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Abstract

Stephania pierrei (Menispermaceae) was climbers with membranous and peltate leaves and especially
distributed in the East of Thailand. The plant tubers had been used for the treatment of body migraine, heart disease,
and oedema. In this work, S. pierrei tubers were collected and prepared into the powder. The powder was extracted with
water, evaporated, and freeze-dried for analysis of biological activities. The tuber extract of S. pierrei was tested the in
vitro antifungal activity against three fungi including Aspergillus niger, A. flavus, and Alternaria alternata, and also
studied antioxidant activity using 2, 2’-azino-bis (3-ethyl benzthiazoline-6-sulfonic acid) (ABTS), 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) and ferric reducing antioxidant power (FRAP) assays. The result showed that moisture, protein,
fat, ash, carbohydrate, and starch contents of the tuber powder were 12.20, 8.01, 0.50, 11.22, 68.07, and 37.53% (w/w),
respectively. All of the tested strains were not inhibited by the extract at a concentration of 6 mg/mL. Alternaria
alternata was more sensitive to the extract at a concentration of 12 mg/mL than the other strains. The 1Cs, values
determined based on ABTS, DPPH, and FRAP (293 pg/mL, 412 pg/mL, and 0.17 pmol Fe*'/mg dried extract,
respectively) assays were low and showed the antioxidant activity.
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1. Introduction

Nowadays, an increase in the incidence of fungal infections is due to the pathogens resistant to
multiple antifungal agents. The antifungals comprise a large and diverse group of drugs used to treat fungal
infections. The increased usage of antifungal agents in recent years has resulted in the development of
resistance to drugs. In fact, the resistance to antibiotics during prolonged treatment with several antifungal
drugs has been the reason for an extended search for newer drugs to treat fungal infections (Kalidindi et al.,
2015). Several plant extracts have been used traditionally as antifungal agents against human, animal and
plant pathogens (Barhouchi, Aouadi, & Abdi, 2018). Approximately 20% of known plants have been used
in pharmaceutical studies, impacting the healthcare system such as treating cancer, invasive aspergillosis
and harmful diseases (Altemimi et al., 2017; Lan et al., 2018). Not only fungal pathogens but also free
radicals could be a cause of diseases in human. Free radicals are fundamentals to biochemical process,
represent an essential part of aerobic life and metabolism, and link to oxidative stress resulting in many
diseases. An antioxidant is a molecule capable of slowing or preventing the oxidation of other molecules
and may protect cells from damage caused by unstable molecules known as free radicals. Low level of
antioxidants has shown to be associated with many disorders including cancer, inflammation, coronary
heart disease and diabetes (Rashed, 2014). Many plants have been also found to possess free radical
scavenging activity (polyphenols, alkaloids, and terpenoids).

Researchers have interested to search for new bioactive compounds from plants for new antioxidant
and antifungal agents. Natural products have been a source of traditional herbal medicine for the treatment
of human diseases. Drugs from the plants are easily available, less expansive, safe and efficient, and rarely
have side effects (Yadev & Agarwala, 2011). The plants genus Stephania distributed in tropical and
subtropical Asia, tropical Africa, and Oceania (Dary et al., 2015). These plants had been used in folk
medicine for the treatment of various ailments. Alkaloids, flavonoids, lignans, steroids, terpenoids, and
coumarins had been identified and evaluated for biological activity (Semwal et al., 2010). Many researchers
searched for biological activity from the extract of the genus Stephania sp. such as S. cepharantha
(Rogosnitzky & Danks, 2011), S. epigaea (Lv et al., 2013), S. glabra (Semwal & Rawat, 2009; Semwal et
al., 2012), S. pierrei (Kamonwannasit & Kamcharoen, 2018), S. rotunda (Baghdikian et al., 2013; Gulcin et
al., 2010), S. sinica (Xie et al., 2014), S. venosa (Bunluepuech & Tewtrakul, 2011), and S. yunnanensis (Shi
et al., 2015). Stephania pierrei Diels was a species recorded from the Indo-Chinese Peninsula. The tuber is
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traditionally used in Cambodia for the treatment of body oedema, migraine, and heart disease. Its tuber
extract possesses antibacterial (Kamonwannasit & Kamcharoen, 2018), antimalarial, and anticancer
activities (Semwal et al., 2010). Nevertheless, the antioxidant activity and chemical compositions in this
plant were not reported.

