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Abstract: The purpose of this study was to isolate a new compound from the seeds of Combretum quadrangulare Kurz, which showed 
antibacterial activity. The seeds were macerated with 95% of ethanol and then purified by column chromatography using Avicel as the 
adsorbent. After that, 50% of methanol in water was used as the eluting solvent and continued to further purify by Avicel preparative 
layer chromatogram 2 times using 80% of methanol in water as developing solvent. MIC of pure compound was done by two fold 
dilution method. Muller Hinton agar was selected as the media. The new compound was found as combretin, a steroidal alkaloid, and 
showed antibacterial activity against Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853 better than 
Staphylococcus aureus ATCC 25923. 
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1. Introduction 

Combretum quadrangulare is typically the common 

plant in Thailand particularly in open wet places. 

Various therapeutic uses of it were anthelmintics 

(seeds, roots and leaves) and curing veneral disease 

(roots and seeds) [1]. 

For example, alcoholic and other extracts obtained 

from the roots and seeds could kill earthworms [2]. 

Also, crude extracts from the seeds showed 

antibacterial activity. The identified flavonoid 

compound is combretol. In addition, three compounds 

of pentacyclic triterpene carboxylic acid, viz 3β, 6β, 

18β,-trihydroxy-urs-12-en-30-ic acid, 3,6-diketo - 

olean-12-en-28-oi cacid and olean-12-en-28-oic acid 

were found as the new compounds from roots and 

seeds and two compounds of long-chain alcohol and 

amino compound, β-sitosterol and β-sito-steryl. 
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Other three flavonoids from the flowers are 

demonstrated i.e. 5-hydroxy-3,7-dimethoxy-2 (3’,4’,5’ 

-trimethoxyphenyl)-4H-1benzopyran-4-one(combretol

),5-hydroxy-2-(3’-hydroxy-4’-methoxy-phenyl)-3,7 

-dimethoxy-4H-1-benzopyran-4-one (ayanin) and 

polymorphic form of 5-hydroxy-2-(4’-hydroxy-3’,5’ 

-dimethoxyphenyl)-3-7-dimethoxy-4H-1-benzopyran-

4-one [3]. 

The seeds of C. quadrangulare were revealed 

anthelmintic activity of roundworms in young buffalo 

[4]. They found that the number of eggs of Neoascaris 

vitulorum in feces was reduced after young buffalo ate 

the seeds and completely disappeared within 1-3 weeks. 

No toxicity of seed extracts was also observed in albino 

rat and mice within 2 days. 

There are 2 flavonoids, viz, kumatakenin and 

iso-kaemferide and 3 types of cycloartane triterpenes 

which were 1α,3β-dihydroxy-cycloart-24-ene-30 

-carboxylic acid 1α,3β-dihydroxy-cycloart-24-ene 

-30-carbo-xylic acid methyl ester and 1α,3β-25 
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-trihydroxy-cycloart-21-al-23-ene-30-carboxylic acid 

methyl ester from the leaves [5]. 

The methanol, methanol-water (1:1) and water 

extracts of the seeds of C. quadrangulare Kurz 

included triterpene glycosides which demonstrated a 

good hepatoprotective activity [6]. Similarly, new 

gallic acid from methanolic extracts of the seeds 

showed strong hepatoprotective activity [7]. 

From our preliminary finding, we found that crude 

methanolic extracts from the seeds of C. 

quadrangulare showed MIC at 312 µg/ml against 

Staphylococcus aureus ATCC 25923 and 

demonstrated antibacterial activity against Escherichia 

coli ATCC 25922, Pseudomonas aeruginosa ATCC 

27853 and Klebciella pneumonia ESBL non-producing 

strain as well [8]. Hence, the objective of this 

investigation is to isolate new compound that showed 

antibacterial activity. 

2. Materials and Methods 

This study was conducted as an experimental study 

to isolate a new compound from the seeds of 

Combretum quadrangulare for MIC determination. 

