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B E: BM &SSO G5 - 5 BE S % 1L (ultra performance liquid chromatography/tandem mass
spectrometry, UPLC-MS/MS)FM g IR H y-Z 56 TERAU AT ik, 3k VRS, KA R BGR, 78 80 °Ck
W SEHREY B 10 min, LL Waters ACQUITY UPLC BEH HILIC f43541:(150 mmx2.1 mm, 1.7 pm)#4743 55,
PLZIEF 0.1%(V: V) F B2 /K V8 W o it s AR AT 6 B R 6, 7 P I 25 8 7 D 8 7 82 =X (B ST F 22 s i i
(multiple response monitoring, MRMYBE T 17T M E /1T SER  p-245E TR £ 0.10~2.00 mg/L L EI N LR
PR AT, HXEFRE()=0.999, 4B (limit of detection, LOD)A 0.10 mg/kg. ZEMK. 1. & 3 MIbsAKF
TRy BNy 82.3%~93.8%, FAXTFRUER 2= (relative standard deviation, RSD) A 1.9%~4.5%, &8 %7 1: Rk
AL, PRI R, BRI, WA T -2 TRRA &I .
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Simultaneous determination of y—aminobutyric acid in pumpkin by ultra
performance liquid chromatography-tandem mass spectrometry
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(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To establish a method for determination of y — aminobutyric acid in pumpkin by ultra
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods Pumpkin samples were
extracted with water as the extractant, and extracted and separated at 80 °C for 10 min. Waters ACQUITY UPLC
BEH HILIC column (150 mmx2.1 mm, 1.7 um) was used for separation. Gradient elution was performed with
acetonitrile and 0.1% (V:V) formic acid as mobile phase qualitative and quantitative analysis was performed in
electrospray ion source positive ion mode (ESI") and multiple reaction monitoring (MRM) mode. Results y—
aminobutyric acid had good linear relationship in the range of 0.10 to 2.00 mg/L with the correlation
coefficients(+*)higher than 0.999. The limit of detection (LOD) was 0.10 mg/kg. The recovery rate at the 3 levels of
low, medium and high was 82.3%-93.8%. The relative standard deviation (RSD) was 1.9%-4.5% (n=6).
Conclusion This method is sensitive and efficient, and has excellent recovery and good repeatability, which is

suitable for the effective detection of p-aminobutyric acid.
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y-2 3 T R (y — aminobutyric acid, GABA)J&) 1Z /341
Tl IR I AR MR . GABA HAFEIE . 1RY7
W HEERIOAZ 1 IR, L GABA SHIIRUE FE Bl g
BB LN B GABA B & A FF &I L K
FEXIAE RS D GABA (R IEBFFE R T 8 RS
PP H TR X - T RR A I X 5 Z 4 v Ak
FFC R 2RO U e e A I A A R, (A
P JIEL ST A S AR ARG . R TR 8 B — AR i &
AZRHEY, TRATPE AR E AU AL, MK E & GABA, £
B MR R AR A FROCRY, Hh GABA
VE Ry —F e A E IR BT, RN vk A R R OR
ML Berthelot H @ik it RACZMIENY, I
PR AT BE 0 BE T A, A DU PR Af 2 R R
JERBAR . AR, i RCHOAR T2 DR N 7 4 R v, R U
L AT AN 2R R, W T GABA RO . {HZ
PRI e AR 20 3 A e ) BT, 22 500G 00 o A i AT
JEATAE B T AT, A AR 2D PR B HLAT A R PR A
NS S B R SOROR i R B T H 2%
T ke, HRLRMIEL . REUES . FERPSES a8 T
W Tz B R

TBGEM GABA Kl Jr e A2 e AR Sz, BExd
), A BIE ST A R R ROBOAE €335 ER K 5T 5 5 (ultra
performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)

HALRRH GABA BGIN Jvk, FR iy i 1 T
AN R R GABA FOAG I, LAY A v JI A g (DR 2
HE% .

