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ABSTRACT 
Diabetes mellitus (DM) is one of the metabolic disorder marked by hyperglycemia caused by carbohydrate, fat, 
and protein metabolism abnormality. There is a significant increase in diabetes case every year in Indonesia 
and the long-term use of antidiabetic drugs can cause various side effects. This necessitates the development of 
a better drug. Coriander has been used as an herbal medicine for diabetes mellitus, particularly the seed. The 
aim of this research was to evaluate the activity of coriander leaves as an antidiabetic agent, utilizing both in 
vivo and in vitro method. In in vivo method, the extract was orally administered to the insulin deficiency mice 
model (aloxan induced at dose of 65 mg/kg bw iv) with dose of 200, 400, and 800 mg/ kg bw for 14 days. At the 
end of the in vivo study, the pancreas was isolated. While in in vitro method, the α-glucosidase inhibition activity 
study was performed. The results showed that after 3 days of administrations, the extract at each dose and 
glibenclamide 0.65 mg/kg bw could lower the glucose blood level significantly, compared to the positive control 
group (p<0.05). The pancreas histology also showed an elevation in pancreatic β cell in the extract and standard 
drug group. The in vitro study showed that the IC50 of the extract was 32.376 ppm, and 82.272 ppm for acarbose 
as a standard drug. The conclusion of this study was that the coriander leaves’ ethanolic extract has the 
antidiabetic activity at the dose of 400 mg/kg bw by improving and regenerating the pancreatic β cell and 
inhibiting the α-glucosidase enzyme activity. 
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 INTRODUCTION 

Diabetes mellitus is a metabolic disorder marked by 
hyperglycemia caused by the abnormality in carbohydrate, 
fat, and protein metabolism. This hyperglycemia condition 
is developed by the decrease in insulin secretion or insulin 
sensitivity, or both. Diabetes mellitus can lead to some 
chronic complications, such as microvascular, 
macrovascular, and neuropati complications [1]. There are 
several types of diabetes mellitus: type I diabetes, marked 
by pancreatic β cell disruption; type II diabetes, usually 
involving excess weight and insulin resistance; gestational 
diabetes, a temporary metabolic disorder that any 
previously nondiabetic woman can develop during 
pregnancy, usually at the third trimester; and secondary 
diabetes, caused by another condition such as pancreatitis, 
cystic fibrosis, Down syndrome, hemochromatosis, and 

medical treatments including corticosteroids, other 
immunosuppressives, diuretics and pancreatectomy [2].  
The incidence rate of diabetes continues to increase every 
year, especially type 2 diabetes. This is in line with the 
increasing cases of obesity and changes in lifestyle such as 
physical inactivity along with a diet that is high in calories, 
processed carbohydrates and saturated fats and insufficient 
in fiber-rich whole food. The estimated number of people 
with diabetes has jumped from 30 million in 1985 to 150 
million in 2000 and then to 246 million in 2007, according 
to the International Diabetes Federation. The number is 
expected to hit 380 million by 2025 [2]. 
Diabetics usually require regular monitoring to ensure that 
the blood glucose level remains within the normal limits so 
the occurrence of complications can be minimized. Diet 
and physical activity are imperative factors in managing 
diabetes, especially in the type II diabetes case. In addition 
to healthy lifestyle, the antidiabetic drugs like the alpha-
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glucosidase inhibitors, biguanides, meglitinides, 
sulfonylureas, thiazolidinediones, and a new group called 
DPP-4 inhibitors is usually taken [2]. 
Alpha-glucosidase enzyme is an enzyme responsible for 
the conversion of carbohydrates into glucose. The α-
glucosidase enzymes include maltase, isomaltase, sucrase, 
lactase, and α-dextrinase [3]. Carbohydrates in the diet will 
be digested by enzymes in the mouth and intestines into a 
simpler sugar which will then be absorbed into the body 
and increases the blood sugar level. The carbohydrate 
digestion process causes the pancreas to release the 
enzyme α-glucosidase into the intestine which will digest 
carbohydrates into oligosaccharides which will then be 
converted into glucose by the α-glucosidase enzyme 
released by the small intestine cells which will then be 
absorbed into the body [4]. The α-glucosidase enzyme 
hydrolyzes the glycosidic alpha (α) bond located between 
the sugar residues [5]. Inhibition of α-glucosidase enzyme 
activity causes decreased monosaccharide absorption and 
decreased postprandial glucose level [3]. The use of alpha 
glucosidase inhibitors in diabetics had been shown to 
decrease blood glucose level, body weight, and insulin 
secretion [6]. 
Since a long time ago, plants have been used as traditional 
medicines to treat various diseases, and this includes 
diabetes. Coriander (Coriandrum sativum L.), which 
belongs to the Umbeliferae family, is one of the many 
plants used as traditional medicines. All parts of this plant 
are edible, but the most commonly used parts are the leaves 
and the seeds. In Indonesia, coriander seeds are 
traditionally used to treat cold, thrush, gastric 
inflammatory, dizziness, nausea, and irregular 
menstruation [7]. Previous study had shown that the 
ethanol extract of coriander seed (Coriadrum sativum L.) 
could lower blood sugar level in diabetic animal [8, 9]. 
Another study also shows that coriander leaves methanol 
extract had antidiabetic activity in alloxan-induced animals 
[10]. Major active constituents of Coriandrum sativum L. 
are essential oils and fatty oil, with linalool as a major 
constituent [11]. The aim of this research was to evaluate 
the antidiabetic activity and its mechanism of action of 
coriander leaves’ ethanol extract. 

