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ABSTRACT 

Objective: Study described the screening potential antidiabetic activity of kabau seed extract and fraction. 

Methods: The powdered crude drugs weighing 1349.32 grams were extracted with a solvent with solvents with escalating polarity by using 
soxhletation. The solvents used were n-hexane, ethyl acetate, and 96% ethanol. Screening activity using three variations on doses on the three 
extracts using the glucose test tolerance method, then the alloxan induction and high-fat feed induction testing methods using selected doses, 
decreasing blood glucose levels using the GOD PAP enzyme and decreasing MDA levels and increased levels of the enzyme SOD. Extracts that have 
potential antidiabetic activity are fractionated using liquid-solid fractionation; then the fraction is screened for antidiabetic activity using the 
glucose test tolerance method.  

Results: Screening for antidiabetic activity on the three extracts using the glucose test tolerance method showed that the ethanol extract at a dose 
of 250 mg/kg BW. The three extracts were then screened for the next mechanism using the alloxan induction method and high-fat feed induction, 
the decrease in blood sugar levels by the GOD-PAP method showed a good decrease in the ethanol extract by 202.94±2 mg/dl, the three extracts 
showed good less significant, in the SOD enzyme method, the ethanol extract gave a good value such as the positive control value. Testing on 
fraction can decrease in blood sugar; the results showed that the ethanol extract and methanol fraction gave a small AUC 0-150 (32695,3 and 
33167,71), where the value was close to the result of the glibenclamide 30238,48.  

Conclusion: The antidiabetic activity of the extract showed that the ethanol extract was better with the glucose test tolerance method, with alloxan 
induction animal models and high-fat feed induction. In the methanol fraction derived from 96% ethanol extract, it provides a good reduction in 
blood sugar levels in the screening method with a glucose test tolerance 
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INTRODUCTION 

Diabetes mellitus (DM) is a metabolic disorder [1] that can occur due 
to damage to the pancreas, causing a decrease in insulin production, 
insulin action, or both causing glucose metabolic disorders. High blood 
sugar produces symptoms, including polyuria, polydipsia. Oxidative 
stress arises when the generation of reactive oxygen species (ROS) 
exceeds the available antioxidant defenses [2]. ROS are chemically 
reactive molecules containing oxygen e. g. H2O2, HOCl, and free radicals 
such as superoxide anions, hydroxyl radicals. Antioxidants are 
molecules involved in scavenging free radicals; this defense 
mechanism involves enzymatic and non-enzymatic strategies. 
Enzymes include superoxide dismutase (SOD), catalase, glutathione 
peroxidase, and enzymes including small molecules uric acid, vitamins 
E, C, and A [3]. Numerous studies have shown that oxidative stress, 
which is mediated mainly by hyperglycemia-induced by the 
generation of free radicals, contributes to the development of diabetes 
and its complications [4]. Diabetes neuropathy, which is one of the 
most frequent long-term complications of diabetes mellitus, is often 
accompanied by a lower quality of life. This complication occurs in 
about a quarter of diabetic patients. Painful diabetes neuropathy is 
combined with symptoms and signs such as spontaneous burning, 
tingling, or lancing, allodynia, and hyperalgesia [5].  

The high number of people with diabetes mellitus in Indonesia has 
prompted efforts to develop antidiabetic drugs, one of which comes 
from plants used as traditional medicine, namely kabau (Archidendron 
bubalinum (Jack) I. C Nielsen) is one of the plants used for such a 
purpose [6]. The Fabaceae are members of the Fabales with pod-type 
fruit peculiarities [7, 8]. This tribe is widely distributed throughout the 
world and consists of 18,000 species covered in 650 genera [9]. 
Subfamily from Fabaceae, namely Mimosoideae, has been empirically 
used to treat diabetes and among the plants belonging to mimosoideae 

used for this purpose is petai cina. The leaves of contain mimosin, 
leukanin, leukanol, and protein, the leaves of this plant also contain 
alkaloids, saponins, flavonoids, tannins, proteins, fats, calcium, 
phosphorus, iron, and a number of vitamins (A, B1, and C) [10]. 

