
   

  

   

   
 

   

   

 

   

   194 Int. J. Environment and Sustainable Development, Vol. 22, No. 2, 2023    
 

   Copyright © 2023 Inderscience Enterprises Ltd. 
 
 

   

   
 

   

   

 

   

       
 

Qualitative and quantitative photochemical  
analysis of amla (Emblica officinalis) and  
henna (Lawsonia inermis) 

Mehjabeen Noor 
Institute of Plant Sciences, 
University of Sindh, 
Jamshoro, Pakistan 
Email: mjabeen_noor@yahoo.com 

Shehnaz Panhwar 
Institute of Biotechnology & Genetic Engineering, 
University of Sindh, 
Jamshoro, Pakistan 
Email: shehnaz.panhwar@gmail.com 

Asif Ahmed Shaikh 
Department of Envoirnmental Engineering, 
NED University of Engineering and Technology, 
Karachi, Pakistan 
Email: asif.shaikh@neduet.edu.pk 

Zameer Ali* 
Department of Freshwater Biology and Fisheries, 
University of Sindh, 
Jamshoro, Pakistan 
Email: alizameer735@gmail.com 
*Corresponding author 

Shehryar Brohi 
Department of City and Regional Planning, 
Mehran UET, 
Jamshoro, Pakistan 
Email: brohisharyar@gmail.com 

 

 

 



   

 

   

   
 

   

   

 

   

    Qualitative and quantitative photochemical analysis 195    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Sujo Meghwar 
Department of Geography, 
University of Sindh, 
Jamshoro, Pakistan 
Email: sujogeographer@gmail.com 

Shafique Ur Rehman 
Department of Public Administration, 
University of Sindh, Pakistan 
Email: rajashah92133@gmail.com 

Abstract: The present research work was undertaken with this aim to inspect 
the two medicinally important plants henna (Lawsonia inermis) of the family 
lythraceae and amla (Emblica officinalis) of family phyllanthaceae for  
their phytochemical analysis using ethanol and methanol reagents. The 
determinations under ethanol and methanol dilution of L. inermis for qualitative 
screening of tannins were positive, phlobatannins were positive, saponins were 
positive and in flavonids test results were also found positive. While the 
determinations under ethanol and methanol dilution of E. officinalis for 
qualitative screening of tannins test gave positive results, its phlobatannins 
gave positive results but less; saponins also gave positive results and flavonoids 
gave negative results. And then the determinations under ethanol and methanol 
dilution of L. inermis for quantitative screening of total carbohydrates were 
6.547 and 6.276 µg/ml, reducing sugars 0.035 and 0.259 µg/ml, total proteins 
0.245 and 0.420 µg/ml, phenolic compounds were 27.1191 and 35.2316 µg/ml, 
total flavonoids contents 0.154 and 0.261 µg/ml, tannins contents 0.664 and 
1.292 µg/ml, and antioxidant activity were 2.411 and 3.218 µg/ml respectively. 

Keywords: henna; amla; qualitative; quantitative; medicinal plants. 
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1 Introduction 

Medicinal plants have a vital role in the well-being of people because of their therapeutic 
efficacy and healing potential (Cordell, 2000). The importance of medicinal plants is 
indispensable to human development (Petrovska, 2012). Various plant parts such as roots, 
leaves, seeds, and bark are useful due to their therapeutic, tonic, purgative, or other 
health-promoting purposes (Foster and Duke, 2000). According to the World Health 
Organization (WHO, 2019), about 80% of the world’s population uses herbal medicine. 
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Traditional medicine is an inexpensive alternative source of medicine at the level of 
primary healthcare in parts of the world that lack modern health facilities (Aziz et al., 
2018). The medicinal plant and its parts are a rich source of active principal compounds 
that help us to alleviate human suffering and certainly have paved the way in the 
formulation of numerous life-saving drugs in use today (Rupani and Chavez, 2018). 

Medicinal plants are proved to be an important biological source of drugs and are 
used as folk medicines, traditional medicines, nutraceuticals and as pharmaceutical 
intermediates (Hao, 2019). The phytochemicals of medicinal plants origin are the 
probable source to cause some definite physiological actions on the human body (Ncube 
et al., 2008). The data showed that about 3.3 billion people in developing countries use 
therapeutic drugs, and therefore conventional medicine is buffered by medicinal plants. 
The use of medicinal plants dates long back in our yesteryears; in fact, as old as human 
civilisation (Petrovska, 2012). 

Medicinal plants continue to inspire new pharmaceutical substances, which provide a 
crucial chemical structure for the development of new antimicrobials and phytomedicine 
(Abukakar et al., 2008). Secondary plant metabolites (phytochemicals) have been studied 
extensively as a source of drug substances in recent years with previously unknown 
pharmacological activities (Krishnaraju et al., 2005). Different plant molecules, including 
vitamins, terpenoids, phenol acids, lignins, stilbanes, tannins, flavonoids, chinones, 
coumarins, alkaloids, amines, betalans, and other antioxidant-rich metabolites (Zhang  
et al., 2001). 

