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FR AT R A et E R . AR TAE
456 QUEChERS Hif &b 2 777, >R FH /55 850 AH (33 -
= UM G Gk B B B I A i
6 AL A AL 25 M 0 15

1 R ERS

1.1 {XE5iRH

Triple Quad™ 5500+ 4 & &R AH 3% - — FE Y
AT 52 G 2Pk B T BE i A s 3K15 BV VR 85000
MS3 B TR % 4% ; Millipore Advantage 5B E 47K
WEBRR S ; AR223CN R, TR,

BARRUERE IR B A A Xt BE L ,
FERAIRRRE, BRI 1 000 mg « L' A BAbR AR &
W, T — 18 Ot

TR A b o b A . BU100 pl B bR o B A IR
T A — 10 mL 2% 5 b, FHHF B e, A o
10. Omg « L' MTRA SR UERRIE , F— 18 “Cfiff7

IRAARERR R BUE B IR AR R, H
B 2 2 B, el 0. 5, 2.0, 5.0, 10. 0, 20.0,
50. 0pg« L HIR AR RS,

LR 7 A7 i B (CAS 5 84485-00-7) Xif IR S ity 4
FE 4199, 9% (I, APG A fiATT ) 5 SRR N- 2
FH 5 G A i B (CAS 5 84467-94-7) Xof IR i i) 41 & oy
97. 7% (iR, DAN- B B IS A i Bt ) 5 2618
N, N- B B L7 A il B (CAS *5- 84484-78-6) X it

=1

AR R 97. 0% (fdFHRT, AN, N- X2 B 2L p4 4
MU ) 5 Eh R RR 0 (CAS 5 50-98-6) Xt IE 5 iy 4fi
J& 4 100. 0% (M, LURRERR T ); 25 FHEH (CAS
5404-82-0) X RE G R LEEE R 97. 0% ; BTk (CAS 5
77-09-8) Xt A Sh B 41 M 99. 8 %65 FIEE . R . £ 1R
i Rl s 3R58 FHK R —2oK ; RgeRE S T AR
BT AR, ST (3R ) )5, A
RS, BT TR PR
1.2 U=BT1EEG
1.2.1 &#5ht

ZORBAX Eclipse Plus Cs (A3 (50 mm < 2. 1 mm,
1. 8 pm); AR 35 °C; ik 0. 30 mL + min ' FBIH A
JHEE, B A5 mmol L' Z R EIH 0. 1Y% (IR
I, T W RS W . VR AR : 0~0. 2 min,
AN35%;0.2~1.0 min, A 35% & 65%, 1545
0.5 min; 1. 5~3. 5 min, A 65% JI & 85%, 4 4%
1. O min; 4. 5~4. 6 min, A B 85% Bk4% 2 35% , 1#+F
0.4 min, #FEHE1pl,
1.2.2 Fisd&tr

L% 2 1 (EST) I, IE & 7 (ESI ) #a; B
FUR IR 500 °Cy R =X 22 s g Wil - £ B A
KA MR T B T ( MRM-IDA-EPT) HifitE R =
A5 A 77 207 kPa; filf 1 AR P AR BESS AR
71379 kPa, % B m#AS I 11 379 kPa; B FALHE
5500 Vo, HABFGESHILEL, " RECEE T

BiES#

Tab.1 MS parameters

P45 e’ R /min - BEES AT n/2)  PEE T om/x EHEE/V T RE AL eV
1 JER BB 1.41 166. 1 148.2',133.1 40 17, 26
2 s Al 2.38 232.2 159.07,109. 0 117 25, 50
3 [N 2.71 319.3 225.1°,197. 1 93 28, 41
4 A 1 3.30 280. 1 125.0%,139. 1 93 36,16
5 N- B F L PG 77 11 B 3.46 266. 3 125.07,139.0 62 33,19
6 N, N- R H RS A it ) 3.61 252.2 125.0%,139.0 52 34,15

1.3 RAHE

HURE i 1.00 g T 15 mL 38 R 85 .0 o, A
8. 00 mL I, ¥%3% 2 min, W HEHEHLS min, ] B
ERE10.00 mL, #4547, LA #8000 remin ' &
L35 min, HL6. 00 mL _E3HW T8 [ & 25 mg N-
PIHEZ 2 (PSA), 25 mg +/\ g Bk ot b 25 ik it
(Cyg) FI150 mg i 2 86 ( MgSO, )] H, #JiE 2 min,
PIEEHS 000 r» min~ ' B0 5 min, JMBGE F FIHW,

