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WRE ML E O, BRG]
(1. 1RSI B AIG R E e, K7D 410001; 2. WG 24 S AG IR BT ST e, K10 410001)

W E: BB 7 S RO 5 - B BB 7% (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)[RIRHME fREEE S 15 Rk aompemi b5 k. B FRRACKE
AL, K UPLC-MS/MS #E47HR:, L Atlantis®dC,s (2.1 mmx150 mm, 3 pm) A ik, 0.1% H BR /K
(A)-ZHEB) N s, BEEEEIEALF N 0~3 min, 90%A; 3~15min, 90%~60%A; 15~28 min, 60%~0%A; 28~29
min, 0%A; 29~30 min, 0~90%A; 30~31 min, 90%A); AFJiE 0.3 mL/min, #Ei 40 °C, FFAEAFL 5 pL, H#H
ESI TR, £ 52 Wil (multiple reaction monitoring, MRM), i i Ht %8 MRM il 1 H RE i s 5 5% AR i s fid
STFETE, RIERETIREFERHERMNES . BR 15 PRSI SE, R, r=
0.995, MXFFRUE 22 (relative standard deviation, RSD) 4 1.58%~5.12%(n=6); MIFRHEJE N 20, 100, 200 ng/mL
i, EDECRR 81.0%~120.1%, 46 HBR A 0.010~0.120 pg/e, ERBRTE 0.034~0.39 pg/g. W HZ k%t 48 #LAE S
AT TR, oA 2 fEURE S R ER R C SIS S A i . 4538 Ay ik T mkag, R, EEH
TR SR ARSI 15 FhREIE b7 259 1) P Al
KR EBOR - IR DR AR BRI 25 ARSI

Simultaneous determination of 15 kinds of illegally added hypoglycemic
chemicals in health foods by ultra performance liquid
chromatography-tandem mass spectrometry

YANG Qing-Yi"", YANG Liu®>, WANG Kai', WANG Fang-Bin', SUN Gui-Fang'

(1. Hunan Institute of Supervision and Institute for Food Quality, Changsha, 410001, China; 2. Hunan Institute for Drug
Inspection, Changsha 410001, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 15 kinds of illegally added
hypoglycemic chemicals in health foods by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The sample was ultrasonically extracted with acetonitrile and detected by
UPLC-MS/MS, using Atlantis®dCs (2.1 mm x 150 mm, 3 pum) as the column and 0.1% aqueous formic acid
(A)-acetonitrile (B) as mobile phase. The gradient elution program was 0-3 min, 90%A; 3-15min, 90%-60%A; 15-28
min, 60%-0%A; 28-29 min, 0%A; 29-30 min, 0~90%A; 30-31 min, 90%A. The volume flow rate was 0.3 mL/min,
the column temperature was 40 °C, and the injection volume was 5 pL. Results The linear range of 15 chemical

drugs was wide and the correlation was good, r=0.995, and the relative standard deviation (RSD) was 1.58%-5.12%
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(n=6). The recoveries at 3 spiked (20, 100, 200 ng/mL) were 81.0%-120.1%, the limits of detection were 0.010-0.120
ng/g, and the limits of quantification were 0.034-0.39 pg/g. The 48 batches of samples were tested by this method,

and phenformin hydrochloride and glibenclamide were detected in 2 batches. Conclusion This method has strong

specificity and high sensitivity, which is suitable for rapid detection of illegally adding 15 kinds of hypoglycemic

chemicals in health foods.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; health food; hypoglycemic

chemical; illegally added
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FUHT, 5 IR Y 220 A0 AN B 19T HL52 BRI 1L
MRHIE g it, T H b s B Al 112, 5
At FURE RO B B a2, O AR PR A —
KM, sy FEARAT I IR 0 (R A 28 2,
— LR RTT N TIRBE RN, TS A A N S R
AL E2GY), XA E YIS IR A B TP A TR A
AP, AR N TS T RE, T Y AT AR R A R
FE. O 20 SCHRHE 1 IR MR O s b X R R
AL 27 25 1 B DI RE 3 R SO AH &3 2k (high
performance liquid chromatography, HPLC)?™ | B,
BV T 21 A0 % 1 1O e o 2080 A €2 33 R BB T 3% 2 (high
performance  liquid  chromatography  tandem  mass
spectrometry, HPLC-MS/MS)!"*! i %} F H i )7 3%,
HPLC-MS/MS 75 B A MERTER . REUERFILA .