Medicinal plants of natural habitats gains more scientific attention as their systematic 
medicinal properties are long been in practice also their uses are described in ancient 
Unani Egyptians and Chinese writings, that the Unani Hakims, Indian Vaid, European 
and Mediterranean cultures including Romans, Egyptians, Iranians, Africans, Americans, 
and all others have clued us about their herbal therapies that had now been employed 
systematically (Tapsell et al., 2006). Ancient China residents are commonly accepted  
for use of herbal medicines; the first paper on the systemic use of the traditional 
medicinal plant awareness in the eastern Han Dynamas in Shennong (AD-220AD) is the 
Bencao Jing (Shennong’s Herbal Classic) (Sun et al., 2014). 

Traditional medicinal plants are significant to protect the lives of people of different 
ethnic minorities, particularly from remote and less developed regions (Liu et al., 2009; 
Kidane et al., 2018). Plant-based chemicals and active ingredients are the main sources of 
medicine, their concentration and types treat the various disorders, most are inhibitory 
antioxidants, oxidising certain chemical molecules help transfer electrons or hydrogen 
from a substance to an oxidant, creating the freely available radicals between antioxidant 
molecules some of them are flavonoids, vitamin E, vitamin C and phenolic compounds 
(Nekeety et al., 2011). 

The study is comprised of a phytochemical analysis of two medicinal plants which 
included henna (Lawsonia inermis) and amla (Emblica officinalis). The extracts of these 
plants were determined for their chemical compositions. Keltoum and Mohamed (2017) 
mentioned that the flowers yielded more essential oil than the leaves and the seeds 
respectively. Native Plants (2016) is the document on the subject of native plants, as 
henna being a source of organic dye; is nature’s gift for fashion to be used in the eastern 
and western societies. 

Amla is a magnificent and precious natural gift to man; due to his high health and 
nutritional value, he has great potential (Thind, 2019). Vitamin C, amino acids, and 
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minerals are the richest source of Anon (2017). It comprises different chemical 
components such as tannins, alkaloids, and phenols (Zhang et al., 2004). Sheikh (1993) 
illustrated that amla fruit is hard when it is ripe, it weighs approximately between 60 and 
70 grams. Amla ash contains 2.5 ppm, chromium, zinc, and 3 ppm of copper (Anon, 
2017). The present study was carried out for beneficial aspects of human beings and 
better understanding of phytochemical analysis of amla (Emblica officinalis) and henna 
(Lawsonia inermis) 

2 Material and methods 

The plant’s parts used for different remedies by local people were bought from the 
grocer’s shop. 
Table 1 Showing the botanical names, common names, family names, and parts used 

Botanical name Common name Family name Part used 
Lawsonia inermis Henna Lythraceae Leaves 
Emblica officinalis Amla Euphorbiaceae Seed 

The research was carried out in the laboratories of the Institute of Biotechnology and 
genetic engineering and the hi-tech laboratory resource of the University of Sindh 
Jamshoro Pakistan was also used. 

3 Extract formation 

The plant material at its first was surface washed to free it from debris and other 
contaminants, followed by double-distilled waters, and then it was air-dried at room 
temperature (26°C) and grounded to uniform fine powder with a pestle motor. After that 
methanol and ethanol extracts were prepared by taking 20 grams of powder of each plant 
part and they were mixed with 40–45 ml of ethanol and methanol chemicals and solutions 
are formed. Later these solutions were poured into a centrifuge tube and solutions were 
centrifuged for 10 minutes, the filtrate of these solutions was obtained, the obtained 
filtrates were then filtered with the help of filter paper into small bottles, in prepared 
solution more 35 ml ethanol and methanol were added, and samples were frozen for  
48 hours. 

3.1 Qualitative screening of photochemical 

Qualitative screening of photochemical from two plants Lawsonia inermis and Emblica 
officinalis are as under: 

1 test for tannins 

2 test for phylobatannins 

3 test for saponins 

4 test for flavonoids. 
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3.2 Procedure for qualitative phytochemical analysis 

Qualitative phytochemical analysis of henna and amla aqueous extracts was performed 
on the extract using standard methods to classify the components as defined Soni and 
Sosa (2013) and Nipoku and Obi (2009). 

3.2.1 Test for tannins 
A quantity of 1 ml of each test was taken in separate test tubes and then 1 ml of  
0.008 M potassium ferric cyanide was applied to each measuring sample. Additional  
0.1 N HCL-containing 1 mL of 0.02 M ferric chloride. Tannins are found in research 
samples when the appearance is a transient greenish to blue colouring (Soni and Sosa 
2013). 

3.2.2 Test for phytobatannins 
The plant was initially extracted with 2% aqueous hydrochloric acid and was cooked with 
2 ml of each plant extract sample. Red precipitation deposition confirms phlobatannin 
existence (Soni and Sosa, 2013). 

