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Abstract: Garcinia Cambogia traditionally usually termed kokum butter is used as a medicinal plant. The
current study sought to determine the alcoholic extract of Garcinia cambogia leaves'and flavonoid content
and total phenolic as well as evaluate the plant's cytotoxic potential. The presence of several sorts of
phenolics, flavonoids, tannins, carbohydrates and glycosides were shown by phytochemical screening of
the ethanolic extract. The ethanolic extract total phenolic content (TPC) in terms of gallic acid equivalent
were (0.48+0.014 mg GAE /g of extract powder), while the total flavonoid content (TFC) in terms of
quercetin equivalent were (0.35+0.016 mg QE/g of extract powder). Since phenols and flavonoids are
potentially active, we assessed the cytotoxic activity of invitro on various human cell lines, including colon
(HCT-116), liver (HEPG-2) and breast (MCF-7) cancer cell lines using doxorubicin as the traditional
anticancer drug as reference. The outcomes this show that the ethanol extract of G. cambogia leaves was
more effect on breast (MCF-7) cell line than liver (HEPG-2) and colon (HCT-116) cell lines becuase
presence of high flavonoids and phenolics content.
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I. INTRODUCTION
The G. cambogia plant (Clusiaceae family) was originally grown in Asia before being introduced to
Africa. This plant contains several organic acids, including benzophenones, xanthones, and hydroxycitric acid,
which are used to help people lose weight. G.cambogia extract is used to cure a variety of ailments in Indian
medicine, including leukemia, hemorrhoids, diarrhea, and dysentery.Seeds have been the subject of preliminary
investigations, which shown their antifungal, anticancer, antihistaminic, antiulcerogenic, antibacterial, antiviral,
and vasodilatory properties[1].

The study of medicinal plants can yield important information for the synthesis of phytotherapeutic agents and
pharmaceuticals derived from plants. Gaining criteria for the quality requirements of herbs requires an
understanding of their chemical compositions, which can be achieved through both analytical and
phytochemical determinations. Therefore, before being commercialized, Product quality requirements need to
be regularly checked, utilizing all available chemical and analyses of plants, for products intended for medicinal
use [2]. Carbohydrates, minerals, proteins, vitamins and metabolites like phenolic acids and flavonoids can all
be used to evaluate the nutraceutical qualities of medicinal plants. Their therapeutic effects also depend heavily
on secondary metabolites like flavonoids and phenols. Fruits can potentially have therapeutic properties; the
main secondary metabolites found in fruits are flavonoids and phenols [3]. Remarkable are the 600 species and
14 genera of Clusiaceae and the approximately 140 genera and 1200 species of the former Guittiferae family of
medicinal plants [4], which was split into multiple families.
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The plant genus Garcinia (=Rheedia) of Clusiaceae family and is found in tropical regions of Brazil, New
Caledonia, Africa, Asia, and Polynesia. The various Garcinia species contain abundant and valuable amounts of
bioactive chemicals that have important medicinal qualities, like painkilling and anti-inflammatory effects [5-
7]. Clusiaceae species have yielded a wide range of chemicals, primarily polyisoprenyl benzophenones,
flavonoids, and xanthones [8,9]. Thus, Garcinia species have proven to be rich suppliers of chemicals with
therapeutical characteristics [11-13]. There are 400 different species of Garcinia species, which are evergreen
polygamous trees and bushes that grow in both the tropical and subtropical hemispheres forests. seventeen of the
thirty-five garcinia speciesare reported to be from India's Western Ghats. whereas G. cambogia has anti-cancer
properties against a number of cancer forms, including colon and adenocarcinoma cervix and colorectal cancer
have been documented.

Despite the assertions and little usage is known about the use of G. cambogia to treat different malignancies
known and proven. Thus, the current study is intended to investigate the bioactive compounds present in G.
cambogia leaves and evaluate the invitro cytotoxic activity on various human cell lines.

Il. MATERIALS AND METHODS

Collection of Plant

The fresh G. cambogia leaves (500 gm ) was collected from the Zagazig-Shargia field at the edges of cultivation
on March 2022, and identified by Professor of Plant Taxonomy, Alaaeldin Sayed Ewase, Ministry of Environment. A
voucher specimen was deposited in CAIRC; the herbarium of the National Research centre, Cairo, Egypt.
Extraction
The leaves air-dried powder (100 g) was defatted with petroleum ether at 60-800, the residue was extracted with
90% ethanol till exhaustion then evaporated under reduced pressure at 70 °C to give an aqueous ethanol extract.
The remaining defatted aqueous ethanol extract (6.55g) was evaporated and kept for investigation as well.

