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Studies on the quality control of the Japanese scallop adductor muscle™!

Minoru KIMURA*?

In recent years, the price of the Japanese scallop Mizuhopecten yessoensis is declining with increasing production.
On the other hand, although the requirement of the consumers is severe to the freshness and the quality, there is
little research on the relation between the quality of products and the components in the scallop adductor muscle,
compared with fish. The rigor of the adductor muscle comes into question, as the surface of the adductor muscle
becomes blackish and tough. Therefore, the purposes of this study are to grasp the property for high quality of
scallop adductor muscle products, to develop the distribution system for the high quality, to improve the added value,
and to expand the consumption.

In the chapter I, seasonal variation of growth and components were examined in the scallop adductor muscle. The
weight of adductor muscle was highest in August. Glycogen content increased from spring to summer (highest in
August, 3.6%), and protein content increased from spring to autumn (highest in October, 19.8%). The content of
glycogen and protein per piece of adductor muscle was highest in August. The relation between glycogen and protein
contents on the dry matter basis showed a converse correlation. The content of ash varied between 1.5% and 1.6%
and decreased from spring to autumn. The level of potassium was highest and ranged from 420 to 480mg/100 g . The
total amounts of ATP and its related compounds increased from spring to summer (highest in July, 9.3umol/g).
Scallop adductor muscle has two peaks in April and October (highest, 410mg/100g ) in arginine level, and also two
peaks in March and November (highest, 102mg/100 g ) in octopine level, respectively. The total amounts of free amino
acids ranged between 2000 and 2600mg/100 g and increased from spring to summer. Taurine and glycine were main
free amino acids and over 60% of the total amounts of free amino acids. As for taste active free amino acids, glycine,
alanine and glutamic acid were contained in large amounts. The level of glutamic acid was highest in the spawning
season (132mg/100g in May). Glycine and alanine levels were highest in August (857mg/100g and 264mg/100 g,
respectively) .

In the chapter II, the influences of storage temperatures, washing methods and fishing seasons on the rigor of
scallop adductor muscle were examined from the rheological and biochemical viewpoints. During storage at —3, 0
and 5 C the rigor of adductor muscle progressed fastest at — 3 C, followed by 0 C. The ratio of adductor muscle in
rigor reached 100% after 4 days at — 3 C and after 6 days at 0 and 5 C, respectively. Therefore, the storage at — 3 C
was unsuitable for quality control. In the adductor muscle in rigor, breaking strength and pH value were low, and K
value was high, compared with normal adductor muscle. It was observed that the rigor occurred when K value
exceeded 20% and pH value decreased below 6.5. In the adductor muscle of scallop washed in distilled water
breaking strength, ATP concentration and pH value decreased, and K value increased remarkably during storage at
0 C, while not remarkably in the adductor muscle washed in artificial seawater or without washing. The ratio of
scallop adductor muscle in rigor was 100% after 2 days by washing in distilled water and after 5 days by washing in

artificial seawater or without washing. The washing treatment of scallop adductor muscle with fresh water was
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unsuitable even for a short time, and that with seawater was desirable. Decrease in ATP concentration and pH value,
development of rigor and accumulation of octopine progressed much faster during storage at 0 C in the adductor
muscle of scallop caught in September than that in April. Fishing seasons influenced the quality of scallop.

In the chapter III, quality control with gas packagings and antibacterial sheet was examined in the scallop adductor
muscle. Packaging with N, gas accelerated rigor and initial decomposition. In the adductor muscle packed with
mixture of O, and CO,, initial decomposition was delayed but rigor was developed, as CO. concentration increased.
On the other hand, in the adductor muscle packed with O, gas it was observed that the decrease in ATP and pH
value, development of rigor, accumulation of octopine and increase in total viable counts were delayed for about two
days, compared with that packed with air. During storage at 5 C the rigor occurred after 4 days without wrapping,
after 5 days by paper towel and after 6 days by antibacterial sheet, respectively. In the adductor muscle wrapped in
antibacterial sheet, it was observed that the decrease in ATP and pH value, and the increase in total viable counts
were delayed, compared with control.

From these results, the following procedures should be done in order to distribute the scallop adductor muscle of

high quality.

1. In order to wash scallop adductor muscle after harvest, sterilized seawater or artificial seawater should be used.

The washing treatment with fresh water is not suitable as the rigor was accelerated.

2. Storage temperature at 5 C should be carried out. The rigor is developed at the temperature lower than 5 C.

3. As the rigor occurs quickly during storage in the adductor muscle of scallop caught in summer, it is undesirable

to cool scallop excessively.

