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Abstract - Sandalwood is a class of woods from trees in the genus Santalum. Sandalwood is the second most expensive 
wood in the world and used as flavoring agent in cosmetics, but it may be mutagenic for the stability of genome and the 
normal growth of the plants. An experiment was conducted to determine the effect of santalum album extract in Hordeum 
vulgare. The steadiness of genome and growth of  Hordeum vulgare plant affected by DNA damage had been  observed 
when Hordeum vulgare treated with different concentration of santalum album extract (100, 200, 300, 400, & 500µl/mL) 
through a variety of mechanisms and one of the method had been to used to isolate the DNA is C-TAB method. This study is 
arrived at evaluating DNA damages caused by Santalum album extract in Hordeum vulgare. The major difference had been 
observed by utilizing the experiment that had been performed to analyze the DNA damage by Agarose gel electrophoresis. 
In this experiment, different concentration of Santalum album was used to analyze the DNA damages in Hordeum vulgare, 
and when we increased the concentration percentage from low to high dose, the intensity and brightness of the bands shown 
in each well decreased and vice versa, which implies that DNA had been thoroughly degraded. The experimental data were 
analyzed that Santalum album had significant effect on genomic DNA pattern. 
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I. INTRODUCTION 
 
Sandalwood is a class of woods from trees in the 
genus santalum. The wood are heavy, yellow in 
color, and fine-grained, and unlike many other 
aromatic woods. Sandalwood used as a flavoring 
agent in cosmetics, they retain their fragrances for 
decades. Sandalwood is the second most expensive 
wood in the world, but it may be mutagenic for the 
stability of genome and the normal growth of plant. 
Oxidative stress and DNA damage induced by 
Cadmium accumulation by LIN Ai-Jin, Zhang Xo-
Hong et al,. (2006). In the past the Vicia faba was 
widely used in the micronuclei test to detect DNA 
damage induced by chemicals. Therefore the aims of 
their wok to evaluate the toxicity of Cd, particularly 
oxidative stress and DNA damage in plant cells. 
Similar kind of work had been done in 1992 by 
Steven H. Rogstad on saturated Nacl-CTAB solution 
as a means of field preservation of leaves for DNA 
analysis. Turkan Kutla, Kasim Takim et al, (2013). 
In their work experiment focused on Cherry 0-900 
Ziraat (Malatya Dalbasti) leaves methanol extract 
(CLME) and examined DNA damage protecting 
activity and in vitro antioxidant potential of methanol 
extract of Cherry (prunus avium L).  
Ee-Ling kong, Boon-Kiat Lee, Michelle, et.al. (2015) 
DNA damage inhibitory effect and hytochemicals of 
fermented red brown rice extract to determine the 
polyphenol compound (phenolic and flavonoid 
compounds) antioxidant activity.  
 
II. MATERIAL AND METHODS 
One limitation to the analysis of DNA caused by 
Santalum album extract in Hordeum vulgare L. The 

steadiness nad growth of Hordeum vulgare L affected 
by DNA damages caused when treated with different 
concentration of Santalum album extract (100, 200, 
300, 400, & 500µl/mL). The ratio of 5 different 
concentrations is added to each Petridishes. Their 
solutions were applied where required during the 
course of experiment. Then, their petridishes were 
incubated at 20ºC and germinated seeds (protrusion 
of radical by 2mm) were counted every day up to 3 
days. Then percentage of germination was also 
determined. At the end of test, the length shoots was 
measured. Initial protocols for the isolation of   
Hordeum vulgare leaves should either fresh, leaves 
that had been ground in liquid nitrogen for further 
use. Before genomic DNA isolation the barley seeds 
were treated with Santalum album extract with 
variable ratio of concentration with different interval 
of time most probably three to four days. Fresh leaves 
had been cut to perform the experiment. The major 
difference had been observed by following the 
protocol of CTAB method with the help of agarose 
gel electrophoresis to determine the analysis of DNA 
damages caused by Santalum album extract in 
Hordeum vulgare L. 
 
ISOLATION OF GENOMIC DNA FROM 
PLANT SAMPLE BY CTAB METHOD 
 
CTAB:-Cetyl trimethyl ammonium bromide (lysis 
detergent) lysis of the cell wall. 
 
PROCEDURE: 
1. Pre heat CTAB buffer at 60 degree Celsius for 5 

min. 
2. Cool at room temperature. 
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3. Then take 5ml of CTAB buffer. 
4. Add 0.2% BME. 
5. Take 1gram of plant leaves. 
6. Grind in 5ml of CTAB buffer. 
7. Transferred 700 micro liters in each eppendrop 

tube. 
8. Incubate at 60 degree Celsius for 1 hour. 
9. After incubation add equal volume of chloroform 

isoamyl alcohol (24:1). 
10. Mixed gently (slowly for 10 min). 
11. Centrifuge at 12000rpm for 5 min. 
12. Take top aqueous layer and add 0.6 – 1 vol. ice 

cold iso propanol and 1/10th vol. of 
CH2COONA (5.2 PH). 

