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CHEMICAL STUDIES ON THE HOKXIGAI-MEAT (Mactra sachalinensts
SCHRENGK)

I. ON THE BLACKENED MEAT OF CANNED HOKKI-GAI
Terushige MOTOHIRO

(Faculty of Fisheries, Hokkaido University)

The author has studied on the blackened meat of the canned boiled Hokki-gai (Mactre
sachalinensis), which was commerscially processed. The mineral matters which are an
important factor in the mechanism of black meat production, were separated by means of
paper-strip chromatography.

The results obtained were as follows:

(1) In the black meat of the solid portion of the content, iron and copper were
significantly recognized. A little lead also appeared. But no tin was seen at all.

{2) In the blackening liquid, iron and copper were significantly rezognized, as much us
lead. Trace of tin was recognized.

{3) In both the normal meat and liquid of the content, iron and copper were recog-
nized. But lead and tin did not appear.

4) In raw fresh shell-fish meat, both iron and copper were recognized too. But the
amounts of lhese materials were considerablly less than in the canned products.

(5] Those mineral matters were considered to have found their way info canned products
when raw meat was boiled in gun metal kettles, supposing from the results of a manu-
facturing test for rice boiler, in laboratory.

Tt is thought that the blackened meat was produced by binding of those mineral matter
and hydrogen sulphide which were separated from the meat by boiling.

{8) The way to prevent such blackening of meat is to make use of a vessel for boiling
which was prepared by painting its walls e.g., with C enamel, and to make no use of any
gun-metal kettle.

B =y 7 VEOHMEE) & RS OR LR LTRET 20, B« AEROHE e By
HFHERE B oFHRAC I v EEsN, BA2Z0FRC ODVWTRIBFHEIN TN D W PE®
WMLTZ2o EASRBEEHAZW T L 2 ViEchcs AR 2B T 28+ 2o {bRFEE
EALY v 2o REDOSTAR Y VEHTAELNEBL CHtB T IRT 230 TH 5,

—231 —



ABBRCRTE B2 KEHES L LTHE LZEE L BB cHgwcEL L TR~ R~ ~
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B 7. NBEE IOy v kol ©d %,
(1) Fmmm: (B (EERBHET 2 Em), 20k (PEeFcBE R AE C BelE), 3%k (+
—m —FXTEERGI Y o Y F AR LIESETERE), WIHE (- FEEMAFZ), B=&L% 61@Kn
B (BTzCOid+ 2, TRERE QEEBZ2oREERET ), BIRWIREGFEHE LICA
Bk 5, Okl (CLEAFEKe X b ki), I0EER (JkRicAn Bés ofikic 105 MERL .
RETHRIR i+ 2, WEE (BES oEKPC 3 SHRAT 2, WM B, HEEETHR
Y ERAGEDRGAREIZ K0 5 THO7e), 1063 (Bé5 o /APicBE L. 73 5, (1) Ak
13 sk (BHEAKD LA T % FISE 165gm, REBAFCoRM LA, FRESCH T 5HER®
CEmL ), WiKiTHEm (2 BERT B2 2~3EBAL, x5 —r 5[5 YCANEHT
Do BHIEBEFORBCRD, BAKE LTEMT 5, AR T0gm.), (1) B, 8BS BHEES
(AIFEsE TR TT 3 ), BFRR (180°F, 15 431D, (INA<&Hf, (8% (6Lbs. 804D, (03 (BH
T R P O R KICHE £ BE LIS 2), QTR (BB BR LT 0
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WEERL. BEaRZEL LoiitkE, B RERCHKR 12 Ky Fe(CN)s iR, #1123 #KI R
19 KCrOs W & Hivnico AR LR CHRREL R» 70
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Table 1.

Result of the opening test of canned boiled Hokki—gai meat (Immediately after production)

Total Vacuum ‘Weight | Weight | Weight [[Lot of
Series! weight of can lof liquid of solid| solid pH Color (Solid) Color (Liguid) Odour Refraction
(gm) | (Inch) | (gm) | (gm) | (gm)
No blackening on . . Little of smell of
A 284 105 63 94 127 3 6.2 surface Bluish blackening ghell-fish 9.5
Blackening on . . .
Recognized bluish | Little of odour of l
B | 284 ) 103 6 % | 15| 3 | 64 Jurface of  blackening precipitatel  shell-fish | 9
Blackening on Recognized bluish | Little of odour of
¢ 251 i 63 63 131 4 6.6 lsurface of shell—meatlblackening preeipita.te! shell-fish 75

Note: {1) There were no change in canned meat.

