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Abstract: The oxidative stress of plant extracts and followed by UV radiation was studied invivo on black eye
bean seeds were designed in two method of treatments, in one treatment the healthy seeds of black eye bean
were exposed to extract and UV alone for 1 and 2 hrs respectively while in the second treatment the black eye
bean seeds are treated with the combination of UV light as well plant extracts for a duration of 1 and 2 hrs were
carried out.The plant extracts used in the current study to evaluate the oxidative stress relieving potential
caused by UV radiation includes the ethanolic extracts of Ferula-assafoetida,Saussureacostus and
Peganumharmala plants. After 14 days the plants were harvested and the growth parameters like seed
germination percentage and growth were evaluated, proline levels in the various experimental plants were
studied to analyze as an osmotic indicator induced by extract and UV radiation, chlorophyll a, b and total
chlorophyll levels and concentration was analyzed to study the impact of UV radiation and extract effect. In
vivo study on oxidative stress revealed in combination as time of treatment increases, proline accumulation
increase except for F. assafoetida. Indicating that our extracts containing antioxidant property in which it
reduces UV radiation stress. 
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INTRODUCTION It had been argued that pigments localized in the

A free radical may be in simple terms be defined as an reduce epidermal penetration of UV-B radiation selectively
atom or molecule that contains one or more unpaired protecting internal tissues of the UVB irradiance without
electrons and is capable  of  independent  existence  [1,2]. interfering photosynthesis [5]. Free proline accumulates
UV radiation also produces oxidative stress [3], which in many plant species during periods of water stress [6,7].
arises from the deleterious  effects  of  active  oxygen The exact role of proline in water stressed plants is not
species (AOS), which react with lipids, pigment, proteins known. In turgid leaves, oxidation of proline occurs to
and nucleic acid. Under conditions of normal healthy maintain low levels of cellular proline, but in water
growth, plants possess a number of enzymatic and non- stressed plants proline concentration increases because
enzymatic detoxification mechanisms to efficiently proline oxidation is inhibited or the rate of proline
scavenge either the AOS themselves or their secondary biosynthesis increased [8]. Therefore the present study
reaction products. Since flavonoids and phenolics absorb aimed to investigate the effect of three of the most
UV-B bands they represent a selective UV-B filter which commonly used medicinal plants in sultanate of Oman
protect plant tissue against harmful rays [4]. This has led namely: Ferula-assafoetida, Saussureacostus and
to the long-standing hypothesis that a primary adaptive Peganumharmalaon seed germination and their effect on
advantage conferred by these compounds is that they relieving from oxidative stress caused by UV,
absorb potentially harmful UV-B radiation at the leaf physiological role including chlorophyll content and
surface and protect underlying  photosynthetic  tissues. proline levels. 

epidermal cells (mainly flavonoids and anthocyannins)
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MATERIALS AND METHODS soil and compost at 3:1 ratio. Plant distance within a pot

Materials: Gumresin of Ferula assafoetida, root’s powder sowing and continued irrigation for 14 days in alternate.
of Saussureacostus, leaves of Peganumharmala, Ethanol,
DMSO( dimethyl sulfoxide), black eye bean seeds, soil, Proline Determination: Proline concentration was
compost, pots, spoon, pestle, mortar, ice bath, electric determined according the method [9]. The frozen leaves
grinder, electric shaker, soxhalet apparatus, rotary were homogenized in 10 ml sulphosalicylic acid (3%). The
evaporation, centrifuge, spectrophotometer, UV chamber, homogenate was centrifuged at 3000 g for 15 mins. 2 ml
millipore filter, aliquot of supernatant was mixed with an equal volume of

Method 100°C and the reaction is terminated in an ice bath. The
Plant Material Collection and Extraction: Materials of reaction mixture was extracted with 4 ml toluene. The
gum-resin of Ferula and costus root powder were extract was vortexed for 20 seconds. The chromophore-
purchased from local herb store in al-Khuwair, Sultanate containing toluene (1 ml, upper phase) was warmed to
of Oman during February 2014. Peganumharmala samples room temperature and its optical density was measured at
were collected during February 2014 from Bidyha, al- 520 nm using toluene as a blank. The proline
sharqiya region Sultanate of Oman. The leaves of concentration was determined from a standard curve
Peganumharmala were shade dried and powdered with using D-Proline.
mechanical grinder and well preserved for further use in
extraction with respective solvents to study the above Determination of Chlorophyll: The photosynthetic
said objectives the extraction was carried through two pigments (chlorophyll a and chlorophyll b) were
different methods. determined according to the method [10]. 0.1 g of fresh

Maceration Method: 100g of each dried powder of three individually, homogenized in 80% acetone and the
plants individually were mixed with 200ml of ethanol and homogenates were filtered with filter paper. The
were kept in rotary shaker at 100 rpm speed for 72 hours absorbance of chlorophyll a and chlorophyll b were
at room temperature. The extracts were filtered using measured using UV-Visible Spectrophotometer at 663 nm
Whatmann number 1 filter paper and filtrate is collected and 645 nm, respectively. A solution of 80% acetone was
for further analysis. used as a blank. The concentration of chlorophyll a,

Soxhalation Method: 100g of each dried powder of three g-1 fresh weight. It were measured using the following
plants were individually subjected to ethanolic extraction formulas:
using soxhalet apparatus for 6 hours at 50°C. 

