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Abstract:  
This research aimed to screen the phytochemical groups of pak-wan pa (Melientha 

suavis Pierre) and pak-wan mao (Urobotyra siamensis Hiepko). Pak-wan pa was collected 

from Saraburi and Uthai Thai provinces while pak-wan mao was obtained from Kanchanaburi 

province, Thailand.  The leaves and stems were extracted with four different solvents in order 

of increasing polarity: hexane, ethyl acetate, methanol and water, using a soxhlet apparatus. 

Using nonpolar solvents, the hexane and ethyl acetate extracts of pak-wan pa contained 

alkaloids, carbohydrates, reducing sugars, flavonoids, sterols and tannins. The hexane and 

ethyl acetate extracts of pak-wan mao contained mostly alkaloids and reducing sugars. The 

ethyl acetate extracts of pak-wan pa (Uthai Thani) and pak-wan mao contained coumarins. For 

high polar solvents, the methanol and water extracts of pak-wan pa contained alkaloids, 

carbohydrates, coumarins, flavonoids, saponins and tannins. The methanol and water extracts 

of pak-wan mao showed similar components, but without flavonoids. Further study is needed 

on the separation of these extracts to search for bioactive compounds.  
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INTRODUCTION 

 

There are many diverse plants in Thailand. Pak-wan pa is one of the deciduous trees 

found in the forests of Thailand and Southeast Asia (Semsuntud and Ponoi, 2009).  Pak-wan 

is a common name with three different species which are sometimes mistaken for each other. 

Pak-wan pa (Melientha suavis Pierre) and pak-wan mao (Urobotyra siamensis Hiepko) are 

from the Opiliaceae family, while pak-wan ban (Sauropus androgynus L. Merr) is from the 

Euphorbiaceae family. Young leaves, young stems and blooming flowers of pak-wan pa and 

pak-wan ban are eaten by a number of people. However, there are some reports which 

mention the toxicity of pak-wan mao (Sawasdeemonkol, 1980; Tourdjman et al., 2009). In the 

past, wild pak-wan pa was collected from the forest. Currently it is cultivated in farms and is 

available in local markets. Also, people prefer using pak-wan pa rather than pak-wan ban for 

cooking. 

Both pak-wan pa and pak-wan mao have similar botanical characteristics, but have 

slightly different fruits, leaves, flowers and stems. When ripe, the fruit of pak-wan pa is 

yellow, whereas the fruit of pak-wan mao is red and smaller size. The leaves of pak-wan pa 

are simple, alternate and shiny with an oval to round shape, while that of pak-wan mao are 
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simple, oval and narrow. The flower of pak-wan pa is dioecious and panicle, while that of 

pak-wan mao is a single complete flower. The stem of young pak-wan pa tree is smooth, but 

that of a mature tree is brown, rough and slightly cracked (Semsuntud and Ponoi, 2009). 

The phytochemical analysis of pak-wan ban (Sauropus androgynus) leaves has been 

reported (Selvi and Basker, 2012). In this analysis the ethanol extract of pak-wan ban leaves 

mostly contained protein, tannins, saponins, alkaloids, flavonoids, glycosides and phenols. It 

also contained carbohydrates, reducing sugar, sterols, resins, terpenoids, acidic compounds 

and cardiac glycosides.  In another report, a lignan diglycoside and a megastigmane glucoside 

were isolated from the aerial part of Sauropus androgynus (Kanchanapoom et al., 2003). 

However, the phytochemical components of pak-wan pa and pak-wan mao are not well 

understood. Some studies have reported the nutritional values of pak-wan pa (Bureau of 

Nutrition, 1992; Tianpech et al., 2008) compared with pak-wan ban (Benjapak et al., 2008). 

Pak-wan pa is high in beta carotene, vitamin B1, vitamin B2, vitamin C, phosphorus, calcium, 

protein and fiber. Pak-wan ban has similar nutritional values but in lower levels, except for 

the phenolic content which is slightly higher compared to pak-wan pa (Bureau of Nutrition, 

1992; Somsub et al., 2008). Consequently, it is interesting to investigate the phytochemical 

components in pak-wan pa and pak-wan mao. 

