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ABSTRACT:  

AIM: The present communication deals with the Comparison of maximum possible qualitative, 

quantitative, and percentage yield phytochemicals of aerial parts including stem, 

individually and mixture powder form

Method: maceration and Soxhlation extraction method is used for secondary metabolites screening

Results: In this study, we have screen

compounds, Tannins, Saponins, phytosterol, Terpenoids

Reducing sugars in both Soxhlet and 

and tannins content in different extracts was 

difference in pH and % yield on these two methods. Stem, spin, and leaves were subjected to 

extraction due to the richest total content found then Soxhlet extract. 

in the Soxhlet extraction method but quantitatively all total

highest in maceration extract.  

KEYWORD: Euphorbia caducifolia

yield. 

1. INTRODUCTION: [1][2][3]

The present study deals with the species called 

Snuhi, Snuhi Ksheera of southeast Asia

the largest families of plants with about 300 genera and 7,500 species

western region of India majorly in Gujarat,

limestone soils as well as sandy soil, 
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The present communication deals with the Comparison of maximum possible qualitative, 

quantitative, and percentage yield phytochemicals of aerial parts including stem, 

form with different extraction methods by using a hydroalcoholic solvent.

maceration and Soxhlation extraction method is used for secondary metabolites screening

In this study, we have screened the presence of Cardiac Glycosides, Flavonoids, Phenolic 

compounds, Tannins, Saponins, phytosterol, Terpenoids & Triterpenoids, Quinones, 

Reducing sugars in both Soxhlet and maceration extract. Quantitative estimation of flavonoids, phenolic, 

and tannins content in different extracts was the richest presence in macerat

difference in pH and % yield on these two methods. Stem, spin, and leaves were subjected to 

extraction due to the richest total content found then Soxhlet extract. Conclusion:

in the Soxhlet extraction method but quantitatively all totalFlavonoids, Phenolic, 

Euphorbia caducifolia, secondary metabolites, total contents, maceration, soxhlation, % 

[3][4][5] 

The present study deals with the species called Euphorbia caducifolia Haines other traditional terms 

Asia. Euphorbia caducifolia Haines is a Euphorbiaceae

the largest families of plants with about 300 genera and 7,500 species. It is the 

majorly in Gujarat, Rajasthan hilly tracts of the Indian desert on well

sandy soil, and the southern region of West Pakistan. 
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The present communication deals with the Comparison of maximum possible qualitative, 

quantitative, and percentage yield phytochemicals of aerial parts including stem, spin, and leaves 

with different extraction methods by using a hydroalcoholic solvent. 

maceration and Soxhlation extraction method is used for secondary metabolites screening. 

ed the presence of Cardiac Glycosides, Flavonoids, Phenolic 

& Triterpenoids, Quinones, carbohydrates, 

extract. Quantitative estimation of flavonoids, phenolic, 

richest presence in maceration extract. There was a 

difference in pH and % yield on these two methods. Stem, spin, and leaves were subjected to maceration 

Conclusion: There was a high % yield 

Flavonoids, Phenolic, and Tannins content was 

secondary metabolites, total contents, maceration, soxhlation, % 

other traditional terms Rakta 

is a Euphorbiaceae cactus-like one of 

the dominant species in the 

hilly tracts of the Indian desert on well-drained 

 it is commonly known as 
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dandathor, thor, Leaf-Less Milk Hedge, leafless named due to it having shown two to three-month leaf in 

years. Its latex is widelyused by local tribes of different regions habited along with their root and leaves also 

reported in ethnography as used inskin disorders; gastrointestinal diseases, gynecological and obstetrical 

problems; respiratory diseases; musculoskeletal disorders, ENT disorders, immune disorders, and as an 

antidote to snake bites, and scorpion bites, juice inhibits leukocyte migration which acts as a catalyst in the 

development of inflammatory diseases; it may also provide instant relief from Dysmenorrhea, Jaundice, 

