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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 super-
vision of illegal additives, providing timely and effective technical support for food safety regulation.

Key words: portable mass spectrometry; food; new weight-loss drugs
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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 HAHRAF
ene] ester( LLVD AT BEFRT HBERR(E42) . =

Z N

gy

1.3 X&KH
1.3.1 FRERRRIEH

FRUERE & RS PRI bR S 10 mgCRERIZE 0. 1 mg) , 43 38 T 10 mL 2885604, FHH RS
SRR R 205, BCH BB R B 1. 0 me/mL Y BABRAE B

IROPREE W . 2 9SS BRI G 0. | mLE 10 mLARMY, HHEEMBRERZ18, BH
BT E A 10. 0 we/mL B IR SRl FH

TRAPRE TR (RS0 43 RS SR IBUR A AR W S0, 100, 200, 400, 600, 800 L
210 mLARM Y, HHERERZIE, SE8W i ER)E450.0, 100.0, 200.0, 400.0. 600.0.,
800. 0 ng/mL,

A PR E TAE W (LC-MS/MS) + 43 77 kg 25 W Bk & bR ife i W 10, 20, 50, 100, 200, 500,
1000 pL 2= 10 mL A S, HHEE-K 1, BB EREREZEZE, SEWREREN1.0.
2.0, 5.0, 10.0, 20.0, 50.0, 100.0 ng/mL,

1.3.2 HmursbiE

YORE, T BESR . Bk FREBURES: 1. 00 ¢ BT 50 mL .08 d, M40 mL HIEE, WHESZECT min,
FEFEIREC1S min, ¥WEIREZEIR, L4000 r/min 8505 min, B EEWE T 50 mL S, R R
BRI, RA), BOE R FIHROSFLIEIE, RRE . 25004 5 S bR h ik BEVE
YRR, RRE

WU FREUEESS 1. 00 g B F 50 mL &0, JIAN 10 mL7K, 80 ‘C/K¥E 15 min, BUBERHIEZEIE,
BN 30 mL B, WRHESRER 1 min, AEF4EEC15 min, BHEEE, LL4 000 r/min &0 5 min, B ISR
B S0omLAEMY, HPRHEZZIE, R, BUEE RIEROIMFLIEE, fRE ., o s
AR VO, RS SRR, REIE
1.3.3 {U=|\&EH
1.3.3.1 EHEKX g o &4 s st EE s BIZWE: 4500 Vi B : 505
FIHEE . 50~500 m/z; @ BAEA: WNAE; Uik AMRIE; FEERE: 101k, &G
PR BT R ERE S B W& 2,

2 EERITES 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 A E - & BB A SERRERSAGINNG, FEA R BH PR AR, SR A €3 - HR R 1
BEATAE RETIE
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o 560 faiEt: . ACQUITY UPLC® HSS T, C,,(2. 1 mmx100 mm, 1.8 wm); WshtH: A H0.1%
IR, BACHE: W: 0.3 mL/min; ARlL: 35°C; UERERE: 2 plo BUEDRIIFET: 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

F s 2 SR BLISE 52 1E B IR (ESTY) 78 22 K2 W (MRM) B T ARSI o IS 55 H T (1S)
5500 V; BFIRIREE: 500 °'C; BALSIEST: 344 738 Pa; HHBNVSJE ST 379 212 Pa, SALS WL
BT hiAERE SRR 3,

3 BN 2EL

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
VA it W S U R 3.7 328.2 159.0", 173.0, 123.0 100, 100, 100  38.0, 25.0, 75.0
FE VDRI E PR T R B R 4.1 414.2 252.17, 184.1 100, 100 29.0, 38.0

*quantitative ion
1.3.4 W =

AT o PSR S bR TR LR FE S IR BOR 30 pL EAEE PCS L L ARG, i
NS BTN E

A - ER B REASL 23 APBH RS PR AR R SR BUROE M FLIERR G , BT UERE /N
HE I E
1.4 EHEAIE

{EHER T REAL . PmsClientPro 208 R AERAE . WAH 0% — BRI REAY . Sciex OS # 40 Mt . 8
43038 % F Office Excel HE4 7403
2 HREITR
2.1 (FEXRERIESHMIL
2.1.1 BEFRFEFRUL

Bt i 200 ng/mL IR A PRI R, BUE & B T nESTAE RN, HEa S, AR TR T
FFEFAeobr, MNBHBERES 0V, HEREISK, SMERILE 1. BE a5, thybnr
BEIRPY B R ) BEES -l m/z 413.9, R ESF A m/z 251. 9, 183.9; VU B — SRR AR
Y BB A m/z 327.9, BB T Amlz172.9, 186.8. 158.9,

A B

1.9
8- 312 172.9
1.5 17p.8
p-! 251.9
S 6 2 179
Z -
‘é %%%8 4139 £1.04 186.8
£ 4 1859 £ ig'%%%ag
= 2501.9 = 158.9 ; :
0.5 g9l |2099 ~F
5 185.9 | vas g 3279
293.6 414.0 3#9
0 L T 11 T 0 AR . uBus f l T
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Fig. 1  Fragment ions of cyclopropanecarboxylic acid, 1, 1’-[(2-pyridinylmethylene)di-4, 1-phenylene ]

ester(A) and chlorosipentramine (B)
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BC i 200 ng/mL IR S ARAER R, HUE B E T nESTEE AW EH P, HES MG TR 1. R
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2.2 ERMNER

