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Abstract: A portable mass spectrometry method was established for the analysis of cyclopropanecar-
boxylic acid, 1, 1’-[ (2-pyridinylmethylene)di—4, 1-phenylene] ester and chlorosipentramine in
four matrices: beverages, pressed candies, preserved fruits, and jellies. Samples were extracted
with methanol via ultrasonication, and an appropriate amount of the extract was placed into a dedicat-
ed reagent kit for instrumental detection. The two compounds showed good linearity within the concen-
tration range of 50-2 500 ng/mL, with correlation coefficients (%) all above 0. 99, the limits of de-
tection (LODs) was 0. 5 mg/kg and the limits of quantification (LOQs) was 2. 5 mg/kg for both. The
average spiked recoveries of the two compounds at three levels (1x, 2X, and 10x LOQ) ranged from
80.2% to 111%, with relative standard deviations (RSDs) between 10% and 18%. The method was
applied to actual samples, and two batches of positive samples were detected. The results from the
positive samples were verified and compared with those obtained by liquid chromatography—tandem
mass spectrometry (LC-MS/MS). The relative deviation was 10. 6% and 17. 2% respectively for chlo-
rosipentramine and cyclopropanecarboxylic acid, 1, 1’-[ (2-pyridinylmethylene)di-4, 1-phenyl-
ene ] ester. With relative deviations below 20%, the results from the two methods were considered es-

sentially consistent. Although portable mass spectrometry is inferior to conventional LC-MS/MS in
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terms of sensitivity, precision, and linear correlation, it offers the advantages of simple operation
and suitability for on—site rapid screening. It is applicable for preliminary screening and on-site su-
pervision of illegal additives, providing timely and effective technical support for food safety regula-
tion.

Key words: portable mass spectrometry; food; new weight-loss drugs
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F1 bRfEsREEEAER

Table 1 Chemical information of the reference standards

Molecul Molecul Purit
Compound CAS No. cectEr Structural formula WA Manufacturer -
formula mass 1%
Chlorosipentramine 3058304-40-5 C,H,,CL,N \ 328.32  RHFI/RIERL 99.1
(P4 At B — SR S R 1) N— BATIRA ]
Cl

Cl
Cyclopropanecarboxylic acid, 1, 1'-  3040279-06-6 C,H,,NO, o o 413.16  REPT/REERL 98.7
[ (2-pyridinylmethylene )di—4, 1-phenyl- O O A R
ene] ester( LLVD AT BEFR HBERE(R42) . =

Z N

gy

1.3 X&KH
1.3.1 FRERRRIEH

PRUERE & RS PRI bR S 10 mgCRERIZE 0. 1 mg) , 43 #E T 10 mL 2885004, FHH I
SRR 208, BCH BRI B 1. 0 me/mL Y BRFRAE B

IRSFRER W 9 S BRI 0. | mLE10 mLEEH Y, HPREHRREEZE, BH
TR EE R 10. 0 we/mL B9VE A bR I

TR A PRI AR (EHETESO) o 43 RS W BOR & ARl I 50, 100, 200, 400, 600, 800
pLE 10 mLAFEEY, HHEGEZZ2E, &Y R EWE R 50.0, 100.0, 200.0. 400.0,
600. 0. 800. 0 ng/mL,

A PR E TAE R (LC-MS/MS) + 43 ) K 25 Wz B & b e W 10, 20, 50, 100, 200, 500,
1000 pLE 10 mLEEM P, HHEE-K 1, AR BEEHREZEZE, SEWRERE M 1.0,
2.0, 5.0, 10.0, 20.0, 50.0, 100.0 ng/mL,

1.3.2 HmursbiE

YR, T BESR . Bk FREBURES: 1. 00 ¢ BT 50 mL .08 d, M40 mL HIEE, WHESZECT min,
FEFEIRE 15 min, BHRZIE, L4000 r/min #5005 min, B EFRE T 50 mL 25 2605 H B R R
ZI5E, RA), BUE R WO ALIEIE, RENE . A eI B e bR it 2k BV, R
WAGRE, TRE

