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Abstract:- Aqueous extraction from fresh leaves of Acacia 

nilotica by Ultrasound Assisted Extraction (UAE)method 

was proposed in the present study. The intended method 

was occupying most of the features of the green extraction 

method. Efficiency and efficacy of the proposed extraction 

method was compared with the conventional extraction 

method and found satisfactory performance. The % yield 

(extraction efficiency) of the proposed method was 

observed higher than the conventional methanol and 

ethanol extraction. Similarly presences of tested 

phytochemicals werealso higher than the conventional 

method.Antimicrobial study (extraction efficacy) was 

performed against S. aureus(Gram +ve) and S. dysenteriae 

(Gram -ve) bacteria and found almost similar 

antimicrobial activities with the conventional crude 

extract. Based on the experiment the Aqueous UAE 

method may be standardized as an effective green 

extraction procedure. 

 

Keywords:- Green Extraction, Ultrasound Assisted 
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I. INTRODUCTION 

  

Acacia nilotica L. (Raheel et al., 2014; Jamila and 

Rahman, 2016) commonly known as Babla in Bangladesh 
belonging to the family of Fabaceae (Raheel et al., 2014; 

Rahmatullah et al., 2009) is a commonly growing medium 

sized tree. Acacia nilotica popularly regarded as a medicinal 

plant in the South East Asian region (Muniraet al., 2013). 

From ethnobotanical survey it was observed that bark extracts 

is taken orally for curing bronchitis, whereas, pods extracts 

for dysentery and leaves for leucoderma by Santal tribe of 

Chapai Nobabgonj district in Bangladesh (Jamila and 

Rahman, 2016).  Pods and tender leaves are also considered 

in folk medicine to treat diabetes mellitus (Ghani 1998). A. 

nilotica is a widely studied medicinal plant and reported 

various therapeutic uses including anti-asthamatic (Ali et al., 
2012), anti-bacterial (Abdet al.,1998; Sotohyet al.,1997; Ali 

et al., 2012), anti-cancer (Malviyaet al., 2011), anti-diabetic 

(Ali et al., 2012), anti-fungal (Ali et al., 2012), anti-

hypertensive properties (Gilani et al., 1999; Ali et al., 2012), 

anti-inflammatory (Dafallah and Al-Mustafa 1996), 

antioxidant (Malviyaet al., 2011), antipyretic (Ali et al., 
2012), antiscorbutic (Malviyaet al., 2011), antispasmodic 

(Gilani et al., 1999; Ali et al., 2012), astringent (Malviyaet 

al., 2011), bronchitis (Del 2009), congestion (Malviyaet al., 

2011), diuretic (Malviyaet al., 2011), dysentery (Malviyaet 

al., 2011), hemorrhages (Malviyaet al., 2011), intestinal pains 

(Malviyaet al., 2011) and so on.   

 

Ultrasound Assisted Extraction (UAE) process is a 

comparatively noble extraction method introduced end of the 

last century. Ultrasonic extraction is very useful for the 

isolation and purification of bioactive principles (Ishtiaq et 

al., 2009). Application of high-intensity, high-frequency 
sound waves and their interaction with materials is the basic 

principle of extraction. Several probable mechanisms for 

ultrasonic enhancement of extraction including cell 

disruption, improved penetration and enhanced swelling, 

capillary effect, and hydration process have been proposed 

(Huaneng et al., 2007). Previous studies observed that 

extraction variables of UAE method, particularly extraction 

time and temperature, strongly influence the extraction of 

phenolics, antioxidants, and anthocyanins (Ghafoor et al., 

2009). UAE gives the highest extraction yield of some 

flavonoids in lesser time in comparison to maceration and 
soxhlet extraction (Sun et al., 2011). UAE is a potentially 

useful technology as it does not require complex instruments 

and is relatively low-cost.The method may be suitable both 

for small and large scale extraction (Dai and Mumper, 2010). 

