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Abstract:- Gembili tubers are a type of inferior tuber whose consumption has decreased or even decreased. People do not know that Gembili tubers 
(Dioscorea esculenta) contain useful inulin. Reducing triacylglycerol and preventing degenerative diseases such as coronary heart disease and diabetes 
mellitus. This study was to determine the effect of giving inulin content to gembili tubers on serum of hypercholestrolemic wistar rats found in gembili 
tubers. This research is included in a laboratory study conducted on white rats aged 2- 3 months, body weight 150-180 grams. Rats were divided into 6 
groups, namely the positive control group, the negative control group, the group treated with simvastatin induction, the treatment group with doses of 
100,200 and 400 mg / kgBW and the treatment of high cholesterol fat feed induction for 14 days along with the administration of inulin extract. On the 
15th day, the rat's blood sample was taken via retroorbitalis, then the Triglyceride level was tested using the GPO-PAP method. The data were then 
analyzed statistically using the SPSS statistics application with a standard significance value of p <0.05. The results showed a significant difference 
between the inulin extract dosage of 100mg / Kg / BW, inulin extract of 200mg / kg and showed no significant calculation results between mice treated 
with the inulin extract dose of 400mg / KgBW and the group of mice induced with simvastatin . This can be concluded that the inulin content in the 
extract of the gembili tuber which has a dose level of 400mg / kgBW can reduce Triacylglycerol levels in the body. inulin extract of 200mg / kg and 
showed no significant calculation results between mice treated with the inulin extract dose of 400mg / kgBW and the group of mice induced with 
simvastatin. This can be concluded that the inulin content in the extract of the gembili tuber which has a dose level of 400mg / kgBW can reduce 
Triacylglycerol levels in the body. Inulin extract of 200mg / kg and showed no significant calculation results between mice treated with the inulin extract 
dose of 400mg / kgBW and the group of mice induced with simvastatin. This can be concluded that the inulin content in the extract of the gembili tuber at 
dose level of 400mg / kgBW can reduce triacylglycerol levels in the body. 
 
Index Terms:- blood serum, gembili tubers (Dioscorea esculenta), hypercholestrolemic ,inulin, triglycerides, Rattus Norvegicus.   

———————————————————— 

 

1 INTRODUCTION 
Inulin is a functional bioactive compound that is often used in 
the medical and pharmaceutical world because it has various 
benefits, such as being able to normalize blood sugar levels in 
diabetics and reduce the risk of colon cancer [1]. The need for 
inulin in Indonesia is still imported, considering that inulin is 
produced by the cicory plant, where this plant is not found in 
Indonesia. Several studies have been conducted to produce 
inulin from local natural ingredients in Indonesian regions. One 
of them is from the gembili tuber. The inulin content of gembili 
is 1.53 g / mg of gembili flour [1], while the results of isolation 
and identification of inulin from gembili tubers produce a solid 
composition of 3.983%, reducing sugar is 3.3458 mg / mL, 
19.9098% inulin, and 2.0667 mg / mL of total sugar [2]. 
Gembili tubers are a type of inferior tuber whose consumption 
has decreased or even decreased, due to a lack of information 
about the benefits of gembili tubers for health, so that the 
cultivation of gembili has also decreased. Gembili is generally 
used as one of the staple food sources because it has a high 
carbohydrate content. That the largest component of the 
gembili tuber is carbohydrate 27-33%. In 100 g of gembili 
tubers there are 31.30 grams of carbohydrates [3]. However, 
besides being high in carbohydrates, gembili tubers also have 
a high enough inulin content. The benefits of inulin include 
anti-diabetics, anti-hyperlipidemia (decreases fat levels), and 
anticancer. The benefits of inulin gembili as antihyperlipidemia 
have not been widely reported. High levels of triacylglycerol 