Oxidative Stress Screening of Plant Extracts Caused by C =[(22.9 X A )-(2.6 X A )] X ml acetone /mg of Leaf
UV Radiation  C = C + C
Seed Germination: Seeds of black eye bean obtained from
the market. The experiment was carried out with sandy *C is chlorophyll A 
loam in a field of HCT. Health Seeds were examined * C is chlorophyll B
manually before sowing.To evaluate the effect UV light * C is total chlorophyll 
radiations, seeds were subjected to the following five
treatments each in two replicate: First: Control seeds RESULTS AND DISCUSSION
without UV, second: seeds treated with UV light for one
hour, Third: plant extracts exposed to UV for one hour, Oxidative Stress Screening of Plant Extracts Caused by
fourth: seeds were treated with three extracts for one hour UV Radiation
individually then exposed to UV light for one hour and Percentage of Germination and Seedling Growth: Plant
fifth: seeds exposed to UV light for one hour than treated growth parameters are most important to study the
with extract for one hour individually. Individual morphology such as percentage of germination, survival,
treatments were subjected for germination using 5 seeds seedling height, shoot length, root length and chlorophyll
(with a deep distance of 2.5 cm) in plastic pots loaded with content of young leaves etc. The germination of seedlings

was 2cm. Pots were irrigated once immediately after

acetic acid and acid-ninhdrin and incubated for 1 hour at

leaves were collected from the experimental seedlings

chlorophyll b and total chlorophyll were expressed as mg

C =[(12.7 X A )-(2.6 X A )] X ml acetone /mg of Leaf a 663 645

b 645 663

T a b

a

b

T
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Table 1: % of germination, seedling growth and chlorophyll content of different extract and UV treated seedling
Sample Germination % Root (cm) Shoot (cm) Chl.a Chl.b Total Chl
Control one hour treatment 100% 16.05 23.05 0.87 0.73 1.6
UV-light 90 % 14.25 21.7 0.89 0.68 1.57
P. harmala extract 50% 11.79 18.83 1.421 0.53 1.95
F. assafoetidaextract 50% 13.58 17.965 2.87 1.09 3.96
S. costusextract 20% 7 13.25 - - -
UV-light then P. harmala extract 80% 11.83 17.783 2.10 0.75 2.85
UV-light thenF. Assafoetidaextract 50% 8.275 15.675 1.04 0.71 1.75
P. harmala extract then UV-light 60% 14.33 18.415 1.86 0.66 2.52
F. assafoetidaextract then UV-light 40% 3 9.583 2.00 0.72 2.72
control Two hours treatment 100% 16.05 23.05 0.87 0.73 1.6
UV-light 100% 11.775 27.3 2.31 0.92 3.23
P. harmala extract 90% 14.41 26.47 2.46 1.94 4.4
F. assafoetida extract 90% 12.175 22.8 2.03 1.30 3.33
S. costus extract 10% 7.5 10 - - -
UV-light then P. harmala extract 100% 13.5 19.8 0.25 0.18 0.426
UV-light then F. assafoetidaextract 60% 13.875 19.12 1.70 0.62 2.32
P. harmala extract then UV-light 90% 13.465 20.79 0.02 0.0053 0.025
F. assafoetida extract then UV-light 90% 19 24.4 2.18 0.86 3.04
Note: The values presented in the table are the mean of 5 replicates taken after 14 days) 

Table 2: Effect of oxidative stress on proline content with respect to time on black eye bean using UV irradiation and plant extracts
After 1 hour After 2 hour
-------------------------------------------------------------- ----------------------------------------------------------

Sample Absorbance(nm) Conc mg/ml Absorbance(nm) Conc mg/ml
Control 0.007 0.95 0.007 0.95
UV-light 0.212 28.65 0.089 12.03
P. harmala extract 0.006 0.81 0.053 7.16
F. assafoetida extract 0.231 31.22 0.073 9.86
S. costus extract 0.189 25.54 0.1 13.51
P. harmala extract then UV-light 0.01 1.36 0.107 14.46
F. assafoetida extract then UV-light 0.001 0.14 0.085 11.49
UV-light then P. harmala extract 0.003 0.41 0.095 12.84
UV-light then F. assafoetidaextract 0.113 15.27 0.09 12.16
Note: All values expressed on mean value of three different replicates.