R FREUEESS 1,00 ¢ B F 50 mL &0 H, I 10 mL7K, 80 ‘C/KIA 15 min, BURAHIREI,
BN 30 mL B, WRESRER 1 min, AEF$EEC15 min, BHEEE, LL4 000 r/min &0 5 min, B ISR
BT S0 mLA M HEEMBEZZE, 1R, BOEE LiEHOE FLIEEE, FRUE .. Seiy s &
e bR 2k BEVO I, W RS YRS, REIUE o
1.3.3 {U=|\&EH
1.3.3.1 ANREFEXFES A Pk A, s B 4500 Vi BEFERLA
505 FHEEME . 50~500 m/z; BRI WRNA{E; EEITE: AMRE; PIEERE: 101k, &ih
Y i REERE SR E R LR 2.

#2  AREOE TS

Table 2 Portable mass spectrometry analytical parameters

Compound Parent ion(m/z) Product ion(m/z) Collision energy/V Ratio of product ion responses
PO A I = S A S 327.9 172.9", 186.8, 158.9 3.5, 3.5, 3.5 1, 0.53, 0.21
VD] E SR A 413.9 251.97, 183.9 3.5, 3.5 1, 0.64

*: quantitative ion
1.3.3.2  RAHE -8 B FUE A SEPRRE AN, A BH PR S, AT SR I VRORE £ 3% — o G B
TEREATA R EIIE
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a3 540 . A%k ACQUITY UPLC® HSS T, €, (2. 1 mmx100 mm, 1.8 um); Fish#H: A40.1%
HER/KIER, BN WE: 0.3 mL/min; HiE: 35°C; #EREE. 2 wL. BRERBIAR)F: 0~1.0 min,
95% A; 1.0~3.0 min, 95%~10% A; 3.0~5.0 min, 10% A; 5.0~5.1 min, 10%~95% A; 5.1~7.0 min,
95% A,

FREZHL: SR HBE SR IR IR (ESI) 78 2 RS WE I ( MRV T #EF 7RSI . BESE S HEE (1S) : S
500 V; BRI 500 'C; BALSIE S 344738 Pa; HHBVSUE S 379212 Pa, &AL BT
iEAERE S5 E L 3.

#3 B GE S

Table 3~ MS parameters of the two compounds

Compound Retention time/min Parent ion(m/z) Product ion(m/z) Declustering potential/V  Collision energy/V
LA I SR 1 3.7 328.2 159.0", 173.0, 123.0 100, 100, 100  38.0, 25.0, 75.0
YD T EFR T A AR 4.1 414.2 252.1°, 184.1 100, 100 29.0, 38.0

*: quantitative ion
1.3.4 @l &

ST 43 )RR S bR AR oA S SR O 30 wl EAER PCSH AR L MM &,
Mg, BEATIE .

WO TG~ R BTREAS : 23 )RR B bR AR R e SR OO A LIBNR /S, & T BN
HEATIE
1.4 HiELE

EHEATTIEAL . PmsClientPro Bodli REEFAF . WA GG - HHRBUEAL . Sciex OSH /- Hrxtt .
A3 K0 % ] Office Excel $EF7A0FE

