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Determination of 12 Biogenic Amines in Baijiu Based on Gas Chromatography-Tandem Mass

Spectrometry Technique

WU Yonggiang', WANG Yin', LIN Li', FAN Yumei"*, BAO Zhengkun’
(1. Luzhou Center for Disease Control and Prevention, Luzhou 646000, China;
2. College of Pharmacy and Food, Southwest Minzu University, Chengdu 610041, China)

Abstract: A method for simultaneous determination 12 biogenic amines in Baijiu was established based on gas
chromatography-tandem mass spectrometry (GC-MS/MS). Baijiu samples were prepared through low-temperature nitrogen
drying and silylation derivatization, then separated using a medium-polarity SH-I-17Sil MS capillary column (30 m x 0.25 mm,
0.25 pm) and detected by multiple reaction monitoring (MRM) mode and quantified with internal standard method. The
results showed that the linear ranges for f-phenethylamine, nicotinamide, tyramine, octopamine and dopamine were 0.01—
0.40 mg/L, for putrescine, cadaverine, agmatine and histamine were 0.02—-0.40 mg/L, for tryptamine and 5-hydroxytryptamine
were 0.005-0.200 mg/L, and for spermidine were 0.01-0.20 mg/L, respectively. All the determination coefficients were
above 0.995, the limits of detection (LOD) were 0.05-2.58 pg/L, and the limits of quantification (LOQ) were 0.17—
8.60 ng/L. The average spiked recovery rates were 74.3%—114.0%, and the relative standard deviations (RSDs) of the
precision experiments were 1.27%—10.04%. The total contents of the 12 biogenic amines were 12.7-152 pg/L in 146 Baijiu
samples. Among them, the detection rates of putrescine, tryptamine and tyramine were relatively higher, which were 97.26%,
70.55% and 69.86%, respectively, and 5-hydroxytryptamine was not detected in all Baijiu samples. This detection method
had good applicability and reliability, which could simultaneously determine 12 biogenic amines in Baijiu.
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EWEREAR —RBGNRIR. 77 & RBER ISR
SR E A G, — AL ST I A A X 17
REEAER FAERY, HAEEMIRNE NG R,
M. WoR. EAFSERRT R, RIEE RN A AR
FA®Y, 3 i () AR P T (e A i AR L R SR AR R
HERR E i, HdBEREYRT B2 B RASETL
A EE, SIRCKIE. O WKk, JEY5 KOs LT fE R AERE
W, WA RGRLOME KRG -4 aFY. Ofa L RikE
TR ZAFE T e m™ R AR
U PSR S o T R AUk B A P
PR BB SR A VIR A B, DRI T Ok
A IAE SRR AR 2RISR g e,
PEVF 2 [ S E 1RO T AE I PR S bR v, A R
S T 19 P L 1 B R eV B R P AN AR 2 mg/L1,
VEE N8 mg/L, 2 43.5 mg/L, LA A6 mg/L, R
EARERM TR SRR S AR S B g — bR, E
T EMAELEN S, VIR BRI 2 AR

AW RN T VE T A, AR T U T
AN Z I BEAFERI-AT WA EEE N A
PET22 A AT AR ER-FEE Y.
TROAR € - R I R v 220 S SR - R IR 1SV (gas
chromatography-tandem mass spectrometry, GC-MS/MS) ©7
o BAN-TT W OE LR REBUEAR, 8% BIRBUR A1
BUR, ZITVETCIR K . i RO i 7 FH PR
SURATATA DI s AR DO BUS A I 4 LRI S, 12407
AT 5 I P ) 2 Rl B R R R AR IRONE, S H AR
VIR € . AU CRE TR EEBUNATE RN, W
- B B 5T, AR A, AT AL BN BB
GC-MS/MSIERA JF B 8, #RAEAEEE, smPTTIRE
rER PR A RV AR AL AR E A TRE SR 2
Rl 2555 75452k FH GC-MS/MS &I & 131 h 65 A= 4
fieo ZITERBUL R, BRI B BURIR B, &
TR oM AL E BRI . SR iR R DN E B
ORI B Pk R TR Ao R,
TIEAT T B YRR SRS &, AAMZIRE R
FHIE T W/ =S e i S i VR B H bn ), TOAE U ek
BFEALATA, AL ERAR G EERCE B, B0 TR i ) %
A AT 1159 N 7 L LN B - e 8711 P S N e SR
B E AR A B GC-MS/MSIE I E I rh it e 24k &40,

