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ABSTRACT 

Brassica oleracea var. capitata is herbal plant traditionally used in different country to treat diabetes. In 

present study, the chemical compounds of B. oleracea var. capitata seed were specified by GC-Mass 
technique. Twenty four compounds were found. From these compounds one phenolic compound [2,4-
bis(1,1-dimethylethyl)-] and one alkaloid compound (2,3-Dicyano-5,6-diphenylpyrazine) was specified 
with different concentrations. Alloxan-induced diabetic rabbit was prepared in present study after injecting 
the experimental rabbit with three doses of alloxan (i.v.). Alloxan-induced diabetic rabbits were divided to 
two main groups. First group was administrated orally with 0.3 g/kg phenolic compound (test group) 
while, second group was administrated with 0.3 g/kg alkaloid compounds (test group). The control of 
both groups was alloxan induced diabetic rabbit administrated orally with normal saline. The lowest level 
of glucose was observed in alloxan-induced diabetic rabbits that administrated with phenolic compound 
and the significant reduction was observed after 2 h of administration. While, the moderate reduction of 
glucose level was observed in alloxan-induced diabetes rabbit that administrated with alkaloid compound 
and the significant moderate reduction was observed post 24 h. It can be concluded from current study 

the phenolic compound [2,4-bis(1,1-dimethylethyl)-] that extracted from of B. oleracea var. capitata seed 
is a good treatment for reducing blood glucose in experimental animal and this compound better is better 
than alkaloid (2,3-Dicyano-5,6-diphenylpyrazine) in reducing blood glucose. 
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INTRODUCTION 

Diabetes mellitus (DM) is a chronic disorder 
characterized by impaired metabolism of glucose and 
lipids due to defect in insulin secretion (beta cell 
dysfunction) or action (insulin resistance [IR]). The 
characteristic properties of DM are hyperglycemia, 
microvascular as well as macrovascular, pathologies 
with more than 17.5 million deaths world-wide [1]. It 
represents almost two thirds of the world population. A 
large number of in vivo studies have been conducted 
on animals to test the claimed activity have 
demonstrated the hypoglycemic property of many 
plants, already reported in various literatures [2]. 
Currently available treatment options in modern 
medicine have several adverse effects. Therefore, 
there is a need to develop safe and effective treatment 
modalities for diabetes. Medical plants play an 
important role in the management of DM especially in 
developing countries. More than 400 plants have been 
incorporated in approximately 700 recipes which are 
used to treat [2]. 
Brassica oleracea var. capitata (Brassicaceae) is a 
member of the food family traditionally known as 
cruciferous vegetables and is related to kale, broccoli, 
collards. Important properties of this plant prove the 
versatility in recent time. Antioxidant property [3, 4] of 
B. oleracea studied over which is also responsible for 
its anticholinesterase activity [5]. Both analgesic and 
anti inflammatory [2] properties of the plant were also 
found. Cruciferous vegetables such as cabbage are 
among the most important dietary vegetables 
consumed in Iraq owing to their availability in local 
markets, cheapness and consumer preference. It is 
playing a good role in improving the immune system 
by supporting the host with multi important vitamins 
that helped to eradicate different infectious diseases 
resident in studied area (Iraq) such as enter viruses, 
which resident in the south of Iraq [6-9]. In the recent 
study of Al-Jawadi showed in the diabetic rats, the 
protein extracted from B. oleracea in a dose of 
75mg/kg body weight showed a significant decrease in 
serum glucose, cholesterol and total lipids levels [10]. 
In current study, cooled alcohol was used to extract the 
phenolic and alkaloid compounds from B. oleracea 
var. capitata seeds and checked the affectivity of this 
extracted against the level of glucose in alloxan 
induced rabbit was estimated. This kind of work is 
trying to find the safe treatment of diabetes mellitus. 

 

MATERIALS AND METHODS 

Study Plant 

Seeds of B. oleracea var. capitata were collected from 
B. oleracea var. capitata planted in local market and 
college of agriculture, University of Basrah, Basrah. 
The plant was classified in the Herbarium of 

 

 
Basrah, College of Education, University of Basrah. 
The seeds were dried at 25°C, then ground by a 
blender (Rotel coffee grinder type 24) and kept in 
plastic containers at room temperature until they were 
used. 

