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					ABSTRACT  

					ARTICLE INFO  

					The search for new plant-derived biological compounds is a challenging field with diverse  

					applications, including the development of cosmetic products and the creation of medicines for  

					various diseases. This study investigated the phytochemical components, antibacterial effects, and  

					cytotoxic activities of three crude extracts obtained from the mixed leaves and twigs of Mallotus  

					pierrei, a species from the Euphorbiaceae family. Maceration of dried mixed milled leaves and  

					twigs of M. pierrei (2.7 kg) yielded crude extracts: hexane (27.39 g, 1.04 wt%), ethyl acetate  

					(42.05 g, 1.55 wt%), and methanol (162.11 g, 6 wt%). The antibacterial activity tests indicated  

					that the crude hexane extract was active against nine strains of bacteria, exhibiting the same  

					minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of ≥3  

					mg/mL. In contrast, the ethyl acetate and methanol crude extracts exhibited specific activity  

					against three bacterial strains: E. coli (ETEC), E. coli (EPEC), and S. flexneri, with MIC/MBC  

					values of 6.25/>6.25-6.25/80 mg/mL. The cytotoxicity tests indicated that the crude hexane and  

					ethyl acetate extracts had effective dose (ED50) values of 7.72 mg/mL and 8.80 mg/mL when  
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					permits unrestricted use, distribution, and reproduction tested on SH-SY5Y cells. However, the activity of the crude ethyl acetate extract was less potent  

					in any medium, provided the original author and  

					source are credited.  

					than that of the standard compounds used in this study, such as chloramphenicol and ellipticine.  

					Furthermore, the three crude extracts of M. pierrei were isolated and purified, identifying two  

					significant compounds: friedelin-3-ol (1) and D-pinitol (2). The findings of this study indicate  

					that M. pierrei has anticancer properties, implying its potential for new medical applications.  

					Keywords: Mallolus Pierrei, Euphorbiaceae, antibacterial assay, anti-human immunodeficiency  

					virus assays, cytotoxicity assay  

					Introduction  

					The leaves of M. pallidus have shown anti-HSV and anti-HIV-1 virus  

					Mallotus is a genus within the Euphorbiaceae family that includes  

					approximately 140 species worldwide.1 In Thailand, around 38 species  

					of shrubs or trees belonging to this genus can be found.2 Phytochemical  

					studies on Mallotus species have revealed a diverse range of chemical  

					compositions, including diterpenoids, triterpenoids, flavonoids,  

					benzopyranes, coumarinolignoids, and phloroglucinol derivatives.3-25  

					Numerous in vivo and in vitro research studies have investigated the  

					pharmacological activities of extracts from various parts of the Mallotus  

					genus. For example, the leaves of M. oppositifolius exhibit antibacterial,  

					antidiarrheal, antidiabetic, antioxidant, anti-peroxidative, anxiolytic,  

					anticonvulsant, cardioprotective, and KCNQ1 activities.26  

					properties.27 Moreover, research indicates that extracts from the leaves  

					and seeds of M. philippinensis exhibit anti-HIV-1 effects and  

					antifertility activity. Moreover, the broad spectrum of qualities  

					displayed by the bark and fruit extracts of this species, from antioxidant  

					to anticancer effects, emphasizes the need for this study in many other  

					spheres.28 Further underlining the possible significance of these results  

					species, the methanolic leaf extract of M. peltatus has shown anti-  

					inflammatory properties in both acute and subacute settings.29 The leaf  

					extract of M. apela shows moderate antibiotic activity against  

					Micrococcus luteus and exhibits cytotoxicity against human cancer cell  

					lines, contributing to the growing body of evidence for the biological  

					activities of these plants.30,31 Overall, the literature indicates that plants  

					in the Mallotus genus possess remarkable and diverse biological  

					activities, such as antibacterial, anti-HIV-1, and anticancer effects.  

					However, there are currently no reports on the phytochemistry and  

					biological activities of M. pierrei (Figure 1).32 Considering the  

					remarkable properties of the Mallotus plants, this study aimed to  

					evaluate the anti-cancer and antibacterial activities of M. pierrei.  

					Additionally, a phytochemical investigation of M. pierrei was carried  

					out. This research project could deepen our understanding of these  

					species and their potential applications.  
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					bacterial strains in the study were sourced from the Department of  

					Medical Sciences, Ministry of Public Health, Thailand.  