2RI HAT RGP IR RS . RE R EPIRA
GC-MS/MSVZ RN E F P o 1704128 — H R R SR 24 771
TrE . WL DUIE S N A BRI BR B BB AL R, I
TR AL IR AARACIEAS RS, 17FR B AT Ry
75.68%~98.56%, EMIGC-MS/MSTE Il ¥ AL 4347
PAFATEEMLIRSE R . T 25D R A GC-MS/MSTE &
SRt L = S RPNk s P £ A =K 7y viig =
BT ARMEEBUPIR, RGN E, [Fe S 2
S S WEI (multiple reaction monitoring, MRM) 53 [14%
S, A RO T S AR R R T, AR
B P, R BUY R S . Huang Yongjits PR FHGC-
MS/MSHI5E F H RIRP 5T, A 25y THls [ AH Al
SR R - B 0 0 AR 002 - SR - 25 T AT RS R 3
AR, XFAFp ALY IR R SCERE KR AL S AT R L 2347
Yang Kangzhuo™ /i FiGC-MS/MSIl 5E 2 Fir & B 1198 rh 4%
R RAE, R TCTEFE G PR B AL A PUEEA o

VRS R, e E.
TEGCH AT DU B AL 22 AT A2 SR 3G N i I R 1, e
Ko R AR o REREAAT AR 2 GC AT H i B AT 2E i,
LR H R = R e Joe R AR S AR 1 R
WA, WK, BFERERE, TR E
YIRAT = ¥R K e I Tk IR, AT AR Ae e
PR R 9 B TR A s S s sk T sk . R AR AT
A BAAEAERIE., PREE, WTEPAEEE NS (A UF IR R

AT TN —FREISHIE B 2P A S s T
o W EPRARHERRA ST, ZREGATA 5 138 FH R S5
PESH-I-17Sil MSEMEFE (30 mX0.25 mm, 0.25 um) 43
&, KA MRMAER, DLAFRZE R, FET 55
AGAE, AT DD )1 Y5 M T A& A7 Aol A
VNG, PR E A A S R E R, B
A T BRI SCRE

1 5k

1.1 ARSI

T4o#b Ik & B AW A& (L REERB o5
39%~79%)  PUNIFN Al A = Aol 1,7- (BB
bt (4ifE98.5%)  MHMEIZ (4lifE99.7%)  B-K LJ&
(4i)299.9%) KT Mg (4if598.5%)  JElE (i
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99.7%) . 'l (4ifF99.9%) | ik (4i[E99.9%) .
g (Ai/598.0%) « ZEf% (4ifE98.0%)  WAEHE
(4l fE99.8%). tufiE (4lifE99.2%) . S-Bpg (4
f£99.9%) krifEsh  REPURERIHEAR AR, T
il b e ity (4l >98% ) b g 2 i S ue B A
HIWAT, Mg (4ifF>99.8%) BT R T A4k
RIE A RAT; N,O-X(=H FEERE) = W LB %
(N,O-bis(trimethylsilyl) trifluoroacetamide, BSTFA)
(AEE =99%) « = HEGHERT (trimethylchlorosilane,
TMCS) (4lifF1>=99%)  ZE[EThomas Scientific/A 7 ;
HRAiK S AR E )
12 AR5 R&

