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Determination of ethyl maltophenol in compound flavor sauce products by
ultra performance liquid chromatography-tandem mass spectrometry

GUO Jian-Bo, LIU Kai, SONG Li", XUE Xiao-Wen, WANG Rui, LIN Fang, WANG Jing, LI Tao

(Shaanxi Institute for Food and Drug Control, Xi’an 710065, China)

ABSTRACT: Objective To establish a method for the determination of ethyl maltophenol in compound flavor
sauce products by ultra performance liquid chromatography-tandem mass spectrometry. Methods The sample was
firstly dispersed with water, and extracted with acetonitrile. Sodium chloride was added and centrifuged in order to
salting out to obtain the organic layer. Then the supernatant was degreased, decolorized and cleaned with n-hexane
and mixed cleanup powder (compounded with 1 g anhydrous magnesium sulfate, 0.1 g graphitized carbon powder,
0.2 g PSA powder and 0.2 g C,g powder), separated by C,g column using acetonitrile and 0.1% formic acid aqueous
solution as the mobile phase for isocratic elution, ethyl maltol was detected by positive ion multi-reactive ion
detection mode, and quantified by external standard method. Results The content of ethyl maltol had a good linear
relationship within the range of 10~500 ng/mL (0.04-2.0 mg/kg), and the correlation coefficient was greater than
0.99. The limit of detection was 0.01 mg/kg, and the limit of quantification was 0.04 mg/kg. The standard recovery
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rates were 89.3%-99.3%, and the relative standard deviations were 1.4%-2.6%. Conclusion This method can be

used for the determination of ethyl maltol content in compound seasoning sauce products, and can provide technical

support for the accumulation of ethyl maltol exposure data in compound seasoning sauce products.

KEY WORDS: ethyl maltol; compound flavor sauce products; ultra performance liquid chromatography tandem

mass spectrometry

1 3|

L EFE IR GB 2760-2014 { i L2 ERRE &
S I AR ) e Fe RO A A R R, BT
PR . (il DOBH, Ak . . B AR SR A
WRIEAE) AR R 2 LS S £ A A A Bl A
R EA W AOR, XTEME R A R EME N, FRBRE R
B, 1970 4F, 2357 21 B IE 2kl i 5 T A 4140
BRA DR AR AU A B S IR A 740, HLAE AR A iR
W NN R L) Z 0 P S e DA g b )
FELEE AR BB, BRI R R Y,
R Ry o3 F- 540 e 2 T i N b, B HS A RO A B 2
ZEMY 3~8 52 LA ZEmy e v, FR)TIZ, R
S IEE T2

Bl Tl P, 2 35 2 5 S T B SR
REA . 558 7 DA SRR () A o P e 1B 6 A T
— JREAE RSN T R Ol 5 ~ 50 mg/kg, VKIELHE . EBRE
RGEH R 5~15 mgkg, WHKKH KR 1.5~6 mgkg. GB
2760-2014 (& dh 24 E AR ME &8I AR fE )
At 2, G2 ZEW A T FHBR R . {H i T 23 2RI
B A T2 A O AR B, 55 A S AR RN AR TR i 1
P a3 T 2337 2R A PR BRI 1 5 R 0L, d# i 2,
FE WA R A 12.4 mg/kg, BIRPER
AT 144 mg/kg; B S ASBIT 139 mg/kg; KiEE
R 152 mg/kg; AT RE L BRSO R
AilBIT 119 mg/kg; AP & AN 83 mg/kg; AZETH
SRR S REAREGT 19.6 mg/kg; MRS AR 27.
9 mg/kg; IS ERAMIL 18.6 mg/kg, FAO/WHO #i
(9 233 25 H ALV AN 0 ~ 2 mg/(kg-bw)! .

A X 2 FE R E K bR fE Sk GB
5009.250-2016 (£ ih %A ZARE 5 h & 53 T
W YPIFN BIS 201708 & FkEyith o 332 ZEmy s YU,
GB 5009.250-2016 ( & ML & EFhnifE &5 357 2
B AE ) AR S BOR A R X O L R R A
Hilsh . PR WL KRR FLRRE SR O S i
FF5E . BIS 201708 & HIAEYIM - 23632 ZREy I 52 )
rh R RO A T - R TS A e R il vh 2 3
R RS IR TR o 2 ANARUERT IS B T AS
WEE GRS, R, 26 RWEELERE R, TR

il

K, R GB 5009.250 #6:5  H OB A % L
SE O B 25 2 BB PSS R . T E A M AR i
OIS LR O B AT A g R D, BT L, AR S
2 SCHRAGIN 7 3100 #E N7 IR AL T A PR h 2 3
TR S SORA (35 - R TR B VR, MO MR
B IR 7 b R s BRI AR SR

2 MHEREE

2.1 UHEE5RH

UPLC I-Class/Xevo TQ H =55 AH €4 1% - 58 1 i A%
(Z:[E Waters 23 7]); IKA VORTEX GENIUS3 iR 4
(5 IKA 22H]); Synergy #B4liZKAL(3EE Milipore /A H]);
XPE205 HL T K-t Mettler Toledo 2 F])o

0 FEF 2E W (99%, CAS: 4940-11-8, 3 [H Sigma /A H);
NG WEE. Wi, ECki(aiga, 85 Sigma A ]); &
fR8h . oK BREREE (ST all, KHBHERRA w)); A s fhik
IR . PSAMIAR . Cis MR (CRIEANSLARI/R A H]); 0.22 pm
UEMECRHEHBE A F]); BEH Cig(100 mmx2.1 mm, 1.7 pm,
£ [E Waters A Fl); SEI6 % /K M#B4EK .

