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Contamination status and dietary exposure risk assessment of biogenic
amines in commercial fermented alcoholic beverages in Sichuan
Province in 2025
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(Sichuan Center for Disease Control and Prevention, Chengdu 610041, China)

ABSTRACT: Objective To investigate the biogenic amine contamination status of commercial fermented
alcoholic beverages in Sichuan Province. Methods The 9 kinds of biogenic amines in 90 fermented alcoholic
beverage samples from 5 surveillance sites in Sichuan Province were determined by solid-phase extraction-high

performance liquid chromatography. The detection results were analyzed, and a dietary exposure risk assessment for
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histamine and tyramine frequently detected from wine and Huangjiu was conducted by point estimation method based
on the hazard quotient (HQ). Results The detection rate of biogenic amines was 87.8%; putrescine, octopamine,
tyramine and histamine were relatively frequently occurring biogenic amines, detected from 87.8%, 75.5%, 63.3%
and 48.9% of the samples, respectively. In Huangjiu, wine and beer, the average total content of biogenic amines
were 75.25, 16.61 and 10.31 mg/L, respectively. The HQ of histamine and tyramine in Huangjiu and wine was less
than 1 for the healthy population, while the HQ of tyramine in Huangjiu was greater than 1 for classic monoamine
oxidase inhibitor (MAOI) users. Conclusion Commercial fermented alcoholic beverages in Sichuan Province are
commonly contaminated with biogenic amines. The total content of biogenic amines is the highest in Huangjiu,
followed by those in wine and beer. The dietary exposure risk of biogenic amines in fermented alcoholic beverages is
acceptable for the healthy population, while the dietary exposure risk posed by tyramine in Huangjiu to classic MAOI
users requires attention. Measures including material and strain optimization and process improvement can be taken
to further reduce biogenic amine contamination in fermented alcoholic beverages.
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Vanquish 5 2 W A 4 3% 1L (3¢ E Thermo Fisher
Scientific /A F]); Waters XBridge®C18 (250 mm*4.6 mm, 3.5 um)
{4 (35 [E Waters 23 7]); MSA225P-100-DA HL T K F-Ch§
B 0.01 mg, #[F Sartorius Weighing Technology GmbH 7%
"l ); Milli-Q # 4l K HL (3£ E Merck Millipore 2 A );
N-EVAP™112 &M% (3£ E Organomation Associates. Jnc 2%
#l); Multi Reax i HEdR 1% i (75 [ Heidolph 23 7]); H2100R
A TR0 ML (T A AR O B AR A R A R,
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BEkE(SERE 99.4%) Iz S FUGAREY) BT 0); Kb @i, p-
RO T . e AL L T R YRR T B (O
1791000 pg/mL, JE75 b R4 FRA R, EhiR s fh
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1.3 LWHE
1.3.1 A&

fA34: Waters XBridge®Cig (250 mmx4.6 mm, 3.5 pm);

FE: 0.8 mL/min; FEIR: 35 °C; #ERER: 10 pL; K.
254 nm; FisHH: A K 0.1 gL ZERELTER+ZIE©O:1, ViP),
By 0.1 g/L ZIREHW: LIE(1:9, V2D).
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R (2025 AR A hh TS YR 3 DR 2 XURS: 1 i
TAEFMCh ) ) b B v A= P el & i ps TR R
XPRE G TAL B RERL G WP AP, SR BA 5FH
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e, WASHE . K. @, KW, B, JRE.
2P | T e AR £ e SR AR YR R A S TR I ) 9 B E AR,
HrpokE e L 3,3 - &S R NAR, HAth 8 Fh AR L
1,7-Z 5B BEbE AR . #E 1.0~50.0 pg/mL A9 v i3
BRI, 9 A= g e iy v 5 55 i o7 22 ) 34 S 30 IR 0 PR 6 O
F(r>0.999); AL . ALk B KO 09 0 b Il i 2o
94.6%~105.8%, HHXFHR i 22 (relative standard deviations,
RSDs)H 1.2%~8.5% (n=6); LA 3 f&H1 10 f5{EWE L (S/N)XT
N INAR K- PEAL, 9 ol 2k 4 Mg Ry A 1 R AR 2t B 43301 oy
0.15 mg/L 1 0.50 mg/L.
1.33 izl
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1T RN IETE T G B R B R O Jhy R RIS 1) 1 2
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% H WPS Office 2024 #4754, 1R SPSS 30.0
WA AT ST 50 B o AR 4 S T A 4 21 (World  Health
Organization, WHO) R £ H4b #IE I, ZESeitordrHh, Mk
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Table 1 Content of biogenic amines in different fermented alcoholic beverage samples
Egl| W7 kR Bk
EUWE e orEGEE T RHRGR) SR PRI BB A T R SR P
MIn ()] Amg/L)  /Mmg/L) /[n(%)] /Amg/L) /mg/L) /[n(%)] /mg/L) /Amg/L) /ln(%)] /(mgL) /(mg/L)
BN 6(20.0) ND~3.54 1.10 0(0) 7(233) ND~2.33 144 13(144) ND-~3.54 0.98
W AE 0(0) 0(0) 7(23.3) ND~1.59 1.11 7(7.8) ND~1.59 0.70
J'J& 30(100.0) 2.79~10.00  5.02 0(0) 2(6.7) ND~430 0.71 32(35.6) ND~10.00 1.98
=M 18(60.0) ND~1.62 0.77  25(83.3) ND~3.03 1.84 24(80.0) ND~9.34 510 68(75.5) ND~9.34 257
il 0(0) 0(0) 3(10.0) ND~1.18 0.58 3(3.3) ND~1.18 0.53
% 30(100.0) 1.78~5.23  3.50 2(6.7) ND~5.86 071 12(40.0) ND~6.83 196 44 (489) ND~6.83 1.99
JEME  30(100.0) 13.81~27.64 20.30 25(83.3) ND~6.97 2.18 24(80.0) ND~14.6 5.89 79(87.8) ND~27.64 9.04
(s 0(0) 2(6.7) ND~18.15 1.15 0(0) 2(2.2) ND~18.15 0.73
gl 30 (100.0) 26.04~60.33 4494  5(16.6) ND~74.44 560 22(73.3) ND~9.84 325 57(63.3) ND~74.44 17.13
MAE 30(100.0) 45.71~102.33 7525  25(83.3) ND~102.27 10.31 24 (80.0) ND~34.25 16.61 79 (87.8) ND~102.33 34.05
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Fig.l Contribution ratios of 9 kinds of biogenic amines to the total