Earlier phytochemical study of kabau plants demonstrated that the 
extract of the seed coat contained various compounds that have 
bioactivity potential. All extracts showed antioxidant activity in 
various levels. The IC50 values were 273.57, 324.913, and 735 ppm, 
respectively, for ethyl acetate, methanol and n-hexane extract [11]. 
Meanwhile, our previous result [12] states that the extraction method 
and the difference in the place of growth affect the phenolic content 
and antioxidant activity. The use of maceration on the seeds and bark 
of kabau is better than the soxhlet method; the highest antioxidant 
activity and total phenol levels are found in the seeds and bark of 
kabau originating from South Sumatra with the maceration method. 

MATERIALS AND METHODS 

Plant materials 

Kabau seeds (Archidendron bubalinum (Jack) Nielsen), Fabaceae 
were collected in January 2018 from Bumi Baru village, Blambangan 
Umpu District, Waykanan Regency, Lampung, Sumatra Island, 
Indonesia. The plant was determined at the Indonesian Institute of 
Sciences, Biological Research Center, LIPI Bogor, number: 408/IPH. 
I.01/If.07/II/2018 on February 13, 2018. The seeds were separated 
from the black seed coat, then washed with running water to remove 
dirt, cut into small pieces to speed up the drying process, dried at 
room temperature in an air oven then made into powder. 

Animals  

The experimental animals used in this study were Wistar strain male 
white rats with body weights of 150-250 grams obtained from PT. 
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Biofarma, use and care for the experimental animals were approved 
by the Ethic Committee of Padjadjaran University (Approval No 
114/UN6. KEP/EC/2019). 

Extract preparation 

The powdered crude drugs weighing 1349.32 grams were extracted 
with a solvent with solvents with escalating polarity by using 
soxhletation. The solvents used were n-hexane, ethyl acetate, and 96% 
ethanol; each was used in a quantity of 4.5 liters. The extraction was 
carried out at a range of temperature of 40-50 °C. The extract is 
concentrated using a rotary evaporator at 50 °C followed by drying 
with aeration. The dregs are removed and dried by aerating. The dried 
dregs were then extracted with ethyl acetate and 4.5 liters of 96% 
ethanol (the extraction method was the same as with n-hexane as 
solvent). Thes concentrated extracts were weighed to determine. The 
yield extracted values and was stored at 4 °C for further investigation. 

Glucose tolerance test 

The rats were divided into six groups as follows group I (normal 
group); group II (negative control, given 0.5% CMC Na); group III 
(positive control, given 0.45 mg/kg glibenclamide), group IV (given 
n-hexane kabau seed extract at 250, 500, and 750 mg; group V 
(given kabau seed ethyl acetate extract at 250, 500, and 750 ml; 
group VI (given kabau seed ethanol extract at 250, 500, and 750 mg. 
fifteen minutes after oral administration of vehicle or test extract, 
each rat was given glucose at doses of 6.3 g/kg orally. Glucose levels 
were measured before the administration of vehicle Ior test extract 
and at 30, 60, 90, 120, and 150 min [14]. 

Determination of blood glucose concentration 

Blood glucose level was measured by Easy Touch GCU glucose strip in 
type: ET-301 (Boehringer). The glucose levels were expressed in mg/dl. 
Blood glucose concentration from a sample taken from the tail vein was 
measured using the Easy Touch® blood glucose meter (Boehringer). 

Antidiabetic testing in an alloxan-induced diabetic model 

Based on the results of the glucose tolerance test dose was chosen 
for testing in an alloxan-induced diabetic rat model. The rats were 
divided Into four groups: Group I (normal group); Group II (negative 
control, receiving 0.5% CMC-Na); Group III (positive control, 
receiving 0.45 mg/kg glibenclamide); Group IV (positive control 
group, receiving 4.5 mg/kg ascorbic acid); Groups V, VI and VII, each 
given n-hexane extract, ethyl acetate, and ethanol extract of kabau at 
250 mg/kg, respectively. Group of animals before administering the 
test material/extract (excluding those in the normal group) were 
treated with 120 mg/kg alloxan for seven days. The rats that were 
used as a diabetic model were those with a fasting glucose level 
of>126 mg/dl and showed the signs of polyuria and polydipsia. On 

day 15 the rats were sacrificed CO2. Immediately afterward, 3 ml of 
blood was taken from the heart. 

