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Studies on Greening of Canned Shellfishes —VIII

3

On the Effect of Manufacturing Condition and that
of Metals on the Greening of Canned Oysters

Hiromitsu Osada

The greening of oysters is frequently found in the sterilization process of canning. In the
present paper, the effect of the manufacturing conditions, as sterilization temp. and time,
pH value of juice, and the presence of metals. on the greening phenomenon were investigated.
The greening degree was estimated by measuring the optical-density at 420 and 660m# in
hydrochloric acid-acetone extract., and taking the ratio of 660 : 420. Canned oysters turned
green during sterilization at 90°C for 20min. or at 110°C for 10min: The manufacturing
conditions, as sterilization temp. and time, as well as vacuum degree have no effect on the
greening. While. in case of acidic juice. the oyster turned green ;in case of alkaline one.
they turned brown.  The presence metals, as magnesium, iron, zinc or copper has no effect
on this reaction.
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1. hEOREESOEMERER
PEOGEESOREEIFIRICRLICEL, m&d0gEsEYVFf XL, TOFEY F—
MICHBE-TE b v (10:90) BiEEMAT, +oBELA0b, BmLOSET S BRARERKCT
F3EMtHLi-0b, MHEkEsAbET 60°CILTRITEFL, BFYrLBO A 4/ —VITE
rLIcDB, BEHOTE M VEMZ, T YREVEABL, AE%E O°CICTHREREL, Ik
BEMUCLBO A 2/ —nitEHLIcDb, BEOT v FYEMA, T FYRigHELHL, 7
2P VICT 200ml 5B, TOT 4 F ViGHK 10mt ZFRL, HE8&-TE ¥ (10:90) Rigx
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MZ25ml & L7-Db, 420 BX 660ma KB BICEERE L, 420, 660mza iCH} 2B
BT, 660/420mu DWILCERE D ~TEREEAE L.

Oysters (50g)

Homogenize

Add with HCl-acetone (10:90) mixture
Centrifuge

Supernatant Precipitates
Add with HCl-acetone (10:90) mixture
Centrifuge
| | o |

Supernatant Precipitates

Concentrate
Dissolve in small amount of methanol and add with acetone
Filter
Filtrate
Concentrate
Dissolve in small amount of methanol and add with acetone
| Filter
Filtrate
Make up to 200m¢ with acetone
Acetone solution
Pipette 10mé of the acetone solution and add 15m¢ of HCI-
acetone (10:90)mixture
Determination
(at 420 and 660mg)

Fig.1 A easy method for calculating the green pigments of oysters

2. EHHEORECHTIBEEEOLE
EhiE FREVFALL, EOFESEH—1E S FOZMT A FRL, FHHLT,
90°, 100°, 110° & T¥ 120°C ITT 20 B X604, ThEhmsLi-ob, bx%@%&%ﬁﬁéf;
ST ARBICONTENRE.
3. GERHEOBFIHTIREBHNOXE
HEr&Z FESFAZXL, TOFREY (- % 50g §O=A75 X2 FFRL, FHLT,
110°CizT 10, 20, 30, 40, 50, 6053 BLXT WV HHEThZhMBALz0L, HEDREELSNLD
SIEBIZOVTE~R:.,
4, HEHEOBRECHTIAREORE
En&ErEYFAXL, TORET 32— b %508 TOC-TF A Af¥iiciin, HEEE 30
B 50emHg & D, EELEML, 110°C LT BXT0AHEENEhinBALi-0b, &0
BEELHE STIRERICOO TR~
5. EENHZORECHTB%ETO pH OKE
EnERFEIFAXL, TOXREI - 2508 T 2=2M7 7 RaKFRL, HBB I UWHE
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V—#— it T pH % 2.0, 4.0, 7.0 BXT 9.0 12 NZhBEL, BEHLTLUC KT HIT
60l T A LIDD, HEXOREFAL STICAERICOOTHEHN.
b. ERNZORELCHTIEEORE
6—1 MEOREDR—MIHTIEBROEE
EhxthES+4 XL, TOFEYF— b EOgTOEMT 7 ZICRRL, </ 3 Y94,
% THRBLUEEZNEN 10, 50, 100 HX500mg BiILH B EHIKEML, FHLTHO°C
CT20BLLOFFEAZAMMLEZOL, MXOBERESL LTIKARICO>VTH~NL.
6—2 HEOTEIAEHCHIIEBOZE
Kk 100g ZREISF4 XL, Tbyaemi, +HoEREL, BOORETS. REIELCT
YT SEMEL0L, FRELBECAETS. EBEIIADET 60°CRTHTRETS
WMHFRhWZh=A77 3B L, =7 2vva, # ESBIUHEEZTAZH 100mg M,
FHLT10°C ICT 0 MA L1205, ThENOREEASNL S TICERTOWTEA.

