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Effect of heavy metalsand UV irradiation on the production of flavonoidsin
Euphorbia Hirta and its microscopic detection
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ABSTRACT

Euphorbia hirta is a medicinal plant having rich source of secondary metabolites. Flavonoids are shown to have
antioxidative activity, free radical scavenging capacity, coronary heart disease prevention, hepatoprotective, anti-
inflammatory, and anticancer activities, while some flavonoids exhibit potential antiviral activities. The present
study was carried out on the qualitative and quantitative estimation of flavonoid content in suspension culture. The
results showed that there was an increase in the flavonoid content as the days progressed.
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INTRODUCTION

Euphorbia hirta L of the family Euphorbiaceae is a medicinal, dnimtous herb distributed in South Western Ghats
of India and North East Coast of Tamil Nadu. Thenpls native to India but it is a pan tropical Wea small erect
plant or herb reaching up to 50 cm, with hairy stéfig. 1). E. hirta possesses antibacterial, antihelmintic,
antiasthmatic, sedative, antispasmodic, antifgrtifintifungal, and antimalarial properties [1-4].

Fig. 1 The plant Euphorbia hirta
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Flavonoids are known to have various beneficialrpizgecological effects such as anti-cancer, antiitjeanti-
inflammatory and anti-oxidative activities [5-1@{lavonoid compounds usually accumulate in the eénacuoles
of guard cells and epidermal cells as well as sigleemal cells of leaves [11-14] and shoots [15pvehoids
accumulate in different plant tissues and cellsrduontogenesis and under the influence of varemsronmental
stimuli [16].

MATERIALSAND METHODS

Plant Material

The plant samples are collected from Irula Tribadén’'s Welfare Society, Thandarai, Chengalpet. ddikected
plants were identified at the Centre for Floridiesearch, Department of Plant Biology and PlanteBimnology,
Madras Christian College, Tambaram by Dr. D. Nan&sin. The saplings were collected and planted ia fu
further experimentation.

Suspension cultures

The suspension cultures Bf hirta was prepared by inoculating surface sterilized éelants inCocking, Peberdy
and White medium or cell protoplast washing med{@RW) ) [KH,PQ,: 27.2 mg/l, KNQ: 101 mg/l, CaGl2H,0:
1480 mg/l, MgSQ.7H,O: 246 mg/l, KI: 0.16 mg/l] supplemented with 13rf@&nnitol. An antibiotic was used to
protect the culture from contamination.

Treatment with elicitors

The cells were treated with UV irradiation and heawetal stress using aluminium potassium sulphiEbe. cells
were irradiated with 0, 5, 10, 15 and 20 min of WAdiation and the samples were taken for qualgatind
quantitative analysis of flavonoids. Similarly foeavy metal stress, the cells were treated wittD0, 200 and 300
ppm of aluminium chloride.

Qualitative analysis of flavonoid and detection under microscope

The stressed cultures of 1ml each were taken amd wentrifuged and the pellets are taken and digiwevas
noted. Then the cell mass were re-suspended inametthovernight. After 13-15 hours the respectie# culture
were added again and 10% of Fe@hs added to each. A violet colour indicated thesence of flavonoid. The
gualitative samples are examined under trinocularoscope after treatment with FgCl

Quantitative analysis of estimation of total flavonoid
The stressed cultures were centrifuged and peilets taken and suspended in methanol. The mettestifos the
estimation of total flavonoid content is aluminiuwshloride calorimetric method [17]. The method uded the
estimation of total flavonoid content is aluminiwhloride calorimetric method. Cell extracts in albgs of 500ul
are taken and mixed with 400ul of DW and 30ul o¥l&luminium chloride. At sixth minute 200ul of 1Mdium
hydroxide was added and is made upto 2.5 mL withham®l. The absorbance was noted after 6 minutes in
calorimeter at 510 nm. The reference used was pa¥viea same procedure mentioned above without thmplea
aliquots.

