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Biochemical Studies on the Muscle of Sea Animals

II. On color-evaluation of hotate-kaibashira
adductor muscle of scallop (Pecten yessoensis)

Atsushi I1pa, Isao ARAKI, Kiichi MURATA and Keiichi O1sHI

Abstract

Hotate-kaibashira is processed from adductor muscle of scallop (Pecten yesso-
ensis) by boiling and drying. It is one of the important sea foods in Japan.
While storing, its color deteriorates and becomes brown and dark. A prevention
method for descoloration is needed to keep its good quality.

The color grading is estimated according to the following method : Optical
density of an extract with 7.5% NaOH solution is determined at the wave length
of 400 mz, and E-value is computed by the equation (1).

E-value=0.D. X~ dried weight of muscle (g) T (¢))]

When the E-value was compared with the evaluation by organoleptic test,

the quality was graded as follows:

E-value of normal quality sample ..o 9 to 12
E-value of slightly deteriorated sample ...............ccooiiiintn 12 to 15
E-value of extremely deteriorated sample...................... more than 15

Outer and inner parts of hotate-kaibashira were clearly different in color.
The E-value of inner part was higher than the outer and the inner part was
higher in moisture content than the outer, too.

A difference on the pH values of water extractst from hotate-kaibashira was
found, i, e., the good quality products were more alkaline than the value of pH
6.6 and the descolored ones were more acidic than that. The inner part was
more acidic than the outer.

& '

2 7 AR Emom< & 5 7 B (Pecten yessoensis) DP# % % FALD KGR TRIENTRT 2
BENAKEEZD DI, To, EBaNEREROGHEETHHONERRL LTHES
5. Lo LESORZEECERTCBar B TREANEARBCEAT 530059, Th
SR OMMEELZE L BT LHLDT, TOMEAEETNTDA, KIEZOEBIIHT S
B R R TV 29 LB @ik 2ok 5 7 BRBERGEEH CTh 5 1 7 OFFLRTECTH
BENDELATHBY, EEHIZOMFOLEIMEEE dObDLALL, BOEMIETAZ
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LEAME LTETR@FREEBREALE LTS,

GHFEHEFIZHEO KRy 7 ARMRBOBHALBH LR, TOaHE ERNIERT 2LEL K
U, HOBRELHETRRT 2HEERH L. UL LEREAZOE F0aHEE FEMCILET 2
ZERREETH S DT, MAR L CREGRIZWMMNMY — 7 TS h TE @ LB & 7
BT ERHY, RBEEMELTRINTHRE L CRaBROFEIZIE L HERRLIAR LG0T, &
NIZOWTILREZE Lz, DITEEFENF 7 7 RRERIC OV TRALEBEOF KK R~, b
HTET ORR L BEOWRE, Fee pH L OBMRIZOWTHET 2,

= B o W
1. MBEEORREICOLT
¥ DEFEBERERREROIEEE B ICRVTEE S h, BRI 12 s fishe &
r 7 BResE 127 fiF, 2 kv FAREERES 1E 10 ik, 8) sy 74:Hi% 75°~105°C
128 8 EERTINA L, BRICEAY LHbo 15 30 ftk. Chbd 1~2mm AIZHIAT 28R
FR B ERITET 2, KYOB—LEE -0 bR L,
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Fig. 1. E-values of extracts from various kinds of hotate-
kaibashira products with 7.5% NaOH solution

1~12........ Usual hotate-kaibashira products, boiled and dried

13 .......... Hotate-kaibashira, not boiled, but merely dried by
the usual method

4 .......... Hotate-katbashira, not boiled, but dried under high

temperature (75°~105°)
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FEEOWME LEOSHETAHLBENMEY — 5y THL S35 AITMROASET L - THED
DTNV BEEOEER TS0, BIBOFTHAR ) o748 ) ko XE (5lce) &
mzsz ke L, BABRN LB 28MY — VB OBEIL 7.5% & L, -1kt 28°C
OERMEFT 20 RT - 720 THIL U TIG/CBBIARIS 20 % BERRESTAWE 20ce 2imz CTHMRT ik
BEELOGEEL, TOLBIZERY — 52z TRUOELDEEE T, e BRSO aIios Lt
HERANEREROOEVIRELE 2