content of biogenic amines in fermented alcoholic beverages
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AR S 2, (RO HLE R 2%, BAMAXS

AT 52 2 S 2, T I A B X g A U e P

57 WA 0 45 H AT it 32 5704 (tolerated daily intake, TDI)!',

EFSA JETFAH BRI ATFOR SR, BHx g b 5 i e XU
KB eI B, $2H T Li NBR AN
SR A A (DR AR 50 mg, XF
L AT 2 B L ANTAS: H s ()M : (gt AHESA 600 mg,
M FHEE =A% MAOI 2543 4 50 mg, A48 MAOI 254
R 6 mgo AU W A BTG F ) R e AR 20 R A 4L
RIS i P 6 H 3R R i AT ARG v o 5 281 2 e P 7 e
AR At A= g ok A A 4 R e KU, A 5 400
K FH Pso Fl Pos KB X — I8 T2 I R T8 LA _E W
Tl £ 0 P 10 s £ 25 B XU 1A T T 1A -

BEX R IR RIS B i, B R SR I R,
AL T S 2 ] A KU A A AR T B gt . AT S
Z (hERERETIER (2022)) B0 BUAE A S H &K
KA RIICEE: 25 g, MM T 250 mL WAEE A
14%vol B s A0 ; Lotk 15 g, M4 T 150 mL
TEAEEE R 14%vol By s AT )% — e 2 T 28R K
TR TPEAR 22 55 ) SR Mk R RS b B A 5
(National Institute on Alcohol Abuse and Alcoholism, NIAAA)
XFRBARHIE X (2 h NIREIBPRG =80 mg/dL,
X R TV BRI S BRIEAR | Lotk 4 ARiEAR, A3 2AE
F 500 mL F1 400 mL P5k5 >y 14%vol Ft 2 05 =l A5 25570 ) *f B
WG T R AT o PPAL S5 R I3 2 FI3k 3,

PEARZE SR TR, PR T 25 05 R4 25 V9 % 2 i
Xt AT HQ B/ T 1, 48R JLRE 3 2 R KUK 41K
I o T T o T AR L BT R 1 G e o (ke B AR
= MAOI &M HQ /NF 1, $Em LG £ 2 88 KU ik
F R K, (R B R T PFEIE T 4 MAOI
AR HQ HI KT 1, R HEE S RER KT 25|
AT
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Table 2 Dietary exposure risk assessment results of histamine and tyramine in Huangjiu for different populations under
different scenarios

HMe— e AMRINEIE

i i — fe 1B

ik e foc R 1 B

ABEER py i py  f#EHE py M

=1t MAOI

£ MAOL  py  f#E =R MAOL 4L MAOI

(mg/d) AJF HQ (mg/d) AFE HQ (mg/d) AR HQ IAIAMEHQ MAIAME HQ (mg/d) AKF HQ AR HQ /I AR HQ

B 0760 0.015 2.535  0.051

12.225 0.020 0.245

2.038 29.970 0.050 0.599 4.995

P 0456 0.009 2.028 0.041 7.335 0.012 0.147

1.223 23.976 0.040 0.479 3.996

#3 HEBEPHRNBEESTERETABABNERREREITMEER

Table 3 Dietary exposure risk assessment results of histamine and tyramine in wine for different populations under different scenarios

HAR— e DRI TE

e — A

it e e R

ABHER py M py M py fEHE

=t MAOI

#ZMt MAOT  py  f@#EE =L MAOI £ MAOI

(mg/d) \B¥ HQ (mg/d) Afif HQ (mg/d) AR¥HQ fHHAREHQ AR HQ (mg/d) AREHQ AR HQ AR HQ

