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Simultaneous analysis of 4 GLP-1 peptide additives and 4 small
molecule illegal anti—obesity drugs by HPLC-Q TOF MS

LING Ming, SHU Zhan", JIN Qin, WANG Cheng—Shuai

( Jinhua Institute for Food and Drug Control, Jinhua 321000,China )

Abstract Objective: To establish a high—performance liquid chromatography quadrupole time—of—flight mass
spectrometry (HPLC—Q TOF MS) method for the simultaneous analysis of illegal 4 anti-obesity small molecule
drugs and 4 glucagon-like peptide—1 (GLP-1) peptide additives. Methods: The samples were extracted by

ultrasound using 50% acetonitrile as the extraction solvent. After centrifugation, the supernatant was taken and
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separated using an Agilent EC—¢is chromatographic column (150 mm x 3.0 mm, 2.7 pm). Acetonitrile (0.1% formic
acid) and water (0.1% formic acid) were used as mobile phases, with gradient elution at a flow rate of 0.3 mL * min™'
and column temperature of 40 °C . Adopting positive ion full scanning and target ion secondary fragment scanning
methods, with a fragmentation voltage of 150 V. The scanning range of the primary mass spectrometry was m/z 100—
3 200, and the scanning range of the secondary mass spectrometry was m/z 50-3 200, with a scanning speed of
1 mass spectrum per second. Establish a data spectral library based on the chromatographic retention time, primary
mass spectrometry, and secondary mass spectrometry information of the reference standard, and confirmed the
structure through database comparison. Results: The screening detection limit for peptides was 0.5 pg * mL™', while
small molecular drugs was 0.05 pg * mL™". The recoveries were in the range of 79.4% to 115.8%, with the relative
standard deviations of 0.21% to 9.7%. Using this method, 20 batches of anti—obesity drugs were tested, in which
semaglutide was identified in 4 samples and sibutratmine was identified in 1 batche. Conclusion: Compared with
the complementary method No. 2012005 by the China Food and Drug Administration, the method established in
this study can simultaneously analyze small and large molecules (the relative molecular mass < 5 000), featuring
high efficiency and accuracy.

Keywords: HPL.C-Q TOF MS; illegally added anti—obesity drugs; glucagon—like peptide—1 receptor agonists (GLP-1

RA); peptides; fragmentation pattern
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Tab.1 Library and mass spectrum parameters

N o+ EL 3 P TR He
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( compound ) min ( formular ) eV ( possible structure )
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Fig. 6 The fragment ion spectra of reference substance (A) and sample (B) and their differences (C)
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Tab.2 The results of linear. correlation coefficients and SDL

&=LV AT T LOD/
r
(. compound ) (linear range )/ (pg * mL™") (linear equation ) (pg-mL™)

) R ERR (sibutratmine ) 2.64~132.20 Y=3.089 x 10° X + 4.314 x 10* 0.999 3 0.53
FIFiE K (liraglutide ) 3.64~181.90 Y=3.719 x 10° X + 1.599 x 10° 0.997 9 0.73

£
W IEHRIK ( exenatide ) 2.52~126.10 Y=2.708 x 10° X + 5.973 x 10° 0.998 7 0.50
Exendin-3 2.72~136.00 Y=2.836x 10° X + 3.480 x 10° 0.998 7 0.54
P B ( sibutratmine ) 0.18~8.82 Y=4.390 x 10° X + 4.275 x 10° 0.998 9 0.04
N- PG At 0.17~8.57 Y=3.968 x 10° X + 5.334 x 10° 0.999 4 0.03
( N-monodesmethylsibutratmine )
N, N— 3 F LG A7 gl e 0.17~8.46 Y=2.223 % 10° X + 3.548 x 10* 0.999 9 0.03
(N, N-didesmethylsibutratmine )
P31k ( phenolphthalein ) 0.41~20.44 Y=4.390 x 10° X + 4.275 x 10° 0.999 9 0.08

4.7  SEBRAE LA

Xt 20 4t & AR A I IE D) RE 1Y R A 2R AT 0 A
o 1R SRR i P RS HR P A Ry, 4 4R T
BIRE ffy RS Y R SEA 8 IR 73 SRR, I 2
PR T/ ARE S IS, WA ER T 2

IRZEARE A I, T AR EE A5G 2, AT IX
Lo LR FE e (2, B DR GLP-1 24
Py B Y b, X AR R A I S AT B2 DR R
Ji5g 408 24 50 B B, S ELAT P, 2 LR A Y

Eig

R3I FENERENBEE

Tab.3 The results of recovery and precision

JEHE (capsule )

F 7 (tablet )

ZRT#3 (1yophillization )

fei HVES [ HIYES
( compound ) RSD/% RSD/% RSD/%
(recovery ) /% (recovery ) /% (recovery ) /%

FI A AR (sibutratmine ) 79.4 23 96.8 1.6 97.4 1.9
FlFrE K (liraglutide ) 99.9 49 81.9 32 101.3 9.7
Y IETRNK (exenatide ) 89.1 2.1 94.5 0.54 88.6 15
Exendin-3 91.0 2.1 92.6 0.88 93.4 1.4
VA R B (sibutratmine ) 106.2 0.77 114.0 0.83 87.5 0.92
N— 2 WU Py A iy B 115.8 0.21 101.0 0.91 99.9 0.44
( N-monodesmethylsibutratmine )

N, N= WL LG A it 107.6 0.93 108.8 0.37 100.5 0.37
(N, N-didesmethylsibutratmine )

Bk ( phenolphthalein ) 103.1 0.73 98.0 0.79 106.8 1.6
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