MATERIALS AND METHODS 

Identification and authentication of plant material: 
The Coriander (Coriandrum sativum L.) leaves we used 
were obtained from Manoko, Lembang, West Java, 
Indonesia. Fresh plants were dried at 60-70°C heat and 
then grinded into small pieces. The plant identification and 
authentication was performed by Biological Department, 
Padjajaran University. 

Preparation of Coriandrum sativum L. leaves ethanolic 
extract: 
1 kg dried leaves of Coriandrum sativum L. was macerated 
with 10 L ethanol, twice. The mixture was filtered using a 
filter paper and the filtrate was concentrated using rotary 
vacuum evaporator at 60°C [12].  
Animals 
Male Swiss–Webster mice 2-3 months old weighing 20-30 
g were kept at standard laboratory conditions at 24-26°C, 
humidity 70-75%, and 12 hours light/dark cycle. Animals 
were fed with standard chow and water ad libitum. The 
methods in this study were performed in accordance with 
ethics and guide for animals care and used. 
Inhibition of α-glucosidase enzyme activity of coriander 
leaves’ ethanolic extract 
Evaluation of inhibiting activity of α-glucosidase enzyme 
was performed by using standard method [13]. 
Measurement of α-glucosidase enzyme inhibiting activity 
was performed on blank solution, control, standard drug 
(acarbose), and coriander leaf extract with different 
concentrations of 1000, 500, 250, 125, 62.5, and 31.25 
ppm. A 60 μl of sample solution was added with 50 μl 
phosphate buffer solution (pH 6.8) containing α-
glucosidase (0.2 U / mL) solution and incubated at 96 well 
plates at 37 °C for 20 min. After pre-incubation, 50 μl of 5 
mM p-nitrofenil α-D-glukopiranosida (PNPG) solution in 
0.1 M phosphate buffer (pH 6.8) was added to each well 
and incubated at 37 °C for another 20 min. After 20 
minutes of incubation, an addition of 160 μl of NaCO3 0.2 
M solution was introduced into each well to stop the 
reaction, and the absorbance was measured at a wavelength 
of 405 nm. The α-glucosidase enzyme inhibitory activity is 
calculated as the percentage of inhibition by using the 
following formula: 

 

Aco is the absorbance of the control solution and at is the 
absorbance of the sample solution.  
In vivo antidiabetic evaluation of coriander leaves’ 
ethanolic extract 
There were two stages in in vivo antidiabetic testing, the 
first one was the induction phase and the second was the 
treatment phase. In the first phase, mice were induced with 
alloxan 50 mg / kgBW intravenously [14]. Mice with 
hyperglycemia (blood glucose> 200 mg / dL) will be used 
in the second phase of evaluation. Mice with 
hyperglycemia were randomly grouped into 5 groups: 
positive control group, standard drug group (glibenclamide 
0.65 mg / kg BW), and ethanol extract group of coriander 
leaves 200 mg / kg BW, 400 mg / kg BW, and 800 mg / Kg 
BB. Administration of coriander leaves ethanol extract and 
glibenclamide as a standard drug were performed for 14 
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days. Parameters measured were blood glucose level on 
days 3, 7, 11 and 14 during treatment. Mice blood was 
taken from the vein part of the tail and measured using 
EasyTouch® glucometer. On the last day of evaluation, 2 
mice from each test group were put to death and a 
pancreatic organ isolation was performed for histologic 
observation on β and α cells. The data obtained were then 
analyzed statistically using ANOVA method.  