2 SRS

2.1 EHXRENRESHAK
2.1.1 BEFRFEFMRML FCH 200 ng/mLIB SIRERR, BUE & & T nESTERNTE, HEEX
W, AT T R TE T b, I ERREEE4 0V, EEREISIK, B4R
Bl 1, B 1 a5, Fe Ve RERR Y H R R BEE T A miz 413.9, BRI T A m/z251.9, 183.9; 1
A B SR R R R BB TR miz 327.9, WETEBSFhmlz172.9., 186.8, 158.9,
2.1.2 FEFHIEBE (cid_amp) KL FEH 200 ng/mLIBAFRIEIRWE, BUE 8% T nESIE 4158
b, HES RS A T . EECRE 10K, WEMS ISR, RERDIEYE: WHEo~7V, FK
0.5V, #Jj161K; fi ] PMSFragCurve SHBIVEIE]; BEBEREERT =10 755 TV 0 B2 g, mHsT
B PO E R RN cid_amp VEAEARAE, BRSSP P EChBERE B . REFE L E=(n—1)%0. 5, F
EFmlz172.9, 186.8., 158.9. 251. 9, 183. 9IAFESH 8 Ykakm [y B ni] b s ey, )b ooR -8 %o 7 1) e
flf i HL R 20 A (8—1)%0. 5=3. 5,
2.2 ERMNERE

FERFRON A AR B AR R AT R P A B T, PRAS TR R R R A I 45 SR v i 1 ) i
PR SR AR I T B bR A S Al S bR v A A 0 T AR L B A T VRN o M IR TR,
1B > 100% I AL T 98 E - s < 100% WIS EEFTHMGIVEH o REFTRON - 11<20% B R 85 BE R0 5 20% < |
FE AR~ 11<50% B Ay v S5 0 B LSOOV, 5 156 38R — 11> 509 B Ay i JE JRON o AR 70 18 B 1 S
FERGR2FPRES,, 20 TR I 10 me/kg BOPIFP HARY, +% “1.3.27 Jrikniib B )5 e g ma (A) o el
I 5 AR 1A (10 mg/kg) ) B bRpEAEEFIBRHE, RE A (B),, T A/B LR ZE RN . 45
SRR, ERBE SR U A I SR S SR AR R VD o] g PR HE IR R 1 ST SO AL 4 S A
16.9%. 16. 1%, SEILFT 254 17.3%, 16. 7%, ¥IREHGHIFETREY . B, ARBF50 R A bR
HERN R T BT .
2.3 %M. KHREEETR
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Wo BIRERHESS, BUE RS TN AE, DLEPRY BRI B REAPR (), 55710 58 B g AL
b () BEAT 2Pk [l 5 23 B, P8 AT i B SR R S B A AR W i [l VA J5 F2 4 y=1 071. 5245 662. 1, r'=
0.994 6; HLYPRIEIRPT HIBER A0 4 y=607. 2248 753. 1, r°=0.998 6, HUIE S bRkl I H H i 4
FikE, BKIE30 wL 2 PCSTAFIEH, N B EEBER AR A A I . AR P8 A0 A oK e & P BRI AE
WEBRIE > 1x10°, E& FRM AT HERHR(3~55LE), &8 ERRN /NSRRI g bR GiEd
DU AR AU, BRI < 5X10°), B - o7 5 B 1 TR T 1 LO° e o) 7 O 3 M PR . it i
SE 20 H R R R 44 10 ng/mL, &8 TR 50 ng/mL, 55 S 8 WA R 4 0. 5 me/ke, &
i FRRA 2. 5 mg/ke,

A
251.9
8- 2518
25019
2 o
=S
3 R4 4139
£ 4 183.9
5 183.9
251.9
5 188.9
= 3 293.6 . 4110
T T
200 400
mlz
B
172.9
15 17p.8
17p.9
=
Z 107 186.8
183
<
e 2009
= 6.
0554 1589 3008 08
15f29 22b.8 sao
0 A A AL alas . l A 3;'9 T
200 400
mlz

1 LY RIBERR DY SRR (A) 55 PG A it B — SRR S R i i - (B)
Fig. 1 ~ Fragment ions of cyclopropanecarboxylic acid, 1, 1’-[(2-pyridinylmethylene)di-4, 1-phenylene ]

ester(A) and chlorosipentramine(B)
2.4 fnERENZEIG
H TR B4 A28 B, % BE GB/T 274042026 (SLI6 25t B4 00 &SP Gy fft
SEDER, ERE. 251057 & TR 3NMARACE T, 2 nlD i, R BER . Bk, Rik4
Fhas AR BORE A T AR I R SRS . R4 0T UL, Pl 80. 2%~111%, AHXHRifE 22 (RSD)
4 10%~18%, 5 /EIR BAATELR Y, oI T &SRR R IR H 5 DG,
F4  HACEYAEATRZET R IBRENCR L5625 R (n=6)