Leaves increase the milk production, milky juices is used in cough and cold. Medicinal plants are used for 

different diseases and ailments due to the richest bio reservoirs of various phytochemicals. The medicinal 

properties of the plants are determined by the phytochemical constituents. Some of the important 

phytochemicals include alkaloids, flavonoids, phenolics, tannins, saponins, steroids, glycosides, terpenes, 

etc. which are distributed in various parts of the plants including root, stem, leaf, and spins. Identification of 

phytoconstituents in the plant material helps to predict the potential pharmacological activity of that 

plant.Phytochemicals can be separated from the plant material by various extraction including maceration 

and hot continuous extraction (Soxhlet extraction) techniques. The present communication deals with the 

Comparison of maximum possible qualitative, quantitative, and percentage yield phytochemicals of 

different extraction methods by using a hydroalcoholic solvent. 

Geographical Distribution:  

Euphorbia caducifolia has a rather limited distribution in the Thar Desert in the northwestern part of the 

Indian subcontinent, on the boundary between India and Pakistan. This is an area of sandy hills and shifting 

sand dunes, with clumps of thorny vegetation, low trees, grasses, and scrub. 

Macroscopic and Organoleptic Properties:  

Euphorbia caducifolia forms a dense, branching bush up to 3 m (10 ft) high and 10 m (33 ft) in diameter.  

Root -- Shallow rooted, with latex present. 

Stem-- It is a phylloclade, green, rounded, sometimes flattened due to certain infection, glabrous, shiny 

surface, the mature stem is thick and stout.  Pair of spines is present which are arranged in a cyclic manner, 

the spines are caducous, strong, somewhat curved outward at the tip, about 1 centimeters long, and 

persistent. The succulent stems branch frequently and tend to grow vertically.  

Leaves -- They are thick fleshy, and dark green in color, size of the leaf varies from 3--6 cm long and 1.5 

cm-- 4 cm broad, sessile, oval, unicostate, and reticulate venation. Apex rounded, surface glabrous and 

shiny, latex present. 

It has small oval leaves some 2.5 to 8 cm (1 to 3 inches) long and 2.5 cm (1 inch) wide, but these soon fall. 

They are thick fleshy, and dark green in color, leaves are born in July and fall in October. it generally exists 

in two forms-one red and the other with green inflorescence. 

Spines on the stipules are up to 1 cm (0.4 inche) long,  
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flowers are orange-red and appear in February and March. 

Plant Description: Scientific Classification  

United: Plantae  

Division: Magnoliophyta 

Class: Magnoliopsida 

Order: Malphighials 

Family: Euphorbiaceae 

Subfamily: Euphorbioideae 

Tribe: Euphorbieae 

Sub-Tribe: Euphorbiinae 

Genre: Euphorbia  

Species: caducifolia 

 

Figure 1 Plant Euphorbia caducifolia 

2. MATERIAL AND METHOD: 

2.1 Collection: 

The aerial part of the plant including the stem with spin and leaves was collected from nearby aji dam areas 

of Rajkot district, Gujarat in the month of July to September months at the morning times. 
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Figure 

2.2 Authentication: 

The plant species was authentically verified by

department of bioscience, Saurashtra 

2.3 Extraction: 

2.3.1 Preparation of plant material

The collected aerial part of Euphorbia caducifolia

properly with tap water, avoid remains any trace of late

fungal growth. The stem is chopped either 

drying at room temperature beneatha 

dry in five to six days. Avoid direct sun drying

required thin chopping to avoid degradation

powdered 40 mesh sieved of stem powder, spin powder, leaves powder, 

aerial plant powder was taken for Soxhlet and maceration
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Figure 2 Part of Plant Euphorbia caducifolia 

plant species was authentically verified by Dr. V. S. Thaker, program Co

 University, Rajkot-360005 (Gujarat), of the family 

Preparation of plant material 

Euphorbia caducifolia. Leaves and spin are separated from 

, avoid remains any trace of latex, especially on leaves making

is chopped either longitudinally or horizontally in thin slices for further shade 

a fan and led light for eight to ten days for completely

direct sun drying, the high contain mucilaginous substances in 

to avoid degradation. dried plant material was separately ground

stem powder, spin powder, leaves powder, and mixed

Soxhlet and maceration extraction with selected 

Figure 3 Plant harvested and dried 
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program Co-ordinator PBGE Lab 

family of Euphorbiaceous. 