RESULTS AND DISCUSSION 

Effect of coriander leaves ethanol extract on α-
glucosidase enzyme inhibition 
Parameters generated from in vitro evaluation inhibition of 
alpha glucosidase enzyme activity are IC50 values. IC50 or 
inhibitory concentration 50 is the concentration of the 
inhibitor needed to inhibit 50% of the activity of the α-
glucosidase enzyme. The smaller the value of IC50, the 
stronger the inhibitor in inhibiting alpha glucosidase 
enzyme activity.  
Based on the experiment, IC50 value generated from 
akarbose as standard drug was 82,272 ppm, while 
coriander leaves’ ethanolic extract was 32,376 ppm. It 
showed that coriander leaves’ extract had stronger activity 
in inhibiting the enzyme. These result was comparable with 
another study that showed the coriander leaves had the 
activity to inhibit the alpha glucosidase enzyme [15]. 
The mechanism of the alpha glucosidase enzyme inhibitor 
is by inhibiting the activity of alpha glucosidase enzyme in 
the small intestine that plays a role in the breakdown of 
carbohydrates into monosaccharides before being 
absorbed. With this mechanism, automatically the process 
of glucose absorption will be inhibited and will reduce 
postprandial blood glucose level. So the extract that had the 
activity of inhibiting alpha glucosidase enzyme was 
potentially used as a drug for diabetes therapy, especially 
to inhibit the postprandial blood glucose level. 
Effect of coriander leaves ethanol extract on insulin 
deficiency mice model 
The elevation of blood glucose level during treatment was 
shown in Figure 1. 

 
Fig. 1. The elevation of blood glucose level during 

treatment. 
CLEE= coriander leaves’ ethanolic extract. p<0.05, n = 4 
mice/group 

Administration of alloxan 50 mg / kg BW induced the 
hyperglycemia in mice, characterized by elevated blood 
glucose level (>200 mg / dL) in alloxan-administered 
groups (positive control, glibenclamide, and extract at dose 
of 200, 400, 800 mg/kg bw groups) compared to negative 
control group. Alloxan is a derivate urea compound that 
causes hyperglycemia conditions by selectively destroying 
pancreatic β cells that produce insulin. The severity of 
pancreatic β cell damage is determined by the given 
alloxan dose [16]. The alloxan toxic mechanism against 
pancreatic β cells is by oxidizing sulphydryl groups, 
inhibiting glucokinase enzymes, producing free radicals, 
and disrupting intracellular calcium homeostasis [17-19]. 
The selectivity of alloxan to pancreatic β cells is due to the 
similarity of structures with glucose which resulted in the 
mechanism of alloxan uptake by pancreatic β cells to be 
highly efficient [20]. 
Standard drug administration and extracts were performed 
for 14 days in hyperglycemic animals. Blood glucose level 
as a parameter was measured at days 3, 7, 10, and 14 
treatment. The blood glucose level and percentage change 
in blood glucose level was shown in Table 1 and Table 2, 
respectively. 

Table 1. Blood Glucose Level During Treatment 

Group 
Blood glucose level at day-(%) 

0 3 7 11 14 
Negative 
control 89±2* 91±4* 100±18* 105±16* 79±12* 

Positive 
control 239±18 263±16 290±46 461±141 585±14 

Glibenklamid 
        0,65 

mg/kg BW 
298±42 188±15* 156±7* 146±15* 97±39* 

CLEE 200 
mg/kg BW 242±20 199±21* 178±21* 162±15* 138±38*

# 
CLEE 400 
mg/kg BW 267±60 172±22* 177±20* 138±19* 108±23* 

CLEE 800 
mg/kg BW 304±46 188±7* 159±16* 134±5* 107±12* 

Note: CLEE = Coriander leaves ethanolic extract, data are 
presented as mean ± SD, n = 4 mice/group, * means 
significantly different compared to positive control group, 
# means significantly different compared to glibenclamide 
group, p<0.05. 

