
��� �������	
��������

����� ����*� ����*� ���	*


�������
*��	��

Contents of Polyamines in ISHIRU (Fish Sauce)

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


Industrial Research Institute of Ishikawa, ,�+, Kuratsuki, Kanazawa, Ishikawa 3,*�2,*-

* Ishikawa Prefectural University, +�-*2, Suematsu, Nonoichi, Ishikawa 3,+�22-0

����������������

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 2 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 0 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

ISHIRU. (Received Sep. -*, ,**/ ; Accepted Mar. ,2, ,**0)
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Fig. + HPLC chromatograms of fluorescent derivatives of polyamines in IWASHI-ISHIRU (SA-.) and gradient elution

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

Tym, tyramine ; Put, putrescine ; Cad, cadaverine ; Him, histamine ;

Agm, agmatine ; Tpm, tryptamine ; Spd, spermidine.

Table + Polyamines of commercial ISHIRU (mg/+** g)

Polyamine
IKA-ISHIRU IWASHI-ISHIRU

SQ-+ SQ-, SQ-- SQ-. SQ-/ SA-+ SA-, SA-- SA-. SA-/

Tym

Put

Cad

Him

Agm

Tpm

Spd

04*�*4,

14*�*4+

-4/�*4,

+-4+�*4/

-+4.�*41

ND

,,42�*4.

,4.�*4,

04.�*4-

.4,�*4+

,,4.�*4.

++4/�*40

+4,�*4+

+34*�+4*

ND

040�*4-

-42�*4+

,,42�*42

+-4-�*4.

ND

,*42�*43

..43�*4/

.*4+�*4,

ND

-14/�*4/

/43�*4,

+4*�*4+

,.43�*4,

,340�+4*

-,40�*4.

34*�*4,

,.42�*40

ND

+4-�*4+

-142�*4,

.14/�*4/

341�*4+

040�*4+

/34,�*40

-43�*4+

ND

+.42�*4.

-,42�*43

141�*4,

24,�*4+

--40�*4-

/4.�*4,

-4*�*4+

+042�*4/

,*4+�+4*

.4.�*4,

ND

+,*4*�+41

.43�*4,

/4.�*4,

+04.�*4-

-142�*42

++4/�*4.

.4.�*4,

0-41�*4/

,4.�*4+

.40�*4+

+.4/�*4/

.242�*43

+,4-�*4.

ND

.,43�*43

/4+�*4,

-4.�*4+

+.41�*4.

Data are presented as mean�S4D4 values (n�-)4

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

Spd, spermidine4

IKA-ISHIRU : ISHIRU from Japanese common squid4

IWASHI-ISHIRU : ISHIRU from sardine4
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Fig. , Changes in polyamines of IKA-ISHIRU during the fermentation at room temperature for ,* month

See IKA-ISHIRU for Table +.

Vertical bars indicate standard deviation (n-) of means.

®, Tym ; ¯, Put ; °, Cad ; ±, Him ; ², Agm ; ³, Tpm ; ´, Spd
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Fig. - Changes in polyamines of IWASHI-ISHIRU during the fermentation at room temperature for +, month

See IWASHI-ISHIRU for Table +.

Vertical bars indicate standard deviation (n�-) of means.
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Fig. . 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 +.

Vertical bars indicate standard deviation (n�-) of means.
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