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Simultaneous determination of 14 kinds of biogenic amines and their
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ABSTRACT: Objective To establish a method for the simultaneous determination of 14 kinds of biogenic
amines and their metabolites in liquid fermented food by high performance liquid chromatography-triple
quadrupole/composite linear ion trap mass spectrometry (HPLC-QTRAP MS). Methods Using 0.025% (V/V)

formic acid/water solution and 0.1% (V/V) formic acid/acetonitrile as mobile phase, the mixture was separated on
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Waters Atlantis Premier BEH Z-HILIC Column (100 mmx2.1 mm, 1.7 um). The target compounds were analyzed

using electrospray ionization (ESI) positive ion mode, multiple reaction monitoring (MRM), information dependent

acquisition (IDA), enhanced ion scanning (EPI), and multi-step mode analysis combined with EPI library retrieval of

14 kinds of biogenic amines and their metabolites. Results

The results showed that the linearity of 14 kinds of

biogenic amines and their metabolites were pretty good when the mass concentration was from 0.05-200.00 pg/L.

The correlation coefficients were all above 0.99. The limits of detection (S/N=3) were 0.15-6.00 pg/L. The mean
recoveries at 2.0, 10.0, 50.0 pg/L were 75.2%—-107.9% and the relative standard deviations were 1.98%-9.07%.

Conclusion The established method is convenient to operate, has short analysis time, high accuracy and sensitivity,

which can meet the qualitative and quantitative needs of 14 kinds of biogenic amines in liquid fermented food, and

provide strong technical support for the detection of biogenic amines in liquid fermented food.

KEY WORDS: biogenic amines; metabolites; high performance liquid chromatography-triple quadrupole/composite

linear ion trap mass spectrometry; liquid fermented food
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99.9%) bR i (1 2 AR MR R IR 55 A IR A FD);
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BHEA R ED; (LR 98.8%) () MAT IR B IO AT B
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1.2 UFE5EF

Exion LC-Triple Quad™ 5500" & AH {33 - 8 B 1% A%
(LB Z A B VAR R G H R A ), 3K15 BN HRE
DL Sigma 23 F]); KQ-500DE s # 75 i vk (b [
Bl A= s A R F)); SECURA225D-1CN HLF43 4
Kb mt T8 Z R B AR AT BRA /], 8%t 0.01 g);
Vortex 3 MWIERD (T2 E IKA /3 H); Waters ACQUITY
UPLC BEH C g {a3#%#£(100 mmx2.1 mm, 1.7 um), Waters
CORTECS® T3 %4 (100 mmx2.1 mm, 2.7 pm)., Waters
XBrideg Amide f43%4£(100 mmx2.1 mm, 3.5 pm), Waters
Atlantis Premier BEH Z-HILIC &34 (100 mmx2.1 mm,
1.7 um)(3% [E Waters 23 7)); GL Sciences Inertsil HILIC {4,3%

S

3

e

(100 mmx2.1 mm, 3.0 pm, iR IREHARAF);
Agilent ZORBAX Eclipse Plus C8 f2j%4%:(100 mmx2.1 mm,
1.8 um, E[E Agilent A7)

1.3 XWFE

13,1 ARk 0 B

B —FRAEAE A TR PRI FPAE Wy e AR o s i,
0.1 mol/L HCI Rt fil 55T 2 ¥k B 4 1000 mg/L B4R ERH 259,
B T20°CokFtt 4, R 6 1~ H .

VIR SRR 2RI 0.1 mL &AW
HAYFRUERE S, FH 0.1 mol/L HCI B % 10 mg/L AYAR
IR, BT -20°CUKFEffEa A, RN 311 .

A W) bR E R A T R B TR A A e AR
W, A 5% H AR P s W B v B2 411 005, 0.10,
0.20. 0.50. 1.00, 2.00. 5.00, 10.00. 20.00. 50.00, 100.00,
200.0 pg/L FIR A bRIER IR, I AL
1.3.2 #swaras

WERFREL 2 g WAL BERESL T 15 mL BRIEL.OE R,
TS mL 5% R P, I e TR 50 5 A #2130 min, H
5%H I H R E 2R 10 mL, £ 0.22 um (WA HLIERS 185
BRI AT
133 &iiu

