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ABSTRACT 

 

Obesity is an increase in body weight that exceeds normal and the risk of serious illness. 

Bambu Tali leaves (Gigantochloa apus (Schult.) Kurz) contain flavonoids, tannins, and saponins, 

which can inhibit the absorption of fatty acids in the digestive tract and excrete them through feces to 

lose weight. This study examines the tea activity of the Bambu Tali leaves in inhibiting weight gain, 

total cholesterol, and triglyceride levels of obese Wistar rats fed with a high-fat diet (HFD). A total of 

30 Wistar rats were divided into 6 groups: normal control (standard feed), negative control (HFD), 

positive control (HFD + Orlistat), and 3 groups of tea doses of Bambu Tali leaves (HFD + 360, HFD + 

720, HFD + 1440 mg/kg BW). HFD was given together with the Bambu Tali leaf tea for 35 days. On 

the 36th day, the blood sample was taken to measure cholesterol and triglyceride levels. The weighing 

was conducted weekly. The results showed that giving HFDincreased body weight significantly, total 

cholesterol, and triglyceride levels (p <0.05). Bambu Tali leaf tea at doses of 720 and 1440 mg/kg BW 

could significantly inhibit weight gain (p <0.05). Bambu Tali leaf tea with doses of 360, 720, and 1440 

mg/kg BW can also inhibit the increase in total cholesterol levels (p<0.05). Meanwhile, the inhibition 

of a significant increase in triglyceride levels (p <0.05) only occurs at a dose of 1440 mg/kg BW. This 

study concludes that Bambu Tali leaf tea has antiobesity activity by inhibiting weight gain, total 

cholesterol levels, and plasma triglycerides of Wistar rats. 
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INTRODUCTION 

Obesity is a condition where fat accumulation in adipose tissue is more than usual due to the 

greater amount of food consumed than the body's energy needs. Obesity is characterized by a body 

mass index (BMI) value greater than 27 kg/m, whereas a BMI is 27 kg/m (Wells et al., 2017). Fat 

accumulation in adipose tissue can be caused by food consumption containing fat, protein, and 

carbohydrates (Rismawati et al., 2012). This can be related to several diseases such as diabetes 

mellitus and cardiovascular disease through increased levels of triglycerides, total cholesterol, low-

density lipoprotein (LDL) and high-density lipoprotein (HDL), blood sugar, and blood pressure. The 

study by Sudikno et al. (2017) explains that hypercholesterolemia that occurs in obesity is caused by 

adipose cells not being able to adequately store triglycerides, increasing triglyceride levels followed by 

an increase in LDL levels and a decrease in HDL levels in the blood. Obesity also increases 

triglycerides' production due to increased excessive VLDL formation and can increase blood LDL 

levels (Rantung et al., 2014). 

One of the drugs that can be used as antiobesity is orlistat. However, the use of orlistat is still 

limited because of its relatively high price. Besides, it can also cause side effects on the digestive tract, 

digestive function, and liver (Wells et al., 2017). It is necessary to have other alternatives to treat 

obesity. 

Bambu Tali (Gigantochloa apus (Schult.) Kurz) is mostly used by the community as raw 

material for building and woven crafts. However, the Bambu Tali plant parts can also be used as 

traditional medicine. Not only the roots and stems, but Bambu Tali leaves can also be used as 

traditional medicine (Sujarwo et al., 2010). According to Rusliyani (2013), Bambu Tali leaves contain 

flavonoids, saponins, tannins, triterpenoids, alkaloids, glycosides, and phenolics. Based on George and 

Nimmi's (2011) research, most plants with an antiobesity activity contain saponins, tannins, 

flavonoids, and alkaloids. These compounds inhibit the pancreatic lipase enzyme activity so that it 

slows down the absorption of fatty acids in the digestive tract and can ultimately reduce triglyceride 

levels, total blood cholesterol, and body weight (Hidayat et al., 2015). 

One of the traditional medicinal preparations is tea. Tea is the steeping of leaves or flowers that 

have undergone a drying or fermentation process to deactivate the enzyme. Tea is a form of beverage 

product popular with the public because it is easy to serve, and there is a fresh sensation after drinking 

it. This study aims to determine the tea activity of Bambu Tali leaves in inhibiting weight gain, total 

cholesterol, and serum triglyceride levels of obese Wistar rats given a high-fat diet (HFD). 