2. Objectives
The objective of this study was to determine the nutritional value, antifungal, and antioxidant
activities of the extracts obtained from the tubers of S. pierrei.

3. Materials and Methods
3.1 Plant Material

The tubers were washed 3-4 times with tap water and cut into small pieces. The plant material was
dried at 50 [JC in a hot air oven and ground into the powder. S. pierrei extract was prepared by boiling 50 g
of dried plant powder in 500 mL of distilled water for 30 min. The aqueous extract of S. pierrei was filtered
through cotton gauze and centrifuged at 2,500 g for 10 min. The Supernatant was collected and concentrated
at 40 JC using a rotary evaporator under reduced pressure. The residue was freeze-dried in a lyophilizer.

3.2 Proximate analysis of the tubers of S. pierrei

The chemical compositions of the tuber powder of S. pierrei consisting of moisture content, crude
protein, crude fat, and ash were analyzed according to the standard methods of Association of Official
Analytical Chemists (AOAC, 2016). Carbohydrate was calculated by subtracting the sum of moisture,
protein, fat, and ash from 100. Protein content was determined by the Kjeldahl method with a conversion
factor of 6.25. Fat content was determined by extraction with petroleum ether using a Soxhlet apparatus.
Ash content was determined by incinerating the sample in a muffle furnace at 600°C for 3 hr. Starch was
measured by the polarimetric method.

3.3 Antioxidant activities

ABTS radical cation scavenging activity assay

The ABTS (2, 2'-azino-bis (3-ethylbenzothiazoline-6-sulphonic acid)) assay method was carried
out according to Re et al. (1999). Briefly, ABTS radical cation (ABTS™) was produced by the reaction
between 5 mL of 14 mM ABTS and 5 mL of 4.9 mM potassium persulfate (K,S,0g). The mixture was kept
in the dark to react for 16 hr at room temperature so that it reached a stable oxidative state. The working
solution was prepared by diluting the mixture with ethanol to achieve the absorbance of 0.700+0.020 at 734
nm. The extract (50 pL) at various concentrations was added to 950 puL of ABTS™ solution and mixed well.
The reaction mixture was performed at room temperature for 6 min. The absorbance was measured at 734
nm comparing to the butylated hydroxyl toluene (BHT) as standard.

DPPH radical scavenging activity assay

The free radical scavenging capacity of the extract was measured using the DPPH (2, 2-diphenyl-
1-picrylhydrazyl) assay method described by Bor et al. (2006). The extract of 100 pL with various
concentration (0-50 pg/mL) was added to 4.0 mL of 50 pM DPPH in methanol solution, and the final
volume was adjusted to 5.0 mL with deionized water. The mixture was incubated in the dark at room
temperature for 30 min. The absorbance of the reaction mixture was measured with a spectrophotometer at
517 nm. Antioxidant activity was expressed as 1Cs, which was defined as the concentration of the extract
required to inhibit the formation of DPPH radicals by 50%.

Ferric Reducing Antioxidant Power (FRAP) assay

The FRAP assay was carried out by the method as described by Dordevic et al. (2010). The FRAP
reagent consists of 300 mM acetate buffer (pH 3.6), 10 mM TPTZ (2, 4, 6-tripyridyl-s-triazine) in 40 mM
HCI and 20 mM FeCl; in the ratio of 10:1:1 (v/v). The extract of 50 pL was added to 1.5 mL of FRAP
reagent, which was freshly prepared and warmed to 37°C before use. The mixture was measured its
absorbance at 593 nm using a UV spectrophotometer after 4 min of incubation. The ferrous sulfate (FeSO,)
was used as a standard solution. The FRAP results were expressed as umol Fe?*/mg dry extract.
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3.4 Antifungal activities

Antifungal activities of the extract were tested against three fungi including Alternaria alternata
TISTR 3435, Aspergillus niger TISTR 3012 and A. flavus TISTR 3135. The strains were obtained from the
Thailand Institute of Scientific and Technological Research.

