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Introduction

Antioxidants,

benefits to the body’s

of catechins [4].

In Indonesia, one of the popular medicinal
(Andrographis
Nees.) [5], which has the potential to be developed

plants is sambiloto

in this case,
immune system, which
inhibit free radicals and become an inhibitor of lipid
peroxidation to prevent oxidative stress [1]. Tea is one
of the most widely consumed drinks by Indonesians,
which is produced from the tea (Camellia sinensis)
leaves. Green tea has the highest antioxidant activity,
followed by oolong and black teas [2]. Tea has health
benefits due to the various active components known
as polyphenols in it. Tea found high in antioxidants and
minerals [3]. One of the potent antioxidants in tea is
epigalo-catechins and quercetin, which are derivatives

Abstract

AIM: The purpose of this study was to develop a tea formula of sambiloto leaves, analyzed the chemical properties
(polyphenols, tannins, water, extracts in water, total ash, water soluble ash, water-insoluble ash, insoluble acid ash,
and water-soluble ash alkalinity) as well as the antioxidant capacity of the formula.

METHODS: This research was divided into two stages. The first stage was the formulation of sambiloto leaves tea
and the second stage was the analysis of chemical properties (levels of polyphenols, tannins, water, extracts water,
total ash, water soluble ash, water-insoluble ash, insoluble acid ash, and water soluble ash alkalinity) and antioxidant
capacity analysis. The analysis was carried out on all of the sambiloto leaves tea formulas to determine the effect
of the formulations on chemical properties and antioxidant capacity. This study used Microsoft Excel 2013 in data
processing management.

RESULTS: The highest extract water was at F4, and the lowest was at F1. Based on the analysis, the formula of
sambiloto leaves tea was in the range of 1.026—-1.734%. Of all the formulas that have been prepared, sambiloto
leaves tea formula F1 was obtained the best chemical and antioxidant properties among all formulas, which were
composed of 100% sambiloto leaves, 5% honey, and 45% dates.

CONCLUSION: Sambiloto leaves have good antioxidant activity and can be used as a drink in the form of an
infusion, such as tea. The result of brewing the sambiloto tea formula has faded green color. The polyphenol content
of the sambiloto leaves tea formula still did not meet the Indonesia National Standard (25.2%), was 1.5-3.1%.

into alternative therapies in increasing the
body's immune system. The active compounds
contained in Sambiloto act as immunomodulators,
including deoxyandrographolide, andrographolide,
neoandrographolide, homoandrographolide,
diterpenoids, flavonoids [6], [B-sitosterol,
stigmasterol [7], and polyphenols [8]. Sambiloto leaves
potentially as an immunomodulator, immunostimulator,
and immunosuppressor agents [6].

may provide

Sambiloto leaves tea is a mixture of green tea
leaves with sambiloto leaves. The aroma of sambiloto
leaves is relatively neutral with a very bitter taste [9]
letting it unpopular among society. Several diseases
may be cured by using sambiloto such as influenza,
lung abscess, pneumonia, inflammation of the airways,
fever, pulmonary tuberculosis, shortness of breath,
lung tumors, and others [10]. Furthermore, research
shows that green tea is beneficial for preventing
cancer, osteoporosis, cardiovascular disease, and

paniculata
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atherosclerosis [11]. To improve the taste of sambiloto
leaves and food diversity, the researchers wanted
to formulate a sambiloto leaves tea sweetened with
natural sweeteners derived from dates and/or honey.

The purpose of this study was to develop a
tea formulation of sambiloto leaves and analyzed the
chemical properties (levels of polyphenols, tannins,
water, extracts water, total ash, water-soluble ash,
water-insoluble ash, insoluble acid ash, and water-
soluble ash alkalinity) as well as the antioxidant capacity
of the products

Methods

Materials

The materials used consisted of the main
ingredients and supporting materials. The primary raw
materials in this study were the leaves of sambiloto
(A. paniculata Nees.) obtained from the traditional
market in Palu City, honey, and dried dates which can
be obtained in food shops in Palu City. Supporting
materials used were hot water, aluminum foil, tissue,
filter paper, 85% and 90% ethanol, 2,2-diphenyl-1-
picrylhydrazyl (DPPH) solution, 100 ppm standard
solution or gallic acid solution (15 g formula and 15 mL
ethanol), distilled water reagent, and 1.5 mL Sodium
Carbonate (Na,CO,) 20%.

