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Detection and Safety Analysis of Biogenic Amines in Several Fermented Foods
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Abstract: Biogenic amines are small molecules with many biological activities. These substances may cause adverse
reactions in the human body by excessive ingestion. This study detected biogenic amines in fermented foods including edible
paste, sauerkraut, cheese, and sufu using high-performance liquid chromatography (HPLC) and assessed their potential
toxicity. Phenethylamine, humutine, histamine, and tyramine were the main bioamines in edible paste, and the total contents of
biogenic amines ranged from 331.40~624.42 mg/kg. Among sufu products, the bioamine content in a few samples was higher (up to
2 355.32 mg/kg and 1 091.05 mg/kg, respectively). The bioamine content in sauerkraut and cheese was lower compared with edible
pastes and sufu. The highest bioamine content in sauerkraut was sour bean with 126.65 mg/kg and the lowest was pickled lotus root
with 22.32 mg/kg. Finally, the safety of biogenic amines caused by edible paste, sauerkraut, cheese, and sufu was analyzed in combination
with the consumption scenario and hazard risk assessment based on the edible characteristics of fermented food and the toxicological
properties of histamine and tyramine. The toxicity risk of bioamines caused by ingesting these foods was low. This article presents a crucial
basis for consumers to gain a comprehensive understanding of the food safety of traditional fermented foods in our country.
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Table 2 Regression equation, detection and quantitative limit

for the determination of biogenic amines

MR TR

EE S /(mg/L) /(mg/L)

XL S EREV

EM y=9449x-18.09 R=09991 077  2.56
B-E T 1=97.69x-31.36 R=0.9993  0.96 3.19
JEBe  y=170.09x+59.89 R*=0.9990  0.97 3.24
PRl y=16791x+9.47 R=09994 1.14 381
M 1=150.61x-20.19 R’=0.9993 111  3.70
Bl y=202.33x+53.02 R=0.9994 0.65  2.17
TAME  y=152.81x+2.179 R’=09986 035  1.16

HhE y=64.06x-257.73 R’=0.9977  0.52 1.72
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1964.66 mg/kg. AHTTHE H. 4-6 AW EAH
WHEAR, 43 38 508.05. 304.79 F1 531.68 mg/kg,
50 SR R PR IE 1 45 B — 2 AR L. 6
Ji&g 3L b A i S B R ) B B L oy AR 16.77~194.57
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Table 3 Biogenic amines in different fermented foods (mg/kg) (n=3)

T s zom B F s s T (ﬁﬁg)
B2 A 0 0 25.66 £1.52 0 41.33+2.52 34.60+2.11 25.06+2.08 126.65
WA E 248 £0.31 ND 9.95+0.87 16.64 £ 1.34 4.01 £0.35 12.31 £0.93 0 45.39

Y 10.96 £0.39 15.25+1.24 31.75+£2.50 10.86+0.64 52.77+3.10 59.23+£3.54 0 180.82
i 5.06+0.41 5.04+0.43 1.70 £0.08 0 1.51£0.23 9.01 £0.58 0 22.32

F B 2.34+0.15 2.61 £0.26 0 0 0 0 0 4.96

FmEE  3.26+031 0 1.68 £0.15 2.0+0.36 0 1.91 £0.22 0 8.85
RN, 3.30+0.30 0 1.56 £0.29 0 0 2.61 £0.21 0 7.48
J&FL -1 0 115797 +£92.88 909.74+73.94 16.12+097 16.77+1.31 25472 £15.30 0 2355.32
JE3#L -2 158.61 £9.51 98.61 £5.93 31489 £18.83 7.34+042 112.34%£6.74 399.25+24.72 0 1091.05
JE# -3 61.07£0.69 117.11 £9.23  548.90+21.43 0 120.14 £ 6.32  206.51 £10.44 0 1 053.72
JE3L -4 2024+3.12 89.95+2.44 14942 +443 2998+231 71.22+532 147.26+11.65 0 508.05
JE 3L -5 5.40 +1.30 50.83 £3.09 16.22 £1.47 7.70 £ 1.04 29.68 +2.12 194.99 £ 543 0 304.79
JE3L-6  13.01+2.58 31.32+2.39 107.37 £7.02 0 19457 £11.14 185.41 £10.03 0 531.68

