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Objective: To study the effects of soft drink on the mitotic index in root tips of Allium cepa at
various concentrations.

Methodology:
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The duration taken for the research: 02 months

Conclusion: The results revealed that the soft drink Sprite induces chromosomal aberrations as
well as inhibition in cell division in the root tips of Allium cepa. Most of the aberrations were
observed in chromosomes at Mctaphase and Anaphase stage. [t was found that the rate of cell
division decrcased on increasing the concentration and time exposure of tested soft drink. Thus it
gives a warning about these drinks as they may cause harmful effects to the health.

Applicable Industries/Sectors: Food industries (Fast Moving Consumer Goods -FMCG) and
Pubic.

Expected outcome: Public awareness about the impact of the soft drink consumption and
disposal to the environment.

Acknowledgement: The authors arc grateful to Assumption College, Changanacherry, Kcrala,
for providing nccessary facilities to carry out the rescarch work.
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Effects of soft drink sprite on root tips of Allium cepa

Abstract

The present investigation has been conducted to study the effects of five different concentrations of soft
drink “Sprite” (2%, 4%, 6%, 8%, 10%) with time exposure of 48hours on root tips of Allium cepa while
distilled water is served as control and exposed to 48 hours. It was found that both the concentration of
soft drink and time affect the mitotic index. The chromosome aberrations were higher affected in 10%

concentration of the soft drink.
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Introduction

Most of the living organisms, including human beings in this biosphere, are regularly exposed to a variety
of xenobiotics. Consumption of soft drink plays a significant role in a variety of diseases like obesity,
diabetes, dental and bone disorders and others, more so among children and adolescents. The toxic effects
of the soft drink have gained much attention due to the frequent scientific reports and media attention.
Most of them are prepared by mixing carbonated water with the syrup of sugar, phosphoric acid, caffeine,

and other natural flavours.

In human beings, a large number of popular soft drinks cause dental enamel erosion (Jandt, 2006).
Frequent consumption of soft drink is associated with an increased incidence of wrist and forearm
fractures (Ma and Jones, 2004) due to decrease in the bone mineral density among children in the age
group of 9-16 years. Recent studies have shown that the consumption of soft drink and sweetened fruit
soups are positively associated with a higher risk of pancreatic cancer (Larsson et al., 2006). In the case
of plants, soft drink when applied, retard the absorption of nutrients and water resulting in a decrease in
plants development and ultimately leads to death. The present study was to prove the effect of soft drink

“Sprite” on root tips of Allium cepa.

Allium cepa bulbs were selected for research materials because it is easy to obtain root meristem and have
a less number of chromosomes (2n=16). The cells at the root tips are actively dividing, resulting in many
cells that will be in the mitosis stage. The onion is a subspecies and primary member of the genus Allium.
Because many Allium species share the common name Onion, the “Garden Onion” also known as the

“Bulb Onion” and “Shallot” is referred to as Allium cepa (Jones et al., 1963)
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Materials and Methods

Dry, healthy white 4. cepa were collected from local markets. The outer papery brown layers were
peeled off, and the dried basal root plates were cleaned. They were placed in a beaker filled with distilled
water, and the root growth was observed for 48 hrs. Rests of the bulbs were placed in 2%,4%,6%, 8% and
10% of Sprite soft drink for 48 hours. The root tips were excised and kept in fixative (ethanol: acetic
acid, 3:1 v/v) for 90 min and hydrolyzed in 1 N HCI. It was stained in 1% aceto-carmine and squashed
using a glass rode to observe the cells clearly on a microscope slide. A light microscope was used for
mitotic study and to check the chromosomal aberrations. Mitotic index is calculated using the below

formula and tabulated.

Number of dividing cells (n)

Mitotic index = %100

Total number of cells contained
Results and Discussion
Effect of soft drink on Mitotic index

Exposure to soft drink" Sprite" inhibited mitotic index in a concentration-dependent manner when
compared to the mitotic index of the control. The lowest mitotic index value was recorded for 10% of
Sprite. The mitotic index decreased as the concentrations of the soft drink increased from 2% to 10%.
The aberrations observed during the treatment increased over higher concentration exposure to soft
drinks. The most common aberration was spindle abnormalities in metaphase, and it might be due to
failure of chromosomes to form the metaphase plate correctly, or some of the chromosomes were not
aligned in the equatorial line when other chromosomes were arranged at the equator. Instead, they were

scattered over the cell and formed chromosome fragments and bridges.

a2



Scire Science Multidisciplinary Journal, 2(2), 90-96 (2018)

Effects of soft drink sprite on root tips of Allium cepa

Figure 1: Allium cepa grown in water (control), 2%, 4%, 6%, 8% and 10%
concentration of sprite

Figure 2: Microscopic view of mitotic cell division in the root of Allium cepa grown in
water.

Figure3: Effect of various concentrations of sprite on mitosis in the cells of Allium cepa. a: Mitosis in 2%
sprite, b: Mitosis in 4% sprite, c: Mitosis in 6% sprite, d: Mitosis in 8% sprite, e: Mitosis in 10 % sprite
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Figure 3: Graph representing the decrease in the mitotic index in root tips of A/lium cepa
treated with the various concentrations of the sprite.

In this study, a toxic effect of the soft drink “Sprite” was evaluated by analysing the root growth. The
high concentration of Sprite, i.e. 10%, caused inhibition of root growth and showed a significant
difference between the control group (water). Besides, Cytotoxicity was estimated by observing the
mitotic index. The mitotic index of Allium cepa treated with different concentration of sprite was
significantly decreased when compared with control (water). According to Karaismailoglu [3] decline in
mitotic index in Allium cepa root cells with increasing treatment periods with soft drinks may reflect
cytotoxicity of soft drinks through the inhibition of cell cycle from the S (synthetic) phase to the M
(mitosis) phase, or might be due to prevention of DNA synthesis and holding the cell from entering

mitosis
Conclusion

It revealed that the soft drink Sprite produces chromosomal aberrations as well as inhibition in cell
division in the root tips of A/lium cepa and also that most of the aberrations observed in chromosomes at
Metaphase and Anaphase stages. From this, it was cleared that the rate of cell division decreases on
increasing the concentration and time exposure of tested soft drink. Thus it gives a warning to the

consumption of these drinks as they are harmful to the health, and their regular intake must be avoided.
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