 

In the present study the Ultrasound Assisted Extraction 

method was optimized by using fresh leaves juice of A. 

nilotica instead of dried leaves powder to reduce the overall 

extraction process (Sadat et al., 2019). Water is a universal 

solvent which is less hazardous and cheaper than the organic 

solvents.  Theoretically all the compounds inside the cell was 

able to mixed with the surrounding deionized and slightly 
worm water during ultrasound treatment. The method 

successfully comply several points of “six principles of green 

extraction of natural products” (Chemat et al., 2012) and may 
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be termed as a green extraction process. The objective of the 

present study was to standardizedthe use of optimized 
extraction procedure in comparison with the conventional 

extraction method.  

 

II. MATERIALS AND METHODS 

 

2.1. Collection of Plant Material  

The leaves of Acacia nilotica was collected from 

Botanical Pesticide Garden of the Institute of Environmental 

Science(IES) of Rajshahi University (RU), Bangladesh. The 

plant was identified by the professional taxonomist of the 

Department of Botany, RU and a voucher specimen was 

deposited at the herbarium of the institute. 
 

2.2. Extraction Procedure  

Fresh and shade dried leaves of A. nilotica was used in 

the study for comparison (Cheenickal and Mendez 2017). 

Fresh leaves were washed properly by running tap water 

followed by distilled water and placed in a shade for drying 

out the surface water (Francine et al., 2015). After 6 hours, 

200gm fresh leaves were taken and divided into fourparts 

(Part A, B, C and D), 50gm in each. Part-A: fresh leaves were 

used immediately for UAE aqueous extraction and Part-B, 

Part-C and Part-D: fresh leaves were allowed for week long 
drying. After grinding 50gm fresh leaves of Part-B, Part-C 

and Part-Dreduced to 20.4gm, 19.7gmand 21.1gm 

respectively allowed for aqueous UAE, methanol and ethanol 

extraction. 

 

Fresh leaves of Part-A of A. nilotica  was blended in a 

conventional juice machine with 250 ml distilled water 

(material solvent ratio 1:5) for better extraction (Toma et al., 

2001). The juice was transferred to a 500ml conical flask and 

placed in an ultrasonic bath for 30 minutes treatments at 40oC 

bath temperature (Sadat et al., 2019). Fine powder of dried 

leaves (Part-B) was mixed with 102 ml distilled water 
(material solvent ratio 1:5) (Toma et al., 2001) and treated in 

ultrasonic bath as like Part-A. Power Sonic 405 

(Microprocess Controlled Bench Top Ultrasonic Cleaner) 

was used for sonication. The plant extract was then filtered 

through three layers of polyester cloth and dried at 60oC in a 

conventional water bath. Dried crude extract of aqueous 

UAEof Part-A and Part-B was thenstored in an air tight bottle 

labeled as E1 and E2 respectively and preserved in cold 

chamber for further use.  

 

Fine powder of dried leaves of Part-C and Part-D were 
soaked in 98.5 ml of methanol and 105.5 ml of ethanol in a 

conical flask in a ratio 1:5 for 72 hours with intermittent 

shaking as per standard method (Hussain F and Hussain MM. 

2012; Bashir et al., 2014; Latha et al., 2015). The plant 

extract were then filtered by WhatmanNo.1 filter paper and 

concentrated by rotary evaporator under reduced pressure (in 

vacuum at 40oC). The dried methanol (Part-C) and ethanol 

(Part-D) extract was then stored in an air tight bottle labeled 

as E3 and E4 and preserved in cold chamber for further use.  

 

 

 

 

2.3. Percentage of Yield Calculation 

The percentage of yield indicate the efficiency of the 
extraction procedure which was calculated by using the 

following formula (Terblanche et al., 2017) 

 

 % 𝑌𝑖𝑒𝑙𝑑 =  
(𝑊1 𝑥 100)

𝑊2
-----------   Eq. 1  

 

Where, 𝑊1 : weight of dried crude extract and 𝑊2 : weight 

of the plant starting material for extraction (Here, weight of 

fresh plant’s was used for comparison). 

