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On the Formation of Histamine during Loss of Freshness and
Putrefaction of Various Marine Products.

Mitsuzo Takaet, Atsushi Itpa, Hanako Muravama, and Suga Soma

Abstract

The amounts of histidine and histamine accorapanied by the loss of freshness
and putrefaction in the muscles of 21 species of aquatic products have been
determined by the ninhydrin reaction with a Hitachi Amino Acid Analyzer Model
KLA-3. The results obtained are shown as follows.

1) When comparing different types of fish concerning the amount of
histamine in reserve in the muscle at 25°C for 48 hrs., this crystalline base may
be classified into three types; the largest amount of histamine was found in five
species of red muscle fishes, Sardinops melanosticta, Engraulis japonice,
Cololabis saira, Seriole quinqueradiata and Scomber japonicus, showing from 70
to 263mg per 100g. Hemiramphus sajori, Trachurus japonicus, Konosirus
punctatus, Clupex pallasi, Paralichthys olivaceus, Limanda herzensteint and
Kareius bicoloratus had comparatively small values of histamine being below 10 mg
per 100 g. Histamine was not formed in five species of white muscle fishes, Sebastes
vulpes, Sebastolobus macrochir, Lipidotrigla microptera, Ditrema temmincki and
Hypomessus japonicus.

Regarding the muscles of mollusks and crustaceas, Todarodes pacificus and
Pandalopsis japonice had only small amounts of histamine below 3 mg per 100 g,
but no histamine was formed in Paphia (Paratapes) undulata and Pandalus
hypsinotus.

2) In Pandalus hypsinotus, a crustacea, histamine was found in small
amount in the eggs, though not formed in the muscle at all.

3) The decrease of histidine and the histamine formation were apt to be
slower in the muscle of Seriola quingueradiate (saurel) than in those of Scomber
japonicus (mackerel) and Cololabis saira (mackerel pike), and apt to be faster in
the muscle of Cololabis swira than in those of the other two species.

4) 1In the same species of fish, there had been more histidine in the ordinary
muscle than in the dark muscie, and histamine was formed richer in the former
than in the latter.

5) It may be said in conclusion that the degree of histamine formation in the
marine products tends to be governed by the histidine content, but not
proportional to the loss of histidine.
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(Laboratory of Food Hygiene, Faculty of Fisheries, Hokkaido University)
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sk, VL wRLT, A7 SR, VoSBRHEE, V- FF v ARMA A F G s S OKERRI
Y37 LAX—RBATENREL TV, 1 HTREULTRE » S EHAVTZIDN, YR
it Ute Proteus morganii #E: T3 MBI L > THRBOe X2 I U BEET B L L, ZOH
BReRAZ IV ESBCASLY < RERTICLREIDBETSCLEBED LT EYD, &1L,
ERAPiCe 22 1 L OERAZERT AEFBEET 3 LV IRVBITLNRYD, B E ) 2707
IV AFYAE, MYVAFATEL, FHVIFL, 73R 73V~ AFVTT200, 7
WHEAVIEYDT LENZOHRAETFE LB L RHELTY 3, JIFRLS Batosgd
B LYY Y (saurine) MR EBEEL T, Zhde & L EUOEBERZEL, D
243 ICHEIVER 2350 k., ANFHIC P. morganii 2B 5 L EBOEL X2 1D
PHTILBERINS T EEHELTVNE, 499 v OXREIIARETD 355, REMEFBIEOH
B, BHEO= e FICEEMETH 3 LRINTN 3,

—%5, BAHORERETS & OBRICMES e 24 2 ORI 20 THEKSI & & 8 AR
5B DILEEITRGEN D B, HKS Ik X% vAERRIIERE 2F 0L ERICKR 3D B
Br2F oL SROENTY, Vv, wFu OEBHEOAIIE X2V ERBBEN L 21
HLE, B FROC E 2ED T3, KRS IE Achromobacter histamineum W X % b R
%3 DEREERBRI L, 20°C BIROEE THEROETS 5 & 36 o & s FRICERIN, E1Z,
pH 5.5~6.5 OMERER THED & 2 F U » BURBBSRIEES B C & 2RBD T 32,

