITHESMAE TR
AR FER IR Z 5 B (P<0.05).
Fig.2 Death rates of S. japonica at
different oscillation frequencies

Different letters indicate significant differences (P<0.05).

50 ¢ OyHLR  digestive gland
2 ol & mJlA  muscle
& 2 ; F abc
él) be ab cd ab
285 30 b
£3
1 & 20 ¢
41
% 10 |
o U
0 60 100 120 140 160
A%/ (r/min)
frequency

3 FERHMEFHTERTHESHNBERSE
[ — 2H AN [ B % 22 2 b AN [R] 5 B R AS [ 41R 35 40 3 4 i) 22
S B# (P<0.05), K4 FH.

Fig.3 Glycogen content of S. japonica at
different frequencies

Different letters above error bars indicate significant differences between
different frequencies groups in same tissue (P<0.05), the same as Fig.4.
B & (1.3 mmol/g prot), 100, 120, 140 1 160
t/min 41 5 0 r/min 21 [8] 22 5 1B 3 (P<0.05). & 60
r/min ZLFRLH AL, BEE RGN, HACIRFLIR &
EIE, 0 100 r/min L FLER & B HAK, 4 0.9
mmol/g prot, 160 r/min Ab 3 218 i 5 2 e = (1.1
mmol/g prot), 60, 160 r/min ALHZ 5 0 r/min 41 [H]
£ 57 B3 (P<0.05) (K 4),

23 ARIRHNMET 2R L SHIELIREEE
MR T IE
5% 60 r/min &b PR ZH A, B & AR B9 89 0,

https://www.china-fishery.cn

4 TREHMEFUHTERTHEHMMAKSE
Fig. 4 Lactic acid content of S. japonica at

different frequencies

ALT JGPERAR, 120, 140 F1 160 r/min ZbFRZH 5 0
60 F1 100 r/min &b ¥ 21 [7] 22 5 1 & (P<0.05), 60
r/min &b P40 ALT 7% M & & (3.0 U/g prot), 160
r/min Zb B 41 ALT 36 1 &K (1.5 U/g prot) (& 5).
% 60 r/min AL FRAL 5L, BEE WRAIE N, GOT &
PEFEAR, 120, 140 F1 160 r/min 204 GOT i
5 0. 60 1 100 r/min 4bBEA ] 25 57 3% (P<0.05).
TEA R 60 r/min T ficf (4.3 U/g prot), HK kX R
2l (3.9 U/g prot), 160 r/min fzfik (1.2 U/g prot) (& 5)

ALP i P Bt & 5 T3 A0, 0 r/min 2H
A% (5.6 1U/g prot), 140 r/min ZH %1 (7.9 IU/g prot),
140 1 160 r/min &b P 20 5 HAth 21 7] 22 5 & 3 (P<

R 4:/(U/g prot)
enzymatic activity

0 60 100 120 140 160
A /(r/min)
frequency
Bl 5 AEIERHMEFGTERITHESHN
ALT %1 GOT &%
[ — AN () B35 % 22 2 b AN (] 7 BE R R S [ 33 4 i 22 e
% (P<0.05), E 7.
Fig. 5 Enzymatic activity of S. japonica at
different frequencies
Different letters above error bars indicate significant differences between

different frequencies group in same enzyme activity (P<0.05).
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0.05). B4 60 r/min Kb BELL 4N, SOD i 14 Fifi %5
R BN TH s, AEAER 60 r/min T AR AK (48.9
U/mg prot), 7E 140 Fl 160 r/min #i % 5% &5 (66.5.
66.4 U/mg prot), H 120, 140 F1 160 r/min 2 2H
5 HAZH W] 22 5 W3 (P<0.05) (141 6).

24 RTRSEIEFREXMESH

AFFRGHFET, JET-% 5 SOD., NAFLER
. ALP Z[H] S0 5 35 IEAH G (P<0.01), 5L
OB R . TH A BRI & i . GOT il ALT 2
[ SR A 2 B O (P<0.01) (6 1),

AN R 5 B 2R T AU T 236 5 A BRAE A AH DG M A
SRAVET 5 A EFFE MR GOT WM . WLA KA
it ALT GPE. WUAZLER & &A1 SOD itk (% 2).

