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ABSTRACT: Since ancient times, herbal knowledge has been used in the 

field of health care by different cultures. Ginger and garlic are important 

herbs that have covered a wide role in various health ailments like kidney 

and heart diseases. Also, they are considered to be potential against 

suppressing toxicity. The present study was conducted to evaluate the 

toxicity suppressing capability of these two herbs against residual pesticides. 

Residual pesticides were extracted from apples by solvent extraction 

procedure. Onion tips were allowed to grow in water containing residual 

pesticides. Aqueous extracts of ginger and garlic were prepared for the study. 

The study was classified into groups: group1: control/normal (root tips 

grown in distilled water); group 2: root tips treated with residual pesticide; 

group 3: root tips treated with a combination of residual pesticide and garlic 

extract and group 4: root tips treated with a combination of residual pesticide 

and ginger extract. Mitotic index was documented using a paper microscope 

(Foldscope). The result was recorded for 24 h and 72 h. In 24 h, group 1 

showed 63.66 ± 1.52%; group 2 (50.8 ± 1.28% ); group 3 (60.16 ± 2.28%) 

and group 4 (49.66 ± 2.08% ) whereas in 72 h changes were recorded for 

group 1 (60.29 ± 1.12%); group 2 (17 ± 1.73% ); group 3 (40.97 ± 1.66% ) 

and group 4 (37 ± 1.60% ). From the results, it can be concluded that both 

garlic and ginger extracts have toxicity suppressing power. Moreover, garlic 

extract showed better suppressing activity, which supports its use as an anti-

cancer agent. 

INTRODUCTION: About 80% of the world’s 

population still uses traditional remedies, including 

plants, for primary health care. Most of the new 

drugs developed nowadays are mostly derived from 

natural products, especially plants. Among the most 

studied herbs are ginger and garlic, which are 

attributed to disease curing properties.  
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Ginger and garlic are best known for their activity 

against heart and kidney diseases. These plants 

have potent anti-bacterial, anti-fungal, and anti-

viral properties. Many studies have stated their 

activity against cellular toxicity.  

Pesticides sprayed on fruits and vegetables, on the 

other hand, is a global concern today for their toxic 

effects. Residual pesticides that retain fruits and 

vegetables are consumed by humans and further 

lead to serious health problems. These conta-

minants also pollute water bodies and hence are 

hazardous for other life forms as well 
1
. The present 

study was conducted to observe the suppressing 

effect of aqueous extract of ginger and garlic 
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against residual pesticides extracted from apples 

using Allium cepa as a test model 
2
. Allium cepa 

has been known to be used as a potential biomarker 

of genotoxic studies as they help to study toxic 

compounds that decrease their mitotic index 
3
. 

Foldscope (a paper microscope) has been used for 

the study. It is an economical and portable 

microscope 
4
. 

Extraction of Residual Pesticides: Apples were 

collected from local markets of Guwahati. 50 g of 

apple was weighed and washed thoroughly for 

extraction of residual pesticides. Extraction was 

done by a mixture of toluene, ethyl acetate, and 

hexane in a ratio of (3:1:1) 
5
. Chopped pieces of 

weighed apple with intact peel were infused in the 

mixture for half an hour. After half an hour, the 

mixture was filtered with Whatman filter paper. 

The filtrate thus obtained was allowed to evaporate 

in room temperature to remove the solvent, and 

dried residual pesticide extract was obtained.  

In-vitro Genotoxicity Suppressant study in 

Allium cepa Model: Onion (Allium cepa) bulbs 

were used as a test model for evaluating the in-vitro 

genotoxicity of residual pesticides. The onion bulbs 

were cleaned and dipped in water containing 

residual pesticides. After the growth of root tips to 

about 2 cm length, the tips were cut and observed 

for different stages of mitosis 
6
. Tips were cut and 

fixed in ethanol and acetic acid solution (3:1 ratio) 

for 20 min. The tips were further hydrolyzed in 

0.1N HCl for 30 min. They were washed with 

distilled water and stained with aceto orcein for 

visualization of mitotic cells. Aqueous extract of 

ginger and garlic were prepared. The study was 

grouped into: group 1: control/normal (root tips 

treated with distilled water); group 2: root tips 

treated with residual pesticide (100 µg/ml conc.); 

group 3: root tips treated with a combination of 

residual pesticide and garlic extract (100 µg/ml 

conc. of each) and group 4: root tips treated with a 

combination of residual pesticide and ginger extract 

(100 µg/ml conc. of each). Mitotic Index of the 

dividing cells of onion tips was calculated. 