Chemicals Reagent
Analytical-grade necessary compounds were procured from Sigma-Aldrich and Merck (Germany).
. Chemical Studies

1. Phytochemical analysis

G. cambogia leaves ethanolic extracts were exposed to phytochemical screening for the presence of phenolic
acids, flavonoids, glycosides, tannins and carbohydrates compounds according to the procedures outlined by
[14] (Table 1).
2. Quantitative analysis

Quantitative analysis is a useful approach for determining the amount of phytoconstituents contained in plant
extract. It was done at Zagazig University in Egypt's Department of Chemistry, Faculty of Science.

2.1-Total Phenolics Content Estimation.

The total phenolic contents of ethanolic extracts of G. cambogia was determined using Folin-Ciocalteu
reagent. [15]. The absorbance was measured at A = 750 nm. The total phenolic content was expressed as mg
gallic acid/g and calculated as follows:

The total phenolic content = Conc. (gaiigy X V X m/ M,
Where Conc. (gallic) is the concentration of the standard (gallic acid) established from the calibration curve, V
is dilution factor, m is total extract wt (g) and M is the concentration of dry plant extract.

2.2-Total Flavonoids Content Estimation
The total flavonoid contents in the ethanolic extract of G. cambogia was measured using an aluminum

chloride reagent following a previously reported spectrophotometric method [15]. The absorbance of the
reaction mixture was read out at 430 nm. The total flavonoid content (TFC) was expressed as mg quercetin/g
DW extract and calculated as follows:

TFC= Concentration (uercetiny X V/ M

Where Conc. (quercetin) is the standard concentration of (quercetin) constituted from the calibration curve ,V is
the extract volume in mL, and m is total extract wt (g).

1. Biological Studies

Invitro Cytotoxic Activity
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Cancer cell lines from the human colon "HCT-116", liver "HEPG-2", and breast "MCF-7" were obtained from
the tissue culture unit of the National Research Centre in Giza, Egypt.

In 96-well plates, the water-soluble yellow dye MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide] is changed into an insoluble purple formazan by mitochondrial reductase as part of the MTT test
utilising the sub-culturing and culturing techniques established by (Alley et al., 1988) and a laminar air-flow
cabinet [16].

Analytical Statistics

Version 23 of the Statistical Package for the Social Sciences (SPSS) was used to statistically analyze the data.
(Created using IBM SPSS software, which is based in the US.) An average standard error of mean (SEM) was
used to display the data.

111. RESULTS AND DISCUSSION
1-Preliminary Phytochemical Screening:

G. cambogia leaves ethanolic extract Phytochemical screening revealed the presence of several
phytoconstituents such as flavonoids, phenolic acids, tannins, glycosides and carbohydrates compounds.

One of the most numerous and common types of plant metabolites is phenolic chemicals. In addition to
their free radical terminator activity or antioxidant, flavonoids and other plant phenolics have been shown in the
literature to have a number of other biological effects [17].

our previous research reported that, the major compounds in G. cambogia leaves extract; guanosine,
prephenic acid, tetrahydroxy-cholanic acid, limocitrin, 6,7-dihydroxycoumarin-6-glucoside and hydroxy citric
acid were shown (Fig.1) [18].
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Fig. (1): Chemical structures of bioactive compounds in G. cambogia ethanolic extract.

The findings of this study show that the identified phytochemical substances may be the bioactive
ingredients, and these plants are proving to be an increasingly useful reservoir of bioactive chemicals with
significant medical value.

2-Estimation of Total Phenolic and Flavonoids Content

In terms of gallic acid equivalent, the total phenolic acid contents of the ethanol extracts of G. cambogia
leaves were 0.48+0.014 mg GAE /g of extract powder, while the total flavonoids contents in terms of quercetin
equivalent were 0.35+0.016 mg QE/g of extract powder, as shown in (Table 1).
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Table 1: Total Phenolic And Flavonoids Content Of Ethanolic Extract Of G. Cambogia

L G.cambogia leaves
Estimation .
ethanolic extract
Total Phenolics (mg GAE/g) 0.48+0.014
Total Flavanoids (mg QE/g) 0.35+0.016

Each value represents the average of three analyses + standard deviation.

Because of their antioxidant characteristics, large quantities of phenolic acids and flavonoids improve the
plant's ability to defend itself against insects, bacteria, fungi, and viruses [19].