(triglycerides) lead to the risk of other vascular disease. 
Therefore, it is hoped that inulin gembili can reduce levels of 
triacylglycerols or triglycerides, so that degenerative diseases 
and vascular diseases can be managed properly and their 
further development can be prevented. Increased levels of 
triglycerides in the blood can increase the risk of coronary 
heart disease and metabolic syndrome. An increase in 
triglyceride levels by 1 mmol / L can increase the risk of 
cardiovascular disease in men by 30% and in women by 75% 
[4]. Based on the 2013 Basic Health Research, it shows the 
proportion of population ≤ 15 years old with triglyceride levels 
above the normal value, namely 13.0% [4]. 
Inulin as a prebiotic can reduce triglyceride levels by inhibiting 
the activity of lipogenic enzymes in synthesizing triglycerides 
in the liver. Lipogenic enzymes consist of acetyl coenzyme A 
(coA), Malic enzyme, ATP citrate lyase, and Fatty acid 
synthase. Inulin can inhibit the expression of the mRNA gene 
in regulating the activity of the fatty acid synthase enzyme, so 
that the activity of the fatty acid synthase enzyme is inhibited, 
causing the regulation of triglyceride formation in the liver to 
be inhibited [5]. Therefore, a study aimed to determine the 
effect of inulin extract from gembili tubers (Dioscorea esculeta) 
on triglyceride levels in blood serum of white rats (Rattus 
norvegicus), using the measurement method using the GPO-
PAP Kit (Glyserol Peroxidase Phosphate Acid) and a 
spectrophotometer at 500nm wavelength. 
 

2 MATERIALS AND METHODS 
The research subjects of this study were the white rat strain 
Wistar (Rattus norvegicus), then they were kept and fed 
normal food. The wistar rats used were healthy rats and had 
normal activity, male sex, 2 to 3 months old and weighing 
about 150-180 grams. The total number of mice used was 24 
rats. Rats were divided into 6 treatment groups, namely 
Normal group, Positive Control (simvastatin drug) negative 
control (without inulin), treatment 1 (dose 100 mg), treatment 2 
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(dose 200 mg), treatment 3 (dose 400 mg). The sample 
calculation for each group is based on Frederer's formula: (t-1) 
(n-1) ≥ 15 (6-1) (n-1) n ≥ 4. This research is a laboratory 
experimental study, with a post-test control group design, 
using experimental animals Wistar strain white mice (Rattus 
norvegicus) which are induced by high fat, the mice were 
treated with oral doses of gembili inulin extract and high fat 
feed during 14 days, then blood sampling was done after 
administration of gembili inulin extract and induction of high fat 
on day 15. Blood sampling of rats through the plexus sinus 
orbitalis of wistar strain rats. Research implementation begins 
with the preparation of test animals, 24 male white rats Wistar 
strain were acclimatized in standard conditions and given 45 
grams of standard BR-1 feed per day and drank ad libitum 
water for about 1 week, then the rats were satisfied for 12 
hours before giving high fat induction treatment. Then proceed 
with experimental studies, one night before treatment the rats 
were fasted for 12 hours only by being given drinking water 
and will be fed 2 hours after giving the treatment. Each mouse 
was given different treatments by giving different doses of 
treatment, the mice will be given high fat induction which 
consists of several compositions, namely 50% egg yolk 50% 
fat (pork oil) and 20% sucrose solution, third. the ingredients 
are mixed together. Measurement of rat triglyceride levels 
starting from All experimental animals had 2 ml of blood drawn 
through the orbital sinus plexus using a microcapillary tube. 
Then centrifugation at 5500 rpm for 10 minutes to obtain 
serum, then measured the levels of triglycerides. The tools 
used in measuring triglyceride levels are photometer, micro 
pipette, test tube rack, cup, yellow and blue tips, centrifuge, 
alcohol cotton, syringe (3 ml). The research material used was 
serum and plasma EDTA samples, (which used a reagent kit 
for testing the triglyceride levels of DSI products (Diasy or 
Protap) [6]. The material for determining triglyceride levels is 
serum. Serum is obtained when the whole blood is allowed to 
stand for a while so that there will be a separation between the 
clot and the liquid that is left after the clot is taken which is 
called serum. Plasma is obtained when a certain amount of 
blood volume is added to a clotting inhibitor (anticoagulant) 
and rotated at 3000 rpm for 30 minutes, there will be a 
separate part of the solid part, this liquid is called plasma [6]. 
To determine the rats had hyperglycemia, the Triglyceride level 
was measured using a reagent kit (GPO-PAP). (Glyceryl 
Phospo Para Amino Phenazone). The principle of this method 
is determined after enzymatic oxidation in the presence of 
glucose oxidase, then the hydrogen peroxide formed will react 
in the presence of peroxidase with phenol and 4-
aminophenazone to become quinoneimine color which is red 
violet. Then measure the standard absorbance and 
absorbance of the sample using a spectrophotometer with a 
wavelength of 500 nm to read the absorbance value. Data 
analysis to determine differences in treatment using the SPSS 
statistical test. Prior to the analysis, the data was first tested 
for data normality and data homogeneity. If the data is normal, 
then a parametric statistical test is performed using the t-test. 
Then if there are differences between groups, it is continued 
using the lesrt significance difference (LSD) test. If the data is 
not normal, a non-parametric statistical test is performed using 
the Mann Whitney test. 

