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Abstract: Subang area is one of the largest tea producers in Indonesia with black tea as a product favored of the
Indonesian people. Besides being enjoyed as a drink, empirically black tea leaves infusions were used as an efficacious
antidiarrheal. This activity revealed with the fact that black tea leaves were contained simple catechins, examples of
which are epicatechin (EC), epicatechin gallate (ECG) and epigallocatechin gallate (EGCG) which reported can inhibit
the growth of many bacterial species. But differences in place of growth may affect secondary metabolites content and
microbiological activity. Therefore, the aimed of this study was to evaluate the microbiological activity of black tea
leaves that obtained from Subang Indonesia against Escherichia coli 0157. The extraction of black tea leaves were
prepared using an infusion technique. The secondary metabolites of the extract were analyzed using standard method.
The antibacterial activity of the infusion was tested using the disc diffusion method. While the determination of minimal
inhibition concentration (MIC) test was conducted using macrodillution method, followed by subculturing the overnight
incubation of the MIC test onto Mueller Hinton Agar medium surface, for determining the minimum bactericidal
concentration (MBC) value. The results showed that the infusion of black tea leaves had antibacterial activity against

E.coli with MIC/MBC ranged at 2.5-5.0%wi/v.
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INTRODUCTION

Gastroenteritis is a clinico-pathological term
that refers to inflammation and oxidative stress of the
intestines which leads to disturbance in the balance of
secretory and absorptive function of the intestines
resulting in diarrhea [1, 2]. Diarrhea is a serious
problem affecting 3-5 billion people per year around the
world, especially children of below 5 years [3]. The
major causative agents of diarrhea in human beings
include a variety of enteric pathogenic bacteria such as
Salmonella typhi, Shigella flexneri, Escherichia coli,
Staphylococcus aureus, Vibrio cholerae, and Candida
albicans [4, 5]. Due to high mortality and morbidity,
especially in children, the WHO together with the
United Nations Children’s Fund has initiated Diarrhea
Disease Control Program to control diarrhea in
developing countries. Oral rehydration solution [6], zinc
solution [7], probiotics [8], and specific antibiotics have
reduced mortality rate in diarrheal disease. However,
chronic diarrhea is still a life challenging problem in
some regions of the world. Unfortunately, the program
does not reach to the needy, and the disease is still a
major challenge in front of primary health practitioner
as well as researcher. Therefore, the different traditional

systems of medicines such as Chinese medicine [9],
Japanese medicine [10], acupuncture therapy [11], and
ayurvedic medicine [12] are included in this program.
70% of the world population uses traditional and
indigenous medicine for their primary health care [3].
Tea is one of chinese traditional medicine that widely
used to treat diarrhea.Tea is a traditional beverage
originally from China and the second most widely
consumed beverage in the world following water. It is
brewed from the leaves of Camellia sinensis (family:
Theaceae). Different types of tea manufactured are:
oolong, green, black and llex tea depending on the post-
harvest treatment and palatability of a particular region
[13]. The most kind of tea consumed by many
Indonesians people is black tea. Black tea is easy to
recognize in the market because of its black color and
the most in consumption. Beside that, black tea has
many more components than green tea, partly because
of the oxidation processes that occur during
fermentation. Indonesian tea has a decent quality of
export, so it becomes one of the national flagship
commodities. West Java is the largest tea producing
province in Indonesia. More than 70% of national tea
production is produced in this region. Therefore, tea is
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one of the leading commodities in West Java after
coffee.The plantation area reaches 109,000 hectares or
70% of the area of tea plantations spread in West
Bandung regency. The area of tea plantation in Subang
(precisely in Ciateur) reaches 3000 hectares. Plantation
area is located in the hills on the slopes of the
Tangkuban Perahu mountain, so it is expected to
produce tea with good quality because it is planted in
the highlands. Research for exploring microbiological
activity of tea even for the same activity but different
sources of ingredients, may affect the outcomes of
antimicrobial activity. Therefore, this study was very
important to improve the microbiological activity of
black tea in infusion, obtained from Subang tea
plantation. It is considering that empirically they often
used black tea infusion to treat diarrhea. Tea is linked to
beneficial effects on human health with the polyphenols
as the responsible constituents. In fact, production of
secondary metabolites (flavonoids and phenolics) in
herbs is related to chalcone synthases activity which is
strongly influenced by several parameters such as
environmental conditions (light intensity, temperature),
nutrient, stress and plant age [14,15].

MATERIALS AND METHODS
Material

The culture media that were used are Mueller-
Hinton Agar (MHA-Oxoid), and Mueller-Hinton Broth
(MHB-Oxoid). The chemicals used are distilled water,
normal saline solution, barium chloride solution
(Merck), sulfuric acid solution (Merck), n-butanol,
ferric chloride reagent (Merck), Dragendorf reagents,
Lieberman - Burchard reagent, Mayer reagent, technical
toluene (Brataco), and vanillin (Merck).

Bacterial Culture

E.coli 0157 was obtained from the culture
collections in academy of Health analysis Bakti Asih
Bandung Indonesia.

Plant Material

The samples that were utilized in this study are
Camellia sinensis leaves from Subang tea plantation,
West Java, Indonesia. Plant sample was identified in
Plant Taxonomy Laboratory of Biology Major, Faculty
of Mathematics and Natural Science Padjadjaran
University.