ABFFEEST T UPLC-MS/MS [al Bh i 5 f il 2 5 o 15
PR R IR AL 2 25 WD 0 0505, DA DR Ak 1) M A 4
PERREEE | e 7k

2 MRERE

21 X4\, AFI SR

LC30 i AR 38 A (H AR B2 |); SCIEX API
5500 FRI I REL (3 F AB A F]); Milli-QCR b TH AR
YA BRZAFl); SB25-12D #8 75 I iE VEHL(T 0B 2 A Rk
AT BR A F]); XS-205 HL K- (3 AR 7)o

YRR S DRI & FIFREHE S 100952-200701) KA S
(S 101301-201401) . #&FIMEEEHES 100281-201604), £
£ (it B 100625-201202) . K& A wE R O(HE S
100280-201403) A%FSE/RHHL S 100674-201503) Fiks 511 22 (it
5 100753-201303) . {RAEFIBEGEE S 100826-201403), #%51]
BERAEL S 520026-201401), #5515 FEEHES 100269-201505)
W O OBUAR (A S 100664-201203) . K B A iR (HE 5
100135-201105) . FHFERIKASFIERHES 100634-201703), LR
WK (A B 100922-201001) . B & 3k OBE (S
100808-201704)(H [ £ /s 24 S A E I %)

ZE(GEE Hollywell 2AH], fajkal), FERGEEEK®

il

], Ekal); SCH KIS AKX

RSBk BTG . E KA S A AR i
KFELATINFE M .
22 EWHE
2.2.1 UPLC &5t

Atlantis®dC,5(2.1 mmx150 mm, 3 pm) A EiEH:, 0.1%
R 7K V5 WL (A)- & (B) M i sl AH L, #6 J3 UE i (0~3  miin,
90%A; 3~15 min, 90%~60%A; 15~28 min, 60%~0%A;
28~29 min, 0%A; 29~30 min, 0~90%A; 30~31 min, 90%A);
G 0.3 mL/min, #EJR 40 °C, PEFEAFR 5 uL.
222 MS/MS R4t

BB HE: 3.5 kV; HBSEIE BT (EST) Al i g
TR (ESD); HWBERX . 28 7 &6 I (multiple
reaction monitoring, MRM); %51k /<, (%18 &) ¥ & 50 L/h;
JBE VA 3R SR EE s 550 °C; Bl Bh AR (3 AU i i 60 Lih;
BRI ): 1.5 mtorro K 15 Fhfb24 25 %0 B 5442 1 257 F
BB R LIRS A X R I, 0 % IR o 0 s
EMEB T RUE B U T R
223 BEIREHE

1) o B S IA TR

FORG BRI AR 15 B IS AR I 20 mg, FH MG
fEFFERZE 10 mL, FCHRIRHERE IR . BOE AR
HUSTH, FZIERRE, BoHlAL 20 pg/mL IR ERHERT, I
H 50% i 2 A0 M R U B2 435312 10, 20, 50, 100, 200,
300 ng/mL RS FRAEE T -

2) fEi AR

BRI 21 . F ) 0 B 5 O AR . K 3%
FREUFESL 0.5 g, BT 50 mL & 5J0H, M iEE R, B
PEE 15 min, R EEER, HOBEREZZE AR S
FAE, WRBRE R AR IORAE-20 °CAc4 FHUE: 24~48 h, B
[ P RUAE S 2 A T T 1T ), 5000 r/min B5.0> 5 min, B3
W, MZIERF 100 1%, 2022 pm WFLIER T 0E, 1E b1t
I ERVAW, RS L — AL R

3 HREHR

3.1 REhHERIIEE
TEF AR rh, ARSI 5 L FH -5 L 2 Fif
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HHLH, 255 8oR LL NG A MU 23 B RO w0 T H B,
HCRFHZE AN, Hes 3 FlokAE: K. 0.1%F BRKiE
TR 5 mmol/L ZEREVE, 45 R B/RMA 0.1%H IREEM
S RESR AL ARG N, TN A 2 R X T e g (G
s, HEERE 0.1%H BRAIEWAE R KA