In vivo antidiabetic evaluation in high fat feed-induced rats  

Feeding with a high-fat diet formula aims to make experimental 
animals a model of type 2 diabetes mellitus where insulin resistance 
occurs. Excess fat in the body causes obesity and causes the 
pancreatic beta-cell response to glucose to be reduced. In addition, 
insulin responses to targets throughout the body, including muscle, 
will be reduced in number and less sensitive so that the presence of 
insulin in cells becomes underutilized or not utilized [15]. 

After the rat's body weight increased, then 25 male wistar rats were 
divided into 5 groups of 5 rats. Each group was given a different 
treatment. Group I (negative control, given 0.5% CMC-Na); Group II 
(positive control, receiving 0.45 mg/kg metformin); Group III, IV, 
and V each received n-hexane, ethyl acetate, and ethanol extract of 
kabau at 250 mg/kg, respectively. Upon completing the treatment, 
all rats were tested for measurement of glucose level, and MDA as 
well as SOD activities. On the 15th day rats were sacrificed using 
CO2. Immediately afterward, 3 ml of blood was taken from the heart. 

Measurement of glucose levels by the enzymatic method of 
glucose oxidase-phenol aminophenazone (GOD-PAP) 

About 10 μl serum was mixed with 1000 μl glucose liquefaction 
reagents and incubated for 10 min at 20⁰-25⁰C. The absorbance of 
the reaction result was measured using a spectrophotometer at a 
wavelength of 510 nm. The data obtained is then processed using 
ANOVA analysis [16]. 

Measurement of MDA (malondialdehyde) activity  

A 200 μl serum from each rat was taken and then added with 2000 
μl 20% trichloroacetic acid (TCA) and 2000 μl 0.067% thiobarbituric 
acid (TBA). The homogeneous solution was heated in a water bath 
for 10 min, and once cooled, centrifuged at 3000 rpm for 10 min. 
The absorption of the colored solution formed was measured at a 
wavelength of 532 nm using UV-Vis Spectrophotometry [17]. 

Measurement of SOD (superoxyde dismutase) activity. 

The test material was prepared by inserting into a 3 ml cuvette of 2800 
µl sodium carbonate buffer, 100 µl sample or standard and 100 µl 
epinephrine solution. A non-test solution was prepared by incorporating 
2800 µl carbonate buffer, 100 µl ion-free water and 100 µl epinephrine. 

The test material is not absorbed immediately after the addition of 
epinephrine at a wavelength of 480 nm with a temperature of 30 °C. 
The measurements are at 1, 2, 3, and 4 min after the addition of 
epinephrine the δ absorption value must be 0.025/min, if more than 
the material is diluted with a buffer [18]. 

 

Table 1: Blood glucose level 

Treatment group Average blood glucose decrease (mg/dl) 
0’ 30’ 60’ 90’ 120’ 150’ 

Normal control 78±12.36deij 83.67±12.92 78.67±0.47 86.67±4.64 70.33±9.39 78.67±9.03 
Negative control 82.33±0.94 129±11.05 104.67±2.49 106.67±4.64 88±16.39 100±2.83 
Positive control 94.67±6.85 109.33±12.28 94.33±15.57 82.67±14.52 90.67±8.99 68±13.14 
n-hexane d1 105.33±9.46a 125.67±11.32aeh 108±11.58 107.67±18.45 113.33±6.34 98±4.9 
n-hexane d2 114±10.98 161.33±10.27 125.67±8.5 126±8,6 118.33±11.9 111.33±17.31 
n-hexane d3 89.67±12.50 127.33±13.22 111±0 106±9.9 104.33±2.62 103.67±5.19 
Ethyl acetate d1 100±13.49 127±9.27 118.67±14.82 103.33±7.54 107±7.79 82.67±14.61 
Ethyl acetate d2 101±12.73 161.33±5.56 119±5.1 102±17.15 112±7.48 103.33±3.4 
Ethyl acetate d3 107.67±6.94 126±19.13 106±12.83 115.67±8.01 112.33±11.44 104.67±9.74 
Ethanol 96% d1 108.67±16.34 139±18.18 123.67±18.84 97.67±7.85 81.67±16.78 80.67±15.41 
Ethanol 96% d2 89±13.49 127±26.87 99.33±18.37 123±12.08 100±21.92 99.67±0.94 
Ethanol 96% d3 100±16.06 128±14.31 119±5.66 111.33±13.6 110.33±7.85 93.33±9.46 

