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Figure 1. HPLC elution porfile of biogenic amines of (A). Standards (B). Pacific saury.
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Biogenic amines was separated on Inertsil 5 ODS-2(250mm X 4.6mm, 5p¢m) with CH;CN:C,H;OH:H,0=3:10:3.
flow rate, 1 .2ml/min; UV detector, 254mn.

Retmtifm time:

(Dtryptamine, 6.3min
(Syhistamine, 12.6min

(2)putrescine, 8.5min
(6)tyramine, 19.5min

(3)cadaverine, 9.5min

(4)spermine, 10.5min

(7)spermidine, 24.6min
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Figure 2. Calibration curves of seven biogenic

amines.
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Table 1. Linear regression equation and correlation coefticients for biogenic amines

Amines

Tryp
Put
Cad
Spm
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Tyr
spd
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2
9
7

2602285
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[390688
2024455

Linear equation
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Table 2. Contents of blogemc amines in fish (mg/ 100g)

Samples N@ Tryp Put Cad Spm His tyr spd

Tuna 3 NDC ND 1.76-10 .46 ND ND ND ND
(8 £1) (6.75)
Swordfish 5 ND ND ND -15.92 ND-0.86 ND ND ND
() (5.98) (0.53)
Barred 3 ND ND-026 041-0.75 048-0.71 ND ND ND
spanish mackerel (0.16) (0.58) (0.60)
Pacific 3 ND 0.38-049 0.27-0.58 12.99-13.12 ND ND 0.45-0.46
saury (0.44) (0.42) (13.10) (0.46)
(K T fi1)
Salmon
0.15
(ff £8) (0.16) (0.04) (18.10) (0.25) (0.15)
Rayfish 3 ND 0.14-0.17 2.21-382 3.62-945 ND ND ND
(f f21) (0.16) (3.0D) (6.54)
Grass carp 3 ND ND ND -0.01 28.07-34.54 ND -0.29 ND ND
(ﬁﬁl) (0.01) (32.01) (0.18)

ND 0.14-0.18 ND -0.09 15.33-20.77 0.19-0.31 ND 0.14-

‘o

. Number% (}f sample
® Data are mean triplicate determinations.
¢ ND = not detected

Table 3. Changes in biogenic amines ~ pH and sensory rating of swordfish during storage at room iomperature
(mg/ IOOg)

Storage Tryp Put Cad  Spm His 1yr Spd VBN pH  Sensory
time(day) (mg/100g) raling

0 ND? ND ND 8.24 ND ND ND 8.44 6.12 [
1 ND ND 2.33 5.65 ND ND ND 16.2 6.01 |

2 ND 0.34 10.39 ND 75.62 ND 0.91 30.0 6.20 2
3 ND 0.91 17.95 ND 131.28 ND 3.89 48.1 6.23 3

“ND = not detected
b 1:Acceptable, 2:Initial decomposition, 3:Advanced decomposition.

R R 0 RO R 8 Oy B 52 1) i 5 Yamanaka!' 48 4 P cad
= f E D his >cad f'if" ﬁf Ao T S SRR SE R A FE AR o i DL AT )
B BT AT M S A S AR AR K S DB A G
EN R dT“?f%)FHIrﬂ g;, W%ﬁﬁlﬁ&aﬁr'w It [ Bk
1= 25 i 2 1 ) o ﬁ%iﬁfﬂ% """
Fe B B -{-;3 EW IS /ix ISJ 1% ) 3EL S5 B B
Wi B H Eﬁ& 5 Laff{ W) 9B ] - l’( OV ~ A Ky s e A TR 25 ﬁs
RAER AL » & 28 5 W55 49 FH A o A A I EJ’JF ------- W us o] e AS 58 42— FE
g FE A oA By fa W 3 Eﬁ( i0 %‘é‘ W ' @iMietz f &N Ua s %% Tl £ A e B g R o J FEREE R
Karmas 45 i put ~ cad Jchis {9 150A] 75 15 i Pl £ P R 0 LA — f/ 53 BT BAR &

5-—}:!:
=

?'1'"




Journal of Food and Drug Analysis. 1995, 3(4)

. Stration, J.E., Hutkins, R.W.