					Cell Line and Strains  

					KKU-M213 (human cholangiocarcinoma) cells sourced from CARI,  

					Khon Kaen University, Thailand; MMNK-1 (human cholangiocyte)  

					cells sourced from JCRB, Osaka, Japan; FaDu (human hypopharyngeal  

					carcinoma) cell lines sources from ATCC, Manassas, VA, United States  

					of America; HT29 (human colorectal adenocarcinoma) cell lines  

					sources from ATCC, Manassas, VA, United States of America; MDA-  

					MB-231 (human breast adenocarcinoma) cell lines sources from  

					ATCC, Manassas, VA, United States of America; SH-SY5Y (human  

					neuroblastoma) cell lines sources from ATCC, Manassas, VA, United  

					States of America; A549 (human lung carcinoma) cell lines sources  

					from ATCC, Manassas, VA, United States of America; HepG2 (human  

					hepatocellular carcinoma) cell lines sources from ATCC, Manassas,  

					VA, United States of America.  

					Figure 1: Leaves, twigs, and flowers of M. pierrei (Gagnep)  

					Airy Shaw S  

					Materials and Methods  

					Antibacterial Analysis  

					Minimum Inhibitory Concentration Assay  

					Materials and equipment  

					A gravity column chromatography (CC) with silica gel 60 (0.063-0.200  

					mm) obtained from Merck was used as the stationary phase. The  

					samples were eluted with a combination of hexane, ethyl acetate, and  

					methanol solvent systems. The remaining compounds were identified  

					using the TLC technique on silica gel 60 F254 sheets (Merck), ultraviolet  

					(UV) illumination, and staining with a p-anisaldehyde solution. A pure  

					compound functional group analysis was conducted using a Fourier-  

					transform infrared spectrometer (FT-IR, Shimadzu 8900). The melting  

					points of pure compounds were examined using the Buchi 322 melting  

					point apparatus. The analysis of 1H, 13C, and 2D interaction spectra was  

					performed using a Bruker Avance 300 spectrometer and a Bruker 500  

					Ultra Shield™ spectrometer in deuterated chloroform (CDCl3) or  

					dimethyl sulfoxide-δ6 (DMSO-δ6) solution, with tetramethylsilane  

					(TMS) as the internal standard.  

					The GO Microplate Spectrophotometer (Thermo Fisher Scientific,  

					USA) and GraphPad Software, LLC were used as a microplate reader  

					and for analysis, respectively. Other chemicals used included  

					sulforhodamine B and trizma base (Sigma-Aldrich), trichloroacetic  

					acid, acetic acid (Merck), hexane, ethyl acetate, and distilled  

					commercial-grade methanol.  

					The samples (crude extracts) were dissolved in a 10% dimethyl  

					sulfoxide (DMSO) solution, resulting in concentrations of 200 mg/mL,  

					100 mg/mL for the extracts, 2 mg/mL for the pure compounds, and 1  

					mg/mL for chloramphenicol. The extract was diluted to produce four  

					final concentrations: 6.25 mg/mL, 3.125 mg/mL, 0.065 mg/mL, and  

					0.0325 mg/mL. In this experiment, several types of bacteria were grown  

					in Mueller Hinton Broth (MHB) at a concentration of 1×106 cfu/mL.  

					The bacteria included S. flexneri, S. aureus, E. aerogenes, E. coli  

					(ETEC), E. coli (EPEC), S. typhimurium, E. coli O157:H7, P. mirabilis,  

					and V. cholerae. The bacterial suspensions were prepared to match  

					McFarland standard No. 0.5. Then, 50 μL of each suspension was added  

					to the wells of a 96-well plate to ensure proper growth conditions. The  

					bacterial suspensions were combined with the samples by adding 50 μL  

					to each well.33  

					Minimum Bactericidal Concentration Assay  

					The MBC assay was conducted carefully on samples with no visible  

					growth, which were subsequently transferred to nutrient agar plates for  

					incubation at 37 °C for 24 hours. The MBC assay was defined as the  

					lowest concentration at which no colonies were observed, indicating a  

					complete absence of bacterial growth.33  

					Plant Material and Sample Preparation  

					The leaves and twigs of M. pierrei (voucher specimen BKF no.158764)  

					collected in November 2020 from the Thap Sakae District (11°37'30"N,  

					99°36'50"E, 290 m altitude), Prachuap Khiri Khan Province, Thailand.  