Tools

The equipment used in this study consisted
of two groups, namely, tools for processing sambiloto
tea and tools for chemical analysis. The tools used for
the producing of sambiloto leaves tea were an oven,
aluminum pan, cutting board, basin, and bucket. The
tools used for chemical analysis were rotary vacuum
evaporator, oven, desiccator, orbital shaker, shaker,
measuring cup, dropper, Erlenmeyer, watch glass,
measuring flask, beaker, test tube rack, glass funnel,
test tube, balance analytic, spatula, kiln, crucible clamp,
and ultraviolet (UV) Vis Spectrophotometer.

Methods

This research was divided into two stages.
The first stage was the formulation of sambiloto leaves
tea and the second stage was the analysis of chemical
properties (levels of polyphenols, tannins, water,
extracts water, total ash, water soluble ash, water-
insoluble ash, insoluble acid ash, and water soluble
ash alkalinity) and antioxidant capacity analysis. The
analysis was carried out on all of the sambiloto leaves
tea formulas to determine the effect of the formulations
on chemical properties and antioxidant capacity.

Formulation

Before the formulation was carried out, the
raw materials were prepared first, such as picking
fresh sambiloto leaves without defects and dark green,
then the fresh bitter leaves were sorted, separated
from the stems, stalks, and yellow leaves with white
spots or damaged. A withering process was carried
out aimed to reduce the moisture content in the fresh
sambiloto leaves so the drying process occurs more
quickly and no water was carried away when put into
the oven where the withering time was around 24 h
with a temperature of 30°C. The withered sambiloto
leaves were then chopped into small pieces to speed
up the drying process. After chopping was carried out,
sambiloto leaves were weighed and used about 100 g
per treatment. Drying was done using an oven dryer at
a temperature of 60°C for 60 min. The temperature of
60°C was applied that the best treatment of sambiloto
tea was drying temperature of 60 °C with water content
(8.16%), ash content (8.04%), antioxidant activity
(78.29%), water-soluble extract content (41, 93%) as
well as aroma (neutral and slight distinctive aroma of
sambiloto leaves), taste (dislike and very bitter), and
color (neutral and brownish yellow) [9]. The brewing
process was carried out by taking 3 g of dried sambiloto
leaves and 200 ml of hot water (T 90°C) for 2 min
because the brewing time and temperature can produce
the best tea brewing [12], [13] and is preferred by the
maijority of Asian population who use the formulation
from the study [14], [15]. Then finally, honey or dates
were added as a natural sweetener for each treatment.
The formulation of sambiloto leaves tea is shown in
Table 1.

Table 1: Sambiloto tea formulations

Formula Sambiloto leaves (%) Honey (%) Dates (%)
F1 100 5 45
F2 75 10 55
F3 50 15 65
F4 25 20 75

Chemical analysis

The chemical properties analyzed were
polyphenol content, water content, extract water, and
total ash content. The antioxidant capacity analysis was
performed using the DPPH method [16]. Data analysis
is descriptive analysis using Ms. Excel.

Results

Chemical properties analysis was carried out for
all the sambiloto leaves formulas. Analysis of chemical
properties of sambiloto leaves tea products consisted of
an analysis of polyphenol content, tannins, water, water
extract, total ash, water soluble ash, water-insoluble
ash, insoluble acid ash, and water-soluble ash alkalinity.
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Besides, sambiloto leaves tea was also analyzed for
its antioxidant capacity. The results of the chemical
properties analysis in this study are shown in Table 2.