 

2.4. Phytochemical Screening Test 

Qualitative phytochemical test indicate the extraction 

efficiency of the crude extract. In the present study 

phytochemicaltests were performedin the following way;  

 

Alkaloids: (I) Dragendoff's test: Mother solution + 2% of 
H2SO4+  Heat + few drops Dragendoff's reagent → Orange 

red precipitate [Trease and Evans, 1989; Ajayi and Fadeyi, 

2015]; (II) Mayer’s test: Mother solution + 2% of HCl + Heat 

+ few drops Mayer’s reagent → turbidity or yellow 

precipitation [Ajayi and Fadeyi,  2015; Dash et al., 2017] 

Anthraquinones: Mother solution +  benzene or chloroform 

+ 10% (v/v) ammonia solution → pinkish or color change 

[Ayoola et al., 2008; Ajayi and Fadeyi, 2015] 

Flavonoids: (I) Mother solution + dilute ammonia Solution + 

Conc. H2SO4 → yellow coloration that disappear on standing 

[Ayoola et al., 2008]; (II) Mother solution + few drops of 1% 
aluminium solution → yellow coloration [Ayoola et al., 

2008] 

Glycosides: Mother solution + 3 ml of glacial acetic acid + 1 

drop of 5% ferric chloride Solution +  0.5 ml of Conc. H2SO4 

→Brown or blue ring of the interface [Ayoola et al., 2008; 

Dash et al., 2017] 

Saponins: Mother solution + equal volume water +  vigorous 

shaken→ foam stable more than 10 minutes [Dash et al., 

2017] 

Tannins: Mother solution + 1% FeCl3 solution → dark green 

color [Maxson and Rooney 1972; Hazaliet al., 2015] 

Terpenoids:Salkowski test: Mother solution+ 2ml 
Chloroform+ Carefully added 3ml Conc. H2SO4 to form a 

layer → reddish brown color of the interface [Ayoola et al., 

2008] 

 

2.5. Antimicrobial Activity  

Antimicrobial study is a well-known in-vitro method for 

measuring efficacy (pharmacological activity) of the crude 

extracts and may be used for comparison of extraction 

procedures.  Antimicrobial study was done by the disc 

diffusion method (Baker et al., 1993; Mukhtar and Tukur, 

2000; Bauer et al., 1966; Servanet al., 2011; Latha et al., 
2015) onStaphylococcus aureus(Gram +ve) and Shigella 

dysenteriae (Gram –ve).Microorganisms were collected from 

the Microbiology Lab, Department of Biochemistry and 

Molecular Biology, Rajshahi University, Bangladesh. 

Nutrient agar media was used for sub-culturing bacteria at 

37oC. The filter paper discs (sensitivity discs) impregnated 

with the 300µg/disc of extracts was then placed on the 

surface of the inoculated nutrient agar with the aid of 

sterilized pair of forceps. A pre-diffusion time of 30 minutes 
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was allowed for the extracts to diffuse from the discs into the 

agar medium before incubation. The degree of sensitivity of 
the organisms to the extracts was determined by measuring 

diameter of visible zones of inhibition to the nearest 

millimeter. The observed result of clear zone in petridish was 

compared to the standard zone of inhibition: <8 mm = no 

sensitivity; <10 mm= insignificant sensitivity; 10-15mm = 

moderately sensitive; >16mm = highly sensitive (Mukhtar 

and Okafor, 2002). 

 

III. RESULTS AND DISCUSSION 

 

Crude extract obtained from aqueous UAE from fresh 

leaves of A. nilotica (E1)wasobserved dark-greenish 
incolor(Table-1) having yield value 14.8%(Table-2). Similar 

color was also observed in case of crude extracts obtained 

from E2 but the yield value (16.2%) was slightly higher than 

previous one. Methanol (E3) and ethanol (E4)crude extracts 

showed blackish in color having yield of 10.4% and 11.8% 

respectively. After conducting five successive extractions, a 

chart of extraction yield (Mean±S.D.) was prepared (Chart-1), 

which indicated that aqueous UAEextraction from fresh and 

dried leaves were better than conventional methanol and 

ethanol extraction and aqueous UAEextraction from fresh 

leaves was highest. Previous study observed that Jangade et 
al. (2014) found 9.48% yield from methanol extract whereas, 

Howlader et al. (2012) and Bashir et al., (2014) found 

13.26% and 10.4% respectively from ethanol extraction.The 

reference is almost similar to the present study. However, 

aqueous UAE method was observed better extraction than the 

conventional methanol and ethanol extraction procedure. 

