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Abstract 

 

Polyphenols are abundant micronutrients in our diet and evidence for their role 

in the prevention of degenerative diseases such as cancer and cardiovascular 

diseases is emerging. Kiwifruit was taken as an example of a fruit with 

abundant polyphenols and its effectiveness in renaturation of plant and human 

DNA was tested. Polyphenols were extracted using a magnetic bead 

separation technique with absolute ethanol as a solvent. The Polyphenols thus 

extracted were diluted to different concentrations and tested on plant and 

human DNA extracted from mint leaves and human blood. The DNA, before 

testing, was left at room temperature for 48 hours for denaturation to take 

place. The optical density (OD) values were taken at 595nm at different times 

of incubation. The protective effect of polyphenol extract on plant DNA is 

highly efficient at 40% concentration; however there is an increase in OD 

values at initial time interval and gradually the OD values decreased 

suggesting possible DNA repair. At all the other concentrations (10%, 20% 

and 60%), there is a gradual increase in OD values suggesting DNA damage 

or denaturation. The protective effect of polyphenol extract on human DNA is 

highly efficient at 60% concentration with gradual decrease in OD values 

suggesting DNA repair. At all the other concentrations (10%, 20% and 40%) 

there is an increase in OD values suggesting possible DNA damage or 

denaturation. After comparing the protective effect of polyphenol extract from 

kiwi on plant and human DNA we found out that the renaturation is more 

conspicuous in human DNA at 60% than in plant DNA at 40%. 

 

Keywords: Kiwifruit, DNA damage, renaturation, Polyphenols, Antioxidant 

activity, Optical density. 
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INTRODUCTION 

The kiwifruit or Chinese gooseberry is the edible berry of a woody vine in the genus 

Actinidia consisting of 60 species. The species used in this experiment is Actinidia 

deliciosa. It is a native of North-central and Eastern China and is a commercial crop 

in several temperate countries like Italy, New Zealand, Chile, Greece and France. 

A.deliciosa, also known as fuzzy kiwifruit has a fuzzy, dull-brown skin and bright- 

green flesh. It is a large, egg-shaped fruit with a sweet and sour flavor. [1] 

Kiwi is one of the richest in vitamins and polyphenols and has strong anti-oxidant 

effects [6-8].Phytochemical constituents of kiwi has health benefits including 

preventive effects against cancer cell growth [9, 10], oxidative DNA damage [11–13] 

in addition to cardiovascular protective properties [2, 14] and anti-inflammatory 

properties [12,15]. The in vitro anti-oxidant effects of kiwi have been reported [6], 

and the consumption of kiwi exerts effects on platelets and plasma lipids, with the 

potential to increase the effectiveness of thrombosis prophylaxis [16] and improve the 

treatment of insulin resistance and diabetes [17]. 

Kiwifruit which contain high amounts of vitamin C, vitamin E and polyphenols may 

be beneficial in cardiovascular disease; however very little is known about its cardio 

protective effects. Recently it has been shown that Kiwifruit provide a dual protection 

against oxidative DNA damage, enhancing antioxidant levels and stimulating DNA 

repair and may be beneficial in cancer. It was reported that consuming of two or three 

Kiwifruit per day for 28 days significantly reduced platelet aggregation in human 

volunteers in a randomized cross-over design. Moreover, plasma triglycerides levels 

were also reduced in these volunteers. The study also indicated   that consuming 

kiwifruit (two or three per day) may be beneficial in Cardiovascular Disease. [20] 

Kiwifruit may be eaten raw, made into juices, used in baked goods, prepared with 

meat or used as a garnish. Raw kiwifruit contains Actnidian which is commercially 

useful as a meat tenderizer. [1]. Actinidian makes raw kiwifruit unsuitable for use in 

deserts containing milk or any other dairy products which are not going to be 

consumed within hours, because the enzyme soon begins to digest milk proteins. 

