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Determination of y-aminobutyric acid in beverages by UPLC-MS/MS and
its dietary exposure risk assessment
MIN Yuhang'?, XIANG Qi'%, WU Ke'?, SHE Cheng'?, TANG Ruiyi'?, LIU Na'?, LI Jie'?, LAN Lan**

(1.Sichuan Institute of Food Inspection, Chengdu 611731, China; 2.Key Laboratory of Baijiu Supervising Technology for State Market
Regulation, Chengdu 611731, China; 3.Sichuan Product Quality Supervision, Inspection and Testing Institute, Chengdu 610199, China)

Abstract: A rapid analytical method for the determination of y-aminobutyric acid in beverages was established based on ultra-high performance liquid
chromatogram-tandem mass spectrometry (UPLC-MS/MS), and the dietary risk of y-aminobutyric acid in beverages was assessed. Sample was extracted
with water and separated on Agilent Zorbax HILIC column (2.1 mmx100 mm, 3.5 pwm) under the mobile phase system of acetonitrile-5 mmol/L ammonium
acetate. The target compounds were scanned by electrospray ionization ion source in positive ion mode, detected in multiple reaction monitoring (MRM)
mode, and quantified by external standard method. The potential dietary risk was evaluated by calculating the hazard quotient (HQ) value of y-aminobu-
tyric acid in beverages. The results showed that y-aminobutyric acid showed good linearity in the mass concentration range of 1-200 ng/ml with the corre-
lation coefficient greater than 0.999. The detection limit of the method was 25 pg/kg, and the limit of quantification was 50 wg/kg. The recovery rates
were ranged from 99.08% to 101.21% at three different spiked levels of 50 wg/kg, 100 pg/kg and 500 wg/kg, and the relative deviations (RSDs) of
precision tests results (n=6) were 1.12%-3.21%. The method established above was applied to determine 66 batches of various types of commercial
beverage. The detection rate of y-aminobutyric acid was 98.48%, and its content range was ND-314.0 mg/kg. The dietary risk assessment indicated that
the hazard quotient (HQ) of y-aminobutyric acid in these beverages was below the safety threshold of 1, indicating a low dietary exposure risk associ-
ated for such products.

Key words: y-aminobutyric acid; beverage; UPLC-MS/MS; dietary risk
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A A L500 mg, BRI i %4 R W L GABAY H
JEE B FBR 550 mg, GABATE L &b Tolk A i 10 1 H 25
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chromatography-tandem mass spectrometry , UPLC-MS/MS)
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6613 UOBHRE it (OB 334y, i MEIOR 124, A9 OR
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tific/A bl 5 y-Z AL T R AR e i (21 >98%) - Jb nt & i % A=
PRHEAT PR 2> w5 SR BEE I (0.22 wm) . KEAC A B o0 BT
IEA PR H
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1.3.1 A7 75 7 8y

P VA 5 VA RO ) 5 < B PRI GABA R I A7 10 mg
(K 20.01 mg) & T 10 mLZ& b, K i IF E 2
Tl 1 mg/mL I A A 25 1
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VEFRUEINZL
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AR 3T
133 AT &t

R v RO A 8 1 25 4« Agilent Zorbax HILIC 2 3% £
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5 mmol/L £ FREZ L ; TR S HIB : M 5 i 14 "~0.40 mL/min;
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Table 1 Gradient elution program of mobile phase

i 1] /min i BIAA/% i BB/ Y%
0.00 10 90
0.50 10 90
4.00 30 70
4.50 50 50
5.00 50 50
5.50 10 90
7.50 10 90

= PO B 2 A R L 55 B 1 U (electrospray
ionization, ESI) ; 1F &+ 4 ; 2 < i 1 (multiple reaction
monitoring, MRM ) #&2X ; 2 7 IR % 450 °C; 3 T4 &
5500 V3 5555 SR 40 psi; H BI040 psi, GABARE
B B LSRR,

F2 y-R2ETHBRUNERILESH
Table 2 Mass spectrometry parameters for y—aminobutyric acid
determination