Leaves and spin are separated from the stem and washed 

making them favorable to 

in thin slices for further shade 

completely dried, leaves can 

contain mucilaginous substances in the stem 

was separately ground into coarsely 

mixed (stem, spin, leaves) 

selected solvent. 
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2.3.2 Preparation of solvent selection  

Ethanol extract can be used for terpenoid sources and water extract for phenolics and flavonoids[6]. 

Hydroalcoholic  [30% distilled water and 70% alcohol]  solvent mixture is selected for further extraction 

and phytoconstituents detection based on the high solubility of these terpenoid, flavonoid, and phenolic 

compounds in the hydroalcoholic solvent mixture. 

2.3.3 Soxhlation and maceration 

The hydroalcoholic solvent is used for extraction in the Soxhlet apparatus and maceration, a mixture of 

aerial plant powder (including stem, spin, and leaves) was extracted by hot and cold both methods and 

calculate the percentage yield of Euphorbia caducifolia. Extraction by Soxhlet required numerous cycles to 

complete the extraction process to indicate colorless and/or absence of chlorophyll passage in the siphon 

tube, after thirteen hours of a continuous cycle at 70 degrees Celsius. Allow cooling for four to five hours 

then remove the extract and evaporate to dryness and calculate the percentage yield. Extraction by 

maceration considers (1:5) ratio (powder: hydroalcoholic solvent) for seven days with interval shaking, after 

seven-days filter it and evaporate to drynessand calculate the percentage yield. aerial plant Soxhlet 

%yields17.4gm and aerial plant maceration %yields7.7gm. Maceration of separate spin, stem, and leaves 

powder. Spin %yield 3.7gm, stem %yield 4.6gm, and leaves %yield 12.8gm. 

2.3.4 Solubility and pH 

The Aerial part of the plant extract was water soluble.The aerial part of plant Soxhlet extract gives 5.77 pH 

and maceration extract gives 6.86 pH. 

2.4 PHYTOCHEMICAL SCREENING: 

2.4.1 Qualitative Analysis 

Phytochemical screening was performed to check alkaloids, steroids, phenol, glycosides, flavonoids, 

tannins, amino acids, terpenoids, carbohydrates, saponins, etc[7] 

Table 1. Phytochemical screening of hydroalcoholic extract of Euphorbia caducifolia 

S/N Phytochemicals 

Testsand 

observation 

Results 

MacerationExtract 

(M) 

SoxhletExtract 

(S) 

1 Alkaloids Hager’s test 

(A creamy white precipitate) 

Absent Absent 

Wagner’s test 

(A brown/reddish precipitate) 

Absent Absent 

2 Carbohydrate Molish’s test 

(A violet ring) 

Present Present 
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3 Reducing sugars Benedict’s test 

(Green/yellow/red color) 

Present Present 

4 Glycosides Borntrager’s test 

(A pink-colored solution) 

Absent Absent 

5 Cardiac Glycosides Keller-Killani test 

(A blue-colored solution (in 

acetic acid layer)) 

Absent Absent 

Baljit test 

(A yellow-orange color) 

Present Present 

Test for Cardenolides 

(A red color, fades to brownish 

yellow) 

Present Present 

6 Proteins and Amino 

acids 

Biuret test 

(A pink-colored sol. (in 

ethanolic layer)) 

