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Introduction

This study aimed to find out that a cup of tea is or is not safe for human
health from microbial contamination and to point out the antimicrobial
property of made tea liquor.
Different made tea brands were collected randomly from different super shop
of Dhaka city. The Association of Official Agricultural Chemists (AOAC),
2005 was used as official methods of analysis. The Standard Plate Count
(SPC) technique was used for total microbial load, yeast and fungal count.
Most Probable Number (MPN) technique was used for the enumeration of
coliform in tea samples.
Bacteria, yeast, mould and coliform were observed before and after boiling in
all studied the samples. Before boiling, total microbial load and coliform
were found at significantly higher of its’ acceptable limit (p<0.05) whereas
yeast and fungus were found of its’ acceptable limit (p>0.05). After boiling,
only coliform was observed significantly higher in all except Tetley tea at its’
non-acceptable limit (p<0.05). Fecal coliform was not present at every stage
of this study. Made tea liquor has shown to have antimicrobial property.
Boiling in tea preparation and its’ liquor antimicrobial property considerably
reduced the level of microbial load to safe level for public consumption.
Antimicrobial activity - Microbial load - Peptone solution - Tea liquor - Tea.
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Bangladesh. Each brand of made tea were collected
for six times from different super shop. The
Association of Official Agricultural Chemists
(AOAC), 2005 was used as official methods of
analysis between April to August, 2012.

INTRODUCTION
Tea (Camellia sinensis) is one of the most widely
consumed beverages in the world and its health
effects have been widely explored1,2. The leaves or
buds of tea plants are collected from the tea garden
and subjected to processing without cleaning or
washing. The important parameters in tea
preservations are dry, cool, dark, and inert storage 3.
Though the final drying step at a temperature of
approximately 80°C is sufficient to reduce the high
bacterial and fungal load, the storage, handling, and
packing after drying may result in microbial
contamination of the processed tea leaves4,5.
However, use of water at sub-boiling temperature
may not eliminate all pathogens, including spores
of bacteria. Green and white tea is often prepared
with sub-boiling water to keep tea flavor intact.
Instant tea infusion is commonly prepared these
days by dipping commercially sold tea bags in hot
water. If tea leaves are contaminated with
pathogenic microorganisms during processing and
storage, the infusion may pose a potential health
risk. There are reports of the presence of pathogens
in tea leaves5,6. The presence of fungal strains in tea
leaves and the presence of aflatoxin have also been
reported7,8,9,10. The tea phenolics are known to
inhibit xanthine oxidase and are beneficial to
health11 with the prevention of chronic conditions
such as cancer, atherosclerosis and neurological
diseases12. Antibacterial activity of tea against
selected bacteria has also been reported11,13. The
antimicrobial activities and bactericidal effects of
tea compounds of tea catechin-3-gallates,
theaflavins, and tea infusions complement have
been reported against pathogens14. Though tea
liquor has a medicinal value but sporadically15 it
may contaminates with some hazardous bacteria,
yeast and moulds and tea dust or made tea
undergoes
spoilage
by
microorganisms.
Fundamentally, the drinking tea must be safe,
visually attractive, organoleptically acceptable,
nutritious and convenient to prepare and serve with
minimal use of preservatives. In nature most of the
microorganisms are beneficial to human welfare
and very little are predominantly detrimental
causing damage, spoilage and disease. The pivotal
sources of microorganisms are food and food stuff.
Made tea could also be a source of
microorganisms, but every day millions people
drink at least one cup of tea. Hence, this study is
intended to assess the level of microbial load and
antimicrobial property of collected local tea brands
of Bangladesh.

Preparation of tea sample before boiling
Using sterile instrument and aseptic technique,
25 g of tea sample were taken in a conical flask
containing 225 ml 0.1 % peptone solution and
kept in room temperature for 1 hour. Then 1.0 ml
suspension from initial suspension (10 -1) was
transferred to 9 ml of 0.1% peptone solution in a
screw cap bottle to give a 10 -2 dilution. In this
way 10 fold serial dilutions of samples were
prepared. Sample for each dilution was
thoroughly mixed using the vortex mixer.
Preparation of tea sample after boiling
Three grams of tea samples were taken into a
beaker containing 100 ml boiling water and
allowed to boil for 2 minute on a burner. Then
the beaker was removed from the burner and
kept for 30 minutes at room temperature for
settle down the tea dust under aseptic conditions.
Tea extraction was decanted into a 100 ml
beaker with aseptic condition in a laminar air
flow. Then 1.0 ml suspension from initial
suspension (10 -1) was transferred to 9 ml of 0.1%
peptone solution in a screw cap bottle to give a
10-2 dilution. In this way 10- fold serial dilution
of samples were prepared. Sample for each
dilution was thoroughly mixed using the vortex
mixer.
Preparation of tea sample with tea bag
Before boiling 100 ml 0.1% peptone solution
was taken into a beaker. One tea bag of each
sample was submerged into this beaker for one
hour. After boiling, one tea bag of each sample
was taken into a beaker containing 100 ml boiled
water for two minutes. In both cases before and
after boiling 1.0 ml suspension from initial
suspension (10 -1) was transferred to 9 ml of 0.1%
peptone solution in a screw cap bottle to give a
10-2 dilution. In this way 10 fold serial dilutions
of samples were prepared. Sample for each
dilution was thoroughly mixed using the vortex
mixer.
Preparation of nutrient media by using made tea
liquor
Nutrient culture media was prepared by made tea
liquor (at 100°C) instead of 0.1% peptone
solution for aerobic, fungal, yeast and coliform
count. This media was used for the test of
antimicrobial property of made tea.