13. Incubate at 0 degree for half an hour/overnight. 
14. Centrifuge 12000 rpm for 10 min. 
15. Discard supernatant and add to the pallet 200 

micro liters of 70% ethanol. 
16. Centrifuge at 12000 rpm for 10 min. 
17. Discard supernatant and air-dry the pallet. 
18. Dissolve pallet in 40 micro liters of T.E buffer. 
19. Go for AGE. 9. 
 
PREPARTION OF AGAROSE GEL 
ELECTROPHORESIS 
 
1. Aagrose (linear polysaccharide). 
2. DNA-0.7% in 100ml.          

0.35g in 50 ml of 1X TAE. 
3. TAE- Tris, EDTA, Glacial acetic acid PH set at 

8.Heat in oven for 30 -40 sec. 
4. Cool it to room temperature. 
5. Add 2micro liter of EtBr (Note: EtBr is a cancer 

affected so whenever use EtBr, wear gloves). 
6. Pour in casting plate. 
7. 1XTAE buffer should be fresh 

1. 1ml of 50XTAe 
2. 49ml distill water. 

8. Running buffer- 1x TAE 
9. Dye 6x loading dye 
                  SAMPLE       :         DYE 
  i).     4            :          1 
COMB:- 
a). 8 – 20 micro liter, 2 micro liter. 
b). 12 –10 micro liter, 1 micro liter. 
c). 8 micro liter sample. 
d). 2 micro liter dye. 
11. Run at 70 volts for 1 hour. 
 
RESULTS AND DISCUSSION 
 
Analysis of DNA damages caused by Santalum 
album extract in Hordeun vulgare was investigated 
when Hordeun vulgare was treated with Santalum 
album extract having different concentration induces 
the DNA damages that was observed under 
electrophoretic unit. It had been noticed when we 
extract (100, 200, 300, 400, & 500µl/mL) in Hordeun 
vulgare, the brightness and intensity of the bands had 
been decreased and vice versa.  

It had been noticed certain kind of work was 
observed by Ee-Ling Kong, Boon-Kiat Lee, Michelle, 
Irine Ginjom, and Peter Morin Nissom., (2015). In 
their work study the phenolic content of fermented 
rice was analyzed and   compared with phenolic 
content of unfermented rice to determine any 
differences. One of the mechanisms in resenting 
DNA damage is by scavenging activity resent in the 
system. Hydroxyl radicals generated by this reaction 
can cause oxidative damage to DNA and induce 
breakage in DNA strand to its damage form. 
Different DNA forms have their own DNA pattern. 
Kalpana KB. Srinivasan M, Menon, VP (2009). 
Evaluation of antioxidant activity of hesperidins and 
its protective effect on H2O2 induced oxidative 
damage on PBR322 DNA and RBC cellular 
membrane. DNA damage protective activity of 
CLME. ROS-induced DNA damage can be described 
both chemically and structurally and shown a 
characteristics pattern of modification. It is well 
known that in various cancer tissues free radical-
mediated DNA damage was found (Valko et al., 
2001). 
The majority of these changes can be reproduced by 
ROS experimentally including the following: 
modification of all bases, production of base free 
sites, deletions, frame shift, strand breaks, DNA 
protein cross-links, and chromosomal rearrangement. 
An important reaction involved in DNA damage 
involves generation of hydroxyl radical eg, through 
Fenton Chemistry (Brezova et al., 2003). 
The stability of genome and the normal growth of 
Hordeum vulgare L were affected by DNA damages 
when treated with different concentration of Santalum 
album extract. As shown in the figure, the genomic 
DNA pattern of the first band in the well which is not 
treated with Santalum album extract had clear 
visibility and intensity as compared to other wells of 
the e intensity and brightness of DNA bands in each 
lane bands which was concentrated with different 
percentage level shown slightly low visibility and 
intensity. Our study concluded that there is difference 
in thand it had been observed when we increased the 
concentration level, the intensity and brightness of 
each bands in the gel (excluding the first lane of the 
gel which were not treated with any sample) were 
decreased when we increased the concentration of 
Santalum album extract which shows that DNA had 
been degraded (Figure-1).   
 

 
Fig (1):- Visualization of DNA pattern on gel affected by 

santalum album extract on Hordeum vulgare L. 
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TABEL-1:- SEED GERMINATION TABLE OF  Hordeum vulgare SHOWING THE EFFECT OF Santalum album (1st and 3rd 

DAY OF GERMINATION) 
 

 
GRAPH OF BARLEY (Hordeun vulgare) SHOWING THE EFFECT OF Santalum album WITH DIFFERENT INTERVAL OF 

TIME 
 
CONCLUSION 
 
It was reported in this study that the stability of 
genome and the normal growth of Hordeum vulgare 
were affected by DNA damage when treated with 
different concentration of Santalum album extract. 
The lack of intensity and brightness of bands shows 
that DNA had been thoroughly degraded. 
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