3.2.3 Test for saponins 

The saponin chemical compounds extracted from plant samples were prepared; mix each 
plant sample with 5 ml of distilled water and shake vigorously, then add the sample with 
a few drops of olive oil, The formation of stable foam was an indication for the presence 
of saponins (Soni and Sosa 2013). 

3.2.4 Test for flavonoids 
1 ml of plant extract material was collected in test tubes in each test sample and applied a 
10% lead acetate solution with only a few drops. A yellow appearance florescence 
precipitates were taken as the positive test for flavanoids (Nipoku and Obi, 2009). 

3.3 Quantitative screening of phytochemicals 

Quantitative screenings of phytochemicals from two plants henna (L. inermis) and amla 
(Emblica officinalis) as under: 

1 determination of total carbohydrates 

2 determination of reducing sugars 

3 determination of total proteins 

4 determination of phenolic compound 

5 determination of total flavonoid contents 

6 determination of tannin contents 

7 determination of antioxidants. 
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3.3.1 Determination of total carbohydrates 
To determine total carbohydrate contents of the prepared sample by the reporting process 
phenol-sulphuric acid (Nielsen, 2010). The total 0.5 ml (from each sample of marked 
extract leaves) of the 0.5 ml test sample was used in marked test tubes. The 2.5 ml 
sulphuric acid concentrated in each test tube and 80 UL phenol solution in each test tube 
were loaded. The phenol-sulphuric acid method reported total carbohydrate content 
(Nielsen, 2010). In testing tubes, the cumulative 0.5 ml of carbohydrates was taken (from 
any sample of labelled extracts). The 2.5 ml concentrated sulphuric acid and 50 UL of 
80% phenol solution were filled for each test tube. 

3.3.2 Determination of reducing sugars 
The reducing sugar contents, of prepared samples as calculated by the recorded process 
(Miller, 1959). Test samples were taken in test tubes of 1 ml size (from each labelled leaf 
sample) and 1 ml of freshly prepared 2, 6-DNA reagent was applied to all test tube 
samples. Test tubes plugged in cotton blended very well and left for five minutes cooling 
in boiling water, and tubes to cool for a couple of minutes at room temperature. Test 
tubes plugged with cotton, mixed very well, and all samples were left to be heated in a 
boiling water bath for five minutes and tubes were taken to be cooled at room 
temperature for a few minutes. Using the UV visible spectrophotometer against the blank, 
the sample colour was read at 450 nm. The blank was designed by adding 0.5 ml of 70% 
methanol to the test sample replacement. Various glucose concentrations of 0.2, 0.4, 0.6, 
0.8, 1.0 mg/ml were used to map standard sugar curves. The values obtained were plotted 
and concentrations of test samples were measured. 

3.3.3 Determination of total proteins 
The method was reported by Lowery et al. (1951) for determining the total protein 
content of prepared samples is fairly simple. 0.5 ml of the test sample (from each labelled 
leaf extract) was taken into labelled test tubes and 2.5 ml of alkaline copper reagent was 
applied to determine the total protein content of plant samples. The solution was then 
blended well and left to stand for 10 minutes at room temperature to complete the 
reaction. The solution with a Folin-Ciocalteau reagent of 0.25 ml was applied and the 
whole sample remained until the bluish colour was seen for 30 minutes. Using a  
UV-visible spectrophotometer against the blank, the absorption was read at 750 nm. If 
the sample is checked with all reactions, instead the blank was formed by 0.5 ml of 70% 
methanol. Various bovine albumin protein strands for the calibration curve have been 
prepared. Different bovine albumin concentrations (Fluka), 0.1, 2, 0.3, 0.4, 0.5 mg/ml, 
and the actual research concentration sample were determined from the protein 
calibration curve for the absorption strand vs. concentration. 

3.3.4 Determination of phenolic compound 
The total phenolic content in henna (Lawsonia inermis) and amla (Emblica officinalis) 
extracts from methanol and ethanol was calculated by the Folin-Cocalteus reporting 
method (Yasoubi et al., 2007). In 1 ml of 10 fold diluted reagent Follin-Ciocalteu, 0.2 ml 
was applied to the test sample. Added 0.8 ml 7.5% Na2CO3 (ten-fold was prepared by  
1 ml of Follin-Ciocalteu with 9 ml of water). The sample solution was well combined and 
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all equipment was left for 30 minutes at room temperature. With 0.2 ml 70% methanol, 
Blank was prepared by replacing testing samples. At 765 nm in UV-visible 
spectrophotometer, the absorption against the blank was determined. 

3.3.5 Determination of total flavonoid contents 
The total flavonoid content of henna (Lawsonia inermis) and amla (Emblica officinalis) 
aluminium chloride extracts, calculated by the colorimetric aluminium chloride process 
(Kim et al., 2003). 0.1 ml test sample is applied with 0.3 ml (5%) sodium nitrate 
(MERCK) and equipment were left at room temperature for five minutes, after 0.3 ml of 
10% chloride aluminium (MERCK) had been added, the apparatus had again been left at 
room temperature for 5 min. Instead of a test sample, the blank was prepared using 0.1 ml 
of 70% methanol. At 510 nm, the absorption was measured against the blank. The regular 
absorbance vs. concentration curve was calculated with different quercetin concentrations 
of 0.2, 0.4, 0.6, 0.8, 1.0 mg/ml, and the true quercetin calibration curve concentration test 
samples were calculated. 

