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Evaluation of Biogenic Amines in Korean Commercial Fermented Foods
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Chang-Hee Lee, So-Hee Kim, Dae-Byoung Kim, and Seon-Bong Kim'
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'Department of Food Science and Technology, Pukyong National University

Abstract High performance liquid chromatographic methods for the simultaneous determination of 12 biogenic amines
were developed and contents of biogenic amines in 23 varieties of Korean commercial fermented food were analyzed.
Dansyl derivatives of biogenic amine were very stable and had good peak resolution. Except agmatine, the recovery of
biogenic amines from soybean paste with extraction of 0.1 N HCI added biogenic amines to soybean paste was greater
85%. The calibration curve showed good linearity over a concentration range up to 50 pg/mL. In the determination of
biogenic amine level in Korean commercial fermented foods, doenjang and chungkukjang (fermented soybean pastes), soy
sauce, anchovy and pacific sand lance liquid jeotkal (fermented fish sauce products), and cabbage kimchi had high level
biogenic amines. Especially, traditional doenjang had a histamine (HIS) level of 952.0 mg/kg, a tyramine (TYR) level of
1,430.7 mg/kg. Most cheese had low level of biogenic amines, but one Gouda cheese had a tyramine (TYR) level of
97.5 mg/kg. A low level of biogenic amines was detected in wines, beer, yoghurt, and sausage. Putrescine (PUT),
cadaverine (CAD), tryptamine (TRY), histamine (HIS), tyramine (TYR), and 2-phenylethylamine (PHE) were mainly
formed in fermented foods by the action of microorganism, so their levels were high with a wide range. On the other
hand, spermidine (SPD), spermine (SPM), serotonin (SER), noradrenaline (NOR), and dopamine (DOP) were formed
originally via biosynthesis with consequent low level.
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Biogenic amine®| 3£ agmatine(AGM) sulfate(97%), putrescine
(PUT) dihydrochloride(98%), cadaverine(CAD)(95%), spermidine
(SPD), spermine(SPM)(97%), tryptamine(TRY)(98%), histamine
(HIS) dihydrochloride(99%), tyramine(TYR) hydrochloride(99%).
B-phenylethylamine(PHE)  hydrochloride, ~ serotonin(SER)  hydro-
chloride, noradrenaline(NOR) hydrochloride, dopamine(DOP) hydro-
chloride®} W H-iE7E2d 2A] AFEE= 1,7-diaminoheptane(1.S.) 3
FEAASF dansyl chloridets B Sigmak(Steinhein, Germany)el]
A F4e 2 ARgsislth o] E4]] acetonitrile® HPLCH-S At
&l en °ﬂ*’-ﬂg 5 Ake BF 5598 AMSSIgYh BAs &
S ZAE 98 AR FEL UE SlvjA 2 QJul A] A o] A
T8 AL ARSI, 2 B4 A& 55-S Table 19 YERY
Atk

EE8Y =X

Zt EEE ¥ LH-‘%E—’#»&L - 0.1 N HClel| 5] °F 1,000 mg/
L =5 8 A ZFHd0 a Al%o}%l olg 74z} Egsted]
AGM % DOPT: /-}7-} 30mg/L, PUT, CAD, SPD, SPM, TRY,
HIS, TYR, PHE, SER ¥ NORZ 7}z 10 mg/LZ 3|48t 71&
3 2F8902 st
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Dansyl chlorideZ ©]8-3F f1oA|8l= &3 3 =
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(1.S.)(100 mg/L) 100 uLE 7}k ¥ ¥3} ehah}E=Eg 89 0.5mL
9} 1% dansyl chloride o8- | mLE 7}8te] E§s & v}
ME ste] 45°CellA 1A17E FreAglelleh. feAlst ¥ 10%
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Table 1. List of analyzed samples
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Diode array %71 % #37%&717F -2 HPLC(Shiseido SI-
2, Shiseido Co. Ltd., Tokyo, Japan)yZ ARS-3}910L 2] HAHO R =
Shiseido UG-120(4.6 mm x 250 mm, 5 um particle size)& "}%0}
Atk 442 | mL/min, 28 S5EE 40°CE FA A7l Dansyl
chloride -n-h 11] o] oligAt 2HE 55% OMHEVEZ S HE 10+
7FfA T ISR 65%, 2087H] 80%E Stof 5E7E A F
302714 ‘)O%i slo] sE7F FAAATE AEIFFE UV 254 nm
2 &3 Ex 325nm, Em 525 nmZ 3} THFig. 1).
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BAs?| dansyl fF5=#18 UV 254nm % &34 Ex 325nm, Em
525 nmellA] B2 2438 A3} UV 254 nmoll A= sl w7k
X7y ZA koot &g 7% HIS, SER, TYR, NOR %
DOP2] 7% AthAez A #A%=rt WAA(Fig. 1), UV 254 nm
oM AR e vara] 2 wWeluze] FAl7E Ho
(Fig. 2) ©]% A2 UV 254 nmell A S48k, 32 A%
9l A}E RFshes FHOE ARSI
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BAs®] & & &u] HAL 28k 0.1N 94E 04M 14t
2 5% %?33:}}_& 371 ol & Agsle] 34es S48
Table 2= Svi¥ 3|5&& vt Zlojtk. AGME| 3F&2 o
£ BAw| Hgll dAsiA HolFtt 3&e B SufelAl AGM
< AQBlaL 75% o4 eI 0.1N HCl®] 24571 =
T 85% ooz o FEgud vls| A el
WZe gol e AFdAe Tid 3 It e A
H3lx2e SuE ARSEe Ao] F2& ZoE HI(7NEHIL N
o} B AyoMe & a3t gl AoR velsth

