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ABSTRACT— Metabolic syndrome is a syndrome that has the highest risk that can cause death. P(’l'e’o[\J‘Ie
who have metabolic syndrome are more prone to Diabetes mellitus (DM) type 2. In an effort to look for
alternative low-risk prevention, some plant extracts have been tested for antidiabetic activity, one of which
b]ack tea leaf (Camellia sinensis L.) which is often consumed by people especially in Indonesia. Black tea
contains several chemical compounds such as alkaloids, steroids, saponins, flavonoids. tannins, and
polyphenols (Sudaryat, 2016). This research was conducted with the aim of finding out the activity of a
mixture of ethanol extracts of the selected formula of black tea and stevia as an alternative antidiabetic
herbal medicine. The results showed that ethanol extracts of black tea and stevia have antidepressant activity
in white n'ae. Giving ethanol extract of black tea and ethanol extract of stevia in diabetic mice dose I
contaireg ethanol extract of black tea 50 mg/kg BW and stevia 300 mg/kg By, dose 11 containing black tea
extract 100 mg/kg BW and stevia 200 mg /kg BW and dose III contain 150 mg/kg BW and stevia black tea
extract 300 mg/kg BW and dose I had the highest antidiabetic activity compared to other doses with a
decrease in blood glucose levels of 69.75 mg/dL.
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1. INTRODUCTION

In Indonesia, with a population of 258 million people, in 2014, more than twenty thousand people with an
age range of 30 - 69 years and more than ten thousand people in the world with an age range of 70 years and
over have died due ttgiabetes or caused due to increased levels sugar in the blood (hyperglycemia). The
latest estimate is the International Diabetes Federation (IDF), there were 382 million people living with
diabetes in the world in 2013. By 2035 that number is expected to increase to 592 million people. It is
estimated that of the 3%milli0n people, 175 million of them have not been diagnosed, thus threatening
progressive progression into unconscious and uncomplicated complications (Ministry of Health, Republic of
Indonesia, 2014). Around 37% of people in Indonesia, while for diabetes alone has caused about 6% of
deaths (WHO, 2016). The therapeutic approach taken in Indonesia in general is to try to reduce
hyperglycemia after meals with treatment using metformin and sulfonylureas after blood sugar levels are
checked, and for those who have led to complications, dialysis and kidney transplant procedures are
provided (WHO, 2016). It is known that ou-glucosidase is an enzyme from the intestine that works in the
digestive system which is useful for hydm]yzingrch. If this enzyme is inhibited, there will be a decrease
in the retrieval of carbohydrates, so that it can reduce blood sugar levels in people with type 2 diabetes.
Various studies have been conducted to find natural products from plants. In efforts to prevent diabetes,
many people switch to using herbal medicine with a lower risk of side effects, one of which is consuming
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black tea, green tea, white tea. Tea (Camellia sinensis) nthe most consumed beverage by the public,
especially in Indonesia (Dias., Et al, 2013). Black tea contains several chemical compounds such as
alkaloids, terpenoids / steroids, saponins, flavonoids, tannins and polyphenols (Sudaryat, 2016). Polyphenols
including EGCG (epigalokatekin galat) with HPLC / HPLC are 447% and can reduce the absorption of
fatty acids, cholesterol, and starch in the digestive system so as to reduce the amount of nutrients that can be
absorbed (Se@.nd Biswajit, 2016). According to in vitro research, tea extract (Camelia sinensis L) can
inhibit the a-glucosidase enzyme with an IC50 value of 10.54 pg / mL (Elya B et al, 2015). Indonesian
people usually drink tea using a sweetener in the form of synthetic sugar. The sweetener contains a lot of
sugar and calories which are not good for diabetics. Stevia is a plant that is developed as a natural raw
material of sugar (sweetener), a companion of cane sugar and a substitute for synthetic sugar with sweetness
250 - 300 times sucrose or kitchen sugar (Subroto, 2008). That by getting used to consuming tea using stevia
especially for people who are at risk of developing diabetes at the age of 40 years can be used as a solution
because there is a potential for the prevention and treatment of diabetes as well as to preserve the legacy of
traditional ancestral medicine. Based on the description above, this timnhe research was conducted to test
the activity of a mixture of ethanol extracts of the selected formula of black tea (Camelia sinensis L.) and
stevia (Stevia rebaudiana B) as an alternative to anti-diabetic herbal medicines.