Assessment of biological activity

Invitro cytotoxic activity

The in vitro cytotoxic activity of G.cambogia ethanolic extract on diverse human cell lines, including colon
(HCT-116), liver (HEPG-2), and breast (MCF-7) cancer cell lines, was examined in contrast to conventional
anticancer medication (doxorubicin). According to the findings in (Table 2), the ethanolic extract displayed
moderate antiproliferative activity against breast (MCF-7) and liver (HEPG-2), while lower against colon (HCT-
116).

The ethanolic extract of G. cambogia demonstrated a moderate cytotoxicity effect against breast (MCF-7) and
liver (HEPG2)cancer cell lines (Fig. 2), as evidenced by the low ICsq values (48.23 = 9.31 and 59.3
+10.07pg/mL, respectively) , whilst the cytotoxicity effect on HCT-116 was considered weak activity with 1Csy
values (84.6 = 12.2 pg/mL), in comparison to doxorubicin drug is demonstrated by values (2.7 + 0.06 , 5.03 +
0.7and 4.8 + 0.6) against human cancer cell lines (HEPG-2, MCF-7 and HCT-116), respectively.

Table 2: Invitro cytotoxic activity G. cambogia ethanolic extract towards liver cancer (HEPG-2), human
colon (HCT-116) and Breast (MCF-7) cell lines.

Extract Colon (HCT-116) Liver (HEPG-2) Breast (MCF-7)
1Cso [g/ml] ICso [g/ml] 1Cso [g/ml]
G. cambogia ethanolic | 84.6 + 12.2 59.3 £10.07 48.23+£9.31
extract
Doxorubicin 48 £ 0.6 2.7 £ 0.06 5.03+ 0.7
DMSO NA NA NA
100
S0 Ba g
a0 .
g o 549.3
&0 452
E’f 50 £8.23
— 40
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= 0
10 248 27 5.03
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m Doxorubicin m G. cambogia ethanolic extract mColimnl

Fig. (2). ICsp of ethanolic extract of G. cambogia in comparison to Doxorubicin on the HCT-116, HEPG-2 and
MCEF-7 cancer cells.
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Current anticancer medications are cytotoxic and have significant negative effects on numerous human
organs. Because of the restrictions on the use of synthetic anticancer drugs, As alternatives that are less harmful
to normal cells, have a greater therapeutic index, a different mechanism of action, and shorter treatment cycles,
new medicinal plant extracts need to be assessed and generated. [20].

According to this study, G. cambogia crude extract displayed a cytotoxic effect on various types of cancer
cell lines, stronger than typical cell lines. This medication has been used as an oral contraceptive for men and
has anticancer characteristics, especially against bladder carcinoma and melanoma [21].

The flavonoids and phenolics included in G. cambogia ethanolic extract may be responsible for its anticancer
effects. It is suggested that the high concentration of separated phenolic and flavonoid chemicals in ethanolic
extract is responsible for its activity. These compounds feature various hydroxy groups in their flavonoid
structure, This, when combined with a highly conjugated electron system, enables them to function as free
radical scavengers through hydrogen atom or electron donation activities. Furthermore, they can stop the
production of reactive oxygen species (ROS) such hydroxyl radicals by chelating redox-active transition metal
ions [22]. This could lead to a more accurate cancer diagnosis by reducing things like DNA oxidative damage.
The current anticancer drugs are astonishingly cytotoxic and show severe unfavorable effects on a variety of
human tissues at the clinical level. These limitations on the use of synthetic anticancer compounds would
necessitate the development of new medicinal plant extracts as alternatives that are less toxic to healthy cells,
have a higher therapeutic index, a different mechanism of action, and require fewer treatment cycles. "G.
cambogia extract clearly demonstrated a cytotoxic impact on cancer cell lines of various types, with greater
potency than normal cell lines,” according to the study's conclusions. This medication is used to treat male
infertility and has anticancer characteristics. It works well for bladder cancer and melanoma [23,24]. It's
unknown which biochemical and/or molecular pathways are involved in the production of such
cytotoxic/antiproliferative biological effects. Given the underlying mechanisms in cancer cell death, significant
work is being done to integrate this understanding into rational design and development of innovative options
of treatment to boost the effectiveness of chemotherapeutic drugs [25]. The current study discovered that the
ethanolic extract was cytotoxic to HEPG-2 and MCF-7 cancer cell lines, except for HCT-116, which was
resistant (ICsq value 84.6 + 12.2 pg/mL).

