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 Abstract 
In this study , it is highlighted the determination of total phenolic contents 

(TPC) and flavonoid contents (TFC) of 95 % ethanol extract and aqueous extract of 

stem bark of  Mimusops elengi L. (Kha-yay),  aerial parts of Tadehagi triquertrum (L.) 

H.Ohashi (Lauk-thay) and Tradescantia spathacea (SW.) Stearn ( Mee-kwin-gamone). 

TPC of 95 % ethanol extracts and aqueous extracts were; 337.77 0.11and 153.00  0.06 

μg GAE/mg of Mimusops elengi, 132.02 0.03 and 140.025  0.04 μg GAE/mg  of 

Tadehagi triquertrum and 38.42  0.00 and 6.02  0.00 μg GAE/mg of Tradescantia 

spathacea by  Folin Ciocalteu’s assay. TFC of 95 % ethanol extract and aqueous 

extracts were; 240.22 0.07 and 87.82 0.02 μg QE/mg of Mimusops elengi, 55.76 0.00 

and 33.15 0.00 μg QE/mg of Tadehagi triquertrum.  TFC of 95% ethanol extract of 

Tradescantia spathacea was 7.17  0.06 μg QE/mg and its aqueous extract cannot be 

detected. Total flavonoid contents were studied by Aluminum chloride assay. These 

both methods were carried out using UV-Vis spectrophotometer.  According to these 

result data, contents of TPC and TFC of both extracts of Mimusops elengi were found 

out more than  Tadehagi triquertrum and Tradescantia spathacea. Thus, this 

investigation   can be supported for determination of drugs about these constituents 

concern with bioactivities such as antioxidant, anti-inflammatory, anti-tumor, 

antibacterial and antifungal activity, etc.  

Keywords      : Mimusops elengi, Tadehagi triquertrum, Tradescantia spathacea,  

                        Total phenolic contents, Total flavonoid contents 

Introduction 
Natural products are known to play an important role in Pharmaceutical 

biology. Plants have been an important source of medicine for thousands of years. 

Even today the World Health Organization estimates that up to 80 percent of people 

still rely mainly on traditional medicines (Kadam et al., 2016 and Shivatare et al., 

2013). Medicinal plants are of great importance to the health of individuals and 

communities. The medicinal value of these plants lies in some chemical substances 

that produce a definite physiological action on the human body (Edeoga et al., 

2005). An attempt to obtain bioactive agents from plants is a worthwhile exercise 

since only 10 % of all plants have been investigated in detail (Harbone, 1973). The 

majority of these bioactive compounds are alkaloids,  phenol , flavonoids followed 

by sesquiterpenes, diterpenes, triterpenes saponins, triterpene aglycones, flavonoids, 

sterols, coumarines quinines's and monoterpenes. It is imperative that 

ethanobotanical researches and phytochemical tests lead to some patent-able and 

industrially exploitable compounds for drug development. The potential biological 

activity of the metabolites of many polyphenols  and flavonoids needs to be better 

investigated. In fact, the identification and the quantification of metabolites 

currently represent an important and growing field of research. 

Phenolic Compounds 

  Phenolic compounds are plant secondary metabolites playing important 

roles in plant resistance. Their chemical structure is based on at least one aromatic 

ring bonded to one or more hydroxyl groups. They are mainly synthesized from 

amino acid phenylalanine which is converted to cinnamic acid. Phenolics are one of 

the largest and most diverse groups of plant active substances. These compounds 

take part in the regulation of seed germination and cooperate in regulating the 

growth of plants, also taking part in defence responses during infection, excessive 
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sun exposure, injuries and heavy metal stress. Phenolic compounds are derivatives 

of the pentose phosphate, shikimate and phenylpropanoid pathways in plants. They 

are essential to the physiology of plants, because of their involvement in various 

important functions (growth, structure, defense, pigmentation, lignifications etc.). 

They are largely found in fruits, vegetables, cereals and beverages (Huang, et al., 

2005). They are a diverse group of chemicals having one feature in common that is 

the presence of at least one aryl ring to which a minimum one hydroxyl group is 

attached reported that plant phenolics are being widely used because of their strong 

antimicrobial property against food borne pathogens and therefore, could be applied 

as novel preservatives in the food industry. In food, polyphenols may contribute to 

the bitterness, astringency, color, flavor, odor and oxidative stability. Phenolic 

compounds exhibit a wide range of physiological properties, such as antiallergenic, 

anti-artherogenic, anti-inflammatory, antimicrobial, antioxidant, anti-thrombotic, 

cardio protective and vasodilatory effects. Polyphenols can act as metal chelators 

which adds to the antioxidant effects of these compounds through inhibition of 

transition metal catalyzed free radical formation. They also act as inhibitor of pre-

harvest seed germination. Polyphenols and other food phenolics are the subject of 

increasing scientific interest because of their possible beneficial effects on human 

health. These compounds are present in all plant foods but their type and levels vary 

enormously depending on the plant, genetic factors and environmental conditions 

(Kumar, et al., 2014). 

