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UPLC-Q-TOF-MS Fingerprint Profiling of Ethanol Extracts of Propolis
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Abstract: This study aimed to explore a robust method for propolis authentication. Ultra high performance liquid
chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS) first grade cation electronic spray
ionization ([M+H]") total ion chromatogram (TIC) and mass spectrometry (MS) were used to acquire and analyze
chromatographic fingerprints and mass spectral fingerprints of hot 75% (V/V) ethanol extracts of 9 propolis samples. Samples
of two brands of propolis from Guangdong province were identified as abnormal or fake propolis by TIC fingerprint profile;
neither rutin nor quercetin was found in all 9 samples. Compared to HPLC chromatographic fingerprint profiling, TIC profile
combined with m/z ratio of molecules in the peak could improve the discrimination power of chromatographic fingerprint
profiling. Through principal component analysis (PCA) of mass spectral fingerprint two abnormal propolis samples were
confirmed. This study implies that the combination of the two strategies may be helpful to develop a more accurate method
for propolis authentication. Mass spectrum contains far more information which is more complicated when compare to
chromatogram, so that deserving to be further explored.

Key words: propolis; ultra high performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC-
Q-TOF-MS); chromatographic fingerprint profiling; mass spectrum fingerprint profiling; principal component analysis (PCA)
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Tablel Information about propolis samples
Lkl s R PRERET SR (1009) PSR
1 L NI INIE 3 375 THE, TR
2 i TP 6.28 i, TR
3 s Wk 40 BE, TR
4 % NI INIE 3 30 THE, TR
5 Goodhealth — MAMHE K Hi=
6  KiwiHarvest  Jifk#R# KA f I
7 Propol G dingiv N A i, FARTAR
8 & JREg AH T, K5RE
9 Tk JRAREEIR AH P, AEEE
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BEEEAERSE E . JC-HH-S261H IR /KIBH ¥
RIS A IR AR A (- FOE AL (XEVO-
G2QTOF UPLC-Q-TOF. HWiZ% 411, Masslynx4.1T.
D) % [ Waters A & ; Synergy4li/kgs  EH
Millipore’A ] ; Pirouette 4.5{L #1820t £
Infometrix 23 &)

1.3 JjiE
131 WRJRRE i %

HETFRELO DMEE 1.0 g RIERAEMIE) N
WA H75% R TH80 mL, 80 ‘C/KIA, VATt [l Ui b3
2h, 35 EZR100 mL"", F10.22 pmfiFLIE T €5
ERRFNRE . R FIRTE, TR ILRING 41T
LTSI 5 DUFE o
132 b
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Table2 Chromatographic information about 7 flavoneid standards
DR s MM FRE  GEHmn  HFEFMAH

BT UV>98% 610.51 927 611.161
l:53 HPLC>98% 318.24 1151 319.047
fiti % HPLC=98% 30203 1453 303,052
B33 HPLC=>98% 270,24 16.87 271060
IIFS HPLC=98% 286.23 1726 287.035
WEZ HPLC>98% 256.25 257 257.081
ARER HPLC>98% 270.24 24.02 271060
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FHUPLC-Q-TOF-MS K& ¢ ik 2.l 42 B4 S IR & 5%
FE bR HE) — R PR B T R 8 TR BRI B B (B4R
JRE BUHE FAX B E i Masslynx 4. 1844 #1255 E Infometrix
o\ A 22 B 2 A Pirouette 4.5304T T FE B4 40 #r
(principal component analysis, PCA) "',

i % F . Waters BEH Cjy (2.1 mm X 100 mm,
L7 pm) ; JEIAH: ARAZKRHATR 73 450.1%F 8., BAHA
CIEFAFH00.1% HE, BEEEWEMNL: Jii#0.3 mL/min;
BEFEE2 uL; AEIR40 °C: M /R E NI

JRk ot BT HIWIZ L E (electron spray
ionization, ESD) ¥ KMl 7s: IEE FIM+H] R,
HEFLHLE10~30 kV; B TIRIR 100 C; Jot & 1 54 i [
miz 100~1 000 (4} # 2 #H200~800 m/z i i &
B 5 fiEfERE4 eV HESLSWESO L/hy s F) <&
600 L/h.
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Fig.1  Total ion current chromatogram (TIC) of propolis samples and

flavonoid standard substances
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Table3 Mass to charge ratios of molecular ions 1 through 9 in
each labeled peak in TIC

mlz

TEATES S

1 2 3 4 5 6 7 8 9
1 255066 257.081 271060 315.087 285.078 271.060 287.055 384.233* 285.078
2 255066 257.081 271060  — 285078 271060 287.055  — 285078
3 255066 257.081 271060 315.087 285.078 271.060 287.055 453344 285.078
4 255066 257.081 271060  — 285078 @ — — 384233 285078
5255066 257.081 271060  — 285078  —  287.055 453344 285078
6
7
8
9

H&S

255066 257081 271060 —  —  —  — 48334 —
255066 257081 271060 479.135% 285078 271060 287.055 453344 285078
255066 257081 271060 315087 285078 271060 287.055 453344 285078
255066 257081 271060 315087 285078 271060 287.055 45334 285,078
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Table4 Mass to charge ratios of molecular ions 1’ through 10’ in
each labeled peak in TIC
mlz
Wi TEGERGE
5oy oy ¢y 7 g 9 10/
1327201 317.227 415255 459281 503.307 547.333 591362 635.383 67941 740.465

652412 696436 362.223
340208 723439

2 — — —_ _ — — — — — —
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Fig.2  Mass spectral profile of 9 propolis samples and 7 flavonoids
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Fig.3  PCA score plot of the total mass spectral data of 9 propolis samples
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