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Abstract: An analytical method for simultaneous determination of trypatamine, phe hylamine, putrescine, cadaverine, histamine,

tyramine, spermidine and spermine in soy sauce by HPLC was developed. Biogenic amines in soy sauce were extracted with a mixture of 5%
TCA, and then derived with dansyl chloride for 30 min, HPLC was used to qualitative and quantitative analysis. Under the optimal conditions,

linear range was 1.0~50 pg/mL for biogenic amines ‘and the cotfelation coefficient (R%) was greater than 0.99. The limits of detection were in the

<,
range of 0.075~0.3 pg/mL. At the spiked levels of|1.00 .and

deviations of 0.43%~19%. The results showed that the prop

, the average recoveries were 83%~111% with the relative standard
d has a good linearity and sensitivity which is suitable to detect biogenic
amines in soy sauce. The established method has been success lly‘glpplied to determine biogenic amines in 10 commercial soy sauce samples,
and the values of total biogenic amines were in the range of 50.82~1898.17 pg/mL. Tyramine, putrescin and phenylethylamine were found to be
predominant amines in soy sauce samples:

Key words: biogenic ; 0y sauce;high-performance liquid chromatography

I oA BA LA
B, B RIS NI, 5 AR . )
Wit AR DI PR 1 R4S TSR A, (2

P ity B TR 2 AR 7 A AR R TR T R I A 7 A
e AN B S AR TS Gk, AT DR PRY
B AHTEE PR SR R R, &

BB 28RN PPIRSEEL. R
O SOSRBER, 7 BN AT 5 KA L
BT Mok, APt A ST o R A
AR ATRY . ARG BT R A S,
el A S ws B AR s, &R
WiksEER: 2012-01-09

EEWH: “+-R" ERRHERITIE (2012BAK17B11) ; EEXEM
HEARBME (BLUEH) (2009252) ;T FEMEITTE
(2011A020102001)

YE&E/r: SBFR (1987-), %, FALFAZTHE, WsTAE: BREYREAR
BAEE: 8% 1977-), B, #L, WA, MRAE: LBIRE

570

FERHIKE (BAERED AN Bk NIERE, &t
TRE A AT T DA B B A A (2 7 A FH R A i o
Bl R FR I LA SOIE PN RAR b BB vk, %2
S NIRERE VI, Elr AR R 2R
i LR P 2R 1) B R KR B ORI R, DA
LM R R, TS A E =
IR IR UL S 2 M A IR R A R, BRI, A
KRB R MRS P A e, B B L Y
ANzt

HAT, &b PR AT A 5k R
BN RIOEY, ARl WE a0, R



MK EmBHL

Modern Food Science and Technology

2012, Vol.28, No.5

MEREET, B ey TR SO o ik,
Horh s AU Gtk i T By R IR A AT
IINTHERAAE AT, OB b A i ) A I T
Z—o HEHAME AR, EWMBRTER, EARK
SR, FEREEURA, R BT AR B A
SERAR TR HAT, ENAMERIE T EM A
e BAA PR AR, HOGT R HPLC [ erill i
8 FAEMIE IO T A IRIE. I, ASCEAL
MFERTATA- R RO A E b 8 YL
W7k, TR ERAE, i FLAE VR S
of, HERAREAN R B s, RERE I TR Al iR it
AIREAR

1S

PR
10 P B MRS, T E ) BORESE J
i A K (HLF) Sl AREL SR B, (LSF)
Va5 Fi
12 RS

M. We. P MG RO g, R,
AP (Al 98%Lh b, 3&[H Sigma 2
m; FHEE. NEDYEIEAE, 18R Merck AF]; AR
FUIERG TR AR EE, 2 Waters 23 7l
RIS A A, TP HTIES 3—18& T i

AEE O, FEE sigma A5 12 FLAT AR
R BRI AER AR ; PHS-3E FREELE,

1.1

NI /
13 ik
131 bRAEm

BRI S ARt ] Ovlmol/Lf HCI

T TRURC AR BT R IR

T 8 Fi AWl
e \ﬂg\ﬁﬁ\ﬂ%&\é%\ﬁaﬁ\
éﬂﬂﬂ\%@ﬁ?), S SIEHE BB 100 pg/mL (92
BRI TR

132 BESIREUS AR
HERf R B T EE S, 5.00 mL, nE] 10 mL 5%
(M) TCA W&, TRE], HRZHEE 60 min, 3600
r/min &0 20 min, HEEWR, ESHEENIR, &L
B, ERZE25mL, JEAUTJE.