4 . Tt is possible to retain the high quality by packaging with O, gas or by covering with antibacterial sheet.
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Fig.1 Seasonal changes of scallop adductor muscle
weight and yield of adductor muscle. Each value
represents the mean+S.D. of twenty samples.
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Fig.2 Seasonal changes in content of moisture and
glycogen of adductor muscle. FEach value
represents the mean=+S.D. of four samples.
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Fig.3 Seasonal changes in content of protein and ash
of adductor muscle. Each value represents the
mean=+S.D. of four samples.
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Fig.4 Seasonal changes in absolute quantity of protein
and glycogen per piece of adductor muscle. Each
value represents the mean=+S.D. of four samples.
B : protein, @ : glycogen.
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Fig.6 Seasonal changes in amount of ATP and its
related compounds of adductor muscle. Each

value represents the mean=S.D. of four samples.
W : ATP, []:ADP.
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Fig.7 Seasonal changes in amount of L-arginine and
octopine of adductor muscle. Each value
represents the mean=S.D. of four samples.
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Fig.8 Seasonal changes in amount of free amino acid
of adductor muscle. Each value represents the
mean=+S.D. of four samples.
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Fig.9 Seasonal changes in amount of taurine, glycine,
alanine, glutamic acid and proline of adductor
muscle. Each value represents the mean+S.D. of
four samples.

@ : taurine, O : glycine, < : alanine,
A . glutamic acid, A : proline.

100g ki RKERo7z0 7% I UFEIZ5 A12132mg/100
g LHRRNICE <, 6 ADRIZABMIIEA L, 104 T35
mg/100g ER/NE R o7z, 70 Vid4 HFEFTIEHBHEE
N o725 QUS4 12 mL, 7 HT70mg/100 g
ERRERY, I0ADBEICEA Lz, #EHET I/ BED
ZAL L FRRICEL S EIZMF ClmMT 285 LT, 7
VoY, L=T7IV¥F=r, 75=r, 70 YO
7z,

EERDDEE  Fig. 101K & Na,Mg & Ca® FHi 2L
R L7z KiZ4 RGO T b ®DL WS T 3
HT480mg/100g L g K& 20, LT L7z,
IR 8 DEH) (Fig.3) ICIZKOZ LR E (BB T
BY, 208 13I1T—FK L Tz, Naldfh o A%



500

400

300

200 r

K and Na(mg/100g)

100 r

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
50

40

30 r

Mg and Ca(mg/100g)

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Fig.10 Seasonal changes in amount of K, Na, Mg and
Ca of adductor muscle. Each value represents
the mean=S.D. of four samples.

O:K, @:Na, []:Mg, H:Ca

N ARTEFPAEZ C, 3 HT200mg/100g & ik &
) 7 AICEBICEA L, FALIEEEENL 2. Mgld
4 A5 8 BICIh o THIIN L iz kT48.3mg/100 g & 7
h, FRLIEIZRA L 72. Cald10mg/100 g Fi 2 Ol T, 6
H, 8 HIZEWETZFNF114.2,12.9mg/100g % 7~ L
726

E 2

— MR DA BWT Y YN ERIE5 AT
bIE o TV, CORIL, EAIRTS 2 Ao
RN TIPEE 2SR &, AR & HiEIC 5L
F—2EHT YL ORENH L, HiE LKL 720 D

K TAA HEOMERFHCET 20%8 9

g Ny EmIEFig. 4lZR L7z B, ZoOMIKTIE4
H25 5 B2 TNl Tz, 2 ORI EKIRT
(2 EREREE A E <, IS IIEAREE) & 47\ AR
BLTWREEZDLDODVRUBTHS ), MMoHIRICHIT
LEEYIINZ, Y~ MoEiEsy T AAIE5 AR5 6
H, BEE I3 ATRO2»54 H, BEYTIESAH
EENTWD, HIIZ X > TKIBRD LA RL L 70,

6 DT EFEINAANE %o TV A HZ T S
N5, o< if? R KEYOEMA Y T HAIZBWT
&, EOTNV—3I v EEBICEEDO ) a—7 rant
Als s, T, BEARY THADRTN— 3 IS
e LN TT 7 MR EHBEBTE520THY,
TN—=3I 7R TURICEEARE L2 AED ) a—
TFUBEIPRANEY T h, TOROEEERY THA L
F XY THA ThHHHNMITOT— ¥ LIdR% -
7o) A=y EOERHER L TWAh, MEMITY Ok
FHATIE, BEOZ) a-r v kg &
W, AHIE X ) EEESREWZ e bbb, 72, F
BI04FE & 1L4E IS IEEAECId o <l S KB, #hE &k
T CIEE A HIT I B VT h FEM 2 AT AT b 725