=N 9 HEEA

Dns 52 Table 394 ®i= ule} 7ro] PUT, CAD, HIS,
TYR, SPD % SPMS AZ3H|17F 0.10 pg/mL ©] 82 EpT)
AgEae 50 pgml7kA 2] sEelAE R7F 0.9983~0.99992] %]
Ae Jepilon 2 o]4de] E5(0~100 pg/mLyel A PUT
0.9660, SPM 0.9736, TYR 0946302 siio] wj& Azkado] &
o). wWelA olF BAs? #HEF FE7F 50 pg/mL o]k} E%

FFood class

Samples

Seasoning products

Dairy products cheese, yokurt

Kimchi and pickled products

Alcoholic beverages
Health functional foods enzyme foods

Meat products sausage

soy sauce (traditional type, commercial modern type), Doenjang (traditional type, modern type),
miso, Kochujang, Chungkukjang (traditional type, powder), Chunjang

cabbage-kimchi, jeotkals (scallop, echiurid, bigeye herring, pacific cod gills, squid, beka squid, whiparm
octopus, pollack roe, oyster, baby clam, toha shrimp), liquid jeotkals (anchovy, pacific sand lance, shrimp)

wine, beer, pomegranate wine, wild grape wine, wild berry wine
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Fig. 1. Chromatograms of dansyl derivatives using diode array
detector and fluorescence detector.

E 3l 2Aelof sk 22 veht AlE #4A] 50 pg/mL ©]
2 AEH = olF BAse ] A&t fxAslEth. AGM,
TRY, PHE, SER, NOR % DOP2| A& = 0.12~0.40 pg/mL=
LERStTEH

AlZY biogenic amine R

A7 AFAFde 84, 7, 21323, 337, £3 5ol A
on, o]F AFL FBo|, EF Y AFo= UIFE YFAA ¢
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Aol 7 AEFFHY WFE olgske BRI FF BA

T 5ol 4 T3E ol&de FRoE EREY, A AF
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Table 4914 Hi= v} o] g2lglAdo] ARHTT AR e BAs
7 A= =d HIS 2 TYRS o] 3 Z+zt 952.0 mgkg,
1430 mg/kgell ©|23 Sith ole FAEA A Ao vls)
v E 5o Ago] o]Fx|A| o} FetasFo] & F
9 o w &2l Zo= Aztdc). B39 Z$ HISS TYR &
ol HwA =kt AR ZF Aol7t wig- ZA YEheth Y

Table 2. Comparisons of extraction recovery with 0.1 N HCI, 0.4
M H,;PO, and 5% trichloroacetic acid(TCA)