2. Methods

This study used black tea (Camelia sinensis L) and stevia leaves (Stevia rebaudiana B), the plant came from
the Tea and Quinine Research Center of Mekarsari Village, Pasir Jambu District, Bandung Regency, aqua
destilata, alloxan, NaCl 09% and ethanol. Refrigerators, rotary epavorators (Buchi), grinders, analytical
scales (mettler Toledo), water baths (Memmert), thermometers, glassware, volume pipettes. The selected
formula from the mixture of black tea and stevia leaves is made powder then immersed in 96% ethanol with
a ratio of 1:10 using the maceration method for 6 hours while occasionally stirring and allowed to stand for
24 hours. The maserate is separated and the process is Bpeated 2 times with the same type and amount of
solvent. The maserate obtained was then concentrated with a vacuum rotary evaporator to obtain a thick
extract. Thick extract of black, green, white-stevia tea was weighed and the yield was calculated. A single
dose preliminary test was performed to determine the potential of each extract as antidiabetic, the procedure
carried out for the preliminary test is the same as the antidiabetic test to be performed. Doses obtained from
preliminary test results which will later be used fa antidiabetic testing. Mice for antidiabetic testing the
selected formula of black tea and stevia extract in 6 groups each group consisted of 5 mice, as follows:

- Group I: Normal control (aquadest)

- Group II: Negative control (induction of alloxan 130 mg / kg BW)

- Group III: Aloxane 130 mg / kg body weight + glibenclamide 0.013 mg / kg body weight

- Group IV: Aloxane 130 mg / kg body weight + selected formula of black tea extract 50 mg / kg body

weight and stevia 300 mg / kg body weight
- Group V: Aloxane 130 mg / kg body weight + selected formula of black tea extract 100 mg / kg body
weight and stevia 200 mg / kg body weight

- Group VI: Aloxane 130 mg / kg body weight + selected formula of black tea extract 150 mg / kg body
weight and stevia 300 mg / kg body weight.

Eight hours before the blood draw begins, the mice are fasted first. Before being treated, the blood glucose
level of each mouse was measure@s the initial blood glucose level. Mice other than the negative control
group were injected with alloxan at a dose of 130 mg / kg BW in i.p on mice. Then on the 3rd day blood
samples were taken both of the negative, positive, and test sample mice (Rohdiana, 2016). After mice
suffering from DM (blood glucose level = 1 mg / dL), given a suspension of tea and stevia extract once for
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14 days orally (Holidah and Christian, 2015). Every time the blood collection of mice must be satisfied first
for 8 hours. Then on the 7th day and the 14th day blood samples are taken on mice (Rohdiana, 2016). Blood
collection is done through the tail veins of mice. Adequate blood is drawn and placed at the end of the test
strip (One Touch Horizon) which has been installed into a glucose meter (One Touch Horizon). Blood
measurements are carried out using glucose test strips (One Touch Horizon) and glucose meters (One Touch
Horizon). After obtaining some blood of mice taken from the tail veins of mice. Place the blood of mice on
the end of a test strip that isamunted on a glucose meter (One Touch Horizon). Within a few seconds then
the resultsa’ measurements of glucose levels in the blood will be seen (Rohdiana, 2016). This study
compared the reduction in blood sugar levels in mice from various doses of a mixture of ethanol extracts of
black tea (Camelia sinensis L.) and stevia leaves (Steviarebaudiana B.) with a glibenclamide comparison.
The results of antidiabetic activity tests were then analyzed statistically using SPSS (Statistical Packamfor
Social Sciences). If the spread of data is normal and homogeneous, it will be tested with the Repeated anova
test and continued with the Post hoc test using the LSD method to see whether the differences obtained are
meaningful or not. If the data distribution is not normal and not homogeneous, then it is tested by Friedman
test followed by Post hoc test to see whether the differences obtained are meaningful or not.