SRS TIE, FYa—4FrEE4 HTTTICE %L
HY, FALFER—=Y 27#ETHESEIHENDED HN
Too SAUIEHBREE 2 COMEDSEEL Tl E 2
LD, ZOMYOFERMIETORMEY) a -7 &
MLV, BB TOREFEORE ) a—-7r v Ed
EWEDSFRD b7z, S BROBEMOMEDPLETDH
BN, FDEDTR—Y IV EERDRY THADHELT
W2 ET, BSRMIBOF -5 IZEEEEDbNL, 4
DEKEORATIZY, WEIATbNIKRY T H A D
Mgt r— 2% L DEET, 7)) a—7 Y EOWEO
KA 7 o 720 IEERIBRIC B W TILEE OFAL S & 2
HoTHBY, BHNTOHEITICL > THBREIEVAYD S
LlEbNh s, F72, O LML L OREZ RS
&, ERRRERHINIC X o Th ¥ 74 4 BHOBS K
ELHR-TBY, HBERLIICHE L2 TR ORS
MEEEEDLDNDL, 512, A=Y 7lREICBITA
RYTHAONRYEDPIRHET SN TWE Z Ens, BIE
DEKH A ZRWPZDH > 72N TEDY LR 7 7 5L,
AT > COLLEND D,

HH—# By OFMER GRS, Kogme ) a—
7 rEOAEHMEX, FFTEERNTI%TH Y, FEHIC
Lo TIELE%IFEENEL B, I, KoEIZRW
TEHWY X BmDFERHEE D E L Tnb LHEE S
N7z 72, Fig. 5IR Lz By, Mg L7
Ja—=/r vy s el orIZiE, AOMEARMGRD
ABOLNTz, BERPIIEEOK S E, F)a-Frres



0 AN f&

LU R EEDOEFINIITRY I B LS, ¥
YN EEOMBN RHEMEEB8— kgE+ 7)) a—
rrE) ELTWwh, WINOEETYH, HEOKG=
Er7)a=rrrmEhsy YN EEOENRE L o
Too AHIHTIE, T 7 HA OEYRIER BRI &
L) a—=rraEOllE R EMAToTBY, ¥
7R OHEEMO R KD SN 5 Z L, HHHSO
IMT#EEE2 5 ETERDOHHLIETH D,

Fig.61Z/R L7z & B Y, EFICATPEEAL AW A3H
L7z L ICBE LTI, KBOEEZZETHILEND L,
TRV 7HETIX, EFENLEFIIHIT TCREBBR O
N Y, WEKEES ERT Y, /2, K"y TAH
ANIAKIR L FA P o TR EAEINT 57720, (HHE
BRSNS D IRE AR T A 20D AV F - L LT
ATPREAL G EAE ML 72 L E 2 b b,

Fig. 7io/R L7z B 427 PEYIZS A E11A1Z, 1~
TVFZ T4 A EI0F 12BN -2 -7, 51
DOF 7 VEVEDPS VO, EINILER I ANV —%
MmO TR 7Y =7 2 ONRIZL > T
HHE LTV e RIBLTWS, ZORY OB 7Y
a— 0L, I & B SRR X BB L RIS
fTo TV EEMEAE V. T72, HRES™IE, HiEs )
a—7 O BEINESEAKREEAEIZL > T8 HE
PHIAF AL EWME L TwhH 7 PE VI, 8
HUBEF OB L11H ©102mg/100g Lk & % - TH
0, ZOBMICRHICLELRI ANV -2 ) a—7
L TR T EET S L, AHTOL-T VT
= OHIE, EINLERIALVF -2 TIF =)
VEEP S BF TV L RRIELCWA, 5 HICIE, Tl
WLA2EBY ) a—7 Y OGRIZE > THEBRLZE L
CUBEL-TNVFZUPRInL, -7V ¥ =V aEh%H
BLizborBbhb, 6 HUBEOL-T V¥ = I,
ZOHMENML10A 12400mg/100g L b E < &> 726 10
&, w774 OEEBANGEIE 2 IRETT TH 5 LA
WRICERERBE S (P, (UMD 720 7 v F =) VR
MHOIANF—WIEHE o 2WRENH L, AV
FEYRL-TIVF = OFEHLENE, HHEOMHIEE)
DIRFEZ TR L 748 & 72 B W BEME D RIE S 7z,