{2) It was bluish black in liquid. Recognized durk precipitate. This precipitate was produced on surface of cannel meat. There
was litte cdour of shell-fish except of non putrescent oduor.

Table 2. Result of the opening test of canned boiled Hokki—gai meat.

Total

Weight

Amount

fa.%p({fe w(;;g?t of(‘ g;l;))lid Of(gl‘{ir‘rlll\lid ‘r&(};\il)n Change of can wall S“r::)”i‘i’g of Ig?’gﬁ?gs ‘ q‘;}l‘:fi dOf "liﬁtfl dof Remarks
1 215 75 75 ‘ 16 B la?::l’gélgf;:né’;rt of No change: Iiormal ’Blackening Normal PH 6.4
2 170 50 55 0 [ ik ot o INo change Eﬁgﬁi iBlacken'mg Abtof | g 58
3 145 © | 16_~l No change gﬁ};ening! Normal | Blackening) NCr2a) pH 65
4 140 40 35 i | No change D ning Normsl | Blackening  Acid pH 65
5 | 165 45 55 | o | Dlackeningafpartof Thurk | Normal | Blackening ~ Acid pH 65
6 l 205 80 55 8 1‘ BI?cke_x;inlii%gt;r:ggzover, No change| Hard Blackening[ Acid t;i:;er{"gﬁh'gznt
7 ’ 165 55 40 0 | D e earts O |No change| Tender Blackening! Actd | Jed parchment
s [ | s [ m | [ Peme e e Tp ] o B o |G g
9 ' 155 ) { 60 } 7725*_' \‘18 7_, 7 No change l?lgcrﬁgn‘iglgt 'lfﬁndir___No change’ Bitter gﬁi%?@t
oo | ow | e | e |Pemmammaton puk el (e ] so | Ted oo




G RARR: DEOFECKIVBONAEREIESE $4% ROF LECRTML b3,
JEOSEE X Db { B C R BR OO KEABETS ) ROETHET 052D o1
7eBSEEERD SO, T L CREHFORE I PRl ( SR UHORBREETH Y, 1D
ZORET BT L5338 bitico LV IRH PeMBFAT 2 RET bk, B L L BRIGHE
ZHOBEBAS PR AOFERRD & NIk 88 P TEA LHEEH R b 7ce JEOH AT 1
TREE > & A — O RH3 bivk, LERAR ML CRHEOSHM s, RETEHRBD
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Table 3. Result of spot reaction

Sample Fe Cun S Pb
Blackened meat + K1
of K FaCN)g | Ko FelONg | HeS |
solid portion | K4 FelCNls | Ko FelCN)g | H2S | porg,
Blackening + + — +
liquid KiFeCNjg | K4FeCNlg | H,S KI
Normal + + - +
canncd meat | K4 Fe(CN)g | K4 Fe(CN)g | H S KI
Normal + + - -
liquid K4 Fe(CN)g | K4Fe(CN ¢ | H:8 KI

4. # £

U hoBE B8+ sk IRKEEMO
AP A EERSCERY TBIC S
OFFFBC Y VRE TV B0 {O0®
BRUHOFERBTH s T3, JLHER
BEA e T 3 ERCHROEERED bt
woTEEEL Laga. ToREYPER
Sl AOFERTD b2 ORERE
Biils, EclfcRTlER I vik

Table 4. Recognized mineral matters by means of paper-stip-chromatography.

Solvent
Sample Butanol-HCl Aceton-HCl
FeRf) | CuR | SnRf) | Pb(Rf) | FeRf) | Cu®Rf) ‘ SnRf) | PbRf)
k
OBflascoﬁ’S‘gOf@ff; 4055y | +(025) | — +C0.15) | + (080) | + (0.70) | ~ + (030
Blackening
liqud = | 050, | +025) | £<085) | +(020) | +(085) | + 073 | £090) | + (032)
Normal
camned eat | + (055 | +0.25) | — - +(082) | + 070y | — ~
Normal liquid + (0.55) | + (030) | — - +(080) | + (088) | — -
Fresh raw
shell-fish | -+ (0.60) | + (030> | — - + 08D | + 10 | — -
meat

Aceton-HCl: The solvent which were added to 109 of volume with eone. hydrochloric acid
into aceton.
Butanol-acetic acid: Graciall acetic acid were added with 2095 of volume into butanol. After
addition of 7075 of volume of water into the solution, only the part of butanol was used.