s R & B OE

1. ERMHZDOBECHTIRABREDOEE
LIHELEORELHTAREABOEBERELRTRLIC &L, 90°C 20 AHOMATHEE
BEL, 203HOMABTRENALULAEZA LTHHRECHLTELACEBRIED ORI,
60N T A & 110°C T TOMMTRASFOEBALE S AS, 120°C OMATIIH» 2 DRE
FEARELLOICb b TalIERER
L, BESB3ZohERASAD SN,

Table1 Effect of sterilization temperature on
the greening of canned oysters

| Greening degree

2. EEHZOKECHTIRERMO Temp. of oysters . Color tone
(°C) | 420myu | 660mu of oysters
va (0.D)1(0.D)|66/420
5 - | 1.75 . . ‘Light brown
ok & DET I o TSI 0 B 7 0 | 1.75 | 0.314| 0.179
’ REICHT 2 MEMHO R R 90 1.95 0.314 | 0.161 |Light green
SRICRLAT &<, 110°CTM#HT % &105 100 | 1.82 | 0.296 | 0.163 ”
I
MO TH X1TBE L, 505 % CINsespls 110 | 1.80 ' 0.308 | 0.171 | Green
120 | 1.68 | 0.288 | 0.117 "

BLTOhsOREEAR SCRAERRESK
WS, OFHEIMMT 3 L hEOREEEMNPD

* heated for 20 minutes

Greening degree

L o S o L2 " Temp. of oysters Color: tone
ROTHEEbCEBLBECELTEC LN (omb | ol oyt | o oy
mEwohr, 1€0:0):(0.D)

. _ 0 ' 1.75 | 0.314] 0.179 | Light brown

. EENHNZOBRECHIIREEOEE 90 } 1.59 ! 0.294 | 0.184 |Light green
HHpEOGEICHT 3 HEEOBEIRT 3 100 | 1.63 | 0.2541 0.180 Green
N ' 10 | 1.61 | 0.284 0.176 p
RIGRLELTEL, HEHOBRBICK 5 W 120 | 1.67 | 0.289] 0.173 | Brown

BEAERD NG M.

* heated for 60 minutes
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Table2 Effect of sterilization time on the
greening of canned oysters

Table3 Effect of vacuum degree on the
greening of canned oysters

Greening degree

Greening degree

Time of oysters Color tone Yiz;‘::? of oysters Color tone
(min.) (4(2)0?_);1) ((-Sgo%u) 660/420 of oysters (em Hg) (4(2)0:16#) (6801711);1) 660/420 of oysters
0 1.75 0.314 | 0.179 | Light brown 0 | 1.65 0.251 | 0.152 | Green
10 1.72 0.266 | 0.155 | Green 30 1.67 0.245| 0.147 ”
20 1.78 0.278 | 0.156 “” 50 1.78 0.278 [ 0.156 ”
30 1.70 0.278 | 0.163 i * heated at 110°C for 20 minutes
40 1.69 0.266 } 0.157 ” G . 3
= reening degree
50 1.70 | 0.273| 0.161 7 \ézc‘:‘e’? of oysters Color tone
60 1.72 | 0.269 | 0.156 |Light brown (e n’ng) 420mpu | BB0mu | ceorion|  of oysters
9 | 1.66 | 0.248 | 0.150 { Brown (0.D)1(0.D)
* heated 2t 110°C 0 | 1.60 | 0.247 | 0.155 [ Green
30 1.64 0.260 | 0.159 ”
50 1.72 0.269 | 0.156 4
4. EEMZORECHTSHTO pH O

24
EEPEOREICHT 2HIFD pH O ES2
BARICRULILTEL, WTho pHThh X
@ﬁﬁﬁé@B&AEEQHDﬁ,#éoéﬁ
& pHBBREOEEREEZEL, Trh Vo
BORBEE TR EBED SN,

5. EEHZOBRECHITISEOESR
EELEOREIIXNTIEBOEEINH 5~
SRITURLIT &L, =7 2oV a2iEMT 3
EDEDFEC R - MIBNTRIZLEAEZD
EEIADONLTON, —F, HEOTELY
SEHCBOTREBROE A~ v nk
RNT2L8EEANBL T CEMEDON
2. LAL, HhEoaRBREMALE,-1,
7o, BRIETRAEV A - FERARICGIEALE
BrEvohlkdhofc. HRZERMTEENEZD