 

MATERIALS AND METHODS 

Materials  

The materials used were Bambu Tali leaves taken on the order of 3-4 from the shoots of the 

leaves and obtained from Bibis District, Bantul, Yogyakarta. aquadest (Brataco), FeCl3 1% (Merck), 

Ethanol (Merck), CHOD-PAP reagent kit (DiaSys), GPO-PAP reagent kit (DiaSys). The high-fat 

dietary ingredients were standard feed (BR2, PT. Comfeed), chicken egg yolk, butter (Blueband), beef 

fat, 0.05% propylthiouracil (PTU, Dexa Medica), and orlistat (Xenical).  

 

Plant determination 

Plant determination was carried out at the Laboratory of  Biology, Faculty of Applied Science 

and Technology, Universitas Ahmad Dahlan, Yogyakarta. The plant is tested by taking one part of the 

stem and leaf from the Bambu Tali tree. 

 

Making Bambu Tali leaves tea 

The Bambu Tali leaves were washed under running water and sorted. Then the Bambu Tali 

leaves were dried in the oven. Simplicia was refined using a blender and sieved using a 20 mesh sieve 

until the desired powder was obtained. Two grams of Bambu Tali leaf powder were weighed and put 
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into a teabag. Twenty-eight milliliters of boiling water were then added for a dose of 360 mg/kg BW; 

14 ml for720 mg/kg BW; and 7 ml for 1440 mg/kg BW. Teabag was dipped 15 times and allowed to 

stay for 5 minutes. 

 

Phytochemical screening test 

Flavonoid identification 

Two milliliters of tea solution of Bambu Tali leaves were steamed until dry. It was then 

dissolved in 50% methanol. After that, 4-5 mL of Mg and concentrated HCl were added. The red 

solution indicates the presence of flavonoids (Habibi et al., 2018). 

 

Saponin identification 

Five milliliters of tea solution of Bambu Tali leaves were added by 5 mL of hot water, then 

cooled and shaken vigorously for 10 seconds until foam formed. If the foam did not disappear after 

adding 1 drop of HCl, it indicated saponin compounds' presence (Simaremare, 2014). 

 

Tannin identification 

Five milliliters of tea solution of bamboo Tali leaves were added with 1 mL of 10% FeCl3 

solution. The dark blue-black or greenish-black color that was formed indicated tannin compounds' 

presence (Simaremare, 2014). 

 

Making high-fat diet (HFD)  

High fat dietary feed (HFD) was prepared with the following composition: Standard feed 300 g, 

20 g chicken egg yolk, 100 g butter, 10 g beef fat, and 0.05% PTU. The ingredient was mixed into a 

dough, then milled to obtain a pellet form, and dried in an oven at a temperature of 50º for 3 days 

(Rini, 2012). 

 

Treatment of test animals 

This study has obtained ethical approval from the Research Ethics Committee, Universitas  

Ahmad Dahlan, with approval number 011904027. A total of 30 Wistar rat 2.5-3 months old with a 

bodyweight of 140-210 g were obtained from the Research and Testing Laboratory (LPPT), 

Universitas Gadjah Mada, Yogyakarta. Rats were grouped into 6 groups as follows: Normal control 

group rats were given standard feed, negative control group rats were given HFD feed, positive control 

group rats were given orlistat dose 32.4 mg/kg BW (HFD + Orlistat), and treatment group rats were 

given HFD and Bambu Tali leaves tea doses of 360 (HFD+360), 720 (HFD+720), and 1440 mg/kg 

BW (HFD+1440) orally. The oral administration of Tali Bambu leaf and HFD for 35 days. Weights 

were carried out on days 0, 7, 14, 21, 28, and 35. Blood samples were taken on day 36, for measuring 

serum cholesterol and triglyceride levels. 

 

Determination of total cholesterol levels  

Total cholesterol levels were measured using the cholesterol oxidase phenol aminophenazone 

(CHOD-PAP) method. A total of 1.5 mL of blood was centrifuged for 15 minutes at a speed of 3,000 

rpm. The serum was then separated. Ten microliters of serum were then added with 1000 µL CHOD-

PAP reagent and homogenized using vortex for 15 minutes. Furthermore, the mixture was incubated in 

an incubator at 37ºC for 10 minutes. Rat cholesterol levels (mg/dL) were read using a UV-Vis 

spectrophotometer at a wavelength of 546 nm (Anas et al., 2017). 