GCMS-TQ8040NX A HH (i - = = PUMAT FR 14 (HL
1 HL - FL S U5 K GCMSsolution5. 5454 4b 3 2 45) H
A ShimadzuA 7]; ADVANTAGE A104li/KHL 25 [H % 5
A ; MHS-607 ETR 514« MFV-24PlusZ WAL )N
BRACERHEIR AT ME2045MHT KF 5 g4 -
FERZ AT TGL-16m3E A E N ) EFHMGEEH
FRAT; SFG-01BFJEA B a3 BRyT d bl B2
.
1.3 ik
13,1 FRUEVETRECH

A VINERR NG A TRIBCH: 3 ks 2 B BOE & 120 )
Nebr eV, BT 10 mLAF SR, fFHAKEZR, BHlm
10 my/LIBAARHERG RV, T4 CORAF.

AR E TARRBCH: K% S LR & briE
it 2T, 8T 2SR /K E ) % o R BE BRI VR o

I FRIERIC ] F 2 OIS 1, 7- S P e br e v
W, B T10 mLAREM, fHAKESR, BCH 0.5 mg/L
WERET, T4 CERAT.
1.3.2  FrRAEI B EIGRE o AT Ak B

THE A 2 O 7 9 T B 1 P R 200 wLE 1.5 mL g
OEH, A0S mg/LNARVERI0 uL, i E08, W
JEl minf2 A5, FTIFSOE S, 135 CRMRABCH R E
10 min /5 H 3 &S H KT o

R IIN100 pLIE/KIERE & FIR .08 d, HEEIF
7630 CHER TR0 min & i, Fa 208 P eI
50 pLATA 4R (BSTFA:TMCS=99:1, W/V) , H%
JGTE4S CHREARTPIRFGATAE120 min, FHE.O0E T4 C.
16 000 X gZ&F F B 023 min, AEFIFLHEL 5100 nL &
1.5 mLEAE R A A, 15 21 AR P e A v i T B VS 3k
FERTAEW, A5
133 {UE8%AMF

GC4 k. SH-I-17Sil MSEE ik (30 mX
0.25 mm, 0.25 um) ; FHERFEF NYIMGEIEE120 C, R
$£0.5 min, LL10 C/minf+iE %200 ‘C, FLALS C/minSt i
%320 °C, FR¥FS min; BEFECEE280 'C; HA NREAIAR

R (4iE99.999%)
PARL plo

MSHAF: T HEE, BTFRERET70 eV, (TLHIR
150 pA; KREMRANMRM; fEfE S A A (AR
99.99%) ; BSFURIEE230 Cy HERE280 C: Al e
LR A TR HLR0.7 KV,
1.3.4  ENEFES R RIEE L

DA S AR T, 40l 25 82 0T I i R
RZIRIE (25, 30, 35, 40, 45, 50 “C) X JEHEA F F
BRI, B e T I ERRE R R IR
1.3.5 ik R @O yIRIRE AL

TE13 3 GCHKM IR b, R FH b eV AR IR
3PP F MR SH-T1-5Si1 MS @i k&
(30 mX0.25 mm, 025pum) . SH-I-35Sil MSt& 4
(30 mX0.25 mm, 0.25 um) FMSH-I-17Sil MSf4
BeAE (30 mX 0.25 mm, 0.25 pm) XF 12Fh A E Moy 55 4%
R g, [ERARAG TS ILRIRE (80, 100, 120,
140 °C) , A=A (5 M LU o B0l i BN AR
1.3.6 LGk (matrix effect, ME) $FAr

ME AL TS o fr e, 2@ TR PR 4
5 HVMOEMES FAGE R A mE g, FEHG
AV BT REAE 5 B SRR IR . LR S VTS
PR I V-5 A 77 ) ) VR A A v VA Y ) S 2 %o 92
PRI, FEH 2R AEYIIZIIME. METHE AU :

B—BZ

s AFE T DR AR HEVA W T H AR 8 B B 1 XTI
WETHIAR s A B 5T R T H AR 5E B 51 IR e T
s BNATTE FIRR AR H AR € B B 0T (g AR
BONARVE R FVE MR B AR e B 0 (R TEIAR