Absent Absent 

Ninhydrin test 

(A purple-colored sol. {Amino 

acids}) 

Absent Absent 

7 Flavonoids Shinoda’s test 

(A pink to crimson colored 

solution {flavonal glycosides}) 

Present Present 

Alkaline reagent test 

(An intense yellow color, 

becomes colorless on the 

addition of diluted acid) 

Present Present 

Lead acetate test 

(A yellow precipitate) 

Present Present 

Ferric chloride test 

(A green precipitate) 

Present Present 

Zinc-hydrochloride reduction 

test 

(Magenta color) 

Present Present 

Ammonia test 

(A yellow color) 

Present Present 

8 Phenolic 

compounds 

Iodine test 

(A transient red color) 

Present Present 

Ferric chloride test 

(Dark green/bluish black color) 

Present Present 
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Gelatin test 

(A white precipitate) 

Absent Absent 

Lead acetate test 

(A white precipitate) 

Present Present 

9 Tannins Gelatin test 

(A white precipitate) 

Absent Absent 

10% NaOH test 

(Formation of emulsion 

{Hydrolysable tannins}) 

Present Present 

10 Phlobatannins HCl test 

(A red precipitate) 

Absent Absent 

11 Saponins Foam test 

(Persistent foam for 10 min.) 

Present Present 

12 Phytosterol Salkowski’s test 

(Red color (in lower layer)) 

Present Present 

Libermann-Burchard’s test 

(An array of colorchanges) 

Absent Absent 

Hesse's response 

(Pink ring / Red color (in lower 

chloroform layer)) 

Present Present 

13 Terpenoids& 

Triterpenoids 

Salkowski’s test 

(Golden yellow layer) 

Present Present 

14 Quinones Conc. HCl test 

(A green color) 

Present Present 

Sulphuric acid test 

(A red color) 

Present Present 
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Figure 4  Alkaloids Negative

Figure 6 Glycoside Positive

Figure 8  Flavonoids Presents
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Figure 5 Carbohydrate or Reducing Sugars Presents

 
Glycoside Positive Figure 7 Phenolic 

 
Flavonoids Presents Figure 9 Protein And Ami
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Figure 10 . Phytosterols Positive

Figure 12 Saponins and Tannins Presents

 

2.4.2 Quantitative Estimation 

Quantitative estimation of aerial parts

phenolic, total flavonoids, and total tannin

extractand Spin, stem, leaves individual 

Reagents and Chemicals: Folin-Ciocalteu reagent, gallic acid, and quercetin standards were obtained from 

Sigma-Aldrich Co. (St Louis, MO, USA). Aluminum chloride hexahydrate, methanol, and sodium 

carbonate, Sodium nitrite, Sodium hydroxide

Water was purified using a Milli-Q system

2.4.2.1 Determination of Total Phenolic

Preparation of sample: 20mg extract 

solvent (1mg/ml). The foline-ciocalteu

to 20ml. sodium carbonate 7.5% (N

dissolved into 10 ml of methanol and 
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. Phytosterols Positive Figure 11 Quinones Positive

 
nd Tannins Presents Figure 13 Terpe

 

parts of plant extract of different method extraction. Comparing 

tannin contents between maceration and Soxhlet

individual maceration extractby using the standard spectroscopic method

Ciocalteu reagent, gallic acid, and quercetin standards were obtained from 

Aldrich Co. (St Louis, MO, USA). Aluminum chloride hexahydrate, methanol, and sodium 

nitrite, Sodium hydroxide were obtained from Fisher Scientific (Fair Lawn, NJ, USA). 

Q system (Millipore). 