70 b b
60 2
o2 A ¢
2 50—
o0 3 40 |
E/fé 30 —e— ALP
?—'j g —— SOD
TR 20 ¢
8
10 a a a b b
o o — S
0 60 100 120 140 160
P/ (r/min)
frequency

E 6 ARRHNEZFGTERLH M
ALP 71 SOD BEg;E M

Fig. 6 Enzymatic activity of S. japonica at
different frequencies

R1 RURSEIEFEXMESN
Tab.1 Correlation analysis of mortality and

physiological indicators

F2 MINE EENMETESEEBRNXERE
Tab.2 MINE algorithm analying the relationship between

mortality and physiological indicators

Xl Y4l PR (MIC)
X axis Y axis strength (MIC)
LT3/ % GOTig T 0.82759
death rate GOT activity
WU H R 0.77514
muscle glycogen content
ALTVE 0.75558
ALT activity
WMAALRR S = 0.74486
muscle lactate content
SOD#E 0.61124
SOD activity
ALPJEE 0.41884
ALP activity
T A ROH B 0.38005
digestive gland glycogen content
THACR AR & 0.37471

digestive gland lactate content

EEBLEE =P 5R0TIHR ] AR R AL

physiological indicators Pearson correlation analysis
TR R —0.483"
digestive gland glycogen content
HILIRAR S = 0.222
digestive gland lactate content
WLPIHE R & 5 muscle glycogen content -0.735™
WIAFLER & muscle lactate content 0.644™
HBHEEE  ALT —0.643"
BHEEEN  GOT —0.709”
Btk BERNE  ALP 0.513"
HAE LR SOD 0.671"

e ORI E AR
Notes: ** indicates extremely significant correlation.
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31 IR 8K K BHITA R TEY
2

iz i A R SE SR S R K AR S Y AE TR
BARE R, el o B A ot e 1 1) 19 e R
(Octopus bocki). RV %W (Sepia pharaonis) 55 >
Uk, Wissg | LR AT A0 Al B R
2 [T A 5 BRI 1 o) ) T KR e A ) 77 0k
XK, 24 w3 S BOMARE R BFE, AL
PR TC V1A 7 ) T RS AN, 2 TR T TR L fih
Ji S8 T K A8 b EONG T B A RE LU B HAR K
TS B = TR IO 5 WG R 1) ) G 25 5 A R
55 1 D0 15 1 5 1 M A 5 1 DL R A — 2, R
DR R S 2 R TCET S I SE T3, B R
T 100 r/min RFET-HREE ETF, 7E 120 F1 140 r/min
WA T AT R de i, UL 160 r/min AR T #9456
TR, ofrm TaEGw AL TR, R T 5
FREE o 3K 55 Z2 PR X TRAE FH R WA P it A4 52
DRSS BB /BT AT S AR, TERR M TR S AN
WARIEIRIS, AG P BB BE, BBy aE
LMERFAE, IR b TG 5 52 0 R B S
WIRGEE YNGR, Wik, 2RI 5
12 i 3o R RS R A AR S R, R R
i B, e T S U ALY R PR TR R A
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2T E B A SET I (] £ EAE 4~8 h, il
SRR AR BLBE T A s () B e, S A 40 £ 7
BT 105 t/min R % 24 h BIIET R K 0, 1E4
K 140 r/min B FET- %8 50%, 175, 210 r/min
BEAET 3 100%", 5 R BRI faAE L, R
12 h WM F, BAE 120, 140 r/min B AL TS5
B2k 3] 91.7%, MIXFFds, Ha R A sE
ToREE . SIALE 100 t/min, 155 12 h FFET: R
9 33.3%, MR FTFE 120, 140 r/min B, FET
R E FTHE 91.6%. KL A8 fi i FE 9% 3% 4
FREALTF 100 r/min, MRAFEH LR, FEIRG R
KT 100 t/min 1500 T iz Hi i RIS ERGS 2 he

