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Contents of Polyamines in ISHIRU (Fish Sauce)

Toshihide Michihata, Daisuke Kato* Toshihiro Yano* and Toshiki Enomoto**

Industrial Research Institute of Ishikawa, 2-1, Kuratsuki, Kanazawa, [shikawa 920-8203
*Ishikawa Prefectural University, 1-308, Suematsu, Nonoichi, Ishikawa 921-8836

Fish sauces made from Japanese common squid internal organs (IKA-ISHIRU) or whole sardines
(IWASHI-ISHIRU), have been produced in Noto peninsula of Ishikawa prefecture. Seven kinds of poly-
amines i.e. histamine(Him), tyramine(Tym), putrescine(Put), cadaverine(Cad), agmatine(Agm), tryptamine
(Tpm) and spermidine(Spd) in commercial ISHIRU were analyzed, and changes in the composition of these
polyamines during the processing of ISHIRU were also investigated. The major polyamines of both
commercial ISHIRU were Him, Spd, Tym and Put, and IWASHI-ISHIRU contained larger amount of Him
than IKA-ISHIRU. When the both ISHIRU are experimentally fermented, the contents of Cad, Agm and
Spd decreased in IKA-ISHIRU during the fermentation and reached the steady states over about 8 month.
Other polyamines of IKA-ISHIRU showed the same levels during the fermentation. In the case of IWASHI-
ISHIRU, although histamine increased slightly during the fermentation until 6 month , other polyamines
kept the same levels during the fermentation. From these results, it is presumed that the contents of
polyamines in ISHIRU were related with a freshness of raw materials and ingredients, and that the
microorganisms like histamine-producing bacteria were hardly concerned in the formation of polyamines in
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ISHIRU.
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Fig.1 HPLC chromatograms of fluorescent derivatives of polyamines in IWASHI-ISHIRU (SA-4) and gradient elution

program (Solution B% in Solution A and Solution B)

Tym, tyramine ; Put, putrescine ;

Agm, agmatine ;

Cad, cadaverine ;
Tpm, tryptamine ;

Him, histamine ;
Spd, spermidine.

Table 1 Polyamines of commercial ISHIRU (mg/100g)

IKA-ISHIRU IWASHI-ISHIRU
Polyamine

SQ-1 SQ-2 SQ-3 SQ-4 SQ-5 SA-1 SA-2 SA-3 SA4 SA-5
Tym 6.0£0.2 2.4%0.2 ND 44.9%+0.5 29.6*£1.0 47.5+0.5 32.8£0.9 20.1%+1.0 37.8+0.8 48.8+0.9
Put 7.020.1 6.4%£0.3 6.6+£0.3 40.1+£0.2 32.6+0.4 9.7+0.1 7.7£0.2 4.4%+0.2 11.5+0.4 12.3+0.4
Cad 3.56+0.2 4.2%£0.1 3.8%0.1 ND 9.0%£0.2 6.6£0.1 8.2%0.1 ND 4.41+0.2 ND
Him 13.1£0.5 22.44+0.4 22.8£0.8 37.520.5 24.8+£0.6 59.2+0.6 33.6%£0.3 120.0£1.7 63.7£0.5 42.9%0.9
Agm 31.4£0.7 11.5+0.6 13.3£0.4 5.9%0.2 3.9+0.1 5.4%£0.2 4.9+0.2 2.4+0.1 5.1%+0.2
Tpm ND 1.2£0.1 ND 1.0£0.1  1.3%0.1 ND 3.0£0.1 5.4%0.2 4.6%0.1 3.4%0.1
Spd 22.810.4 19.0£1.0 20.8+0.9 24.9+0.2 37.8%0.2 14.8+0.4 16.8=0.5 16.4+0.3 14.5+0.5 14.7+0.4

Data are presented as mean=®=S.D. values (n=3).

ND, not detected ; Tym, tyramine ; Put, putrescine ; Cad, cadaverine ; Him, histamine ; Agm, agmatine ; Tpm, tryptamine ;

Spd, spermidine.
IKA-ISHIRU : ISHIRU from Japanese common squid.
IWASHI-ISHIRU : ISHIRU from sardine.
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Fig. 2 Changes in polyamines of IKA-ISHIRU during the fermentation at room temperature for 20 month

See IKA-ISHIRU for Table 1.