SCIGRE S 2015~2019 AEREPE A E | ARk
B JRRHRE it
22 ZEWHE
22.1 AFEERELH

O TR bR MEV T . FRE 2 3522 25 1 Xof B
W, BT R, ik PR O R = 20, HK
WEEY R 1 mg/mL AR B E A, IR IR T 4 °CTN IRAF
W1k 30 do ARG B L IBOW A ik A CE T RO, R
T B2 25, R E N 10 pg/mL f % BR S 0 PRI, %0
W 4 CCRRAEIIR 7 do 435G s OGS BE A S
Fafirh, WEARIEES, B E5%1 10,50, 100,
200, 500 ng/mL FXT B SR ARAE TAE I, i
L,
222 HonHl&

2B UIRIR AT, MERRFREL S ¢ 2 50 mL B0
B, MEFRINA S mL 4ifbok, IREERS, A 20 mL ZJ,
ATESRI 10 min, A S g SALEA, MIZIHREE 3 min, 4 °CYK
ZATPHCE 30 min, 4 °CTF 8000 r/min &0 10 min, 2} FJ2
AHUZE T 51— 50 mL 208 H . M4 inA 10 mL



%519 4]

SR, S B RO G - B TR A I E A2 S TR Hh LR 2R R

6747

ZIEMAIIE S %€, WWHE 3 min, 3000 r/min &.0> 5 min, 7
ZIECHEZ, B3 mL BEURE TEIA 1 g JUKBRREE .
0.1 g 1L BREM R . 0.2 g PSAMARF 02 g Cia KMy
BT, RERA 2 min, 12000 r/min B> 10 min, FiE
W EALIE
223 RAREE-F KAt

W AH @3 44 @3%HE: BEH Ci5(100 mmx2.1 mm,
1.7 pm); FEAEARFL 5 pl; #3E: 35 °C; Ji#: 0.2 mL/min;
TBIAH: FEE-0.1% FF /KA =50:50(V:V), SRR .

RIS AE: B R S SE B T (BST)IE, IE B
3 PRI 150 °C; HFE: 22 I mE% R
3.0 kV; RHES: A 0.15 mbar, PEARISIREE: 500 °C,
HEFLAEEE: 50 L/hr, BV FI M : 1000 Lihr, Z K637 2
B S B 1,

3 HEREHR

3.1 SWFHRMT
3.1 &L

LI A AR RRIE(E 1 A), 56
TEAE b U R A I A S B, R iR . A

WP T /NBURLERE AR = 1Y 3 Fh S f Ak
T Hypersil GOLD aQ(2.0 mmx100 mm, 1.9 pm).

Waters ACQUITY UPLC BEH Cg(2.1 mmx100 mm, 1.7 pm)
F1 Agilent ZORBAX SB C;g(2.1 mmx100 mm, 1.8 um)f43

BAUR, BREW, RGOS EET, CREFHmE
BEH Cig #0316 T2 A (K 1 B).

AWRIBELET 0.1%F BR/K-FEES % 0.1 mmol/L
HRREA (& 0.1% M R)-H BE 2 AU sh AR IR R T H A%
A A BESOREE W, 2R ER, Y SIHER S
ARG, Gk ERERIRY 43%. % Lk, AR6f
LR BEH Cg (Al At, DL 0.1%H iR -F BEAE A 7 sh Al
ST 4y, BB HBRAES P BE RS BT I % 1P
TG W) i
3.1.2  igsA A

Wof 7 HEFE ZE IEA T — T R R Ay S T
(BB, B 2A), BB R L, LK. &7
T . WAV . BRI . HEAL A S T
SR, RHEEE T T B TR AR R B T
B T/ TR E s E B8 (8 2 B). 1L
TEIE AL R . R RE R . EtERE B IR 1.

F1 ZEEFMRIESH
Table 1 Mass parameters of ethyl maltol
GRlLY] KB F(miz) F B F(m/2) /(R RE/e V) HEFLHL RV {4 B 15} 5] /min
® T XA 141.1 126.0* (19), 71.0 (26) 25 2.0
A 1200000 - B
1000000
o L
” - 800000
OH = I
L~ 2600000 -
- E o]
400000 |
° 200000 |-
0 L I 1 n 1 n 1 " 1 N 1 N 1 n I n 1 " 1
05 10 15 20 25 30 35 40 45 50 55
f5f[E] /min

1
Fig.1
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Molecular structure of ethyl maltol (A) and chromatogram of total ion flow in hot pot substrate after optimization with 10 ng/mL(B)
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Fig.2 The mass scanning spectrogram of parent (A) and daughter (B) ions of ethyl maltol
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Fig.3 Influences of extracted absorbent composition onto the ethyl maltol recovery ratio(n=3)
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