3. Results

Before conducting the study, the test animals were acclimatized for 7 days by being fed, drinking and
weighing the mice weighed every day. The cleaning of the mouse cages was maintained by replacing the
husks every 3 days. Test animals at the beginning of the acclimatization process amounted to 38 tails which
were divided into 6 groups, during the research process there were 2 mice that died, so that on the last day of
acclimatization the mice totaled 36 tails. The first day of acclimatization of mice's weight is 21 g to 32 g,
and on the last day the acclimatization of mice's body weight is 22 g to 35 g, so that the overall mouse meets
the test requirements. Mouse weight data during acclimatization can be seen in the appendix. Black tea after
weighing as much as 200 g was then macerated using 96% ethanol solvent. Maserate produced from the
maceration process is then concentrated using a rotary evaporator at 50 ° C until the s@p¥nt in the filtrate
evaporates. The extract obtained was then transferred to a cup and then evaporated over a water bath at 50 °
C until a thick extract of 12.332 g was obtained. Black tea extract which has been thickened and then
calculated the percent yield of the extract, obtained the yield of the percent extract yield of 5.78%. The
extract obtained was blackish brown, thick and distinctive odor.Stevia after weighing as much as 250 g was
then macerated using 96% ethanol solvent. Maserate produced from the maceration process is then
concentrated using a rotary evaporator at 50 ° C until the sojgmnt in the filtrate evaporates. The extract
obtained was then transferred to a cup and then evaporated over g‘ater bath at 50 ° C until a thick extract of
29.017 g was obtained. Stevia extract which has been thickened and then calculated the percent yield of the
extract, obtained the yield of the percent extract yield of 11.6068%. The extract obtained is green, thick and
characteristic odor. Preliminary Test Results Antidmtic Activity of 96% Ethanol Extract Black Tea and
96% gevia Ethanol Extract. The combined dose of ethanol extract of black tea and stevia used in this study
were ethanol extract of black tea 100 mg / kg BW and stevia 400mg / kg BW, then each dose was converted
to a dose of mice obtained 2mg / 20g BB and 8mg / kg 20g BB of mice. Then the researchers conducted a
preliminary test to the test animals using this dose to determine the activity of a single dose of each extract.
From each of these doses, it is obtained the result of a decrease in blood sugar levels in mice compared to
normal mice and each extract has a single effect to reduce blood sugar levels in mice.

Antidiabetic Activ'mTest Results 96% Ethanol Extract Black Tea and 96% Stevia Ethanol Extrza. The
combined dose of ethanol extract of black tea and stevia used in this study were, dose I contained ethanol
extract of black tea 50 mg / kg BW and stevia 300 mg / kg BW, dose II contained black tea extract 100 mg /
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kg BW and stevia 200 gg / kg body weight and dose III containing 150 mg / kg body weight black tea
extract and stevia 300 mg / kg body weight then each dose was converted to mice dose. Then the researchers
conducted a test using these doses. From all these doses, the average result of a decrease in blood sugar
levels in mice is close to the average result of a comparable decrease in blood sugar levels, which is 109.75
mg / dL.
Table 1 Averam'alues of fasting blood glucose levels in mice.
Average values of fasting blood glucose (mg/dL)

Measurement Control Control Comparison Dose [ Dose 11 Dose II1
Time Negative Positive

Day 8 95.50+6.73 155.50+£7.95 154.5+11.63 153.50+11.72 150.75+4.15 159.75+3.56

(Pretest)

Day 15 106.75+£5.67 154.75+6.34 109.75+11.56 83.75+11.71 82.00+13.29 91.00+£15.95
(Post Test)