ME<<80%Itf, JsBAEFifIRN; 2180% <ME<<120%
W, NEGIE BN s MME > 120% 5, ki Ik i 1 o
R
137 ik

I3 11 J7 iR 4% 1 200 AL W) i 2 90 ot 8 K 2 A
VAT, TR IR L3277 AR 1R ) 4 LE W i AT AR W
ZGC-MS/MS/r#fa, LAAEMING S5 W FRP) T SR EE
MEAAR o DA THT A EU SR G0 A 22 o) i it 26 45 21 [51 )3 5
T2, FFLLIREAIL0FE (5 M L v T Sfs Hh PR AN e /IR

B O BEARFA 73 $052% U IR 5T, IS IR0 AL TR
EFRMERT, IINACE2r5250.01, 0.05, 0.10 mg/L, &4
TIARSELEFATOIR (n=6) , MRz (relative
standard deviation, RSD) .
1.4 Huk Ak

K HGCMSsolution 4.54% 4 4 ¥ %5 : K H
Microsoft Excel 20162% & .

Jitfl mL/min, ANpyRBEE; BEFE

ME/% =

X100
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2.1 FERAE A RIEEA

VS FHEMPR A AR ERER, #
RAERZE, A AR R R 2R B A I
100 TP, A 78 FEME A% G A i b A 0 B H U AR S
PR, ) AR R IR, (AR E RS
WX A I E . ElERAEIE25. 30, 35,
40, 45, 50 C 6MARIRE T, HEENEH ) Itz
% ChnARE0.05 mg/L) , AR E S &R T
B AR R . BB LA R, R RE R R
BEEAE2S CHE, J8 LA e (0 B W2 4 R 78.72 %
M79.27%; BERFEARRIEZAE3S CH, JEREA P
i 1R B WS 2 53 N 75,58 % F176.99% ;. FAIB R FEAR 2 I
JETEAS CHRE, 8 AN 7 R 1 [0 00 43 31l N 6715 % Al
70.86%; BE A AR RIEETE25~50 CIafE A
Fhn, FE RN 7 0 a0 2 02 T B ARG, T R JE IR 2
VBN 120 A2 0 Jie v i met S5 A6 100 2 b A 0 e J5 T R P i
FE R A0 1) 5 B U R R R T TR R, AT
Ik [l USR5 1 2 R T PR AR A . Rk, &35 CHE
RIS AR AR A R FE .

85 - W g B

30 35 40 45 50
B IR R IR/ C

P L AR S 2 TR IR R I el g 8 53 i

Fig.1  Effect of Baijiu samples system temperature on the recovery

rates of putrescine and cadaverine

22 il RGCEHMAL
221 OIEFEERE

IR G2 3FPAS [R) e 1 € 1 4 (SH-I-5Sil MS. SH-
1-35Sil MSHISH-I-17Sil MS) R 125 4= ¥ Jiz 1 43 25 2%
B HE2AT &1, PASH-I-5Sil MSE i 4 B AL I,
S R e 1 B- 2K 2, g €8 1l W T 4t B2 7™ B, 2 Ji R T K i B
U B ARA, A 8 Fh A W e N N bR, T- R P
We Tt RAF: HE2BRIAN, LASH-1-35Sil MS{ i A4y
BRERE, B-FR LM JRTRRG 6 AT 20 g 0 0% Ve 2 30
Ho RIS, oA 8 Tl A W fie A ) ik € 1 Ve 35) 8 T 1R A
M E2CTH %1, LLSH-I-17Sil MSE A A0y B kERS, p-%
O e ) i VE AF AR HE RIS, LR 10Fh A g )