					Cytotoxicity Analysis  

					The cytotoxicity of M. pierrei extracts was analyzed using the  

					sulforhodamine B (SRB) assay across various cell lines, including  

					A549, FaDu, HT-29, KKU-M213, MDA-MB-231, and SH-SY5Y.  

					Cells were cultured in MEM (minimum essential medium with Earle's  

					salt and L-glutamine), supplemented with 10% FBS and maintained at  

					37 °C for 72 hours in an incubator with 5% CO2 and 100% relative  

					humidity. Ellipticine was used as the positive control.34,35 The sample  

					A

					voucher's specimen was archived at the Forest Herbarium,  

					Department of National Parks, Wildlife and Plant Conservation,  

					Bangkok, Thailand. A total of 2.7 kg of air-dried, milled, mixed leaves  

					and twigs of M. pierrei was extracted using hexane, ethyl acetate, and  

					methanol (13 liters × 3 times), yielding crude extracts: hexane (27.39  

					g), ethyl acetate (42.05 g), and methanol (162.11 g).  

					concentrations were prepared in  

					a

					0.1% DMSO solution at  

					concentrations of 0.16, 0.8, 4, and 20 μg/mL. The cells were fixed with  

					10% trichloroacetic acid at 4 °C for 30 minutes after the treatment.  

					Afterwards, they were dyed in 0.4% SRB solution with 1% acetic acid  

					at room temperature for 30 minutes. The SRB solution was removed,  

					and the cells were treated with 0.1% acetic acid. The labelled cells were  

					air-dried at room temperature before being dissolved in 10 mM Trizma  

					base adjusted to a pH of 10. A microplate reader (Thermo Scientific  

					Multiskan Go; Waltham, MA, USA) was used to measure absorbance  

					at 540 nm and determine the 50% effective dosage (ED50).  

					Extraction and Isolation  

					The hexane extract was purified using gravity column chromatography,  

					employing silica gel as a stationary phase, and eluted with a gradient of  

					hexane, ethyl acetate, and methanol, which were divided into eight  

					fractions (A1–A8). Subfraction of A2 (3.84 g) was re-chromatographed  

					to yield three fractions (B1–B3). Mixed subfractions B1 and B2 (0.80  

					g) were purified through recrystallization using a combination of ethyl  

					acetate and hexane, resulting in a white solid (0.13 g), defined as  

					compound 1. Similarly, the crude methanol extract (162.11 g) was  

					purified using column chromatography, isolating four fractions (C1–  

					C4). Subfraction C4 was recrystallized with ethanol, yielding  

					compound 2 (1.19 g) as a white crystalline solid.  

					Results and Discussion  

					Isolated compound 1 was characterized as a: white solid (EtOAc-  

					Hexane) m.p. = 294-295 °C.36 1H (300 MHz, CDCl3) NMR, H: 3.35  

					(1H, td, J=10.5. 5.0 Hz, H-3), 2.07 (1H, m H-2), 1.77 (1H, dt, J=12.8,  

					3.2 Hz, H-6), 1.21 (1H, m, H-2), 1.17 (3H, s, 28-CH3), 1.03 (1H, m,  

					H-6) 1.01 (3H, s, 27-CH3), 0.99 (6H, s, 26-CH3 and 30-CH3), 0.95  

					(3H, s, 29-CH3), 0.90 (3H, d, J=6.6 Hz, 23-CH3), 0.81 (3H, s, 25-CH3),  

					0.77 (3H, s, 24-CH3). 13C (75 MHz, CDCl3) NMR, C: 72.2 (C-3), 60.1  

					(C-10), 53.2 (C-4), 53.0 (C-8), 42.8 (C-18), 41.4 (C-6), 39.7 (C-14),  

					Bacterial Strains  

					Shigella flexneri (DMST 4423); Enterobacter aerogenes (DMST  

					8841); Escherichia coli (O157: H7 DMST 12743); Escherichia coli  

					(ETEC, DMST 30543); Proteus mirabilis (DMST 8212);  