Decrease -11.25 0.75 4475 69.75 68.75 68.75

13

Table 1 shows the average values gfasting blood glucose in mice from the negative control group, positive
control, comparison, me I, dose II and dose III at the time of measurement day 8 and day 15. On the 8th
day the mean fastimblood glucose level of mice in the negative control group was 95.5 + 6.73 mg / dL,
indicating that the fasting blood glucose level of the negative group mice was normal (<100 mg / dL). The
group that was induced by alloxan, the highest average fasting blood glucose levels were the dose group III
whia was 159.75 + 3.56 mg / dL and the lowest was the treatment group II which was 150.75 + 4.15 mg /
dL. On the 15th day the mean fasting blood glucose els of mice in the negative control group were
106.75 + 5.67 mg / dL, indicating that the fasting blood gluw levels of the negative control group of mice
were above normal but still below the stated diabetes level. The average fasting blood glucose level of mice
in the positive group was 154.75 = 6.34 mg / dL. indicating that the positive control group was still
diagnosed with diabetes (= 126 mg / dL). In the dose group I, II and III, the highest blood glucose content
satisfied the highest micm'as the dose group III, which was 91 £ 15.95. The first data pmmsing is to do a
data normality test. The normality test results show that the P value for all data groups is> 0.05, so it can be
concluded that the distribution of all data groups is normal. After knowing that the data distribution of all
data groups is nomal, we can do the variance test and see the Anova results. In the variance test, the value of
P = 0.167 can be concluded that there is no difference in variance between the data groups compared to
other data, meaning that the data variance is the sameaacause the data variance is the same, it can be
continued with the Anova test. Looking at the Anova test results, P value = 0,000 was obtained, which
means that there were at least significant differences in immobility time in the two groups. To find out
which groups have those differences, a post—m analysis can be done. From the results of the post-hoc
analysis, the results obtained are the control group P <0.05 which means that the control group data is
signiﬁcantledifferent from all the data groups, so the induction of alloxan in this study is said to be
successful. The positive contrmmup was significantly different from the comparison group and the dose
group because the P value <0.05. The positive control gr@Ep was not significantly different from the
negative group becausem: P value> 0.05. The comparison group was significantly different from all the
data groups because the P value <0.05.

a']e dose I group (EETH 50 mg / kg BW and EES 300 mg / kg BW) was significantly different from the
negative control group, positive control group and comparison group because the P value <0.05, the dose 1
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group did not differ significantly from the dose group II and dosae group III because the P value> 0.05.
The dose group II (EETH 100 mg / kg body weight and EES 200 mg / kg body weight) was significantly
different from the r@tive control group, positive control group and comparison group, because the P value
<0.05. The dose II group was not significantly different from the dose [ grogn) and dose III group because
the P value> 0.05. The dose group I (EETH 150 mg / kg BW and EES 300 mg / kg BW) was significantly
different from the negative control group, positive control group and comparison group because the P value
<0.05. The dose III group did not differ significantly from the dose I group and the dose Il group because
the P value> 0.05.

