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The research study investigates the effect of Butylated
Hydroxyanisole (BHA) on Tetrahymena thermophila cell count. It
was hypothesized that as the concentration of BHA increases, the
cell count of T. thermophila, measured in light absorbance, will
increase. It is predicted that there will be a higher light absorbance
in groups with higher concentrations of BHA, showing an decrease
of cell death. Two experimental groups and one control group were
set up. The experimental groups were exposed to different
concentrations of BHA dissolved in ethanol (1µg of BHA/ml of
ethanol, 10µg of BHA/ml of ethanol). The control group was
exposed to only 30µl ethanol. The light absorbance of T.
thermophila was measured using a colorimeter and a LabQuest to
determine the amount of cell death after BHA addition. The
hypothesis was partially supported because the experimental group
with a lower concentration of BHA had a lower light absorcance/
cell count than the experimental group with the highest BHA
concentration; however, compared to the control group the
experimental groups showed a decrease in cell count. Two trials
were conducted.

ABSTRACT

HYPOTHESIS

METHODS & MATERIALS

RESULTS

CONCLUSION
• The hypothesis was partially supported because the light
absorbance increases as the BHAconcentration in T. thermophila
culture increases from experimental group 1 to 2(1 to 10 µg of
BHA/mL of ethanol); however, when the concentration increases
from the control group to experimental group 1(0 to 1µg of
BHA/mL of ethanol), the light absorbance decreases.

• Both experimental groups show a decrease in light
absorbance(cell count) compared to the control group(0.3025).
Experimental group 1, which has the lowest BHA
concentration(1µg of BHA/mL of ethanol), has the lowest light
absorbance, 0.1544; Experimental group 2(10µg of BHA/mL of
ethanol) has the light absorbance of 0.2085. Another trial was
conducted using the same concentrations and obtained similar
results for the control group, and experimental groups 1 and 2:
x̄=0.2952, x̄=0.1682, and x̄=0.2062.

• Experimental groups 1 and 2 each shows a significant difference
from the control group(indicated by * in the Double Bar Graph).
The experimental groups also show a significant difference from
each other. Based on the Tukey HSD Test, P is less than 0.01, so
the null hypothesis that there is no difference in cell count,
measured in light absorbance, as BHA concentration increases is
rejected. It has a less than 0.01 probability of observing a
difference in cell count if the null hypothesis was true. Therefore
the null hypothesis is rejected.

• In other research studies, BHA is known to be antinecrotic in
necrotic cell death systems. BHA shifts cell death from necrosis
(a form of cell injury which results in the premature death of
cells in living tissue) to apoptosis (a form of cell death that is
generally triggered by normal, healthy processes in the body) by
delaying cell death. This positive behavior is depicted in the
experiment.

• Small amount of BHA causes cells to die immediately; large
amount of BHA causes a delay in cell death, which explains why
experimental group 2 has a greater light absorbance thank
experimental group 1. However, the cells eventually will die
naturally: experimental group 1&2 both have a lower light
absorbance than the control group.

• Researchers can conduct more trials to produce better accurate
data for the future. Higher concentrations can be tested to further
develop our data. T. thermophila is an alternative to human
tissues, so human tissues might have the same reaction to BHA.
Thus, this study demonstrates the possible reason for research on
the accumulation of BHA. An error that was present during this
experiment was room temperature; the school lab that the
experiment was conducted in had fluctuating temperatures
throughout the day which influenced the rate that the T.
thermophila culture grew for each trial.
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If the concentration of BHA increases, the cell count of T.
thermophila, measured in light absorbance, will increase. The
control group will have the lowest absorbance and the group with
the highest concentrations of BHA, is expected to have the highest
light absorbance by T. thermophila, indicating a decrease in cell

death.
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Forest Hills High School

The Effect of Butylated Hydroxyanisole on The Cell 
Count of Tetrahymena Thermophila

INTRODUCTION
• This experiment tests the food preservative Butylated
Hydroxyanisole (BHA) and its effect on the cell count of
Tetrahymena thermophila (T. thermophila).

• An unicellular eukaryotic organism named T. thermophila was
chosen because it is considered to be an alternative to human
tissues in the lab due to their similarities. T. thermophila
bioaccumulates substances, making it a suitable species for
examining potential toxicological effects on many substances. It
has a size of about 50µm in length and 20µm in width. It lives in
freshwater environments and ingest mainly bacteria.