Preparation of Alcoholic Extracts of B. 
oleracea var. capitata seeds 

Fifty grams of dried ground seeds of B. oleracea var. 
capitata were refluxed in 250 ml of 70 % ethanol for 24 
hours, the precipitate was removed by filtration, 
through filter paper no.1, and then filtrate was 
concentrated under vacuum using freeze drier [11]. 

Gas chromatography–mass spectrometry 
(GC-MS) analysis 

The GC-MS analysis of the alcoholic extract of seeds 
was performed using Shimadzu GCMS-QP2010 Ultra 
system having automatic sampler CTC analysis 
CombiPAL robotic arm. The inlet temperature was set 
at 260°C. The specification of the capillary column 
used was Agilent 19091S-433: 1548, 52849 HP-5MS 
5% Phenyl Methyl Silox 30 m × 250 μm x 0.25 μm HP-
5MS. The oven temperature was programmed from 
50°C to 260°C. The diluted samples (1/100, v/v, in 
Hexane) of 2 μL were injected. 

 

Isolation of phenols from B. oleracea var. 
capitata seeds 

Fifty gm of seed powder (defatted powder) was 
dissolved in 250 ml of (2%) hydrochloric acid and the 
mixture was put in water bath for 8 h at 60 oC. The 
mixture was filtered by Buchner funnel and precipitate 
was removed. Equal volume of diethyl ether was 
added to the filtrate. The mixture was in water bath at 
32 oC for 50 min. After that the mixture was 
concentrated and dried under vacuum rota-
evaborator at 70 oC. The yielded weight of phenolic 
product was 2.92 gm [11]. 

Isolation of alkaloids from B. oleracea var. 
capitata seeds 

Fifty gm of seed powder (defatted powder) was mixed 
with 250 ml of (10 %) ethanolic acetic acid and put on 
magnetic stirrer for 24 h. Then the mixture was filtered 
and precipitate was removed. The filtrate was 
concentrated to quarter of previous volume by using 
vacuum rota-evaborator at 70 oC and the pH was 
adjusted to 9 with ammonium hydroxide to precipitate 
the alkaloids. The mixture was put in separation funnel, 
20 ml of chloroform was added and the mixture was 
mixed well. The organic layer was collected. This step 
was repeated three times and dried by vacuum rota-
evaborator at 70 oC. The product weight was 1.3 gm 
[11, 12]. 
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Quantization of Phenols and alkaloids in 
seeds extracts 

The standard method of Al – Maliki, (2012) was 
followed to estimate the presence and amount of 
phenols and alkaloids extractions [11]. 

Animals 

Rabbits weighing 2-2.5 kg were procured from central 
animal house of Basrah University, Basrah, Iraq. 
Animals were kept in clean polypropylene cages and 
fed on standard antibiotic free diet. All animals were 
kept in fast for 24 h before staring the experiments. The 
study was conducted following approval from the 
animal ethics committee of Basrah University, Basrah, 
Iraq. 

Diabetes Induction of Rabbits 

The diabetes was induced in rabbits using three 
injections of alloxan monohydrate dissolved in sterile 
normal saline. Alloxan was used immediately after 
preparation and administrated intravenously at a 
period of 48 hrs in a dose of 150 mg/Kg body weight 
[13], then 20 % of glucose dissolved in drinking water 
was given to rabbits orally and they were kept in fast 
for 18 hrs after seven days from last administration. 
Glucose concentrations were measured in blood of 
alloxan-induced diabetic rabbits by using glucose 
oxidase peroxidase enzymatic colorimetric GOD-PAP 
Method [13]. 

Effect of phenols and alkaloids on glucose level in 
alloxan-induced diabetic rabbits 

Twelve alloxan-induced diabetes rabbits were divided 
into two equal groups. The first group was given 3 ml 
of normal saline and considered as a control group. 
While the second group was given 0.3 gm/kg body 
weight of phenolic extract dissolved in 3 ml of normal 
saline, this group considered as a test group. Blood 
samples were collected at different time intervals (0, 2, 
4, 6, 24 h). The glucose concentrations were 
measured at each time point [13]. Similar procedure 
was followed but instead of phenols the alkaloids in 
same concentration was used. 