iscussion

%)s research was conducted to determine the antidepressant activity of white tea leaf ethanol extract. The
black tea (Camellia sinensis) used in the study came from the Kina Gambung Tea Research Center,
Mekarsari Village, Pasir jambu District, South Bandung and Stevia (Stevia rebaudiana Bertoni) from the
Manoko Experimental Garden in Cikahuripan Village, Lembang District, West Bandung District. black
(Camellia sinensis) used was determined at the Gina and Stevia Quinine Tea Research Center (Stevia
rebaudiana Bertoni) determined at the ITB School of Biological Science and Technology. Plant
determination aims to find out the truth of plant identity and ensure that the plant is intended to be used in
research. The extraction method used is the maceration method. Maceration is a process of extraction with
maceration techniques carried out by shaking several times or stirring at room temperature. The advantage
of this method is easy and does not need heating so it is unlikely that natural materials become damaged or
decompose (Susanty, 2016) The selection of solvents based on their solubility and polarity makes it easy to
separate natural materials in the sample. Work on the old maceration method and a state of rest during
maceration allows many compounds to be extracted (Istigomah, 2013). Maceration of samples was done
using 96% p.a ethanol solvent because it has the ability to search with a wide polarity ranging from nonpolar
compounds to polar (Saifudin et al, 2011). Compounds of black tea and stevia leaves which are suspected to
have antidiabetic effects are flavonoids. According to the principle of polarization, a compound will dissolve
in solvents that have the same polarity (Harborne, 1987) Flavonoid compounds are polar compounds
because they have a number of bound sugars, theﬁ)re flavonoids are more likely to dissolve in polar
solvents (Harborne, 1987) Filtrate obtained then concentrated using a rotary vacuum evaporator at a
temperature of 50 ° C. The yield of black tea macemtiormtraction was 5.78% and stevia was 11.6068% .
This value can be influenced by several factors, including the ty[mf solvent, solvent concentration, particle
size, solvent concentration, particle size of the simplicia, and the length of time of extraction. The success of
the separation depends on differences in the solubility of the components to be separated in the solvent
(Suryanto, 2012). Combination testing is done because it is expected to obtain a better glycemic control
effect compared to single therapy, proving this combination can work synergistically where the effect of the
combination can be greater than a single administration (Tjay, 2010). The choice of measurement with
fasting blood glucose levels due to the nutritional content in the foods and drinks consumed will be absorbed
into the bloodstream and can have a direct impact on blood glucose levels. Fasting for at least 8 hours will
reduce the variability of this substance from the variability of other substances in the blood. This is to ensure
that the results of the examination do not affect the final food consumption and can be interpreted correctly
(Ministry of Health, Republic of Indonesia, 2016).

Animal selection is based on data that there is no difference in the sensitivity of mice and rats to alloxan, so
that selected experimental animals with lower specifications are mice (Srinivasan, 2007). It is generally
known that most female test animals show a stronger hormonal immune response compared to males (male
Gupta, 1984). Based on Killic's research (2014), blood glucose levels in male mice are higher than female
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mice after being %uced by alloxan 150 mg / kg body weight measured every 48 hours for 8 days. This is
caused by the hormones estrogen and progesterone in female mice can increase insulin secretion which will
affect blood glucose levels (Nurlaela, 2016), so in this study male mice are used to avoid hormonal
influences. Before testing, try animals are acclimatized, acclimatization of experimental animals is carried
out for 7 days. Acclimatization aims to familiarize mice living in the environment and new treatments, as
well as to limit the influence of the environment in experiments. Every day the mice are given enough food
and drink and their cages are kept clean by replacing the husks for 3 days. Also carried out a daily body
weight check so that none of the mice had lost weight. The day before testing the mice were fasted for 16-18
hours while still giving a drink. This aims to avoid the influence of food on the observations (Puspitasari et
al, 2015). The selection of alloxan as a diabetes induction material because it has a selective mechanism of
action on pancreatic [ cells through GLUT2 by producing ROS (reactive oxygen species) so that pancreatic
f cells do not function and cannot produce insulin (Leuzen, 2008). To get the diabetes condition, all mice
were induced with alloxan monohydrate, except for the negative group mice. All mice were satisfied for 8-
12 hours before being given a drink. Alloxan solution is made in a new state when it will induce dikarekan
alloxan monohydrate only stable for 1.5 rm,ltes when standing in water at 37 ° C (Lenzen, 2008). Alloxan
monohydrate was given intraperitonially to mice at a dose of 130 mg / kg BW every 4 days to increase
blood glucose levels (Studiawan, 2005). Measurement of blood glucose levels was carried out on days 1,4,
8, and 15. Blood sugar levels of mice> 126 mg / dL. (Malole & Pramono, 1989).