32 RHGMEMNESRTHESWER. JLEBIE
DAL

WD AR T LA R, A AR R
TR AR = A A A, T L D T o A 1
) FRE=Y), BEEIRGWCRN R, 2 KRIE S
WAL PR 20 2O i 2 i RE S, B 2 Y (AL RE R VR T b
B, B T IR . ARG IR R 140
r/min IR & A, 140 F1 160 r/min I FLER &
W R, XH RBP4t KE
(Larimichthys crocea) %5115 i 7 3% 1 #2 o0 s A1
FLIR 1 AR L R — 32 KBRS AE 3 h, i
2130 r/min WSRO T, DLRORE B 5 i 254K
T 0 F1 60 r/min KbHRAH , WiFLER & &t & T 0.
60 F1 100 r/min Kb, FRFREELN f0 K fh pl S
B PR ARG RN, LA LR v B OB T i
SR APEAS . ASHFFE T 140 r/min 2354 B 5
Fraff, SIZAT R HA — 8,

9 R B4 JEF I 5 UL PR 20 22 o DR LR A Ak
PR 3, {HFE 60 t/min P T BEESE I . FL
TR 0 TR R, U S IR 4R T,
Ja 8 T WEEE SR s ML AERE , 51 & T ZLIR 13
L, 205 LD b A L e o Y e T, 7
JEE IR T B TR, T AERE LR OB A
I, 60 r/min 500 R H B0 T8 S B A4 AL
M & 0 % Th e, 6B 5 T I A 2 W (ALT.
GOT) Wi ME/IME I FH A — e . %R
F 60 r/min, HUAFTEE BT ARG, FERE AL
TR RE JT A, DR B A A AR R A . X5
YA (Ctenopharyngodon idella) W T B AR S E
—EZES, JRIVE UG A 2R i Y A O
WFFE KB, B o 5 AR 2 S SO Ik PN 4 2 0

https://www.china-fishery.cn

i ETE, LR MR, TR LR 5 8 I
AHUABERES,

3.3 RHSEX BRI SWEE AR

ALT 5 GOT FE %401 72 4 il i o i 4 il
KAFRAEBINGERT ALT #1 GOT ik E T, HIF
T PR JE 5 1 40 2 0 R B A — B, M A
JEREE , PUAHFARIEPET I, BTGP 2 R
AWEFET, = RICE SR N ALT M1 GOT i 74
TE 60 r/min $i& 37 W00 TN, B WRIGEK, B
TEPELE 120 r/min A0 BRZH P02 AR, 26 ] 15 I,
Fran s B i b, Ja kAESET . ARG R S
TRA Y an T 2 R ToEH S GOT 1 M A (b B —
T, PR X ) 5 T T B A S AR Y
BEPEAE T o AN )3 238 1 W 7 4R 3% 32 i s 31 359 %
TR, BRI AT T HROK, (HATREAE 2
W A BB S U A 53473

AR YA BA R T ns, A WAE A AE
B AL o A mEAE A, ALP R H P —E %
(K, SEOIPENES S MIAZ A, oK
it T T A 0 A AT 58 G B 480 2 18 B AR AR 5 v ok
F 100 r/min {9 3% 37 W0 % ALP 36 P4 I8 3 59
FEU AR 5 W T = BTG ET S W) SR 8 L
XS B A5 E R AR U0 B G TG AT S I
AN ML B D (Chlamys farreri) e T ALP 1
AR/, EmREWAHRA . AEAWE
T2 R TG S AN FL B DL 35 BT S
B, FeEdUARB G, AR P R RG IR T
ALP B PEAR BT R, R R IRGFCR I A
1B ™ EE I LA 45 . SOD AI LABK 1k HLA AZ
FH R EWINE, ZRREYSMbEr, SOD i
PEAEAE TR, A2 2 B R i aa i, SOD i
FEAK, SERSMLIARSZ 25051, ABF5E T 140 FT 160
r/min B3R5 5 T SOD 15 W e,
W2 B RE B e, LATH 5 SOD i Mk i /b s
RS AL A B R R A

3.4 FTRSEIRIEFREIREXMY

Spearman AH SCPE 73T I TR T4 5 i 21
FEAR AR Z [ AH GRS AprgEd, KRR G
W AT %5 SOD {1k . NIAFLER & & . ALP
TGPk 2 [B] S A S 3 TE A DG, Bl IR IR 1S
PLEgSebn Tt . SETS R, 5 5 T A R
R AASAFYBIE T BB DL AR >,
ANTAIR G AT FE T35 JL P T A ot It 5 o