 

 

MATERIALS AND METHODS 

 

Materials 

Dichloromethane, ethanol, ethyl acetate, and methanol were purchased from Carlo 

Erba, UK. Bismuth subnitrate, -naphthol and potassium tartrate were purchased from Fluka, 

USA. Potassium hydroxide, Sodium hydroxide, and sulfuric acid were purchased from Merck, 

USA. Hexane was purchased from Dunksan, Republic of South Korea. Gelatin and 3,5-

dinitrobenzoic acid were purchased from Sigma Aldrich. Anisaldehyde, copper sulfate, ferric 

chloride, potassium iodide, and sodium chloride were purchased from Unilab Ajax, USA.  

 

 

Plant samples and extraction 
Pak-wan pa was purchased from Saraburi (SB) and Uthai Thani (UT) provinces in 

Thailand. Pak-wan mao was obtained from Kanchanaburi (KB) province in Thailand. All pak-

wan plants were examined according to their botanical characteristics to identify the right 

species. The fresh leaves and stems were cleaned, and dried in a hot air oven at a temperature 

of 50-60 
O
C for 6-24 hours. Then, the dried plants were ground and weighed. 500 mL of each 

of the three solvent systems were used consecutively for 80-100 g of ground plant in the 

extraction process: hexane, ethyl acetate, and methanol, using soxhlet apparatus. The crude 

extracts were filtered and dried in vacuo. Next, the samples were boiled in 500 mL of distilled 

water for 3 hours, left to cool down, and filtered. The water extracts were freeze dried using a 

lyophilizer.  

 

 

Phytochemical analysis methods 

 All of the extracts were tested for specific phytochemical groups: alkaloids, 

anthraquinones, carbohydrates, cardiac glycosides, coumarin, flavonoids, saponin, sterols, 

terpenoids and tannins. The methods, which were used for screening phytochemical groups, 

were qualitative chemical tests. The procedures and reagents used are described below.  

Tests for alkaloids were performed using three different tests: Dragendorff’s, Wagner, 

and Anisaldehyde tests. The extract was mixed with 1 mL of 1%v/v sulfuric acid, then a few 
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drops of either Dragendorff’s reagent (potassium bismuth iodide solution) or Wagner reagent 

(solution of iodine in potassium iodide) was added. Alkaloids produce an orange to reddish 

brown precipitate with these reagents (Harborne, 1998; Ghosh et al., 2010). A few drops of 

the extract in ethanol were put on the filter paper, left to dry, and then a drop of anisaldehyde 

reagent (0.5% v/v anisaldehyde in 10% v/v concentrate sulfuric acid in absolute ethanol) was 

added. The filter paper was put on the hot plate for 3 minutes. Any alkaloids present yielded a 

dark violet color. 

Tests for anthraquinone were performed using Bontrager’s and modified Bontrager’s 

tests. Each extract was added to 1 mL of 1%v/v sulfuric acid, and boiled in a water bath for 5 

minutes. Equal volumes of dichloromethane were added to the extract and stirred for 5 

minutes. Then, the separated dichloromethane layer was placed in a test tube, and 

approximately a half volume of 1% w/v potassium hydroxide solution was mixed in and 

stirred well. A rose-pink to red color was produced in the basic layer indicating the presence 

of anthraquinones and naphthoquinones. For modified Bontrager’s tests, the extract was 

combined with 1 mL of 1%v/v sulfuric acid and 1 mL of 5%w/v ferric chloride solution. This 

mixture was then stirred and boiled in a water bath for 5 minutes. The same procedure as the 

Bontrager’s test was then followed (Harborne, 1998; Sofowora, 2008).   

Tests for carbohydrates were conducted using Fehling and Molisch tests (Sofowora, 

2008). The extract was combined with equal volumes (1-2 mL) of Fehling A (copper sulfate 

in distilled water) and Fehling B (potassium tartrate and sodium hydroxide in distilled water). 