2.1 Sample Preparations 

Combretum quadrangulare specimens were 

collected from Chiang Mai province in 2007. Mature 

seeds were collected (Nantachit, voucher No.2) and 

kept in CMU’s pharmacy herbarium. The seeds were 

dried at 40ºC and powdered. One kilogram of powder 

was macerated with 3 liters of 95% of ethanol. Each 

replicated was macerated for 1 day, filtered and repeated 

2 times. The filtrate was evaporated in a vacuum. The 

residue (crude extract) was brownish black. The percent 

yield of material collected was 14.38. 

2.2 Equipment 

NMR (nuclear magnetic resonance) spectra were 

recorded on a Bruker FT NMR 500 MHz spectrometer. 

Mass spectrum was recorded by a micrOTOF mass 

spectrometer.  

2.3 Chemical Reagents  

2.3.1 Column Chormatography Adsorbent: 

microcrystalline cellulose powder Merck 70-230 mesh 

(Avicel) 

2.3.2 Preparative Chromatography Adsorbent: 

microcrystalline cellulose powder Merck (Avicel) 

2.4 Screening of Crude 95% of Ethanolic Extract of C. 

quadrangulare Kurz from 2007 and 2010 by Agar 

Dilution Method  

This screening method was performed as previously 

described [9, 10]. Briefly, crude ethanolic extracts of 

2007 and 2010 (using sample that was collected in 

2007 but kept as dried seeds for 4 years in order to 

confirm the result of 2007 sample since 

anti-inflammation action is the objective of the further 

test) were screened for antibacterial activity against 

gram positive and gram negative of 3 types of ATCC 

strains organisms (Table 1). Water was selected to 

dissolve crude 95% of ethanolic extract and then 

two-fold dilution was done by using water as the 

solvent and mixed with Muller-Hilton agar. 

2.5 Purification of Crude 95% of Ethanolic Extract in 

2010 

1.5 g of crude 95% of ethanolic extract was purified 

by column chromatography. Avicel was used as the 

adsorbent. The column was eluted with 50% of 

methanol in water. A 10 ml each from total of 3 

fractions was collected. Each fraction was sound to 

produce the same spot in thin layer chromatogram. 

Each fraction was vacuumed by vacuum pump in order 

to remove methanol in a cool condition for the reason 

that the sample fractions might be heat-labile. The 

remaining water residue was removed by freeze-drying. 

The residues combined and further purified with 

preparative thin layer chromatogram (PTLC) twice. 

Avicel was used as an adsorbent with 1 mm thickness 

and developed with 80% of methanol in water. The 

pure compound was obtained from second PTLC. 
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Fig. 2  Structure of the second part of pure compound. 

pure compound which steric hindrance might be 

occurred easily (Fig. 3). As mentioned above, the 

pentacyclic triterpene carboxylic acid, β-sitosterol and 

β-sitosteryl were isolated. It showed that chemical 

constituents of C. quadrangulare consisted of terpene 

and sterol compounds but there was no terpene 

skeleton at position 3 and 3'. This data confirms that 

pure compound is a steroroidal compound. 

2.8 Determining MIC (Minimum Inhibitory 

Concentration) of the Pure Compound 

The method was accomplished by using the similar  
 

 
Fig. 3  Molecular ion of pure compound.  
 

 
Fig. 4  Fragment ions I,II, III and IV.  
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Fig. 5  Stereochemistry of ether group and aziridine ring.  

procedure as the screening method. Ethyl acetate was 

used as the solvent due to miscible property with media 

(Tables 1 and 2). 

3. Results and Discussion 

Three pathogenic bacteria were selected to 

investigate by agar diffusion method (tested for clear 

zone). Ethyl acetate was designated as the solvent 

because of miscible property with media and 

dissolution of the pure compound. 
 

 
Fig. 6  1H NMR spectrum of pure compound.  
 

 
Fig. 7  Mass spectrum of pure compound.  
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Table 1  MICs of crude extracts and clear zone of pure compound. 