3.3.6 Determination of tannin contents 
The tannin content was calculated using Folin and Ciocalteu methods in the methanol and 
ethanol extract of henna (Lawsonia inermis) and amla (Tamilselvi et al., 2012). Added 
0.1 ml of the test sample and purified water of 7.5 ml. Added Folin-Ciocalteu (1:1 v/v) 
0.5 ml and combined with the following reagent. Then 1 ml of 35% sodium carbonate 
solution and 10 ml of clean water were diluted. The mixture was well shaken and kept for 
30 minutes at room temperature. At 725 nm the absorbance was measured. Instead of the 
test sample, blank was developed with 70% methanol. Normal absorption vs. 
concentration curve was determined using a number of gallic acid concentrations as 0.2, 
0.4, 0.6, 0.8, 1.0 mg/ml and the real gallic acid calibration curve was calculated with the 
test levels. 

3.3.7  Determination of antioxidants 
Their methanol and ethanol extracts were tested for their antioxidant activities by two 
medically essential plants, henna (Lawsonia inermis) and amla (Emblica officinalis) 
(Prieto et al., 1999). A sample of 0.2 ml with 2 ml reagent has been applied (0.6 M 
sulphuric acid. 28 mM sodium phosphate and 4 mM ammonium molybdate). At 950 C 
the water bath incubation time was 90 minutes. The test tubes were foiled using 
aluminium foil and test tube sample samples were placed into a boiling bath (digital 
constant temperature tank). The samples were then refrigerated at room temperature and 
the absorption was controlled at 696 nm against blankness. Different levels of  
α-Tocopherol were used for the normal uptake vs. concentrations of 0.5, 1.0, 1.5, 2.5, 
2.0, 2.5mg/ml, and α-Tocopherol (MERCK) calibration curve for the actual 
concentration of the test sample. 
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4 Results 

The laboratory studies were carried out on the phytochemical analysis of henna 
(Lawsonia inermis) and amla (Emblica officinalis) using ethanol and methanol reagents 
with the objectives to do a qualitative analysis of tannins, phlobatannins, saponnins and 
flavonoids to do quantitative analysis of total carbohydrates, reducing sugars, total 
proteins, phenolic compounds, total flavonoids contents, tannins contents and antioxidant 
activity. The results so achieved are presented in graphical illustrations (Table 2), 
interpreted and discussed as follows. 
Table 2 Qualitative screening of phytochemicals: (methanol and ethanol) 

Qualitative 
test 

Henna (Lawsonia inermis)  Amla (Emblica officinalis) 
Reagent  Reagent 

Ethanol Methanol  Ethanol Methanol 
Tannins Positive (++++) Positive (++++)  Positive (++++) Positive (++++) 
Phlobatannins Positive but less 

(++) 
Positive but less 

(++) 
 Positive but less 

(++) 
Positive but less 

(++) 
Saponins Positive (++++) Positive (++)  Positive (++++) Positive (++) 
Flavonoids Positive (++++) Positive (++++)  Negative (-ve) Negative (-ve) 

4.1 Qualitative screening of phytochemicals 

4.1.1 Test for tannins 
The greenish or blue-black colour appeared that indicated (Table 2) the presence of 
tannin in henna (Lawsonia inermis) and amla (Emblica officinalis). 

4.1.2 Test for phlobatannins 
The red precipitates appeared that indicated (Table 2) the presence of phlobatannins in 
henna (Lawsonia inermis) and amla (Emblica officinalis). 

4.1.3 Test for saponins 
The stable foam was formed that indicated (Table 2) the presence of saponins in henna 
(Lawsonia inermis) and amla (Emblica officinalis). 

4.1.4 Test for flavonoids 
The yellow colour precipitates appeared that indicated (Table 2) the presence of 
flavonoid in henna (Lawsonia inermis) and amla (Emblica officinalis). 

4.2 Quantitative screening of phytochemicals 

4.2.1 Determination of carbohydrates 
The carbohydrates in henna (Lawsonia inermis) and amla (Emblica officinalis) were 
determined by adopting standard methods under laboratory conditions; while ethanol and 
methanol reagents were compared for providing significant (P < 0.05) results. The results 
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so achieved are depicted in Figure 1. It was noted that carbohydrates were markedly 
higher in Emblica officinalis extract (10.076 µg/ml) when methanol was used for 
dilution; while carbohydrates determination in Emblica officinalis decreased to  
9.086 µg/ml under ethanol extract. In the case of Lawsonia inermis, the carbohydrates 
were 6.547 and 6.276 µg/ml under ethanol and methanol extracts, respectively. It 
indicated that carbohydrates were markedly higher in Emblica officinalis as compared to 
Lawsonia inermis Moreover, methanol proved to be a more effective reagent to produce 
significant (P < 0.05) results for determining carbohydrates in Emblica officinalis  
while in Lawsonia inermis ethanol extract showed relative accuracy to determine 
carbohydrates. 