TDEX5i, Lx& LR LAY —BATHERWEDO—DL UTHEIN, ERFEIELE
RINTEN, ZOB LT LDIBEHRI 0= v 57 4 —™, Eggerth 5DHED, LI ZOHR
19, Bioassay®, KEED, REWEHED, BIESITED, B4+ HPE cotton acid succinate
Wk BBREE RFIA LT Mc Intire-FIEE®, 4 % U 35HUHE Amberlite CG-50 T X % {52
OHGEREZETH M, R0 RO 7VREE2BERALILEDOTH S, SEEELIZT ¢
BHEHEHC L 5T, bx2 IR FYVETEAIY, RMEAOCHERT S ORI
ez ERBRPEEL, »DVTEAF UL OWPE LRI LIOTZOBRLZHRET 3,

REBLUCERFE

BN EEHNOATS THEALVIAME 21 EEER LIS

EBAE 0 AEB IO A RE B A BEERNT7 4 v ~Rics s L0 bRIEREh,
TP ARFNFNIARZHEEL, b iEl-oTr s — LB LUIE Thbd % 15°CH I 25°C
DOIERER T 24 B, 48 RET77E 2OELDOERORHRELI:OL & b HL, HHTHER 4
BILLTE 10g 2EWRU, 1% ¥ ) CEER 100ml 2MATKBLI228EX 4L, B
S3HE (5000 1. p.m., 1053 UTHHIKZED 12, DOTESIFY OFETY s ) U BEREL, &
BLUTHRRIEE Uz, BRAEDE—ERICDWVT Amberlite CG-120 2w, BT i VB ABS
¥Et KLA-3 BITexF Uy, X2 IvRIFT7TVE=TRERLUIL, 31, BROBEZMS I
D ICMBRIEET & > TERBERXER (T VBN L&) 2REL.

BREIUER

I 73/BEMMHCLZERFV Y, eREIVOBHUR
7 BEBSHTEONIEROLXF Y BIF 24t VOBEHEBI: Fig 1 ©tkH
Th 3,
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p———————— Amberlite CG-120 15cm column 50°C ]

A
2 Histidine n Histamine
g
%
Q
]
2
Effluent ml 60 120 2ko 300 360
——-0. 116M Na-citrate ___'__ 0.025M Na-Borate .. .|
N&" 0.35M pH5.28 Na* 0,60M pH8.02

Fig. 1. Analysis of histidine and histamine.

II. AECLAERS I VERROLRK

39, AREAICe X4 1 VEREPEBEUITERIE Table 1 DERHTD 3,

Teble 1 X oBHLR LI, ARt -TeRx% iV ERBIZLLHDERPEDONS, T2
bh, BRIk Te X2 v 2 ERICARLIABIRvAVY, #20F A0y, o=, 7Y, ¥
R EOFEOEEEDAT, ChbdOARVTR LI 272 ERENEV, FELRBZREN
24 W, AB WS EROWEHEL X7 U L HRERE LY, FECSL TRYRER L 27O T
‘iz hHerBbh3,

DX, BRICE-Te2x& 20 bR LIIARR v2 Y, 79, 4, €34, <XV
4, asvm, 2LLRET, LhbDAEDEEe 27O ERIde X2 v REBAERLIIE
TABOSRICHENTH L2 >TW 5,

F7r, BRI -Te 243 028 ERUE» o2, HHVIRERLIZE LTS 3 b THE
TholrfafBiz vV 4, ¥79, WFFv5, 9ixFrd, FH, 7H¥Y, rrexy, Ea b7y
IR ET, TRLOESEY RFUUERIBIS I IEA 5TV 3,

COX B ANEOBERICES € 24 ¢ v ARBIRFEKS LI & 030, Ryofic,
Fon POPEGMAIRCEO Y, BHOARRIDDTHLVSD 0B CERLEVLT &
Thte, P G EHEED, WHWAFRAICIZE X4 L OERENE L, PREATIVEER L,
T, BLARETRERZ IVHELERSNZVEREL TV S, EHLOWEMERTHIE
IZFHEDEMMBED 6 N1z,

III. @R & MAROER% S ERROHE

FRETORENTERREMSH D £ 24 & VARERZHEBIU IR Table 2 DLBHTH
%,

Table 2 €& 5N 3 Loz, %, 79& b ERRICEOTRBBICHE->Te X% 3 OERDBE
Brgmw b hich, MAKRTRIEEATED bNEh o, WAL BMARD e XF v v GEb
BRI DN ERBELTE Y, EHOVBBIRERTY Table 2 O X 5 1 MAROLEREE
2F UL EBREBRICHATIIADIRDEL, LOeXF UV EROEN e 22 VERRCHE
LT3 a0 EEbRE,

IV. lEBOERS S Y ERROEE

P RAOTHR L0 22 ¢ VARRERRBUIRRIE Table 3 DEXY TH 2,
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Table 1. Variation of histidine, histamine, ammonia and volatile basic nitrogen contents
accompanied by the loss of freshness and putrefaction in various aquatic products.