 

Determination of triglyceride levels  

Triglyceride levels were measured by the glycerol-3-phosphate oxidase-peroxidase amino 

antipyrine (GPO-PAP) method. A total of 10 μL of serum was added with 1000 μL of GPO-PAP 

reagent. The mixture was then homogenized using a vortex for 15 minutes. Furthermore, the mixture 
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was incubated at 37ºC for 10 minutes. Rat triglyceride levels (mg / dL) were read using a UV-Vis 

spectrophotometer with a wavelength of 500 nm (Rini, 2012). 

 

Data Analysis 

The data obtained were analyzed statistically using the Shapiro Wilk to determine the normality 

of the data and Levene's test to determine the homogeneity. Data of body weight, cholesterol and 

triglyceride levels were statistically analyzed using One Way Analysis of Variance (ANOVA) 

followed by post hoc Tukey's Honestly Significant Differences (HSD Test) with a significance level of 

0.05 (Yuniarti et al., 2016). The analysis was conducted using SPSS program version 21. 

 

RESULTS AND DISCUSSION 

Plant determination 

Based on the results of plant determination that has been carried out, it shows that the plant 

identified as a Bambu Tali plant (Gigantochloa apus (Schult.) Kurz) from the Poaceae family. 

 

Results of phytochemical screening 

The phytochemical screening results showed that the tea with Bambu Tali leaves contained 

flavonoids, saponins, and tannins. These results are supported by the study of Romansyah et al. (2019), 

which showed that the Bambu leaf extract contained flavonoids and alkaloids and was positive for 

saponin and tannin compounds. Rusliyani (2013) also reported that the Bambu leaf extract contained 

alkaloids, saponins, triterpenoids, and glycosides and weakly contained phenolic compounds, 

flavonoids, and tannins. The results of the phytochemical screening test are shown in Table 1. 

 

  Table 1. Phytochemistry screening test result of Bambu Tali  

                             (Gigantochloa apus (Schult.) Kurz) leaf  tea 

Phytochemical compounds Result 

Flavonoid + 

Tannins + 

Saponins + 

Note:  (+) : Positive  

 

Bambu Tali Tea inhibited the weight gain of rat 

In this study, HFD feed was given together with Bambu Tali leaf tea for 35 days. This is 

intended to determine the protective effect of the Bambu rope tea leaves against weight gain to prevent 

obesity. The weight measurement results showed a change in body weight, which tended to increase 

up to day 35 in the HFD only group. Bambu Tali tea administration with 720 and 1440 mg/kg BW 

doses showed weight loss on days 28 and 35 but not at doses of 360 mg/kg BW (Figure 1). The results 

of statistical tests on the difference in body weight at the beginning and at the end of the treatment 

showed that giving HFD could significantly increase the bodyweight of rats and could be reduced by 

orlistat, and the increase was inhibited by the provision of Bambu Tali tea (Table 2). 
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                   Figure 1. The mean of 'rat's body weight measured every week in all groups after 

administration of Bambu tali leaf tea and high-fat diet 

 

Table 2. Mean of difference of 'rat's body weight   at day 35 after administration of 

Bambu Tali tea and high-fat diet 

 

Groups 

 Mean body weight ± SD 

(g) 

Diiference 

(mean ± 

SD) 

 Day 0                   Day35  

Normal 180.2 ± 5.67 217.6 ± 6.18 + 37.4 ± 4.75* 

HFD 160.6 ± 9.15 235.0 ± 23.55 + 74.4 ± 17.10 

HFD+Orlistat 199.2 ± 11.92 181.2 ± 21.79 - 16.0 ± 19.02* 

HFD+360 153.0 ± 13.65 218.6 ± 10.03 + 65.6 ± 17.16 

HFD+720 174 ± 2.44 215.8 ± 7.27 + 41.8 ± 8.51* 

HFD+1440 176.8 ± 4.44 187.1 ± 8.69 + 10.3 ± 9.94* 

Notes:  *p < 0.05 significantly different from HFD group 

  (+) : an increase 

  (-)  : a decrease 

 

Test animals are said to be obese if there is an increase in body weight> 20% of the initial 

body weight (Patonah et al., 2017; Shiyan et al., 2017; Yuniarto et al., 2015). In this study, HFD 

administration caused an increase in body weight of rats by 46%. According to Baraas (2003), high 

consumption of fat and carbohydrates will increase the amount of fat in the adipose tissue, especially 

those under the skin and abdominal cavity. This is because any excess amount of fat and 

carbohydrates; if not used immediately, they will be stored in the adipose tissue in the form of 

triglycerides. When needed, the triglycerides will be hydrolyzed into free fatty acids and glycerol. 