Recovery%
Amines
0.1 N HCI 0.4 M H,PO, 5% TCA

AGM?  702+3.1(42)) 654+29(42) 59.6+3.5(5.5)
TRY 86.8+2.8(3.1) 883+£27(3.00 759+3.2(4.0)
PHE 88.5+25(27) 81.6+33(39) 87.7+242.7)
PUT 929+13(14) 754+12(16) 914+£18(1.9)
CAD 927+£1.6(1.7) 862+15(1.7) 893+1.6(1.8)
HIS 93.0£2.1(22) 94.7+16(1.7) 892+1.7(1.9)
SER 879+3.1(34) 88.0+27(3.0) 89.8+25(2.7)
TYR 93.7+1.1(1.2) 91.0+13(1.4) 887x1.0(1.1)
SPD 920+1.7(1.8) 765+23(29) 77.7x12(1.5)
NOR 882+3.3(3.6) 827+32@3.7) 789+£35(42)
DOP 85.0+3.8(43) 835+3.7(42) 81.9+3.7(43)
SPM 90.8+1.3(14) 733+25(3.3) 89.7+2.0(22)

"Mean value + standard deviation (relative standard deviation, %).

JpuT (putrescine), CAD (cadaverine), SPD (spermidine), SPM
(spermine), TRY (tryptamine), HIS (histamine), TYR (tyramine), PHE
(2-phenylethylamine), SER (serotonin), NOR (noradrenaline), DOP
(dopamine).
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Fig. 2. Chromatograms of biogenic amines standard and sample
using diode array detector (UV 254 nm).
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AX Fxo Y3t £ AT AEA] B o= 4
A F5 L ARITA MHSZ BAs A4S 2aAE
AS AoZ AZAHAT. 8 B0 viaE fuet B3
3l BAs A o] AUt

AL H2 AMRENA YA FORE A7) HEA 4
FEo] 71 = AEolth. AR AL HABAHSE Bacillus
& 4 F F2 Bacillus sublilis® % EA7) =Y durdoz W
A & Ade & o8tk wWEtM Bacillusrol $-HdEold e}
T oy FFo] EAE & 7] wliel BAse] A HE starter
o we} & o]zt & 4= Ut} Table 494 =4 TYR &
o] 0.7~483.1 mghkgl 2 & 0|7} Y= Aoz Yeh Az
T oY ¥ startert #UHA] Gths A& vepa ok
AT BE A9 dFgddshs AlddA Axd A
o= wix A Bacillus subtilis, Bacillus natto 2 Bacillus
lincheniformis S22 Fd& o] AH HEsI Az
AE FF73) Hls] BAs o] @2 AoZ Yeht starter 2

Table 3. Detection limits (LOD for 3 x S/N) and comparison of
correlation coefficients (R°) by concentration range of biogenic
amine derivatives

Correlation coefficients (R°)

Amines LODL by concentration range
(ug/ml) 0-25 pg/mL  0-50 pg/mL 0-100 pg/mL

AGM" 0.40 0.9981 0.9972 0.9991
PUT 0.04 0.9993 0.9991 0.9660
CAD 0.04 0.9969 0.9994 0.9996
SPD 0.05 0.9923 0.9983 0.9930
SPM 0.07 0.9936 0.9997 0.9736
TRY 0.22 0.9960 0.9988 0.9994
HIS 0.02 0.9998 0.9999 0.9995
TYR 0.04 0.9922 0.9995 0.9463
PHE 0.12 0.9979 0.9994 0.9966
SER 0.14 0.9946 0.9976 0.9508
NOR 0.27 0.9607 0.9965 0.9605
DOP 0.25 0.9915 0.9988 0.9987

PpUT (putrescine), CAD (cadaverine), SPD (spermidine), SPM
(spermine), TRY (tryptamine), HIS (histamine), TYR (tyramine), PHE
(2-phenylethylamine), SER (serotonin), NOR (noradrenaline), DOP
(dopamine).
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Table 7. Estimation of histamine, tyramine and 2-phenylethylamine intake based on dietary intake about fermented foods

Daily intake Intake (mg/day)
Samples J
(g/day) Histamine Tyramine 2-Phenylethylamine

Doenjang (traditional type) 9:3 2.4-8.9 0.6-13.3 0.2-4.9
Doenjang (modern type) 23 0-2.0 0-2.7 0-0.1

Soy sauce (traditional type) 1.5 0-0.6 0-0.7 0

Soy sauce (modern type) 4.6 0.1-1.1 0.4-3.7 0-0.6
Chungkukjang 1.0 0-0.1 0-0.5 0
Cabbage-kimchi 91.9 0.3-13.1 0.9-10.9 0.2-0.6
Anchovy jeotkal (liquid) 0.1 0-0.1 0-0.1 0
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