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FEyey ek AmE L, % kKA €364 % ZORBAX SB-C18 4 (2.0x100 mm, 1.8 pum ); ¥A 0.1% 7 84
R~ TR AR FhAa, B 2R ik A 0.2 mL/min, A£i% 40 °C. 4R &M, TR & F®E 10~100 ng/mL
KSR N A BIFH ZE R R A RH R A 0.999 8, AR @ F T35 % 99.9%, ABx: 47 A1k £(RSD )
7 0.31%. BiLRARE B BT EN T 83 BRI Py AL F B, —dFL AW Pk
KEZFBEEH 364 pngkg, Z7xTHTRAMES MR EIEH], 7T AR Y b 6 B E R AR
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Determination of Ethyl Maltol Added in Edible Vegetable Oils by Ultra Perfor mance
Liquid Chromatography-tandem Mass Spectrometry
LIN Cui-hua

(Tai'an Food and Drug Inspection and Testing Institute (Tai'an Fiber Inspection Institute),
Taian, Shandong 271000, China)

Abstract: The content of ethyl maltol in special sampling samples of edible vegetable oils was determined
by ultra performance liquid chromatography-tandem mass spectrometry to understand the illegal addition of
ethyl maltol. The chromatographic column used in this method was ZORBAX SB-C18 column (2.0x100 mm,
1.8 pm), and mobile phase was 0.1% formic acid solution-acetonitrile with gradient elution. The flow rate
was 0.2 mL/min, and the column temperature was 40 °C. The results showed that ethyl maltol had a good
linear relationship in the concentration range of 10~100 ng/mL with the correlation coefficient R* 0.999 8,
and the average recovery rate of added standard was 99.9% with and the relative standard deviation (RSD)
0.31%. Ethyl maltol in 83 batches of edible vegetable oil was determined by liquid chromatography-tandem
mass spectrometry, and the content of ethyl maltol in 1 batch of peanut oil was 36.4 p g/kg. This study could

be used for the quality control of edible vegetable oil and also provide scientific reference for the supervision
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of edible vegetable oil.

Key words: edible vegetable oil; ethyl maltol; ultra performance liquid chromatography-tandem mass

spectrometry; content determination
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CHEFEZFIFRMES (CAS 5. 4940-11-8, it
516492004, 4. 99.9% ) dbatis SR F KR
BBRAE; HEE (el ). KEEmEir ke Ts
BT R (gl ). ifp4e i ses R iy
ABRAFE EAEY (& R Y& TS );
K AEBELEK
12 UF5EH

1290-6460 74 f R0 A €5 13 — H BX BT 154X
(PRI 55 B B ). SE R ZEERRHA IRA A
XSE204 HLForHr KV MREE-FERZ A &
HELOHL: H A HITACHI /A H) ; VORTEX-6 J# i€
RAG & HAMDURIESHE A BR A R Milli-Q #
gfiZkHl: £ E Millipore 23 7] 5 0.22 um A HLIEAR :
g SRR R A R A
1.3 KWHE
1.3.1 L5 ZF M br Ve T 1% e 1

PRUE A A IR . RS BRI & B 22 2R
FRyEST 101.23 mg, B 100 mL 2550, F g
WRBEEZIE, $5), HRE 1 mL & CHEE
1.011 3 mg TS, AR s VA TR At 48 YA

P MV TR T TRV P T T - R %8 O BB M VS VR
it %W 1 mL, & 10 mL &, A ERREE
ZIEE, FASHWEC 1 mL, & 100 mL &&HT,
AWM BRBE 228, #25), HIlE 1 mL & 4k
A2 1 011.3 ng WIS, AF R bs ERS IR R0

PRUE AR BC ]« 4 500 W5 BB MV W TRV
0.1, 025, 0.5, 0.75, 1.0 mL FasH#FEF, H
FH e 25 2 10 mL, FC R B 43 51 10.11.,25.28
50.55, 75.83. 101.13 ng/mL AYbRE TAVEW
1.3.2 KA HTAL B

HERRIFREL 10 g IAECKE B 2 0.01 g )& T 50 mL
OB T, ABBRERMESRINA 10 mL FEE, HhE
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PRFE 2 min, B0 10 min(4 °CZ&A4FF 9 000 r/min ),
B EiEW, R 2 10 mL R A R —
W, B BIEW, I EER 2 20 mL A5,
LI (0.22 um, AL ) 3, SLRA G
T —HR B ST 4T o

1.3.3  BAPEARAER W i &

DURH I 4 25 S WA SRy B AR ot TR
1.3.4  EI5F-Bg A&

g 5. ZORBAX SB-C18 {fiff (2.0x
100 mm, 1.8 pum ); #i# 0.2 mL/min; #:i 40 °C;
AR 2 ul; JEAH: A K 0.1%H BR/KIA L,
B NN BREEVEIG, BRREVEAR T WK 1.
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Tablel Gradient elution procedure

i) /min B B/ %
TSI A TishH B

0 95 5
0.5 95 5
2.0 10 90
2.5 10 90
2.8 95

3.5 95 5

Bk A E: EBIEE TR, EE T, £
RO BANE IR : 4500 V; FERET
40 psi; THESWE: 10 L/min; TSR .
300 °C; ¥ . 10 L/min; ¥R : 300 °C.
HoAh BT 25 D3R 2.