B ONL, SHOKEBEFTHENY OBERE T I =
EOMTL, HEHET I BROBEEREANOHG 250 L
TWwbd, 61T, PGB CTH 555 7 7 A 13 Dik
REW IR CTlERET 3 VBREDNZ VW L, [FUHE
MEMCTH B 5 1 T FH75~125% K ICEE L 25
&, WEKIRIEDNE C R B I T, WERET I BRAYHEIN
FTHLIEZWELTwD, Ah—Y 7ilETIE, ENOLE
2T TR T A B BREE O MR IR /i BE A8 L A3

LY E A TEOELERBRIC R TEOEALITNE
WEET I MEANORERIV VLD EEbNRS, —T,
BRICE > THEONEY VN2 BT 3 7 BRI
SN, BHEOY U7 EEHICHIASINZZETTH S,
WEEET 3 BROFZAE) I, B S BAE & oE
PRELCHEELTWDLLEEZOND,, 5L, WKOB
BiAAb R R T B D GO VL ETH S,

K THADEKRE T E LT, BIRLAZL-TILF
Yoz vy, TI=Y, FVE I VERPFES
NTwzY, 7))V IZEMICb £ <, HiEoHAITK
ELEGLTWwDREEZONL, TVF I UBRIZS AIC
ABICEmMLTBY, I-7TAVF Rt 7 FE Y EE
RRICEEINIF IO B 2 K& {2 TV Bt D S 5,
R L7z 9125 HEIZEMAD 7)) =7 U @Il &
HIHE LRI X 2EEPFRICRE D, ATPOEER
HE QMO R TEHFEII % 5 ATPOHE L, #
B R CTHE 2 70 W 2 RUKIR T & 5 AR & OBz X -
TR LT EEZ NG, FREOHINC L > T h
) A IVR VRN LT ES L O L A
WAL, ATPAZ = IR 2, CORHO 7 VY I ¥
Beld, MR X T hY) VR EREE O i
WTH Do~ FTNVFIIVEXEINL, ATV
I UEBRBKEREZEOVERIC Lo TT VBT AL,
—HFRICHIN L 722 E 2 b h, EINCL D T AL F —
DWENL, MR RIS X > TREBCHA SR, 20
MW7 N YRS I VBOAMEELE LTH DS
PNz bDEHEMIND, EINETLRE, vy I VR
FENVEUBEREEL, o7 NIV ELVERE T T =
NEBEN, Fig. IR LE 12T I =y oEin~g
HlL7e#EzoNMb, $72, SHOZ LY I VEEOF—
ZUE, L7 V¥ vt s NEVEFRBIINT Y F8
KEL, EIRRHOMBEDORENIKE CEBEL TV LE
ZAoNb, RYTHAEF, FICX o THIERDFZER
PRI 2SR o TR Y, VY I VB ED BT AR
AREINOIREE L 2 DRSS H 5720, 5B S5 ICH
HT2ULEDND D, X RVHEEKITIETe) v EIE
F\HINT A 2 LS HE SN, RAOBE SNSRI N T
Wb, RYTFHAOTOY yEFEMIIZDRWDS, B
WRFERESZRLTBY, $HBOMEPEEELbN
bho F72, RETHA DX AWHFIZONTIE, KaS5Y,
PEHEOPRMELTBY), TN T7—5 LT 2 &,
KU Ak 21, 7)) Y EFS VAT 5
n7z.

B L2 X D ICELSEICLIT TR Y 74 A AR
DRI TIEED LA 5720, AEOREERKIC
o TNa" »&acwEd L7z (Fig.10) "WEEMED D 5,



F 7, ATPRAEARNTREEMa EHEAELTBY, &
FOATPEMa™ Bl & OBIEAE 2 5N b, & BHE A
GOEEIBERBREOZLC KRS 7474 O ELR L4
BRERPEGLTWwLEEZLN, 4B SSIIHFTT A
VBN D 5o
EROKFIZOWTIE, EICHERS OFER 7 ZEH)
EFOEBNLEERIZOWTERE L, ), HEZz&
m & UCRHIiS 235618, &R/ ESER L 7 %705,
R T A ORI & B R & 5 A 54121
HHEO 147 )0 r) a—rFr a8 Yy EE%0
WinxEEBTLLENH L, $/2, AfEor)a—-rv
AL b L, YN EBICYRET L0, B
DEERERBIIEIZD2HGDONT Y ASEZELE b
5o

