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" Freshness-Test of Canned Fish Meats by
- Paper Chromatography” '
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(Tei Yamanishi, Seiko Hanai, Keiko Fukuhara and Choten Inagaki)
Laboratory of Food-Chemistry, Faculty of Home Economics,
Ochanomizu University, Tokyo

Summary

We found a comparatively accurate and simple method to test the
freshness of canned fish meat (reddish flesh fishes). '

According to this method histamine contained in water extract of
fish meat is determined by paper chromatography. The amount of
histamine is calculated by the area of histamine spot.
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BMERTITbN S C &) Galed® For xfaej/\%%mnzot S TEH BN T 5,

BERTURRABRICE 2R 3 —ROESENFFEIZEMB TH 505, i His
tamine T X 5d#EH L IN T3, Histamine &7 v E=7REZOHEMOEIEL,
THEBEICXSTERIWC EBED 5NTWV 5,

UEDXSBEEN S, WMEANOBEHEERE LT, BEE FBETIVTHL
Histamine 2833 L EWBRIBYTH B EEL 1L 5,

Histamine OFEEFEIC OV TIE, Koessler,d Fkil, GO #L,CD JHE,® KR,
Rose Lubschez,® F. C. Mclptre,®» FHH, O =k, GD Urbach®® FDOHEIH B
b5, T, %=%1% Paper Chromatography » & & TU 5%,

EEFL, BHBEANORBCRZOBENH 2EEBETHHCLEETHODT,
Paper Chromatography iz J % Histamine DEE»ZHAWD 203, BEHARI
DVTEHA, BEOEZBCKY 323 FH 2R UEBEZPRY I, CDHFHET His-
tamine 2EET A LI D, DL E D, HEAABROBEARNOBEIRIIFAREESE
AbIb,
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(I) #E#fFEAL D Paper Chromatography FE K OFHE,

EHATESH T 5 ARk oF sy (BER 300g) % 3 Huckss L, B2k
X, 2o E, % 30°C OlEEERIC 20hrs 5, ERACEVREKOR
DONIEFERCHEERZETICNLIOEO2HIC Oy, WHEANEFRSEMFICTEIID,
IEZT 10~121bs. 60 min. ZEF¥L, FROMER%ZRE & fFRE2HMEE L, KOM
A ZZEA THEEZHAE, LERFT LIS

(a) /B 3g, MWK 5 ce, KYF 102 NaOH 0.2 cc %?L%*'@%E’“fﬁ, 6n-HCl
TY bv R VB E U, n-BuOH 5ce fni, X< RERH L TELDHE L, BuOH
BeoBEU TR ET %,

(b) (@) LE—HETEERROMLEL S, AN 2g, &K Scc, 102 NaOH
0.2 cc n-BuOH 10 cc.

(c) W 3g K&K 5ce A & < BRR, 20% CCLCOOH 2cc mAfRERR,
n-BuOH 5cc THit,

(d) &KW 30g, Z&E/K 40cc, Kk 10% NaOH 2cc 2 H$hr TERy, HHRE UL
30 min. WE%, 6n-HCl 30cc i TX<iES, Smin. HEH, BHOSEELTLEE
Wb, BERZ 10cc OEEKTHEE HHEBEE LI DORERMLET Scc ICHENE
UTHEBET 5o

(e) #W 20g, ZEW/K 40cc RO W S5g 2ASKHBTERT S LEGHICHESH
WREIs 3, 30min. BER, 6n-HCl 5ce A X < #iEk, BLDHEL T EER 25cc
210cc il BRBET B

PLED 5 EDORRICH X, WIEICHk~NB &Ik b Paper Chromatography S
WL, I3 2% Spot DIREERHLEL T2,