Actinidian also causes allergies in some individuals. The most common symptoms are 

unpleasant itching and soreness of the mouth. The fruit is responsible for 10% of all 

allergic food reactions in children (tingling and sore mouth; swelling of the lips, 

tongue and face; rash; vomiting and abdominal pain and, in the most severe cases, 

breathing difficulties, wheezing and collapse) [1] 

Polyphenols are a structural class of mainly natural, but also synthetic or semi 

synthetic, organic chemicals characterized by the presence of large multiples of 

phenol structural units. Polyphenols are abundant micronutrients in our diet, and 

evidence for their role in the prevention of degenerative diseases such as cancer and 

cardiovascular diseases is emerging. The health effects of polyphenols depend on the 

amount consumed and on their bioavailability. [1] 

There were studies done on how kiwifruit protects against damaged DNA. Kiwifruit 

was taken as an example of a food with putative antioxidant properties, and its 

effectiveness at decreasing oxidative DNA damage was assessed. The comet assay 

(single-cell gel electrophoresis) was used to measure DNA damage in lymphocytes 

collected during a human supplementation trial with a single 0.5-liter drink of 
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kiwifruit juice (with water as a control). The comet assay was also modified to assess 

the antioxidant effect of kiwifruit in vitro by measuring the ability of an extract to 

interfere with oxidative damage to DNA induced by H2O2 (hydrogen peroxide). 

Consumption of kiwifruit led to an increased resistance of DNA to oxidative damage 

induced by H2O2 in isolated lymphocytes, in comparison with lymphocytes collected 

after a control drink of water. No effect was seen on endogenous DNA damage. In 

vitro, a simple extract of kiwifruit, buffered to pH 7, was more effective than a 

solution of vitamin C (of equivalent concentration) at protecting DNA from damage, 

whereas at the highest concentrations tested, neither kiwi extract nor vitamin C had a 

protective effect. [4] 

 

 

MATERIALS AND METHODS 

Polyohenolic Extractions from Kiwifruit 

100gm of kiwifruit pulp was ground along with the rind in a mixer. The pulp is taken 

in a 1000ml beaker and 600ml of absolute ethanol is added to dissolve polyphenols in 

solvent. A magnetic bead is placed inside the beaker and the beaker is placed on a 

magnetic stirrer set a 200rpm to ensure complete extraction of polyphenols. After one 

hour the polyphenol-ethanol solution is filtered through a glass wool filter and the 

clear liquid is collected in a conical flask. The filtrate is then purified in a rotary 

evaporator at 78.3oc temperature (boiling point of ethanol), 52rpm speed and 20 bar 

pressure. 

 

Extraction of Plant DNA from Mint Leaves 

Mentha (also known as mint) is a genus of plants in the family Lamiaceae (Mint 

family).Mint leaves are easily available as they can tolerate a wide range of 

conditions and can also be grown in full sun. They are fast-growing, extending their 

reach along surfaces through a network of runners. They contain quite less phenolic 

compounds in their leaves which enable to extract more amount of genomic DNA 

from young tender leaves. 

 

The kit used is HIMEDIA HiPer Plant Genomic DNA Extraction Kit (Solution 

Based). 

 

350mg of finely cut young and tender mint leaves are ground in 4ml of prewarmed 

CTAB Extraction buffer and the contents are transferred into 15ml centrifuge tube 

containing 5ml of prewarmed Extraction buffer. The sample is then incubated for 

60min at 65oc. The sample is allowed to cool at room temperature for 5min. 5ml of 

Chloroform: Octanol (24:1) is added and centrifuged for 2min at 2,300 rpm. The top 

layer is transferred to a new tube and 25 µl of RNase A is added and incubated at 

room temperature for 30minutes. 6ml of isopropanol is added and gently inversed till 

white DNA precipitate appears. The sample is then centrifuged for 5 minutes at 

2,300rpm and the supernatant is discarded. 8ml of CTAB Wash buffer is added and 

the sample is incubated for 20 minutes at room temperature and centrifuged for 5 

minutes at 2,300rpm. The supernatant is discarded. 8ml of 70% ethanol is added and 

https://en.wikipedia.org/wiki/Family_(biology)
https://en.wikipedia.org/wiki/Lamiaceae
https://en.wikipedia.org/wiki/Rhizome
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the sample is centrifuged for 5 minutes at 2,300 rpm and the supernatant is discarded. 