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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GOT Itk . ALT if L2 [A] A% B & A OC . Bl
TR, FETOREAL, HRDEREY . SRR
o, KRG Es ik i B RE i THAE LA —
U

i 4F 2% , maximal information-based nonpara-
metric exploration (MINE) 5. %5 4 4E 2 5048 1= 19 #H
KM BTt TR g . 5 HA L TR s
[ BLRUANR], MINE 5535 o] DU i 224 DR 36
BN R A2 KR, ZTTE N R KIS TR
THEFR— REE TP A SR RN, DT 4R 21 ¢
Za s A XY MINE B &) 2 H T
WREY SRS Z B LR, SRR
K ZRIRAE T — P Ak 1 B R 42 9 A e 2000,
AHWFSEFIH MINE 535, A4 1A [A) 932 9358 1 BE
T3 5 A4 PR AR AH SCHE B R T 5 A BRI A
WK GOT i 1 . JLP M B & & . ALT i £ |
WA 2R % 5 F0 SOD ¥, 5 Spearman #H 5C 1%
ATEE R —E, H5RiccieiR ey . W aH
MR A . 2 A Mz i s 258 T WA DG 52 45 2R A
—5,

ZE LR, W R R e Bl R 2 e
LR, SR T —R5T A A B R
o7 K 35 I R 35 7 AE R, LA R SRR SR iR
JUE A3 455 P BB SR 55 AR i i e R rh S R T AR R L
JRA R BGE R vk e KRR IR G Y R
PEHIRIALT 100 r/min Haz#itE2>F 3 he,

(& 7 WA A U SE B s A2 B Al 32 )
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Oscillator frequency effects on death rate and physiological
status of Sepiella japonica

ZHOU Shanshan '?,  ZHOU Yongdong ', LI Zhe?, OUYANG Hong', ZHEN Xiaoman ',
LIANG Jun ’, CHEN Junlin®, CHEN Jiayi', XU Kaida "*

(1. Zhejiang Marine Fisheries Research Institute, Zhoushan 316000, China;
2. Key Laboratory of Sustainable Utilization of Technology Research for Fishery Resources of
Zhejiang Province, Zhoushan 316000, China;
3. Zhejiang Province Puto Ocean and Fishery Bureau, Zhoushan 316100, China)

Abstract: Enhancement and releasing are significant for the restoration of Sepiella japonica. To increase the sur-
vival rate of S. japonica dring transportation of proliferation and releasing, the effects of different oscillation fre-
quencies (0, 60, 100, 120, 140 and 160 r/min) on death rate, the contents of lactate and glycogen, as well as
enzyme activity of adult S. japonica were studied. The results showed that the death rate increased with the fre-
quency increases in other groups, except for a slight decrease at the frequency of 160 r/min. The highest death rate
was 97.1% at the frequencies of 120 and 160 r/min, and it was obviously higher than that at the frequencies of 0,
60 and 100 r/min (P<0.05). The death time mainly range from 4-8 h after oscillation and the lower the frequency,
the later death time appeared. Except for some statistics fluctuations in a few groups, it basically followed the trend
that glycogen content in the two tissues decreased with the increase of frequency, while the lactate content
increased. Compared to the treatment group, the experimental group at the frequency of 140 r/min had a signific-
ant difference in lactate and glycogen contents(P<0.05). Except for the experimental group at the frequency of 60
r/min, the activity of alanine transaminase (ALT) and glutamic-oxalacetic transaminase (GOT) in pancreas tissues
decreased, and the activity of superoxide dismutase (SOD) increased with the increase of frequency. Compared to
other experimental groups, these three enzymes at the groups of 120, 140 and 160 r/min respectively, had a signi-
ficant difference (P<0.05). The activity of alkaline phosphatase (ALP) increased with the increase of frequency,
the groups of 140 r/min and 160 r/min had a significant difference compared with other groups (P<0.05). The
death rate of squid was positively correlated with SOD, lactate content and ALP, and negatively correlated with
muscle glycogen content, GOT, ALT and digestive gland glycogen content (P<0.01). In conclusion, during the
transport of S. japonica, energy exhaustion and hepatopancreas damage could be the major reasons of high death
rate. In order to solve this problem, the oscillation frequency during transportation should be below 100 r/min and

the transportation time under 3 hours and should avoid strong waggle.
Key words: Sepiella japonica; oscillation frequency; ink-jet; death rate; glycogen; lactate
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