W U TR AR BG5S mL T 10 mL B0,
BN 2.5 mL 1E &%, &% 2 min, B & 22, 3600 r/min
B0 S min WEAWZE, FIREINEA 1.5 ¢ NaCl (1)
e, AT pH £ 12 £ 45,

WYEC 1 mL F 5 mL B8, I 1 mL 1ET

/@A (1, VD ZERL IERG S B0, B B2
HHUAH, PRI 1 mL 1IE TR/ (11, VV) %
I, WEWRGEEC, SHFEIR, AR+ IA
3 4% 1 mol/L ] HCl ¥&7%, 40 C F&/SMTF, 1 mLO.1
mol/L HCl &5k B8, FrfitE.

HY 0.5 mL FRifEAEMIIAET 10 mL B0,
UM 1.5 mL MEFIBRER AN, PR3 508>, A 1 mL
AR (5 mg/mL), PRFHIEE], 60 C F{RIE 30 min,
B& 10 min 2% K, I 100 puL IS ZBR4H, 7£ 60 C
TR 15 min GRS — 0O BUHIA 1 mL
Ak, PR, 40 CTFASKE3ImL, MMA 3 mL &
KTk, JR% 1 min, FHE 5z W T RE

AR PATTAE S0 m A A Ry AT A A B 7 19AH
I o
1.3.3 ik
ZHEFEERDTIEIMIMES KR C18 (At

(4,6%250 ux?m), EAME ML 254 nm, IR
A 30 Con bR 20 pL. AN A NHEE, REIH B
K BB EEERE, TiEN 1.0 mL/min, BAFELEBREE
W 1,

R EVRRITEMERI TSR E
Table 1 Elution gradient of mobile phase for separation of

benzyl derivertives of biogenic amines

Bf18/min 0 10 15 20 27 30 35 40 45

A% 65 65 75 80 8 90 95 65 65
B% 3 3 25 20 15 10 5 35 35
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Fig.1 Typical chromatogram of biogenic amine standards
E L&k, 2Rk, 38, 4P M, 540, 684,
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Table 4 Recovery tests for eight kinds of biogenic amines

Aok
#H oo RAnks

HPLC
LX) = )25 A2 R>  LOD(S/N=3)/(ug/mL)
e Y=49726x-375 0.9975 0.3
F UM Y=13225x+41473  0.9924 0.1
JEME Y=57950x+76450  0.9970 0.075
PR Y=178983x+162616  0.9943 0.1
LM Y=126204x-45116  0.9904 0.15
B&M: Y=121125x+4649  0.9999 0.1
TAFEE Y=155309x-28291  0.9925 0.1
M Y=62337x+7220  0.9997 0.15
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JERE 59.3120:53 764.6043.01 173.84+3.32 111 4.80
PR 7762053 8.46+£0.62 10.46+0.22 89 11.58
B 103.25£9.77 107.08+8.79 116.91+7.55 105 3.54
B, 234.93419.41 254.97414.73 260.8545.55 108 0.43
Tt 11.17& 12.39+£0.85 14.08+1.20 95 11.24

5l 299+l 3.53£1.72  6.52+0.01 85 5.71
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Table 5 Biogenic amine contents in tested samples

(ug/mL)

3

HeiRE Em Rk T P Pl Bk e TAGH A Ehes ABH X
1 ND 2846 21.05 787 4254 12275 37 ND 226.37 HLF
2 ND ND 112.06 ND 11055  256.54 12.16 ND 49131 HLF
3 ND ND 260.18 ND 5414 19974 1083 31.28 556.17 HLF
4 25.79 97.83 340.12 8.14 12487  348.19 571 0.86 951.5 HLF
5 2.25 340.05 55551 10922 22879  650.14 9.07 3.68 1898.71 HLF
6 9.35 9.94 231 254 271 12.28 3487 1192 8593 | LSF
7 2.56 9.9 1.76 ND 979 9.45 15.6 8.58 57.64 LSF
8 238 16.15 ND ND 223 ND 2721 2.84 50.82 LSF
9 2.29 20.73 25.12 1261 2688  272.93 12.25 1.46 37427 e LSF
10 2.29 11.29 20.97 1233 2735  184.67 5.61 1.91 42 LSF
Z: “ND ATRAEHE.
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