Reserving | Histidine | Histamine | Volatile NH,
Species time (hrs.) base N
at 25°C (mg%) | (mg%) | (mg%) | (mg%)
=3 v § Clupeida
F % Hypomessus japonicus 24 13.5 0.0 64.1 13.1
48 6.1 0.0 146.1 39.2
2/ v u Konosirus punctatus 24 155.0 0.0 30.1 7.0
48 2.9 1.0 125.1 330.0
= ¥ v Clupea pollasi A 10.9 0.0 35.2 10.3
48 1.6 1.0 196.4 12.8
< 4 vy Sardinops melanosticta 24 613.3 162.9 18.1 24.7
48 4.3 152.2 119.6 124.6
H¥ 794Uy Engraulis 24 875.1 69.4 28.3 45.8
Jjaponica 48 173.8 ‘173.5 185.3 171.8
% v B Belonida
¥ = Y Hemiramphus sajors 24 400.3 6.0 71.5 37.1
48 2.2 9.4 233.6 88.6
¥ v < Cololabis saira 24 1097.8 188.6 38.2 46.9
48 8.6 262.8 205.7 182.9
2 X% B Percida
Y 3 ¥ 3o Ditrema temmincki 24 38.2 0.0 59.8 7.3
48 1.2 0.0 148.3 14.1
< 7 ¥ Trachurus japonicus 24 250. 4 4.4 62.5 22.8
48 4.3 8.3 226.7 9.4
7 Y Seriola quinqueradiata 24 798.2 75.8 29.9 3.9
48 53.3 153.8 9.1 128.4
< % 3 Scomber japonicus 24 483.8 120.5 26.4 33.4
48 23.1 245.8 166.4 107.4
Ay » 8 Cottida
< V' 1 Sebastes vulpes 24 trace 0.0 51.2 3.6
48 1.1 0.0 144. 4 9.3
% F ¥ Sebastolobus macrochir 24 trace 0.0 35.2 3.2
48 0.7 0.0 154.0 6.5
H9H v T Lepidotrigla 24 6.0 0.0 61.0 3.1
microptera 48 8.1 0.0 110.4 15.9
#V 41 B Pleuronectida . 0.0 95 s
% ; Y race . . .
A¥ 7V 4 Kareius bicoloratus % trace trace 92.5 31
<*H V4 Limanda herzensteini 24 16 0.0 61.5 0.7
48 2.0 2.1 210.0 14.6
t F 2 Paralichthys olivaceus 24 0.8 0.0 30.9 14~51'>
—#E@ Bivalvia 48 4.7 2.8 244.8 35.
y P Y
7 7 9 Paphia (Paraiapes) % 11.3 0.0 48.2 13.7
48 21.7 0.0 90.8 27.0
58 & #f Cephalopoda
AN 2 4 A Todarodes pacificus 24 53.3 0.3 172.8 31.9
48 3.4 3.0 397.9 68.0
H # @ Crustacea
} vz ¥ Pandalus hypsinotus 24 6.1 | * 0.0 123.2 11.0
48 8.4 0.0 308.2 24.2
Eu } 7 hxv Pandalopsis 24 45.0 0.2 203.0 67.9
japonica 48 5.7 0.3 330.0 60.0
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Table 2. A comparison of histidine and histamine contents accompanied by
the loss of freshness and putrefaction between the ordinary and the dark muscle
in Scomber japonicus and Trachwrus japonicus.