Dissolution studies indicated that crude extract of E1 

was instantly soluble in water whereas freely soluble in 
methanol, ethanol and chloroform but sparingly soluble in 

DMSO, ethylacetate, dichloromethane (Table-3). Almost 

similar solubility profile was also observed in case of E2 

crude extract. E3 and E4 crude extracts were observed 

instantly soluble in methanol and ethanol whereas freely 

soluble in water and sparingly soluble in DMSO, 

ethylacetate, dichloromethane. Solubility profile of E1 and E2 

indicated that the crude extracts contain both polar 

(hydrophilic) and non-polar (lipophilic) compounds, which 

justify the use of UAE for extraction of wide range of 

compounds from the plant materials.  

 
Table 1: Physical observation of the dried Crude Extract 

Crude 

Extracts 
Optical Observation Texture 

E1 Dark-greenish color 
Hard and sticky to 

the beaker 

E2 Dark-greenish color 
Hard and sticky to 

the beaker 

E3 Black 
Soft and easy to 

withdraw 

E4 Black 
Soft and easy to 

withdraw 

 

Here, E1: Aqueous UAE from Fresh leaves, E2: 

Aqueous UAE from dried leaves, E3: Methanol extract from 

dried leaves and E4: Ethanol extract from dried leaves 

 

Table 2: Percent (%) Yield of Plants Extract by Aqueous UAE Method 

Extraction 

Method 

Quantity of Plant 

Material for extraction 

Quantity of Plant 

Material after drying 

Solvent 

ratio 

Quantity of Dried 

Crude extract 
% Yield 

E1 50 gm - 1:5 7.4 14.8 

E2 50 gm 20.4 gm 1:5 8.1 16.2 

E3 50 gm 19.7 gm 1:5 5.2 10.4 

E4 50 gm 21.1 gm 1:5 5.9 11.8 

 

Here, E1: Aqueous UAE from Fresh leaves, E2: 

Aqueous UAE from dried leaves, E3: Methanol extract from 
dried leaves and E4: Ethanol extract from dried leaves 

 

 
Chart 1: Extraction yields (Mean ± S.D.) of five successive 

batches 

 

Table 3: Dissolution pattern of the dried crude extract 

Solvent Crude Extracts 

EI E2 E3 E4 

Distilled water +++ +++ ++ ++ 

Methanol ++ ++ +++ +++ 

Ethanol ++ ++ +++ +++ 

Chloroform ++ + ++ ++ 

DMSO + + ++ ++ 

Ethylacetate + + + + 

Dichloromethane + + + + 

 

Here, E1: Aqueous UAE from Fresh leaves, E2: 

Aqueous UAE from dried leaves, E3: Methanol extract from 

dried leaves and E4: Ethanol extract from dried leaves 

+++ Instantly soluble;  ++ Freely soluble (1-3 minutes);  + 

Sparingly soluble (> 5 minutes and vigorous shaking to 

dissolve) 
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Phytochemical screening showed that crude extract 

from E1 and E2 of Acacia nilotica contain most of the tested 
compounds including alkaloid, anthraquinones, flavonoid, 

glycoside, steroid, tannin, terpenoid except saponin (Table-4).  

Observation also showed that anthraquinones, glycoside and 

saponin were absent in methanolic extract (E3) whereas 

anthraquinones, flavonoid and saponin were absent in 

ethanolic extract (E4). Previous study of Das et al. (2016) and 

Howlader et al. (2012) observed the absence of saponin and 

flavonoids respectively in their ethanol extract of A. nilotica. 