The antifungal activity of the extracts against A. alternata, A. niger and A. flavus was determined
by using agar well diffusion method (Thangavelu et al. 2013). The fungi suspensions were 6x10* spores/mL
in sterilized saline solution (0.85%) and 100 pL of the fungal suspension was spread onto the surface of the
potato dextrose agar (PDA) in Petri dishes. Holes with diameters of 5 mm were punched with a sterilized
cork borer. The extracts were added to each well with different concentrations (6, 12 and 24 mg/well).
Subsequently, the plates were incubated at 30 [JC for 72 hr. The diameters of the inhibition zones were
measured in millimeters and all tests were performed in duplicate.

4. Results and Discussion

The proximate analysis showed the percentage of moisture content, crude protein, crude fat, ash,
carbohydrate and starch of S. pierrei tuber powder as 12.20, 8.01, 0.50, 11.22, 68.07 and 37.53% (w/w),
respectively (Table.1).

Table 1 Chemical compositions of powder of S. pierrei tubers

Compositions % (w/w)

Moisture content 12.20+0.52
Crude protein 8.01+0.11
Crude fat 0.5+0.05

Ash 11.22+0.21
Carbohydrate 68.07+0.67
Starch 37.53+0.16

Ash content is an index of mineral content in the sample. In this study, ash content of 11.22% in S.
pierrei tubers was measured in the sample, which was higher than other plants in Menispermaceae family
(3.26-9.61%) such as Tinospora cordifolia stem (Chavan et al., 2014; Mahima et al., 2014), T. malabarica
stem (Hedge et al., 2015), T. sinensis stem (Chavan et al., 2014), Sphenocentrum jollyanum root (Ekpone et
al., 2018). However, the fat content of S. pierrei tubers (0.5%) was lower than other plants in this family.
The protein content of S. pierrei tubers (8.01%) was closed to T. cordifolia stem (7.74%) (Mahima et al.,
2014) and S. jollyanum root (7.35%) (Ekpone et al., 2018). The carbohydrate content of S. pierrei tubers
68.07% was slightly lower than Sphenocentrum jollyanum root (77.26%) (Ekpone et al., 2018), and was
higher than Tinospora sp. (Chavan et al., 2014).

The aqueous extract of the tubers of S. pierrei was assessed for antifungal activity using agar well
diffusion method by measuring the diameter of growth inhibition zones at different concentrations. The
antifungal activity is presented in Table 2. The inhibition zone of A. alternata was 11.75+1.5 mm, whereas
A. niger and A. flavus were not inhibited by the extract at concentration 12 mg/well. A. alternata
(17.75+1.70 mm) was more sensitive to the extract than A. flavus (12.5£0.7 mm) at concentration 24
mg/well and A. niger (8.67+0.52 mm) at the same concentration of the extract. Semwal et al. (2009)
reported that the tubers of Stephania glabra were found to be inhibitory for A. niger, A. fumigatus, P.
citranum, M. gypseum, M. canis, and T. rubrum. Plants that are a rich source of bioactive compounds such
as tannins, terpenoids, saponins, alkaloids, and flavonoids are reported to have in vitro antifungal properties
(Arif et al., 2009). Consistent with Kamonwannasit and Kamcharoen (2018) reported that S. pierrei tuber
contains alkaloids and tannins. However, the antifungal activity of the extract depends on the concentration
of extract and strains of fungi.
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Table 2 Antifungal activity (inhibition zone) of S. pierrei tuber extract at various concentrations