Then, the extract was boiled in the water bath for 20 minutes. A brick red precipitate was 

formed, indicating a presence of reducing sugar. For the Molisch test, the extract was added to 

a few drops of 5% w/v -naphthol in ethanol.  Approximately 1 mL of concentrate sulfuric 

acid was slowly added through the side of the test tube. The mixture was then allowed to 

stand for a few minutes. A purple to red-violet color appeared at the interphase between two 

layers, which indicated a presence of carbohydrates and glycosides with sugar residues.   

A Kedde’s test was used to verify for cardiac glycosides. The extract was added to 

ethanol or methanol in the tray. Then a few drops of Kedde A (2% w/v of 3,5-dinitrobenzoic 

acid solution in methanol) was added, followed with the same amount of Kedde B (1% w/v 

sodium hydroxide in methanol). A purple color was formed, which was a positive result. The 

mixture of Kedde A and Kedde B solutions, giving a light pink color, was a color blank 

control.  

To check for coumarin a coumarin test was used. The extract solution was dropped 

onto the filter paper, left it to dry, and then a drop of 10% sodium hydroxide solution was 

added. The filter paper was observed for luminescence under a wavelength of 366 nm for any 

positive results.  

The levels of flavonoids were investigated using alkaline reagent and Shinoda tests. 

For the alkaline reagent test, the extract was added to 10% w/v sodium hydroxide solution. 

Formation of an intense yellow color, which turned colorless after addition of dilute acid 

solution, indicated a presence of flavonoids. For the Shinoda test, a piece of magnesium 

ribbon was added to the extract in ethanol solution, followed by drop wise addition of 

concentrate hydrochloric acid. If a pink scarlet, crimson red or occasionally green to blue 

color appears after few minutes, this indicates a positive result. 

To test for saponin, the froth test was conducted. 1-2 mL of distilled water was mixed 

into the extract and shaken vigorously for approximately 5 minutes. Formation of a stable 

froth for at least 10 minutes showed a positive result.  

Sterols and terpenoids were checked using the Salkowski test. The extract was 

dissolved in chloroform and a few drops of concentrate sulfuric acid.  The mixture was then 

shaken well and allowed to stand for a few minutes. A red color formed in the chloroform 
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layer indicated a presence of sterols. Formation of yellow color indicated a presence of 

terpenoids. 

Gelatin and ferric chloride tests were used to analyze for tannins. In the gelatin test, 

the extract was added with 1% w/v gelatin solution containing 10% w/v sodium chloride. A 

positive result gave a white precipitate. For the ferric chloride test, if a blue-black or dark 

blue-green precipitate appeared when the extract was added to ferric chloride TS, then this is a 

positive result.    

 

 

RESULTS AND DISCUSSION 

 

Results 

Melientha suavis Pierre (pak-wan pa) samples were obtained from Saraburi (SB) and 

Uthai Thani (UT) provinces of Thailand. The one from SB was cultivated in a farm, and the 

other from UT was collected from the forest. Urobotyra siamensis Hiepko (pak-wan mao) 

was collected from Kanchanaburi (KB) province in Thailand. The used parts were the young 

leaves and stems for the SB sample, and old leaves and stems for the UT and KB samples. The 

physical characteristics of pak-wan pa SB extracts were viscous, brown to black color, and 

with a specific odor, although the water extract was solid and light brown. The physical 

characteristics of pak-wan pa UT were similar to that of SB, except that the methanol extract 

was oily and the water extract was dark brown with a characteristic odor. In comparison, the 

hexane and the methanol extracts of pak-wan mao KB were greenish brown, and the water 

extract was pale brown. The percent yields of all extracts are shown in Table 1. 

Table 2 shows phytochemical screening results of three pak-wan samples in different 

solvent extracts. The hexane extract of pak-wan pa SB contained alkaloids, reducing sugar, 

flavonoids and tannins. The hexane extract of pak-wan pa UT contained alkaloids and sterols, 

however the results for carbohydrates and flavonoids were not clear. The hexane extract of 

pak-wan mao KB clearly showed an alkaloid component. The ethyl acetate extract of pak-wan 

pa SB contained alkaloids, carbohydrates, and flavonoids. In comparison, the ethyl acetate 

extract of pak-wan pa UT showed similar components, but also contained coumarin, sterols, 

and tannins. This was similar to the ethyl acetate extract of pak-wan mao KB but without 

