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1. INTRODUCTION 

Brassica oleracea is a plant native of European 

countries. It is important nutritional food for man. It is 

well known vegetable belongs to the family 

Brassicaceae i.e. Cruciferae. This family comprises 

vegetables and also ornamentals plants and oil producing 

plants
 [1]

. It is biennial crop with large dense and ample 

leaves alternate with saw shaped ends. The seedlings 

with tap roots and heart form cotyledons. The 

Inflorescence is raceme. Each flower has 4 sepals and 4 

petals with six stamens. The ovary is superior and fruit is 

silique. Brassica oleracea used as mild laxative and also 

as anti-inflammatory agent. It is also used to cure 

pneumonia, eye problems. It is good for heart. The seeds 

of Brassica oleracea acts as diuretic and anti-helminthic 

agent. The leaves can be used as cold and hot compressor 

acts against breast inflammation.
[2]

 The phytochemicals 

present in Brassica oleracea are saponins, tannins, 

triterpenoids, alkaloids, flavonoids, phenolics.
[3]

 These 

phytochemicals are responsible for various biological 

activities of Brassica Oleracea. The phenolics present in 

Brassica oleracea were protective against cancer and 

heart diseases. Brassica oleracea was a good source of 

minerals, vitamins, carotenoids, tocopherols, ascorbic 

acid which were good antioxidants.
[4]

 The consumption 

of raw cabbage suppresses the functioning of thyroid 

hormone by blocking the absorption of iodine and causes 

hypothyroidism. 

 

Diabetes mellitus is metabolic disorder of endocrine 

system. Due to latest life style, diabetes has become life 

threat in today’s modern world. It causes due to 

deficiency of insulin secretion. Till now diabetes can be 

controlled by drugs like Sulfonyl urease, thiazolidines, 

D-phenyl alanine along with insulin. These drugs cause 

side effects so people were searching for the less toxic 

without any side effects. In this stage plants were 

identified with antidiabetic activity which are easily 

available, cheap, without side effects. These plants 

improve the functioning of pancreatic tissue and releases 

more insulin and decreases the intestinal absorption of 

glucose and reduces the glucose level in the blood 
[5]

. 

The agriculture department of united states of America 

has announced Brassica Oleracea is the second most 

cooked vegetable in terms of price. The Brassica 

Oleracea was a good source of sinigrin which is sulphur 

glucosinolates which have the preventing capacity of 

colon, prostate and gall bladder cancer. It is rich in 

vitamin C and Manganese.  

 

2. MATERIALS AND METHODS 

2.1 Chemicals 

The organic solvents used in the experiments were of 

analytical grade and purchased from Fisher scientific, 

Mumbai, India.  

 

2.2 Plant samples  
The studied plant sample Brassica Oleracea collected 

from Guntur of Andhra Pradesh, India. The plant 

samples were authenticated at the NISCAIR (CSIR), 

New Delhi. The plant samples were washed and cleaned 

with water to remove any associated dust and debris. The 

cleaned fresh materials were shade dried and grounded to 

fine powder. 
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ABSTRACT 

The present study designed to evaluate the antidiabetic activity of crude extracts of Brassica Oleracea. The plant 

samples were extracted with suitable solvents according their polarity n-hexane, ethyl acetate, methanol, water. 

All three crude extracts of Brassica oleracea were measured for antidiabetic activity using in vitro α-amylase 

inhibition method. Acarbose was used as standard drug for the estimation of antidiabetic activity using α-amylase 

inhibition method. The methanol extract proved with great potential of antidiabetic activity than ethyl acetate and 

aqueous extract. 
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2.3 Plant Extractions  

The dried sample powder of selected Brassica Oleracea 

were packed into a Soxhlet apparatus and extracted with 

the solvents n-hexane, ethyl acetate, methanol, and 

water. The extract was filtered by means of Whatman 

filter paper and then made it dry by means of a rotary 

evaporator. The weight of the crude extract obtained in 

each solvent is noted in Table 1.  

 

Table1: The Weights of the Crude Extracts Obtained in Each Solvent. 

Compound Weight in Grams % extractive value 

Sample Weight 50.62 --- 

Hexane 1.49 2.40 

Ethyl Acetate 3.88 10.72 

Methanol 5.12 15.94 

Water 5.75 13.25 

 

2.4 Phytochemical screening 

Phytochemical screening was conducted on ethyl acetate 

extract, methanol, water extracts by using standard 

phytochemical procedures.
[6,7]

 for the screening of 

terpenoids. alkaloids, flavonoids, phenolics.  

 

2.5 Measurement of Anti-diabetic Activity  

One mL of plant extract and 1 mL of α-amylase, were 

incubated in a test tube at 37°C for 10 min. After pre-

incubation, 1 mL of 1% (v/v) starch solution was added 

and incubated for 15 min at 37 °C. The reaction was 

terminated with 2 mL DNSA reagent, placed in water 

bath for 5 min, cool to room temperature and add 5mL 

distilled water, and the absorbance was measured at 546 

nm using a UV-Visible.
[8]

 spectrophotometer. The 

control reaction contains 100 % enzyme activity without 

any sample extract. The % inhibition of α-amylase by 

each extract was calculated using the following formula.   