Inhibition zone in diameter (mm)

. Concentration of the extract
Fungal strains

6 12 24
Aspergillus niger ND ND 8.67+1.52
Aspergillus flavus ND ND 12.5+0.70
Alternaria alternata ND 11.75+15 17.75£1.70

ND: not detected; Values are expressed as means + standard deviation (n=3)

Antioxidant activity of the aqueous extract of S. pierrei tubers was studied in vitro in three
different radical models (ABTS, DPPH, and FRAP). The scavenging effects of the extract and standard
(BHT and ascorbic acid) on the ABTS and DPPH radicals, respectively, were expressed as half maximum
inhibitory concentration (ICs) value. ABTS, DPPH, and FRAP assays are widely used to determine the
antioxidant capacity in plant extracts because of their simplicity, stability, and accuracy (Reddy et al. 2010).
The antioxidant activity of the extract was determined as seen in Table 3.

Table 3 Antioxidant activity of S. pierrei tuber extract

Methods Standards Aqueous extract
ABTS assay (ICs, pg/mL) BHT 108.12+8.41 293.68+11.42
DPPH assay (I1Cso pg/mL) Ascorbic acid 1.86+0.12 412.09+19.40
FRAP assay (umol Fe?*/mg extract) - - 0.17+0.02

The 1Cs value of BHT and the extract were 108.12 pug/mL and 293.68 ug/mL, respectively. The
extract could seem to be slow and low efficient scavengers of the ABTS™ radical. In DPPH assay, the
antioxidant activity was obtained from ascorbic acid and the extract with ICs, values of 1.86 pug/mL and
412.09 pg/mL, respectively. The FRAP assay was used to evaluate the antioxidant properties of the extract
based on their ability to reduce ferric (111) to ferrous (11) (Akter et al. 2016). The antioxidant activity of 0.17
pmol Fe?*/mg extract was obtained from the FRAP assay. The result of ABTS, DPPH and FRAP assays
showed that the extract was low effective on antioxidant activity. This result might be due to the differences
in solvent extraction leading to low antioxidant activity. In addition, Naczk and Shahidi (2006) suggested
that the polarity of the solvent illustrated a significant role in increasing the solubility of phenolic
compounds. Srikong et al. (2017) studied the differential solvent extractions such as methanol, ethanol,
dichloromethane, and hexane on antioxidant activity of the green seaweed Ulva intestinalis. They found
that dichloromethane extract of U. intestinalis showed the highest antioxidant activity of the DPPH radical
followed by the ethanol, methanol, and hexane, respectively. Pratap et al. (2013) reported that the aqueous
extract exhibited strong DPPH radical scavenging ability (ICso value of 82.05 pg/mL) than the methanolic
extract (1Cso value of 987.51 pg/mL).

5. Conclusion

The results showed that the tubers of S. pierrei contained a moderate amount of protein, fat, ash,
carbohydrate cellulose, hemicellulose, and starch. The extract of S. pierrei tubers has been shown to possess
antifungal and antioxidant activities, which promoted by health benefits. Thus, it can be concluded that the
presence of antifungal and antioxidant activities in the aqueous extract from S. pierrei tubers suggests that
the plant may be a source of bioactive compounds with multi-bioactivity and material for functional food
development.

6. Acknowledgements

This work was financially supported by the Research Grant of Burapha University through
National Research Council of Thailand (Grant no. 3/2562).

613



RSU International Research Conference 2019

https://rsucon.rsu.ac.th/proceedings 26 April 2019

7. References

Akter, K., Barnes, E.C., & Brophy, J.J. (2016). Phytochemical profile and antibacterial and antioxidant
activities of medicinal plants used by Aboriginal people of New South Wales, Australia. Evid.-
Based Complementary and Alternative. Medicine, 2016, 1-14.

Altemimi, A., Lakhssassi, N., Baharlouei, A., Watson, D. G., & Lightfoot, D. A. (2017). Phytochemicals:
Extraction, isolation, and identification of bioactive compounds from plant extracts. Plants, 6(42),
1-23.