FEVZ-FEOT

# heated at 110°C for 60 minutes

Table 4 Effect of pH value of juice on the
greening of canned oysters

Greening degree

pH of oysters Color tone
; (4(2)01111);1) (680;1]5;1) 660/420 of oysters

2.0 1.49 0.203 | 0.136 | Green

4.0 1.61 0.224 | 0.139 #

5.86 1.78 0.278 | 0.156 ”

7.0 1.38 0.216 { 0.156 | Green brown

9.0 1.49 0.234 ) 0.157 ‘Light brown

* heated at 110°C for 20 minutes

Greening degree

pH of oysters Color tone
420mp | 660mp 660/420 of oysters
(0.D)1(0.D)

2.0 1.14 0.167 | 0.146 | Green

4.0 1.53 0.223 | 0.145 ”

5.86 1.72 0.269 | 0.156 ”

7.0 1.81 0.306 | 0.169 | Light brown

9.0 1.93 0.28 0.145 | Dark brown

* heated at 110°C for 60 minutes

T2 S TAhO EBECISEORENHELLBIO2NT 420ms OIFIT

BEMSTE KLY, 660/420mpDBNBHAVNE L BEEHIL, HExOOPLBEICEATETEHR

HHoNA

s, —F, TR FUDTIPOBRETIISGOEBRIZLAEED NI 1.

MER % R m

TEENZDREY 2 — PHOTICT L P YFEPOWAETRIZLALEBRIIAD ONL NN, —

F, TP UyAENOLBRTRBREEMT 5 EGEESMNENT 5 HAIE

ERMTAENThoEATLROBENRBMT 2Ic>NT

ORNFEHFHL LT, 660/420mu OBNEERIZE L <MD T 305,
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AP EXOOFRESRVCEBEHONL:, b, FHBEN 500meg% K5 &M EDERARTE

GOEETECEMNEHONH, CNREABBICHE L, BOOBHBI LI HEELS.
DEORROCEL, M EOREICH L THENEFORHRE, REBMELUIERS
DANGHFIEEAEET LR ILON, ARERMMAT 2 ERINCBET 2HARED S

Table5 Effect of magnesium added on the
greening of canned oysters

| Greening degree

Mg . of oysters Color tone

(mg%) ! (4C2>OHII)“) (6801-31) 660/420 of oysters
0| 1.78 | 0.278| 0.156 | Green

10 1.72 0.254 | 0.147 ”

50 ' 1.75 0.245 | 0.140 ”

100 ' 1.82 | 0.275 | 0.151 ”

500 l 1.52 0.225 | 0.148 ”

Table 6 Effect of iron added on the greening
of canned oysters

Greening degree
Color tone

Fe of oysters
(mg%) (4(2)0r1n)/x) (680:111);4) 660/4201 of oysters
0| 1.78 | 0.278| 0.156 | Green
10 | 1.82 | 0.278 | 0.153 ”
50 | 1.80 | 0.281| 0.186, ~
100 | 2.05 | 0.304] 0.148 ”
500 | 3.50 | 0.315 0.09 | Brown

* heated at 110°C for 20 minutes

* heated at 110°C for 20 minutes

‘ Greening degree i
Mg |

of oysters Color tone
(mg%) E%Ot}n)n) (680:?);;) lé?.o/m’ of oysters
0 | 172 | 0.269| 0.15 | Green
10 1.94 0.318 | 0.164 | ”
50 1.80 0.280 | 0.155 ”
100 1.89 0.324 1 0.171 ”
0.285 0.141 ”

500 l 2.02

* heated at 110°C for 60 rﬁinutes

Table7 Effect of zinc added on the greening
of canned oysters

Greening degree !