METHODS
Collection and preparation of samples
To evaluate the microbiological status of different
local made tea brands were collected randomly
from different super shop of Dhaka city,
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at 37° for 24-48 hours. After 24 or 48 hours
incubation the gas forming tubes were observed
and considered as coliform positive. For coliform
confirmation gently agitate LST tubes and transfer
a loopful of suspension to selective enrichment
Brilliant Green Bile Broth (BGLB) broth. BGLB
tubes were incubated at 35-37°C and examined for
gas production for 24 and 48 hours. All gas
positive tubes were considered to be presence of
coliform. Calculation of most probable number of
coliform per gram of each tea samples were done
from the number of tubes showing gas formation,
using a MPN index for the determination of most
probable number. Positive data were recorded by
matching with MPN index.

Standard Plate Count
The Standard Plate Count (SPC) is an indicator
of overall degree of microbial contamination of
any food sample. One ml of 10 -1 and dilution up
to 10 folds of the tea samples were inoculated
using pour plate method. The plates were then
incubated at 37°C for 24 hours. After 24 hours of
incubation in nutrient agar media visible
bacterial colonies were counted. All bacterial
plate counts were expressed as the number of
colony forming units (cfu) per gram (g). A
dilution was selected which yields less than 300
colonies per plate due to accurate count. When
replicate plates were prepared at each dilution,
the arithmetical mean of the colony counts at the
chosen dilution was used to calculate the
microbial concentration of original sample.

Fecal Confirmation Test
In the confirming test procedure for fecal coliform
bacteria, the positive presumptive cultures are
transferred to EC broth, which is specific for fecal
coliform bacteria. Any presumptive tube transfer
which shows gas production after 24 (+/-2) hours
incubation at 44.5°C (+/-0.2°C) confirms the
presence of fecal coliform bacteria in that tube and
is recorded as a positive confirmed tube.

Total Fungal Count
Rose Bengal Agar media was used for total fungal
count. Tea samples were placed on this selective
fungal media that encourages the growth of yeast
and fungus while preventing the growth of
others. The pH of the media was adjusted to 4.5 ±
0.1. One ml of 10 -1 and dilution up to 10 folds of
the tea samples were inoculated using pour plate
method. The plates were then incubated at 30°C
for 72 hours. After 72 hours of incubation visible
fungal colonies were counted (cfu g-1).

Statistical analysis
The observations were analyzed and expressed in
terms of mean and standard error of mean of all
studied samples by using SPSS, version 17. In
order to identify whether the microbial load in
acceptable limit as well as tea liquor’s
antimicrobial property student t test were used.

Total Yeast Count
Rose Bengal Agar media was used for total yeast
count. The pH of the media was adjusted to 4.5 ±
0.1. One ml of 10 -1 and dilution up to 10 folds of
the tea samples were inoculated using pour plate
method. The plates were then incubated at 30°C
for 48 hours. After 48 hours of incubation visible
yeast colonies were counted (cfu g-1) and yeast
colonies were confirmed by microscopic
examination.

RESULTS
The assessment of microbial load of different made
tea brands were done before and after boiling of
made tea dust and antimicrobial property of made
tea was assessed by using made tea liquor as a
media solvent instead of 0.1% peptone solution in
the preparation of nutrient agar media.

Total Coliform Count
Most Probable Number (MPN) technique
(American Public Association, 1971, Standard
methods for the examination of water and waste
water, 13th ed., New York, USA) was used for the
enumeration of coliform in tea samples. Lauryl
Sulfate Tryptose (LST) broth was used for the
presumptive test of coliform. Inoculation of three
tube MPN series into LST broth using 1 ml
inoculation of 1:10, 1:100, and 1:1000 dilutions,
with triplicate tubes at each dilution. Each tube
contains a durhum tube. Tubes were then incubated