BUFRER, HBER R LA, U RS
T AT SE B B RE S AR AR ORI T R . R, R e B
3% 2 K% PESH-T-17Sil MS i 4

A
759 3 4 87

Z50 5

i 1 i

= 25 96 13
e 12

:::_E 0'0 T T

6 7 8 9 10 11 12 13 14 15
£ B B 8] /min

X109

21258 -
31004 2 6 11

< 0.754 3 5 7

0,50 é“ 3

H

™ 0.254 10 12

;[

A — N

T T T T
7 8 9 10 11 12 13 14 15
LR BB ] /min

C
25412 11
3
00- 4 6, 13
0.75 1
0301 5 JC‘% 12
™ 0.25 1 10
'@000 U )
= v T T T T T T T T T 1
= 6 7 8 9 10 11 12 13 14 15

LR BB ] /min

A. SH-I-5Sil MS{ABEF]:;  B. SH-I-35Sil MS{itiht;  C. SH-I-17Sil MS A REF: .
1. B-K s 2.8 3B 4.7 e SAINT % 6.0
7.1,7- @I, 8N 9.4 10. 2 B, 1.6

12048 13, 5-F 6%

2 12FEAIE K b b A A D] B € 05 B J IS 00 23 B S R

Fig.2  Separation effects of 12 biogenic amines and internal standard solution
222 GAEEYIGIERE UL

# 1 AWIEREFERGIE SR AT F 2R R AR

Table 1  Signal-to-noise ratio of 12 biogenic amines under different
initial temperature of column conditions

G XL 80 C 100 C 120 C 140 °C
1 pRLHE 267156 245575 8 743.83 2248.50
2 JE 102.75 165.76 405.10 228.45
3 SR 6380.90 8 172.74 8 872.68 3750.04
4 J e 912260  18735.60  31698.60 18 625.00
5 JICT i 658.67 1241.83 1158.70 728.40
6 it e 738578  14999.63  19297.88 13 979.50
7 N1 510.25 1032.27 1789.47 1585.28
8 % 30.21 393.40 611.10 698.55
9 Equti3 462.17 709.50 908.50 795.50
10 2N 6 460.63 738544 1210658 1162831
11 TV R i 208.00 208.00 184.86 217.91
12 530 735.22 659.78 657.77 694.91

535 58 SH-1-17Sil MS €3 f: Ay 5 £5 70 B9 Ak il |,
HERF I AIEE (80, 100, 120, 140 C) X
12 AED G R RIS . R R, il ahiE s
80 “CHY, L7 B B[R] /INT- € i PO A ) e €0 vt Ve Joe i A 7
ERBERAL, G AR NI, SNRIUAH30.21;
WRERIGEIR 100 CHE, 120 A (50 5 g4
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GURSER0 CHFAIML; ISV 120 CRE, 12514
W) i VW T R UF, (SR I TGRS 58
GIREE120 CRFELE, OISR HPIIEIER 140 TR, p-2K
Ll TR R R Jrie A T e 4 o 26 400 i A Mg LE BRI B R
W

FI AR RE SR R N i e e AR RE R A R
W, M AR AT AR S I 3RS, I N
115.2~115.3 CP, EFYILGIE S0 CHI100 CHY, Mt
WE 7E (5 4 ) 5 A P RE AT A PR AR I T K, sy
TSR AE AR i 2R P T 26 7= e X0, AT e
AL RO PR, AR IR A WA IR A, e 7E
AR EAE N N IR S oI AR RS ME R A /)= £y NS ]
EREAEVILR IR E120 CHY, mEnE ik N i s 2R,
TELA RSN T LA R e M, 5 AR Y L A7 i ) 45
B, X EVIREAT AR BN, AR I R R T
RiF, HRBELT BAEKE. GEEYGIEE140 C
B, B-2K M F M R fie AR e S5 A 0 e DR s L
K, R AT AT 0 B ORGP G IE AR
&, MITTEEMA T AR B8 B [ 500 AR AL i ity R . TR
I, 188 Rl (O B AT ) G IR 9120 °C
23 MS&ML