1.4 HEHH

Xf 83 b FIAH YRR S A5 A 6 AFAT, N
T 2 A0 TRORE €0 35 — = 5 DU AR T 3 BB I3 i B A
MassHunter “TAE vl 844 %) 5256 H 8 s 5170 i Ad
H, JH#iH Excel 2010 /EK

+MRM (140.9 -> 126.0) SCS220990-JB01.d

+MRM (140.9 -> 126.0) SCS221057-2.d
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Table2 Mass spectrum condition
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KGR 2.2.1 TN ASFVREE (10.11, 25.28,
50.55. 75.83., 101.13 ng/mL ) HIbRE T VEWK %%
2 pL, 435 AR 35— R I BT AN, AR e
WAL, AT AL (S) MR (C, ng/mL)
HEATZMERIIH, [BH S S=721.04C-1 146
(R=0.999 8), LML R KL, LIEMELL SIN=3
WER R, DIEME SIN=10 fiEEER, &
L LEWRG PR 1.1 ug/kg, PR N 3.5 ug/kg.
MR 2,
23 RBEEXW

R 2 W 2.2.1 TR AR 0 25.28 ng/mL 1)
PR TAEW 2 pL ¥ A RAH G — B B TS, %
ZeE 6 YK, DIAR g E A B RSD W3 3. %
T, ATy NG RAT

+MRM (140.9 -> 126.0) SCS220990-1.d

225 a 1.881 min %(8) | b *1.861 min 5rc *1.548 min.
o 2.00 - . le6t ol
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Acquisition time/min

10121416182022242628
Acquisition time/min

101214 1.6 1.8 2022 24 2.6 2.8
Acquisition time/min

1 ZEZEHFBRAER (a), FEEER (b) ERMERER (c) B MRM B
Fig.1 MRM diagram of ethyl maltol (a), positive sample (b) and negative standard (C)
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Fig. 2 Resultsof linear relationship test of ethyl maltol
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Table3 Precision test results

MEXRE 1 2 3 4 5 6 RSD/%
WG 17612 17588 17701 17578 17498 17 672 0.41

R4 BEMLBER
Table4 Sability test results

A 8] /h 0 1 2 4 8 12 RSD/%
WAL 12164 12176 12658 12796 12573 12704 0.63

24 BEMXK

K2 W 2.2.2 TCT PR TR BV IR 2 pl
TEABORE €3 —H3 15 B354, TR] G — s B T8 32470
SE, EME 12 h, WARRERARLE 4, Z5RE
B, BEMIAIRAE 12 h NIEARFE
25 E|IMHLR

Xof [] — L BHPERE &, $ie HR 2.2.2 B & i b 27
Baor bl g 6 ARSI, 43 0 e 0 AR O
BARE, ZERIE 5. RSD N 0.24%, #IAA
REMME R,

*5 EWMTIBLER
Table5 Resultsof reproducibility tests

W2 R 1 2 3 4 5 6 RSD/%
& /(ug/kg) 36.45 36.23 3631 36.33 36.21 3629 0.24

26 [EREXE

HEFAFRIC 10 g iR CRA 22 0.01 g) 6 17,
SrE T 20 mL AT, R EIA 2.2.1
R 1 011.3 ng/mL 2332 25 By b i1 5 b 1819
0.4 mL, HHEMBEEZE, 85, SMFLIER
(0.22 um, AHUAH) 1T38, PR EE—R R
AT o

R B WA 45 2 pL, 4 B AR
TE—ER R PTIEAY, THE A A i, Pl
N 99.9%, RSD M 0.71%, Z5HRILE 6.
27 HEMEENE

B AR I Re &, e BR 2.2.2 J00F i 45 B
VW, 4% 2.1 WUT Ak SR e, RPE AL
X=CxVx1 000/m FEx1 000 ( X JkEfhrh 2 54 2%
My & i (ugkg ). C NIAFEIRW h QA 2
(M (ng/mL ). V AFERIEIBOE A (mL ),
m AR R (g)), TR RS T R 2
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Table6  Recovery results of ethyl maltol

FEGIC RERE AR BE Wk FHE L o
Feit/g  H/ng /ng /ng /% R /% °
10.01 364.86 404.5 770.12 100.2

10.03  365.57 404.5 771.43 100.1

10.02 365.21 404.5 769.82 99.5

99.9 0.71

10.05 366.30 404.5 773.25 99.9

10.06 365.67 404.5 768.84 98.7

10.04 36594 404.5 775.67 100.1

R7 EmEENESER
Table7 Result of determination of sample content

i FERHEIR AN GHEHEIR £ 5532 28 Wy & 5 /(ug/kg )

Z R 25 0
PR 28 0
AEA 12 1 36.4
T A 6 0
PN 6 0
HAgHEDMW 6 0
3 %ig

AHIF 5 R FH e 250 A 0 1 — R B T 3 vk U
FE B ALY SN £ 3242 2Ry, ad R
KR, WEE, et I, RSk
ARG, RUNOITER B, &PELR .
FRETE . HIE . RICREF . XTI R 83 L&
FHAE DAL S A TR, —HEAE A b A I 1 2
FFE W, SN 36.4 ug/kg, AR, 3
2 E AR RN AR BT 2 Rk,
— SRR R N T RGEA], TEH AR A Y
HIB A CHAZ Ty, IIRIH TS, MEERE S
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