. Yamanaka, H.,

.Pegg, AE. 1986. Recent Advances 1n the

Biochemistry of Polyamines in Eukaryotes.
Biochem. J. 234:240-262.

.Rice, S., Eitenmiller, R R. and Koehler, P.E.

1976. Biologically Active Amines i Foods :
a Reivew. J. Milk Food Technol. 39(5): 353-
358.

.Lovenberg, W. 1974. Psycho and Vasoactive

Compounds in Food Substances. J. Agric.
Food Chem. 22:23-26.

.Bardocz, A., Grant, G., Brown, D.S. Ralph,

A. and Pusztai,A. 1993, Polyamines in Food-
Implications for Growth and Health. J. Nutr.
Biochem. 4:66-71.

and Taylor
S.L.
Other Fermented Foods: a Review. J. Food
Prot. 54: 460-469.

1991. Biogenic Amines in Cheese and

Shimakura, K., Shiomi, K.
and Kikuchi, T. 1986. Change in Non-volatile
Amine Contenets of the Meats of Sardine
and Saury Pike During Storage. Bull. Japan.
Soc. Sci. Fish. 52(1):127-130

. Yamanaka, H. 1989. Change in Polyamines

and Amino Acids in Scallop Abductor

(o

.

10.

.Yen,

Muscle During Storage. J.Food Sci. 54

(5):1133-1135.

. Dawood, A.A. 1988. The Occurence of Non-

volatile Amines in Chilled-stored Rainbow
Trout (Salmo irideus). Food Chem. 27:33-45.
G.C. and Hsieh, C.L. 1991.
Simultaneous Analysis of Biogenic Amines 1n
Canned Fish by HPLC. J. Food Sci.
256(1):158-160.

Conway, E.J. 1950. Microdiffusion Analysis
and Volumetric Error, 3rd ed., pp. 87-107
Crosby Lockwood and Son Ltd., London.

N s Bl AR s REF =55, 1989. RRD

12 f”%ijﬁifx 1986. & &L HHAVIRERIHFE “1F R

13.

14,

15.

fEEPlEEE e L TORY 7 I /il

%F‘FJ‘"“? A e =
/

T 5

FEEE. 30(5):158-160.

._1

EAARETH BT RO KSR EREm AL

fﬁﬂﬂxﬁ”“ﬂ” - PEIRALEEE 24 £ 211-227.

Maga, J.A. 1978. Amines in Foods. CRC.
Crit. Rev. Food Sci. Nutri. 10:373-403.

Mietz, J.L.. and Karmas, E. 1978. Polyamine
and Histamine Content of Rockfish, Salmon,
Lobster and Shrimp as an Indicator of
Decomposition. J. Assoc. Off. Anal. Chem.
61: 139-145.

Yamanaka, 1. 1990. Polyamines as Potential
Indexes for Freshness of Fish and Squid.

Food Rev. Inter. 6(4):591-602.



Journal of Food and Drug Analysis. 1995. 3(4)

Analysis of biogenic amines in fish muscles by
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ABSTRACT

A HPLC procedure has been developed for
the analysis of seven biogenic amines in fish.
Inertsil 5 ODS-2 column with UV detection at
254nm and actonitrile-methanol-water
(3:10:3,V/V/V) were used. The method is applic-
able to the quantification of amines with satisfac-
tory sensitivity, selectivity and precision.

It was found that tuna contains cadaverine
.grasscarp contains spermine ; swordfish contains
cadaverine and spermine; barred spanish macker-

Key words: HPLC, biogenic amines, fish muscles.
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el and rayfish each contain putrescine, cadaver-
ine and spermine. Biogenic amines contents of
pacific saury and salmon were higher than other
fishes.

In storage tests, fresh swordfish was shown
to contain spermine and the longer the storage,
the higher in the amount of purtrescine, cadaver-
ine, histamine and spermidine. The order of pro-
ducing rate of biogenic amine is histamine
>cadaverine > spermidine > putrescine.
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