10 pg/mL ) 1200 AE Db eV W44 1.3.2° 15 AT AR
JE 4 GC-MS/MS4 4t (mlz 45~500) , EFAEVINAE
IR R AR AT E 7, B TR 71047 — MST 4,
JE b fifERE R (collision energy, CE) , fH4FIEF=4)
BT ESEERKR, ERESm. TR EFXHE
AP E A E B AT SRAIMS SR L2

2 12RVEPINE B 1,7- BRI P EMS B B

Table2  MS parameters of 12 biogenic amines and 1,7-diaminoheptane

o - LB SE SEME
FS ENE ﬁ?%ﬂi BTA k) CE/eV B4 mz)  CEleV
1 PR 6.120  250.0>176.1 12 250.0>160.1 20
2 i 6265 214.10>126.1 12 214.10>99.0 15
3 SRt 7110 179.1>750 15 179.1>1361 9
4 F g 7310 375.0>1742 10 375.0>73.1 30
5 AT 7425 314.0>1282 15 314.0>1712 25
6 [ 9360  3382>264.1 12 3382>250.1 12
7 lk]n (%ffﬁ 9.465 9.465 28 403.0>1462 18
8 Nl 1 9.935  2672>73.0 24 267.2>193.1 9
9 il 9.940  312.1>240.1 18  226.1>211.1 18
10 % B 10520  4262>73.0 27  4262>3382 12
11 iz 12675  273.0>130.1 18  273.0>59.1 24

13 TR 12.925
13 S-F i 13.825

174.1>86.0 12
174.1>86.00 15

174.1>100.1 9
86.0>59.0 15

24  MEV
HE3IH, 12MAYKRAERNEFTEFMEN
91%~115%, FTWI12F A NEAFETIRR AN . N T FE

RMEX 52 S AR B (KT RUM,  ASHITFE K A BRI A it 24
HMEEE BT R o
43 VLRI R RUE R 0696 K ME

Table 3  Response values and matrix effects of 12 biogenic amines in

pure solvents and matrices

5 EV A A, B B, ME/%
1 BIRZIE 743801 0 820 894 0 91
2 J§ 123 953 0 127 58 0 97
3 SR 42229 0 41 062 0 103
4 % 98 541 1657 85 105 0 114
5 AT e 174910 774 151709 0 115
6 T frz 25 834 0 25041 0 103
7 A0 i 78 701 155 25041 0 110
8 2 i 247 304 4209 226588 0 107
9 AN 83 674 0 82 854 0 101
10 i 6227 0 6830 0 91
11 VA 17 877 0 18 821 0 95
12 5 200922 0 180 593 0 111

2.5 JEEAE
2.5.1  AeifEdhZ AR, LrETE R dow ZE
far Hh PR e B PR

Fie HEARAX S5 AT 0 12 A= W g o v T A V5 0002 AT
E, LLUERE PR S NFRERRILE () AR,
X I [ R B LUAE (X SR AR bR 2 i) A= W e b i b
HEMIZE . HRAT A, S AEVIEELHERRRL, R
(R) ¥JKT0.995, il /LHFGB/T 27404—2026 (SL4h=
JREARHITE BRI CTESR . 128 AP IR
H0.05~2.58 ng/L, E®RN0.17~8.60 ng/L, W&
ERBE R, T B AR 2R Y e A

Fea I2FEBIRA IR R PRSI . DOE BB

o BRI kit
Table4  Standard curve regression equations, linear range, determination
coefficient, LOD and LOQ of 12 biogenic amines

o " - SR e EENY R
4

5 At (mg/L) A5 (L) (ugl)

0.01~0.40 09999 0.85 0.85

0.02~0.40 09994 4.01 1.20

0.01~040 09998 1.06 032

BHLKE y=0.734 0x—0.033 9
il y=0.804 3x—0.798 2
il y=4.375Tx—0.346 1

1

2

3

4 TR y=13652—1.1128 0.02~040 09999 044 0.3
5 MTH y=0.253 4x—0.266 6 0.02~040 09998 644 193
[ y=0.466 2x—0.053 3 0.01~040 09998 0.7  0.05
7 Effi y=1.297 8x+0.038 3 0.01~040 09998 160 048
8 4k $=0.389 3x—0.530 5 0.02~040 09995 860 2.8
9 ZEkK y=0.038 5x—0.017 4 0.01~040 09994 492 148
10 @ $=0.226 9x—0.026 4 0.005~0200 09997 092 028
11 Tk y=2.346 4x—1.400 9 0.01~020 09981 496 149
12 sH0O0% y=2.631 0x+0478 9 0.005~0200 09992 673  2.02