 
 
 

3 RESULTS AND DISCUSSIONS 
From the research that has been carried out then to see the 
difference in triglyceride levels between the groups, the 
ANOVA test was performed statistical analysis. ANOVA test 
results showed a significant difference. Furthermore, to see 
the difference in the results of the ANOVA test followed by the 
LSD (Least Significant Different) Post hoc Test, which is a test 
to determine the difference. statistically average between 
treatment groups. The average triglyceride levels of Wistar 
rats (Rattus norvegicus) are presented in table 1. 

* Note: (abcd) is a different letter in the column indicating a 
significant difference p <0.05 
 
Control group - : Not given induction treatment  
 
Control group +: High Fat Induction Treatment 
 
Simvastatin: Treatment of Simvastatin induction dose of 10 mg 
 
Inulin Extract 100 mg : High Fat Induction and Induction of 
100 mg inulin extract  
 
Inulin Extract 200 mg : High Fat Induction and 200 mg 
Inulin Extract Induction  
 
Inulin Extract 400 mg : High Fat Induction and 400 mg 
Inulin Extract Induction 

 
The LSD test results showed a significant difference between 
the positive control group and the negative control group, in 
the positive group the average triglyceride level was 132.25, 
and in the negative treatment group the triglyceride level was 
200.25 in the group giving inulin dose of 100mg / kgBW and 
the group giving inulin 200mg / kgBW there is a significant 
difference with the average triglyceride levels of 177.75 and 
158.00 at these two doses, there is a decrease in triglyceride 
levels, in the 400 mg / KgBW dose group the average 
triglyceride level is 132.50 and shows an average significance 
- The same average, the LSD test results obtained the same 
average significance between the normal group, the 
simvastatin group and the 400 mg / KgBW group.  
 
High Fat Induction Content 
The composition of high fat induction teridri from chicken egg 
yolk was 60%, lard (lard) 50% and sucrose 20%. The high fat 
composition will be instructed as a high fat diet as a trigger for 
increasing triglyceride levels. Fat contained in eggs consists of 
triglycerides (neutral fat), phospholipids (generally in the form 
of lecithin) and cholesterol. The amount of unsaturated fatty 
acids contained in egg yolks is higher than those found in 
animal products. The main fatty acids consist of oleic, palmitic, 
linoleic and stearic acids. The function of the triglycerides and 
phospholipids in egg yolk is generally to provide energy. Lard 

