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Abstract

The sherbet ice has a larger heat-uptake surface area and induces thereby chilling faster than conven-
tional ice methods. This study examined the effect of the storage by sherbet sea ice immediately after
the capture on the quality of the young sand lance, Ammodytes personatus, compared to those stored in
the seawater ice (SWI). The temperature of the sherbet ice in this examination was - 1.0C (SSIm1.0)
or - 1.8C (SSIm1.8). After cooling for 12 hours on board by using the sherbet sea ices or the seawater
ice, they were stored at about 4C in a refrigerator for 6 days. On days 0 (equivalent to 12 hours after the
capture), 2, 4 and 6, each 15 fish was used for fish freshness tests. In the SSIm1.0 and the SSIm1.8 stor-
age groups, higher ratio of V-value to S-value (V/S value) of the dorsal region on day 6, and lower ratio
of b*-value to a*-value (b*/a* value) of the gills on days 0 and 2 were shown comparing to those in SWI.
That is, the cloudiness of the dorsal skin was suppressed significantly and the gills showed a clear and
bright red in early stage of the storage at least. Lowered level of volatile basic nitrogen (VBN) in the
dorsal ordinary muscle from the young sand lance was found in both SSIm1.0 and SSIm1.8 storage
groups on days 0 and 2. Furthermore, the beginning or rigor off of rigor mortis of the fish was retarded
significantly in SSIm1.0 and SSIm1.8 groups, comparing with that of the SWI. These results indicate that
using the sherbet sea ice for the storage immediately after fish capture was effective for maintaining
high quality and high freshness of the young sand lance.

Key words : Sherbet sea ice, young sand lance, qualification,color, volatile basic nitrogen

Tx =Ry b7 AR
fE AT 12 ER B A
SO %
. BRAE
AR ERkZBLET  KEERCTOGH
A OREERFE 72

1—9 2022%3 A

25 =74 2E0
SAsm - F T AR LA S Rz
MUK D D HI-E S N, T b OfERTS
LR AN FOREIEPRFFRRF I BT 2 W JEA S 2
Bz HICT2EbrC&

B9 B HAROH M <L dEkok (HEKIC
WK ZRELZDD) 1255 ICRIET., ESTIZ

WotldEAOK 2 i 5 &, W O HEKK % i
L7238 1 e, kol 7o ke wihiit 2

B S AR
PSS KA £ > 5 — R I
EE IR LA £ B IR 397 AT



Ty —=Ny FBKKICEZERHERDSP LALZP A DT IOEEICRIFTZE

LA X D IRIGIT IO SEH O RN DER, - PIH S h

Zr AEmHISRRTH B L IREDL S (M
RN ORESHIZB T 2R ) ELICL L,
REWNICKRRZMFE T L2 P TEL Z L,
¥ x — T RO Z L H S RO EIRE
ZROTIENTELEONENDH S EENR T
%o L2 L. SRIDKIGHEF DKIZHARS LTS
FTOWIREBICH 2720, ZOMHICKEL I T
I BBED KRS TV D 1) EHEOIKICHARTH
LSV, RIREZ BT 256121,
HEMAHDK D AN Z LBMEZIT ) LESDH
%o 2) PRk & AN 7z ik A 2 O AR AT K
XL HELN ST, 3)EREICIES NS (R
B3 5) BETICEINDL ERPHER O LI 12
B THEE DK 2 L 2564 S B hElk
ﬁ;‘@é(ls)o

A OYA, MEICELEB X OZ0ko

B X, Eh2h, SEHRE O B,
BLU, 5~ TH DL, ZORBENIZ
o T D R B0 B A O B I
ATP O %tk — o AL EAL & 5h <
boTEBY, MEICKFLZKIRE L THM
W, g, S o B R E TR B
ho Thbb, WO A AR HE 2 MK
VRS o /NELEE i 2 F TR L 7Bk & v
Ty FEBICANEHOBR LAAAEIT) &
TENE, MEOHEICKESEHBRTE 2, T4
bhH, PRI ICRAEAOKIZ L 2HR Liis %
EHALIT)HT, WIS I, Ak E
W7 H - SR ILE A L A S B U A e &
N2 FTORBMICHEENZEDTH- TH,
Z DRICHAF O HAT &2 v 5 2 & TRAHED
R - D E R T E 2o THNIE, MM
HRKDERIVEDSI S 2% B DA 5T, ikl
22 FRP T A ORI A2 LR O
WhPEL D ELEZ D, T, EiREORELD
FlEEZFmERNREOBRE I TE 2,