AR REE T (m/z) BEREST (m/z) 2EH0)E/DP REERE eV

87.1* 15 17
v-HIET R 104.2 69.1 15 23
45.1 15 30

e PR B T

1.3.4 Ff & F 5B KT fh
il TR OB P GABARY 673 1 (hazard quotient, HQ)
SR VAl LG B % B AU B2 M HQME > 11, A G & 7% 7%
AR5 5 M HQIEL << LI, 150 I it 2 22 8 XUR: AR 8/  HQ
i H A SR
HQ= Rt e x T
-4 4k [ i x ADIx 1000
A R PORMRE A H GABARY BAA 2 it mg/kg;
- 249 I O R TR T B RORE (FLE Ak
RIS S 2% DR 150 6 2 4 45 D120 44 RSP 349 4 B 41k 60 kg ifE AT
1143 ; ADI(acceptable daily intake )X F 4 H FLiFHE AL,
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Ab 3 Microsoft Office Excel 2016544 #4788 110 #r .
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HILIC 3% 4% (2.1x100 mm, 3.5 wm) Al Waters BEH Amide
A (2.1x50 mm, 1.7 pum) B FPSE K AR FH 6035 4T b 35 el
TGABAMIEERBAT N BES SC BLAE & - GABA A 584 15
B ZGABATEWaters BEH Amide (35 F I 25 H BlL (0,35 16 4
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4.0x10° A
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3.0x10° A
2.5%10° A
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0ol N\
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Fig. 1 Effect of different chromatographic columns on the peak shape
of y—aminobutyric acid
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2 mmol/L, {H ¥ & #4111 2 10 mmol/LA120 mmol/LE | I A W
FEENEAR M RR T H AR A EHE -5 mmol/L
CIRERNE TN

2.2 Bk ey Ae

® XIC: GAMA 1 (104.2/87.1)
® XIC: GAMA 2 (104.2/69.1)
® XIC: GAMA 3 (104.2/45.1)
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2.5%10° 1
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%( 1.5%105 ]
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5.0x10* 4
0 ¥
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W i, 548 38 R SIS 0 R B 72000 cm/z:87.1 .1m/z:69.1 .m/z:45.1,
B2 -2 THNEFRIE
Fig. 2 lon extraction diagram of y—aminobutyric acid
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XTGABA 2 B it (52 M | 25 S 3R W], 48 KR8 75 I [A] JF K I
EHET ARG SR IS i P RS mindE b R R
IR ]

232 #fy Rk
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BRI IGABA , BT LA 3 7 B 12 e J A1 35 I3 4400 1 )
R UE A I R B S I e R S A AR e 5K
24 KR HE R

SR FH BB 8 (R S, R [ A T ) 366 o i
HEATH AP R S H AR A W 0 (A 5 S PR (E 2 Lt
TE SCRK MR 3 5 A 1 3 B Ry, MK < 0.58kK = 1.5,
Sy i B AN 5 T 240.5 <K <<0.83 # 1.2<K<<1.5Hf, Kyt
SRR 5 250.8 <K < 1.2, 4 55 KL A0, i # B L
A DL 2200 AN 2 S T A R A5 5O0T 56 8007 1Y) S
it N

1.0
ol 3 < oo
0.6 - EHER o IEORE
u SE & ok
0.4 R o SRET T UORE
R 0 251 ok
0.2 - T8 & kiR
0 " AR

0 500 1000
HREAEEL
E3 EAREHBEHTRBHy-SETBRHKE
Fig. 3 K-values of y—aminobutyric acid in beverages at different
dilution ratios

P P 3R 2R i S A0 i A e A3 S R e 55, 4 S
FhAJCRHRE AT B A AR 2 100 KAH 0.93~0.99 , % I 3
JOTRUNE AT L 2806 o DRIt 7 T A B R P e R 10045 7
FERE , I FH v 700 b ol 28 1ok 1EA 7 52 40T
2.5 &KMTCHE AR F IR

3 1 T ST O R AR oE T AR AT T AT, DA
GABAE & 5 T B () VE M Ae b , GABA T & ¥ 5 (x)
FREAR bR AR RN R, A5 R B R  7E1~200 ng/mL
T N, GABABR HE M £k (19 S 813 5 72 S y=1 616.97x+
92.5, #1 Z ik %] 70.999 9, % F {5 M o vk ke iff o8 1% 7
2= R PR R PR 2 B I A 1F R OB I GABAKS: H
FR AT 1825 mg/kg; 2 = PR 050 pg/kg.