REFEORTE ARRLUTCABEGROBECHT 2R TEABE 2 ERT HHEL LTiEA
WO EL HWTEIRET 2HEY, GRORERRICRT 20CMEL AT 253D 2555, B
ARFED (I O BIR I BFEMBREOBRMA D BICE 238 L TEBOREY AT\, %
FBRINY 72 v B NC - TERBAROBAMEREL, I VB (1) Rizk-
T ENSE R LTE 1 BUCR LB ) ORI A 15700 T ORI P & L2
"L, BERHRY, BEARERY E LR Y 360~800mu O THRILHE b 7270k - 7248,
CFOEFA LY 400~450 (2T S E-value i DWW TIHIBRET T NE LB L, 1 KB Hadcn
QDB REHETEOENBELRE 400mu 1ZR1T % E-value 2 DI TE®BE Lo

8 WEEAHHOBEELE 1 B L. FAEFEFIIRIPHEC & » CRBMROZERD

Table 1. Color and color grading of various kinds of hotate-kaibashira

Judgement | .
No. on Color standard** CO}OEIL gl]‘ad;ng

descoloration* value

1 - 8—4—17 9.35

2 - " 9.32
' 8§—4-—18

3 - {8M4—H 9.94

4 - 8 —4—17 10.05
! 9 —4—17

5 - R o S v 10.95

6 - " 11.20

7 - 1 11.89

- 9—4—16 |

8 T {8—4—m : 11.97

9 -~ =* " 12.50

10 +~+ " 13.08
9-—-4—15

H * {9—3»—13 18.15

12 + | 1 ! 20.85

13 + {8-5°18 16.00
7—2-11

1 + {8—2—m 33.48

*,...Judged by organoleptic test, i.e., (—)....normal quality, (F)....very slightly
deteriorated, (=)....slightly deteriorated, and (+)....extremely deteriorated,
respectively

** . .Judged by ‘Color Standard’’ by Japan Color Research Institute and exhibited in
the form of Color-Briliance-Hue
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ARELHEL BZALTVWREVERZGHE L 20—, B{8EOTANEL T, BEOEARLY
+, BICEALLDOE L, FARMNRO Y AAGEHATREITO ManiEE, ok
> TEH—FE—~BEYHEL, ZhbORRELHEQNEHET 2008 1 RpEiLice ZofF
Bz k3 L HROBTIFAY TaOEE ) 2L 56 8 TIE 9 AN LTV, HENERK
HOFBES 18 ThE 16 T W a@loi#E @, Hkka, FReNENEEELYEL, ThbDE
BEE 9 DE 12 KiiThotoo BEFAIIHE BEICER L BHIZIHE 16 TRERATIED
Ao ) —7EEFZELTEFRRL VL0000 ELY, ChboFBEIT 12 77E 14 RKmcfHY L
2%, BIHMCER L EHE LESEREEE 156 TYE 16, <1316 M ETHREaLAY, HaEd
15 Ml kEinsrze BRBEERRUEGASRESR DO TROBREE ZL2FEN 4 Tho7ahy, &
SR LTEBEN 15 D EDDdDIE Bt 4 T1E 3, 3 7213 2 &R T, FHE 1R
IZEE L3 18 WA RHHRE HR THRACEE LADOTERE 16 ThHo7278, HUERREY
75° ThE 105°C OEE TEBUIER Uik 4 123F LR LY, S6F 83.48 #7R L7z ¥
LOBICEEFORSN LA-BBEORREIAIC & 2 Ao el e 28 Rk,