flavonoid, sterols, triterpenoid and saponins. The methanol extracts of pak-wan pa SB and 

pak-wan pa UT contained alkaloids, carbohydrates and tannins. While the methanol extracts 

of pak-wan pa SB showed a positive result for coumarin, that of pak-wan pa UT did not. The 

results for the alkaline reagent and Salkowski tests of pak-wan pa UT were not clear. The 

methanol extracts of pak-wan mao KB contained alkaloids, carbohydrates, coumarin and 

tannins. Only the water extracts of all three samples showed saponin components, although 

the froth did not stay for a very long time and the height of the froth decreased as time passed. 

The water extracts of pak-wan pa SB and pak-wan pa UT contained similar components as the 

other extracts. The water extracts of pak-wan pa UT showed positive results for 

anthraquinones and flavonoid, while the water extracts of pak-wan pa SB did not. The water 

extract of pak-wan mao KB contained similar components to that of pak-wan pa SB including 

a presence of tannins, which pak-wan pa SB did not have. 
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Table 1. The physical characteristics and percent yield of Melientha suavis Pierre (pak-wan 

pa) and Urobotyra siamensis Hiepko (pak-wan mao) extracts 

 

Physical characteristics / Plant extracts 
Percent yield 

g  (%w/w) 
Color Consistency 

Melientha suavis Pierre (Saraburi, SB)     

Hexane 12.16 (3.15) Brown to black Viscous 

Ethyl acetate 6.90 (1.79) Brown to black Viscous 

Methanol 94.93 (24.61) Brown to black Viscous 

Water 22.45 (5.82) Light brown Solid 

Melientha suavis Pierre (Uthai Thani, UT)     

Hexane 3.86 (1.99) Brown to black Viscous 

Ethyl acetate 3.65 (1.89) Brown to black Viscous 

Methanol 42.11 (21.76) Brown to black Viscous oily 

Water 25.89 (13.38) Brown Solid 

Urobotyra siamensis Hiepko (Kanchanaburi, KB)     

Hexane 5.87 (2.70) Greenish  brown Viscous 

Ethyl acetate 3.05 (1.40) Brown to black Viscous 

Methanol 66.75 (30.44) Greenish  brown Viscous 

Water 14.79 (6.79) Pale brown Solid 
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Table 2. Phytochemical screening results of Melientha suavis Pierre (pak-wan pa) and 

Urobotyra siamensis Hiepko (pak-wan mao) extracts from three different sources 

 
Phytochemicals Tests Plant extracts 

  Melientha suavis Pierre (Saraburi, SB) 

  Hexane Ethyl acetate Methanol Water 

Alkaloids Dragendorff’s -- -- -- -- 

 Wagner -- -- + ++ 

 Anisaldehyde + ++ + + 

Anthraquinone Bontrager’s -- -- -- -- 

 Modified bontrager’s -- -- -- -- 

Carbohydrates Fehling + -- -- -- 

 Molisch -- + + + 

Cardiac glycosides Kedde’s -- -- -- -- 

Coumarin Coumarin -- -- + + 

Flavonoids Alkaline reagent + + + -- 

 Shinoda -- -- -- -- 

Saponin Froth -- -- -- + 

Sterols and Terpenoids Salkowski -- -- -- -- 

Tannins Gelatin + -- -- -- 

 Ferric chloride -- -- + -- 

  Melientha suavis Pierre (Uthai Thani, UT) 

  Hexane Ethyl acetate Methanol Water 

Alkaloids Dragendorff’s -- -- + -- 

 Wagner -- +/- + -- 

 Anisaldehyde ++ ++ ++ ++ 

Anthraquinone Bontrager’s -- -- -- -- 

 Modified bontrager’s -- -- -- + 

Carbohydrates Fehling -- + -- -- 

 Molisch +/- + + + 

Cardiac glycosides Kedde’s -- -- -- -- 

Coumarin Coumarin -- + -- + 

Flavonoids Alkaline reagent +/- + +/- + 

 Shinoda -- + -- + 

Saponin Froth -- -- -- + 

Sterols and Terpenoids Salkowski + + +/- -- 

Tannins Gelatin -- -- +/- -- 

 Ferric chloride -- + + -- 

  Urobotyra siamensis Hiepko (Kanchanaburi, KB) 