Vertical bars indicate standard deviation (n=3) of means.
@, Tym; l Put; X, Cad ; @ Him ; A, Agm; O, Tpm ; A, Spd

EHEBIGLTVWAT ENEZ NS,

Him 3ANEZFHERE T 27 LV ¥ —EhEOFEY
BELTHoh, TohHERFIMAZEDSH BH 70~1000
mg L XNTHY, 51T Put, Cad, Spd 75 EMfEST 3
EHHFEM AR L, Him OFRIERICHEL KT T &0
WEENTWAY, LiLl, 4 v VvidEEscliss 3/
EDZ WiHlHEREIcHh v, HEICA YV ERIHT 285451
WWOELPER LTV, ioR) 73 vlFELTH
IhAFERcahEES X TR REVW EEZ 5N
5. Ft, A YT RN EAPRIER 2 C 3HEK &
15 Tym bIEHENTVWAEY, [MF EFEEITDIC
13 ZE2[E I TH 500 mg OEMAME L STV B T &M
5%, SOt D S A T, HHICVDRAGHT 254
Him EFEFRICEEE IR ESICHETREVWEEZ SN
5. —F, MAO OfEHZ[ET 298I S &2RA L <
W3 AT, MAO FHESME R T 6mg @ Tym ZFFHE
5EELBIMELERAE2 0T EDOMENDH B9, 0
B3 Tym OREEZ/R L7 SA-5 THE S 2 & 123g &
20, WD WEICHY T % 72, MAO BEEA%IRA
LTOVWBEANDA YV IE A BERPLETH S,

2. AVINDEMBRRICHITZRU 7 I VOEE

SEEAREL 724 VIV ORIERIIS R ) 7 3 &I, Table
LRSI E BIEF L~V bONE LN, 35
fEL1zA hA DX ) 73 vEDORIFE(LE Fig. 21
Y. HAAEBOZEEKICIE Cad, Agm, Spd ME < &%
NTWiz, Cad 3tiA& 1~2 ¥ HcaEcELL, =0
BIEDOT LIS Z b0, ZIEF—EDHEERL.
Agm, Spd (FV 9N S FERERAIG D 559 8 o H & TRERRIIC
WAL, Z20%IFBE—EDEEZRL . Him 3R

R XA A < 12 mg/100 g {iitk & 13 1F—EfEH %R
L, Put (3AABHBERZ DO THICIEMT 20, 0k
FIE—E & -7, Tym, Tpm RN 2@ LTI &
AL E NI D - 12,

WICREEL 724 7 V4 YLD XY 7 3 vEOREE(L4
Fig. 31Z/r9. Him (3HAAE% 489 mg/100g Sk b%
CEENTHED, 647 HEIT624mg/100 g & FEHAIZWD
BRONEITHNL, Z0®%BIBIEF—EEE -7 HHAAR
# DEEEEThIC 1 Him > Tym > Spd >Put >Cad > Agm O
lEc&Eh v, HEERRT D I 2R H 5 b0
DOVINHIFIEFEDMHEERL 2. Tpm (dHEELAM %8
LTlREAERBENIE D - 1.

Fig. 4 ICHREEL 7oA HA Y VB LA 7 v A4 Y BIT
% His B X O%IEE L€ Him OFEFELE RS, Wih
b FFEBAIG D O BRI His B133L, 1 71 v Tl
F10hH, 417 v 4 vuTidfe 7 HURIZIE—EDE

L, REER TS TEOMEMIE L. £/, FY
TIVORBELAFOY Y, V)T RNT Yy, YTy,

AN=F VIOV THEA A4 VN, A T7V4 Y r0dhs
His L[EBEEEEHZ/ R L. —HTVF= VIZDO0THE,
A AAYIVTIE His E[ABETH 72, 17V 4 v ik
WG S 2 7 HE TH¥INL 72082 % IR
L, 6 7 ALIBRIZIEMRE 75 57, L L5, Fig. 305
474 VT HB T B Agm ORGSR A SN s
Motz EMS, BOLETAVEF=rvRAgm ITIiFH S
F, BALLOMAENIC LD BElbanizEEZ 5N 5,

t-T, Fig 2~Fig. 4 DFERDPSHIWT 2 E, WD
MOEY T I VTR E T OS2 DD, FEE
oAb <, &< Him ORE TdH % His b Flis



(25)

EE A vrvoR)TIVE 341

80.0

60.0

Content (mg/100g)
N
S
P

——

0.0©
0 2 4

6 8 10 12

Fermentation period (month)

Fig.3 Changes in polyamines of IWASHI-ISHIRU during the fermentation at room temperature for 12 month

See IWASHI-ISHIRU for Table 1.

Vertical bars indicate standard deviation (n=3) of means.
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Fig.4 Changes in histidine and histamine of IKA-ISHIRU and IWASHI-ISHIRU during the fermentation

at room temperature

See IKA-ISHIRU and IWASHI-ISHIRU for Table 1.
Vertical bars indicate standard deviation (n=3) of means.
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