Determination of Total Phenolic 

mg extract was dissolved in 20ml of extractive solvent 70% hydroalcoholic 

ciocalteu  reagent was prepared by pipet out 2.5ml in volumetric flask makeup 

(Na2Co3) Add 7.5gm in 100ml purified water.

and made up to 100ml with distilled water, and then further diluted to 
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Quinones Positive 

 
Terpenoids Presents 

extraction. Comparing total 

and Soxhlet of aerial part of plant 

standard spectroscopic method.[8], [9] 

Ciocalteu reagent, gallic acid, and quercetin standards were obtained from 

Aldrich Co. (St Louis, MO, USA). Aluminum chloride hexahydrate, methanol, and sodium 

were obtained from Fisher Scientific (Fair Lawn, NJ, USA). 

20ml of extractive solvent 70% hydroalcoholic 

in volumetric flask makeup 

Add 7.5gm in 100ml purified water.10mg of gallic acid was 

and then further diluted to 
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10,20,30,40,50,60(ug/ml). blank solution preparation for UV Add 5ml foline-ciocalteu reagent, 2ml hydro 

alcohol, and 4ml sodium carbonate solution in a test tube. 

Total Phenolic Content: The total phenolics of the extracts were determined using the Folin and Ciocalteu 

methods.  

Table 2. Estimation of total Phenolic contents by FOLIN-CIOCALTEU methods protocol. 
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blank 0.0 

Standard gallic acid 

(ug/ml) 

S1 10 

S2 20 

S3 30 

S4 40 

S5 50 

Test extract 

Sample (mg/ml) 

M 1 

SX 1 

MST 1 

MSP 1 

ML 1 

S= standard gallic acid, M= aerial plant maceration extract, SX = aerial plant Soxhlet extract, MST= 

maceration stem extract, MSP= maceration spin extract, ML= maceration leaves extract. 

 

Table 3. Standard gallic acid (concentration vs. absorbance) 

Standard Sample Absorbance At 760nm with UV 

spectrophotometer 

S1 (10ug/ml) 0.1522 

S2 (20ug/ml) 0.3982 

S3 (30ug/ml) 0.7499 
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S4 (40ug/ml) 1.0432 

S5 (50ug/ml) 1.4058 

 

 

Fig.14. Standard curve of extinction against gallic acid concentration y = 0.3152x – 0.1958; R2 = 0.9965 

 

Table 4. Total phenolic content of a different extract  

Test Sample Content in mg/gm in dry extract sample 

(MEAN ± SEM) (N=3) 

M= Aerial Plant Maceration Extract 1.4±0.005 

SX=Aerial Plant Soxhlet Extract 1.38±0.005 

MST= Maceration Stem Extract 1.08±0.012 

MSP= Maceration Spin Extract 2.21±0.014 

ML= Maceration Leaves Extract 1.38±0.012 

 

2.4.2.2 Determination of Total flavonoids 

Preparation of sample: 20mg extract was dissolved in 20ml of extractive solvent 70% hydroalcoholic 

solvent (1mg/ml). Sodium nitrite 5%, Add 0.5gm in 2ml water makeup to 10ml. 10% Aluminum chloride, 

1gm in 2ml water makeup to 10ml. 1m sodium hydroxide, Add 40gm in 1 litre water. Stock quercetin 

solution was prepared by dissolving 5.0 mg quercetin in 1.0 mL methanol, then the standard solutions of 

quercetin were prepared by serial dilutions using methanol (5–200 𝜇g/mL) and then further diluted to 20, 

40, 60, 80, 100 (ug/ml). blank solution preparation for UV, Add 4ml water, 0.5ml NaNO2, 0.5ml AlCl3, 

2ml NaOH. 

Total flavonoid Content: The total flavonoids of the extracts were determined using the Aluminium 

Chloride methods. 
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Table 5. Estimation of total flavonoid contents by ALUMINUM CHLORIDE methods protocol. 
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blank 0.0 

Standard quercetin 

(ug/ml) 

S1 20 

S2 40 

S3 60 

S4 80 

S5 100 

Test extract 

Sample (mg/ml) 

M 1 

SX 1 

MST 1 

MSP 1 

ML 1 

S= standard gallic acid, M= aerial plantmaceration extract, SX = aerial plant Soxhlet extract, MST= 

maceration stem extract, MSP= maceration spin extract, ML= maceration leaves extract. 