These free fatty acids are then oxidized to produce energy. In general, only 3% of total dietary glucose 

can be stored as glycogen in the liver and muscles, 30% is stored as triglycerides, and 67% is burned 

directly as energy. Excess fat in the form of triglycerides in the adipose tissue under the abdominal 

cavity skin is what causes weight gain. 

This study's results indicate that administration of tea with Bambu Tali leaves doses of 720 and 

1440 mg/Kg BW was able to inhibit the increase in body weight, which was significantly different 

from the HFD group (p <0.05). Bambu Tali tea contains saponin and flavonoid compounds that can 
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inhibit the lipase enzyme in the digestive tract, thereby preventing the absorption of fat in the intestine. 

The fat that is not absorbed will come out together with feces (Hidayat et al., 2015). Apart from that, 

the tea with Bambu Tali leaves also contains tannin compounds that can precipitate the proteins in the 

small intestine's surface—thus reducing food absorption. Thus the process of obesity can be inhibited 

(Nurrachmawati, 2017). 

In this study, the administration of orlistat inhibited weight gain, which was 16 g from the 

initial body weight. This is because orlistat works to absorb fat and change body fat metabolism by 

blocking the protein lipase enzyme's work, which works to break down fat, so that fat is excreted out 

of the body through feces. Fat can be absorbed if it has been converted by lipase into fatty acids from 

foods that are not hydrolyzed into free fatty acids and glycerol. Therefore, some fat is not absorbed by 

the intestines and causes inhibition of body weight gain (Tjay and Rahardja, 2008) 

 

Bambu Tali tea prevents an increase in total blood cholesterol levels 

According to a study, obesity can cause lipid metabolism disorders characterized by 

abnormalities of the lipid profile in the plasma, such as high levels of total cholesterol and 

triglycerides and low levels of High-Density Lipoprotein (HDL) cholesterol. The results of measuring 

total cholesterol levels are shown in Table 3. 

 

Table 3. Mean of total  cholesterol levels (mg/dL) of rats at day 35 after 

administration of  Bambu Tali tea and high-fat diet 

      Groups Mean total cholesterol level ± SD 

(mg/dL) 

Normal 64.82 ± 3.34* 

 HFD 120.32 ± 8.32 

 HFD+Orlistat 117.53 ± 7.27 

HFD+360  101.55 ± 7.14* 

HFD+720 85.29 ± 4.87* 

HFD+1440 66.45 ± 6.31* 

Note:  *p < 0.05 significantly different with HFD group 

 

Table 3 shows that HFD causes an increase in total cholesterol levels significantly different 

from the normal group (p <0.05). This is because HFD contains triacylglycerols, which can increase 

the concentration of chylomicrons in plasma so that it can increase the formation of very low-density 

lipoprotein (VLDL), intermediate-density lipoprotein (IDL), and low-density lipoprotein (LDL). This 

condition causes a disturbance in the balance of cholesterol storage and transport in peripheral tissues. 

Increased storage of dietary cholesterol (exogenous cholesterol) in the peripheral tissue causes a 

decrease in the concentration of high-density lipoprotein (HDL), which has the role of inducing the 

excretion of cholesterol from peripheral tissues. This causes an increase in total cholesterol levels in 

the HFD group (Harsa, 2014). In addition, egg yolk in HFD feed plays a vital role in accelerating the 

increase in cholesterol levels because it has a cholesterol content of around 250 mg/egg (Wirawan, 

2018). The lecithin content also acts as an emulsifier so that it helps mix oil/fat and water in the HFD 

composition (Sarifudin et al., 2015). The addition of propylthiouracil (PTU) to HFD is intended to 

increase cholesterol levels and increase body weight. This is because propylthiouracil functions to 

increase cholesterol levels endogenously by reducing thyroid hormone synthesis. Increased thyroid 

hormone can reduce the concentration of cholesterol, phospholipids, and triglycerides in the blood by 

increasing cholesterol secretion, thereby increasing the amount of cholesterol (Guyton and Hall, 2007). 