Reserving | Histidine | Histamine | Volatile NH,

Species time (hrs.) base N
at 25°C (mg%) | (mg%) | (mg%) | (mg%)
- B 3 ordinar, 24 483.8 120.5 26.4 33.4
. muscle 48 23.1 245.8 166. 4 107.4
Scomber japonicus e — e
dark 24 174.9 0.0 28.9 8.1
muscle 48 53.8 trace 57.2 17.7
< 7 v ordinary 24 250.4 4.4 62.5 22.8
4 muscle 48 4.3 8.3 226.7 94.4
Trachurus jaoponicus — —
dark 24 74.3 0.0 4.5 14.2
muscle 48 5.5 trace 174.8 25.2
Table 3. A comparison of histidine and histamine contents accompanied by
the loss of freshness and putrefaction between the muscle and the eggs in Pandalus
hypsinotus.
Reserving | Histidine | Histamine | Volatile NH,
Species time (hrs.) bage N
at 25°C (mg%) (mg%) (mg9%) (mg%)
. 24 16.1 0.0 123.2 11.0
[l muscle a8 8.4 0.0 308.2 24.2
Pandalus - .
: 24 11.9 0.0 95.7 8.5
hypsinotus ogg 48 trace 211 163.5 14.0

Table3izAHN3 L 3T, FRITBOWTIZBRICE->Te X2 2 OARBELED N 10
S, —F, BRCREHe X7 U EEBHRIENTEL Zh sk bbb b g, 25°C, 48BfEoD
HEBIZX DD Aot 22 L OERPED SN, ok, ADHA & IOV TORKREHIRA 2
12D T, ADHREIFDOVTICE 24 8 VAEREBNEOLHEBH Lz, T TrER~NIIE I
AT L > TRERBUCEE ) e 22 I VARBRIZVEL 3 LLZERBEDh e 5, £ADIRKCD
WTHRIRZC EMBHEING, LIV ->T, BREIDE 24 3 U AREOLEIZE < DRANEHI
DWTERTICEBBELEbh 3,

V. ER&EEOZER(CLIEZLI VERROER

HPROERBRICE > T X2 3 VERBOSVED0/AEY /S, vow, 7Y 2R, FARE
15°C & 25°C TR I RI2E 3D 22t VARBRRBLIL, HKLP IR, F—ARETAKD
KPCE - Te RF U EEVBEZY, RAVIDEEeAFOUERPENCERZED TV B,
CCTHW AR o5h3 42~65g DB R T/IEIMA, TUW 215~3256¢g D4 BRT/IERK, Yo~
12 75~95g D 5 BTHEATH 72, ¥75, 7Y, Vo220 THELNIERIZEZNEN Table 4,
Table 5 35 k7" Table 6 DL b TH 3,

Table 4 itA5N3 X 512, 0% 15°C, 24BHTid v 2% 3 i R IN TV, VBN
2 220mg % Llso7z BEEETIE 174mg % EETERINIIL B, T2REITIX VBN 5 46.7
mg% 72T, XX b 726mg% EABIEMLIL, v 2F 2 BEII 4P 1000 mg %
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Table 4. Variation of histidine, histamine, ammonia and volatile basic nitrogen
contents accompanied by the loss of freshness and putrefaction of the muscle in
Scomber japonicus*.

Reserving Reserving Histidine Histamine | Volatile base NH,
temp. (°C) | time (hrs.) (mg%) (mg%) N (mg%) (mg%)
— 0 1017.6 0.0 15.6 25.5
15 24 993.0 0.0 20.5 27.4
” 48 899.5 17.4 22.0 28.3
” 72 785.5 72.6 46.7 47.0
” 96 110.6 80.1 165.0 91.6
25 24 483.8 120.5 26.4 33.4
” 48 23.1 245.8 166.4 107.4

* Weight of the mackerel used was 42~ 65 g.

Table 5. Variation of histidine, histamine, ammonia and volatile basic nitrogen
contents accompanied by the loss of freshness and putrefaction of the muscle in
Seriola quingueradiata*.

Reserving Reserving Histidine Histamine | Volatile base NH,

temp. (°C) time (hrs.) (mg%) (mg%) N (mg%) (mg%)
— 0 1435.6 0.0 15.7 16.2
15 24 1421.7 0.0 16.6 16.9
” 48 1280.1 0.0 21.5 18.1
” 72 1107.8 0.2 34.0 20.1
4 96 941.8 0.6 82.5 25.7
25 24 798.2 75.8 29.9 3.9
L4 48 53.3 153.8 9.1 128. 4

* Weight of the yellow-tail used was 215~325 g.

Table 6. Variation of histidine, histamine, ammonia and volatile basic nitrogen
contents accompanied by the loss of freshness and putrefaction of the muscle in
Cololabis saira*.