was observed after 3 days. Survival rate and various cellular functions [11]. An important target in this context
morphological parameters were observed after 14 days are biomembranes, which have to control the import and
and the values are expressed in Table 3.1. export of metabolites and ions in cells [11]. In case of

Seed germination study was carried out to study the seeds treated with UV then extactsof harmalaand ferula
role plant extract on oxidative stress induced UV it was observed the same like with control except that
irradiation shown interesting findings. Extract soaked taken long period for germination (3 days). It may be due
seeds exposed to the UV light delayed the seed to the presence of antioxidants and peroxidases in plant
germination for about three days compared with normal extracts are involved in the compensatory mechanisms for
conditions. It was noticed that with all the treatments as the inhibition of free radicals formed upon UV irradiation
the time of treatment increase the % of germination, root of seeds [12].Therefore it was observed that seeds
length and shoot length increased except with costus exposed to both extracts and UV found to be almost same
extract, while the germination rate of seeds treated with with that of control, except that the time duration was
costus extract and UV treated found to be negligible increased when compared with control.
comparatively with control. Indicating that adaptability of The results showed that as the duration of treatment
black eye bean to costus extract is less comparing to increase the production of chlorophyll increase except for
others because of high toxicity level which effect embryo harmala treatment. Since UV radiation applied on the
regeneration capacity.Since several poisons can be seeds not mature plant, so stress of it is not considerable.
regarded as cytotoxins that interfere with important For  that  the  plant  well  be   under   extract   stress  only.
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Fig. 1: chlorophyll content of seedling when seeds are Fig. 2: chlorophyll content seedling when seeds are
exposed  to the extract and UV respectively for exposed to the extract and UV respectively  for
one hour. two hour. 

Fig. 3: Effect of oxidative stress on proline contentwith respect to time duration of treatement with UV and plant extracts
against concentration of proline.

These results fit fairly with the results of [13], who found significantly affected by UV irradiation stress. The
that water extract of P. harmala induced a significant irradiation of seeds with high doses of UV rays disturbs
reduction in germination, seedling length, seedling dry the synthesis of protein [15], hormone balance[16],leaf
weight and total chlorophyll content of C. arvensis. gas-exchange[17], water exchange and enzyme

Proline Content: Accumulation of free proline is a typical functional changes depends on the strength and the
response incited by osmotic injures in plants. It is thought duration of the UV-irradiation stress.The results of the
to function as compatible osmolyte or as scavenger of present study show that, as time of treatment increase,
reactive oxygen spices( ROS). Here table 3.7 show proline accumulation decrease in the seeds treated with
positive correlation between proline accumulation and UV- light and extracts individualy except harmala.
osmotic stress tolerance has been observed in several Antioxidants and peroxidase of plant extracts are involved
experimental trials studied in this project. in the compensatory mechanisms for the inhibition of free

Ultraviolet radiation have deleterious effects on both radicals formed upon UV irradiation of seeds. Correlation
animals and plants. Enhanced UV radiation can alter plant between growth and antioxidant enzyme activity of
growth and development as well as reproduction [14]. extracts after UV and neutron irradiation of Bean seeds
Physiological and biochemical processes in plants are has  been  reported [18]. Because of extract and UV act  as

activity[17]. The morphological, structural and the
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biocide which inhibit growth so increase of stress as a 3. Costa,   H.S.,   K.L.  Robb  and  C.A.  Wilen,  2002.
result of imbalanced amount of proline. It was observed
that the difference between proline accumulation in one
hour and two hour was highest in ferula extract which was
31.26 mg/ml. In case of combination treatment(UV and
extracts) the adaptability capacity of the plants is
preserved and the observed results alone with UV light
are reversible. As time of treatment increase, proline
accumulation increased except in ferula treated seedling.
Since plant will be under oxidative stress that increasing
proline accumulation to overcome osmotic balance, so
proline act as osmolyte. It was found the difference
between proline accumulation in one hour and two hour
was highest in harmala with UV extract which was 12.43
mg/ml Proline can protect cells against damage induced
by ultraviolet radiation.

CONCLUSION

It can be concluded that harmala has more potential
to overcome the oxidative stress than others extracts,
since it showed lowest chlorophyll content and proline
accumulation. While the other extracts treated seedlings
previously exposed to UV radiation does not shown much
variation. It was observed that the seedlings which were
treated with UV light followed by extract shown normal
growth vice versa.Natural product antioxidants
significantly contribute in preventions of pathological
consequences caused by free radicals. Furthermore plant
derived antioxidant are safer and cheaper than their
synthetic counterparts. Therefore the findings of this
project show the way to further analysis of the above
mentioned plants and their extracts to specifically screen
out the antioxidants which are of highly potential required
for the human welfare.
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