Information: Difference in significance; P<0.05, a; significantly different from normal control, b; significantly different from the positive control, c; 
significantly different from the negative control, d; significantly different from n-hexane d1, e; significantly different from n-hexane d2, f; 
significantly different from n-hexane d3, g; significantly different from ethyl acetate d1, h; significantly different from ethyl acetate d2, i; significantly 
different from ethyl acetate d3, j; significantly different from ethanol d1, k; significantly different from ethanol d2, l; significantly different from 
ethanol d3, d1: dosage 250 mg/kg BW, d2: dosage 500 mg/kg BW, d3: dosage 750 mg/kg BW 
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Fractionation from the selected extract 

Extract can reduce blood sugar levels well so that the extract is 
fractionated by means of solid-liquid fractionation. Using ethyl 
acetate eluent, ethyl acetate: methanol (1:1), and methanol. 

RESULTS  

Extracts obtained by soxhletation of 1349.32 grams dried crude 
drugs using the escalating polarity of solvents were: extract weight 
from n-hexane extract of 10.1 grams and extract yield 0.75%; extract 
weight of ethyl acetate 11.14 g and the yield was 0.83%; and extract 
weight from ethanol 96% of 143.85 g and the yield was 10.66%. The 

results of measuring blood glucose levels in all groups can be seen in 
table 1. The percentage decrease in blood glucose levels in the n-
hexane, ethyl acetate and ethanol extracts is shown in table 2. 

As shown in fig. 1, mice receiving alloxan treatment at 120 mg/kg 
demonstrated polyuria and polydipsia as indicated by increasing in 
weight of bedding and water consumption. Treatment with test 
extract as well as the reference drug glibenclamide improved these 
parameters. And, interestingly, the group treated with the antioxidant 
ascorbic acid also showed similar improvement. Bedding weight and 
water consumption returned to normal level when they were 
measured after seven days of treatment (day 14 of observation). 

 

Table 2: Table of percentage of decrease in blood glucose levels 

Observation 
time 

Percentage of decrease in blood glucose levels in each treatment group (%) 
Positive 
control 

n-hexane 
d1 

n-hexane 
d2 

n-hexane 
d3 

Ethyl 
acetate d1 

Ethyl 
acetate d2 

Ethyl 
acetate d3 

Ethanold1 Ethanol 
d2 

Ethanol 
d3 

30 25.24 23.24 9.29 7.93 16.34 -3.14 25.04 15.27 3.76 15.57 
60 20.27 18.37 13.01 0.52 3.2 5.66 22.09 10.35 7.57 3.62 
90 31.34 19.3 14.02 5.4 19.1 21.47 16.76 29.86 -10.66 9.82 
120 9.12 -1.64 1.67 -11.92 -1.42 -5.34 2.2 27.58 -10.65 -6.16 
150 40.36 23.06 19.26 3.1 32.38 14.86 20.1 36.78 5.61 19.95 
Total 126.33 82.33 57.25 5.03 69.6 33.51 86.19 119.84 -4.37 42.8 

Information: d1: dosage 250 mg/kg bw, d2: dosage 500 mg/kg bw, d3: dosage 750 mg/kg bw 

 

 

A 

 

B 

Fig. 1: Effects of kabau extracts on two features of diabetes, polyuria (represented by bedding weight, A) and polydipsia (represented by 
water consumption, B), in alloxan-induced diabetic mice model. Alloxan was administered at 120 mg/kg, and its effect was tested 7 d 
later. Kabau extracts at 250 mg/kg, glibenclamide (0,45 mg/kg), and ascorbic acid (4,5 mg/kg) were administered afterwards for 7 d 
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Table 3: Lowering blood sugar levels 

Test group 
 

Blood sugar levels 7 d after alloxan induction, 
(mg/dl)±SD 

Blood sugar levels after 14 d treatment with test 
substances, (mg/dl)±SD 

Normal control 109.67±11.5 126.50±4.2 bd 
Negative control 283.67±15.01 253.00±12.6 acd 
Positive control (glibenclamide) 258.67±15.14 118.77±9.5 bd 
Positive control (ascorbic acid) 261.67±13.6 238.67±4.9 abc 
n-hexane extract 289.00±4.58 227.29±5.1 abc 
Ethyl acetate, extract  260.67±7.73 223.74±6.5 abcd 
Ethanol 96% extract 285.00±9.64 202.94±2.9 abcd 