• BHAwas chosen because the use of BHA as a food preservative
raises health concerns such as endocrine disruption, organ-
system toxicity, developmental and reproductive toxicity, cancer,
allergies and immune-toxicity and cell proliferation. BHA is
potentially carcinogenic; BHA consumed by rats of both sexes
and in male mice and hamsters caused cell proliferation which
resulted in benign and malignant tumors in the forestomach of
these animals; this needs to be addressed because humans take in
BHA everyday. Small amounts of BHA, does not exceed 0.02%
by weight of the food’s total fat or oil content, is not harmful to
human health; however, preservatives, such as BHA, are known
to bioaccumulate resulting in a large amount of BHA build up in
one’s body.

• Since T. thermophila models bioaccumulation, this experiment
aims to model the effect of BHA accumulation on humans. In
order to conduct this experiment, BHA must be dissolved in
ethanol so T. thermophila can ingest the chemical, and be diluted
to the amount fit for ingestion so the chemical does not kill the
organism.

Create a working culture by pouring 10-15 mL of 
NEFF  into a petri dish with 1 mL of T. 

thermophila using a pipeEe. Leave the cells to 
culture for 3 days undisturbed. 

Pipette 3mL of the working culture into 
each of the three petri dishes

Fill one petri dish with 30µl of ethanol and fill the 
other two petri dishes with 30µl of each 

concentration group: 1µg of BHA/mL of ethanol 
and 10µg of BHA/mL of ethanol(Figure I)

Measure the light absorbance with the 
colorimeter and lab quest under 625 nm 

wavelength with 1 cuveEe filled with only Neff 
and 3 cuveEes filled with T. thermophila culture 

from each group.

Figure I: A depic(on of the experimental setup

Figure II: BHA Concentra(on Procedure
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Light Absorbance vs. BHA 
ConcentraFons

Mean Absorbance of 10
readings(Trial 1)

Mean Absorbance of 10
readings(Trial 2)

Control 
group

(30µl of 
ethanol)

Experiment
al group #1

(1µg of 
BHA/ml of 
ethanol)

Experiment
al group #2

(10µg of 
BHA/ml of 
ethanol)

0.336 0.162 0.128
0.332 0.141 0.219
0.320 0.144 0.218
0.300 0.155 0.217
0.286 0.159 0.217
0.274 0.160 0.212
0.289 0.156 0.221
0.337 0.172 0.183
0.275 0.154 0.171
0.276 0.141 0.209

x=̄0.3025 x=̄0.1544 x=̄0.1995
N=10 N=10 N=10

Σx=3.025 Σx=1.544 Σx=1.955
Variance=
0.000691

Variance=
0.000099

Variance=
0.000916

σ=0.02629 σ=.009947 σ=.030259

Standard 
Error=0.008

314

Standard 
Error=0.003

145

Standard 
Error=0.009

569

Control Experiment
al group #1

Experiment
al group #2

0.282 0.160 0.209
0.287 0.169 0.210
0.288 0.166 0.210
0.306 0.175 0.197
0.301 0.188 0.197
0.299 0.173 0.200
0.294 0.169 0.204
0.287 0.164 0.204
0.288 0.156 0.216
0.320 0.162 0.215

x=̄0.2952 x=̄0.1682 x=̄0.2062
N=10 N=10 N=10

Σx=2.952 Σx=1.682 Σx=2.062
Variance=0.

000133
Variance=0.

000082
Variance=0.

000048
σ=.011516 σ=.009065 σ=.006893
Standard 

Error=0.003
642

Standard 
Error=0.002

867

Standard 
Error=0.002

18

Table I: 
Table II: The data table shows the 
colorimeter readings for Trial 2

Figure III: 
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Tukey HSD Test:
Control group vs Experimental group
1 P<0.01
Control group vs Experimental group
2 P<0.01
Experimental group 1 vs Experimental
group 2 P<0.01
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Figure III: The mean light absorbance of T.
thermophila for each group is recorded in the
graph. The data from trials 1 and 2 are
compared side by side and displayed by a
double bar graph. Experimental groups 1 and 2
each shows a significant difference from the
control group(indicated by*).

Table I: The data table shows the
colorimeter readings for Trial 1. For
each group, three colorimeter readings
were taken and 10 samples of light
absorbance values and their means were
recorded
in the table.
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