2. BERRORIEOERICDONT

D $RICRT3RARORE

FOESLA 2 SN i X DTS 5 &, TR SRIEMICEE Ao RET & L0 ket
EBEENEZEINDN, ZORNNEOEBBEEYITEOZEQEDOTRIEZ L » THD.
HERUFE EREEREEDREO EAEMTHIRN TRIGEREIIC S - 7ok ¥ 7 HiE 1275 80
BEEEAF L, SEEYHREREOFZH > CHEMAOBRE L VRN L, TOBROBRIEC L vE
AOPIER & FOORFICAEIIC AT L, RARERE 1~2mm oA TR L EaEE
W L7z,

Table 2. Difference of moisture and color grading between outer and inner
parts of various kinds of hotate-kaibashira

N Judgement* | Moisture(%) of l Color grading (E-value) of
0. ' on e R o -
i descoloration ; inner part ; outer part | inner part l outer part
1 — % 17.5 ‘ 206 | 9.04 9.73
2 — . 168 | 192 | 9.15 9.63
3 — . 18O 1 208 9.12 9.42
4 — 19.7 | 22.3 9.07 9.36
5 —~F 184 | 209 | 9.7 |  11.64
6 - .t 18.4 2.9 | 1012 | 12.55
7 3 + 18.4 21.4 | 15.44 17.03
8 ; + i 19.4 20.9 J 15.88 17.75
0o + 214 225 | 14.75 16.34
10 i + L 16.4 19.0 | 19.70 23.62
11 E + . 18.8 21.3 | 16.22 18.07
12 | + é 19.5 214 | 2134 25.38

*....Judged by organoleptic test, i.e., (—)....normal quality, (F)....very slightly
deteriorated, (z)....slightly deteriorated and (+)....extremely deteriorated,
respectively

- 242 —



1961] SRR KEBH A O LA

TEREEER BEERUONERHRRIE 2 BORLALBAY THEH, SEEOFERBERINEIED
BFELPLMCEB L, ILEEFORTIAENOBEQEOEN 1 EE Th- 0B~ 6
ETIREDEN 1 BE 4 LV EMEEOE LVWERERABOERENRE VI LHAED bR
F2o 7 2 FhORE 6 IBEICEALCARTHEROE/AEIT 12 KM TERROMEERT
7%, SNEEOBAET 12 BlEE s THREEAOMERL, REEE 5 1220w T ZHIZEVE
BoBEmAA LR, INOOEENDEOREEOAER L VETT5Z LB BN5B, Rk
HECEARANEH IS LY 1 1% 8% BESL, Mo THEROMMILIVEE ThH - -
A, BlLEDEEL LRI & » TEEINININEDO RO DO MTRIC & 2N b DTk
WZ BRSNS T,

2) FHPBRRORROKE

A OInE ARBRIC A DKoy L B BORBITREERED Y OBB TERS LS hIz 2T
HEfTo7

&R BHRRERENEO MR TEREFO K 7 7 BEAA LRSS a %Nz 9
X, 90 EG&EEAFL, HIE D oM< FEEORREETH O @FEzEC LV sMNEIc sy L TaR
DEVREL, KorkflE Lo

BREFE B3ECHBERUWFESREL R L2, MREEEHREESR OB < @RI iyT
TR THRIHX2BEONBABOBENER S, NERIIIVERL VASEL, 56
b5, TORBRERERENTET T 5% TP Uiz, BRaRELS F 8 3K 5 L) i
WE & SNBDRGY DB— (LR 3T 2BEEEEAUR V B LITON A DT, ZOBRETRBROKASZT&
R L), BROEIENE LT LA -EBIRMHICHENRS £ 510/ o70. Bl e #7%
Rz BN 2 NAEORE SRR ROV TRER L, ZORBIIEEREENTET L%k
WML THEET DI DN -SRI OABEROL BOEBE VN EROB0IZERE L RIT
L, Z2a0—HLig, Tn2EEL BN,

3. BRoRGESs pH SOBE

BEReFE D ERREEREERERUIMEGEE SR TEEEE Sh - R 183 ik

Table 3. Differences in color and moisture content between outer and
inner parts of hotate-kaibashira