B <0250 <0.005 3.010 0.060

0.533  <0.001 0.011

0.089 4.353  0.007 0.087 0.726

Z <0.150 <0.003 2.408  0.048

0.320 <0.001 0.006

0.053 3.483  0.006 0.097 0.581
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AW R T TR T I A TE B N IR RS e,
EEACHETG LR ORI —, BIERRE
TP AR . Bl P AR W B S R UL A il o R
LA T L ISR WIRE RS 4 R RER A
HA I e, LA IR R I AR T R
Aok, IR RCTLRNED i 1A I B PEAR, NP S ph 5200
387 HLHEA G i FP A 14 R ARV EA PRSI, X AG H B4
R HEAT T B £ AR e B A, e BRAS R AR e 24 A AN [ A
JREBAGH, (EL LI ) XU AT

KA O — IR I R By, JLAE WIS etk
DU T A7 T Z R MTE A, 5557 i SR 8 DA
HKeo 2012 AR g AR o Xk 3 T 7 e | A4
ZITRE S A e i T R B, AN ) ORHI T Y A= P e
AR S, For g vp A W e R AR, AT,
PO R AR TR L IO UORRE PR B LI A P
EARA KR T v AR W e 0435 e DL I A I E, s e 1]
AN 20 (YR rh O AR WA RSN A U I Mg O i
iRy, FVLPSRIXE 4 AR 3 S ee i 7
ol A 0 P A A I A T M RV EEL B 1403 ek ey, o SR
e B oy 2 — b, AH IR T o D A e
B B AR Al RIS 28R, R P S R B A A SR R,
RELL AT A 3 R R IR b A= W e 6475 B R DL

AT 3 KR BEN T 9 R AR 45 R R, &
PP v i T A e, (ELAG: HE R A B KA AN [ 2 7
FRE il 22 SRR . B R AR I 00 S KR,
YR R S RIS, 5 e R R B, (A R
I, B3 M R M b, T v 2L B A M L M v £
DA 8 2 T v 2 A0 5 8 g B G 1 SRt g o AL R B

Fh T e A T X A ) M R Y B bR TR A, TR
2 PG v O] LA R e AR Je SRy A e e 1 S DT ERLAAR
Yo 2 Jele T J R A T I £ 7% R AR PP Al 45 SR S, 4 G rh
V14 20 e T P o JIT A AR ) e B JXUBS: 7 AT T v )
JHext 2 M MAOI {5 I ATEAATE— 5 UG 2 2 5 KU, 20
TR R LR T AT N T P R At AR ) £ R IR, Ak T
2K 2 MAOT AR . RORIRINIESE, T4
FATFIRSTHERIE, b 288 58 5 1 (s 2 245 40 0 [y 3 6 TR
FHEW o S350, BAR R b A W e Xo) fa B AR 1) I 2
A EAR, H i FARBURE | IR 2546 R 2R Y 32,
A WA S R B AT REAE I I T a8 B i o
AR A= P, DR A W e AR T 52 o A4 ) 25 28 XU
URENA e

S WG v LR W TR S SRR BT L R IR L R
WL Z2Z8(pH . R . BHCEE) I A £ 4500 55 I
FA R, R BRI RN K B v A MR ARG A A
JRZEFE, WRIUCAT AR . AT R (RS HE SR s LLE— 25
AR A= W e xoh 11 2 3 i B 1) 07 T S0, G R e o R K A
PR BGHROK T2 Ha il G R TR AR AT B v 5 e
i g A 2027, e A A SRR R R B L e
e 12 /A 2 2 A e A AP, s s MR
0 T 125 A Hh A g e 5 A T AR

PR 2 10 b AR W e T RS s L T SR AHETT, B
YH LTI A5 i X L ST A P A R BR (e [ PR A
FN7H] %4578 20 27 (International Organization of Vine and Wine,
OIV) A LA AT h 4L & AL 12 mg/LP, 3643 Rk
[l G AT T S A PR SR o, ANl 8.0 mg/L, 1E
[k 2.0 mg/LPY, e Bk [ R [ 0 BR L AR vEPEAY, ASIK
YA PP T R A P LI S AR 150 100% 7 66.7%
H TR ] ) AR ] A ol e T 1) A P e PR e o, AR 7K
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PR UE TR IRE . D LR M AR i 5 SR AL T
PR [ 550 B 00 A e A0 2 v 5 | e f R S nT e
ST K i, DR MR A S T 1 ) BR R s X A
TR FP ) A O T e A TR A

AR YR I A5 A5 R RS P A M A L B X 21
J¥2 TV i 4 e £ 2% 8 XU A A A — E BRI P (DA
[F] A ol ) o PR i B AR XS A5, RT RE 2 S BRI 45
MR AL ()R WD R AORE A O AT R, W ANBE ST
3 A BRAN [e] 3t DX T 65 TR wP A= W e 15 R B 22 5% (3)
DRI DI A i 2 T R ST 1) LS 9 s, g Rl e
e 1 L R g L M ) e B 2 5 AR o 3 8k, ARWETE R Y
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R i Ce
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