Difference in significance; P<0.05, a: significantly different from the normal group, b: significantly different to the negative group. c: significantly 
different against the glibenclamide positive group, d: significantly different for the vitamin c positive group 

 

According to [19], MDA is an enzymatic and non-enzymatic product 
of the breakdown of prostaglandin endoperoxide and the final 
product of lipid peroxidation. MDA measurements are mostly done 
to see oxidative damage caused by lipid peroxidation. The principle 
of this test is the reaction of 1 molecule of MDA with 2 molecules of 
Thiobarbituric Acid (TBA) forming a complex of pink MDA-TBA 
compound and its quantity can be read by UV-Vis 
spectrophotometry at a wavelength of 532 nm [20]. The results of 
MDA measurements on the standard curve obtained linear 
regression y= 0.0044x+0.1936. Measurement results can be seen in 
table 4. 

 

Table 4: Average MDA levels 

Test group Average (µl/ml) 
Normal control 0.194±0bc 
Negative control 0.197±0ac 
Positive control (glibenclamide) 0.194±0bc 
Positive control (ascorbic acid) 0.195±0abc 
n-hexane extract 0.196±0abc 
Ethyl acetate extract 0.195±0abc 
Ethanol 96% extract  0.194±0abc 

Information: a = significantly different from normal control 
(p<0.05), b = significantly different from negative control (p<0.05), c 
= significantly different with positive control (p<0.05), d = 
significantly different from the positive control of vitamin c (p<0.05) 

 

The results of SOD measurement are presented in table 5. The data 
showed that while negative control showed reduced activity of SOD, 
ethanol extract and ascorbic acid produced SOD increases which 
were significantly different from normal control. The n-hexane and 
ethyl acetate extracts, as well as glibenclamide, showed a tendency 
of SOD increase.  

 

Table 5: Average results% inhibited SOD 

Test group Average 
Normal control 26.685±9 bd 
Negative control -3.461±2 acd 
Positive control (glibenclamide) 27.232±3 bc 
Positive control (ascorbic acid) 72.860±1 abc 
N-heksan extract 22.586±1 bd 
Ethyl acetat, extract 36.612±11 bd 
Ethanol 96% extract 54.463±5 abcd 

Information: Difference in significance; P<0.05, a: significantly different 
from the normal group, b: significantly different to the negative group, c: 
significantly different against the glibenclamide positive group, d: 
significantly different for the vitamin c positive group 

 

The development of body weight during high-fat feed treatment for 
28 d is presented in fig. 2. Increases in body weight were observed in 
all groups. 

 

Fig. 2: Development of body weight during administration of high-fat feed 

 

Results of blood glucose measurements are shown in table 6. The 
data indicated that all mice treated with extracts had lower levels of 
glucose and ethanol extract produced the highest effect, which was 
similar to that of the reference drug.  

Table 7 shows results of MDA activity measurement in mice treated 
with high-fat feed. There was no significant difference observed 
among the groups. However, the tendency of increase in MDA level 
was observed in groups treated with ethanol extract. 
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Table 6: Effects of kabau extracts on blood glucose level in mice 
fed with high-fat feed 

Test group Average (µl/ml) 
Negative control 232,49±13,93b 

Positive control 126,92±2,94a 

N-heksan, extract group 170,48±46,21ab 

Ethyl Acetat, extract group 157,14±30,01ab 

Ethanol extract group 125,33±22,81ab 

Information: a = significantly different from negative control 
(p<0.05), b = significantly different from positive control (p<0.05) 
 

Table 7: Effects of kabau extracts on MDA activity in mice fed 
with high-fat feed 

Test group Average activity (Unit/ml) 
Negative Control 0,194±0,7 
Positive Control 0,194±0,7 
n-hexane, Extract group 0,194±0,7 
Ethyl Acetate, Extract group 0,194±0,7 
Ethanol Extract Group 0,194±1ab 

Information: a = significantly different from negative control 
(p<0.05), b = significantly different from positive control (p<0.05) 
 

Effects of kabau extracts on SOD activity in mice treated with high-
fat feed is shown in table 8. Ethanol extract of Kabau produced an 
increase in SOD activity to the level of positive control, which 
received reference drug ascorbic acid. 
 