{6, 33% 4% : Waters Atlantis Premier BEH Z-HILIC (a3 4%:
(100 mmx2.1 mm, 1.7 pm); FLshH A: 0.025%FF iRK; Wish
A B: 0.1%FER ZH5; Wik: 0.3 mL/min; FEiR: 40°C; #hEE
it 2 L BRI IR 1 R

F 1 REBHBERRRER

Table 1 Procedures of gradient elution

s [8]/min A% B%
0.00 8 92
1.00 8 92
2.50 15 85
4.00 55 45
6.00 55 45
6.50 8 92
8.00 8 92

1.3.4  JikFAt

TR HLIESE B 1 (electrospray ionization, ESI)IE
B B MRM-IDA-EPL, HUMEZEHLIE: 5500 V;
FALR: 50 psi; FHBIS: 55 psi; HATVA: 30 psi; AlES: 9 psi;
IR 500°C; MRM 25K, MRM Z800L3% 2. E &7y
R FSMRE
1.3.5 LC-MS/MS # %

FIRS R E A Yk E WA ES ", 23R
A 18 R BE TR 14 B0 AE P e SO s e i ik 4T EPL
B, @ EPLiE, ATEEHEE, DICREIEE Y.
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Table 2 Optimized MRM parameters for 14 kinds of
biogenic amines

& HEF(miz)  FEFmMiz) DP/V  CEleV
X 112.2 95.2% 20
2 48
112.2 68.0 30
. 138.1 121.0% 16
131073 40
138.1 77.1 34
89.1 72.1% 14
ks 30
89.1 30.0 22
o 136.0 91.0* 26
A i 70
136.0 119.0 19
) 103.0 86.1%* 13
g 40
103.0 69.0 21
N 122.1 105.0% 17
I 50
122.1 77.0 40
X 154.1 137.0% 15
EAN 3 50
154.1 91.0 32
\ 146.2 72.1% 20
VA 80
146.2 112.2 19
184.1 166.0% 15
B R 184.1 107.0 50 31
184.1 123.0 40
i 131.1 114.1* 15
WL T R 60
131.1 60.0 16
177.1 160.0* 17
5-FR AL 177.1 115.0 30 38
177.1 132.0 30
) 161.2 144.1% 18
o Jiz 50
161.2 1172 33
170.1 152.0% 13
L-=HER 170.1 107.0 40 28
FRRE ‘ \
170.1 135.0 21
. 203.2 112.1% 18
b3 20
203.2 129.1 15

T *UREEE T, £ H E(declustering potential, DP); Fif i fig
# (collision energy, CE).
1.4 BUEALIE

FAEREARE SIEX OS HIF b HARAT A= W e 1) 5 it
25 FR FH Excel 2016 F Origin 8.0 X SZ G 5 P8 0E 7 2 B
MG AT

2 HEREHR

21 (UEFEHMK

2.1.1 RiELMkE
LRkl 0011, 78 EST IR IE B TR, 14 b

A= e B A P H s 25 AT R AR HY, TR M+H] ™, 4%
14 7l 2 4y i R AR 00 s Y VTR0 30 T o) o Jo Sk VA 38 oy
1.0 mg/L AIrPIaId, FIHIAT A BT ABGEA P, bk
R — G TR AR, S TR, ik
AR TN TR T, R R R m/z A
TR T, WA R A X R SS miz A R e T, FEXT
CE. DP EZHGHATIAL, MITEE T 14 B AR Wyl S ARG
Pri) MRM Jri%:(3 2).

212 Gi#EE%E

W R — R SRS, BA A, B
PECER R, 3TN U R 14 A i B AR
BTSSR RIANAL A B S, DRG0 A R4 700
e t, AR PR G IR AT LGP (AT o A IR
R, XA EROR . AW 5% Waters
ACQUITY UPLC BEH C3. GL Sciences Inertsil HILIC
Waters CORTECS®™ T3 . Agilent ZORBAX Eclipse Plus C8.
Waters XBrideg Amide . Waters Atlantis Premier BEH
Z-HILIC 6 FlE A0 Hbrp) o s RO e, 2524 DL IA]
1o #5878, BEH Cg HEX R 2 H0 4 Wyl i 4, (HAE
Kl B EIR SRR R, 2 B BT AT HL
A BEFR EIRE FE 1) €30, HILIC AEXT 14 FhA: Wi o B 30
Yyloe H A IR ALSE SR AW BB RE,
FH T3 4L C8 AL, MEle, Kk, 0. WH ., 5-5%
SLEM B HiR . BIIEE A, £ BEH Amid
FE B, T YRR R R KA AL G Y, W T
—E LB KW R, T BEH Amid AEXFE /K U, e
WA AR 5 T A S K G 4T WL 370 P ), PR e 380
REFUEDRR BT, Hi . S ELE, MR
FEMF 2 AL BORF AR ) BEH Z-HILIC A48 14 Fh k9 e
R, K& G AR aERE, HA
BRI ERORE 2), FIABE R LS Waters
Atlantis Premier BEH Z-HILIC & {%4%: .