  Hexane Ethyl acetate Methanol Water 

Alkaloids Dragendorff’s -- -- + + 

 Wagner -- + -- -- 

 Anisaldehyde ++ + ++ ++ 

Anthraquinone Bontrager’s -- -- -- -- 

 Modified bontrager’s -- -- -- -- 

Carbohydrates Fehling -- + + -- 

 Molisch -- -- + + 

Cardiac glycosides Kedde’s -- -- -- -- 

Coumarin Coumarin -- + + +/- 

Flavonoids Alkaline reagent -- -- -- -- 

 Shinoda -- -- -- -- 

Saponin Froth -- -- -- + 

Sterols and Terpenoids Salkowski -- -- -- -- 

Tannins Gelatin -- +/- + + 

 Ferric chloride -- -- -- -- 

++ = strong positive; + = positive;  -- = negative; +/- = not clear 
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Discussion  
Solvent extractions by soxhlet apparatus were used in according to increasing 

polarities from hexane to water. Nonpolar solvents were used at the beginning of the 

extraction process to remove very high nonpolar components. Alcohol is general solvent, 

which can dissolve high and somewhat low polarity compounds. Percent yields of the extract 

are shown in Table 1. The methanol extracts were the highest yield (21.76-30.44 %w/w) for 

all samples. Similarly, it has been reported that the crude extract of pak-wan pa gave the 

highest percent yield in ethanol (5.10%) soxhlet extract (Hatthakitpanichakul and 

Tangjitjaroenkul, 2007).  

Phytochemical tests provide some preliminary data for chemical groups in the crude 

extracts. The phytochemical screening results of young pak-wan pa SB and old pak-wan pa 

UT showed similar chemical components, except that the water extract of pak-wan pa UT had 

positive results for anthraquinone glycosides in the modified Bontrager’s test.  Apart from 

water, all of the pak-wan pa SB extracts contained flavonoids, which was clearly seen in the 

alkaline reagent test. Only the ethyl acetate and water extracts of pak-wan pa UT tested 

positive for flavonoids. The hexane and ethyl acetate extracts of pak-wan pa UT showed the 

red-violet ring in the Salkowski test which indicated sterol compounds, whereas that of pak-

wan pa SB did not. The results implied that there were phytochemical differences between the 

age and source of plants. In contrast, flavonoid was not found in pak-wan mao KB extracts. 

The chemical tests used in this analysis were only for screening phytochemical groups. 

There were some limitations that can give either false negative or false positive results. The 

dark or intense color of the extracts, and the small quantity of the crude extracts, might give 

false negatives or unclear results. Since the phytochemicals are groups of many compounds 

and the test reagents are not specific, there might be some chemicals giving false positives. 

Phytochemical components which were found in pak-wan pa and pak-wan mao were similar 

to that of pak-wan ban (Selvi and Basker, 2012). However, the phytochemical groups contain 

plenty of compounds. Therefore, it is necessary to separate and investigate the crude extracts 

using chromatography techniques. Moreover, in the preliminary results the methanol extracts 

of pak-wan pa SB showed some antioxidant activities that exhibited a relatively high IC50 

value (1.94 g/mL) compared with that of gallic acid (2.80 g/mL) in DPPH assay.  

 

CONCLUSION 

 

Different polarities of solvents used in the extraction of Melientha suavis Pierre (pak-

wan pa) and Urobotyra siamensis Hiepko (pak-wan mao) with soxhlet apparatus allowed 

methanol extracts to provide the highest percent yields. Standard chemical tests give some 

clues about phytochemical components of pak-wan pa and pak-wan mao. Different stages of 

leaves and stems of pak-wan pa showed minor chemical variety. Pak-wan mao contained 

similar chemical components to that of pak-wan pa. Alkaloids were commonly found in all 

extracts. Flavonoids were generally found in pak-wan pa, but not in pak-wan mao. It would 

therefore be interesting to further investigate the components of pak-wan to search for more 

bioactive compounds. 
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