RESULTSAND DISCUSSION

The sterilized leaf bit was inoculated in CPW siolutand after 10-12 days of inoculation of steétizexplants in
the CPW media, the cell growth was observed as yitbglobules suspended in the liquid. The media vlaar
when globules were formed. The globules are obsewihin 10-12 days. The cells were examined under
microscope after staining with Evan’s blue.

Qualitative Analysis

Heavy metallic salt lead acetate at varied coneéiptr such as 100 ppm, 200 ppm and 300 ppm, wasdaddthe
suspension culture. Figure 2 shows the microscapiw of cells after heavy metal stress at differemicentration
(A-control, B-100 ppm, C-200 ppm and D-300 ppmpestively). The cells formed were found to be ctdsesach
other and clumpy. The microscopic examination iatéd that the cells are closer when compared t@adhérol,
more number of cells is visible and the size of ¢klls seems to get larger as the concentratidmeaf’y metal
increased.
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C. 200 ppm aluminium D. 3:00 ppm éhﬁinlum

Fig. 2 Microscopic view of heavy metal treated cellsin suspension

On viewing the qualitative samples under the micope, the presence of flavonoid was observed ianjgh blue
and/or violet colour. Flavonoids have been deteetatier using fluorescent microscopy and confoaiaroscopy.

B.5min UV irradiation

ion

-~

E. 20 min UV irradi

Fig. 3 Microscopic view of UV irradiated cellsin suspension after qualitative analysis
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Fig 3 shows greenish or violet cells seen undentiweoscope of the UV treated cells (A-control, 8i&, C-10min,
D-15 min and 20 minutes respectively) which confirthe presence of flavonoids. The view of the sampt fifth
and seventh day for metal stress and fifth andrgbwaay for UV stress were observed.

Quantitative analysisfor estimation of total flavonoid

From the standard graph, the unknown concentratidotal flavonoid present in the UV treated cals fifth and
seventh day and the metal stressed cells on famthsixth day was found out. Table 1 shows thecefi¢ UV
treatment on the suspension culturécophorbia hirta observed on the fifth day. There was a significaatease in
flavonoid content with the increase in time.

Table 1 Effect of UV treatment on flavonoid production in Euphorbia hirta

AMOUNT OF FLAVONOID (mg)
TIME (MIN) Day 5 Day 7
0 0.90 1.08
5 0.99 1.08
10 1.08 117
15 111 1.32
20 1.2 1.38

The increase in flavonoid content on Day 5 and Daymost remained the same when compared to thteotorhe
increase might be more as the days progressed.
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Fig. 4 Effect of UV treatment on flavonoid production in Euphorbia hirta

Table 2 Effect of heavy metal on flavonoid production in Euphorbia hirta

AMOUNT OF FLAVONOID (mg)
CONCENTRATION (ppm) Day 4 Day 6
0 0.87 0.99
100 1.29 141
200 1.38 1.56
300 1.53 165

Table 2 shows the effect of metal treatment onstigpension culture duphorbia hirta observed on Day 4 and 6,
respectively. There was a significant increasdamdnoid production with increase in concentratidiheavy metal
and with the progression of days.
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Fig. 5 Effect of aluminium on flavonoid production in Euphorbia hirta

Figures 4 and 5 show the amount of flavonoid preduwhen the suspension cultures were subjectedvto U
irradiation and heavy stress as elicitors, respelgti The amount of flavonoid increased with ther@ase in UV
irradiation or by the increase in lead acetate entration when compared to the control. Heavy metralss using
aluminium was found to be a more effective elictttan UV stress.

CONCLUSION

The current study attempted to discover an ecafhjealternative to elicit the secondary metabofiteduction in
the in vitro suspension culture Bfiphorbia hirta under stress conditions. The study demonstitiiatdthe action
of UV irradiation and heavy metal stress haveraarkable effect and greatly attributes to theifigant increase
in the production of flavonoids as the days proggds The isolation of flavonoids from the invitrospension
culture of Euphorbia hirta, with various uses and pharmacological actions|dcthus serve as potential source in
herbal medicine drugs. The obtained results coolinfa good basis for further investigations in fheure
enhancing the flavonoid production for therapeuse.
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