Table 8: Effects of kabau extracts on SOD activity in mice fed 
with high-fat feed 

Test group Average (Unit/ml) 
Negative Control 48,30±59,96a 

Positive Control 80,21±5,6b 

n-hexane, Extract group 46,71±70,34ab 

Ethyl Acetate, Extract group 33,93±60,71ab 

Ethanol Extract Group 52,55±117,62ab 

Information: a = significantly different from negative control 
(p<0.05), b = significantly different from positive control (p<0.05) 
 

Ethanol extract at a dose of 250 mg/kg BW can reduce blood sugar 
levels well so that the ethanol extract is fractionated by means of 
solid-liquid fractionation. The three fractions were tested for activity 
screening using the glucose test tolerance (GTT). The following table 
AUC0-150 of the three fractions compared with 96% ethanol extract. 
 

Table 9: AUC 0-150 measurement results 

Treatment group AUC0-150 (mg/dl) 
Normal Group 16651.705±430.06bc 
Negative Group 56833.48±4367.96 cdefgh 
Positive Group 30238.48±6831.30abdefg 
Ethanol 96% Extract 32695.31±4576.77abefg 
Methanol Fraction 33167.71±3621.06abdfg 
Ethyl acetate Fraction 34631.25±7618.48abg 
Ethyl acetate: methanol Fraction 37409.83±6543.95 ab 

Information: a: Significantly different from normal control (p<0.05), b: 
Significantly different from negative control (p<0.05), c: Significantly 
different from positive control (p<0.05), d: Significantly different from 
96% ethanol extract (p<0.05), e: Significantly different with 100% 
methanol fraction (p<0.05), f: Significantly different from the ethyl 
acetate fraction (p<0.05), g. Significantly different from the ethyl acetate 
fraction: methanol (p<0.05) 
 

DISCUSSION 

The purpose of extraction is to extract all the chemical components 
contained in the simplicia. The advantage of this method is that for 

samples with a soft texture and cannot withstand direct heating, less 
solvent is used and the heating can be adjusted. The working 
principle of the Sokhlet tool is continuous filtration where the filter 
liquid is heated so that it evaporates, the liquid-vapor will be 
condensed by the solvent liquid molecules by the reverse cooler by 
descending into the cloning to search for simplicia and then re-
entering the round bottom flask after passing through the pipe, this 
process continues until the extraction process is carried out. Active 
substance to be perfect. In this extraction using solvents in stages, 
namely n-hexane, ethyl acetate and 96% ethanol. The type of solvent 
used affects the active compounds that are also extracted. Polar 
solvents will attract polar compounds, while non-polar solvents will 
attract non-polar compounds and semi-polar solvents will attract 
semi-polar compounds so that the yield of activity testing produced 
is more selective and effective. 

Based on the table of results, the average decrease in blood glucose 
levels obtained from one way ANOVA analysis data processing, if 
normal control compared to the negative control, then giving a 
glucose load of 2 g/kg bw did not have a significant effect on 
increasing blood glucose levels in test animals. Giving positive 
control showed a significant effect on decreasing blood glucose 
levels of the test animals at the 150th time after administration of 
the drug/hypoglycemic effect, glibenclamide showed onset at 150 
min. The test materials that showed a significant hypoglycemic 
effect were ethyl acetate extract at a dose of 250 mg/kgbw and 
ethanol at a dose of 250 mg/kgbw, the effect was observed at 150 
min after administration of the test material, and there was no 
significant difference in the potential hypoglycemic effect of the two 
ingredients. Test at that dose. There was no significant difference in 
the decrease in blood glucose levels with increasing doses of the test 
material extracted by each solvent, except for the test material 
extracted using ethanol. However, the effect was independent of 
dose. There was no significant difference in decreasing blood 
glucose levels between the test materials extracted using n-hexane 
and ethanol. Unless the test material is given at a dose of 250 mg/kg 
body weight. 