No. Organisms 
MIC I 
(µg/ml) 

MIC II 
(µg/ml) 

 

Crude 95% of ethanolic extract collected in 2006 and 2007 
1 
2 
3 
4 

A. baumannii * 
S. aureus ATCC 25923 
E. coli ATCC 25922 
P. aeruginosa ATCC 27853 

937.50 
< 468.75 
15,000 
1,875.00 

 
< 468.75 
15,000 
1,875.00 

 

Crude 95% of ethanolic extract collect in  2010 (using raw material that collected in 2007 but kept dried seeds for 4 years) 
5 
6 
7 

S. aureus ATCC 25923 
E. coli ATCC 25922 
P. aeruginosa ATCC 27853 

1,250 
5,000 
1,250 

1,250 
5,000 
625 

 

Screening of pure compound (isolated from crude extract 2010) by agar diffusion method 
8 
9 
10 
11 

Control (Ethyl acetate) 
S. aureus ATCC 25923 
E. coli ATCC 25922 
P. aeruginosa ATCC 27853 

No zone 
No zone 
12 
11 

- 
- 
12 
12 

 

Note * was MIC of A. baumannii was done in 2006. 
 

Table 2  MICs of pure compound (isolated from the crude extract 2010) by agar dilution method. 

No. 
Concentrations 
(µg/ml) 

S. aureus 
ATCC 25923 

E. coli 
ATCC 25922 

P. aeruginosa ATCC 27853

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

82 
164 
328 
565 
1,312 
2,625 
5,250 
10,500 
21,000 
Control 
(Ethyl acetate) 

Growth 
Growth 
Growth 
Growth 
Growth 
Growth 
Growth 
Growth 
Growth 
No growth 

No growth 
No growth 
No growth 
No growth 
No growth 
Growth* 
Growth 
Growth 
Growth 
No growth 

No growth 
No growth 
No growth 
No growth 
No growth 
No growth 
No growth 
Growth** 
Growth 
No growth 

Note  * MIC of E. coli was 2,625 µg/ml.  
** MIC of P. aeruginosa was 10,500 µg/ml.  
 

From our previous study, the crude methanolic 

extract of C. quadrangulare showed antibacterial 

activity against gram positive better than gram negative  

and effective against Acenobacter baumannii (the 

resistant strain in the hospital) showed MIC at 937.50 

µg/ml (Table 1, No. 1) (unpublished data, [8]). 

Surprisingly, the seeds were preserved dry over time 

for 4 years, the isolated pure compound showed 

antibacterial activity against gram negative better than 

gram positive (Table 1, No. 2 - No. 7). 

From Table 1 and 2, our data demonstrated a similar 

trend of antibacterial activity. The pure compound 

exhibited effect against E. coli ATCC strain 25922 

(mean of inhibition zone; 12 mm-Table 1, MIC; 2,625 

µg/ml-Table 2) which was better than the effect against 

P. aeruginosa ATCC strain 27853 (mean of inhibition 

zone; 11.5 mm-Table 1, MIC; 10,500 µg/ml-Table 2). 

Unfortunately, the effect against S. aureus ATCC 

strain 25923 could not observed in this study. 

From MIC testing method of pure compound, ethyl 

acetate showed antibacterial action (control test 

showed no growth of bacteria) (Table 2). This may 

result from the used solvent was higher amount than 

that used in agar diffusion method. MIC of E. coli 

ATCC 25922 was around 2,625 µg/ml and MIC of P. 

aeruginosa ATCC 27853 was about 10,500 µg/ml. In 

contrast, antibacterial action against E. coli ATCC 

25922 and P. aeruginosa ATCC 27853 was found from 

agar diffusion of pure compound. For the reason that 

ethyl acetate showed no antibacterial action (Table 1), 

MIC of E. coli ATCC 25922 and P. aeruginosa ATCC 

27853 were subsequently lower than 2,625 and 10,500 
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µg/ml (Table 2). 

To overcome the limitation of solvent effect, the 

control plate may be accomplished first. The used 

solvent should be 50% of ethyl acetate in water due to 

reducing amount of ethyl acetate. The water could 

sparingly dissolve the pure compound as well.  

4. Conclusion 

From 1H NMR and Mass spectra, the pure 

compound was steroidal alkaloid named combretin. 

Combretin showed antibacterial activity against E. coli 

ATCC 25922 and P. aeruginosa ATCC 27853 better 

than S. aureus ATCC 25923 after dried seeds were kept 

for 4 years. 
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