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Rapid screening and confirmation of weight-loss illegally
added drugs in health foods
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Abstract; The high resolution mass spectrometry database of weight-
loss illegally added drugs was established base on liquid chromatogra-
phy-diode array detector-ion trap-time of flight tandem mass spectrometry

(LC-DAD-MS-IT-TOF). The analytes in samples were extracted with
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acetonitrile and the extract was purified with the mixed QUEChERS sor-
bents. In the chromatographic analysis, target compounds were separated
on a ZORBAX Eclipse AAA column (150 mm X 4.6 mm, 4.5 pm)
with the gradient elution using the mobile phases of acetonitrile and
water containing 0. 1% acetic acid. The results showed that the
screening detection limit (SDL)of the target compounds were ranged
from 0.10~0.75 mg/kg. The method validation was carried out at
SDL levels.and the recoveries were 49.4 % ~88.1%. with the relative
standard deviations(RSDs) of 5.0% ~ 14.8%. The characteristic ab-
sorption wavelength of illegally added drugs was determined by UV
spectrum. The screening of analytes was performed by precision mass
matching and library searching. The retention time, isotopic abun-
dance and multiple-stage ion mass spectral was employed to the con-
firmation. Moreover, the ion fragmentation patterns of these drugs
can be exploited to predict the chemical formula and the
fragmentation pathway. This method is simple, fast, credible and
high sensitivity, which can be applied to simultaneous screening and
identification of illegally added drugs in health foods.

Keywords: Health foods; illegally added drugs; screening; liquid
chromatography-ion trap-time of flight tandem mass spectrometry

(LC-MS-IT-TOF)
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5t R R A . T ROIE DR L DAk B T
NP A AR RS TP A B
1 #RLS 5%
1.1 E5iRHA

VRORE €831 — AR R I A R I A — B B — AT A ] R
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v AR B HRAHE
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B ML 1-15P B L {8 A Sigma A A

B2KHL: Milli-Q Advantage A10 I, 3% [E Millipore /A H] .

O VDRI BE R G I L A1 SE e L 2 BT IR SRR B L ek g
K TRV T L H G R | G R | G L SR R L AR L Y
A7 i B RS A B < 4l 9526, 55 [ Sigma 23 F

JBR BB L 2 P JBR 9 O6R - 4l 3 > 95 96 o [ 24 s A W o AL G
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N R R IR (Crg) 140~ 60 mm, Jb 5T AR
IRA PR T 5

HEE . N - 835 20 8 [ Merck 24 ]

Ho A 4 43 1 4
1.2 Ak
1.2.1 ARUEEMWAECH /0 BIFREC 10.0 mg EiRARAES , B T
10 mL A7 €425 50 0, PP 0 A O 8 25 lC 1A 1.0 mg/mL
AR UE A A5 W e AR R B P, T — 20 'C T R IR A7
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WRUE AR T 4 CTFRFF.
1.2.2 #Eghl g BCBERE S 00 N A W) i IR I 5T — iR 4R
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1.2.3  FESLATALHE  FREL 1.00 g Ak ORE A 2 0.001 @) BT
25 mL B0 LA 15 mL Z O # # $E 0L 20 min, & #H 2
IR AR AR E 25 mL AR, 10 mL 254
BRE®RESOE . GIFERREAER T B ERE
ZIEEBES) )G ¥ E 5 ming B2 mL BE R BN 0T — T B
DEH A 10 mg Cis By A FE 4 W € - L 18 000 r/min
B0 3 min, B 0.5 mL FIEW . S ER 1.0 mL, i
0.22 pm AHLSLIE IS . EAHLEEIRK .
1.2.4 g5 @iEd . 2% ZORBAX Eclipse AAA
FE(4.5 mmX 150 mm,5 pm); FEIH A R 0.1% & BR /KK
WA By C NG s BRI AR ST :0~8 min, 5% B~20%
B;8~26 min,20% B~50% B; 26~33 min,50% B~100%
B;100% B {4 7 min,40.0~40.1 min,100% B~5% B;
40.1~45.0 min,5% B, #iflJy 30 C,# KRN 10 pL K
Mm% 230 nm,
1.2.5 JRIELAM BT ESL IE 605 7 R H A R
Bl :MS' m/z 150~1 000,MS* m/z 50~500,MS® m/z 50~
500 5 il B P B 200 °C 5 CDL IR BE - 200 °C 5 55 4k <k
1.5 L/min; T S 9 : 10 L/min; & F U5 LR« 1E & F A8
K45 KV A3 TR —3.5 KV M 28 E 1.7 kV; f &
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HoEBEM PR PR K P EE -0 1% R
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LA AN TR P BTAH 22 8K, W B — A R 0y 4 RO
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T P — K BRI, T IR M L SR A 2 B &2, ik I
THL™E . 7R SR EE R A 2 R x4 BORCR T B B
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M A LR . RIS InA 0. 1% B RE WS . B
B Ak A i R B R L A LT R e, I AR, R
F 5 mmol/L Z R M — Z i 1 ik 2l A B, A 531 1 & 4y 0 T 4
iR E., GAEE ARG R 01N LM — CHER