Flavonoids  

Flavonoids are a diverse group of plant metabolites with over 10,000 

compounds that have been identified until now. They have several important 

functions in plants, such as providing protection against harmful UV radiation or 

plant pigmentation. In addition, they have antioxidant, antiviral and antibacterial 

properties. They also regulate gene expression and modulate enzymatic action. All 

naturally occurring flavonoids possess three hydroxyl groups, two of which are on 

the ring A at positions five and seven, and one is located on the ring B, position 

three. Biochemical actions of flavonoids depend on the presence and position of 

various substituent groups, that affect metabolism of each compound. They can be 

found in free or bound forms: aglycones or β-glycosides. The flavonoid subclasses, 

based on types of chemical structure, include: flavonols, flavones, flavanones, 

flavanols, anthocyanins and isoflavones. Flavanoid are naturally occurring phenolic 

antioxidants that are present in the human diet. They contribute to the antioxidants 

properties of green vegetables,fruits olive and soybene oil, red wine chocolate, and 

teas. Some flavonoids have been reported to possess a variety of biological 

activities, including, antiallergic, antiinflamatory,antiviral , antiproliferative and 

anticarcinogenic activities (Kozlowska and Szostak-Wegierek, et al., 2014). 

In this study, total phenolic contents and total flavonoid contents of 95% 

ethanol extracts and aqueous extracts of three selected medicinal, Mimusops elengi 

L (Kha-yay), Tadehagi triquetrum (L.) H. Ohashi (Lauk-thay) and Tradescantia 

spathacea (Sw.) Stearm (Meegwin-gamone)  were performed. The scientific names 

of these selected medicinal plants were confirmed at Department of Botany, Pathein 

University 
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(a)                                       (b)                                                          (c)                              

Figure (1) Photographs of (a) MimusopselengiL (Kha-yay), 

(b) Tadehagitriquetrum (L.) H. Ohashi (Lauk-thay) and 

 (c) Tradescantiaspathacea (Sw.) Stearm(Meegwin-gamone) 

Materials and Methods 

Chemical requirments 

Folin-Ciocalteu reagent (FC), gallic acid, sodium carbonate, sodium nitrite, 

sodium hydroxide, aluminium chloride, quercetin and ethanol  

Apparatus requirements 

Beakers (250 mL), glass rods, volumetric flasks (100 mL), test tubes, quartz 

cuvette       (4 mL), micropipette, pasture pipette, beakers, digital balance 

(Shimadzu), measuring cylinder, conical flask, UV-Vis spectrophotometer( PD-

303).  

 Plant materials and collection 

Tadehagi triquetrum (aerial parts) , Tradescantia spathacea (aerial parts) 

and  Mimusops elengi   (stem bark) were collected from  Kyonpyaw  and  

Mawlamyaing Gyun townships,  Ayeyarwady  Region. Selected parts of plants 

were separately cut into small pieces. After being air dried at room temperature for 

two weeks, these parts were made powder by using grinding machine and stored in 

air-tight container to prevent moisture changes.   

Preparation of plant extracts  

 Each 50 g of dried powder of both plants were separately extracted three 

times with                     200 mL of 95% ethanol and water for about one week by 

maceration. After filtration, each of filtrate was concentrated to get 95% ethanol 

and water extract by evaporation.    

Determination of Total Phenolic Contents 

 The total phenolic contents of 95% ethanol and aqueous extract of selected 

parts of plants  were determined by Folin–Ciocalteu assay as describe by Kamtekar, 

et al., 2014 with slight modification. 

Preparation of standard gallic acid solution 

The stock solution of standard gallic acid was prepared by dissolving 125μg 

of gallic acid in 1 mL of distilled water. This stock solution was twofold diluted 

serially with distilled water to get the standard gallic acid solutions with the 

concentration of 125.000, 62.500, 31. 250, 15.625, 7.813 and 3.906 µg/mL. 
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 Preparaton and construction of gallic acid standard curve  

 Each 1mL of  different concentration of Gallic acid solution   was mixed 

with 5 mL of diluted Folin-Ciocalteu reagent (FCR: H2O, 1:10) and incubated for 5 

min. After incubation,       4 mL of 1 M sodium carbonate was added and kept in 

room temperature for 15 minutes and absorbance of reaction mixture was read at 

λmax 765 nm by UV-Vis spectrophotometer.               A standard curve was prepared 

by plotting the absorbance against concentration of gallic acid (125.000, 62.500, 31. 