& AT IREEW OB & R o M IR % Rl i
L. fREEERIC Y v F72ELEE720, HEOMK
TaMBELZ)THHEKNE LRSI ENS, DK

72 i B AR R LB LT £ R o SRS TR
(-1~-2T) UTZbHWwI)IZREZHED
VDD Do Wko~< 7 Y oS ©

FRE L7 RAFIRE X WK - 2 7 A4 A MBI
DOMFEIF-09~-1.2TCTTH Y. Gtifrrs (3.8
~5.6 T) I35 9 XY #EAOKBHIKE (1.0~
-15T) tk[:'\’c b, BEEE RN T W,
72720, RECOMMDKEEIC X B AL IR T
AFL7:%0MEFRIIT- 725 0T, FRAfEE
DER LA BRI ETE oWk ALz
THo7,

T TARMETIR., -06~-18T DY v —
Ny MlEAOKE W CTERIE®R O A 7+ T (bR
T) Ammodytes personatus % fiiy L. TEHH - PREG L
2 LTRBED. A2 ICEEOEe L
A (BEFEKA D K © —1.0~—-15T) W%
fTotbDaxBE LT, TOBROEEENTO
PRAEICHE D BEE b 2 LI L 720 B B, RE O
it & LCid, WzH - il - vl wvoizf
ZRHT AN, EEE L2 ENTELHEHLC
AHHLZ.

2. MEBLUVFHE

21 #HEHA

2018 4F 4 A, 7l EICEMIT & H v T
FoeAhFT UMKF) BFMEHHECHigL
72b D& LT OSFEERFFRBRICH V72, FEBRICAE

L7247+ TOEIZ0.46 = 0.06 g THh - 720
22 REERHG
B s -, #igERCHEICT-10T

(SSIm1.0) & —1.8C (SSIml1.8) » 2 FfFH D iE
B L2 vy — Xy AKX (EHE0.1~02
mm ; B EFE A ¥ A F LA BEORERC TR
) B D VIIBERHEAOKA D WHEK Ok o E %
5~20 mm : ®HEEE, SWI: -1.0~-15T) #
WTHR LA (BRISIHE) 217o720 T%bb,
RO BFE I L2k 2NN OLMT T
RLAREIT 2k, —EBE WA F v — VHIN
L. TR CPai5 R $ CRkORE &1
TfﬁTLtoﬁﬁ‘m%LﬁAbiU%wﬁm
PRI L 723 v — Xy Mgk & Z oz
W@Ltﬁwgwm(ﬁﬁw)iRJUIEET
?)of:o
HRTE B2 12 A BER 100 F2 o £ % foF 1 S 3B
.,itﬂ& LCHTED, HHa = v e8Icg L,



AH - &R
PREF L & B ITHIEAF T — VI 72 IR RE
TVIFRT 9 FRUE (SR 12 BER % 0l L 72 BE )
IR ITHA L72o %, DFER AR IS
BIFEAhF TR ORGIEIX4~6 CTH o
72o

WFFEEE WA 1 % SRR I BARIRE, b B IR
WHERO HEt e LTl B ISR oWl st L
7zo F72 ZOWRETMEITMS 0o
F. BHEICTHIR 2 © S VERIC AN 2, R N
(35~6.0 C) T 6 DML o>, ikl
Bllt2 6 2 Hig, 4 Hg. 6 HRICKTE 15 oM
AE RGBS P L ORI 2 JlE L
2o BB, MAIIEBSRENRE L, Wk
2DV T EDOZALE BRIYISHAT L 720 FEFMIR
Jizes (VBN) OfilE@Iid &85 B2, Mgk
BiCE&H10RE, 2heh, ffge Lz,

2.3 BEREOAE

A HF TOREREE LT, M. Rz
T, FRtofRiEE v/,

1) @i (RFEUE L OHEOBREY) Mk
SRB L UG (WEEZYBRLZRED L 0)
. WML LR Rk BLTFL R G BET
%) DAT—=Ar—NnebdIZFVINIRATT
o Lz T ok, PRBAEROT RO GO
3HIZOWT, RGBHURY 7 I (RGB Get) %
WT, RGBEZEHII L. fAZ&KIZowTid HSV i
(H: ., S BE, Vi BE), icowaid L
il (WD), a* i Gl /<€ > ¥ LigO M ONE),
b* i (Ftal FoMoMiE) 22zhEhRkns L
LB, BIREOLEHIM L 720 WE/ HE
(V/S) Ml Ew e BEHEO R WIKATH %
L&, b/t AV EL TALRRETH S S
LEIRT,

2) TR BEIREL  SUIEHETATHE L, Z 0k
Ko L & Ik LT 2720, ZOMEO R
BRI & 2 5, WEIERE, RS 7
DY K Cutting 2 2L ICRKD 720 Thbb, KFE
BREDOWIAED 1/2 53 5 & ) okl z T
WCLTHEE, BOKRER?SENT I 722D
R E coshE s @ENE) 2lwEL., WE
B = (12hE-BETE) + 1/2/46Ex 100
L LTRD 2,