2.6 AR ek R Fookh B E X

ABIF S0 2o S AN ] J5 5V B (50 pg/kg 100 pg/kg .
500 we/kg) FREIR MR 1.3.2 “RESLRTARBE” B2 1.3.3“43Hr 4%
PR AT MR 52 R IAR K H 264 FATREA 1T 5
IR 1Y 01 e 2R B HAR X6 A 1 i 22 (relative standard devi-
ation,RSD) , 25 WLFR3 . I FR3 7 A1, KR R GABA =4~ A ]
TAR KSR B2 1R 499.08% ~ 101.21% 4 25 1 56
Z5RRSDA1.12%~321%, iR H L4 RAT5GB 5009.295—
2023 i % 4 B AR UE A2 20 BT D 2% 56 38 D)) ) AH 56
FLAE , 2 W% 35 A Ik v ELASRE |, 36 FH T DRk of it b 30
ECEHGABARY &,

R3 y-SETEBROMEEKERMBEZEEREERENIRERE
Table 3 Spiked recovery rates and relative standard deviation of
precision tests results of y—aminobutyric acid

(4’ TR 7K/ (g -kg!) SR EER/%  RSD/%
50 101.21 321
y-EAHET R 100 100.17 1.12
500 99.08 1.56

2.7 S ERAE S
ASHIFFE SR BT 57 R AG I 5 725, 0 7T 3 b 664 R Ok
TRIGABA T AT TII5E , 45 R W34,

R4 AEARBFy-FETRESENVESER
Table 4 Determination results of y—aminobutyric acid in different

beverages
v AU ROE FRE
ZRUCRE 0.05~4.01 33 100 0.62

Wi 0.05~0.94 12 100 0.20
B OB 3.66~314.00 8 100 83.87

) Ok 0.05~4.33 7 100 20.14

O 3.26~14.20 3 100 9.20

AR TCRE ND~0.13 3 66.67 0.05

A TT L B T — e KU OB (LR Rk = SR
W e KSR W A7 B Y ) A A6 I H GABASH , Hok 654t ik ik
LR BRI R T2, X 3R B GABATE £ 28Uk
i A7 A (E A R SREE T 2R ORI GABA- 3
it Ho —HE U R T (BORE A K RV 4 i )
IGABA & #3581 314 mg/kg, WFFT4EH Wos M T H
b 257 BRI OB A GABA & /K- 5
2.8 HEA R a1k

R4 e N RIEAEE R DAEERR S LM
20094F 55 125 /A 15 Hh 5 TGABARY H 8 A& IR0
ENCE IR BT 60 kg, 53 HH GABAR B H AR VFfEA B
(ADI) #8.33 mg/(kg-bw) . A5 2 Bt 1 S BrAS M AE A 1
F o BExt %, 52 O B R RARORE  FLS R K RN I 2tk
LR 2 4t R AL A9 OB 9 2 i (1 IR S R AR A X
WRPCRI ELUR T 9545 80, 44 IR 134138 5 16 X S TRl ARl
GABA i & AR EATPEAL , 25 5 WL 3RS

K5 ARy - EE T RO R T R

Table 5 Results of the dietary risk assessment of y—aminobutyric
acid in beverage

wnad IR et me gy MO
AR 0.62 186.5 0.000 231
i Rk 0.20 96.6 0.000 039
EL/kves 20.14 134.2 8.33 0.005 408
ST ok 74.42 134.2 0.019 982
EHELve ] 9.20 1275 0.002 347
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