Table 2: Chemical properties of sambiloto leaves tea

Parameters Sambiloto tea formula

F1 F2 F3 F4

Polyphenol total (%) 3.100 2.720 1.920 1.500
Tannin total (%) 0.184 0.375 0.454 0.596
Water (%) 14.005 14.974 15.759 16.821
Water extract (%) 43.182 45.085 48.189 51.659
Total ash (%) 8.843 6.697 5.063 4.626
Water-soluble ash (%) 48.486 52.412 60.014 63.030
Water-insoluble ash (%) 5.604 3.551 4.399 2.824
Acid insoluble ash (%) 0.287 0.245 0.221 0.212
The alkalinity of water soluble ash (%) 1.734 1.157 1.046 1.026
F1: 100% sambiloto leaves, 5% honey, and 45% dates, F2: 75% sambiloto leaves, 10% honey, and 55%
dates, F3: 50% sambiloto leaves, 15% honey, and 65% dates, F4: 25% sambiloto leaves, 20% honey, and
75% dates.
Discussion

Polyphenol level

The polyphenol content in the original sambiloto
leaves tea was low (1.5-3.1%) with the highest level was
F1, and the lowest was F4. The polyphenol content (w/w)
in the original sambiloto leaves tea was quite far below
the standard set by Indonesia National Standard (SNI),
at least 5.2% [17]. Based on the polyphenol content
test, none of the formulas exceeded the standards set
by SNI. The higher the sambiloto leaves content in the
formula, the higher the polyphenol content obtained.

Polyphenols are natural compounds
found mostly in fruits, vegetables, cereals, and
beverages [18]. Polyphenols can be classified into
major classes including phenolic acids, flavonoids,
stilbenes, and lignans. However, food matrices generally
contain complex mixtures of these compounds,
at variable concentrations, which may not be well
characterized [19]. Polyphenols consist of several
sub-classes, including flavonols, flavones, flavanones,
anthocyanidins, catechins, and biflavan. Over the
last few decades, polyphenols in plants is considered
potential in providing prevention from various diseases.
High consumption of polyphenols can provide prevention
from various chronic diseases such as cancer, diabetes,
cardiovascular, and aging [18]. Some polyphenols are
specific for certain foods (i.e., flavanones in citrus fruits,
isoflavones in soybeans, and phloridzin in apples);
whereas others, such as quercetin are found in all plant
products such as fruit, vegetables, cereals, legumes,
tea, and wine [14]. Flavonoids can induce a human
protective enzyme system. The protective effect of
flavonoids against many infectious diseases (bacteria
and viruses) and degenerative diseases was including
cardiovascular disease, cancer, and other age-related
diseases. Flavonoids also act as secondary antioxidant
defense systems in plant tissues exposed to different
abiotic and biotic stresses. Flavonoids are located in
the nucleus of mesophyll cells, and the generation
center of reactive oxygen species [21]. It was found that

the polyphenol content in sambiloto leaves was 493.7 +
10.0 mg TAE/g [22].

Tannins are bitter plant polyphenols that bind
and precipitate or shrink to the protein. The astringency
of tannins causes a dry, shrivelled taste in the mouth
following consumption of red wine, strong teas, or
raw fruit [23]. The maximum tannin content in food
ingredients set by the acceptable daily intake (ADI) is
560 mg/kg body weight per day or in pure tea leaves
the tannin content ranges from 5% to 15% [24]. From
this research, it was found that the tannin content was
0.184-0.596%, where F4 owned the highest total tannin
content, and the lowest was at F1. The requirements
for normal tannin standards are already mentioned in
the fourth sentence of this paragraph “The maximum
tannin content in food ingredients set by the ADI is 560
mg/kg body weight per day or in pure tea leaves the
tannin content ranges from 5% to 15%. Tannins are
categorized as non-nutrient, but in small amounts, it
can be beneficial for health. In some tea preparations,
this tannin content is maintained in a certain amount in
order to provide functional value.