Arif, T., Bhosale, J. D., Kumar, N., Mandal, T. K., Bendre, R. S., Lavekar, G. S., & Dabur, R. (2009).
Natural products - antifungal agents derived from plants. Journal of Asian Natural Products
Research. 11, 621-638.

A.O0.A.C. (2010). Association of Official Analytical Chemists, 18th Ed, Revision 3, Official Methods of
Analysis. Washington DC, USA.

Baghdikian, B., Mahiou-Leddet, V., & Bory S. (2013). New antiplasmodial alkaloids from Stephania
rotunda. Journal of Ethnopharmacology, 145(1), 381-385.

Barhouchi, B., Aouadi, S., & Abdi, A. (2018). Preparations based on minerals extracts of Calicotome
villosa roots and bovine butytate matter: Evaluation in vitro of their antibacterial and antifungal
activities. Journal of Mycologie Medicale, 28, 473-481.

Bor, J. Y., Chen, H. Y., & Yen, G. C. (2006). Evaluation of antioxidant activity and inhibitory effect on
nitric oxide production of some common vegetables. Journal of Agricultural and Food Chemistry,
54, 1680-1686.

Bunluepuech, K., & Tewtrakul, S. (2011). Anti-HIV-1 integrase activity of Thai medicinal plants in
longevity preparations. Songklanakarin Journal of Science and Technology, 33(6), 693-697.

Chavan, T., Nandhare, A., Kulkarni, O., & Kuvalekar, A. (2014). Nutritional evaluation of Satwa, an
ayurvedic formulation of three Tinospora species from India. VRI Phytomedicine, 2(2), 53-58.

Dary, C., Hul, S., Kim, S., & Jabbour, F. (2015). Lactotypification of Stephania pierrei (Menispermaceae).
Edinburgh Journal of Botany, 72(3), 423-428.

Dordevic, T. M., Marinkovic, S. S. S., & Brankovic, S. I. D. (2010). Effect of fermentation on antioxidant
properties of some cereals and pseudo cereals. Food Chemistry, 119, 957-963.

Ekpone, E. U., Aja, P. M., Okechukwu, U. P. C., Udeozor, P. A., Clementina, U. U., & Lynda, N. O.
(2018). Phytochemical and proximate analysis of Sphenocentrum jollyanum ethanol root extract
and dry sample collected from Ebonyi state, Nigeria. IDOSR Journal of Biology Chemistry and
Pharmacy, 2(1), 8-17.

Gulcin, 1., Elias, R., Gepdiremen, A., Chea, A.,, & Topal, F. (2010). Antioxidant activity of
bisbenzylisoquinoline alkaloids from Stephania rotunda: cepharanthine and fangchinoline.
Journal of Enzyme Inhibition and Medicinal Chemistry, 25(1), 44-53.

Hedge, S., Jayaraj, M., & Bhandarkar, A. V. (2015). Pharmacognostic and preliminary phytochemical
studies of cold and hot extracts of stem of Tinospora malabarica Mires. An important medicinal
plant. Internation Journal Pharma Bio Sciences, 6(2), 47-54.

Kalidindi, N., Thimmaiah, N. V., Jagadeesh, N. V., Nandeep, R., Swetha, S., & Kalidindi, B. (2015).
Antifungal and antioxidant activities of organic and aqueous extract of Annona squamosal Linn.
Leaves. Journal of food and drug analysis, 23, 795-802.

Kamonwannasit, S., & Kamcharoen, A. (2018). Phytochemical screening and antibacterial activities of
tuber extract of Stephania pierrei Diels. Chiang Mai Journal Science, 45(3), 1396-1406.

Lan, H., Wu, L., Sun, R., Yang, K., Liu, Y., Wu, J., Geng, L., Huang, C., & Wang, S. (2018). Investigation

of Aspergillus flavus in animal virulence. Toxicon, 145, 40-47.