RY T HA AREOBEREGIZIIR Lzl 3 B
DMIZAMP D [[5E E T W 5%, AMPAS TR & )3
LBEVIWHELLHY, FOHTHEREHICES LT
WAHRHEEME D H Do BEHEDR VKRS T4 A LGS EAE
R ELE LA, MORERICIZAMPYS S BICER T 57,
Fig.61Z/RL72& B Y, EFITIZIHEDOATPHEEAL G
B, LM X - TiE, oI H-~<TAMP
BEHELERTHIENEZONL, TIVFZE, HFIC
W7 CHAECHZ IS 2 2 M SN Tw b,
NIRRT COMBMEORIZ, TVF=) U
DB IR THINT 2720 ThH b, K THA
DEEFEEMLMMTEICL T, I-7VF= V& B
YT HIENRTHREINE, 4%EF, LT VF=0 b E
DB OREE B B L) I THA OB Ko
BNTL DAY, F/2, BEREATLHEMT I/ FRIE
TNWE I VEREBRWTERIIEWZ EDRHLNE R -T2,
Watanabe 51327 07 7 ¥ O L% 250 OZHZ ) %
REWESTHLZIVY I Vg, 7)Yy, AMPOR
BIZIOHIIEL Y, OO T I EDRERIZE D
EHE LTS, AROBERZEWETOFHZELEE

H2E

ZZ1084E, LB BT B RY T AL, EEED
BERIZPENRE OERDTHIREE > T b, —, HE
FZOEBENDEE > TETWAHT, GEEED S &
fEHEANEEEDPBITLODOH 200 BIRTH L, L
L, EEEERICBI2HEOBISETIE, F{LEIFEns
HEEORMMASES A, BTN i 753G
PEE LoOMEE Y, HEOMMET 2 AT nb,
CORFTAZHREE, AHEETALNLEE L AEOH
GLEbNL, ZOBIIBWTIE, WL, #ss:,

TS E AL AERN E OMBREHLPICT L LD

Ky TAA BEOMERFHCET 2% 1

BIZEHET A L, ZOMBOKRY FHA OHMEZ S O
TOELRRICESEIGEEZ LN,

F1EOER

Ry THA RO FEEFICBNTE, Z7)a—7r v
HIIHEPLOBIIPTTHML, iy o Tl L7z
KGwIE 7)) =7 OB WOMEME R LI, ¥
PN EEEFEP SO THEML, F0%ES L7,
1B 7)) a—=rrely vy EaldEro Bl
T TN L, B o TR Lz, 2072, H
HOBEOE -7 3EFETH LI EPWLNE L 572,
F72, VA= v S BEOEKYEICIZEOH
MRS 5 Z EDWS 2 E o7,

ATPHHEALEWEIZOWTIE, F2SEIIHh TN
LI o T L7z 427 ¥ RIS & 8
H~1AFclmL, L-7 )V F= v &I IR 10
HIZ¥ =2 S8 iz, W7 3/ B 152000~
2600mg/100g L ZF L, HE2SEIIPTTEL ko7,
WHET I JBRIES ) v Er) YrTeEMEEED
BRICEET A7 I ik LCL-T V= ofiic )
VU, TIY, TVEIVEBPEE IR TV, SV
I UMEEIXS BICEERNICE(, I0BTR/MERY, 7
0 FEMNICES R WS R FE AR AR L, B
WEETAENT I /BRI Z7IVY I VBERVWTESRIC
SN EPPL N E R o7,

Kl 3 H T480mg/100 g ,NalZ 3 H T200mg/100 g Mgl
8 HT48.3mg/100g & N ENik AL % 1), Caldfl0
mg/100 g BIADIET, 6 H, 8 HIZEWEEZ /R L7z, £
72, R D30% L EE o 2KIZIKG OFFZEH) & 11T
—3 L Tz,

DL EofER 6 AEO R R BRSO FHZ L% &
BWIZEEHET 5 &, ZOMBORY 7 H A DWIEEFT
Y KGT LR T B &~ LTz,

RETHMEHEBRREOBREREERE

12, KGRI & 2B L AEDERICOWTOMRET L
72

2.1 £EEROELICEZ 3 IFEEEDTZE
KIGTEBZORY T4 6 BFEx258EL, 5C, 0C,
— 3 ClFih o By OZA b b3, ks Lo
BHRERHINC X 2 MBI oW TR L7z, KRR T
e L7235 E 0%y 7 7 A4 Al i o s 24 & g2
{LDOBARRD SRR R T 5 L L b2, EFEAED
Y 70 BRI 12D W TGRS L7z,





