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SHORT COMMUNICATION

LC-ESI-MS/MS and cytotoxic activity of three Pistacia species

F. N. Kirollosa, S. S. Elhawarya, O. M. Salamab and Y. A. Elkhawasb

aFaculty of Pharmacy, department of Pharmacognosy and Medicinal Plants, cairo, egypt; bFaculty of 
Pharmaceutical sciences & Pharmaceutical Industries, department of Pharmacognosy and Medicinal Plants, 
Future university in egypt, cairo, egypt

ABSTRACT
LC-ESI-MS/MS was used for a comprehensive characterisation of 
ethanol extract from the leaves of three Pistacia species. After 
optimisation of the method and the use of the negative ionisation 
mode, a total of 42 different compounds were identified, of which 22 
were tentatively characterised in P. chinensis Bunge, 33 in P. khinjuk 
stocks and 25 in P. lentiscus L. leaves. Flavonoids, phenolic acids, and 
their derivatives were the most abundant identified compounds. 
LC-ESI-MS/MS revealed identification of 15, 18 and 6 not previously 
detected compounds in P. chinensis Bunge, P. khinjuk Stocks and P. 
lentiscus L., respectively. The three extracts were also tested for their 
cytotoxic activities against human PC3 prostate cancer, A549 lung 
cancer, MCF7 breast cancer and HepG2 liver cancer. Generally, all the 
extracts have a moderate cytotoxic activity against lung, breast and 
prostate cancer, with different IC50. However, only P. lentiscus L. showed 
moderate activity against liver cancer.
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1. Introduction

The genus Pistacia belongs to the Anacardiaceae family which is widely distributed. It consists 
of 12 taxa, trees or shrubs with resinous bark, dispersed throughout the Mediterranean area 
and the eastern Asia, Southern U.S.A. and Mexico. Since Ancient Greeks and Pharaohs and 
Medicinal plants have been used in traditional and folk medicine due to their therapeutic 
values, this made researchers keen in analysing and investigating plant’s biological activity 
and phytochemical constituents and led to the discovery of new natural drugs against a 
wide range of diseases. Different parts of the plants belonging to these species have been 
used in folk medicine for various purposes as an aphrodisiac, tonic, for the management of 
dental, urinary, liver, gastrointestinal and respiratory disorders. The main classes of com-
pounds found in Pistacia species are flavonoids and phenolic compounds. They are respon-
sible for the flavour and colour of many plants but their main interest depends on their 
biological properties such as antioxidant activity, anticancer, neurodegenerative and cardi-
ovascular diseases. That is a reason why this study was conducted, to assess the cytotoxic 
activity of the Pistacia species under investigation and to compare their chemical.

2. Results and discussion

2.1. LC-ESI-MS/MS results (compound identification)

LC-ESI-MS/MS is a unique tool for rapid, confirmed and accurate identification of chemical 
constituent in plant material, where 42 compounds were detected in the three extracts, of 
which 22 were tentatively characterised in P. chinensis Bunge, 33 in P. khinjuk stocks and 25 
in P. lentiscus L. The identified compounds listed in Table S1 and illustrated in Figures (S1–S3). 
were classified into five groups: flavonoids, hydroxybenzoic acid derivatives, hydroxycin-
namic acid derivatives, hydroxy cyclohexane carboxylic acid derivatives and other polar 
compounds. Among the identified fourteen compounds (5, 6, 10–13, 15, 20, 21–23, 28, 40 
and 41) in P. chinensis Bunge and eighteen compounds (2, 3, 9, 11–15, 19, 21, 23, 27, 29, 
34, 39–42) in P. khinjuk Stocks and six compounds in (2, 4, 7, 27–29) in P. lentiscus L. not 
previously detected in these Pistacia species. It could be concluded from Table S1 that only 
10 compounds (1, 10–14, 16, 21, 32 and 39) were identified in all analysed extracts. The 
main free flavonoidal aglycone in P. khinjuk Stocks was found to be myricetin, and by com-
paring the identified compounds of the three Pistacia species together, it was found that 
compounds (5, 28 and 30) were identified only in P. chinensis Bunge, while compounds (2, 
7, 8, 18, 27, 29, 34 and 35) were found in P. khinjuk Stocks only. However, compounds (36–38) 
were only in P. lentiscus L.

2.2. Cytotoxic activity evaluation

The in vitro cytotoxicity of the extracts under investigation was determined by sulfor-
hodamine B (SRB) assay. The three extracts were tested against human PC3 prostate cancer, 
A549 lung cancer, MCF7 breast cancer and HepG2 liver cancer. Generally, all the extracts 
showed a moderate dose dependant cytotoxic activity against lung, breast and prostate 
cancer, with different IC50. However, only P. lentiscus L. showed moderate activity against 
liver cancer. Comparing with a highly potent cytotoxic agent, Doxorubicin, all three extracts 
have a significantly lower activity. The cytotoxic activity of crude alcoholic extracts can be 
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attributed to their phytochemical constitution, flavonoids and phenolic acids which are 
known to have cell lines anticancer and apoptosis inducing activity (Vichai and Kirtikara 
2006) (Tables S2–S7).

3. Conclusion

Our results agreed with the previous literature concerning the cytotoxic activity of these 
extracts (Ren et al. 2003; Abdelwahed et al. 2007; Balan et al. 2007; Dimas et al. 2009; Dimas 
et al. 2012; Doi et al. 2009; Mezni et al. 2016; Magkouta et al. 2009; Hafsé et al. 2013; Yemmen 
et al. 2015) and (Li et al. 2011) which may be attributed to the detected flavonoids and 
polyphenols (Mirian et al. 2015; Sakagami et al. 2009; Sak 2014; Kanadaswami et al. 2005; 
Loa et al. 2009) and other biological activities (Ali et al. 2016; Arianna et al. 2017; Fresco  
et al. 2006).
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