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Determination of histamine in soy sauce by high performance
liquid chromatography

ZHU Shuai, ZHANG Shui-Feng', ZHENG Shi-Jian, NIU Can-Jie, XU Teng-Yang, SHENG Hua-Dong

[Zhejiang Fangyuan Test Group Co., Ltd., National Pre-packaged Food Quality Supervision and
Inspection Center (Zhejiang), Hangzhou 310018, China]

ABSTRACT: Objective To establish a method for the determination of histamine in soy sauce by high
performance liquid chromatography with dansyl chloride pre-column derivatization. Methods The sample soy
sauce was extracted and purified with 1,7-diamino heptane by n-butanol-chloroform (1:1, V:V). After derivated by
dansulfonyl chloride and extracted with ether, the sample soy sauce was dried by nitrogen gas, then dissolved in
acetonitrile, and the content was determined with high performance liquid chromatography internal standard method.
Results There was a good linear relationship between histamine content at 1-100 mg/L, the linear correlation
coefficient r=0.9999, and the limit of detection was 0.5 mg/kg. In the precision experiment, the relative standard
deviation was 2.59%-6.48%. At the addition level of 1.0, 10.0 and 50.0 mg/kg, the standard recovery was
88.0%—-104.2%. Conclusion This method has the advantages of good linearity, low detection limit, good stability,
high recovery, accurate results, and is suitable for the determination of histamine in soy sauce.
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1.1 #E UESEHF
L1l FEBME

LC-20AD it — % & W 5 AG I 2% (H A 5 A 7);
Milli-Q #B4E/K Y (3% E Millipore 23 7)); MS 105 DU H, K
(MR- LR 2 AE A, F VIR IR K VA B8 (I AR (5 S
IS BR AT, AR v 4 %6 B R HEE AR AT BR A /D);
QT-1 IRHER A & (BRI ES A R AF]); ST 16R 5
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SRR R — oK o S FH i T AT S T
1.2 EWHE
1.2.1  AFfEER LS

ZH W FREAB 45U 1000 me/L: WEGFRIBGE & 9 240 b
S, FH 0.1 mol/L RV IRIEMIFEZA 2 10 mL, LAk
1000 mg/L B, T 4 “CRESIRAE S

IV R AR UE LA 2 MERR I H 0.01, 0.05. 0.1,
0.2, 0.5. 1.0 mL MHRHEREATR T 6 3 10 mL M,

FH 0.1 mol/L $hRRIF W E B EZIBE, 1530 R Bk BE 451k
1. 5. 10, 20, 50, 100 mg/L.

N FRFRHERE £ 10000 mg/L: MEFIFRBGE A 1,7-—
G AR UES, FH 0.1 mol/L MW IAMITERE
10 mL, ECHIAL 10000 mg/L HI% &R, T 4 °CREGIRTT .

N FRFRUESE R MERIIR 1.0 mL (bR UERS & T
100 mL B2, 0.1 mol/L iR ER B X, 15
F BT 100 mg/L 1Y BRI o
122 #Houhl&

KB MEFRFREURE S 2 g(MERIE 0.01 g) T 15 mL #.0
B, A 500 pL NARE (100 mg/L), F 5 mol/L &4
AN BETT pH 2 12.0 24 . A S mL Ay IE T B/ =&
e, VIV)IRB, WENRY 5 min, 5000 r/min 5.0
5min, BB TEEIMTS— 15mL &.08 0, F2EFR
TR IR, AHFAEBOR, FIETRY =&MW E(1:1, V:VFG
FEZ 10 mL I S mL ZEBUR A 200 pL #:#(1 mol/L),
JEIRAT, 40 °CAKIE T AT, A 1 mL £:2(0.1 mol/L)
R BEMTR A SE IR, T

it F R PP ARYOINA 1 mL AR Ak
R AN . 100 pL EAA AL BN (1 mol/L). 1 mL FHi# P
S-E (20 mg/mL)fTAE RG], IWIERA)E T 60 °CKiEH
4 15 min, B, BWHIEFERGMA 1 mLK, WERS,
40 °CKIB T RSB ENI(Z 1 mL), A 0.5 g EALEHIA
MEEGESWEM, IMA 5 mL Z B, WEIRY 5 min,
5000 r/min &0 5 min, Wi F2LBE, TREHAER—K,
B 2 AW, 40 °C/KIE T AR T, A 1 mL Z &R
TEM R S AR, 18 0.22 pm JERE, HF EALIE .