					Staphylococcus aureus (ATCC 25923, DMST 8840); Escherichia coli  

					(EPEC, DMST 30546) 8. Salmonella typhimurium (ATCC 13311,  

					DMST 562); Vibrio cholerae (non-O1/non-O139, DMST 2873). Nine  

					2381  

					© 2025 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License  

				

			

		

		
			
				
					
				
			

			
				
					Trop J Nat Prod Res, June 2025; 9(6): 2380 - 2384  

					ISSN 2616-0684 (Print)  

					ISSN 2616-0692 (Electronic)  

					39.3 (C-22), 38.3 (C-13), 38.1 (C-5), 37.1 (C-9), 36.7 (C-2), 36.1 (C-  

					16), 35.6 (C-11), 35.3 (19), 35.0 (C-29), 32.8 (C-21), 32.4 (C-15), 32.1  

					(C-28), 31.8 (C-30), 30.6 (C-12), 30.0 (C-17), 28.2 (C-20), 20.2 (C-26),  

					19.6 (C-1), 18.7 (C-27), 18.2 (C-25), 17.9 (C-7), 14.6 (C-24), 9.9 (C-  

					23). In comparing 1H and 13C spectral data for compound 1 with those  

					in the literature, compound 1 could identified as friedelan-3α-ol.  

					Despite friedelan-3α-ol reported for the first time from the leaves and  

					twigs of M. pierrei, it was previously isolated from the leaves of  

					Maytenus truncate Reiss, Synadenium glaucescens Pax, and Madhuca  

					pasquiery, and the stem of Desbordesia glaucescens.36-40  

					Table 1: Determination of MIC and MBC for three crude  

					extracts and isolated compounds from mixed leaves and twigs  

					of M. pierrei.  

					Concentrations of MIC/MBC (mg/mL)  

					Bacter  

					ial  

					strains  

					Hex EtO MeO Comp Comp Chlora  

					ane  

					extr extr  

					act  

					Ac  

					H

					extr  

					act  

					ound  

					1

					ound  

					2

					mpheni  

					col  

					(control)  

					<0.03/  

					0.125  

					Compound 2: White solid (EtOH) m.p. =187-188 °C.41,42 1H (500 MHz,  

					DMSO-6) NMR, H: 4.68* (1H, d, J= 3.5 Hz, 5-OH), 4.66 (1H, d,  

					J=3.5 Hz, 3-OH), 4.48* (1H, d, J= 4.6 Hz, 6-OH), 4.46 (1H, d, J=4.6  

					Hz, 2-OH), 4.33 (1H, d, J= 5.8 Hz, 4-OH), 3.86 (1H, dd, J=7.2, 3.7 Hz,  

					H-2), 3.67 (1H, dd, J=7.2, 3.7 Hz, H-3), 3.42 (1H, m, H-4), 3.36 (1H,  

					m, H-6), 3.30 (3H, s, 7-CH3), 3.29 (1H, dd, J=13.8, 9.4 Hz, H-5) 3.09  

					(1H, dd, J=9.4, 3.2 Hz, H-1). 13C (125 MHz, DMSO-6) NMR, C: 81.2  

					(C-1), 73.4 (C-5), 72.2 (C-6), 72.1 (C-3), 70.6 (C-4), 68.1 (C-2), 57.1  

					(3H, s, 7-OCH3). In the comparison of 1H and 13C spectral data for  

					compound 2 with those in the literature, compound 2 could identified  

					as D-pinitol. The chemical structure of compounds 1 and 2 is shown in  

					Figure 2.41-43 (* = may interchange)  

					act  

					S.  

					aureus  

					E.  

					200/  

					>200 100  

					200/  

					25/  

					50/  

					100  

					50/  

					3/3  

					3/3  

					50/  

					50  

					<0.03/  

					0.125  

					3/3  

					3/3  

					aeroge >200  

					>200  

					nes  

					E.coli  

					O157:  

					H7  

					200/  

					>200  

					50/  

					50  

					50/  

					50  

					<0.03/  

					0.125  

					3/3  

					3/3  

					E. coli  

					200/ 6.25/ 6.25/  

					6.25  

					200/ 6.25/ 6.25/  

					<0.03/  

					0.125  

					<0.03/  

					0.125  

					<0.03/  

					0.125  

					3/3  

					3/3  

					3/3  

					3/3  

					3/3  

					3/3  

					(ETEC) >200 6.25  

					E. coli  

					(EPEC) >200 6.25  

					50  

					S.  