UL Bl R BEAT B RE R T A Ak S R AT R 0L K
a8 0 R U R A B
2.3 BOPRILEEMNEL

Z: MR A8 A HH 56 SOk B I Rl AF L R AT AR A B AR
@ b b I A UL 28 AR IR S 1 4 B OF R X e Ak G W 44
By 2 OR 8 40 7 i ACE] Excel OB 8§ Excel XR S
A MetalD BRAFAE Ay — G 43 FE 0TS 0t 2 3% e . R LA A
WV O, S 2 R B DR B A TR L BOHE PR L T
— LR ERIE . LS P Z IR LCAS 5 4 F g
it G BB AR — R A R 2 R
K45 B .5 A ACD LABS 12.0 MS Manager ¥4 ] T 1% )&
Krgk. B REA R RS P TS B o RS R T
B m/z SARUEDS EIXE H A e A 3 B 45 R A5 S T e
B (MSsimilarity) i 4 5 A7 8194 . VT B B2 5 72 B2 mT AR Sk o E
7% . B P ) R TR N MR R RS 3 Ak S 4 R
2 W] BAT X AR RIS N2 W 1 £ R B R HEAT R . 16
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Table 1 List of target illegal adulterants with corresponding molecular formula, retention time, polarity, diagnostic precursor
ions, sequential multistage fragment ions (MS? and MS?)“ ,accurate mass data, screening detection limit(SDL), av-
erage recovery (at SDL) and precisions (RSD)

W EF TYHBRET SRR ST HxHE

. Z3in) AR PRI
&Y AT o WEBRR RERE M f 5 A : a0 i i 22
BTt ) [E] / min (mg-kg 1) =6/% o
B (m/2) (10=6) (m/z) (m/2) (n=6)/%
2 YRR 8
. Co Hi3NO [M+H]* 152.107 0 —2.60 6.82 134.095 4 117.067 8 0.15 83.8 6.1
norephedrine
R

ik m Cio His NO [M-+H]* 166.122 6 —4.70 7.96 148.111 7 117.069 9 0.25 85.5 8.8

ephedrine

SAmER . . _ ) - 2 0p- ;

. C7Hs N304 S Cl [M—H] 293.941 5 1.70 8.91 213.963 7 178.996 1 0.10 53.1 8.2
chlorothiazide

Sl e g
. C7Hg N304 S2Cl [M—H] 295.957 2 0.00 9.79 268.948 6 204.988 2 0.15 79.7 10.8

hydrochlorothiazide (6)

SVET . . . R - .

Ci14 H11 N2 04 SCI [M—H]~ 337.005 5 —1.80 16.10 318.995 3 283.020 6 0.25 64.2 8.4
chlorthalidone

pis ki

” i Ci2 Hig NF3 [M-+H]* 232.130 8 —5.50 17.60 187.073 5 159.041 8 0.20 76.0 6.4

fenfluramine

X Cr9 H21 NO [M+H]*+ 280.169 6 —3.40 20.47 235.111 7 107.049 1 0.25 49.4 9.6
doxepin

P SR

CoHi1N3O4S:Cl; [M—H] 357.949 5 1.90 20.55 321.973 1 258.012 1 0.25 80.7 8.8
methyclothiazide

S/ &S . . . .,

. C12 H11 N2 O5 SCL [M—H]— 329.000 4 —0.91 22.23 285.012 0 204.987 9 0.10 75.7 6.0
furosemide

VG B

. . Ci7 Hz6 NCI [M-+H]* 280.182 7 —3.90 23.67 139.031 1 103.054 6 0.12 67.2 8.7

sibutramine

LiBe el

. = . C16 H16 N3 O3 SCl [M+H]*+ 366.067 4 —0.55 24.55 132.080 8 117.058 1 0.25 83.1 11.8

indapamide

HPGTT

. C17 Hig NOF3 [M+H]*+ 310.141 3 —0.32 24.68 148.112 7 — 0.50 85.0 5.0
fluoxetine

i AR

. C17 Hi17 NClz [M-+H]* 306.081 1 —2.30 43 275.040 6 158.977 9 0.75 62.2 14.8
sertraline
o Cis HuN3 O4F3S, [M—H] 420.030 5 3.30 27.17 289.045 0 205.081 0 0.15 88.1 7.3
bendroflumethiazide

i At e

i Ci7H20N205S [M—H]~ 363.102 0 0.67 29.39 319.112 9 262.041 3 0.25 80.2 9.0
bumetanide

L Vb H] . e

Ca2 Hig NOy [M-+H]* 362.138 7 —4.10 31.12 226.085 1 184.075 1 0.15 83.5 5.4
bisacodyl
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Figure 2 Full-scan accurate mass chromatograms and

MSn spectra of a positive sample
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Figure 5 The proposed fragmentation pathways for Sibutramine
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