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On the Formation of Amine in Fish Muscle-I1.

——Formation of Histamine and Tyramine
in Muscle of Fish and Shell-fish during Spoilage——

Fuyuo OTA and Minoru FukuyAMA
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EITS, Fe S, RYERY, xRS = R4 A EE L L TKOSEE (20~23C) I
HBE LB & 0fERMN Tablel ThB. ZIRLB L e 572, &R TlRIic 20584 Am
# 13mg % OFn S Hm s &hich, Tm ORI Fh X 2l b BRBRE I .
Kb FDOBILTSOENREL FDOHRIALNBN, mTRVILEIC LI, FOHPELT
W5,

¥ e =% Hm, Tm Fc 20 Kl Am 19mg % O L RS Hh, LB
FICHTROFEH L » L VMR ON. —F> =¥, 4% Cik Hm, Tm IFh BRI X
T, A4 B OB BRI EN T RO 5 WC@E inhofe.
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P8, ATy, =P e ROT Y 8L LTHLDSER (10~15°C) Il U188 D EH

Table 2 Thb. ZIK LB L, ¥3, 47>, v v Tk 30~50 FERIEK 20mg % OB B

Table 1. Formation of histamine,

. o s Table 2. Formation of histamine,
tyramine and ammonia in muscle

of fish, shrimp and squid stored and ammonia in fish muscle
at 20 to 23°C. stored at 10 to 15°C
Storage L Occurrence of Storage Occurrence
time IEIII;]I’ 0}\1) - time NH3;N of °
(hr.) g7 histaminel tyramine (hr.) (mg %) histamine
Caranx sexfasiatus (e 57 )
Scomber japonicus (V3
0 10.2 - - Jar 9
20 12.8 + —
44 192 4 + 9 138 -
23 15.2 —_
50 23.2 :II:t ~|Tt 46 184
68 55.2 g -
53 20.8 +
Stolephorus japonicus (% ¢ F =) " 25.6 +
28 %gg ﬁ : Etrumeus micropus (f V<)
22 24,0 it T e
25 28.1 i ki 23 %é.g —
1 38.4 u X —
4 i L 30 21.6 +
Chelidonichthys Kumu (557 7)) ] 33 g‘ég "I-ii-
0 11.2 — —
4212 igg i + Thunnus orientalis (<7 =)
50 184 4 +
68 53.6 H — 0 179 —
41 18.4 +
Penaeo pis joyneri (v ~=¢ 67 20.0 +
2 ¢ ) 90 23.2
0 144 — — 113 48.0
2 18.4 — —
20 36.7 — —
22 52.0 — —_ Seriola quingueradiata (7 V)
Ommastrephes sloani pacificus (£ ) 0 12.0 —_
LT T T == - 70 12.8 —
0 11.2 — — 93 13.6 +
20 19.2 - — 115 17.6 +
22 38.4 + — 137 23.2 it
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Table 3. The occurrence of histamine and tyramine and the
amount of ammonia in muscle of fish and shellfish
stored at 24 to 27°C.
NH3-N Occurrence of NH;-N Occurrence of
(mg %65 histamine tyramine (mg %) histamine tyramine
Sardinia melanosticta (~ A4 7<) Cypselurus agoo (v v +)
10.2 — — 10.2 — —
14.4 — —_ 14.6 — —
19.2 4 — 18.4 + —
23.2 - - 20.0 +# +
30.4 4 + 25.6 4+ +
Trachurus japonicus (~7 ) Eumakaira nigro (7w ho%x)
102 — - 7.2 — —
13.6 — — 10.2 + -
17.6 4+ — 14.4 4 —
23.2 4k — 19.2 4 +
28.0 H + 31.2 4 +
Sphyraena japonica (5~ A) - Sillago sihama (¥ =)

9.6 — — 11.2 — _
11.2 — — 15.2 + —
13.6 + — 16.8 -
17.6 ik — 20.0 +
25.6 B - 25.0 SIS +

Scomber japonicus () Octopus vulgaris (% =)
lg g — 6.4 — —
19. b 10.2
32.0 i : - -
it 12.8 — +
Sarda orientalis (~#% Y #*) 144 + +
16.0 4 s

13.6 —

184 n 240 N +
22.4 HF 30.4 4 4

Haliofis japonica (+ =2 ="%) Ommastre phes sloani pacificus (A 1)