PTU can also interfere with the functions of Apo-A-I and Apo-A-IV, which are responsible for the 

formation of new HDLs. Apo-A-I and Apo-A-IV are the main apoproteins of HDL and are related to 
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chylomicrons. If these apoproteins are confused, it will disrupt HDL formation, thereby affecting total 

cholesterol levels in the body (Shin and Osborne, 2003). In this study, rats also get limited space, so 

that the peripheral tissue's energy is reduced, resulting in rats becoming fat (Zulviana et al., 2017). 

The administration of tea with doses of 360, 720, and 1440 mg/kg BW of Bambu Tali leaves 

prevented an increase in cholesterol levels in rats given HFD. The tea of Bambu Tali leaves contains 

flavonoid compounds that work to reduce cholesterol levels from the blood by inhibiting the enzyme 

3-hydroxyl 3-metalhlutarilkoenzim A reductase so that it can have an effect on lowering cholesterol 

levels and works to inhibit the absorption of fatty acids by inhibiting pancreatic lipase in the digestive 

tract (Tibe et al., 2018). However, giving orlistat in this study did not show cholesterol levels that were 

significantly different from the HFD  group. This is because the mechanism of action of orlistat cannot 

inhibit the metabolism of total cholesterol in the body so there is no inhibition of cholesterol 

metabolism (Kurnia, 2014). 

 

Bambu Tali tea prevents an increase in triglyceride levels 

In this study, the HFD  administration can also increase blood triglyceride levels). However, only 

Bambu Tali tea with a dose of 1440 mg/kg BW and orlistat reduced triglyceride levels (Table 4). 

 

Table 4. Mean of total  triglyceride levels (mg/dL) of rats at day 35  

 after administration of Bambu Tali tea and high-fat diet 

Groups Mean of triglyceride 

levels ± SD (mg/dL)  

Normal 82.13 ± 15.92* 

 HFD 119.03 ± 29.07  

HFD+Orlistat 71.84 ± 7.44* 

HFD+360 130.10 ± 23.26  

HFD+720 111.84 ± 23.14 

HFD+1440 82.16 ± 20.08* 

     Note:  *p < 0,05 significantly different with HFD group 

 

The increase in triglyceride levels due to HFD administration is caused by a high-fat diet 

containing neutral fats that will be broken down into monoglycerides and free fatty acids in the 

digestive process. Through intestinal epithelial cells, monoglycerides and fatty acids will be 

synthesized back into triacylglycerol molecules, which will enter the lymph in the form of 

chylomicrons. High chylomicron concentrations can result in increased triglyceride levels and have the 

potential to cause hypertriglyceridemia (Harsa, 2014). The addition of PTU in HFD can also inhibit 

lipoprotein lipase activity. This causes triglycerides to be broken down into free fatty acids and 

glycerol and increases triglycerides in the blood (Pykälistö et al., 1976). 

Administration  Bambu Tali leaves tea at a dose of 1440 mg/kg BW was able to inhibit the 

increase in serum triglyceride levels, but not at doses of 360 and 720 mg/kg BW. This is due to the 

dosage of 1440 mg/kg BW containing more saponins, tannins, and flavonoids than the 360 and 720 

mg/kg BW. It means to inhibit the increase in serum triglyceride levels need higher levels of active 

compounds (Fatichasari, 2019). 

Bambu Tali leaf tea contains flavonoid compounds that in Fatichasari (2019) research reports 

that flavonoids play a role in increasing the lipoprotein lipase enzyme activity, which will increase the 

hydrolysis of triglycerides into fatty acids and glycerol to be released into blood vessels. Flavonoids 

also inhibit the activity of some lipogenic enzymes, such as diacylglycerol acyltransferase (DGAT), 

which can inhibit the biosynthesis of triglycerides, thereby lowering blood triglyceride levels. 
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In this study, orlistat could also reduce blood triglyceride levels significantly different (p <0.05) 

compared to the HFD group. This is because orlistat can inhibit gastrointestinal lipase. According to 

Ardiansyah et al. (2018) research, the lower the lipase enzyme activity produced, it will reduce about a 

third of the amount of fat absorbed from food, hence reducing the rat's triglyceride serum levels.  

Based on the study results, it can be concluded that Bambu Tali leaf tea can prevent weight gain, 

reduce cholesterol levels, and serum triglyceride levels of rats given HFD. Thus, the Bambu Tali leaf 

tea can be developed as a preparation for obesity. 
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