3.2 &k

T NE-0.1% H R /K W R FE DRI A5 b, 15 Ak
IR FIE B FRER, L MRM BT LRSI i R 4
R EE AL BN LR . LA | B IR
JBRVE FITRLIE | AL . R RE I SR S, PR R
T R ME A B AT R G TR i T, IR
ZIEREEEF, SRMFE 1 iR,

15 P22 T I EERA B FIEAH
FRIERURE RES LT 1, 15 Fb 28 ik B nGs +
MRM S E i 1 Fis .

33 FEFER
33.1 AMEE. ARR. ZER

#2237 RANMEE R 10, 20, 50, 100, 200,
300 ng/mL MRS FRHER R, #<2.2.17F1<2.2.27°0 F 1 4,
TR D T A A R A, DA T B AR AR (Y),

eS8 R 1 AL bR OX) 2 il B oA 1T 2, A5 R [l 51 O R A O
FREr), HIRILER 2, GERR] 15 Pl 2= 25 bR th 2
KRB r 935 0.995 DI b, BRI ER BN SAEfk
ST AR R M AR SR MER IR, MRS #EFE, L
R LA 3 BT B A HE B, A B 10 B A 58 o
FR, 15 P k2220 ik RN 0.010~0.12 pg/g, EmBRA
0.034~0.39 pg/g, 4550035 2, BLBHIZ 7 B HAG B 1 R A
JE, BEAE I L AR TR U I R IE A4 2 e T 2K
332 ETAM

WA AT Al 22 A3 AR R A 3k 6 3, 43RG 5
NIREFRHERIRGE &, 5 & a2 100 ng/mL,
$242.2.17F01°2.2. 2780 F 7 AL BEIF I 2, 45 o & I AH
Xt Fx #E W 2& (relative standard deviation, RSD) N
1.58%~5.12%(n=6),Z5 T L3 2, B/RiZ N EEA RIFHE
=L
333 AetEE i E K

IS AT A2 25 i A i o T, SR 3 MUk B
(20, 100, 200 ng/mL)¥s IR A AR HERR I, $#<2.2.17F0
“2.2.2°HU T Jy AL FRIFIE, [T A8 A X A Y
HA R, IR TE FITE 81.0%~120.1%, 455 W 2,
BRI OGRS

R1 15 HUFHYRRIERESH

Table 1 MS spectra parameters for 15 drugs
R U IS] 7] /min % HL R =X BT (m/2) R B T(m/z) HEFLHL RV TfERE eV
0.85 KA S e ES+ 208 146" 190 105 26,20
0.89 R — UK ES+ 130 60" 71 96 19,32
0.89 B e ES+ 646.2 304" 146 110 32,41
0.90 FRAE 5 e ES+ 268 92° 250 100 27,27
1.12 RIS ES+ 206 60 105 75 26, 40
1.19 TSR 5 4 4 i ES+ 358 135" 94 105 34, 55
1.24 LRI ES+ 267 87" 151 45 30, 26
1.24 R R UAK 4] Fi ES+ 357 134 119 100 36, 64
17.71 & 51 it g ES+ 446 3217 167 80 16, 35
15.54 i 51 2% ES+ 453 230" 86 110 40, 30
19.30 & 51 5+ ES+ 324 127 110 150 25,30
20.32 & 1 1B ES+ 367 349" 170 100 15,28
21.08 & 51 A ik ES+ 494 369" 169 100 16, 49
21.59 K& 41 2 ES+ 491 352" 126 100 17,33
22.66 & 51 g i ES+ 528 403" 386 122 15,33