2 MHEREE

2.1 MRS

PR K R Oy bl SR A A Mk A AR RN
BT 51 R /e AL, B AR SR B A TR T T
W At DXV 3 114 T S 0 7 Y AR S . L e NI
LY.

y- R T IR (L FE = 98%, ot Stk A YRl A IR
2y Hl)

FRUERE R VEW: 1.00 g/L: BRI p-Z3E T R ARV i
100.00 mg, A SE/KEMIGHEHLZE 100 mL i,
FKAESE 2 100 mL, T 4 °CTRAAHH.

g, (%4, 25 Thermo Fisher Chemical

ovwl); WER(tiEal, 5E ACS GiEikH); SL¥s MK
R aiK
22 UES5EE

Waters XEVO TQ-XS = B PUM AT HR BE RS, 17 Ha Mg
B TUE(EST) MassLynx V4.2 {0 g4l K B s 3k [k
PR (R A R F ], MSZO 204S B H T KF- (i1
MettlerToleo /N 7] ); Centrifuge 5804 & 3 & .0 HL (1E [
Eppendorf 23 1]); D-91126 £ 1R Jiedk % i (7515 Heidolph 2%
H); Milli-Q 2K & 48 (3 E Millipore 23 H]).
23 ELWHE
23.1 WA EF

TR R BRSS9 5.00 g T 50 mL HLZE 85004
o, f020.0 mL &7 K5 2 KR BRI BT, i€ 2 min;
7E 80 °C/K B H 42 10 min, LL 9000 r/min 25.0> 2 min,
Wk EE WA R S0 mL AR, AR EL Bk
BB, A2 VW, AR EZE, BU1.00 mL it
0.22 pm JE R, AR IROH € HR IS 40T
232 BBELEH

{438 S 3% 4 Waters ACQUITY UPLC BEH
HILIC {4 3% 4% (150 mmx2.1 mm, 1.7 um), ¥ & :
0.50 min/mL A:if: 35 °C, #FEER: 2 pL HshAH: 0.1%H
MK NG, VEMFEIY: MO VR W2 1.

®1 BERBRERF

Table 1 Program of gradient elution

o sk koIl
A 1] /min .
/(mL/min) A% B/%
0 05 0 100
2 0.5 100 0
3 0.5 100 0
3.1 0.5 0 100
4.0 0.5 0 100

H:A:0.1% HER; B: M

JREAPE: RIS B PR B TR, 2R
MEL; BEESF: 104.0; EiRFEFHEEFE T
Hy: 87.1(RiHAERE: 8 V), 69.1(RlifERERE: 15 V); 4L
JE: 70 V; BT TRIRIE: 350.0 °C; HLIEZEJE F7: 5500.0 V;
FEYI4E HLE: 3.5000 Vo
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3 HRESR

31 BERHRK

;AT RIE T RS, Wbk, M
Waters BEH Cg(2.1 mmx100 mm, 1.8 pm)fE R EiH:, 254
-0.1% F BR 7K (10 : 90, V:IVWE NS HHES, -5 TR 1E
0.2 min H§, KFZ BRI T AUFERHE
AtiantisRT3 @ 3%41:(2.1 mmx100 mm, 3 pm)X} H R34 7486
FEVRI, [RRR A ST IR AR () B R . 243k ] Waters
ACQUITY UPLC BEH HILIC {(AifitEi}, y-&3L T BRTE MG
-0.1%(V: V) ERZK(15:85, V:V)AERE 4T AT LASEER AR U432,
xR R NI N I 2%, A28 FA B B e B8y =Cxt B A
WA oy s, HAARDRITURR A IR 1,
3.2 FiEERHMHL

Be i p-EE TR 1.0 pg/mL MRS FRUEREIR, M
T8 A R 1 2 A B o SR ESTHE A I X
PEAT — G A S M, B8 B F [M+H]+, b fL R
JE (cone). XHEE AT TS, IbRiERE, Bt
BRI X A BB 1 2 MR A s T et &
BHET, LUK R 657/2002/EC FH54 % TAE 25
YRR €T - T T 9 A PR R I A B, B 1 A REE
T BL2ATE I 4 MRS B ER . AU R
LM -2 TR T S S8 IE B
BT 104.0-87.1(E i), 104.0—69.1, Hli 1 fig & 431
J9 8V, 15 V; M 70 Vo p-Z 3 T BR AY 433 A1 i i
s R 1 2 R,
3.3 EIRCIEBEEM

SCHR[191AI[20]3% BH 1p- 22 25 T 18 19 Je A SR IO 1) 2
K, AR IR BE R 80 °C, ASHIF I AR UL 525 4% 14 %)
JNH -2 B T R UEA TSRS B, WAL ER N 10.0 mg/kg 1)
p- BT BRI AT 5 W I AR AT B = A [k R R A
GB5009.124-2016" J5 3 X [d] — i 37 88 /N /g I BE 5
GABA AT, HZ55 53510 19.8 mg/kg(GB Jrik)Hl
20.4 mg/kg(ABFSE 1), GRAME/NT 10%, HWABIS

mlz

X/ %

%m}zl GABA-43 491(2.720 MEMetaChame E (I )
aox @720 104.0000 5.06e7
5 L
< |
S
o1
oy L
g [
0 )
103 104 105