Time Judgement* on difference Moistuer (%) of
No. for of color between

drying outer and inner parts inner part outer part
1 6 hrs. - 52 ~ 53
2 1day + ~ + 31 ~ 37 43 ~ 48
3 2 n + o~ 4+ 26.5 33.5
4 3 n + ~ 4+ 21.7 28.7
5 16 + 21.2 27.8
6 23 H 20.8 24.6
7 30 # + 18.7 21.4
8 31 # + 17.9 21.0
9 41 + 17.1 20.3

*....Judged by organoleptic test, i.e., (—)....no diffecence, (+)....slightly different,
(+)....different, and (H)....extremely different, respectively
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PEOOEBICIL T U BRZVELTERRA L, 2) BHREEAERDRIIMN CTEERGE s AR
S FREAERIC L - TTEECSELADD, BICEXSEIMBRABOBEEC L » THE
e AFHIZ T THRR LTz THOORENIE & 1~2mm FHIZXA THERO L Ky DHg—{hx
HoeObERELARL, FE2BTROKMEEY oW T pH £ —~ 5 —~ GEEBE K KK,
DM-1A %) # T pH % #i%E L7z,

Table 4. Color grading and pH value of various kinds of hotate-kaibashira

No. Pl lz ‘ 4] 5 9 11 \m 13 | 14
| ; |
Color grading “ ‘ ‘ ‘ ‘ |
Bopane 9. 45‘9 32?9 94}0 O5ﬁ0 95ﬁ1 .20[11. 39&1 6561 o712, 5013 08ﬂ8 1ﬂ20 85?1 .73
\6 65/ 6.75 6. 65 6' l ‘ | . | 6.45
pH value ~ l ‘ 6. 70 ~ |6 70‘6 60 6.40 ~ 6.40
‘6 70, 6. 80 6. 70 ] 6.70 6.85 | 70J 50

WREEE REHRIE 4 E B 5RSRLIEV THEHH, HEEN 16 D EOERERD
BRRCEECES LAECROTIEED pH 41 6.6 LV 7LH VHzh Y, F-50E 156 B
LoZEAREE pH 6.6 LV BRMERIOMEE R Lize /28 5 EhDIbM L, FH—EFENE
LSz CRET 5, ABIISMNEL 0 SBEBAIOEERT b ONEh otz TORKIIEE
EAEE LB HETIRREAEOS K E pH & ORIz —EDREH D B BT D b, Thil
DT Bk L TRET 21T » T %,

Table 5. Color grading and pH value of outer and inner parts of various
kinds of hotate-kaibashira products

Outer part Inner part
No.
Color grading Color grading

(E-value) pH value (E-value) pH value
1 9.05 6.80~6.85 9.58 6.70
2 9.07 6.75~6.80 9.19 6.70~6.75
3 9.28 6.70~6.75 11.48 6.65~6.70
4 10.86 6.70~6.75 12.41 6.70~6.75
5 15.36 6.55~6.60 17.45 6.45~6.50
6 19.87 6.40~6.45 23.59 6.40~6.45
7 21.52 6.60 24.82 6.55

= #

D F 77 AHEMROZEORE Y RN TRRT 252k L, BIRNEZ T @RICHHRT 253
BB, THIZLAEBAERELLOW 9 75E 12 K5, BBIcE®sE Lbho 12 5E 15 Rl
BACER LI D OLND LD 16 M EOfEER L.

2) f7TE&@%@W@%@%@ﬂEK#VTW%Km%#%<itﬁ@@ﬁVEﬁ%Wén B
B T by ZORBIIGET 208D NT. ZONEHORBROERNHEL DR 0 ESE
LB L, BED 1RHERLIZENELZLND,
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3) ZFELERGEZED pH 13 6.6 #5RE LTPA L VHIZ, 5 aEH0 pHIZ6.6 X VER
HAECTHY, R EEOREEICR T RIS QOB AR L D BIENO EE R
FTONZLN, BEL pH & OMCEEND 2HCERT dhte, '
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