The pellet is air dried for 10-15 minutes. [3] 

 

 

Extraction of Human DNA 

The human DNA sample was provided by “Param Science and Technology”[5] 

The polyphenol extract with variable concentrations was then exposed to pure plant 

DNA and human DNA sample at different time intervals. 

 

 

RESULTS AND DISCUSSION 

OD values of treated DNA samples taken at 595nm using colorimetry revealed a 

variation in different concentrations of Polyphenol extract diluted with water 

(figures1-5). The reduction in OD values over time may indicate the repair of DNA 

damage. 

 

Effect on Plant DNA:  

The protective effect of polyphenol was higher in 40%, however there is an increase 

in OD in the initial time intervals and there is a gradual decrease in OD, whereas in all 

the other concentrations (10%, 20% and 60%) there is an increase in OD values 

suggesting possible denaturation or damage. Increase in OD values initially for 20 

minutes of incubation and then gradual decrease in OD values suggests possible slight 

denaturation followed by repair of DNA at 40% concentration. (Fig.1, 2) 

 

 
 

 

Fig.1. Effect of Polyphenol Extract on Plant DNA at 40% Concentration. 
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Fig. 2 Effect of Polyphenol extract on Plant DNA at 10 %, 20% & 60% 

Concentrations 

 

 

Effect on Human DNA:  

The protective effect of polyphenol extract was higher in 60%, whereas in all the 

other concentrations (10%, 20% & 40%) there is increase in the OD values suggesting 

possible denaturation or damage. A gradual decrease in OD values suggests DNA 

repair at 60% concentration of polyphenol extract. At 20% concentration, there is an 

increase in OD values at initial time intervals however the OD values remained 

constant after 40 minutes of incubation. There is gradual increase in OD values 

suggesting possible denaturation. At all the other concentrations(figures 3, 4) 
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Fig.3:  Effect of polyphenol extract on Human DNA at 60% concentration. 

 

 

 
 

Fig.4: Effect of Polyphenol extract on Human DNA at 10%, 20% & 40% 

concentration. 
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Fig. 5: Comparison between Plant & Human DNA 

 

 

The protective effect is noteworthy for human DNA at 60% Polyphenol whereas it is 

remarkable at 40% for plant DNA, may indicate that the extract of higher 

concentration is needed to repair DNA of a genome different from plant genome. 

However overall results suggest there is steep and continuous decline in optical 

density almost linear in the case of human DNA when compared to plant DNA, where 

there is increase in OD initially then followed by decrease over the time range. .As 

mint leaves themselves contain more amounts of polyphenols, plant DNA gets 

renatured at low concentration compared to human DNA.)[21] 

From the above graph it is clear that the protective effect of polyphenol extract on   

human DNA is more when compared to the protective effect in plant DNA. 

When compared with other studies in the same laboratory the regression coefficient 

for plant DNA (b=.004) in the present study  is less than the b values (range 0.009-

.072) for  polyphenol effect from Sumac fruit extract[22]and cinnamon extract 

effect[24] on plant DNA. In the case of human DNA, the value in the present study 

(0.036) is greater than the b value (range 0.007-.019)from polyphenol effect from 

sumac fruit extract[23].These differences are not attributable to any specific factor, 

nevertheless they may be due to different sources of DNA and polyphenols.(fig 5) 

 

 

CONCLUSION 
Herbal extracts containing polyphenols are protective for DNA from human source, 

supported by its antioxidant effect reported by other studies [25].The study opens up 

perspective in future to conduct such studies on the antioxidant effect of polyphenols 

in protecting DNA from various other living sources  
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