SRRV AL S R B AR BT R R AR T, S S0 NS R B SR e I B,
A IO e B R AT I 25 SR O PR A o 3B SR P AR Il i B B bl TRV 5 A R b AR
B0 TR AR FLARLEE AT VRANY o ML > 100% B EEFOMsm/E ;< 100% LBl e o 1365
BN —11<20% I} M 35 FE RN 3 20% < LT N —11<50% sf Ay b 5 BERL FORON 5 13K TR — 11> 50% st
IR IE RN o AT S EUE FoAE SR A SRR 2 B SL 43 RN 10 me/kg BOPIRD B ARY, ¥ “1.3.27
T 1 R AL BRI D TR AR (A) o [R] B0 8 A [R] 3R (10 mg/kg) B EH bR 2 IR IR L, i srug i AR
(B), R ABELIPHNETRN . 4550w, BB v A ih i S BB R AL D T g 2R
VA HR R A ) R R S A0 3010 4 16. 9% . 16. 1%, SRIRFEFHR 23510 17. 3%, 16. 7%, ¥ RA555H)HE
JOON o PR, ASBIRE SR F A SRR I 2R 6 7 T o
2.3 &M, KHREEE TR

53 WV BCAS ) BETR A bR TR 30 WL 2 PCSIRFIE T, DOV BESE A A, A7 5E 10
o HIBREEHENS, BUE eI, LLEBRY 00 TR B AR (o), 25 Wa 5 B A2 Ak
Fi(y) BEATERAE I V404 . 2 % H FRIIAE 50~2 500 ng/mL J0 Bl P 26 B4, P AR B SR B R EL AR
P [V 52k y=1 071. 5x+5 662. 1, °=0.994 6; HLIDuTBERRP I BERR 410 y=607. 2248 753. 1, =
0.998 6., HURA bR T H H REE SR RE, BIKIL30 nL 2 PCSIAFIE . N B RS I3 A
Wy, AR ZR, PR R BN KT 1x10°, & & FRRY KT IR R (3~5 f5 L
1), i B /NFACE BRI &5 L PR Gl G S BB A0 B A0 , ISR < 5X10°), R F 5 1 I 5t
FEBE KT 1107 B 56 7 B 9 B S PR o i e 2 2 AR ORGSR 344 10 ng/mL, 2 2 TR
50 ng/mL, FHEREE ENEHR 40,5 mgke, EE FRM2.5 mg/ke,
2.4 fnEREIZE LG

B TR 34 28 Y B, IR GB/T 27404-2026" (SLIe = s 5 sl & Bk as iy ki
SEDESR, LA, 25101507 & TR 3N MARACE T, e icrl . R BESR . Bk, Rik4
Fh2s AR R AT IIRR ISR 5286 . 4 0T UL, 280 B AR 34 el 28 80. 2%~111%, HHX xR
HEMZZ(RSD) 4 10%~18%, IR S 4T Ek >, v HF &M ARE RN H 5 P .

F4  BACEYAEA FEZE T P bR DA ZE SE TR 25 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/%
VAl ] R 2.5 81.3 13 80.9 13 84. 1 12 111 18
a7} 5.0 85.6 16 81.6 14 86.7 12 93.4 12
25.0 80.2 17 88.3 12 88.2 16 87.2 14
Ll Vb AT g IR R R A 2.5 81.3 12 87. 4 13 87.4 14 86. 8 13
5.0 82.6 10 88.3 14 85.5 17 84.9 14
25.0 86.3 16 89. 1 11 87.3 12 85.7 14

2.5 FamillE KUk

FEER “1.3.27 JPiRAbBRRESL, SRR RCTG R E 2 BERHPERE AL, VA B B SR R R AR
Yy FIEL v o] g IR DY B IR AR 1 B 4 0 65. 7. 35.6 mg/kg; % LC-MS/MS 1 5 2% 545 51 A
59. 1. 42.3 mg/kgo PAAPJT 0 25 A 0 AE O 2253 5914 10. 6% 17. 2%, F/NT20%, FHPIFN 7%
SRR —FY ) RS aT UL, (TS SR ARTE LA S R, FHRICR . E 8 TR . REUE &G
S IR S AT LC-MS/MS, (HAERR: | (EHENE SA% A AN v T T B e [HE,
BT G HEMCE R, —RIABERINY S SXRE, E3%Sm s R se i e sk, ol
SRTHIRE RO B & B
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Table 5 Comparison of results determined by portable mass spectrometry and LC-MS/MS

Sample Compound Method LOQ/_I (r*) Recovery/% RSD/% Instrl.lmer}tal Conten_tl/
(mg-kg™) detection time/s (mg-kg™)
R VA AR R LC-MS/MS 0.05 0.999 2 9. 8 0. 80 420 59. 1
TR [EEL Wi arN 2.5 0.994 6 89.3 15 10 65.7
o L Vb T e BN B R LC-MS/MS 0.05 0.999 7 95.4 1.3 420 42.3
A5 5T s 2.5 0.998 6 85.3 18 10 35.6
N
3 &

ARWEFE R AESE TS RORSCBL 7ok L B R B R AR S B iR B P R AR N2 (PG At )
CHARSIRFE R 5 H Vb T BE PR P SRR R ) DR E P AN o 1% 1 Je DR BT A N ) Y 2
R, MBI E R TR EART B ShRET T IE (LC-MS/MS) R, 1275 A i 4
TEAE, T HARE S Y BRI B A e 22N T 20%, SR SRR I, BE 17 AR i SR
S RO SERIERE, TeFT AR il 2L B S0 2 € DO, wl B E DL PR
BT T BERE o RS N I ARHE SR S 7Tk, TR AT B DR i A - S S R TR ) v
RO AR, AROR ARSI Y, SR T ARIE AT 3T IR S M S, HLA A Y A
WA . ARWETOR SR AT RTAL BB 2 S5 . DhRetb s ¥ IRIF & (Wi b s BB - L i — 1k fb ) S
AEME AL BE R e 25 D7 T
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