Butanol-HCl:

into butanol

Note:

The solvent which were added to about 502 of volume with 6N-hydrochloric acid

1. For the use of butanol~HCI solvent, it was deff cult fo separate of iroa and copper (temp.23C

ascended at 20hrs).

2. The spot of iron was tailing.
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Fig 1. Paper chromatograms of geparated mineral matter.

1. Tron. 2. Copper. 3, Lead.

4, Tin.
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HPcEH T LE2 o 2EBELT, 8, & BT 2828y AR RSSO RUE]
AP ROHBEBH 3L+, XBREH L VENCBIFID M T RERRLTWa T L k
VI Ty RERCER LR CREESY X YT 5 £B 1k chromatographyic X b #iH 241
BAWERS bOTRAL EOHHE I VEHT2EBRERLTCLIVWERbILE, MR8HZo
BAFIE LFE=NEI W ENC K 20T H %4 MEEAS CREI CEERH T 28538

&Y\ RO TEHOBM IR H A pin hole ORI CIXBR T 50Tk (v FEIREHE
HEBOKE X ) LT ifEo RSBV THOTHEAS X Y ATHP A AT 28 RMEPIHRS 3 ©
OMEz bN Do RAHCBE R £ L ZBARMC DO TREBARCE! o 2 En B
DRI C B O TREGOEN T bl 7 BHELERC T 5,

MULCEEDOEBIEE, ZRCBR UM L VER LA TR NITZRERIRL v Rk
POTH B LB DND ZESBSHIX VIR AT O 28BS e E L 284, £oEB TR BT
ZEHEOSBAELYEH T AR LER LZGEE&. RUEAKPOSBOTFABET b, FIECR
TREHBTACERREGH 58, ReE 8L e EAL., BB EIGEKE Mk, TiEEC
IOTRBRUCBRENCHEATI2METE L bivF, WITEOE GO BEE IS, OTHER
CEMLZER 628, BN TEE8. Rk —n ~5IEBE 1 v, SRR Ao Erile
FERDOHEHEDML TH Do

DI EoERY VHehm s B

Table 5. Result of manufacturing test BRICYT VEBL SR b 2By R
in laboratory-scale o

Ly #oczosRo-FAE L TcBsEX b
Ceries of o P{L** Color of oL BOH PEBHERKBOTHE, BT
kettle Solid Liquid Acau contents _ﬂrxurcmﬁ 13 %QU%, %10% o %ﬁ.@ P o)
Bluish blackening in . o g2y oty HE <
Gun-metal 6.0 6.5 liquid, ss mucl‘l a8 T ZHSBILKEH LIRS 2 L OT
surface of solid. Bhvh. HCRcER L do @i
No change. a bit of THEAZENTD b P2 R T N

Iron 6.2 6.4 durkness in liquid . -
BRRCEEZ LT CBEY, @M CERL
%ﬁﬁﬁi 62 63 No change. - 7ebDTH B, O EE Y HE THT
SR L O THOEREL B2 6B,

ZFCRERN S8 ERA L AEXKB T 5258
Fig 2. Tmer part of gun-metal kettle B A B S AR OBL 3% 3B E v KO 6 KR

' U3 T ROm & HER £ B
LREOHE X » AEBRCHE B L 2B S b o B O
B RERCER L cReR "SR X hiESL 230
Wl 2L d, T L CHHhoEBsBEE ] horc BT
b e © BRI 5O KA LENE N TH 20KE L &
RO MBI BRI CEORBH TH 5 5. LEBY
&R L <. BHLZEY . SEDEBILEL
AEE Z B U 7B R LRBIbKEs I LB AL
FebO LRI Do RAMFICR, JbFEH X )OS KR b IL
O I & U 7@ odb g B/KE#ES o BER S w1
CHEB RO FHEHED b s iy b+ B8y 4 R Bk
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LML TEAER X VERT2BRUSEREE TR Lo it an 5, HORHL TRAME
ORMEREL AR T2 L8RS 5,