Figure 1 Determination of total carbohydrates (20%) in henna and amla determined from 20% 
ethanol and methanol extracts (see online version for colours) 

Ethanol
Methanol

5.000

7.000

9.000

11.000

Henna Amla

6.547

9.086
6.276

10.076

To
ta

l c
ar

bo
hy

dr
at

es
 

(µ
g/

m
l) 

Reagents (%)

Ethanol

Methanol

 

4.2.2 Determination of reducing sugars 
Reducing sugars in henna (Lawsonia inermis) and amla (Emblica officinalis) were 
analysed by standard methods using ethanol and methanol extracts. The results so 
achieved are shown in Figure 2. The data indicated that reducing sugars were appreciably 
higher (0.573 µg/ml) in the ethanol extract of Emblica officinalis, while reducing sugars 
determination decreased to 0.180 µg/ml under the methanol extract of Emblica 
officinalis. In the case of Lawsonia inermis, the reducing sugars were 0.259 and  
0.035 µg/ml under methanol and ethanol extracts, respectively. Methanol reagent proved 
to be more effective to provide accurate results in Lawsonia inermis; while in Emblica 
officinalis ethanol extract proved to be a more effective reagent to produce accurate 
results for determining reducing sugars. 

Figure 2 Total reducing sugar (20%) in henna and amla determined from 20% ethanol and 
methanol extracts (see online version for colours) 
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4.2.3 Determination total proteins 
The total proteins in henna (Lawsonia inermis) and amla (Emblica officinalis) were 
determined using ethanol and methanol extracts by standard laboratory procedures. The 
results illustrated in Figure 3, total proteins were markedly higher 0.511 and 0.506 µg/ml 
in methanol and ethanol extracts of Emblica officinalis. In the case of Lawsonia inermis, 
the total proteins were 0.420 and 0.245 µg/ml under methanol and ethanol extracts, 
respectively. In plant extracts the determined values for total proteins were higher under 
methanol diluted extract as compared to ethanol dilution. However, ethanol extract 
remained ineffective to provide accurate total protein determination in Lawsonia inermis; 
while in Emblica officinalis the difference in total proteins determination was negligible 
under methanol and ethanol extracts. This showed that the methanol reagent was 
relatively effective to provide significant (P < 0.05) results in Lawsonia inermis and 
Emblica officinalis as compared to ethanol extract. 

Figure 3 Total proteins (20%) in henna and amla determined from 20% ethanol and methanol 
extracts (see online version for colours) 
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4.2.4 Determination phenolic compounds 
The phenolic compounds in henna (Lawsonia inermis) and amla (Emblica officinalis) 
were determined by standard procedures and methods using ethanol and methanol 
reagents and the results are demonstrated in the following graph (Figure 4). The data 
show that in Emblica officinalis the phenolic compounds were 41.9281 µg/ml and 
41.3381µg/ml when ethanol and methanol reagents were used respectively, while  
in Lawsonia inermis samples the phenolic compounds were 27.1191 µg/ml and  
35.2316 µg/ml under ethanol and methanol dilutions respectively. In both of the plant 
extract samples there the phenolic compounds regardless of reagents were higher in 
Emblica officinalis compared to Lawsonia inermis samples, while both in Emblica 
officinalis and Lawsonia inermis the determined values of phenolic compounds were 
higher when methanol was used as reagent compared to ethanol reagent. The variation in 
determining values of phenolic compounds under the influence of ethanol and methanol 
reagents were exceptionally significant (P < 0.05) in the case of Lawsonia inermis 
samples while it was found non-significant (P > 0.05) in samples of Emblica officinalis. 

4.2.5 Determination of flavonoids contents 
The flavonoids in Lawsonia inermis and Emblica officinalis plants were tested to 
determine their flavenoids contents by the use of ethanol and methanol extracts by 
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standard laboratory protocol. The results so achieved are illustrated in Figure 5. The 
results showed a higher flavonoid relative value 0.796 and 0.668 µg/ml in methanol and 
ethanol extracts of Emblica officinalis, while in the case of Lawsonia inermis, the 
maximum of flavonoids found were 0.261 and 0.154 µg/ml under methanol and ethanol 
extracts, respectively. In both the plant extracts the determined values for flavonoids were 
higher under methanol diluted extract as compared to ethanol dilution. The results 
confirmed that the methanol reagent was relatively more effective to provide significantly 
(P < 0.05) results in Lawsonia inermis and Emblica officinalis as compared to ethanol 
extract for flavonoids determination. 