Lv, J. J., Xu, M., & Wang, D. (2013). Cytotoxic bisbenzylisoquinoline alkaloids form Stephania epigaea.
Journal Natural Products 76, 926-932.

Mahima, R. A., Prakash, A., Verma, A. K., Kumar, V., & Roy, D. (2014). Proximate and elemental
analyses of Tinospora cordifolia stem. Pakistan. Journal Biological Sciences, 17(5), 744-747.

Naczk, M., & Shahidi, F. (2006). Phenolics in cereals, fruits and vegetables: Occurrence, extraction and
analysis. Journal of Pharmaceutical and Biomedical Analysis, 41, 1523-1542.

614



RSU International Research Conference 2019 )
https://rsucon.rsu.ac.th/proceedings 26 April 2019

Pratap, C. R, Vysakhi, M. V., Manju, S., Kannan, M., Budul, K. S., & Sreekumaran, N. A. (2013). In vitro
free radical scavenging activity of aqueous and methanolic leaf extracts of Aegle tamilnadensis
Abudl Kader (Rutaceae). International Journal of Pharmacy and Pharmaceutical Sciences, 5(3),
819-823.

Rashed, K. (2014). Medicinal plants with antioxidant potential: A review. Hygeia: Journal of Drugs and
Medicines, 6(1), 106-111.

Re, R., Pellegrini, N., Proteggente, A., Pannala, A., Yang, M., & Evans, C. R. (1999). Antioxidant activity
applying an improved ABTS radical cation decolorization assay. Free Radical Biology and
Medicine, 26, 1231-1237.

Reddy, C. V. K., Sreeramulu, D., & Raghunath, M. Antioxidant activity of fresh and dry fruits commonly
consumed in india. Food Research International, 43, 285-288.

Rogosnitzky, M., & Danks, R. (2011). Therapeutic potential of biscoclaurine alkaloid, cepharanthine, for a
range of clinical conditions. Pharmacological Reports, 63, 337-347.

Semwal, D. K., Badoni, R., & Semwal, R. (2010). The genus Stephania (Menispermaceae): Chemical and
pharmacological perspectives. Journal of Ethnopharmacology, 132, 369-383.

Semwal, D. K., & Rawat, U. (2009). Antimicrobial hasubanalactam alkaloid from Stephania glabra. Planta
Medica, 75, 378-380.

Semwal, D. K., Rawat, U., Bamola, A., & Semwal, R. (2009). Antimicrobial activity of Phoebe lanceolate
and Stephania glabra; preliminary screening studies. Journal of Scientific Research, 1(3), 662-
666.

Semwal, D. K., Semwal, R. B., & Samwal, R. (2012). Antibacterial activity of 8-(4’-methoxybenzyl)-
xylopinine from Stephania glabra tubers. Pharmacologia, 3(10), 539-541.

Shi, X., Li, X., & Zou, M. (2015). Chemical constituents and biological activities of Stephania yunnanensis
H.S.Lo. Biomed Research, 26(4), 715-720.

Srikong, W., Bovornreungroj, N., Mittraparparthorn, P., & Bovornreungroj, P. (2017). Antibacterial and
antioxidant activities of differential solvent extracts from the green seaweed Ulva intestinalis.
ScienceAsia, 43, 88-95.

Thangavelu, R., Devi, P. G., Gopi, M., & Mustaffa M. M. (2013). Management of Eumusae leaf spot
disease of banana caused by Mycosphaerella eumusae with Zimmu (Allium sativum x Allium
cepa) leaf extract. Crop Protection, 46, 100-105.

Xie, D. T., Wang, Y. Q., & Kang, Y. (2014). Microwave-assisted extraction of bioactive alkaloids from
Stephania sinica. Separation Purification Technology, 130, 173-181.

Yadav, R., & Agarwala, M. (2011). Phytochemical analysis of some medicinal plants. Journal of
Phytology, 3(12), 10-14.

615