IV-CONCLUSION

The findings of this study indicate that phenolic acids, flavonoids, tannins, glycosides, and carbohydrates are
present in G. cambogia ethanolic extract, which can be an excellent choice for biological and chemical analysis
and can be further subjected for the isolation of the therapeutically active compounds with anticancer potency.
As a result, the anticancer efficacy of ethanolic extract of G. cambogia was evaluated invitro against several
human cell lines, including colon (HCT-116), liver (HEPG-2) and breast (MCF-7) cancer cell lines, in
comparison to Doxorubicin, the traditional anticancer drug. G. cambogia ethanol extract has showed a cytotoxic
impact on HEPG-2 and MCF-7 cancer cell lines, except for HCT-116 due to presence of high flavonoids content
and phenolics content.

V-REFERENCES

[1] Espirito Santo ,Lidiani Figueiredo Santana,Wilson Hino Kato Junior,Felipe de Oliveira de
Araujo,Danielle Bogo,Karine de Céssia Freitasn ,Rita de Céassia Avellaneda Guimaraes,Priscila Aiko
Hiane Priscila Aiko Hiane ScilitPreprints,Arnildo Pott ,\Wander Fernando de Oliveira FiliG ,Marcel
Arakaki Asato ,Patricia de Oliveira Figueiredo and Paulo Roberto Haidamus de Oliveira Bastos
(2020). Medicinal potential of Garcinia species and their compounds. Molecules, 25(19), 4513

[2] Salmerdn-Manzano, E., Garrido-Cardenas, J. A., & Manzano-Agugliaro, F. (2020). Worldwide
research trends on medicinal plants. International journal of environmental research and public health,
17(10), 3376.

[3] Amani M.D. El-Mesallamy , Nabil Abdel-Hamid , Lamis Srour, Sahar A. M. Hussein (2020).
Identification of Polyphenolic Compounds and Hepatoprotective Activity of Artichoke (Cynara Scolymus
L.) Edible Part Extracts in Rats, Egyptian Journal of Chemistry. Vol. 63, No. 6. pp. 2273 - 2285

[4] Shameer, P. S., Rameshkumar, K. B., & Mohanan, N. (2016). Diversity of Garcinia species in the
Western Ghats. Diversity of Garcinia species in the Western Ghats: Phytochemical Perspective.
Jawaharlal Nehru Tropical Botanic Garden and Research Institute Palode, Akshara Offset Press
Thiruvananthapuram, India, 01-18

https://bfszu.journals.ekb.eg/journal Page 160




Bulletin of Faculty of Science ,Zagazig University (BFSZU) 2024

[5] Delle Monache, G., Delle Monache, F., Waterman, P. G., Crichton, E. G., & De Limas, R. A. (1984).
Minor xanthones from Rheedia gardneriana. Phytochemistry, 23(8), 1757-1759.

[6] Almeida, L. S. B. D., Murata, R. M., Yatsuda, R., Dos Santos, M. H., Nagem, T. J., Alencar, S. M. D.,
,H. Koo & Rosalen, P. L. (2008). Antimicrobial activity of Rheedia brasiliensis and 7-epiclusianone
against Streptococcus mutans. Phytomedicine, 15(10), 886-891

[7] Panthong, A., Norkaew, P., Kanjanapothi, D., Taesotikul, T., Anantachoke, N., & Reutrakul, V.
(2007). Anti-inflammatory, analgesic and antipyretic activities of the extract of gamboge from Garcinia
hanburyi Hook f. Journal of ethnopharmacology, 111(2), 335-340.

[8] Gustafson, K. R., Blunt, J. W., Munro, M. H., Fuller, R. W., McKee, T. C., Cardellina Il, John H.
Cardellina 11, James B. McMahon, Gordon M. Cragg & Boyd, M. R. (1992). The guttiferones, HIV-
inhibitory benzophenones from Symphonia globulifera, Garcinia livingstonei, Garcinia ovalifolia and
Clusia rosea. Tetrahedron, 48(46), 10093-10102.

[9] Williams, R. B., Hoch, J., Glass, T. E., Evans, R., Miller, J. S., Wisse, J. H., & Kingston, D. G. (2003).
A novel cytotoxic guttiferone analogue from Garcinia macrophylla from the Suriname rainforest. Planta
medica, 69(09), 864-866

[10] De Almeida Alves, T. M., de Oliveira Alves, R., Romanha, A. J., Zani, C. L., dos Santos, M. H., &
Nagem, T. J. (1999). Biological activities of 7-epiclusianone. Journal of natural products, 62(2), 369-371

[11] Nguyen, D. C., Timmer, T. K., Davison, B. C., & McGrane, I. R. (2019). Possible Garcinia cambogia-
induced mania with psychosis: a case report. Journal of Pharmacy Practice, 32(1), 99-102.

