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Modified Colorimetric Determination of Histamine in Marine Products

Ikuko Takeuchi and Hiromitsu Osada

Recently, an analytical data of histamine in canned tuna was reported to be different among
the Kawabata’s, AOAC’s colorimetric and fluorometric methods. Therefore, a simple, sensi-
tive and reliable method to determine histamine in marine products is necessary.

FDA recommends the fluorometric method as the reliable and best means to determine
histamine in canned foods.

Histamine in exportable canned tuna in brine was practically determined by the three above
mentioned methods. The value obtained by the fluorometric method was fully satisfactory to
meet the FDA's safety guide line (1 mg %), whereas the value obtained by the Kawabata's
method was above the FDA's safety guide line.

It seems that the cause of the high value usually obtained by the Kawabata’s method is due
to the existence of substances disturbing the diazo reaction. Those are not thoroughly elimi-
nated by the single treatment with the cation exchange resin. After those are eliminated by
the treatment with the anion and cation exchange resins, histamine can be determined either
by the AOAC's colorimetric or fluorometric method, but the value was not coincident thor-

oughly.

ERXZ I, =50, AVA, BN, A9V RBEDRERARRZBLEINZHHEDOCRAFU L
LENMN VELEDOBIRBBMAIERIICE - TERTS. Ch2FRBICEIIT AL, UAKE, KiE
B, RS EFORER 7T LAX - CLIERO 7L VX - AP EHEL O BT,

FE, KBETEEte 24 hEBRNURE, FDARZOFEOHEAICRHLT, X208
ETHRAILLS>ELTWVWE, TOEEHEEIX, 1t imbh, 22 DOMERELELT,
AOACOBESHIERIERL T3,

ER% I UDERKEE LTIE, KFE, ANEY, AOACOHMAEED, AOACOMEITEY,
EEBE I O NI T7 4 —IREBHFEYMEDHBH, FIT, Lerke 58 H3EIEL TV BHEIT,
ERGEDENMCE AHEMBO /T YRR ELMEIZ ), BETHOBEENL L TEHEEDS
WHIR AENBEEN S,

AT, AuiE, AOACORBHERTIEOITIET, A~/ okBEHEPoez 2 o
SEPAEL, ThSOEMNFDADTLEE (1m%) IWkfd 20T h 2HH1,

RIT, MEHEETHE LIS —BICE M 2R UICO T, 2OBREL2EAL, ERBEORBR 2R
AT




80

X B 5 &
.8 #

WA 7o kBERE (FNFRICCF ) 2RAME Lo, IRESSE LT, 7 0k,
h Y AR RO KEBEEF 2R E U
2. A E

EXZE g, TEY, AOACOHBED, BEAHEY RUKBEKICH > TAIEL .

AE . 7% MY 2ol (TCA) T, BRFOERZ : U 2HEL, Cha2hF+ o5
#is (Amberlite C G50W X 8) THLIEL , 0.1 NIEBETHAEE, o7 RIS » THta, BT
S¥FeEE (510 nm) THIELTZ,

WM X2/ -V TRAROERZ T UL, Ch%27 =% o KHEE ( Bio-Rad
AG1X8) THMHEL, BohiiHEOE b NICHHROMEHRE 2 BB HHEET (Em 444
nm, Ex 350 nm) THIEL .

WRE . A%/ - VTRAFOERZ 2 2L, Th2AG1 X8 TUBE, 351CCG50
WX 8 THLIEL, 0 INHEEOMHKITOWT, 7V REL, AXAHIEES 610 nm) TAELT,
3. CG50WX 8 T2, BHEXADOHXESFICEII A Z2ICEE
BADT%TCAILEAERZ & UK %2, CGS50WX 8 THPEL, 0.1 NIEB T LK
SRS Y, 2 IUGRPHELI,

4. AG1 X 8AICC GSOWX 8 T, FHRADEXZ2IEE

BROx &/ -tk bexgz i Ui 2, AG1 X8 TUHEL, #ohnitiHiREI6IC
C G50WX 8 THLEEL, 0.1 NIEBTIRHELIIEAD R4 L 3B» U7 JRIGILL W HBEE
L.