FRUEE AR A : 43 BIRSE 1 mL 2 ehn il R 81 T
F 15 mL B8, RKIMA 250 pL N AR &
(100 mg/L), VA FHAERIARE AT A B
123 &4t

Gt LS ZORBAX SB-Aq(4.6 mmx250 mm,
5 um); B A N 0.1%ZBRAHY 0.01 mol/L ZFREFIF K,
B WM, AWM BRI ER 1 R, Wy
0.8 mL/min; BEFERRN 20 pL; AN 35 °C; Kl kK
3 254 nm!'7,

=1 RENEERR &Y

Table 1 Gradient elution conditions of mobile phases

Fi [ /min T A% B B/%
0 40 60
18.00 40 60
26.00 10 90
32.00 10 90
32.10 40 60
40.00 40 60
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Fig.l Reaction formula of histamine and internal standard with dansyl chloride

IChl 254 nm, 4 nm
2000 -

HIEBHE/30.474

1,7-

- 41 1%/26.562

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0
B4 Bt [ /min

Bl 2 R AR R i

Fig.2 Standard chromatograms of histamine and internal standard
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Fig.3 Chromatograms of the samples in this method
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Fig.4 Chromatograms of samples in GB method
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i r=0.9999, Jrikiof b BLLERIEENZY 3 e, & D01
R ERBLUEM SN 10 SRHfiE, M MT 15}
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J TR IR E N 1.5 ma/kg B, TIAS P €0 0054 H. 240y 0.0
. . . . e 00 05 10 15 20 25 30 35 40
10, HiHAR AR L e A BR M 0.5 mg/kg, & 5 FR —
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L, PARFR AL . Fig.5 Standard curves of histamine
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Table 2 Results of recovery rate and precision test (n=6)

BTN 6 e, WA CHRRE A iy M mehe) WERmeke) FIMCEP RSDR
1.0, 10.0. 50.0 mgrkg, ZSRTAbER FHLIGK, HEEH R 1o 0904 904
FIMXSbRER 22, S5 0% 2. MR 2 Al%, 3 /KAy [E 1.0 0.963 96.3
W TE 88.0%~104.2% Z [H], HH XF ¥ UE fi 2 (relative 1.0 0.937 93.7
1 6.48
standard deviation, RSD)7E 2.59%~6.48% 22 [fi], 7K1y 1.0 0.880 88.0
[E] R IR 25 5 945 5 GB/T 27404—2008 { 5256 % i 55 1.0 1.010 101.0
A A Aoy 18T g R
GilpS e T B A il I (- 10 1042 1042
2.4 giﬁﬁiﬁl EF'?HH?E"J(‘:’T% 10.0 9.235 92.4
X1 AT BB AR P A S B TINE, S5 10.0 9.404 94.0
W% 3 i, R 3 AIAL 1 A 9 Rkl 4, 10.0 10.181 101.8
I HASAEE A PG I B i 22 SR, 11 A ah e A AL 2 10.0 2.907 9.1 >-83
TGN 0~ 147.1 mg/kg.
10.0 9.149 91.5
3 & 10.0 10.224 102.2
50.0 46.303 92.6
W E TR/ =ZE B0, VIV ETGSL, FHESE
. g g g 50.0 47.231 94.5
S FTATT AR - 50 A € i 3k o) il R A A B R AT A
5P bR B A L, 7 AR A R G T v — 2 3 50.0 46.543 931 2.5
TP o X435 AR N A se e, HA LM E T . ket R 50.0 48.885 97.8
. W% e . RoetEmGEma, EATEmP A 50.0 47.701 95.4
BRI E 50.0 45.390 90.8
R®3 N MHEHPEARNSE
Table 3 Content of histamine in 11 kinds of soy sauce
FE R 1 2 3 4 5 6 7 8 9 10 11
H B R /(mg/kg) 17.4 56.8  KKith 25.4 147.1 12.8 120.6 55.5 89.2 12.1 A
&2k 1% Tall, 2017, 43(10): 220-227.
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