14 0. 22 pe A HLIERE, EWCHE MALAS AR AR E

ARl TR 2 23 R R, P PP R R R A

B(EAS 28

2
2.1

ZR5HiE
Bk & it

PL100 pg « L BAARUEIR RO TR 52, 18 i it
RERT B 45 % 30 B3 MS only ) B AL BT 4514
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FIH SCIEX Triple Quad #¢F (L& W1t & D fig it
T MRM-IDA-EPI BT if 494 . 1% & MRM A3 I % 1
8] 204743 BERF ] 4138, LA J2 €0 R A sS40
SR G HEAT IDA ST H, 4k fih & EPTHEHE, & &R
B, INIMRAS o R 45 B . SeR H— 2%
PEH R R B F, ESIT R R8I T [M+H]
SR AT G A, S O A o A R R S T
R B, ORI EE B O TR, JERE 2
e L P R JE e R AT A PR IR SN 1
Fi7R
2.2 BIEEHFNRNK
2.2.1 &34

TEFHH L C g (i AE 43 B8 HARd Ay, B0 e T
ZORBAX Eclipse Plus Cg ff%4:( 50 mm < 2. 1 mm,
1. 8 pm ) F Proshell 120 EC-C g {4 ji% #:( 100 mm X<
2.1 mm, 2.7 pm) X} 6 FAFIZH 20 19 3 B RIOR . 45
J 4R, ZORBAX Eclipse Plus Cg 43 K T 15 6
o5 0 20 43 1) 43 5 8 RN 5 i 7 B, PR Ok 6 32
FR H ZORBAX Eclipse Plus Cg 8354 ( 50 mm X
2. 1mm, 1. 8 pm ) 53 &5 6 FhFFINZH 53
2.2.2 WA

HH 2 - K G - 7K AR 2R 02 WA s - J 3 A
i IR Z A . FEK i Y A H R ek £ R B
A 0 2 3 T M S e, DT 446 5 € 35 i g
5 N (1Y . RIS T O - K O -
5 mmol. « L' 24 0. 1% WERIAWR PP EE- K |
FIEE - 5 mmol » L' ZFRER Y 0. 1% W R V5 W 25
PR Z X 6 PRI ZH A3 1 53 B UR o S5 R Bow : LN -
IR Z R sh AR, NS US I H R AN Rk , 75
DUZEL 53 1 4 5 R i 7 56 J3 1 R BAR ;D) PR -
5mmol « L ' Z A 0. 1% W BRIA WA R J i h
AFESE AR B - KA 2R, 6 i 2 0 26 43 14 4 85 5
M 3, 568 257 5 -, 3K s h T E AR PO AR I 7K -
FH R TN TR B , R A A 5CH T Ao T 2 1 i 17 5 35
FIVCE FRF I 20 53 00 43 15 2, ()R A T 3% JRR 280 9 R 7
BRAHE R RS . DRI, S ) i sh A O F e - 5
S5mmol. L' ZREY 0. 1% H RRIF IR Z

TERALBIAES TAESRIET, 6 FhAL /i R 1
g 1R o
2.3 HRBLEEERMTL
2.3.1 FIEF

1T 6 Ff 28 23 35 5 % T A ML s, R
56 43 5ol 15 B 0 P A R0 RN 20 B B O AR

e 082 o

IEF S RELEMEIREIR
E1 6MASNEETFREIEE

Fig. 1 Total ion chromatogram of the 6 components

2= HACEYE TN bR 8 0.1 mgekg™ ") o 6 FhF
W2 o &5 5 R, 4R BT 45 6 Fh 41 4 114 [l
W # R 86. 1%6~100%, 1 F & I Fir 45 1 ] i %
(84.2%~98. 3% )o % JEH| H EEFe HURE & HIAR
TGN, SRR ) A 7 R
2.3.2 B X A=FRIET )

PL2. 3. T InAn e S A R X 42, 56 gk T
Sy BILAIRTRE BB | PP A 3 A I B L,
2, 5, 10, 20 min( A [ 32BN )45 20 5100 17, 27,
37,4757 ) IR FARLEL 23 P A it W A TR, &%
RILE 2,