TABLE 1 
TRIGLYCERIDE LEVELS OF WISTAR RATS 

No. Group Mean ± SD 

1 K + (Normal) 132. 25 ± 4,787 a  
2 K- (High Fat) 200.25 ± 1.258 b 
3 Simvastatin 127.50 ± 4.655 a 
4 Dosage 100 177.75 ± 3.500c 
5 Dosage 200 158.00 ± 7,394d 
6 Dosage 400 132.50 ± 3.416a 
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(lard) contains unsaturated fatty acids which include oleic acid, 
Linoleic acid and linolenic acid found in lard are higher than 
beef fat. While, the content of polyunsaturated fatty acids 
(PUFA) in lard contains a relatively higher content (25%) than 
chicken fat (18%) and beef fat (1.2%) [7]. Fatty acids that have 
more than one double bond (PUFA) can increase levels of LDL 
cholesterol, HDL and reduce levels of HDL cholesterol (good 
cholesterol) [8]. Sucrose (sugar) is a sweetener source 
derived from sugarcane juice which crystallizes [9]. But if you 
consume sugar continuously and excessively, it will cause 
symptoms of diabetes mellitus [10], while the content of 
polyunsaturated fatty acids (PUFA) in lard contains a relatively 
higher content (25%) than chicken fat (18%) and beef fat 
(1.2%). Fatty acids that have more than one double bond 
(PUFA) can increase levels of LDL cholesterol, HDL and 
reduce levels of HDL cholesterol (good cholesterol)[8]. 
Sucrose is a disaccharide formed from one molecule of 
fructose and one molecule of glucose. In disaccharides 
digestion is broken down by enzymes located on the outside 
of the epithelial layer which moistens the small intestine, 
sucrose is dehydrated to D glucose and D fructose by the 
enzyme sucrase or invertase, sucrose is absorbed and taken 
directly into the liver. In the liver, fructose is converted into 
glucose (evaluation of the nutritional value of food). Excessive 
consumption of sugar will cause weight gain. The occurrence 
of increased body weight will result in symptoms of obesity 
[11], which is an event in which energy in the body is 
excessively available, which will then be stored in the form of 
fat tissue [12].  
 
Giving High Fat 
Triglycerides are a type of fat in the blood, triglycerides are the 
result of the body's working mechanism on foods that contain 
a lot of fat that has been consumed by the body and then 
formed through the liver, then absorbed by the intestines and 
into the plasma to be distributed into the tissues of the body, 
triglycerides are fat carried by serum lipoproteins [13]. The fat 
found in the diet in large quantities is triacyl glycerol 
(triglyceride). This fat is the most important fat in the body 
which is a consumption material that can be obtained from 
food, which mostly comes from ingredients from living things, 
namely animal materials. Fat contained in the diet, only a few 
types of fat, short chain fatty acids that will be absorbed by the 
intestine into the lymph in the intestine. Some of the 
triacylglycerols (as exogenous lipids) during the digestion 
process will undergo a lysis process (break down) into 
monoglycerides and free fatty acids, monoglycerides and free 
fatty acids will pass through intestinal epithelial cells which will 
then be synthesized into triacylglycerol molecules which will 
enter the lymph in a small form that will be scattered and is 
called the chylomicron [14]. In the group of rats, with the 
treatment of High fat induction which consisted of 500 grams 
of sucrose, 25 ml of lard (lard), 25 ml of egg yolk and 200 ml of 
aquadest, the composition of sucrose as an addition to energy 
intake in rats so that the mice did not become weak, then all 
the composition According to (Wedarni, 2014), it shows that 
excess fat intake in the body will trigger an increase in fat, and 
in the group of mice with high fat treatment it can increase 
Triglyceride levels in white mice (Rattus norvegicus)[15]. 
giving a high-fat diet can increase blood triglyceride levels. 
Foods that contain saturated fat have the potential to increase 
the risk of cholesterol sufferers by 15-25%. 
 