6.4 — — 10.2 — —
13.6 - + 15.2 — —
17.6 4 + 17.6 — —
281 4 + -24.0 + +

Hm 2BHEEh, BT LERBETH B, 7034 0% Am # 14dmg % Db
BRHEEH, BBRObDX D2 h B BEMRRLRS. ‘
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FrANTY A, P ETF, BSHF, AR, TS, baTy, Fa, 4 AR FREAEEL LY
DEE (24~27°C) THE LB & DOfsE Table 3 Thb. ZILLB L ¥, ~FVd, 4
v, FEVH, TS TR Am 18 mg % BB OR b Hm AR Sh, BRI, B
ARLSCOPEEIND. LrL TmixwFhd Hm X b @M<, Am20~30mg %
CEDTHRBIN PN THLS. Wi Bk fimofMho &FEL DL Am o4\ (10
mg %) W HRREI N, Tm IR ERINBHETHS. 2=, 27> Tk fios
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SR oTC Tm s Hm kv BRI 3R ESRS. BB Hmit t=7> 0D Am
18mg%, 7=20% 15mg % OEMALELRAIFL Tm 133ici# 13mg % »bALR
By, 24 A0k Hm, Tm g McEo>Th B EREINT, Ko BE OB E L FAHETH
. ‘
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1. RADBENMETT3LBEIVTROAECR TS Hm RO Tm &K Sh, Hm o
A®H Tm eFT5. Lhrd <=, 28k Tm FBEKEITE B IRESR
T, BEETI L LTO Tm ik, AEOBEML TERONRLELRVWHDLELDNS.
L LEDRHEREX Hm X927 ) BV O BERCEN SR ZLETHSS .

2. BEOETHES Hm 0ERIIAREC IO THEL, EREX RV TW3
B, 308, 3y AEORERICE L, Hm OREIIIEL L TZLOAENNE L INERED
LAMEREANG. B HEBAD H < 2 HEHZ A, ZI-OW TSI R RET 4 iz
o, —FHEROBEI A Am BOBFENLRS L, B Hm BREINCKRO Am &
FAEC L STHEL, PWhoTik 22% © 102mg %, £VWhOTiE4 v D 21.8mg
% DL, BRI IO TESERINDEOFKH I RONT, —#iIciX 15~20 mg
% CRTREIATWAS.

ZDHEINTL ) FEREICREDO S D TH LA D Hm #BATWBHE A RT 1 0T, [ Hm
DOFRAT S REN IR O LB R ERTE DO THS.

3. 4%, %2, =, ba T vEOBENMETLLEAD Hm, Tm OARRIULEEDSE
EIEMNILYESTHS. HIb A4 7 TIRRERUKOER THIIC Hm, Tm 13555 RE I,
TR 7 DB EN TR IR ICEBE o\, 82 TA HDHE4S Hm, Tm iz e
FIEDONH L e bbb D rEIXILRSE. ZOFI TAEEY OFHER LI PR DOTWBD,
ABEVORHERL—-ETH. L L TCZOHERX =COHAIFABCNZSD. KKF=2, taT
> Clkdkic Hm ABERTCER I3 0L AEOH A LRRCEL DI B2, (BdFRER
LD F 2 ZOWTO FERTE, 4 & ABETOERBIEIICEEIRTHS.), Thibd
ZH0EED Tm D&, Hm o ZRICEFL, LaLRIICKRHINARED Am M
13mg % iR TH B = LIFMEOBEEOHE L B OIEME L TEEINS:. bz b o@ED
BHEETCREISEE7I L LT Hn X193 Tm AHEC IS v eELbh
BB THS.

RS L 4 2 OFERT Tm »8 Hm BT T5 2 L 2H|EL TWB 2, ko4 Hic
DWTDREENLTB L, TOBMBETICLDZL T 3 v D&KL, &, FoMtoHER Lo
Thrieh BokB(biinTd0LELbhAE. ThRLTh ki 22, 27> DFE& LA
Ui Tm 78 Hm 25T L Tw 3R, 2 bBEREOMEKTIC T 5 8i0ER & LT
ey (N
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TRERTIY, 77 I v HRBELLERINT, MEONR L IIELRVWEEbRS.

2) RARIKITA L 223 v OERRIITAEC L STHEL, 5, 7Y T EDRERILS
CERIND. AFEICe 25 I v OREBINEDT v =7 BiE, —fKic 15~20mg % T,
Z DEARITIREEEE T X o TR ERIZE S it hot-.

By, FXOUKHME B otcdbk, INERARBIRCERS OB YRT 5.

Résumé

The occurrence Of histamine and tyramine in the course of deterioration of
15 species of aquatic animal foods stored at room temperature of summer and
autumn, was investigated by paper chromatography in correlation with ammonia
content of these fishes.

1) The lowering of the freshness of fish and shell-fish muscle was accompanied
by the production of histamine and tyramine with the preceding occurrence of
histamine to that of tyramine, but in the case of octopus and ear-shell the occur-
rence of the latter preceded the former. And in shrimp and spuid almost no both
amines were produced.

2) The production of histamine in fish muscle during spoilage varied according
to the difference of fish species, and it seemed to be remarkable in sardine and
bonito. Histamine was detected when ammonia content of fish muscle arrived at
10 to 21 mg %, generally 15 to 20 mg %, this relation being kept fairly constant notwi-
thstanding the shifting room tempreatures of summer and autumn.
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