AR -1 26221420 82.78 £3.50 0 0 0 243.75 £ 14.77 0 352.74

A% -2 2137+320 138.52+24.94 83.18 £7.49 0 0 253.27+15.14 0 496.34

R % -3 24.09*1.99 111.04 £5.87 60.36 £3.41 0 2528 +2.15 89.85+£6.90 28.92+6.24 339.53

AR -4 0 212.16 £6.12 220.03 £2.25 0 77.42 £0.53 114.83 +£1.90 0 624.42

R % -5 4273 £3.05 163.87 £17.32 0 0 27.84+1.72 7712379 27.30%£2.56 338.86

AR ¥ -6 0 101.49 £3.31 227.20+15.26 0 22.96 £2.45 4535+6.11 0 397.0

AR % -7 4581£3.12 78.98 £5.05 81.64 £5.56 0 27.97+£2.40 97.0 £5.45 0 331.40

PO A R AAS s
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Table 4 Short-and long-term risks of histamine and tyramine ingestion through edible fermented food (mg/kg)

Feuy A

s 1 e K R

ESI/(mg/60 kg-d)  aE/A/% EDI/(mg/60 kg-d) HQ/%
@ 130 390 072 217 033 099 028  0.83
B 411 1233 037 L12 134 402 022 067
Came 579 1737 321 963 096 2838 080 240
Bl 447 1341 043 129 229 687 038 LIS

Er ORIEAG R TR LA E L 10 g 030 g BAKFE, RIEFAMIRR T3 60 kg it. Aw HEHAEHF (3
60 kg AR &, LAMEA 180 mg; B&AA 1100 mg)™; Ap A B AFEATIE 0kg T E, RBB AR 200 HEFHE: —
KB 150 mg LA Bt kAo 4rm K, B+ =48 iEH 120 mg 4Lt BAFERATATAEAR ; — R MEFEABEE 600 mg
RARATIEIR, B M2A iz b BE B4 ADI 235K JR 4 120 mg/d A= 600 mg/d"™. 455 RFF R Ao S akAREAE, AR % P 20 M b B B Y
RKRKE T A4 129.88 me/kg F7 411.04 mg/kg"”, P34 K E 84 33.41 mg/kg #= 134.11 mg/kg ; J& L 20 5 B Mz b4 % K 7%

BE5 A H 579.0 mg/kg A= 44721 mg/ke™, F3HKE T4 95.86 F= 229.17 mg/kg.

AR TR XS 7 P s 1 AR W R AT TR,
SRR 3 i, LR MRS SRR LT
331.40~624.42 mg/kg 2 7], KT 1000 mg/kg,
TR B % R IR R A, AR
AV 73 51 9 78.98~227.20 il 45.35~253.27 mg/kg :
ERERERAE, 7 P 2 & S A U,
Horp % LR 2 ARSI A, % 3~7
oA ) A B AL T 22.96~77.42 mglkg. HAN, M
K3 E LA, 7 i AR B R
fEE—EMER. FlmEH®E 1. 2. 3. 57
K 2 — 2 Bl (<50 mg/kg), 1M&H% 4
A6 MIARAH . A% 2. 3. 4. 6 Al 7 LM H
—E HEMEK (FEIEH 60.36~227.20 mgkg). LA
4 2R O A FH R TR R T2 S R AT RE A R R
ity PR 2B i B A A RN PR A G )
B 2 A RS B — s AR, L SR
RINTE G 8 LAY O JEE LRI
fii2, SRS AVE N 160.69~807.84 mg/kg 5 AT
SR W RO R E T RAb KE R A
i & & Sk, SRR 6 MARIERE Y
Jliz & BV E N 25.41~444.93 mg/kg, HX AESE
TP 0 A8 K I 4 i RO i 2 5 43 I TE 1.67~68.98
A1 0~50.32 mg/kg Z [A]. 5 E K& AV IS &R
301.10~1 863.2 mg/kg, i E B (1) AW e o & 1E
36.6~243.5 mg/kg 2 A%, LR & AHE T % R KR
Tz B i PROAS ) 45 SR T 2R, YR SR SRORD 0 T 2 A W
0 A AR, EHENEYKEETRL T
H KT, N SR AL b AR A g R A X