5. SUAFILEBBIOR N TFST74— (TLC) L&5, BHES (CG50WX 8 A38) RUM

HEXS (AG1 X848 hoT7IVRIEBEHMEO /O TS L

TCARFAZ /7 -NTLBBAFD 22 I %2 C G50WX 8 RIFAG 1 X 8 THLEEL |
Bont:BRERS R ORERES, £12AG 1 X8 TUMBE, 35ICCG50WX 8 TIUEL, 01N
HEOBHESEFNEN2TLC (VYA 160, TLCF L — 15748) iKhld, 10%7 v E=7F
IKCEFILT: n -T2/ —VTEML, =2 e R RIDTVRETHKEL, 732 VEOERS
fT-1

ERERRUVER
Table 1. Histamine content in exportable canned tuna.
Sample Kawabata’'s method Colorimetric Fluorometric method
(mg%) method (mg%) {(m g%)
1 5.54 0.95 ‘ 0.12
2 5.42 0.45 | 0.13
3 5.97 0.6 0.16
4 4.86 0.75 0.16
5 5.48 1.05 0.15
6 3.60 0.85 0.11
7 3.13 0.7 0.1
8 3.15 0.1 0.12
9 6.25 0.95 0.11
10 5.54 1.5 0.09
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Solvent :n-Butanol saturated with 10% ammonium hydroxide
Samples : 1: standard histamine solution 2: standard histidine solution
3: methanol extract 4: TCA extract

Fig.l. Silica gel thin layer chromatograms of the methanol and TCA
extracts.
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Diazo reagent Ninhydrin

Solvent :#-Butanol saturated with 10% ammonium hydroxide

Samples: 1: standard histamine solution
3: the effluent of the anion exchanger

2: standard histidine solution
4: the eluate of the cation exchanger

Fig.2. Silica gel thin layer chromatograms of the eluate of the cation
exchanger treatment and the effluent from the anion exchanger

treatment.
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Table 2, Comparison of analytical values of histamine in

canned mackerel after the treatment with the
cation and anion exchange resins.

Cation exchange resin Anion exchange resin
Sample (CG 50Wx8,mg%) (AG 1X8,mg%)

1 0.19 0.12
2 0.16 0.13
3 0.24 0.16
4 0.2 0.16
5 0.16 0.15
6 0.11 0.11
7 0.14 0.1

8 0.16 0.12
9 0.18 0.11
10 0.16 0.09

(Histamine was determined by the fluorometric method.)
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Diazo reagent

Solvent : n-Butanol saturated with 10% ammonium hydroxide
Fig.3. Elimination of substances disturbing the diazo reaction.
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Table 3. Histamine content of the effluent of anion exchange
resin and the eluate of cation exchange resin by the

D7 RIEBHENHE Z2iREL fluorometric and diazo colorimetric methods.
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Table 4. Comparison with histamine content by Kawabata's, AOAC’s
fluorometric and modified colorimetric methods.

Sample Kawabata’'s method Fluorometric method Modified method
(mg%) (mg%) (mg%)
1 7.1 1.61 3.5
2 12,18 0.09 2
3 1.59 0.02 1.3
4 1.8 0.05 0.8
1 : Seasoned tuna
2 : Seasoned skipjack
3 : Boiled salmon
4 : Mackerel flesh(raw)

DREGHETHIE L1 L b §20~84% DI 2R LT3, MBS RIS 2B I KT IT—H
TRIRE LT,

2 B

1, HHA< S okKEREEO RS ( UERPHANI, STEEHFETZIDOMPHBUILEE, 8IFE
BltRELENALN, AOACORADHEILL AHEMIZSFEITEVERZRL, AEEIC 3
BAFEEI—RICEERZR LT,

2, BOEAHETERELEIZ, BWWEWMERZTRL, FDAORESEYE (1m%) KT 3 $
DT - 12,

3 AG1X8, I5ICCG0WX 8 TUHL, t 22 IV UNDODUTIVRICEBHD 7 ¢ L EIE
PDERBREL, MATHRILEIN TR 2 I B 2AEL, KB U, AL 28IE
BIEFTSITUT—BL -1,

X

1) Kawabata, T., Uchida, Y. and, Akano, T.: Jap. Soc. Sci. Fish., 26, 1183(1960).
2) AOAC, 316(1975).

3) AOAC, 296(1980).

4) Turuta, Y., Kohashi, K. and Ohkura, Y, :J. Chromatogr., 146, 490(1978).

5) Seiler, N. and Knodgen, B, : J. Chronatogr. , 221, 227(1980),

6) Lerke, P.A. and Laurence, D.B.:]J. Food Sci.., 41, 1282(1976).