METHODS
Preparation of Black tea Leaves Infusion

Dried black tea leaves were weighed for 100 g,
then put into the erlenmeyer flask, plus sterile distilled
water to reach 500 ml, so obtained 20% in
concentration. The mixture was then boiled at a
temperature of 90°C - 100°C.

Phytochemical Screening of Secondary Metabolites

Phytochemical screening of  secondary
metabolites was using a standard method to determine
the contains alkaloids, flavonoids, tannins, saponins,
and polyphenol, in infusion of black tea leaves [16].

Preparation of the Bacterial Suspension

At least three to five E. coli colonies from an
agar plate culture were taken with a loop by touching the
top of each colony. The growth is transferred into a tube
containing 4 to 5 ml of sterile buffer saline. The turbidity
of culture was measured using spectrophotometer until it
achieves or exceeds the turbidity of the 0.5 McFarland
standards. This results in a suspension containing
approximately 1x 108 CFU/ml for E.coli.

Antibacterial Activity Test

The antibacterial activity of the black tea
infusion was done using the agar diffusion methods.
The volume of 20 pl standardized cell suspension and
20 ml MHA media at 40-45 °C was poured in a sterile
petri dish, then the mixture was homogenized and
allowed to solidify. The infusion was diluted into serial
dilution of concentrations using sterile water, as
follows: 20%, 10%, 5%, and 2.5%. Then the paper disc
was soaked in the infusion water for each concentration
and plated on the surface of the agar media. The plates
were incubated aerobically at 37°C for 18-24 h. The
diameter zones of inhibition were measured using a
caliper.

Determination of MIC and MBC Value

MIC value of the Black tea leaf infusion was
determined  using  macrodillution  broth.  The
concentration of infusion ranges should be prepared one
step higher than the final dilution range required. Then
1 ml extract with concentration 20% /v was added into
the first tube. Then the volume of 1 ml from the first
tube was pipetted then added to the second tube, then
the tubes mixed thoroughly and so on until the
concentration of every tube was 10%, 5%, 2,5%,
1,25%, 0,62%, 0,31%, 0,15% and 0,075% “/v. Then 1
ml of bacterial suspension was added to every tube. The
liquid media then were incubated at temperature 37°C
for 20 h. The MIC value was the lowest concentration
(in pg/ml) of an extract that inhibits the growth of E.
coli. As MBC determination, the loop was dipped into
the overnight incubation of MIC tube, and then streaked
it on to the agar surface. After that, the plates were
incubated at temperature 37°C for 20 h.

RESULTS AND DISCUSSION
Phytochemical Screening Result

Phytochemical analysis revealed that tannins,
phenols, and saponin, were present in C. sinensis
infusion irrespective of the solvent used [Table 1].
Phytochemical analysis suggests the presence of
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biologically active compounds in the infusion water of
the black tea leaves could be correlated to antibacterial
activity against E. coli. There are no flavonoid could be
detect from the infusion, it might because in tea leaf
contains only small amounts of flavonols, such as

quercitin, kaempferol, and myricetin [17]. Variation in
the chemical constituents in black tea may be attributed
to the wvariation in geographic location of plant
specimen like soil and climate.

Table-1: Phytochemical screening

Secondary
metabolites

Result

Alkaloids

Tannins

+

Flavonoids

Saponins

+

Phenols

+

Note: (+) presence; (-) absence

Antibacterial Activity Result

The black tea infusion water showed less
activity against E. coli. But the increasing of inhibition
diameter, which produced by the antibacterial activity
of infusion water of black tea leaves against E. coli,

which is directly proportional to the increasing
concentration of the infusion, showed that the infusion
has antibacterial effect. The diameter data can be seen
in figure 1 and table 2.

Fig-1: Antibacterial activity result
Note: various concentration of infusion, (1) 20%; (2) 10%; (3) 5%; (4) 2.5%

Table-2: Antibacterial activity results

gz)r\:\;:/(\e/r;tratlon Inhibitory zone diameter (mm)
2.5 0

5 2.5

10 4.0

20 6.0

Note: disc diameter = 2 mm

The antibacterial activity of black tea infusion
against E. coli was presumably contributed by its
secondary metabolites. Tannins can inhibit both
glucosyl transferace (GFT) activity and bacterial growth
by their strong iron-binding capacity [18]. Polyphenol

can cause cell membrane disruption and prevent DNA
super coiling eventually leading to bacterial destruction
[19]. While saponins possess detergent-like properties
and might increase the permeability of bacterial cell
membranes without destroying them [20].
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MIC and MBC Determination Result

Minimum inhibitory concentrations (MIC)

refer to the lowest concentration of an antimicrobial that
will inhibit the visible growth of a microorganism. The

result of MIC then subculturing onto surface of agar
media, determined as MBC value, which can be seen in
Table 3.

Table-3: Minimum bactericidal concentration value

(%" IV)

Infusion concentration

Bacterial growth

20

10

5

25

1.25

0.625

0.3125

0.15

|+ [+ |+

0.075

+

Note: (+) = colony absence; (-) = colony presence

The infusion showed the value of MBC ranged between
2.5 and 5 %"/v. The MIC is a measure of the potency of
an antimicrobial effect. The smaller the MIC value, then
the drug is said to be more effective.

CONCLUSION

Our results demonstrated that the empiric

data about infusion water of black tea leaves as
antidiarrheal gave the same conclusion by scientific
study that the infusion of black tea leaves from subang
can be used as antidiarrheal, especially against E.coli.
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