Figure 4 Phenolic compound (20%) in henna and amla determined from 20% ethanol and 
methanol extracts (see online version for colours) 
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Figure 5 Flavonoids (20%) in henna and amla determined from 20% ethanol and methanol 
extracts (see online version for colours) 
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4.2.6 Determination of tannins contents 
The Lawsonia inermis (henna) and Emblica officinalis (amla) plants were determined for 
their tannins contents using ethanol and methanol extracts by standard laboratory 
protocols. The data results of laboratory analysis for tannins are illustrated in Figure 6. It 
was observed that tannins content were exceptionally higher of 4.455 µg/ml in ethanol 
extracts of Emblica officinalis; which declined to 1.336 µg/ml in Emblica officinalis 
when methanol was used as a reagent. In the case of Lawsonia inermis, the tannins were 
appreciably higher 1.292 µg/ml under methanol and extract, and declined to 0.664 µg/ml 
in ethanol dilution. For the determination of tannins in Emblica officinalis plants ethanol 
extract was more effective to provide (P < 0.05) results; while in Lawsonia inermis 
methanol extract showed (P < 0.05) for tannins determination. 
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Figure 6 Determination of tannins contents (20%) in henna and amla determined from 20% 
ethanol and methanol extracts (see online version for colours) 
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4.2.7 Determination of antioxidant activity 
The antioxidant activity of henna (Lawsonia inermis) and amla (Emblica officinalis) was 
analysed using standard procedures and compared by diluting ethanol and methanol 
reagents. The results so obtained are illustrated in Figure 7. It was observed that 
antioxidant activity was markedly higher in Lawsonia inermis (3.218 µg/ml) when 
methanol was used for dilution; while antioxidant activity of Lawsonia inermis decreased 
to 2.411 µg/ml when ethanol was used for dilution. In the case of Emblica officinalis, the 
antioxidant activity showed similarity (2.838 and 2.851 µg/ml), when ethanol and 
methanol were used as reagents, respectively. The antioxidants are inhibitory of 
oxidation; their oxidation effects via certain chemical reactions cause free radicals, which 
in turn lead to chain reactions that could have their deleterious damage to living cells; 
such chain reactions are terminated by antioxidants. This indicates that antioxidant 
activity was markedly higher in Lawsonia inermis as compared to Emblica officinalis 
when diluted in methanol. Moreover, methanol proved to be a more effective reagent to 
produce (P < 0.05) accurate results for determining antioxidant activity in Lawsonia 
inermis compared to ethanol reagent; while ethanol and methanol reagents were equally 
effective to determine the antioxidant activity of Emblica officinalis. 

Figure 7 Antioxidant activity from (20%) of henna and amla determined from 20% ethanol and 
methanol extracts (see online version for colours) 
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5 Discussion 

To sum up, the phytochemical analysis results of two medicinally important plants such 
as henna (Lawsonia inermis) and amla (Emblica officinalis) using ethanol and methanol 
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reagents is very important. The following paragraph is a summary of results on phenolic 
compounds, antioxidant activity, carbohydrates, reducing sugars, total proteins, 
flavonoids, and tannins determination. The results showed in Emblica officinalis that the 
phenolic compounds were 41.9281 µg/ml and 41.3381 µg/ml when ethanol and methanol 
reagents were used, respectively; while in Lawsonia inermis samples, the phenolic 
compounds were 27.1191 µg/ml and 35.2316 µg/ml under ethanol and methanol 
dilutions, respectively (Yasoubi et al., 2007). Similarly, antioxidant activity was 
markedly higher in Lawsonia inermis 3.218 µg/ml under methanol dilution and decreased 
in Lawsonia inermis to 2.411 µg/ml under ethanol dilution. In Emblica officinalis, the 
antioxidant activity showed similarity (2.838 µg/ml and 2.851 µg/ml) under ethanol and 
methanol reagents, respectively. Two medicinally important plants henna (Lawsonia 
inermis) and amla (Emblica officinalis) were tested for their methanol and ethanol-based 
extracts to determine their antioxidant activity (Prieto et al., 1999). 

The carbohydrates were higher in Emblica officinalis (10.076 µg/ml) under methanol 
dilution and decreased to 9.086 µg/ml under ethanol extract (Nielsen, 2010). To 
determine total carbohydrate contents of the prepared sample by phenol-sulphuric  
acid method reported by Nielsen (2010). In Lawsoni ainermis, carbohydrates were  
6.547 µg/ml and 6.276 µg/ml under ethanol and methanol extracts, respectively. Sugar 
reduction was higher in Emblica officinalis ethanol extracts (0.573 μg/mL) than in 
methanol extract (0.180 μg/ml) and the reduction in Lawsonia inermis was 0.259 μg/ml 
and methanol extract (0.035 μg/ml). The reducing sugar contents of prepared samples 
were determined by the reported method, Miller (1959). The total proteins were markedly 
higher (0.511 µg/ml and 0.506 µg/ml) in methanol and ethanol extracts of Emblica 
officinalis; while in Lawsonia inermis, total proteins were (0.420 µg/ml and 0.245 µg/ml) 
under methanol and ethanol extracts, respectively (Lowery et al., 1951). 