B2 AREFARRINAE R E R B iRE S 59 E =
Fig. 2 Recoveries of the target components extracted by different

methods for different time

FH & 2 A] T, FE SR B RS /N T 5 min B, i Jié
P& U A5 [0 Ar 23 50 P 4t BCRIT 3] o S B v o [
AF, 349 o 46 CES [B) 50 R I, 8 RO & 44, S BON- R
Z2H LV A i A AN, N- X2 B SRV A il BH 0 [Tk
AR W e PR O AR EAE B, H 6 B 41 43 [l
RAEHEHUR ) A /NTF 5 min AP 48 (#KF 90. 0% )
HAN AR PRt 3 30 3 43 R FH e e 2 By =X
FREC5 min,
2.3.3 AhANEE

b B E R B A C s PSA L MgSO, %5,
oy C g BRASC I M I BRI AR P 2 B R 8 25 46 PSA
RERCAF MR LB BOR PR AR TR | B 2 S R 1 1k
U SR B 2R 5 MgSO, 2% HBRAKS . o AR
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BN R TR T, AR B IRUS AT 5 B 1 A3
AR B L . L2, 30 1 AR o
X4, AT C g JPSAFIMESO, B e M 1:1:6
IF 3 A 4 Ak ) JEL = 43 91 2 0, 200, 400, 600, 800,
1200, 1600, 2 000 mg i} 6 BRI 434 [EIRCR |, 45
RAanE 3R

P L 3] e Aol FH R B ) B, BB i 1k 2

F 2, R 4T3, VU A B A S5 sl
8 ISR AR 5 A BRIt WA B 5] P S g 2
i, FEIZH 43 TSRO 2 AR 22 | 33X 2 T I B 7
DL —E B b R P PR, (HE B
2, PSAS R AR MBIEH AU A
S, P ECE A X SRR A RF I A A B B, R
TR A I B 55D R 200 mg.

1—0; 2—200 mg; 3—400 mg; 4—600 mg; 5—800 mg; 6—1 200 mg; 7—1 600 mg; 8—2 000 mg
B3 FEEMFZET 6 FASHIEE

Fig. 3 Recoveries of the 6 components with different total amounts of adsorbents

2.4 ER¥M

FE AN (ME) J2& 48 43 A1 2 7 vh A5 0 25 43 1 g
N7 2 R 5 S5 F1 5 0] 17 84 56k sl 00 1), P SR FH BH PR AR
RN R IR bR e th &R 0 HeE( MEAH ) 2k
AL . A MEA{B £ 0. 80~1. 20 N, 13 W 3 J3 %) 15
DUZE 43 30 T R 00 Dok 559 sl 0 s g I, 66 s
Al 2%, BRI BCHNR &
WA MEEKTF 1. 20 5/ F 0. 80, 156 BH J Ji X 147 )
Y A3 BRI T SR sl R0 RN, RN AN RE 20
o B R FHEPERE S R TR SR IR R 91

S AR DT AR AR B i N
HH B TR 5 P MRV TR R B, 4 RS T AR S5 A
EIFHIVE R EM L . 25 BoR, 6 M4 73 1) ME
{E¥AE 0. 91~0. 98 P, 156 HH L o 8% W 4 55, A 7 vk

PRUEF ARSI EI 5

A AR RIS EbR e £
2.5 kRS W HRAE TR

i BRANER TAE 20 5 TR A AR i R 51, LU
A5 ARE I 2H J 1) Jo B VAR E DA A AR R, P iy ) 0 T AR
R AARIEATERAE RN . S5 R R, 6 FhAFINAL 4 1)
JF R R JEAE 0. 5~20. 0 pg « L' PN TS i R A2 £ 1
KFR, HAWEHESHOL R 2,

PL3, 10A5 5 M H(S/N) X6 R 6 o 0 K A
HHFR(3S/N) il 2 T BR( 10S/N), é*%ﬁn%%zﬁﬁm
2.6 FRBEZEEMEUEKIE

Fie R0 75 1k 6 B MR AR AR UF TR L iR AT 34
R AT IR IS, RV B KOSP4 70
6 YK, T IS 8 I 7 A ARG B AR 25 ( RSD ),
ZERIA 3,

®2 &MSHEHRMNETR

Tab. 2 Linearity parameters, detection limits and lower limits of determination

&Y LePEmlE Ty HARREL Bt w/(ug + kg ) MsE TR w/(pg s kg ")
Py y=6. 711X 10°x+1. 417X 10" 0.998 7 3.3 10
N- 52 B L P 7 iy B y=7.920X10'x+1. 865X 10" 0.999 1 1.7 5.0
N, N- X HUE PG A y=4. 933X 10%x+1. 348 10" 0. 999 4 3.3 10
JRRBETR y=1.372X10°x+3. 457X 10" 0.999 3 1.7 5.0
SSIRPI y=1. 323X 10°x+3. 021 X 10" 0.998 6 1.7 5.0
L5108 y=1. 309X 10*x+4. 141X 10" 0.999 2 1.7 5.0
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xR3

1% BRI R ( n=6)

Tab.3 Results of tests for precision and recovery (n=6)

1

JIAREE 5. 0 pg - kg

JbRAE10. 0 pg e kg !