250, 15.625, 7.813 and 3.906 µg/mL). 

Determination of total phenolic content as gallic acid equivalent in sample  
 The phenolic content in each sample was estimated by Folin–Ciocalteu 

method. Each extract (1 mg) was mixed with 1 mL of distilled water.  The diluted  

Folin–Ciocalteu reagent       (5 mL) was added  to this mixture and incubated for 5 

minutes. After incubation, 4 mL of 1 M sodium carbonate in thes mixture were 

added and kept in room temperature for 15 minutes.  Absorbance of reaction 

mixture was read at λmax765 nm by UV-Vis spectrophotometer. The blank solution 

was prepared as the above procedure by using distilled water instead of sample 

solution. Total phenolic content was estimated by standard curve of gallic acid and 

linear regression equation and the values were presented by microgram gallic acid 

equivalents per milligram (μg GAE /mL )of plant extracts. All tests were performed 

in triplicates. 

Determination of total flavonoid contents  

 The total flavonoid contents of 95% ethanol and aqueous extract of selected 

parts of plants  were determined by Aluminum chloride assay as describe by 

Kamtekar,  et al., 2014 with slight modification. 

Preparation of standard quercetin solution 

 The stock solution of standard quercetin (1 mg/mL) was prepared by 

dissolving 1 mg of quercetin in 1 mL of distilled water. This stock solution was 

twofold diluted serially with distilled water to get the standard quercetin solutions 

with the concentration of 1000, 500, 250, 125, 62.50 and 31.25 µg/mL. 

Preparation and construction of quercetin standard curve  

  Each 1mL of different concentrations  of standard  quercetin solution was 

mixed 4mL of distilled water and 0.3 mL of 5 % sodium nitrite solution was added 

into each test tube. After      5 minutes, 0.3 mL of 10 % aluminum chloride was 

added.   Next after 6 min, 2 mL of 1 M sodium hydroxide was added. Finally, 

volume was making up to 10 mL with distilled water and mixed well. Orange 

yellowish color was developed. The absorbance of these mixtures  was read using 

UV-visible spectrophotometer (PD 303) at λmax 510 nm. A standard curve was 

prepared by plotting the absorbance against concentration of quercetin (1000, 500, 

250, 125, 62.50 and 31.25 µg/mL). All the experiments were run in triplicates. 

Determination of total flovanoid contents as quercetin equivalent in sample 

 Each 1mL of different concentration of 95% ethanol and aqueous extracts of 

selected plants and 4mL of distilled water and 0.3 mL of 5 % sodium nitrite 

solution was added into test tube. After 5 minutes, 0.3 mL of 10 % aluminum 

chloride was added. Next after 6 minutes, 2 mL of 1 M sodium hydroxide was 

added. Finally, volume was making up to 10 mL with distilled water and mixed 

well. Orange yellowish color was developed. The absorbance was measured at 510 

nm spectrophotometer using UV-visible spectrophotometer (PD 303). The blank 

was performed using distilled water instead of plant extract. The samples were 

performed in triplicates. Total flavonoid contents were estimated by standard curve 

of quercetin and excel linear regression equation. The data of total flavonoids 
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contents were expressed as microgram quercetin equivalents per milligram (μg QE / 

mg) of plant extract . 

  The total phenolic contents and total flavonoid contents were calculated the 

following equations.  

                                                             T  = (C V) / M 

               where, T   =  total content of phenolic compounds/ flavanoid 

               C  =  concentration  of gallic acid/ quercetin established from 

the calibration  

                                        curve 

                          V =  volume of extract 

               M =  weight of extract of the plant 

  All results were calculated with standard deviation. 

 

Results and Discussion 

 Formerly researchers reported that phenolic compounds exhibit a wide range 

of physiological properties, such as antiallergenic, antiartherogenic, anti-

inflammatory, antimicrobial, antioxidant, anti-thrombotic, cardioprotective and 

vasodilatory effects (Arts and Hollman,  2005). In this study, the total phenolic 

contents of 95% ethanol and aqueous extract of  stem bark of Mimusops elengi, 

aerial parts of and Tadehagi triquetrum and  Tradescantia spathacea  were 

performed by Folin- Ciocalteu  method with spectrophotometry. Gallic acid was 

used as standard compound for phenolic content. The total phenolic contents were 

calculated from standard  cure of gallic acid  (plot of absorbance against on 

concentration ) see in Figure 3.  The total phenolic contents of all test extracts of 

selected medicinal plants were calculated microgram gallic acid equivalent per 

milligram. Their contents were comparatively presented in Table 3 and Figure 6. 