BEE-ZHE N

3) ¥ %E M M JE 22 % (volatile basic nitro-
gen,VBN) : VBN 37 ¥ E=7, PUAFLT 3
YERRT, NS OWE AR ORERKTIZ
P TR R BEROERIC L VT %720, )
MEhofEEsE L THws R TWwh, £2C, i
PRAIC, PRERIRTE R & 0 W)Y WL 22 AR R
(0.2~0.3 g BEE) ([CZARAKREZIMZ TIERT 401
JERE L. b RIS 5% BEEE A N A CHmE L L
ot BEAKTEZR LT, Conway Dk
Friz 1812 1 ) VBN &t & JllE L 720

2.4 &t

FEEERRE L, BB, AR R ATV
Tukey ® HSD ¥i%E & % v id Mann-Whitney @
UMBEIZ & ) #HFHLE 21T v, p<0.05 265D
FRALE LCFRRL 720

3. R

6 H I o PR 3ER#E TIRFIC B 2 £IEO ok
RBIZLTOMY TH o7z 0 ptIEEE (SWIE) o
i, BB 2 D2 MR (T RAE) 2
R D, R 4 HBEB LU 6 HEICIZEH
BRELYOMASPESICHMIEL OGNS L) Ik
HErBIT, AONBUIEE - < TAHPETL.
HROBEEFRD LN EEBE LY NL T L,
JLM 2 S E T B EAHY D L ) 12k -
720 SSImL.O B &, 4 HECAOAMBIMICR & 2%
LiRED 5N, R (Rl o R I
FERTRIBEES > TOLIRE) 3bTFH»T. HiN
WCEANYBHY, BEELo2DLTHD, MY
Ao 7ze SSIm1.8 Fid. SSIm1.0 BRIt~ 2 &
HTABIIROELONE b0, ZORKIIER
BEICHNB E DR EI o720 720 FRICIEN
V2B, BED LoD ELTEY, Lk
Hfhk B L CTwiz, fRiF 6 HEo SSIml.8 BER
SSIm1.0 # o ko IRFE X, HE 4 HiE o SWI
FEOIREIHEM L Tz,

31 &H
311 FAEIEHOEA

B RBRIC B B4 A F TR ERO B F
B (V/S) flinZ8{b % Fig. 1 12573, 0 Hk Gilise
BR 12 BERIRICHIY) B X UT2 HEE T, il



T a =Ny MBKKICEBFRBERDSP LIAKSF A HFTOHEICRIETHE

=10
] -&=-SWI ;
T‘: 8 1 | —m-sSim1.8 ‘ e
rd
o —&—SSIm1.0 i L’
o P
el Pid
[T Pl
o
Q
3
©
>
<l
>
0 L} T T
0

2 4
Storage period (day)

Changes in Value (Brightness)/ Saturation (Chroma)
value (V/S value) of the dorsal skin from the young
sand lance, Ammodytes personatus, stored for 12
hours in the seawater ice (SWI), the sherbet sea ice at
temperature of -1.0°C (SSIm1.0) or -1.8°C (SSIm1.8)
immediately after the capture.

Day 0 means the point at the 12 hours after the capture.
Data are given as mean * S.D., n=5.

* ; Significant difference to the control (SWI) group
at the same period (p < 0.05).
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Fig. 2 Changes in b*/a* value of the gills from the young sand
lance, Ammodytes personatus, stored for 12 hours in
the seawater ice (SWI), the sherbet sea ice at temper-
ature of -1.0°C (SSIm1.0) or -1.8°C (SSIm1.8) immedi-
ately after the capture.

Day 0 means the point at the 12 hours after the capture.
Data are given as mean = S.D., n=5.

% ; Significant difference to the control (SWI) group
(p <0.05) at the same period.
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Changes in the rigor index of the young sand lance,
Ammodytes personatus, stored for 12 hours in the sea-
water ice (SWI), the sherbet sea ice at temperature of
-1.0C (SSIm1.0) or -1.8°C (SSIm1.8) immediately
after the capture.

Day 0 means the point at the 12 hours after the cap-
ture.

Data are given as mean = S.D., n=10.

% ; Significant difference to the control (SWI) group
(p < 0.05) at the same period.
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Fig. 4 Changes in volatile basic nitrogen (VBN) level of the

dorsal ordinary muscle from the young sand lance,
Ammodytes personatus, stored for 12 hours in the sea-
water ice (SWI), the sherbet sea ice at temperature of
-1.0C (SSIm1.0) or -1.8°C (SSIm1.8) immediately
after the capture.

Day 0 means the point at the 12 hours after the capture.
Data are given as mean = S.D., n=5.

% ; Significant difference to the control (SWI) group
(p < 0.05) at the same period.
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