The flavonoids in the plant Emblica officinal were 0.796 μg/ml and 0.668 μg/ml  
in the extracts of methanol and ethanol; the flavonoids in Lawsonia inermis were  
0.261 μg/ml and 0.154 μg/ml respectively. The tannins were exceptionally higher (4.455 
µg/ml) in ethanol extracts of Emblica officinalis; declined to 1.336 µg/ml in methanol 
reagent (Tamilselvi et al., 2012); while in Lawsonia inermis, tannins were 1.292 µg/ml 
under methanol extract and declined to 0.664 µg/ml in ethanol dilution. 

6 Conclusions 

The variation is determined values of phenolic compounds under the influence of ethanol 
and methanol reagents were exceptionally greater in the case of Lawsonia inermis 
samples while negligible for Emblica officinalis. Antioxidant activity was higher in  
L. inermis in methanol extract; while ethanol and methanol reagents were equally 
effective to determine the antioxidant activity of E. officinalis. Carbohydrates were 
higher in E. officinalis than L. inermis, where methanol extract showed more accurate 
results for carbohydrates in E. officinalis and Ethanol extract in L. inermis. Methanol 
reagent proved to be more effective to determine accurate contents of reducing sugars in 
L. inermis while ethanol extract for E. officinalis. Ethanol extract was ineffective to 
provide accurate total protein determination in L. inermis but effective for E. officinalis. 
The flavonoids were higher under methanol extract compared to ethanol suggested that 
both the test plants methanol extract resolute accurate values for flavonoids. For the 
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determination of tannins in E. officinalis plants ethanol extract was more effective to 
provide accurate determination; while in L. inermis methanol extract showed accuracy for 
tannins determination. 

References 
Abukakar, M.G., Ukwuani, A.N. and Shehu, R.A. (2008) ‘Phytochemical screening and 

antibacterial activity of Tamarindus indica pulp extract’, Asian Journal of Biochemistry,  
Vol. 3, No. 2, pp.134–138. 

Anon (2017) Indian Gooseberry/Amla/Emblica Officinalis: Phytochemicals [online] 
http://archive.allayurveda.com/herb (accessed 11 October 2020). 

Aziz, M., Adnan, M., Khan, A., Shahat, A., Al-Said, M. and Ullah, R. (2018) ‘Traditional uses of 
medicinal plants practiced by the indigenous communities at Mohmand agency, FATA. 
Pakistan’, J Ethnobiol Ethnomed., Vol. 14, No. 2, pp.2–16. 

Cordell, G.A. (2000) ‘Biodiversity and drug discovery – a symbiotic relationship’, Phytochemistry, 
Vol. 55, No. 6, pp.463–480. 

Foster, S. and Duke, J.A. (2000) A Field Guide to Medicinal Plants and Herbs of Eastern and  
North America, Houghton Mifflin Harcourt, Boston, New York, USA. 

Hao, D-C. (2019) ‘Genomics and evolution of medicinal plants’, in Ranunculales Medicinal Plants 
[online] https://doi.org/10.1016/b978-0-12-814232-5.00001-0. 

Keltoum, B. and Mohamed, B. (2017) ‘An optimization of the extraction and the physicochemical 
proprieties of the essential oil of Lawsonia inermis L. cultivated in Biskra (Department of 
Algeria)’, Indian Journal of Pharmaceutical Education and Research, Vol. 51, No. 3,  
pp.286–289. 

Kidane, L., Gebremedhin, G. and Beyene, T. (2018) ‘Ethnobotanical study of medicinal plants in 
Ganta Afeshum District, Eastern Zone of Tigray, Northern Ethiopia’, J. Ethnobiol. Ethnomed., 
Vol. 14, No. 1, pp.1–19. 

Kim, E.J., Ahn, B.K. and Kang, C.W. (2003) ‘Evaluation of the nutritive value of local defatted 
rice bran and effects of its dietary supplementation on the performance of broiler chicks’, J. 
Anim. Sci. Technol., Vol. 45, No. 5, pp.759–766. 

Krishnaraju, A.V., Rao, T.V., Sundararaju, D., Vanisree, M., Tsay, H.S. and Subbaraju, G.V. 
(2005) ‘Assessment of bioactivity of Indian medicinal plants using brine shrimp (Artemia 
salina) lethality assay’, International Journal of Applied Science and Engineering, Vol. 3,  
No. 2, pp.125–134. 

Liu, Y., Dao, Z., Yang, C., Liu, Y. and Long, C.L. (2009) ‘Medicinal plants used by Tibetans in 
Shangri-la, Yunnan, China’, J. Ethnobiol. Ethnomed., Vol. 5, No. 1, p.15. 

Lowery, O.H., Rosenbrough, N.J., Ferr, A.L. and Randal, R.J. (1951) ‘Protein measurement with 
the Folin phenol reagent’, J. Bio Chem., Vol. 193, No. 1, pp.265–275. 