 

Table 6. Standard Quercetin (concentration vs absorbance) 

Standard Sample Absorbance At 510nm with UV 

spectrophotometer 

S1 (20ug/ml) 0.2657 

S2 (40ug/ml) 0.3964 

S3 (60ug/ml) 0.4989 

S4 (80ug/ml) 0.6562 

S5 (100ug/ml) 0.7422 
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Fig.15. Standard curve of extinction against Quercetin concentration y = 0.1213x +0.148; R2 = 0.9939 

Table 7. Total flavonoids content of a different extract  

Sample Content in mg/gm in dry extract sample 

 (MEAN ± SEM) (N=3) 

M= Aerial Plant Maceration Extract 2.81±0.005 

SX=Aerial Plant Soxhlet Extract 1.12±0.008 

MST= Maceration Stem Extract 1.89±0.012 

MSP= Maceration Spin Extract 2.03±0.035 

ML= Maceration Leaves Extract 0.89±0.012 

 

2.4.2.3 Determination of Total tannins 

Tannin content was determined using an insoluble polyvinyl-polypyrrolidone (PVPP), which binds tannins. 

The concentration of 1 mg/ml of extracts was prepared in hydro alcohol and 1ml of each extract was mixed 

with 100mg of PVPP, vortexed, kept at 400 C for 15 min, and then centrifuged at 3000 rpm for 10 min. In 

the clear supernatant, non-tannin phenolics were determined the same way as that total phenolics. Tannin 

content was calculated as a difference between total phenolic and non-tannin content. 

Table 8. Total Tannins content of a different extract  

Name of the Extract Total 

Phenolic 

Content 

(MEAN 

mg/gm) 

 Non-Phenolic 

Content  

(MEAN mg/gm) 

Total-Tannin 

Content 

(mg/gm) in dry 

extract sample 

M= Aerial Plant Maceration Extract 1.4 0.097667 1.3 

SX=Aerial Plant Soxhlet Extract 1.38 0.513667 0.86 
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MST= Maceration Stem Extract 1.083333 0.028667 1.05 

MSP= Maceration Spin Extract 2.216667 1.106667 1.11 

ML= Maceration Leaves Extract 1.383333 0.0025 1.38 

 

3. RESULT AND DISCUSSION 

In this study, phytochemical analysis is very much important to evaluate the possible pharmacological 

action of a plant and to determine the active principles responsible for the known biological activities 

exhibited by the plants, we have screened the presence of Cardiac Glycosides, Flavonoids, Phenolic 

compounds, Tannins, Saponins, phytosterol, Terpenoids & Triterpenoids, Quinones, carbohydrate, 

Reducing sugars in both Soxhlet and maceration extract. Based on this screening, quantitative estimation of 

flavonoids,  phenolic, and tannin content in different extracts was done to find out the richest total phenolic, 

flavonoid, and tannin content. There was a difference in pH and % yield on these two methods. Stem, spin, 

and leaves were subjected to maceration extraction due to the presence of the richest total phenolic, 

flavonoids, and tannin content founded then Soxhlet extract. 

4. CONCLUSION  

There was a high % yield in the Soxhlet extraction method but quantitatively all total phenolic, flavonoids, 

and tannins content were highest in maceration extract. high flavonoids, phenolic, and tannins contents of 

this plant can act as active secondary metabolites which play a vital role in various diseases as antioxidant 

and anti-inflammatory. It required Advanced techniques like Gas Chromatography (GC), Liquid 

Chromatography (LC), High-Performance Liquid Chromatography (HPLC), High-Performance Thin Layer 

Chromatography (HPTLC), etc. are very helpful for the detection of phytoconstituents both qualitatively as 

well as quantitatively. Further study is required. 
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