Water content

The results of the water content analysis showed
that the water content of the sambiloto leaves tea ranged
from 14.005% to 16.821% with the highest level was
F4, and the lowest was F1. The water content (w/w) of
all formulas did not comply the SNI 3836: 2013 standard
(maximum water content of 8% for packaged dry tea) [17].

Water extract

Following Table 2, the highest extract water was
at F4, and the lowest was at F1. Extract water (w/w) in all
formulas of sambiloto leaves tea had a higher level than
commercial dry tea in general, which has a minimum
extract content of 32% according to SNI 3836: 2013 [17].
The water extract in this study was higher than the
previous study, which obtained 30.37 + 2.63 [25].

The water extract describes the compounds or
ingredients survive in water. Sambiloto plants contain
flavonoids/flavones in all parts of the plant. These
flavonoids are the most common and widespread group
of plant phenolic compounds, occurring in almost all
parts of plants, especially photosynthetic plant cells.
Furthermore, solubility plays a role in the therapeutic
efficacy of flavonoids. The low solubility of flavonoids
in water often creates problems for their medicinal
applications, then the sambiloto plant better to not
heated in water for long term [21], [26].

Total ash

Determination of the total ash content can be
used to determine the processing quality, knowing the
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types of ingredients used, determining the parameters
of the nutritional value of a food ingredient. Of the four
formulas, only F1 containing a total ash content (w/w)
was higher than those recommended by SNI 3836:
2013, a maximum of 8% [17]. F1 was the highest total
ash content, while F4 was the lowest.

Water-soluble ash and water-insoluble ash

Based on the analysis results, the four formulas
contain water-soluble ash content (w/w) higher than that
SNI 3836: 2013, at least 45% (range 48.486-63.030%)
[17] with the highest level was F4, and the lowest
was F1. This illustrated that the sambiloto leaves tea
formula had a higher water soluble ash content than tea
in general. Increasing the water soluble ash content will
indirectly reduce the water-insoluble ash content in tea.
In the analysis, it was found that the water-insoluble
ash content was in the range of 2.824-5.604 with the
highest concentration in F1 and the lowest at F4.

Acid-insoluble ash

According to the analysis results, the four
formulas have acid insoluble ash content (w/w) which
was lower than the limit determined by SNI (maximum
1%). Based on the analysis results, the sambiloto
leaves tea formula was 0.212-0.287% with the lowest
levels at F4 and the highest at F1. Determination of
acid-insoluble ash content is closely related to the
mineral content contained in a material, the purity, and
cleanliness of the material [27].

The alkalinity of water soluble ash

Table 2 shows the four formulas have alkalinity
levels of water-soluble ash (as KOH) (w/w) which were
lower than the limits determined by SNI (1-3%). Based
on the analysis, the formula of sambiloto leaves tea
was in the range of 1.026-1.734%. F1 was the highest
ash alkalinity, and the lowest was F4. Ash alkalinity
is a parameter in differentiating between pure food
and synthetic food. Ash from vegetables and fruits are
classified alkaline (Ca, Mg, K, and Na), in contrast, meat,
and some cereals classified acidic (P, S, and CI) [28]. Ash
alkalinity could be a quality index of fruit products [29].

Antioxidant capacity

The antioxidant activity determination using this
method can be observed based on the loss of purple
color due to the reduction of DPPH by antioxidants.
The color intensity of the test solution was measured
by UV-Vis spectrophotometry at a wavelength of about
520 nm. The percentage inhibition is substituted in the
linear equation and then interpreted as IC,; [30]. The
inhibitory percentage is the ratio between the difference

of absorbance of the blank and sample. The percentage
of inhibition is used to determine the percentage of
resistance of a substance to free radical compounds.
IC,, is defined as the amount of antioxidant required to
reduce the initial DPPH concentration by 50%. Brand-
Williams et al. in 1995 introduced this parameter. This
method has the advantage of being more straightforward,
and the analysis time is fast [31]. The percentage of
free-radical inhibition of sambiloto leaves tea formula is
shown in Table 3. It can be seen that the highest average
inhibition was found in F1, while the lowest was in F3.