?ﬁ'ﬁé%ﬁi Table 1 O T, (e) BRI ILINC EWDI T,
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Table 1
Method of Freshness of Number of Appearence of spot which Rf is corres-
extraction fish meats spots ponding that of Histamine (0.53)
Fresh \ 2 invisible
(a)
Spoilaged 3 very faint colour
Fresh 4 invisible
(b) :
Spoilaged 5 very faint colour
Fresh 3 invisible
(¢)
Spoilaged 4 very faint colour
Fresh 3 invisible
(d)
Spoilaged 4 very big but some what tailing
I Fresh 5 invisible
(e) -
] Spoilaged 6 clear

LT, (&) BBRUTEBERICERATEA2DE SRR 2129, €OHHBEBFTO
Histamine DOEERFIFE LTz, FEid Rose Lubuschez HCY 2w L1z, T DFHE:
D EIE Amberlite IRC-50 iz Histamine % R¥ENICEZEIE, NN cAE
THEH U, Diazo HEX IV HBLICHATETADTH %,

Je, kR 10cc 1T 20% NaOH % 2,3 @A T pH7.7 &L, %%® n- BuOH
mA, 30min. HHEH, BWLAEE (1500 BT 10 FR) L, n- BuOH @25,
Amberlite IRC-50 % 4g fmAC 1hr. #EEL, n- BuOH E§® Histamine %1%
E 3B, LD Amberlite » FWDOARVE2—L Y B tube B L, 95% EtOH
20cc TEeH (T DK, Histamine DWEHIIR 6 17cW) i, 3.8% HCl %» 10cc
A, 15min. &, HCl %% Pyrex tube 1B, RWC, Amberlite i3 1.69%
NaNO: aqu. 10cc T, L H 2 DOEHFE % 100°C T 30 min. hnEdg, X
RTWHRL, ik, Diazo B (FRE0) 2cc 2ina T4 S8 UKB i 3min. HE,
Methyl-isobutylketone % 4cc fmAi, 30 EEE#, #0208 L, Ketone B2,
C® Ketone J&ic Vernal Buffer % lcc fnz, 30 EEE%, XiBE+H T 30min. &
H, IN2HELESH T 530mu. I THET %,

CDHHT, o3, #i¥ls Histamine-di HCl D5 %2 By, Ex DB IcHs U1
RIS D S A2 R Y, BE & HEfEoBEFREO Standard Curve 21EET %,

R, EIRRZH S 12D DEBOFEE 2T 512, BB, MBHEFEOET U NA
MEmME#LUZ 3D 20 g &, #fL Histamine-di HCl @ 0.5% 7K#&# % 2cc ini, Hék
FTRRAICISBBIRIZ DR (6) BTV, (7277 LBRBDEFILFTHY, Nag
COs Trf: & 729), Cﬂ%C“)% 3 Rose Lubuschez ZF%#AL T, Hfafi%sk
% Standard Curve X b Histamine-di HCl B %k 77, AWNTHOD mg % DEHIZ
ﬁﬂ?ﬂﬂ(ﬁ} 2% S LUTHE LU,

DiERE, Table 2 R, AKH Histamine E0DEINEIE 98% T, +4
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Table 2. Recovery of Added Histamine(-di HC1) to Fish Meat

Histamine(-di HCl) mg 2 in Meat
_ Test 1 Test 2
Boiled fish meat 93 106
Added Histamine-di HCl 50 50
(0.5% aqu. 2cc.)
Histamine added meat 142 155
Rate of recovery % 98 98

(II) Paper Chromatography i1 - % Histamine OEE,

—%1<, Paper chromatography »HWVWTODEEFEICIIRIIUTIKD 3 FEdd %o

@® ez G BEHEed. i, EEReR). @ W%, © SpotE

TR PRE o
FBEFZ, O—0O) KT @ 2R AI2H, @) L2 HVBETRETHERIE LN

DT, F5 @) ITL-10

(A) Paper Chromatography D ZFEHiZ.