Table 4  Spiked recovery experimental results of target compounds in different matrices (n=6)

Compound Added/(mg- Beverage Pressed candy Preserved fruit Jelly

kg™) Recovery/% RSD/%  Recovery/% RSD/% Recovery/% RSD/% Recovery/% RSD/%

VA7 Hh B U R I 2.5 81.3 13.4 80.9 12.7 84. 1 12. 1 111 18.3
v 5.0 85.6 15.6 81.6 13.5 86.7 11.5 93. 4 12.4

25.0 0.2 17.2 88.3 11.8 88.2 15.6 87.2 14.3

Fb VDT WE SN AR A 2.5 81.3 12.1 87.4 13.2 87.4 13.6 86. 8 12.7
5.0 82.6 10.3 88.3 14.3 85.5 16. 8 84.9 13.8

25.0 86.3 16.2 89.1 11.3 87.3 11.9 85.7 14.2

2.5 HmillENIiE

FEHR “1.3.27 JrikAbBRRESh, SR RSB R E 2 BERHPERE AL, VA i B SR R R R
Yy R EL vb o] g IR DY B IR AR 1 B 4 0 65. 7. 35.6 mg/kg; % LC-MS/MS 1Y 5 2% 545 51 A
59. 1. 42.3 mglkgo PHFRJ 100 8 45 SR B A X 2255 1A 10. 6%, 17.2%, 33/NF20%, FEBH 5%
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GEOR—ECT ST, TR BRSNS R, FRIRCR | ER TR REUE KR
WS NEFESH LAV T LC-MS/MS, BRI | BRI 5 A AL B R vy B A e [,
BT G HENWSOCR, —RARERNY & 2R E, EIEmE ) R BUE e 22wk, v
Se -k FHE R B

5 ARSI SO (i - HR I O I E 2 R AL

Table 5 Comparison of results determined by portable mass spectrometry and LC-MS/MS

Sample Compound Method LOQ/,] Coeffl.mer.lt of (ie- Recovery/% RSD/% Instrl‘Jmel.ltal Conten:/
(mg-kg™')  termination(r*) detection time/s (mg-kg™)
R VA AR RS LC-MS/MS 0.05 0.999 2 96. 8 0.8 420 59. 1
TR (i E Wi arN 2.5 0.994 6 89.3 15.3 10 65.7
Wk VDT E SR AR A LC-MS/MS 0.05 0.999 7 95.4 1.3 420 42.3
485 TS 2.5 0.998 6 85.3 17.6 10 35.6
N
3 & &

AWEFRL A ESEATOERAR LB POk . B RS B B SR OB R AR S 2 40 (04 A )
ARSI 5 Vb T E PR P H SRR R ) DR E P AN %7 1 e B BT A N ) 2
P, AR T R EAR T B ShnET I (LC-MS/MS) ML, %77 R i 4
THAE, NT HARME S YrE SRR RO AR 22X N T 20%, AR -SER I, RE TiZ07 kRl SR
S A OE SARIERE, TeFe AR Al AL B S0 5 6 € Dot , vl B AEE DL TR
AT T SERE G . BRE I IPRESCIR S T7 ik, %05k LBl B PR I A - SR SR EE Y
MO, ARORGREAGI Y, SR TP ARIE AT 3T i R N S, FL A A Y A
WA . ARRWPTOR TR AT AL BB a5 AL . DhBEtb s 7 IR (AW b~ S - s — 11k ) 2
AEMCE AL B AR e 25 7 T
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