Miller, G.L. (1959) ‘Use of dinitrosalicyclic acid reagent for determination of reducing sugar’, 
Anal. Chem., Vol. 31, No. 3, pp.426–428 [online] http://doi.org/10.1021/. 

Native Plants (2016) Health Benefits, Side Effects and Active Substance of Henna (Lawsonia 
inermis) and its Therapeutic uses as a Medicinal Herb and as Dye Plant [online] 
http://www.pinterest.com. 

Ncube, N.S., Afolayan, A.J. and Okoh, A.I. (2008) ‘“Assessment techniques of antimicrobial 
properties of natural compounds of plant origin”: current methods and future trends’, in 
African Journal of Biotechnology [online] https://doi.org/10.5897/AJB07.613. 

Nekeety, A.A., Mohamed, S.R., Hathout, A.S., Hassan, N.S., Aly, S.E. and Abdel-Wahab, M.A. 
(2011) ‘Antioxidant properties of thymus övulgaris oil against aflatoxin-induce oxidative 
stress in male rats’, Toxicon, Vol. 57, Nos. 7–8, pp.984–991. 

Nielsen, S. (2010) ‘Phenol-sulfuric acid method for total carbohydrates’, Food Analysis Laboratory 
Manual, pp.47–53, Springer, Boston, MA. 



   

 

   

   
 

   

   

 

   

    Qualitative and quantitative photochemical analysis 209    
 

 

    
 
 

   

   
 

   

   

 

   

       
 

Nipoku, O.V. and Obi, C. (2009) ‘Phyto-chemical constituents of some selected medicinal plants’, 
Afri. J of Pure and Applied Chem., Vol. 3, No. 11, pp.228–233 [online] 
http://www.academic.org/ajpac:ISSN 1996-0840. 

Petrovska, B.B. (2012) ‘Historical review of medicinal plants’ usage’, in Pharmacognosy Reviews 
[online] https://doi.org/10.4103/0973-7847.95849. 

Prieto, P., Pinda, M. and Aguilar, M. (1999) ‘Spectro photometric quantitation of antioxidant 
capacity through the formation of a phospho-molybdenum complex: specific application to the 
determination of vitamin E’, Anal Biochem., Vol. 1;269, No. 2, pp.337–341, DOI: 10.1006/ 
abio1999,4019. 

Rupani, R. and Chavez, A. (2018) ‘Medicinal plants with traditional use: ethnobotany in  
the Indian subcontinent’, Clinics in Dermatology [online] https://doi.org/10.1016/ 
j.clindermatol.2018.03.005. 

Sheikh, M.I. (1993) Tree of Pakistan, citeseerx.ist.psu.edu, PN-ABW-25095254. 
Soni, A. and Sosa, S. (2013) ‘Phyto chemical analysis and free radical scavenging potential of 

herbal and medicinal plant extract’, J. Pharm and Phytochem, Vol. 2, No. 4, pp.22–29. 
Sun, X., Yu, J. and Qian, H.N. (2014) ‘Research progress and prospect of Shennong Bencao Jing’, 

Chin. Arch. Tradit. Chin. Med., Vol. 32, No. 9, p.9. 
Tamilselvi, N., Krishnamoorthy, P., Dhamotharan, R. and Arumugam, P. (2012) ‘Analysis of total 

phenols, total tannins and screening of phytocomponents in Indigofera aspalathoides 
(Shivanar vembu) Vahl EX DC’, J. of Chem: and Pharm: Research, Vol. 4, No. 6,  
pp.3259–3262. 

Tapsell, L.C., Hemphill, I., Cobiac, L., Patch, C.S., Sullivan, D.R. and Ferench, M. (2006) ‘Health 
benefits’ of herbs and species: the past, the present, the future’, Med. J. Aust., Vol. 185, No. 4, 
pp.S1–S24, PMID 17022438. 

Thind, S.K. (2019) Practices for Cultivation of Fruits Punjab Agricultural University Ludhiana, 
ISBN: 978-93-86267-00-9 adcomm@pau.edu. 

World Health Organization (WHO) (2019) WHO Global Report on Traditional and 
Complementary Medicine. 

Yasoubi, P., Barzegar, M., Sahari, M.A. and Azizi, M.H. (2007) ‘Total phenolic contents and 
antioxidant activity of pomegranate {Punica granatum L.) peel extracts’, J. Agric. Sci. 
Technol., Vol. 9, No. 35, pp.35–42. 

Zhang, Y.J., Nagao, T., Tanaka, T., Yang, C.R., Okabe, H. and Kouno, I. (2004) ‘Antiproliferative 
activity of the main constituents from Phyllanthus emblica’, Biol. Pharm. Bull., Vol. 27,  
No. 2, pp.251–255. 

Zhang, Y.J., Tanaka, T., Iwamoto, Y., Yang, C.R. and Kouno, I. (2001) ‘Novel sesquiterpenoids 
from the roots of Phyllanthus emblica’, J. Nat. Prod., Vol. 64, No. 7, pp.870–873. 