According to the results, the total phenolic contents of stem bark of  Mimusops 

elengi > aerial parts of Tadehagi triquetrum > aerial parts of Tradescantia 

spathacea. Thisresearch reveals that the potential biological metabolites of plant 

phenols in mostly present in both extracts of stem bark of Mimusops elengi  other 

testes extracts. It can be considered that  the stem bark of M.elengi has possessed  

biological activities  related phenolic compounds. The aerial parts of  Tadehagi 

triquetrum  and Tradescantia spathacea may  relatively possess activities concern 

with phenolic compounds.   

Flavonoids have existed over one billion years and possess wide spectrum of 

biological activities that might be able to influence processes which are 

dysregulated in a disease. Flavonoids are a group of bioactive compounds that are 

extensively found in foodstuffs of plant origin. Their regular consumption is 

associated with reduced risk of a number of chronic diseases, including cancer, 

cardiovascular disease (CVD) and neurodegenerative disorders (Kozlowska and 

Wegierek, 2013). In this experiment, the total flavonoids contents of              95% 

ethanol and aqueous extract of stem bark of Mimusops elengi, aerial parts of 

Tadehagi triquertrum and  Tradescantia spathacea were performed by aluminium 

chloride  method with spectrophotometry.  Quercetin was used as standard 

compound for flavonoid contents. The total flavonoid contents were calculated from 

standard curve of quercetin (plot of  absorbance against on concentration) see in 

Table 2 and Figure 3.  The total flovanoid contents of both test extracts were 

calculated microgram quercetin equivalent per milligram. Their contents were 

comparatively presented in Table 3 and Figure 4. Like the total phenol contents, the 
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stem bark of  Mimusops elengi has highest flavonoid contents   other tested extract 

of aerial parts of Tadehagi triquertrum and  Tradescantia spathacea.  

These are important steps for the understanding of the role of the contents of   

phenols and flavonoids in plant extracts, and for optimizing advice  and knowledge 

to use of  the phenol and flavonoid- based materials for human health. 

 

Table1 Absorbance of Gallic Acid  

 at 765nm 

 
 

 

 

 

 

 

 

 

 

 

                                                                  Figure2 Plot of abs. versus conc. of stdgallic acid 

 

Table 2Absorbance of Quercetin 

 at 510 nm 

 

 

 

 

 

 

 

 

 

 

                                                                                                                     

Figure 3 Plot abs. versus conc. of std.quercetin 

                         

                                                                                                                                                                
Table 3       Absorbance, Total Phenolic Content(TPC) and Total FlavonoidContents 

of 95% Ethanol and Aqueous Extracts of Selected Parts of Three Medicinal Plants 
 

 

Plant 

 

Extract 

(1000 μg/mL) 

Absorbance 

(mean) 

 

TPC 

(μg GAE/mg) 

 

TFC 

( μg QE/mg) TPC TFC 

M. elengi 95% EtOH 2.230 1.300 337.77 0.11 240.22 0.07 

Aqueous 1.029 0.538 153.00  0.06 87.82 0.02 

Tadehagi 

Triquertum 

95% EtOH 0.759 0.397 132.02 0.03 55.76 0.00 

Aqueous 0.659 0.250 140.025 0.04 33.15 0.00 

T. spathacea 95% EtOH 0.292 0.083 38.42  0.00 7.17  0.06 

Aqueous 0.129 0.018 6.02  0.00 ND 

Concentration  

(μg/mL) 

Absorbance 

(mean) 

125.000 0.616 

62.500 0.309 

31.250 0.207 

15.625 0.160 

7.813 0.137 

3.907 0.1403 

Concentration  

(μg/mL) 

Absorbance 

(mean) 

1000.00 0.649 

500.00 0.436 

250.00 0.208 

125.00 0.110 

62.50 0.058 

31.25 0.030 
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Figure 4 Comparing the TPC and TFC of  95% ethanol extract and 

aqueous extract of selected parts of three medicinal plants 

 

Conclusion 
The finding of total phenol contents and flavonoid contents in plant extracts  

will support for health benefits of humans at appropriate doses. This studies showed 

that the concentration  of phenol contents and flavonoid contents of 95% ethanol 

and aqueous extracts in stem bark of Mimusops elengi , aerial parts of Tadehagi 

triquertrum and  Tradescantia spathacea. Moreover, these studies will provide the 

advance investigation for bioactivity tests concern with possess of total phenolic 

contents and flavonoid contents. 
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