Inulin Mechanism of Action 
Inulin that is administered orally will be digested by the 
digestive system, and when inulin is in the stomach, it will form 
a gel formation so that inulin can delay gastric emptying [16]. 
Inulin is a fiber, inulin food has glycosidic bondsβ(2-1) 
glycosidic indigestible by human digestive enzymes. But these 
compounds can be fermented by bacteria in the large 
intestine. The addition of inulin to low-fat foods in addition to 
functioning as the stabilizer also functions as a dietary fiber. 
Dietary fiber is a group of carbohydrates that cannot be 
hydrolyzed by human body enzymes but can be fermented by 
the microflora in the intestine so that it affects intestinal 
function and blood lipid parameters [17]. Inulin is a food 
ingredient that is classified as a prebiotic. Prebiotics can be 
defined as substrates or food ingredients that the host cannot 
digest but can be selectively fermented by several colonic 
microflora. Inulin can stimulate bacterial growth and activity 
which has benefits for the health of the host. Inulin is a 
functional food ingredient group because it is proven to affect 
biochemical and psychological processes in mice and humans 
[17]. Inulin is a form of fiber that can be dissolved, cannot be 
digested by enzymes in digestion, because these enzymes 
are specific enzymes that can digest. inulin by hydrolyzing the 
bondsα but cannot hydrolyze bonds β in inulin so that when it 
reaches the large intestine, inulin does not change its 
structure.23 Inulin will be fermented due to microflora activity, 
namely bifidobacterium in the large intestine so that inulin can 
be said to be prebiotic [18]. The results of inulin fermentation 
in the body are lactic acid and SCFAs (Short Chain Fatty 
Acids). The short chain fatty acids produced are part of butyric, 
propionic and acetic acids. Butyrate is used by the colonic 
mucosa as an energy source, while acetic acid is absorbed 
into the colonic mucosa and into the portal vein, just like 
propionic acid. In lipid metabolism, the two have opposite 
effects. Acetate when it enters the liver will be used as raw 
material for cholesterol synthesis [19]. Inulin stimulates the 
synthesis of bile acids, propionate is a compound that causes 
a hypothyacylglycerol effect by acting as a lipogenic enzyme 
inhibitor so that there can be a decrease in de novo fatty acid 
synthesis in the liver and a decrease in triacylglycerol 
synthesis [20]. Induction of inulin in mice fed high fat 
significantly reduced the high blood and liver triglyceride 
content. Hypolipidemic effects were also observed in the 
blood. Triacylglycerol (TAG) lowering effect of oligofructose 
occurs through the reduction of very low density lipoprotein 
(VLDL) -TAG secretion from the liver as a result of reduced 
lipogenic enzyme activity, and in the case of fatty acid 
synthase through lipogenic modification of gene expression. 
Oligofructose lowers serum TAG when included in a standard, 
high-fat diet in mice. The addition of inulin will reduce de novo 
hepatic fatty acid synthesis. The mechanism of inulin affects 
triglyceride levels, assisted by bifidobacterial bacteria then into 
short chain fatty acids, which produce several short chains, 
namely acetate, propionate and butyrate, then propionic acid 
will form HMG CoA reductase and converted into methyl 
malonyl CoA then into succinyl CoA will produce pyruvate 
carboxylase, pyruvic acid then becomes phospoenol pyruvate 
which then affects the glucose levels that drop so that 
triglycerides experience a decrease in the number of levels in 
the body. 
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Effect of Simvastatin Administration 
Simvastatin is a drug that lowers cholesterol levels 
(hypolidemic) and is the result of synthesis from fermentation 
of Aspergillus terreus. In vivo simvastatin will undergo 
hydrolysis to become active metabolites. The mechanism of 
action of this active metabolite is by inhibiting the action of 3-
Hydroxy3-methylglutaril coenzyme A reductase (HMG Co-A 
reductase), where the enzyme catalyzes the conversion of 
HMG Co-A to mevalonic acid which is the first step in 
cholesterol synthesis [21]. Triglyceride levels> 250 mg / dl can 
be significantly reduced by statin drug products and the 
percentage reduction is the same as the percentage reduction 
in LDL cholesterol levels. Thus, the symptoms of 
hypertriglycerides induced by the maximum dose of 
simvastatin (80 mg per day) will decrease LDL cholesterol and 
fasting triglycerides by 35 - 45%. If the Triglyceride level is 
<250 mg / dl, the decrease is not more than 25%. The 
mechanism of reducing triglyceride levels by simvastatin is not 
certain [22]. In the treatment using simvastatin induction, rats 
in the treatment group (K-) experienced a change in 
triacylglycerol (triglyceride) levels, with a dose of 10 mg with a 
simvastatin pertikus level of 1.2 mg / Kg / BW / day. 
Simvastatin induction for 14 days can inhibit the presence of 
high fat so that triglyceride levels remain normal. 
 