Based on the blood glucose level measured during 
treatment, it could be seen that administration of 
glibenclamide and extract at doses of 200, 400, and 800 
mg/kg bw could significantly lower blood glucose level 
compared with positive control group. The extract group at 
doses of 200, 400, and 800 mg / kg bw did not show 
significant activity differences compared with the 
glibenclamide group on days 3, 7, and 11. It was only on 
day 14, the extract at dose of 200 mg / kg bw group showed 
a significant difference compared to the glibenclamide 
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group. However, the extract at dose of 200 mg / kg bw 
group showed a decrease in blood glucose level during 
treatment. 

Table 2. The Percentage Change in Blood Glucose 
Level During Treatment 

Group 
Percentage change of blood glucose 

level at day-(%) 
3 7 11 14 

Positive 
control 10±5 22±16 91±47 146±10 

Glibenklamid 
        0,65 

mg/kg BW 
-36±12 -49±9 -51±3 -68±11 

CLEE 200 
mg/kg BW -18±7 -27±7 -33±4 -43±14 

CLEE 400 
mg/kg BW -33±18 -31±19 -47±13 -57±16 

CLEE 800 
mg/kg BW -37±7 -47±7 -55±8 -64±7 

Note: CLEE = Coriander leaves ethanolic extract, data are 
presented as mean ± SD, n = 4 mice/group, p<0.05 

Table 2 showed that the percentage decrease in blood 
glucose level got higher with the increase of the coriander 
leaves’ extract dose. This data proved that the extract of 
coriander leaves had antidiabetic activity. These was in line 
with the results of another studies that showed that the 
ethanol extract of coriander leaves and stems could lower 
blood glucose level in alloxan-induced animals [21]. 
The animals that had been given treatment for 14 days then 
randomly selected as much as 2 mice to be sacrificed and 
then pancreatic isolation was performed. The isolated 
pancreas was then stained using victoria blue and floxin 
dyes (Gomori staining). The parameters observed from 
these pancreatic preparations were the average area of the 
Langerhans islet, the quantity of α cells, and the quantity 
of β cells in the Langerhans islet. Αlpha cells are cells that 
produce glucagon, whereas β cells are responsible for 
insulin secretion that decreases blood glucose level. The 
number of cells α is about 20-40% whereas β cells account 
for about 75% of the Langerhans islets. The improvement 
of Langerhans islet condition due to treatment was 
indicated by the higher amount of β cells and larger 
Langerhans islet area. The result of histological 
observation could be seen in Table 3. 

Table 3. The Langerhans Islet Conditions After 14 
Days Treatment 

Group 
Wide area 
of Langer 
hans islet 

Quantity of 

Alpha cell Betha cell 

Negative control 0,05±0,03 46,50±2,12 292,00±28,28 

Positive control 0,02±0,00 83,00±9,89 14,00±5,66 
Glibenklamid 

        0,65 
mg/kg BW 

0,08±0,03 79,50±17,80 169,00±69,30 

CLEE 200 
mg/kg BW 0,05±0,04 57,00±29,70 252,00±124,45 

CLEE 400 
mg/kg BW 0,07±0,02 45,50±16,26 302,00±178,20 

CLEE 800 
mg/kg BW 0,12±0,03 107,50±54,45 669,50±219,91 

Note: CLEE = Coriander leaves ethanolic extract, data 
were presented as mean ± SD, n = 2 mice/group 

From Table 3, it could be seen that the negative control 
group showed differences in the area of the Langerhans 
islet, the number of alpha cells, and the number of beta 
cells compared with the positive control group. These 
result proved that alloxan could cause hyperglycemia by 
destroying the Langerhans islet and beta cells. In addition, 
glibenclamide group, ethanol extract of coriander leaves at 
doses of 200, 400 and 800 mg / KgBW showed a difference 
compared with positive control group, ie, increased beta 
cell quantity and larger Langerhans islet area. From the 
results of this histology observation, it could be suspected 
that the mechanism of ethanol extract of coriander leaves 
in lowering blood glucose level was by improving or 
regenerating pancreatic beta cells. 

CONCLUSSION 

The ethanolic extract of coriander (Coriandrum sativum 
L.) leaves had the antidiabetic activity at dose of 400 mg/kg 
bw by improving and regenerating the β cell in pancreas 
and inhibiting the α-glucosidase enzyme in small intestine 
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