Blood sugar levels were checked using the Accu check glucometer. Measurement of blood glucose levels on
day 4 and day 8 is intended to determine whether blood glucose levels have risen. Blood sampling is carried
out on the tail veins of experimental animals. Provision of test preparations on e}qeimenta] animals is
carried out on the 9th day through the 15th day (Studiawan, 2005). To determine the effect of ethanol
extracts of black tea and stevia on decreasing fasting blood glucose levels in experimental animals, the data
to be compared is a decrease in glucose levels fma day 8 to day 15 in each group. In this study 36 mice
were used which were divided into 6 grgps with 6 mice for each group. The first group was the negative
control group given 0.5 ml of aquadest. The second group is a positive control group induced with alloxan
without drug treatment. This group is used to ensure that the antidiabetic activity test method is correct. The
next group is a comparison group of diabeticmbe given glibenclamide treatment. Glibenclamide is an oral
antidiabetic drug of sulfonylureas where the mechanism of action of the drug is to stimulate an increase in
insulin secretion from [-pancreatic cells, so that blood glucose levels decrease (Wardani, 2016). Post Test is
a measurement of fasti@® blood glucose levels in mice on the 15th day after treatment, the results of
measurements indicatem there was a decrease in blood glucose levels in the comparison group, treatment
1.2, and 3. A decrease in the treatment group 1,2, and 3 looks significant compared to the comparison. The
results of post-test measurements in the treatment group 1,2, and 3 showed a decrease in fasting blood
glucose levels in mice to normal values. Hypoglycemia cogiti{m in mice and rats is a blood glucose level
<40 mg / dL (Bezdawa, 2016). The combination of dose I ethanol extract of white tea 50 mg / kg BW and
ethanol extract of stevia 300 mg / kg BW had a decrease in fasting blood glucose levels which is higher
69.75 mg / dL compared to dose II, dose III and comparison and when compared with administration of a
single dose extract dose of 21 mg / dL and 42 mg / dL obtained from the preliminary test results, This
proves that the administration of a combination of 2 types of OHO with different mechanism of action can
obtain a better glycemic control effect compared with a single therapy (American Diabetes Association,
2015). Black tea (Camellia sinensis) contains flavonoid compounds which have the ability as antioxidants
that work by capturing metal ions and reactive oxygen species (ROS) and triggering pancreatic B cell
regeneration (Saryono, 2013). Stevia leaves have antioxidant abilities that can play an active role in
reducing blood glucose levels but the mechanism as an antidiabetic is not yvet known (Shukla, 2011).
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Data on reducing blood glucose levels in mice after being floated and then calculating the percentage of
power is data entered into the SPSS analysis. The first step taken is to test the normality and homogeneity of
the data. The normality test uses the Shapiro Wilk table in the test of normality because the amount of
research data is less than 50. The normality test results for each group show a p-value> 005, this shows that
the data distribution of each group is normally distrilmd. Then the data homogeneity test was performed
for each group, the homogeneity test results showed a P-value> 0.05, meaning that the data variance was
homogeneous. Because the data variance is theadme then proceed with the Anova test. In the Anova test, P
= 0,000 was obtained, which means at least there was a significant difference in the decrease in blood
glucose levels in the two groups. To find out which groups have significant differences, post-hoc ar@!sis is
performed. The results obtained were positive control group showed a P value <0.05 meaning that the
positive control group was significantly different between pretest and posttest blood glucose levels. These
results prove that test animals not given drugs and extract solutions have higher blood glucose levels. All
dosage groups have significant differences with the comparison. This proves that test animals given
glibenclamide suspension have lower blood glucose levels so that it can be concluded that glibenclamide has
the ability as an antidiabetic. All dosage groups have significa[m!ifferences. It can be concluded that all
treatment groups have antidiabetic effects. Frog this description it can be concluded that the ethanol extract
of white tea and ethanol stevia extract can reduce blood glucose levels in diabetic mice, which when
compared with oral diabetes drug administration of ethanol extract of white tea and ethanol extract of stevia
have greater ability to reduce blood glucose levels. However, it is important to note the possibility of the
toxicity effect of ethanol extract of white tea and ethanol extract of stevia. Therefore, it is necessary to
conduct further research related to the toxicity test. The most effective dosage group is the Iberisi dose
Eioup of black tea ethanol extract 50 mg / kg B\ggpnd stevia 300 mg / kg body weight with an average
decrease in blood glucose levels of 69.75 mg/ dL. Based on the results of this study it can be concluded that
Ethanol extract of black tea and stevia have antidepressant activity in white mice.
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