Table 3: Free-radical inhibitory percentage of sambiloto leaves
tea

Formula Inhibitory percentage Average inhibitory percentage

F1 415 46.2
43.8
46.3
48.8
50.4
F2 41.8 45.7
43.4
45.8
47.8
49.7
F3 413 44.9
43.3
45.1
46.5
48.5
F4 4.7 45.4

44.0

454

47.4

48.7
F1: 100% sambiloto leaves, 5% honey, and 45% dates, F2: 75% sambiloto leaves, 10% honey, and 55%
dates, F3: 50% sambiloto leaves, 15% honey, and 65% dates, F4: 25% sambiloto leaves, 20% honey, and
75% dates

The antioxidant activity was expressed in IC,:
the smaller IC,, value, the higher of antioxidant activity.
Compounds are known to be categorized very strong
antioxidants if the IC, value was <50 ug/ml, strong if the
IC,, value was between 50 and 100 ug/ml, moderate if
the IC,, value ranges from 100 to 150 ug/ml, and weak
if the IC,, value ranges from 150 to 200 ug/ml [32]. The
antioxidant capacity of the sambiloto leaves tea formula
is shown in Table 4. Based on the table below, the
formula with the highest antioxidant capacity was found
in F1 with the strong antioxidant category, and F2, F3,
and F4 categorized moderate antioxidant.

Table 4: Antioxidant capacity of sambiloto leaves tea formula

Formula Antioxidant capacity in IC, (ug/ml) Category
F1 94.0 Active

F2 103.3 Moderate
F3 17.7 Moderate
F4 112.8 Moderate

F1: 100% sambiloto leaves, 5% honey, and 45% dates, F2: 75% sambiloto leaves, 10% honey, and 55%
dates, F3: 50% sambiloto leaves, 15% honey, and 65% dates, F4: 25% sambiloto leaves, 20% honey, and
75% dates

Testingthe antioxidantactivity ofandrographolide
isolates from sambiloto extract with ascorbic acid standard
showed that the antioxidant activity of andrographolide
has an IC, value of 6 ug/ml, not much different from the
standard IC,, of ascorbic acid, was 5.0 ug/ml [33]. In the
fraction of sambiloto contains andrographolide content.
Antioxidant activity of the herb sambiloto is due to the
content of flavonoids and andrographolide. The ethanol
extract of sambiloto had an IC_; value of 792.126 ug/ml,
while the quercetin standard had an IC,; value of 3.403
ug/ml [34]. The content of flavonoids and andrographolid
in sambiloto herb let this herb to have antioxidant activity.
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Figure 1: Graph of free-radical inhibition of sambiloto leaves tea
Thus, it revealed the herb sambiloto potentially to be References

developed as an antioxidant.

Figure 1 shows the relationship between
concentration and percentage of inhibition, which uses
5 concentration series, namely 20, 40, 60, 80 and 100
ppm. The x-axis shows the concentration (ppm) and the
y-axis shows the percentage value of inhibition (%). The
regression equation shown on the graph for F1 is y =
0.1149x + 39.282, R? = 0.9949; the equation F2 isy =
0.1005x + 39.677, R? = 0.9978; the equation F3 isy =
0.088x + 39.641, R2 = 0.9975; and the equation F4 is
y = 0.0871x + 40.197, R? = 0.9904. For the regression
equation where y = 50.

Conclusion

Sambiloto leaves have good antioxidant activity
and can be used as a drink in the form of an infusion,
such as tea. The result of brewing the sambiloto tea
formula has faded green color. The polyphenol content
of the sambiloto leaves tea formula still did not meet the
SNl standard (= 5.2%), was 1.5-3.1%. Of all the formulas
that have been prepared, sambiloto leaves tea formula
F1 was obtained the best chemical and antioxidant
properties among all formulas, which were composed of
100% sambiloto leaves, 5% honey, and 45% dates.
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