Table 6. Result of heat ; CARERE T ARERT

able 6. esult of heating of tap-water in gt TR g s
gun-metal kettle BEE(LKELRER mjn?ﬁ%ﬁﬁ
ngl)P' rH 8.G. Odour l Color BSR. B0 pH = X bBIET 2
L | BRUECKHONTAEDTHD

15°C 63 1.008 Non | Non
' Litile of 23, PR X D WioHm
0 | s ~— | meal-odour Non Ain < 2o pH XL TREYEE
80 ‘ 6.8 — { Metal-odour Noa CEBZ &Y LT LB oR
® | 70 ] b ol | Non M & LI BB IRE 2 L7
HE LB ToOMHERCT S
Table 7. Result of manufacturing tst of liquid. Lovnd Hbivs, AEHO
Series of H cd Col ’ mEEEEAEL  URESEY
our olor
kettle " BRI EOBER bR L &
S P =] A

Iron ! 63 Normal ‘White Bk A&E&FPJL%'}EE%%‘S
+ 584\ BERCHBCRE

Weakening of A little of 4 z o
Guo-metal 65 mﬁ:ﬁﬁ£m bﬁm&% ERUIT 60 &%%“ME&
BoiLas, 2L HEC

BT 2LERD Do

PLEoind R T AESOBIEE L LTk, B0 EKRTF @ X )V AAL 2D OTH 2T
BEETREEERST<2TH 0. P2 RETREP., TAREBLELET smEito HH v &t
V. RAESE 2 BRED 5 Bk FEo L vk 2 B AN R0 pH 2B T2 LH 280,
s, FOMER. AMERBEABOMEB T L S0 L . AHEABX LEHTS
& B, NS aBEBOIECRECER AN NERIMAZ I c=F 2 1l 7V —-@EFO
FRABEWEBbRS,

5 ¥ )

SR KB & L OS2SR 2B B Lc, WERB LB 2 B8 & 281k
KELFELTEGREr &£+ 5288 £ &£ LT Paper-strip-chromatography ic X b 78 &
R BoeBELENTHLEXROUML TH S,

(1) WAEEHR, BHSCHsBEH TR BRUEHSEECRD btk XY EOMROFE LR
B bvtshiE it HAR A A D7,

(2) MLk @ROH sEECED bt 1 IREORENRD b itk NHHOKM b
T 2m RET blv,

3) H# 4 REDEENRRE ORI PCR Tl SREHOKEESEED bit7ess. MRUHRZ
%‘E\(b Bnkﬁ)oko

4) iR LTER LAmNdeS RARCRTREASHEELNED biveds, ZEREMICH CHEEE
BN L2 L0 X VENMEERTOL Bbivk, hRUTMOFAEEMIL IR D bivad D/,
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(5) BEETHCRTEEREN L 2RBMS DTSRy TOLBEL D, Z%0o8, 5. 5§,
HEOSBo—-HIMSH_BEE X VgL, @HULPCM AT o vIn{ Bbh., LTz
B ILERRN e ERT 2T IR ELREL CER A F 2 b0 LR SN2,

6) BENEROPHILEE LTERRL —RICHAV 6Ty 2NEREHEL M L7, $12c=
A, VI —~@BEERTS LEC, HiontRSEHU " EZOERETRIEHET & Td 5,

AERO BHICE L. #EAREL 2 IHERCABOKB LB OO REHFNH~BIR ., KGR
A LU CERCRH I N ASOMKCH LEER 2B L RT 50

6. X L1

(1) &M (1900 : 7Kg, 1%8

(2) Buttemberg (1803): Zs. f. Unters. Nahru, Genn. 14

(3) B, wrl (19110 2BemR

(4) =, BRR (1912): meeaii 121 1

(5} K, Z¢m (1950): [L® o 4 8. 18

6) WK: H. 8.4t 5 (BS54

M X% BEH: HB. K 5 2 (BmM8H).

{8) J. M. Newell and E. V. McCollum (1931); U. 8. Dept. of Commerce, Bureau of Fishe-
ries (1931) 1. 5.
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