					200/  

					>200  

					25/  

					50  

					100/  

					200  

					typhim  

					uriam  

					S.  

					flexneri >200 6.25  

					P.  

					200/ 6.25/ 6.25/  

					<0.03/  

					0.125  

					<0.03/  

					0.125  

					3/3  

					3/3  

					50  

					200/  

					25/  

					50  

					100/  

					200  

					3/3  

					3/3  

					mirabil >200  

					is  

					V.  

					200/  

					50/  

					50  

					200/  

					>200  

					<0.03/  

					0.125  

					3/3  

					3/3  

					Figure 2: Chemical structure of friedelan-3-ol (1) and D-  

					Pinitol (2)  

					cholera >200  

					e

					Also, the results of the antibacterial assays are presented in Table 1. The  

					hexane extracts obtained from the mixed leaves and twigs of M. pierrei  

					exhibited antibacterial activity against nine bacterial species, showing  

					MIC/MBC values of 200/>200 mg/mL. The ethyl acetate extract from  

					the mixed leaves and twigs inhibited E. coli (ETEC), E. coli (EPEC),  

					and S. flexneri, demonstrating the best MIC/MBC values of 6.25/6.25  

					mg/mL. It also showed strong activity against S. typhimurium and P.  

					mirabilis, with MIC/MBC values of 25/50 mg/mL. It was effective  

					against S. aureus at MIC/MBC values of 25/100 mg/mL. The ethyl  

					acetate extracts also inhibited E. aerogenes, E. coli O157:H7, and V.  

					cholerae with MIC/MBC values of 50/50 mg/mL. The methanol extract  

					of the mixed leaves and twigs of M. pierrei showed antibacterial  

					activity against E. coli (ETEC) and E. coli (EPEC) with the best  

					MIC/MBC values of 6.25/6.25 mg/mL and 6.25/50 mg/mL,  

					respectively. It also exhibited high activity against E. coli O157, S.  

					aureus, and E. aerogenes at MIC/MBC values of 50/50, 50/100, and  

					50/>200 mg/mL, respectively. The methanol extract was also active  

					against S. typhimurium and P. mirabilis with MIC/MBC values of  

					100/200 mg/mL, inhibiting V. cholerae at MIC/MBC values of  

					200/>200 mg/mL. Compounds 1 and 2 showed promising antibacterial  

					activity against nine bacterial species, achieving notable MIC/MBC  

					values of 3/>3 mg/mL. The results of this study expressed the potential  

					efficacy of the mixed leaves and twigs extracts of M. pierrei against  

					bacterial infections, demonstrating antibacterial activity against all nine  

					tested bacterial strains, which is consistent with previous research  

					reports.24,26,28,44,45 Although the efficacy of the extracts was lower than  

					that of the standard compound (chloramphenicol) used for comparison,  

					it indicates the potential for further research to improve the antibacterial  

					properties of the extracts  

					The results of the cytotoxicity assays are presented in Table 2. The  

					extracts of hexane and ethyl acetate from the mixed leaves and twigs of  

					M. pierrei demonstrated activity against all tested cell lines. The crude  

					hexane and ethyl acetate extracts exhibited the best effective dose  

					(ED50) values of 7.72 and 8.80 mg/mL against SH-SY5Y cells.  

					The methanol extract showed activity against four cell lines: KKU-  

					M213, A549, SH-SY5Y, and MNNK-1, while the isolated compounds  

					1 and 2 were inactive. The results confirm the anticancer properties of  

					the Mallotus plant, as indicated by previous studies.30,31 Although all  

					three crude extracts showed efficacy against eight distinct cell lines,  

					they were less effective than ellipticine, which acted as the standard  

					compound in this study. Notably, ethyl acetate extract demonstrated  

					remarkable activity against three strains of bacteria, and it showed  

					toxicity against all eight cancer cell lines, especially SH-SYY cells.  

					When separating the compounds in the extracts, no significant  

					compounds were identified; thus, it is assumed that the important  

					compounds were present in tiny quantities and likely lost during the  

					separation process.  
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