B

23 RREHELERBANNGTEE

FEJ LA A e, ZH ORI JiE A B HA A e A=
Vil R . Rk, A 7T DAL G R B i AR 2%
Xof A FH 5 0 LR AT AR I 1) i £ BN R PRl
W TP i s & i, AR B A T B
60 kg, HEFEWTEAN 10 g/d™; F o5 R H s A
XPRBEE I EL (nEEEREd), BL30 g/dm
AN B VPG B NFE RO BN UG o 45 A 2L JHe R e
FEAHIF 0 A0 Z AT WF F AR v 1 1 24 4 0 fpe K %
B E AT R ARG B R NI AR P A, Bk R
W 4. B FHFAE AL P AR IR S E R AL ay, AT
KW FHR L Hy (KT 100%. 1 40 7E 4 % K 1
(30 g/d), £ FHE AR 7L b L 1 B S HR A aa
K6 FE 8 H Hy 7379008 2.17% 1 9.63%,  0.83%
1 2.40%, BEREI) ag, A1 Hg 23514 1.12% F11.29%,
0.67% M 1.15%, KT 100%, R HEZRER
F¥ 5 18 FLTG 3 SRR N RIE BN KRS

3 g

L E RIRFENGE . SN, 549
MeAR. HUAREEEYE R — M5, Hid&E
BN RER SR —E K&K fEEEANEET,
it B v R AR Wi P e R AL B R O i, RIS R
AT EYNE. U R AN S BB R, 5
B G IEE. B IELOR, B0 IR A AL
IV ERF ARG DU T, A 5 DR S A B 1A
RBETT SR M A e rh B b AL b A
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AR, LA E. B RIE. KM CRED.
SRR R WILURIEERG T WRRG. SR LR
Jig bk F 0 o N 5 B0 B ISR 1 F 51 R s i,
{EH AT B B AR A Sk . HAE . RSP

R AEYIE ) 2T b, B RAERE R IR
FAENAE N, A & B\ &0 518 fm & 8, i
BB E RS AN o R A
BR, H A al&) R R bc. Mk, A%
HEVAR AV G S R 1 000 mg/kg 1B N 1 &
i 2 A E B bR, B9 i 0 4 e s
fié o3 A AR L 100 mg/kg 23 3% B N R 8P 4R
i, AFEMERES, HEARSE. E/- L2,
T HENR A B ZE R CEE oK™ 28 A ok
o I InATE T I R, 2R R i A v A
A EIA 2 552.23 mg/kg Al 365.14 mg/kg, £
WEY 22 3 i ] £ 1K~ 38 & & 53 3 9 337.30 mg/kg
1 51.04 mg/kg™, 2RI i 2HL fre R e 10 <7 24
& B Al L 196.06 mg/kg A1 164.67 mg/kg™ . A
I, DLGE— bR o B ok A B i AR IR 22 A
BEBESRMmE. & Lk, T RSN IER
st FH AR W IV 1) 2 4 A O o E BR AR v, BRI
iR AR SRR 8N B E H ER 2R
GV AR . Hehn, BRSE S B KA K™ 5
I, B0 EAEE R E 7 RS, WRe S HE
HEBORIR SA K. X TR REM, EEMNE
KPR LR NGB T 50 me/kg™ s RR B E
R A e & EAS T 100 mgkg, FEIE S E
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