Reserving l Reserving Histidine Histamine | Volatile base NH,
temp. (°C) | time (hrs.) (mg%) (mg%) N (mg%) (mg%)
— 0 1880.5 0.0 13.9 32.4
15 24 1833.2 0.0 24.7 37.0
” 48 1042.7 91.3 42.6 48.2
” 72 46.6 157.7 124.1 142.4
” 96 3.9 185.3 200.7 177. 4
25 24 1097.8 188.6 38.2 46.9
” 48 8.6 262.8 205.7 182.9

* Weight of the mackerel pike used was 75~95g.
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T, T2ERMEICIZN T90mg 9% TZNT TREXTH Uz, 96T 110me % & BBUCR
B, VBN OBEMANELE 3 Uk ot2d3, X2 320G IEIMU o2, F12, 25°C
DEESTIZ 15°C DFE LD & VBNEVIRZPIREL, 1, e XFUUOPPLLTRRE RS
COERMB L HEL, ZOERIZNEMBED LN,

Table 5 LhBALPL L5, TYVITReRAFOUREBY NI IS bbb d, 15°C,
ST e X2 I VOERDB AN h o, T2, 6HET VBN R Zh Fh 34 B
83mg % L75olzh, B RAFUUERIISHMTITRIABIRI T, € 2x LU DOERIE 1mg %
DANTIDDTHRTH -2, UL, 25°C DB TR XF 2 2AalicEd L, VBN O
Lhite 2% T OERVPIEOEL L OZOERE L HVCEMBED SN, HFK6® 3 17°C D
BT, TRy, V—EA itk Te zaﬁ/"/@md)bi;’r&‘lﬁi‘, v 2% 3 OERGENT
EREHT DY, TE S 15°C CREBROBEMZRD 5 L e TATI,

F 77, Table 6 iTAHNB X 5K, ¥r<id 15°C, 4R TIIe 24 1 VAR IN TV,
BERITIRERIN, FAPTVCHATeXF O ORPZLFICe 22 I DERIR I DENL
LpEm» B, Tisbb, 15°C, BT X7 ORPEIIY 8L D %L, boexFd
LT TIC Almg % LAERIN TV ENBED LN, 2, 25°C OFPATIR 15°C OBEL
hhe2FULORPELETICE ZF E L OERI—BENC B 5,

PED L3, 7Y, $r e o0 TR—-BERETHREL, exFo OB 6TiCE R
2 OERPEBUIER 7IRYSBIFY Y R Te2F 2 OBRDIIRETe X4 2
COERLENY, FUroRINLDOPTeXAFOLOBMPLLTICE AF T DERIE DI -
AR EMEDLENG, bEXy, BRCHESTERINS X2 v RIERe xF VLR
CREINAERE O, HKLW OERETS XSk 2F U OBPBICREFI L2 20550
BHENB, CNE—EERINE 2F I VP ILEMESINIY, RFOLHe 25 T SO
IMERETLHEINED o EHEINS,

3 3]

FANEOREET 5 LR OBRIC SO TAERINI E X2 1 Vi, TrAX —FEPER
EWEDO—2IIE 5 bDEEALNSY, EELRIFRANFHOBBI E-TERT 22 %
7 JBEEMIH RV T S e FY VETHIEL, e AFOVBIREEADDY THBRT 2
Tl -1z,

1. w49y, HEIFATL, $rw, TV, B EORFOBHFHEORR BRUCHE->TE
21 OERBEME LISV, ¥3Y, 7Y, asve, 2y EOPFMERRBIS v AEHTR
vRE:UIDEERL, VA, FFD, ATHVI, vigrd, FAREOAHFOATIIL X4
e ERLIIW,

F1r, MEBWO AN X A D TREPCE->TEe 22§ v 2HWBERL, FREDE= M7 H=
CTIRENGI e X% 2 P OERPED NI, FyexETiie 2% 3 X OERKED 5NN,

2 ISR ERCHNTE ZAF S ERWPIEL, e 25 L VERBL DIV,

3. FYYIETREBEATEREZ I COERBEDLNIVORKL, TR X% & v OERED
BFooni,

4 T YIRYS, ey, BERTRIOEEICES e 2F L OBRBEBTe 22 1Y
OER BN, $RINLDORT, L XFOLOBDPLEe X2 I VOERME bt oL b
W,

5. JERGHE-TERINS e 24 I v ERER e AF O FRCEEINDGY, e XFOUED
Bz A L0,
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