Spot OEFEIT L D E#KD 51Ti3, Spot HEEFNICH B L EME—DULEEHTH 5
> 5, Paper :Chromatography HEFED#% M2« Bt UICER, ROMS&EFMNT
TODBRRERTHATEREDI ’

RBPOLAFE: 27y b (BDHEHE 5/1000cc) ZAHL, 0.0025cc # 2cm
x40 cm KDOHEPEFEHK No. 50 OFHid> 5 Scm DOFEBRFHRICERE bmm 1T/ 5 X
JICEBUTHL2ICHRN T2 (BFICL O ) FREIERICTESX51T8%),

B . 109, NHL,OH #F1® n-BuOH.

FRBEEE : 20=x1°C

JEBRYERE KON FRBERER 0 IEREIC 283cm R IV B, CHICET A KRNI 17 hrs.

g 40°C AL OEIC KL b, FIRAERIA (F 15min) T##E$T % (Fan i X
DIERZEFII L),

Ff: a) Ninhydrine > 0.25%5 Acetone K 2% %, 90~95°C ¢ 10 min.
fn#3 % &, Histamine spot |3 Rf=0.53 ic& @ %% 9, b), Diazo :&X¥, HIL
Sulfanilic Acid @ 102 HCI fafn#uk & 5% NaNO: aqu. %, {#FHETICKEH
THRESL, 5 SHMERTEZL, 3 5%, n-NaOH 2BOEET 2 LB REEPE
'?—o
(B) Standard Curve O, ,

Histamine-di HCl D& %2 AV, HExOEEOEEBEKZ/ED, hicok, (A)
DT Paper Chromatography %47\, 1% 54172 Histamine (O Spot DEZ KN
MERRYD, BAB LU THER2HEMT 2 L, Table 3 O Th %,

z @ﬁ%ﬁ&ﬁ%&“&ﬁé%é Semi-logarithmic Graph Tmxd &, Fig. 1 o<,
Histamine-di HCl EE s 250 y/cc & 5000 y/cc [ D#FTIE, 13ITEGHBEBRE S
%o Spot DFFBRFIEEIL 250 y/cc T, WD THLIES UTHIHLBIEETD %,
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(FB): I—(e) itk VXM 2HABS KL, & Uk, Histamine-di HCl OREE
» 800q/cc ThnEdT5&, W 100g F D Histamine O mg Hid, AAKIEE
5% EHISUT, RO X HICHEH, 21.8mg &723

0.3 mgx10x 20%0.75+40+5 . 100, 111 —~21.8 mg

25 20 183

Table 3. Relation between the Content of Histamine (di HCIl) in Original
Spot and Area of Spot developed.

Histamine-di HC1 Content (7)
In 1cc In original spot Spot area (cm?)
250 0. 625 0.50
300 0.75 0. 66
500 1.25 1.13
1000 2.5 1.73
3000 7.5 3.10
5000 12.5 3.85
6000 15.0 4. 50
8000 20.0 5. 49
10000 25.0 6.14
6 —
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o 4 —
g
8/
[
& 3
3
g
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] [ L] B
100 300 500 1000 3000. 5000 10000

Concentration of Histamine-di HCI (¥/cc)

Fig. 1
(C) EEE~DHH '

FE 1. Ry (19534210 A 5 H) TR IHEES FN W% 30°C DIEH A v
i, e 16hrs, 24 hrs, 40 hrs, 48 hrs & U727%, EZET 10+11lbs T 30
min. B LI 3 Dico %k, (ID)—(e) itk b Paper Chromatography DI ¥ %34
U, () #ick b Paper Chromatography %17\, 7557z Histamine ¢ Spot
DE D 5, B Standard Curve iz & b Histamine B2k 1o i &EFERIC, FH
—#EHC D 5 Rose Lubuschez ¥:ic J b 8, WisEEEz B,
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fi13, Table 3 @<, W IZWHEIEHEE THWVEERB TV 50

Table 3. Comparison of Amount of Histamine Determined by Paper
Chromatography and Rose Lubuschez’s Method (in meat of
Scomber Japonicus) .

