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Simultaneous Quantification of 7 Components in Different Parts of Punica granatum Fruits Using
Ultra-High Performance Liquid Chromatography-Triple Quadrupole Mass Spectrometry (UPLC-QQQMS)

WANG Changxi, YUE Lili, XU Haiyan, Uneer, HUANG Yan, ZHANG Haipeng, GAO Jie, MA Chaomei™
(School of Life Sciences, Inner Mongolia University, Hohhot 010021, China)

Abstract: An ultra-high performance liquid chromatography-triple quadrupole mass spectrometry (UPLC-QQQMS) method
was developed and validated to simultaneously determine seven constituents including chebumeinin A, chebumeinin B,
chebulic acid, pentagalloyl glucose, corilagin, chebulagic acid and gallic acid in dried whole pomegranate (containing
peels and seeds, a traditional Mongolian medicinal material), dried pomegranate peels (a traditional Chinese medicinal
material), and fresh pomegranate peels and seeds (Punica granatum L.). 4f-(L-acetylcysteinyl)-epicatechin was used
as an internal standard for the quantification. The internal standard was added to methanol before being used to extract
samples. The separation was performed on an Agilent ZORBAX Eclipse XDB-C,5 column (2.1 mm * 50 mm, 1.8 pm) with
methanol-0.1% formic acid as the mobile phase at a flow rate of 0.4 mL/min. As a result, the linear ranges of chebumeinin
A, chebumeinin B, chebulic acid, pentagalloyl glucose, corilagin, chebulagic acid and gallic acid were 0.003 4-13.875 0,
0.013 5-13.875 0, 0.003 4-13.875 0, 0.216 8-55.500 0, 0.867 2-55.500 0, 0.216 8-55.500 0, and 0.003 4-13.875 0 pg/mL,
respectively, with correlation coefficients higher than 0.99. The average recovery rate of the developed method ranged
from 99.44% to 105.54% and the intra-day and inter-day relative standard deviations (RSDs) were 0.11%-0.95% and
0.14%-1.21%, respectively. This method is sensitive, simple, fast, and accurate, and can be used for the quality control of
pomegranate for medicinal use and related food products or pharmaceuticals.
Key words: Punica granatum; whole pomegranate; pomegranate peel; ultra-high-performance liquid chromatography triple
quadrupole mass spectrometry (UPLC-QQQMS); simultaneous determination
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Fig.1 UPLC-QQQMS profile of a mixture of standard compounds in
MRM mode
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Table3 Linear relationships of reference substances
i B Jppan WERE LbEER) TR By
M BiETE ®)  (gnl) (gl (gnl)
WFERA  p=0480463x—0.017300 0999  0.0034~138750 00034 00009
WFHERB  p=0877461x—0.102339 099  0.0136~13.8750  0.0034  0.0009
TTRR y=0432350x4+0.003375 0999  0.0034~138750  0.0034  0.0009

TR ETEAEE 9=0210214—0088891 0999  02168~555000 0.0542 00135

HHEEE p=0143064x—0248291 0998  0.8672~55.5000 0.0542 00135
R y=00464950—0050984 0998  02168~555000 0.0542 00135
BETR y=078752+0.130020 0998  0.0034~13.8750  0.0034  0.0009
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Table4  Contents of 7 components in different parts of pomegranate
ug/mg
BR wyoo Wy WE O hRET Bz R UR .
M OWEA WEB BB REME %k WM rm 7

SAME 01255 01778 03298 27983 14703 05765 11674 6.6456
BRI 00052 00157 00013 00546 02053 01296 00338 04457
REAEE 00049 00167 02568 16458 20735 04247 07810 52035
BRI 00051 00169 00741 15329 13529 04363 00507 35689
B 00045 00143 00010 00520 02095  0.1256 0 04069
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