Fe |  of oysters Color tone
(mg%) —&2)01111);1) (680n]5/1) 660/420 of oysters-
0 ' 1.72 1 0.260 | 0.156 | Green
10 1.64 0.260 | 0.158 ”
50 1.89 0.297 | 0.157 ”
100 2,20 0.280 | 0.127 ! ”
500 3.68 0.244 | 0.067 | Brown

* heated at 110°C for 60 minutes

Table 8 Effect of copper added on the greening
of canned oysters

Greening degree

Zn of oysters Color tone
(mg%) (4(2)017}13,;) (680%#) 660/420 of oysters

0 | 1.78 | 0.278] 0.156 | Green

10 « 1.72 0.256 | 0.148 ”

50 159 | 0.224| 0.141 ”

100 1.62 0.240 | 0.148 ”

500 | 1.68 I 0.227 | 0.135 "

* heated at 110°C for 20 minute;

Greening degree
Cu of oysters Color tone
(mg%) (4(2)01111)/4) ‘ (680:;1);4) 660/420 of oysters
0| 1.78 | 0.278| 0.156 | Green
10 1.80 0.267 | 0.148 ”
50 | 1.83 | 0.197 | 0.107 w
100 | 2.02 | 0.191 | 0.094 %
500 @ 6.07 “ 0.144 ‘ 0.028 | Blue green

I
* heated at 110°C for 20 minutes

] Greening degree ) Greening degree
Zn of oysters _| Color tone Cu of oysters Color tone
Sfié)f(z)m?)u) (6801:]13;:) 660/-320 of Oysters— (mg%) 61(2)01}1),.;) } (680%;1) '660/420 | of oysters
0 | 1.72 | 0.269| 0.156 | Green 0! 1.72 1 0.269) 0.156 | Green
10 1.70 0.259 1 0.152: ” 10 1.74 0.266 | 0.153 ”
50 | 1.72 0.271 | 0.157 ” 50 2.12 0.205 | 0.09% ”
100 | 2.02 0.267 | 0.132 ” 100 2.80 0.147 | 0.052 ”
500 | 1.77 0.265 ' 0.150 ” 500 8.47 ( 0.141 | 0.016 | Blue green

* heated at 110°C for 60 minutes

* heat;ed at 110°C for 60 minutes



Table 9 Effect of metals added on the greening
of acetone fraction of oysters

hio. o pH sEEo
Bifm&3BEL, Toh i

Greening degree of acetone Color t of
Acetone , yera) | _fraction of oysters | 700 % Nion  OBABET B LAEM SN
raction ‘ (460!1]1311) (680111'1)/‘) 660/420 | of oysters PR U N
| 0. . <, CNERERASNTNS
Supernatant 1.8 0.350 0.189 | Green 1.2)
om 7 4ua 0. >
Supernatant+Mg! 1.18 | 0.188 | 0.159 ” 7 va RIS &8
Supernatant +Fe ' 0.94 0.097 0.103 | Green brown RERULBHETHS.
Supernatant+Zn 2.59 0.511 0.197 | Green 2 S Rxvo A, B BRBE
Supernatant+Cu 2.67 0.384 0.144 ” . , .
Residue 0.55 0.052 | 0.095 | Green brown CHES CRMLUTHTE, &
I;esijue+Mg 0.53 0.045 0.985 ” OFEZMET A L 5 LdimZ
esidue+Fe 0.53 0.044 0.080 ” - N - -
Residue+Zn 0.5 | 0.047 | 0.084 | ReAZBHOLNT, REEL
Residue+Cu | 1.74 | 0.045 | 0.0% “ Nz 3 & BB 5 Hmas

* heated at 110°C for 60 minutes A b, RRERHSL
TWBRFOKBMIT & P YFICBFL, T2 YREMK<7 200 A%0&BARMLTH
TOEBRIREALBDONU T, COTELVEEIEOFEOERTIIE MY IChil~x
72EHCT 2ATAFY, To2Adang FEQI/vn 74 AELKRTHY, GEOMEIZTEEL
TChOORIEEL SN, SRARDOSLLEAINILOTEBRVEELS, '

E ¥

EENXTORERH L THFWEHRORERE, BEREMN, EZEELSCKETO pH OB
DNT, TS AYIL, & TRIIVCEOEBICOVTENIHEE »F1390°C 2052k
12110°CIOF DM TRE T 54, RERE, REANMNSICHEEOELRIZLALEDON
inote, UL, SETESEMATIEGEEARIZEALESINY, HEORB[ILIBLEL
ET5ERARED oM. —F, B0 pHOEBIC >0 T pH BSBHEOBEA»SREEL, 7
VAV EOBEGBETICEMEBEDONI. T, SBUESHEMUTHEEREETACERL
{, BREFLHEMT A ERINCEBETECENBFH SN, ’

X [

1) FEH: #HE @EEELE P239 (19%8)
2) Perati. D and Guidi. G,, ¢ Industria Conserve, 45, July-September, 215 (1970)

3) BN ARTE P

—137—





