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Survey of Biogenic Amine Contents in Commercial Soy Sauce
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Nine commercial soy sauces (A~I) were investigated for their biogenic amine (BAs) levels. Detected biogenic
amines were putrescine (PUT), cadaverine (CAD), tryptamine (TRP), B-phenylethylamine (PHE), spermine
(SPM), histamne (HIS), and tyramine (TYR). All products tested had biogenic amines as detected level. PUT was
the major biogenic amines detected in six products, and difference between the highest and the lowest among
products was more than 16 mg/kg. Six products had all seven biogenic amines tested, while one product had only
five. Results indicate that soy sauces commercially available in Korea contain biogenic amines at various levels,
Studies related to biogenic amines including survey of contents must be performed continuously.
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Table 1. Labeled composition of the commercial fermented soysauce analyzed in this study

Sample Labeled composition

AD Fermented soysauce (Shoyu, Japanese type, 100%), Salt, Defatted soybean (10.0%, US?), Wheat flour (8.2%, US),
Fructose, Alcohol

B Fermented soysauce (Shoyu, Japanese type, 100%), Defated soybean (19.4%, US), Wheat flour (19.14%, US),
Salt, Fructose, Fermented flour (Koji)

C Fermented soysauce (Shoyu, Japanese type, 100%), Defatted soybean (15.47%, US), Wheat flour (13.58%, US),
Salt, Oligo-saccharide, Alcohol

D Fermented soysauce (Shoyu, Japanese type, 100%), Soybean (12.86%, US), Defatted soybean (12.86%, US),
Salt, Fermented flour (Koji)

E Fermented soysauce (Shoyu, Japanese type, 100%), Defatted soybean (19.52%, US), Wheat flour, Salt, Fructose, Alcohol

F Fermented soysauce (Shoyu, Japanese type, 30%), Chemical soysauce (acidic digest of soybean, 70%), Defatted soybean
(22.45%, US), Wheat flour (5.0%, US), Salt, Fructose, Caramel, Ethyl-p-Hydroxybenzoate (less than 0.2 g/L)

G Fermented soysauce (Shoyu, Japanese type, 35%), Chemical soysauce (acidic digest of soybean, 65%), Defatted soybean
(14.39%, US), Wheat flour (3.56%, US), Salt, Caramel, Fructose, Butyl-p-Hydroxybenzoate (less than 0.025%)

H Fermented soysauce (Kanjang, Korean type), Korean Meju® (36.0%), Salt (21.0%), Mineral water

I Fermented soysauce (Shoyu, Japanese type, 35%), Lemon syrup (concentrated), Defated soybean (10.6%, US),

Wheat flour (8.7%, US), Salt, Alcohol, Fructose

UThe commercial soy sauce was remarked irrespective of their own brand.

DUS: Raw material from United State America.

YKorean Meju: Fermented soybean with Asp. oryzae (0.05%) as a starter and dried, then ground.
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Table 2. Biogenic amines in commercial fermented soybean sauce in Korea

(unit: mg/kg)

Biogenic amine

Sample
PUTY CAD TRP PHE SPM HIS TYR
A 1.109#Y 0.063% 0.038%* 0.645¢ 0.455° 1.051¢ 1.917¢
B 17.832¢ 0.429* 0.408* 2.499* 0.849° 2.283% 11.112¢
C 0.908# 0.040° 0.026° 0.658° 0.170 0.695° 0.996
D 12.795¢ 0.054% 0.309° 2.395° 0.556° 1.545° 4.177°
E 13.133° 0.148" 0.046* 0.873¢ 0.323° 1.122¢ 1.260°
F 1.569* 0.098% - 1.593° 0.629° 1.251° 3.127¢
G 1.790" 0.118> A 0.198° 0.427¢ 0.875% 0.481%
H 11.953¢ 0.082% 0.094° 0477° 0.391¢ 1.282¢ 0.867
I 9.512¢ £ £ 0.195° 0.132f 0.249' 0.139¢
SEM” 0.147 0.018 0.064 0.076 0.025 0.099 0.216

YPUT: putrescine, CAD: cadaverine, TRP: tryptamine, PHE: B-phenylethylamine, SPM: spermine, HIS: histamine, TYR: tyramine.
IThe commercial soy sauce was remarked irrespective of their own brand.
Different alphabet (a-f) in same column means significantly different at p<0.05.

4.: not detected.
SSEM: Standard errors of mean (n=27).

AzA W fo17 AolE vehisl=dl E G % 1 Al
w°ﬂ’\1 AZEHA Utk AR, e 2 VRS
59 FAE ALY 4 Jde PHEY A= AF u

i

g Zol7t g vehsten, AEe HdEdd N-

nitrosamine > 22| A& 7FsAE 71 SPMUP9] A, C B
[ A|Fe] 0.1 mghkg W2 feldom 7P W 9dgs 7
g} AR 2 g2 T g ARE ZAE $aE &
Ae Ao dHA HIS'VH SR Al o3t dd
% 9 UES APAAD, $IIY, 55 ¢ 29 20}
TH A2 o= dEEey SAE TWE ¢ e

TYR(DE L% B AlEo] fodoz 714 =A viehd
13 =

Hl 1 AlE2> B AlEol HIF) oF 89~98%0]d W& FFEo
2 A&HUh

=& oy AFM AFE FTH E 5o WE BAs =
A AA7E BlEe Ao, FjolE ZAMEA] 22 7)
249 T ZAM 4 AFEAG £ ul B APoA =
AFE 7} AEAEY] BT BT AN ofF] oE %
o] gJout, AA) FU AHIFT 59 BAs THS AFTE H