TE: AR E T
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0.85 0.85 0.89 0.89 0.89 0.89
KBS l ) [ORSiZ 1 R DU 1
10 20 10 20 ‘ 10 20 10 20 10 20 7 10 20
Time, min Time, min Time, min Time, min Time, min Time, min
208.0/146.0 208.0/190.0 646.2/304.0 646.2/146.0 130.0/60.0 130.0/71.0
0.90 0.91 1.12 1.12 1.17 1.17
Lﬁ#ﬁﬁﬂ"ﬂi‘zﬁ 1 EERFEZ UK } IRER D # 5 AR Ji
f | 1 1
10 20 10 20 10 20 10 20 10 20 10 20
208.0/146.0 Time, min Time, min Time, min Time, min Time, min
268.0/92.0 268.0/250.0 206.0/60.0 206.0/105.0 358.0/135.0 358.0/94.0
1.24 1.24 1.24 1.24 17.71 17.71
ZERIKW J ERFRMEAS 51 1 22l J J
1
10 20 10 20 10 20 10 20 10 20 10 20
Time, min Time, min Time, min Time, min Time, min Time, min
267.0/87.0 267.0/181.0 357.0/134.0 357.0/119.0 446.0/321.0 446,0/167.0
18.54 18.54 H 19.30 ﬂ19.30 '20.32 20.32
i e | l HEIIBNR H |
- . — 1
10 20 10 20 10 20 10 20 10 20 10 20
Time, min Time, min Time, min Time, min Time, min Time, min
453.0/230.0 453.0/86.0 324.0/127.0 324.0/110.0 367.0/349.0 367.0/170.0
21.08 21.08 21.59 21.59 22.66 22.66
woAm | 1 BRI l | HeBvE J
)i 21 A I
10 20 10 20 10 20 10 20 10 20 10 20
Time, min Time, min Time, min Time, min Time, min Time, min
494.0/369.0 494.0/169.0 491.0/352.0 491.0/126.0 528.0/403.0 528.0/386.0
BT 15 Rl 2450 BE e 2 1 X MRML @35 &
Fig.1 MRM chromatograms of 15 reference compounds
T2 ISMELEARLMER. HXRE. KRER, TER. ERER, ES5H. BEE
Table 2 Linear ranges, correlation coefficients, LODs and LOQs, recovery, repetition and precision of 15 drugs
S ==X S S
W4y Haihi R ERR EIEp s r HEEE ek, RsD%
I(ng/g) Anglg) /(ng/mL)
KA 21 s 0.0316 0.1055 Y=5095.30405X+3.91192¢° 0.9975 10.38~311.3 81.4~119.9 4.62
TR — UK 0.0165 0.0558 Y=6063.81385X+1.67150¢° 0.9996 10.66~319.8 84.4~116.3 4.07
(SR SE 0.0764 0.2548 Y=2653.51170X+7.92438¢* 0.9973 9.89~296.7 93.5~119.3 3.58
TRAE 5 15 A 0.0329 0.1096 Y=2811.01967X+1.39031¢° 0.9968 9.675~290.3 81.7~115.8 3.8
THERFE 2 UK 0.0163 0.0543 Y=9.71683e*X+ 4.02578¢° 0.9995 10.20~306.0 97.4~115.1 2.89
kiR 2+ 5 TR 0.0081 0.0271 Y=5.03963¢*X+5.71061¢° 0.997 9.610~288.3 98.9~119.0 476
18 N A 5 0.0383 0.1277 Y=11230.70089X+1.68111¢° 0.9978 10.38~311.3 81.0~115.3 1.67
F& 5] 0.0138 0.0461 Y=25009.60893X-1.00276¢° 0.9973 10.30~309.2 86.8~105.9 5.61
Hiihk o 4% 0.0101 0.0337 Y=1.29997¢°X+4.20760¢° 0.9959 11.09~332.7 101.4~120.1 4.24
EA2e 3 0.0299 0.0999 Y=6.71715¢*X+1.96398¢° 0.9962 9.65~289.5 106.7~117.1 4.19
Li-ZlEi s 0.0079 0.0264 Y=6.54286¢°X+3.25987¢’ 0.9985 10.26~307.8 87.7~120.0 1.87
Lzl 0.1171 0.3903 Y=28038.23436X+1.31522¢°  0.9961 9.680~290.4 93.5~115.2 5.1
Li:ZlEN 0.0147 0.0493 Y=20934.43753X+1.30850¢°  0.9974 10.30~308.9 85.0~100.6 4.46
1 511 3 ik 0.0717 0.2392 Y=5506.09706X+14794.00346  0.9982 10.10~302.9 84.7~111.1 3.87
1 5] s il 0.0152 0.0507 Y=5.42257¢*X+1.28639¢° 0.9983 11.98~359.3 82.8~100.6 4.67
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FIHEE ST B UPLC-MS/MS X3 BE 2018 4B Y[
m B FEAFTIR AR 5 DL S AT 3 M SR 3 48 itk
TR, A 2 A [ s Ay L R R < BUNURDAS 31 A IR,
ﬁlﬂ%%ﬁ%ﬁLi36m%¥%ﬂ$%%ﬁ%ﬁ&&
13.8 mg/g.
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