Statistical Analysis 

All values have been taken as mean value and 
standard error calculated. The differences between 
test and control were analyzed by using Student’s t test 
employing origin 8 version Software. A value of P 
< 0.05 was considered to be statistically significant. 

 

RESULTS 

Gas chromatography–mass spectrometry 
(GC-MS) analysis 

In the present study GC-MS was used to identify the 
composition of seed extract of B. oleracea var. 
capitata. The chromatogram of seed extract of B. 
oleracea var. capitata GC-MS is shown in Fig. 1. 

 

 

Fig. 1. Seed extract of B. oleracea var. capitata shows 24 peaks which indicate that 24 compounds are present in the seed 
extract. 

 

Experiment 

The GC-MS analysis of led to the identification and 
quantification of 24 components (Table 1) which 

 
accounted for 100 % of the total extract. 4-Methyl-
2,5-dimethoxybenzaldehyde represented the highest 
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component  of  seed  extract  followed  
by  6- 
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Octadecenoic acid, (Z). The present results showed 
one phenolic compound [2,4-bis(1,1-dimethylethyl)-] 
and  one  alkaloid  compound  (2,3-Dicyano-5,6- 

diphenylpyrazine). The last two compounds 
represented the most important compound as these 
compounds were used further in current study. 

 
Table 1. Peak report TIC of Chemical compositions of seed extract of B. oleracea var. capitata 

 

 
 

 

Alloxan induces diabetic in rabbits 

Diabetes mellitus was induced in the rabbit post 
injecting with alloxan intravenous three times. The 
results were appeared as significant increase in the 
level of glucose in sera of rabbit that injected with 
alloxan as compared with rabbit injected with normal 
saline (Fig. 2). 

Effect of phenols on glucose level in 
alloxan-induced diabetic rabbits 

Administration of extracted phenol from B. oleracea 
var. capitata a dose 300 mg/kg body weight (orally) to 
diabetic rabbit showed reduction in blood glucose level 
from 378 mg/dl to 308, 259, 170 and 77 mg/dl at 2nd, 
4th, 6th, and 24 h, respectively. Significant decrease 
(P<0.05) in glucose level was observed after 2 h post 
phenol administration orally. The difference between 
control and test increased with time thus, maximum 
difference was observed at time point 24 h (Fig. 3). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Effect of three doses of alloxan 150 mg/Kg on level of 
glucose in sera of experimental rabbits. Contro, rabbit 
injected with sterile normal saline; Test, rabbit injected with 
alloxan. Asterisk indicates a significant difference from the 
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Fig. 3. effect of oral administration of phenolic compounds 
(0.3 g/kg) on the glucose levels in blood of alloxan-induced 
diabetic rabbits. Control, rabbits administrated normal saline 
orally; test, rabbits administrated phenolic compounds (0.3 
g/kg) orally. Asterisks indicate a significant difference from 
the control group. 

 

Effect of alkaloid compounds on glucose 
level in alloxan-induced diabetic rabbits 

Oral administration of alkaloids that extracted from 

seeds of B. oleracea var. capitata in a dose 300 mg/kg 
body weight to diabetic rabbit showed reduction in 
blood glucose level from 381 mg/dl to 354, 326, 306 
and 247 mg/100 ml at 2nd, 4th, 6th, and 24 h, 
respectively. Significant decrease (P < 0.05) in glucose 
level was observed after 24 h post alkaloids 
administration orally. In current study, the little 
decrease in glucose levels in sera of diabetic rabbit 
was observed post administration with alkaloid 
compounds (Fig. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 4. Effect of oral administration of alkaloid compounds 
(0.3 g/kg) on the glucose levels in blood of alloxan-induced 
diabetic rabbits. Control, rabbits administrated normal saline 
orally; test, rabbits administrated alkaloid compounds (0.3 
g/kg) orally. Asterisk indicates a significant difference from 
the control group. 