2,52 JnbrEICEEFR %

HERS T AL, 1280 AW~ 2 s W 2 2 74.3% ~
114.0%, RSDN1.27%~10.04%, W i%)5EEA RIFH
WERE AR 25, 156 2 GB/T 27404—2026" 5k .



* Sk -

e

2026, Vol.45, No.04 289

A5 FHE P2 EBIE b BRI LR (n=6)

Table 5  Results of spiked recovery rates and precision experiments of
12 biogenic amines in Baijiu (n = 6)

E e 0.01 mg/L 0.05 mg/L 0.10 mg/L

7 FY#  RSD/% [FIYR RSD/% [  RSD/%
1 B-RKCHE 8176 476 9269 288  97.36 6.40
2 JERE 74.26 3.62 7558  3.65  78.00 4.81

3 MR 82.39 2.36 84.07  2.05  87.95 6.69
4 R 76.60 3.11 76.99 407  80.63 5.42
5 WKTH%  79.55 225 10657 355 11402 6.72
6 MEh% 98.18 2.80 9570 424  101.54 6.08
7 EfE 94.02 2.61 9433 219 10482  7.14
8 Y% 86.86 3.85 79.17 743 8356  10.04
9 ZWEM 7816 3.03 10344 436 111.04 872
10 &% 99.09 2.53 92.67 1.27  103.60 6.86
11 HsRE 9553 4.45 106.00  2.61 92.87 8.12

—
)

5-JRfE - 95.17 4.76

2.6 SEBR AR S AR A R

FHRO T 1, 1463 I A BE 5 b A= 0 e o 2 K
N12.7~152 pg/L; TERH S RAEM Y, Bk, &
i 55 % g A R AL S HT3, 20 3 N97.26% . 70.55% Al
69.86%, FIT AT FIEAE S 35 AAG HE S-FR (i .

106.09  7.38 99.37 6.53

46 VIR R T P2 R0 P B e A

Table 6  Determination results of 12 biogenic amines contents in strong-
flavor Baijiu from the Luzhou production area
75 P Kt #1% JREIRIE, (pg/L)
1 BN 48.63 1.19~2.68
2 J& % 97.26 24.85~38.95
3 SO B 62.60 2.18~9.98
4 J % 21.92 20.40~23.75
5 T fix 10.96 26.51~29.04
6 it Jiz 69.86 2.91~39.61
7 =i 28.77 1.02~12.21
8 21 Jiz 16.43 34.16~37.58
9 Z % 1.37 16.22~18.41
10 i 70.55 1.03~43.66
11 DIl 55.47 16.54~85.26

12 S-$2 01

3.6 #

EN I A ey C TN ol S R SR W RS S/
HGC-MS/MSik. 12FAYIEELS min N 5 &4
BH S EBR R, Y REIHIKRT0.995, kiRA
0.05~2.58 png/L, &M N0.17~8.60 pg/L, “FIhits
[EUs R NT4.3%~114.0%, RSDN1.27%~10.04%, ItJ7
%/ GBIT 27404—2026 " ER . (AR S AE IS
A SR BN, 1464k B RE S A g R IR
HN12.7~152 pg/L , fERCH & REMES, Bk, &
i 5 1 B A HE SR A JE TS, 4 9 N 97.26%  70.55% FT1
69.86%, AT ENFE IR HS-FREMK. ZiEREA
RUFIEHE S TSN, 7T 2806 2 HE R B A Y%
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