B 2 G AR A A S R I ep -2 T R ) $E AR A o
34 FHEFBH
341 ABRAKMKEE

A28 F KB 0.10~2.00 mg/L J51 3 ¥ BE (14 bn 1 A,
32 pL AT 38 3 A, DI 2 2R LS VR O XA,
WETIACN Y VR E R, IR AT mLH A B, 153
RAE RN RN 2 s o AR A Hh PR 48 20 T AU AR fE
At 55 R AR DO B/ ME S I RE T, RN 1.0 mg/kg Y
PRUEah HEAT FORTTAL BRERAE, MRS S/N=3 B AU &
B F5 fICAGE H FR (limit of detection, LOD)>A 0.10 mg/kg.

STD-0.213:46:05 XEVO-TQXS#WBA0228
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Fig.l Chromatogram of y-aminobutyric acid
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Fig.2 Mass spectrum of y-aminobutyric acid
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Table 2 Linear equations, correlation coefficients (r) of the y-aminobutyric acid in pumpkin

WJE C/Amg/L) 0.10 0.20 0.50 1.00 2.00
WA Y 831822 2588752 7729252 17854774 36910688
RMERR AR r 0.9995
KPR Y=1.88583x107X-1.14923x10°

M 2 15, FEARIRRIN AT, MRt R 2L
r>0.99 B, p- 2 T TR YRR BEEE 4 0.10~2.00 mg/L
342 AR E B A LRI

PSR ER RS e LRy b R R, B E
5 WK, TR E 25 RAT ST (R R AR X AR AR 2 . RE S
Frial g2 IR IO AR, WMC AR B ER -2k
TRFRHEVE W, H% b AR Jy i R AT R 0 i o IR T
S, TS HAR SR

HERR VI AT SR X -2 R T R Ao i e 1 AR )
K2 A H e M AT IC 0015 3, 6 v 0 Tl AR Y
X ZE/NF 3.2%, B 1 hiF 13K, 6 h NI4T R A X
2E/NF 3.5%, Ui -2 B T R A AR REt. &
A A DR E]: BT -2 L TR E, £
i, . & 3 AKEIAR T B RICR SR 82.3%~93.8%, 1
XF fr #E W 22 (relative standard deviation, RSD) &
1.9%~4.5%, 450 3,

®3 BRF -EETBRE T ORI R E (n=6)
Table 3 Average recovery and precision of y — aminobutyric
acid in pumpkin (n=6)

EA nprAKF/(mg/kg)  FHEIEFE/%  RSD/%
1.0 82.3 4.5
y-2 TR 1.5 93.8 3.3
2.0 93.6 1.9

35 SEIRHEE

I FLIE £ 377 W0 T 0 6 M T T 6 8V 53
BERC, S, -6 T RO T REUIK 4 R, R
10.9~28.0 mg/kg.

4 4

AW 5T ST T R 50 ROR €6 - T B P 9 0 A R
-G TR & B AT I o 1 T AL B
br T haE Jyam, W A5 R E AT S . SR Al Waters
ACQUITY UPLC BEH HILIC {4if% (150 mmx2.1 mm,
1.7 pm), 4 min WSS AT, 4 BECR RAF, Jrikfil &
B . SE U IO IR B - T MR AR W, |
KR 82.3%~93.8%, MM RMEMZEN 1.9%~4.5%, [l

ORI 85 1 R, 900 o -2 T R
BRI G, Ay B I 9 A
s L%

F4 AR~ HEIHERT p-BET RIS E(n=6)
Table 4 Contents of GABA in pumpkin samples from different
habitats (n=6)

P-2HE TR T B /(mg/kg)

FESh 24 FR 77 RSD/%
FESR 1 FREE 2 SEIME
- Hrammg A
PRGN X 19.88 20.93 20.4 3.64
Fuy iNEaP)IN I ifg 27.05 28.85 28.0 4.55
B DN 1% 10.55 11.25 10.9 4.54
) “HE
)N FE 14.58 16.1 15.3 7.01
by B 21.78 23.39 22.6 5.04
Bl N
I BAERTT  16.67 14.69 15.7 8.93
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