Blood glucose-decreasing activity shown by n-hexane, ethyl acetate 
and ethanol extracts could be attributable to the flavonoid, phenol 
and alkaloid content. Flavonoid and phenols have been 
demonstrated to scavenge free radicals, a contributing factor to the 
damage to pancreatic beta cells that produce insulin [21, 22]. One of 
the activity of alkaloid has been suggested to be the Inhibition of 
glucose absorption in the intestine, increasing glucose transport in 
the blood, stimulating glucogen synthesis and inhibiting glucose 
synthesis by inhibiting the enzyme glucose 6-phosphatase, fructose 
1,6-bisphosphatase, and increasing glucose 6-phosphate 
dehydrogenase [23]. The results further showed that the blood-
glucose-lowering effect was not dose-dependent, as shown by the 
lower effect after the 750 mg/kg extract. This phenomenon has been 
suggested to relate to relatively lesser content of active substance 
compared to other substances which might have opposites the 
activity. 

Results of blood glucose measurements were shown in table 3. 
Seven days following single alloxan treatment mice in all groups had 
significantly higher levels of blood glucose compared to those 
without alloxan treatment (normal control). Upon completion of 14 
d treatment with test extracts or reference drugs, the data showed 
that mice in ethanol extract-treated group had the largest decrease, 
from 285.00±9 mg/dl to 202.94±2 mg/dl, which was almost similar 
to the decrease observed in glibenclamide-treated group. Other 
groups, including that treated with ascorbic acid showed significant 
decrease. The data showed that the test groups had lower MDA 
levels compared to the negative group that was not given extracts. 
Indicating that kabau seed extracts decreased free radicals which 
correlated with lower blood glucose levels, among the extracts 
tested, ethanol extract produced the lowest MDA level, indicating its 
potential. As an alternative for antidiabetic treatment and as an 
antioxidant. SOD is an enzymatic antioxidant in the body. SOD is 
influenced by the degree of oxidative activity. The high activity of 
SOD will be illustrated by the low lipid oxidation products [24]. 
Reactive oxygen species (ROS) in the body causing the amount of 
free radicals is far more than antioxidants. Radical compounds can 
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react with membrane lipids, nucleic acids, proteins and enzymes 
that cause cell damage and are often called oxidative stress [25]. 
Hyperglycemia produces a lot of ROS and this condition will cause 
pancreatic beta-cell dysfunction. According to [26] that the 
disrupted function of pad cells will experience decreased levels of 
antioxidant enzymes such as SOD (superoxide dismutase), 
glutathione peroxidase (GPx) and catalase (CAT) so that they are 
prone to oxidative stress. 

Based on fig. 2 it is known that feeding for 28 d increased body 
weight in all groups. The feed given to increase the bodyweight of 
experimental animals is a high-fat diet food that contains a lot of 
carbohydrates. Increased carbohydrate intake can lead to weight 
gain in test animals; therefore the more carbohydrate intake given 
to test animals, the more weight the test animals gain. After the rat's 
body weight increased, then 25 male wistar rats were divided into 5 
groups each consisting of 5 individuals; each group was given a 
different treatment, for the negative control group was given 0.5% 
Na-CMC and given a drink ad libitum water. In enzymatic testing 
three methods are performed, namely GOD-PAP, MDA, and SOD. The 
correlation of the three methods is the GOD-PAP method used to 
determine the concentration of decreased blood glucose levels after 
administration of kabau seed extract, while MDA and SOD were 
performed to determine the percentage of inhibition of blood 
glucose levels after administration of kabau seed extract. SOD is a 
natural antioxidant found in the body, an antioxidant function 
against diabetes that is antioxidants needed to neutralize free 
radicals so that they can prevent degenerative diseases, one of which 
is diabetes mellitus. Increasing the supply of sufficient antioxidants 
will help prevent the clinical complications of diabetes mellitus. 

Based on table 9 the administration of the test material showed 
antihyperglycemic activity in hyperglycemia-induced animals. All 
test materials showed the same potential antihyperglycemic activity 
assessed from the value AUC 0-150, which are not significantly 
different from each other, but when viewed from the decrease in 
AUC 0-150, the methanol fraction has the potential to lower glucose 
levels better than the other fractions. 

CONCLUSION 

Plants originating from Indonesia, kabau, which grows endemic in 
Sumatra, is a large source of potential bioactive components for 
diabetes therapy and management. The antidiabetic activity of the 
extract showed that the ethanol extract at a dose of 250 mg/Kg BW 
was better with the glucose test tolerance method, with alloxan 
induction animal models and high-fat feed induction. In the 
methanol fraction derived from ethanol96% extract, it provides a 
good reduction in blood sugar levels in the screening method with a 
glucose test tolerance. 
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