9 ghegol] MXR] ge AoR Alsdrh
wapad AR g whge

FzAtel olo] A4 A% 714

/\gal- 2 oh— ;],o};—g], Ol A}

JAFE F9 biogenic amine &
Z9] BAsY AFHE <3 ¥

PRI 24 2 AW 4 o

4 WAE AT Basel AR, A7 8 HEFLe 7]
F4 44 F3 BAS 3 B 239 Se
FRE AT ALH FHRAL W A7t FPHIoL T 2
oz Aud

ko

ot
=

FUWollA Al - FEHI e IHA~DY] EAZFE Fo
biogenic amine(BA) S AT Al 7HElAM AE
putrescine, cadaverine, tryptamine, B—
phenylethylamine, spermine, histamine % tyraminelE. Z

Z57) AZEH oM, 7z} AlZo) we} 1 2F 9 sk x]—O]

% biogenic amine-2

E Yeplidth. PUTS 6 AlFdA 7HE 28 s5o2 3%
golom, 714 B AEG we AFEdMe sgRlols} o
16 mg/kgol o & eERTh 6719 AFAAM 78/ BA°]
B AE g e & AFOIM 5TRE BAN] HE
HAth [ AELS putrescine A EE BAA FoFH L
2 7 @ g% £E% 2oH, B AFd A% 7R
9] BA°]l BF A= qui—/ sty §oAo 7 71 =4 U
Bt webd 7-de) 3ehE e edo] tisk okdA En
g S8l X&Hel FERANE EFe g A7 A 5

3l |
g g it}

gml

dAtel =

B ATl AaiEte 94E ATRage] gges

Zaglon, 2 XQd A=y}
g

1. Shalaby, A.R. Significance of biogenic amines to food safety and
human health. Food Res. Int. 29: 675-690 (1996)

2. Bardé6ez, S. The role of dietary polyamines. Eur. J. Clin. Nutr.
47: 683-690 (1993)

3. Ten Brink, B., Damink, C., Joosten, H. and Huis in't, V. Occur-
rence and formation of biologically active amines in foods. Int. J.
Food Microbiol. 11, 73-84 (1990)

4. Kalac, P, Spicka, J., Krizek, M. and Pelikdnovd, T. Changes in
biogenic amine concentrations during sauerkraut storage. Food
Chem. 69: 309-314 (2000)

S. Valsamaki, K., Michaelidou, A. and Polychroniadou, A. Biogenic
amine production in Feta cheese. Food Chem. 71: 259-266
(2000)

6. Fernandez-Garcia, E., Tomillo, J. and Nifiez, M. Effect of added
proteinases and level of starter culture on the formation of bio-
genic amines in raw milk Manchego cheese. Int. J. Food Micro-
biol. 52: 189-196 (1999)

7. Bover-Cid, S., Izquierdo-Pulido, M. and Vidal-Carou, M.C. Influ-
ence of hygienic quality of raw materials on biogenic amine pro-
duction during ripening and storage of dry fermented sausages. J.
Food Prot. 63: 1544-1550 (2000)



328

8.

10.

11.

12.

13.

Bover-Cid, S., Schoppen, S., Izquierdo-Pulido, M. and Vidal-
Carou, M.C. Relationship between biogenic amine contents and
the size of dry fermented sausages. Meat Sci. 51: 305-311 (1999)
Park, LS., Kim, D.K., Shon, D.H., Cho, YJ. and Kim, N.S. Mea-
surement of biogenic amines with a chitopearl enzyme reactor.
Korean J. Food Sci. Technol. 31: 593-599 (1999)

Kim, D.K., Park, LS. and Kim, N.S. Determination of chemical
freshness indices for chilled and frozen fish. Korean J. Food Sci.
Technol. 30: 993-999 (1998)

Mah, J.H., Han, HK., Kim, EJ. and Hwang, H.J. Determination
of biogenic amines in Korean traditional fermented food products.
P10-4. p. 230, Proceedings of 11th World Congress of Food Sci.
Technol., Seoul (2001) .

Kim, J.H., Ahn, HJ., Yook, H.S., Park, H.J. and Byun M.W. Bio-
genic amines content in .commercial Korean traditional fermented
saybean paste. Korean J. Food Sci. Technol. 33: 682-685 (2001)
Kim, JH., Ahn, H.J., Kim, D.H,, Jo, C., Cha, B.S. and Byun,
M.W. Effects of gamma irradiation on biogenic amines levels in
Doenjang durinig fermentation. J. Korean Soc. Food Sci. Nutr. 31:

14.

15.

16.

17.

18.

B2 E2818)2) A 35 A A 2 3 (2003)

713-716 (2002)

Kim, J.H., Ahn, HJ., Hong, J.H., Han, S.B. and Byun, M.W.
Survey of biogenic amines contents in commercial beers. Korean
J. Food Sci. Technol. 34: 1127-1129 (2002)

Chung, J. H.,, Mok, C., Lim, S., Woo, G. J., Baek, H. H. and
Park, Y. S. Desalination of traditional soy sauce using electrodial-
ysis. Korean J. Food Sci. Technol. 34: 811-817 (2002)
Garcfa-Garcia, P, Brenes-Balbuena, M., Hornero-Méndez, D.,
Garcia-Borrego, A. and Garrido-Fernidndez, A. Content of bio-
genic amines in table olives. J. Food Prot. 63: 111-116 (2000)
Hwang, D.E, Chang, S.H., Shiua, C.Y. and Chai, T.J. High-per-
formance liquid chromatographic determination of biogenic
amines in fish implicated in food poisoning. J. Chromatography
B 693: 23-30 (1997)

SAS Institute, Inc. Statistical Analysis System User's Guide. Sta-
tistics Version Sth ed. SAS Institute Inc., Cary, NC, USA (1985)

(20039 19 29¢ A< 20039 39 149 A=)