2.1.3 #Ashiain#

BT YIS Y AR, 454 SCERTERI
B, LN KERVE AR SR &R, ZRoR, K
O, Tl GRS AT RYF, (HHA BARY 0 A
WS . 328w, FErP IR . RS IER B I
W, BRI B AT, A R AT i {k
B YIE BUMAH] W, A BT 0F B i AR BE 2 1k,
TEW S TP AERE FARYI A BORES, B2 b R B
ABEFRIEF A AR, H% 0.1%HRK-0.1%H R L
TERRAE RS, GOREN, ROk w57 B
WIS SEAE PG, EKE I . K it B i e, (H HLA 4
FEHm ARG . FRK, A T $m H AR A Wi ot
BCERIETE RN HARPI 5 B RICR, ABFFE % IBTE 0.1% 1 K
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Fig.l Extracted ion chromatograms of different column
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Fig.2 Extracted ion chromatogram of 14 kinds of biogenic amines
and metabolites
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Fig.3 MRM chromatograms of 14 kinds of biogenic amines and metabolites
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Table 3 Linear ranges, standard curves, limits of detection and limits of quantification for 14 kinds of biogenic amines

EY LM Hl/(ng/L) ey AR FREL B/ (ng/L) FE R/ (pg/L)
2 iz 0.20~50.00 Y=9.96025¢"X+4.43464¢" 0.99479 0.60 1.80
ik e 2.00~200.00 Y=2.64069¢°X+4.03432¢* 0.99605 6.00 18.00
i Wi 0.50~50.00 Y=8.91494¢’°X+2.69301¢° 0.99882 1.50 4.50
il 0.20~200.00 Y=1.82137¢*X+2.17689¢* 0.99877 0.60 1.80
RN 0.05~50.00 Y=1.69719¢’X+1.08761¢* 0.99786 0.15 0.45
E4uli3 0.10~200.00 Y=1.27678¢*X+2.01423¢* 0.99932 0.30 0.90
A e 0.20~50.00 Y=4.23479¢*X+1.52187¢* 0.99639 0.60 1.80
B EIRE 0.10~200.00 Y=1.58496¢"X+1.66271¢* 0.99750 0.30 0.90
I T g 0.10~20.00 Y=3.85395¢*X+6.92534¢* 0.99944 0.30 0.90
SR 0.05~200.00 Y=2.04929¢*X-88.59512 0.99879 0.15 0.45
N 13 0.05~100.00 Y=1.66076¢’X+1.23715¢* 0.99373 0.15 0.45
L-ZHEE FARE 2.00~200.00 Y=2.44584¢°X+8.80742¢* 0.99926 6.00 18.00
i)l 0.20~200.00 Y=8.18740e°X+6.68623¢° 0.99301 0.60 1.80
J e 2.00~200.00 Y=3.10048¢*X+2.82858¢* 0.99630 6.00 18.00
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Table 4 Detection results and Fit values of the actual sample

oy ML % P i i
Yrar/(ug/L)  Purity fH/%  &/(ug/L)  Purity {H/% i /(ug/L)  Purity /%  fra/(ug/L)  Purity {H/%

ik 5.80 *32.28 ND ND 17.80 98.58

ik J¥ie ND ND 767.70 93.66 ND

& i 166.20 63.17 ND ND ND
A 74.60 64.74 ND 186.40 97.93 72.60 91.08
J7 W 189.90 *12.58 ND 1.86 *0.49 34.700 *2.67
RN ND ND 1421.80 99.93 4065.70 99.90
EARN IS 26.30 *56.74 22.10 *10.13 97.70 *8.91 66.10 66.51
LA e 62.10 61.73 11.70 *19.74 374.10 82.63 202.50 67.11

B ND *3.38 ND ND ND
IS T i ND 15.00 *2.00 9.57 *3.17 7.70 #0.21
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L-HJE AR ND ND ND ND
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