% Inhibition of α amylase = Absorbance of control – 

Absorbance of extract /Absorbance of control × 100  

  

3. RESULTS AND DISCUSSION 

3.1 Phytochemical screening 

The phytochemical screening of ethyl acetate, 

methanolic extract and aqueous extract of Brassica 

Oleracea shows the presence of terpenoids, alkaloids, 

phenolics showed in Table 2. The Ethyl acetate extract 

shows the presence of flavonoids and phenols. The 

methanol extract shows the presence of steroids, 

saponins, triterpenoids, flavonoids, phenolics, alkaloids. 

The aqueous extract shows alkaloids, phenolics, 

flavonoids. 

 

3.2 Antidiabetic activity  

The antidiabetic activity of Brassica oleracea was 

determined by using α-amylase inhibition method by 

using acarbose as standard (Fig.1). The concentrations of 

sample were taken as 5µg/mL to 200 µg/mL 

(5,10,15.20,25,50,100,200 µg/mL). The standard drug 

acarbose, ethyl acetate, methanol, water extracts were 

measured by α-amylase inhibition method by using 

acarbose as standard and the values were given in the 

Table 3. The percentage of α-amylase inhibition of 

standard acarbose showed 14.41% at 5µg/mL and 90% 

inhibition shown at 200 µg/mL and IC50 at 20 µg/mL. 

The ethyl acetate extract showed 3.46% at 10 µg/mL and 

63% inhibition of α-amylase at 200 µg/mL. The 

methanol extract shows 6.59% α-amylase inhibition at 

5µg/mL and 78.43% of inhibition at 200 µg/mL and IC50 

at 50 µg/mL. The aqueous extract showed 4.3% of 

inhibition at 5 µg/mL and 76% α-amylase inhibition at 

20 µg/mL and IC50 at 100 µg/mL. Among all extracts 

including the standard acarbose and methanolic extract 

showed IC50 at 50 µg/mL where as standard showed IC50 

at 20 µg/mL. The ethyl acetate and aqueous extract also 

inhibited α-amylase but at 100 µg/mL thus methanol 

extract proved as good antidiabetic agent than ethyl 

acetate and aqueous extract. The present study revealed 

that methanolic extract exhibited antidiabetic activity 

nearly equal to standard acarbose because the 

phytochemicals present in methanolic extract were 

responsible for the efficacy of the extract. The extract is 

responsible for the increase concentration of insulin and 

decrease absorption of glucose. The phytochemicals 

present in methanolic extract scavenge free radicals and 

repair pancreatic tissue to facilitate the production of 

insulin and produces antidiabetic effect. 
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Table 2: Phytochemical screening of Brassica Oleracea. 

S. No Screening Tests Ethyl acetate extract Methanolic extract Aqueous Extract 
1 Steroids       
a) Salkowski -ve +ve -ve 
b) Liebermann -ve +ve -ve 
2 Triterpenoids       
a) Salkowski -ve -ve -ve 
b) Liebermann tests -ve -ve -ve 
3 Saponins       
a) Foam -ve +ve -ve 
4 Steroidal saponin       
a) Salkowski -ve +ve -ve 
b) Liebermann -ve +ve -ve 
5 Triterpenoid saponin -ve +ve -ve 
6 Alkaloids       
a) Dragendorffs -ve +ve +ve 
b) Picric acid -ve +ve +ve 
7 Carbohydrates       
a) Benedicts -ve +ve -ve 
b) Molisch -ve +ve -ve 
8 Flavonoids       
  Ferric chloride +ve +ve +ve 
9 Glycosides -ve +ve +ve 

10 Phenols       
a) Fecl3 +ve +ve +ve 
b) Chlorogenic +ve +ve +ve 

 

Table 3: α-amylase inhibition of Brassica Oleracea. 

S. 

No 
Concentration  

 of Sample 
Standard Drug Acarbose Ethyl Acetate Extract Methanolic Extract Water Extract 

Absorbance %Inhibition Absorbance %Inhibition Absorbance %Inhibition Absorbance %Inhibition 
1 5µg/ml 0.766 14.413 0.916 2.134 0.836 6.592 0.856 4.358 
2 10µg/ml 0.654 26.927 0.864 3.464 0.801 10.503 0.826 7.709 
3 15µg/ml 0.541 39.553 0.826 7.709 0.725 18.994 0.795 11.173 
4 20µg/ml 0.415 53.631 0.769 14.078 0.628 29.832 0.743 16.983 
5 25µg/ml 0.265 70.391 0.711 20.559 0.553 38.212 0.711 20.559 
6 50µg/ml 0.189 78.883 0.625 30.168 0.413 53.855 0.547 38.883 
7 100µg/ml 0.145 83.799 0.503 43.799 0.229 74.413 0.419 54.357 
8 200µg/ml 0.089 90.056 0.323 63.911 0.193 78.436 0.206 76.983 

 

 
Fig 1: α-amylase inhibition of Brassica Oleracea 
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4. CONCLUSION 

The hexane, ethyl acetate, methanol, and water extracts 

of plant sample Brassica Oleracea analysed for the 

presence of phytochemicals such as alkaloids, 

flavonoids, phenols, triterpenoids etc.  Moreover, the 

extracts of Brassica Oleracea were also explored for 

antidiabetic activity using in vitro α-amylase inhibition 

method. It was found that the methanol extract of 

Brassica Oleracea was a potential source of anti-diabetic 

properties compared to other extracts. 
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