Hours of Amount of Histamine in Fish meat (mg%)

Incubation :

at 30°C by Paper Chromatography l by Rose Lubuschez’s Method
0 non spot ' —
16 non spot ' —
24 non spot 25.8
40 185.7 193. 5
48 207.9 309. 6

K 2. 1953412 6 H, HREMETHREINIIY Vv 2ERNICEFEL, 1 H,

2 H, 3RO 6 BREEEH KEBEEICEE LI § OIcD s FROER 2T,
bW /7VEIC & % Histamine JEREHNITHAVEE 7L 5720

T

Table 4. Determination of Histamine by Paper Chromatography and Rose
Lubuschez’s Method (in Meat of Cololabis saira).

Amount of Histamine in Fish meat (mg %)
Days of Stored

by Paper Chromatography by Rose Lubushez’s Method
1 non spot —
2 non spot 11.6
3 25.8 32.2
6 154. 8 168.5

|

KB 3. FHEr 2 12 AR & FRICELE STz OW T Paper Chro-
matography i< & % Histamine OEE 217\, MOEEHEDRER & BB LI,

#EY Tableb DB D Tdh %, Trimethylamine K¢ VolatileN OFEEHEIIELE
B LR EEAERMICE 2 D TH B,

Table 5. Amount of Histamine Determined by Paper Chromatography,
Trimethylamine and Volatile Nitrogen in Canned Meat of Cololabis saira.
. . | Amount of His- | Amount of Tri-| Amount of
Sseé‘;gzl(éf DS%;S(I)?‘e(()if Orgagcré(:ieptxc tamine in Meat| methylamine volatile-N
; (mg2z) (mg2z) (mg2)
(NH3-N)
1 fresh non spot 11.7 46. 0
A 2 fresh non spot 11.8 48.1
3 some degree of 25. 8 12.3 50.5
fishy odour
6 spoilaged odour 154. 8 15.0 135.1
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1 fresh non spot 12.2 50.9
2 fresh non spot 13. 4 53.7
B 3 fresh non spot 10. 6 52. 8
6 somewhat 21, 5% 13.6 . 51.6
spoilaged odour
and slight yel-
lowish colour
1 fresh non spot 10.3 | 42.8
C 2 fresh non spot | 8.1 ‘ 40. 1
3 fresh non spot | 7.3 | 36.1
6 fresh non spot | 5.5 37.5

Note that * is determined about twice-concentrated sample.

=z =

(D—(e) OHFETHHE I DER2FAL L, chucox II) D4 T Paper Chro-
matography »%7%>, Histamine /—E}%%X&)% &, ca. 22mg % » 5, ca. 200mg %
OHEHEATIIHELE UWMED B NS C &b o725, COB, FCRFAROR O HERE
B2 EICPED Histamine 2T HIE T %, (AH2ET3 L, EEEIZ
2 LT, 4 EMVMEELZ L EERRDIZOT, BEZPETICER 2EET
L bt iz), Histamine OFEEHFHFEERZ, AWT 100mg % L INTWE» 5,
EHEDIZ @ Histamine OFEEICIE, FETEEOBETTHOTH I EEZL D,

AEEIZ, BEREOHEICDOVTIT-12 4 DT, Histidine #EDOZ WV OFEDHD
MEROREICIAERZFIEALES L, FHERELERTH 50 b EAMIE
HHEET 5, '

= )

Fxid, HBEOBENI S THELSHEEARN RBAR) OBENE®E2RARHB LI

CDFHHEE, AROKMMBAE T O Histamine %» Paper Chromatography € X b 5E
BL, YIEOHSLTETHEDTH b, LDHA, Histamine D& iZ Histamine-Spot
DHEE» 5 HHT %, '

KB, COFERY o KEREAAOREICGERL, EROERMEEL Trime-
thylamine DEBICI 2 HE I VENTNE L E2RD 1,

DT, COMFBCBWTHEBSCHER2EOILHMRARZDOIR AL LB, o0
ICHIZED#EITICHE ~ OE T ORBITHOWIIHABR Z LS EA BMICEROH B2 E T
5o

BB, AHFRICHWIZENL, TNTEMERERRAREFICL -T2 & 2HE UK
I %o

' B
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