The present study depicted clearly that the effect of 
phenolic compounds that extracted from B. oleracea 
seeds was more effective to reduce glucose in blood 

of diabetic rabbits as compared with alkaloid 
compounds that extracted from the same plant. 

 

Discussion 

Medicinal herbs have been widely used for more than 
2000 years to treat diabetes mellitus. In the late 1970’s, 
clinical investigations were reported on the use of 
herbal medicines as a means of treating diabetes and 
its complications [14]. It is difficult to check the effect of 
drug understudy on the diabetes in human that is why 
most study usually uses the experimental animals in 
this case. To induce the diabetes in experimental 
animal, many chemical were used, one of the widely 
used is alloxan. Alloxan and streptozotocin (STZ) are 
toxic glucose analogues that preferentially accumulate 
in pancreatic beta cells via the GLUT2 glucose 
transporter [15]. 
In present study, the chemical compounds of B. 
oleracea var. capitata seeds were recognized by GC-
mass technique. Twenty four compounds were 
specified. Only two compounds were used in further 
experiments, phenol (2,4-bis(1,1-dimethylethyl)- and 
alkaloid (2,3-Dicyano-5,6-diphenylpyrazine) as most 
previous study specified the anti-diabetes effects of 
these compounds (phenols and alkaloids) [16,17]. 
Alloxan-induced diabetes rabbits were divided into two 
groups first group was administrated with 0.3 g/kg of 
phenolic compounds that extracted from B. oleracea 
var. capitata seeds (test). The second group also was 
administrated orally with 0.3 g/kg alkaloid compounds 
that extracted from B. oleracea var. capitata seeds 
(test). The best result of reduction in glucose level was 
found in the subgroups of alloxan-induced diabetes 
rabbits that administrated with phenols. 
STZ-induced experimental diabetes is a valuable 
model for induction of type I diabetes. During diabetes, 
the excess glucose present in the blood reacts with 
hemoglobin to form glycosylated hemoglobin. Alloxan 
has two distinct pathological effects: it selectively 
inhibits glucose-induced insulin secretion through 
specific inhibition of glucokinase, the glucose sensor of 
the beta cell, and it causes a state of insulin-dependent 
diabetes through its ability to induce Reactive oxygen 
species (ROS) formation, resulting in the selective 
necrosis of beta cells. These two effects can be 
assigned to the specific chemical properties of alloxan, 
the common denominator being selective cellular 
uptake and accumulation of alloxan by the beta cell 
[15]. 
The mechanism of cruciferous vegetables to reduce 
glucose levels in diabetes patients still not fully 
clarified; these vegetables are rich in the antioxidant 
vitamins C, E and carotene and are good sources of 
dietary fiber. They also contain sulforaphane and other 
isothiocyanates, which are believed to stimulate the 
production of protective enzymes in the body [18, 19]. 
Sathya and Siddhuraju, (2012) reported the 
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antioxidant activity of phenols that extracted from 
Acacia auriculiformis [16]. Tiong et al., (2013) reported 
the antidiabetic and antioxidant properties of alkaloids 
from Catharanthus roseus (L.) G. Don [17]. Thus these 
compounds may be affected on the activity of ROS to 
damage tissue specially in pancreatic cells (beta cells) 
that is why; these compounds may have anti-diabetic 
effects. Brassica oleracea var. capitata (Brassicaceae) 
has similar composition as other Brassica vegetables. 
Other plants also have anti-diabetic activity such as 
Knol-Khol [20]. 
From the present study we found that the phenolic 
compound (2,4-bis(1,1-dimethylethyl)- and alkaloid 
(2,3-Dicyano-5,6-diphenylpyrazine) have antidiabetic 
effect in alloxan induced diabetes rabbit but phenolic 
compound (2,4-bis(1,1-dimethylethyl)- showed the 
highest antidiabetic activity. Before using 2,4-bis(1,1-
dimethylethyl)- for treating the diabetes, several 
experiments should be carried out such as the toxicity 
of this compound. This work is going on in our 
laboratory. 
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