Effect of 100 Mg / Kg / BW Inulin Dose 
Doses of 100 mg / Kg / BW, are induced every 09.00 WIB, 
before being induced inulin at a dose of 100 mg / Kg / BW, rats 
are induced with a high fat composition one hour before giving 
extra inulun, giving high fat induction is done first because 
inulin is an inhibitor (preventive) whose work pattern in the 
body is only temporary, so that the fat will be digested by the 
body then inulin will inhibit the process of accumulating fat in 
the body. In this study, the inulin extract with a dose of 100 mg 
/ Kg / BW was induced after high fat induction, then in this 
group treatment the mice were given standard feed of 45 
grams / kg / body weight, composition of rat feed. Brailler-II 
pellet (BR-II) which contains corn, soybean meal, wheat 
pollard, coconut cake, fish meal, meat flour, rice flour, tapioca, 
coconut oil, and premix fish oil. So that the mice are not too 
short of energy because they are given too much high fat 
induction [23]. At the inulin dose of 100 mg / Kg / BW, the 
average triglyceride value was 177.75 mg / dL with the highest 
value of 202 mg / dL and the lowest triglyceride level value of 
174 mg / dL, indicating that these levels were still in the 
category II category. is a borderline high category (rather 
high), it was found that the levels of triglycerides in the 
treatment dose of 100 mg / Kg / BW were still relatively high, 
indicating that the dose of 100 mg / Kg / BW was not effective 
in significantly reducing triglyceride levels. 
 
Effect of 200 Mg / Kg / BW Inulin Dose  
In the inulin dose treatment of 200 Mg / Kg / BW, the results of 
triglycerides were obtained with an average value of 158.00 
mg / dl, a maximum value of 149 mg / dl and a minimum value 
of 149 mg / dl, the comparison of results between the average 
doses was 100. mg / Kg / BW with an inulin dose of 200 mg / 
Kg / BW is 19.75 mg / dl, this comparison does not show the 
effect of inulin in reducing triglyceride levels. 
 
 
 
 

Effect of 400 Mg / Kg / BW Inulin Dose  
In the treatment with an inulin dose of 200 Mg / Kg / BW, the 
average triglyceride level was 132.50 mg / dl and the minimum 
triglyceride value was 128 mg / dl and the maximum 
triglyceride level was 136 mg / dl. From the results, the 
average dose of 400 mg / kg / BW is almost the same as the 
average value in mice with normal treatment (without 
induction), indicating that at a dose of 400 mg / kg / BW inulin 
works more effectively than a dose of 100. mg / kg / BW and a 
dose of 200 mg / kg / BW. Based on the results of the ANOVA 
test, it was found that a dose of 400 mg / kg / BW was 
effective in reducing triglyceride levels. 
 

4 CONCLUSION 
Based on the results of research and discussion, it can be 
concluded that from several doses of inulin extract of gembili 
tubers that were induced in experimental animals, the dose of 
400 mg / KgBB was the dose that had the effect of reducing 
triglyceride levels.  
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