1

SRt 50. 0 pg « kg

i i /%% RSD/% Al / % RSD/% % / % RSD/%
P A it B 88.9 0.86 86. 6 0. 84 92.9 0. 80
N- B TRE P A i 93.7 3.3 91. 1 0. 31 88.5 1.7
N, N- U2 HVRE PG A7 92.3 1.7 94. 0 0.82 93.5 2.5
JREL T 88.7 2.0 92.4 1.2 79.5 0. 65
SF AL 99. 4 2.7 102 1.3 95.8 0. 39
1k 96. 1 3.6 92.7 2.8 93.7 4.4

12 3P, 6 FPTEI A 5 1 IR R 79. 5%~
102% , MIE A RSD /N T 5. 0%, 1 A & 1Y
HAHTER
2.7 H@mAW

iz BGRB8 7 1k e T 2k 2R R I S A 40 4t
A/, 458 B, SHACE D E R (hric A

4 PRMEHAR BT
Fig.4 Chromatogram and EPI mass
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Determination of 6 Illegally Additive Weight-Reducing Drugs in Meal Replacement
Foods by High Performance Liquid Chromatography-Triple Quadrupole
Composite Linear Ion Trap Mass Spectrometry with QuEChERS

ZHOU Jianfeng', CHEN Jian', ZHANG Fangfang', CHEN Xinlan', ZHANG Biyu', HU Pingping*

(1. Wenzhou Technical Testing Research Institute for Quality, Wenzhou 325007, China; 2. Y ongjia Inspection Center for Food & Drug
(Yongjia Adverse Drug Keaction Monitoring Center), Wenzhou 325105, China)

Abstract: After the meal replacement biscuit, meal replacement congee or meal replacement milkshake sample was
ground, an aliquot (1. 00 g) was taken, and 8. 00 ml. of methanol was added. The mixture was shaken for 2 min, extracted by
vortex for 5 min, diluted to 10. 00 mL by methanol, and centrifuged for 5 min. The 6. 00 mL of supernatant was taken, and placed
into a purification tube containing 25 mg of N-propyletyhlenediamine (PSA), 25 mg of octadecylsilane bonded silica gel (Cs),
and 150 mg of magnesium sulfate. The mixture was vortexed for 2 min, and centrifuged for 5 min, The supernatant was passed
through a 0. 22 pm organic filter membrane, and the filtrate was determined by high performance liquid chromatography-triple
quadrupole composite linear ion trap mass spectrometry. In the chromatographic analysis, a ZORBAX Eclipse Plus C;g column
(50 mm<2. 1 mm, 1.8 pm) was used as the stationary phase, and mixed solutions of 0. 1% (volume fraction) formic acid solution
containing 5 mmol « .~ " ammonium acetate and methanol at different volume ratios were used as the mobile phase for gradient
elution. In the mass spectrometry analysis, the positive ion mode of the electrospray ion source was used for ionization, multiple
reaction monitoring-information dependent acquisition-enhanced product ion (MRM-IDA-EPI) mode was used for scanning, and
external standard method was used for quantitative analysis. It was shown that linear relationships between values of the mass
concentration and peak area of 6 illegally additive weight-reducing drugs, including sibutramine, N-desmethyl sibutramine, N, N-
didesmethyl sibutramine, ephedrine, fenflutamine, and phenolphthalein, were kept in the range of 0. 5—20.0 pg+L ', with
lower limits of determination (10S/N) in the range of 5. 0—10 pg + kg~ '. Test for recovery was made according to the standard addition
method, giving recoveries in the range of 79. 5% —102%, and RSDs (n=6) of the determined values were less than 5. 0%. The
proposed method was used for the analysis of actual samples, and sibutramine was detected in 3 meal replacement milkshake samples out
of 40 batches of samples, with detection amounts of 2. 60X 107, 2. 6210, 1. 86X 10" pg kg ™', respectively.

Keywords: meal replacement food; illegally additive weight-reducing drug; high performance liquid chromatography-triple

quadrupole composite linear ion trap mass spectrometry
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