Similarly Jangade et al. (2014) reported the absence of 

saponin and anthraquinones in their methanol extract. 

Through phytochemical screening it was observed that 

ultrasound assisted extraction may be a suitable extraction 
procedure instead of conventional extraction procedure. 

Findings also indicated that drying stages of plants may be 

overlooked as similar compounds extracted both from the 

fresh and dried plant’s parts during ultrasound treatment.  
 

Crude extracts ofE1, E2, E3 andE4 of A. nilotica was 

proved promising antimicrobial agent observed from three 

successive antimicrobial studies on S. aureus and S. 

dysenteriae(Chart-2). Previous study of Howlader et al. 

(2012) and Bashiret al. (2014) observed significant sensitivity 

of ethanolic extract on S. aureus, whereas marked sensitivity 

was observed against S. dysenteriaeby Das et al. (2016). 

Crude extract obtained from fresh leaves (E1) and dried 

leaves (E2) by UAE method showed almost similar 

antimicrobial activity. Statistically no significant difference 

was observed on the studied bacteria indicated the same 
efficacy of those two extract (Table-5). 

 

Table 4: Phytochemical screening of aqueous UAE crude extract 

 

 

 

 

Here, E1: Aqueous UAE from Fresh leaves, E2: Aqueous UAE from dried leaves, E3: Methanol extract from dried leaves 

and E4: Ethanol extract from dried leaves 

 

Here, (+) indicated presence of compound, and (–) indicated absence of compound  

 

Table 5: Antimicrobial activity of aqueous UAE crude extracts against bacteria 

Pathogenic 

Zone of Inhibition (mm) by using (300 µg/disc)* 

E1 E2 E3 E4 

S. aureus (Gram +ve) 

 

18.00±3.61 

 

19.33±2.52 

(p=0.739) 

15.67±3.05 

(p=0.465) 

16.67±3.06 

(p=0.185) 

S. dysenteriae (Gram -ve) 

15.67±2.52 

 

16.67±3.51 

(p=0.775) 

14.33±3.06 

(p=0.578) 

15.00±3.61 

(p=0.866) 

* Data was presented as Mean±S.D. considering 3 subsequent tests, p indicated difference with E1 (p>0.05, indicated difference 

was not significant). 

 

Here, E1: Aqueous UAE from Fresh leaves, E2: Aqueous UAE from dried leaves, E3: Methanol extract from dried leaves 

andE4: Ethanol extract from dried leaves 

 

 
Chart 2: Comparison of antimicrobial study of the crude 

extracts of A. nilotica extracted by using different extraction 

method  

 (Here, E1: Aqueous UAE from Fresh leaves, E2: 

Aqueous UAE from dried leaves, E3: Methanol extract from 

dried leaves andE4: Ethanol extract from dried leaves) 

 

IV. CONCLUSION 

 

The proposed “aqueous ultrasound assisted extraction 

from fresh leaves of A. nilotica” revels the similar efficiency 

compared with the conventional extraction method without 

compromising the efficacy of the crude extracts. Additionally 

this method successfully reduced the overall extraction 

process with simple instrument. The cost effective, 

Phytochemical Tests Crude extract 

E1 E2 E3 E4 

1.Alkaloid,(i) Dragendroffs’ test + + + + 

(ii) Mayer’s test + + + + 

2. Anthraquinones - - - - 

3. Flavonoid (i): by H2SO4 + + + - 

(ii): by aluminum + + - - 

4. Glycoside + + - + 

5. Saponin - - - - 

6. Steroid + + + + 

7. Tannin + + + + 

8. Terpenoid + + + + 

http://www.ijisrt.com/


Volume 6, Issue 10, October – 2021                                      International Journal of  Innovative Science and Research Technology                                                 

                                        ISSN No:-2456-2165 

 

IJISRT21OCT689                                                                www.ijisrt.com                     950 

environment friendly, time efficient, operation simplicity 

nature of this method obeyed most of the principles of green 
extraction method. More study with different plant is 

recommended for establishing and popularizing this method 

in the extraction world of the natural products.  
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