[12] Cui, J., Hu, W,, Cai, Z, Liu, Y., Li, S., Tao, W., & Xiang, H. (2010). New medicinal properties of
mangostins: analgesic activity and pharmacological characterization of active ingredients from the fruit hull
of Garcinia mangostana L. Pharmacology Biochemistry and Behavior, 95(2), 166-172.

[13]Jayakar, V., Lokapur, V., & Shantaram, M. (2021). In-vitro antioxidant and selective cytotoxicity of
Garcinia cambogia and Garcinia indica leaf extracts on human kidney cancer cell line. International
Journal of Research in Pharmaceutical Sciences, 12(3), 1718-1728.

[14] M. A. Nawwar, Sahar A.M Hussein, EI-Mesallamy, A. N. Hashim, M. A. Mousa , M. H. Hetta , M. A.
Hamed, V. Werner, A. Becker, B. Haertel , U. Lindequist .

Phenolics from Caesalpinia ferrea Mart.: antioxidant, cytotoxic and hypolipidemic activity. Die Pharmazie
70: 553-558 (2015).

[15]Amani M.D El-Mesallamy,H.H.Barakat,A.M.A.Souleman,Sahar A.M Hussein, .Polyphenols of
Acacia Raddiana (1991). Phytochemistry. 30,( 11),3767-3768

[16] Alley, M. C., Scudiero, D. A., Monks, A., Hursey, M. L., Czerwinski, M. J., Fine, D. L. Betty J.
Abbott, Joseph G. Mayo, Robert H. Shoemaker & Boyd, M. R. (1988). Feasibility of drug screening
with panels of human tumor cell lines using a microculture tetrazolium assay. Cancer research, 48(3), 589-
601.

[17] Bendini A., Cerretani L., Pizzolante L., Toschi T.G., Guzzo F., Ceoldo S., Marconi A., Andreetta F.
and Levi M. (2006). Phenol content related to antioxidant and antimicrobial activities of Passiflora spp.
extracts. Eur. Food Res. Technol., 223: 102-109.

[18]Amani M.D El-Mesallamy, Ahmed khaled Alahwany 1 , Mochamed |I.M El-Zaidy , Sahar
A.M.Hussein, (2024). Eco-friendly Synthesis Of Zinc Oxide Nanoparticles by Garcinia cambogia and
Evaluation of Their Obesity and Antimicrobial Activities. Egyptian Journal of Chemistry, 67(2), 17-27.

[19] Filippo 1. (2006). Role of phenolics in the resistance mechanisms of plants against fungal pathogens and
insects. Research Signpost, 37/661 (2): 23-67.

[20] Sahar A.M. Hussein , Amani M.D. El-Mesallamy, Mohamed 1.M EIl-Zaidy,Mohamed M.D Younes ,
Abdelmohsen M. Soliman (2023 ). Bioactive Compounds From Leaves and Bolls Extracts Of Gossypium
Barbadense L. And Assessment of Their Antioxidants & Cytotoxic Activities. Egyptian Journal of
Chemistry, 66(13), 1117-1124.

[21] Tripathi, K. D. (2013). Essentials of medical pharmacology. JP Medical Ltd.

[22] Prakash, O. M., Kumar, A., & Kumar, P. (2013). Anticancer potential of plants and natural products.
Am J Pharmacol Sci, 1(6), 104-115.

[23] Amani M.D. El-Mesallamy, Mohamed 1I.M El-Zaidy, EI-Telbany Mohamed M.D Younes, M. E. G.,
Sahar A.M. Hussein. (2023). Headspace GC/MS and LC/MS analysis of bioactive compounds from
Gossypium barbadense L. stem and assessment of their antimicrobial and cytotoxic activities. Bulletin of
the Chemical Society of Ethiopia, 37(4), 1021-1032.

[24] Gao, P., Bauvy, C., Souquere, S., Tonelli, G., Liu, L., Zhu, Y., Zhenzhen Qiao, Daniela
Bakula, Tassula Proikas-Cezanne,Gérard Pierron, Patrice Codogno, Quan Chen & Mehrpour, M.

https://bfszu.journals.ekb.eg/journal Page 161




Bulletin of Faculty of Science ,Zagazig University (BFSZU) 2024

(2010). The Bcl-2 homology domain 3 mimetic gossypol induces both Beclin 1-dependent and Beclin 1-
independent cytoprotective autophagy in cancer cells. Journal of Biological Chemistry, 285(33), 25570-
25581.

[25] Lee, K. H. (2010). Discovery and development of natural product-derived chemotherapeutic agents based
on a medicinal chemistry approach. Journal of natural products, 73(3), 500-516.

https://bfszu.journals.ekb.eg/journal Page 162