Microbial load before boiling
In this study, before boiling the total microbial load
in all studied samples were found greater than 10 6
cfu g-1 and coliform load was also found greater
than 10 cfu g-1 (p<0.05). The load of yeast and
fungus were found less than 104 cfu g-1 (p>0.05).
After the fecal confirmation test fecal coliform was
not found. These findings are shown in Table 1.
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Table 1 Microbial load in all studied samples at different conditions
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(p>0.05), but in Lipton Taza, Finley, Ispahani
Mirzapore, Finley Tea Bag and Mirzapore Tea Bag
the Coliform load (>10 cfu g-1) was found in
significantly (p<0.05) higher from its acceptable
limit and similar finding was also pointed by
Tijburg16. After boiling yeast and fungus were
found to vary in the range of 2 to 65 cfu g-1 in
different studied samples which were in their
acceptable limit(p>0.05) and similar results were
also disclosed by Tijburg16, Romagnoli19 and
Donia20. According to Donia20, fecal coliform is
very harmful to human health and in this study
fecal confirmation test was done and fecal coliform
was not observed. So, it can postulate that properly
boiled tea is safe to drink for human health.
In order to investigate the antimicrobial
property of made tea, boiled made tea liquor which
was extracted from the studied samples were used
in nutrient agar media preparation as a solvent
instead of 0.1% peptone solution and after boiling
the resulted total microbial load in the nutrient agar
media showed that Mirzapore Tea Bag contained
the highest microbial load 1604 cfu g-1. On the
other hand after boiling Tetley tea showed the
lowest microbial load 10030 cfu g-1 (p>0.05, Table
1) in the nutrient media which was prepared by
0.1% peptone solution. It is seen that after boiling
the highest microbial load in the nutrient media
prepared by made tea liquor instead of 0.1%
peptone solution is lower than the lowest microbial
load after boiling when the nutrient media was
prepared by 0.1% peptone solution instead of made
tea liquor. Consequently it was inferred the
significant (p<0.05) difference of microbial load at
each studied sample in both cases. It was seem that
the fundamental factor for the different findings
was the solvent of nutrient agar media preparation.
Because of for the lowest microbial findings
nutrient agar media was prepared by using the
solvent of boiled made tea liquor whether for the
highest findings the nutrient agar media was
prepared by using 0.1% peptone solution. As a
result the difference of microbial load is pointed
that made tea liquor has antimicrobial property.

Microbial load after boiling
After boiling the findings of microbial load in
nutrient media prepared by 0.1% peptone solution
are shown in Table 1. In this stage the total
microbial load were found to vary in the range of
104 to 105 cfu g-1 in all studied samples (p>0.05).
Coliform load was found in Tetly tea less than 10
cfu g-1 (p>0.05), but in Lipton Taza, Finley,
Ispahani Mirzapore, Finley Tea Bag and Mirzapore
Tea Bag the coliform load was found in greater
than 10 cfu g-1 (p<0.05). Fecal confirmation test
was done and fecal coliform was not found. In
different studied samples yeast and fungus were
found to vary in the range of 2 to 65 cfu g-1
(p>0.05).
Antimicrobial property of tea
The result of microbial load of all studied samples
in nutrient agar media prepared by boiled made tea
liquor instead of 0.1% peptone solution which are
shown in Table 1 along with the microbial load of
all studied samples after boiling in the nutrient agar
media prepared by 0.1% peptone solution. When
the nutrient agar media was prepared by boiled
made tea liquor instead of 0.1% peptone solution
after boiling Mirzapore Tea Bag contained the
highest microbial load 1604 cfu g-1 (p>0.05, Table
1) but in the case of nutrient agar media prepared
by 0.1% peptone solution instead of boiled made
tea liquor after boiling Mirzapore Tea Bag
contained 120011 cfu g-1 (p>0.05, Table 1). This
kind of reduction in microbial load was also found
for each sample for yeast, fungus and coliform
(Table 1) which is the indication that made tea
liquor has the antimicrobial property. In the study
of antimicrobial property of made tea liquor fecal
coliform confirmation test was done and it was not
found.

DISCUSSION
According to Tijburg16, the microbial load in made
tea was not safe to consume when it exceed the
total microbial load 106 cfu g-1, coliform 10 cfu g-1,
yeast & fungus 104 cfu g-1. In this study before
boiling the total microbial load in all studied
samples were found (>106 cfu g-1) in excess of its
acceptable limit significantly (p < 0.05, Table 1).
Bianco17 and Street18 also reported the high levels
of microbial load were found in herbal tea. The
coliform load was found (>10 cfu g-1) that exceed
its acceptable limit significantly (p<0.05) whereas
the load of yeast and fungus were found (<10 4 cfu
g-1) in its acceptable limit (p>0.05, Table 1). These
finding are also coincided with the findings of
Tijburg16.
After boiling the total microbial load were
found to vary in the range of 104 to 105 cfu g-1 in all
studied samples which belongs to its acceptable
limit16 (p>0.05, Table 1) . Coliform load was found
in Tetly tea (<10 cfu g-1) at acceptable limit

CONCLUSIONS
Throughout this study, it is revealed that made tea
liquor is not safe to human health without boiling,
because of excess microbial loads were found on
the various local made tea brands, particularly
before boiling which could not be acceptable. But
after boiling microbial load were found in
acceptable limit, therefore, properly boiled tea
drinking is safe to human health from microbial
hazards.
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