Mitotic Index (MI) = No. of dividing cells / Total no. of cells 

   

   

   
FIG. 1: GROUP 1: NORMAL STAGES OF MITOTIC DIVISION (A,B,C); GROUP 2: DAMAGED CELLS 

OBSERVED ON TREATMENT WITH RESIDUAL PESTICIDE (D,E,F); GROUP 3: NORMAL DIVIDING TIPS ON 

TREATMENT WITH COMBINATION OF RESIDUAL PESTICIDE AND GARLIC EXTRACT (G,H) AND GROUP 

4: RESIDUAL PESTICIDE AND GINGER EXTRACT TREATED TIPS (I)  
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TABLE 1: TABLE SHOWING MITOTIC INDEX OF ROOT TIPS UNDER DIFFERENT TREATMENTS 

Day Normal water treated 

(Group 1) 

Residual pesticide-treated 

(Group 2) 

Residual pesticide & 

garlic extract-treated 

(Group 3) 

Residual pesticide & 

ginger extract treated 

(Group 4) 

1 63.66 ± 1.52% 50.8 ± 1.28% 60.16 ± 2.28% 49.66 ± 2.08% 

2 64.58 ± 1.02% 45.73 ± 2.40% 59.93 ± 1.677% 46.66 ± 1.52% 

3 60.29 ± 1.12% 17 ± 1.73% 40.97 ± 1.66% 37 ± 1.60% 

*Values of mitotic index are Mean ± SD 

Normal water treated onion tips showed the active 

division of cells. Different cell division stages such 

as metaphase, prophase, anaphase, and telophase 

were observed in Fig. 1. Group 2 tips showed 

severe cell damages and irregular mitotic division 

with a decrease in mitotic index from 50.8 ± 1.28% 

to 17 ± 1.73% on day 3 shown in Table 1. Group 3 

tips showed a considerable increase in mitotic 

index from 17 ± 1.73% (residual pesticide-treated 

tips) to 40.97 ± 1.66% on day 3. Group 4 tips also 

showed an increased mitotic index from 17 ± 

1.73% (residual pesticide-treated) to 37 ± 1.60% on 

day 3.  

To monitor ginger and garlic extract toxicity, tips 

were also treated with aqueous garlic and ginger 

extract, which showed the normal division of cells, 

and different stages such as metaphase, anaphase, 

late anaphase, and telophase were observed. 

CONCLUSION: The present study concludes that 

both garlic and ginger extracts have the property of 

suppressing genotoxicity of residual pesticides. But 

garlic extract has stronger potential of suppressing 

the toxicity as compared to ginger extract which 

supports the use of garlic as anticancer agents in 

herbal medicine. 

ACKNOWLEDGEMENT: The authors would 

like to thank the Department of Biotechnology, 

Government of India for financial support and 

Assam Down Town University for providing the 

infrastructure facilities. 

CONFLICTS OF INTEREST: None 

REFERENCES: 

1. Matsumoto ST: Genotoxicity and mutagenicity of water 

contaminated with tannery effluents, as evaluated by the 

micronucleus test and comet assay using the fish 

Oreochromis niloticus and chromosome aberrations in 

onion root-tips. Genetics and Molecular Biology 2006; 

29(1): 148-58  

2. Yuzbasioglu D, Unal F and Sancak C: Genotoxic effects of 

herbicide illoxan (Diclofop-methyl) on Allium cepa. L 

Turk J Bio 2009; 33: 283-90. 

3. Cresencio C and Cabuga Jr: Allium cepa test: An 

evaluation of genotoxicity. Proceedings of the Int Acad of 

Ecology and Environmental Sciences 2017; 7(1): 12-19 

4. Das K, Dutta P and Gogoi J: Foldscope- A simple and 

economical microscope. Journal of Biological Education 

2019; doi: 10.1080/00219266.2019.1682641. 

5. Choudhary S and Bhatnagar N: Determination of selected 

pesticide residues in fruits using quechers approach and 

reversed-phase high performance liquid chromatography 

(RP-HPLC). International Journal of Advances in Science 

Engineering and Technology 2016; 4(1): 19-22. 

6. Martins AVIEL: Toxicological, Genotoxic and 

Antioxidant Potential of Pyrostegia venusta. Bioscience 

Journal 2019; 35: 570-85. 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 
Playstore) 

How to cite this article: 

Das K, Gogoi J and Dutta P Effect of garlic and ginger aqueous extract on mitotic index of onion root tips grown in pesticide containing 

water. Int J Pharm Sci & Res 2021; 12(2): 988-90. doi: 10.13040/IJPSR.0975-8232.12(2).988-90. 


