
Materials and Methods

Collection of drug
Fresh roots of wild and cultivated varieties of R.communis Linn. 
after proper identification were collected from the adjacent area 
of Jamnagar, Gujarat, with the help of taxonomist. Specimen 
herbarium of both varieties for wild (No. 1490) and cultivated 
(No. 1491) were preserved in the Pharmacognosy Laboratory, 
IPGT and RA, Gujarat Ayurved University, Jamnagar for further 
reference. The obtained roots were shade dried and made 
into coarse powder with the help of mechanical grinder and 
preserved in a glass container for future studies [Figure 1].

Physicochemical study
Moisture content, ash values (total ash, acid insoluble ash), 
and extractive values (alcohol soluble extractive, water soluble 
extractive) were determined by following standard analytical 
procedures.[10,11]

Preliminary phytochemical screening
Five grams coarse powder of the roots was subjected for 
extraction with methanol (100 ml), keeping it for overnight 
with initial occasional shaking up to 6 h. and then set aside. 
After 24 h, it was filtered and alcoholic extract was collected. 
Similarly, water extract was prepared. Both the extracts were 
evaporated to dryness. The dried extracts were weighed, and 
percentage yield was calculated. The extracts were used for 

Introduction

Ricinus communis Linn (Euphorbiaceae) commonly known as 
Eranda in Ayurveda is a soft‑wooded small tree wide spread 
throughout tropics and warm temperate regions of the world. In 
the Indian system of medicine, the leaf, root, and seed oil of this 
plant have been used for the treatment of inflammation and 
liver disorders.[1] In Ayurveda, the roots of Eranda are used in 
the treatment of Amavata (rheumatism), Sotha (inflammation), 
Katisula (backache), Udararoga (diseases of abdomen), 
Jwara (fever), etc.[2] Its roots have also been highlighted for 
its Vrishya (aphrodisiac) and Vatahara actions by Acharya 
Charaka.[3] This plant also possesses hepatoprotective,[4,5] 
anti‑diabetic,[6] laxative,[7] anti‑fertility,[8] anti‑inflammatory and 
free radical scavenging activities.[9]

Due to high demand, roots of the cultivated variety are mainly 
used instead of wild. But, a comparative phytochemical profile 
of both varieties is not available till date. Hence, to ensure 
quality of both varieties, phytochemical evaluations of both the 
varieties was undertaken.
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Abstract

In Ayurveda, the roots of Eranda (Ricinus communis Linn.) are used in the treatment Amavata 
(rheumatism), Sotha (inflammation), Katisula (backache), Udararoga (disease of abdomen), 
Jwara (fever), etc, Due to high demand, root of the cultivated variety is mainly used in place 
of wild. But, a comparative phytochemical profile of both varieties is not available till date. 
Considering this, a preliminary study has been done to ensure basic phytochemical profile 
of both the varieties. Preliminary physicochemical parameters, phytochemical screening, 
quantitative estimation of alkaloid, high‑performance thin layer chromatography (HPTLC), and 
heavy metal analysis were carried‑out in the study. Analysis of physicochemical data reveals no 
significant difference in between both varieties of roots, while alkaloid was found to be more 
in cultivated variety (0.34%) than wild one (0.15%). Though, the analytical profiles are almost 
identical, except the quantity of alkaloid; inferences should be made through well designed 
pharmacological and clinical studies.
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preliminary phyto‑chemical screening with a set of various 
chemical tests viz., Dragendorff’s Mayer’s, Hager’s, and 
Wagner’s tests for alkaloids; ferric chloride, lead acetate, 
potassium dichromate, and dilute iodine tests for tannins and 
phenolics; and foam test for saponin glycosides.[12]

Table 1: Physicochemical analysis of Eranda Mula: 
Wild and cultivated varieties
Parameters Wild variety Cultivated variety
Foreign matter Nil Nil
Loss on drying % w/w 6.48 7.43
Total ash content % w/w 5.17 5.18
Acid insoluble ash % w/w 0.94 1.04
Water soluble extractive 
value % w/v

11.02 10.11

Alcohol soluble 
extractive value % w/v

22.56 17.92

pH value 5.48 5.32

Table 2: Preliminary phytochemical profiles of 
Eranda Mula: Wild and cultivated varieties
Chemical Wild variety Cultivated variety
Alkaloids + +
Cynogenic glycoside + +
Cardiotonic glycoside − −
Phenols − −
Flavanoid + +
Terpenoids + +
Protein − −
Resin − −
Tannin + +
Carbohydrate + +
Saponin + +
+: Present, −: Absent

Table 3: Rf values of chloroform extracts of wild and cultivated variety of Eranda Mula
No. of spots Cultivated variety No. of spots Wild variety

254 nm 5 0.13, 0.20, 0.35, 0.37, 0.43 3 0.13, 0.18, 0.35
366 nm 5 0.13, 0.18, 0.25, 0.30, 0.34 5 0.13, 0.17, 0.24, 0.29, 0.35

Table 4: Heavy metal analysis of wild and cultivated variety of Eranda Mula
Sample name Element Wave 

length
Instrument detection 

limit (ppm)
Results Permissible 

limits
Wild variety Lead (Pb) 217.0 0.001 BDL 3 ppm

Arsenic (As) 193.7 0.02 BDL 1 ppm
Mercury (Hg) 253.7 0.0005 BDL 0.3 ppm
Cadmium (Cd) 228.8 0.001 BDL 10 ppm

Cultivated variety Lead (Pb) 217.0 0.001 BDL 3 ppm
Arsenic (As) 193.7 0.02 BDL 1 ppm
Mercury (Hg) 253.7 0.0005 BDL 0.3 ppm
Cadmium (Cd) 228.8 0.001 BDL 10 ppm

ppm: Parts per million, BDL: Below detection limit

High‑performance thin layer chromatography
High‑performance thin layer chromatography (HPTLC) was 
carried out by the standard methods.[13]

Chloroform extract of cultivated variety was labeled as track 1, 
while the wild variety as track 2. The solvent System used in 
the study was Toluene:Ethyl acetate:dimethylamine (7:2:2).

Chromatographic conditions
Application mode: Camag Linomate V; Development chamber: 
Camag Twin trough chamber; Plates: Pre‑coated silica gel 
GF254 plates; Chamber saturation: 30 min; Development 
time: 30 min; Development distance: 7 cm; Scanner: Camag 
scanner II; Detection: Deuterium lamp and mercury lamp; 
Photo‑documentation: Camag reprostar; Data system: Win cats 
software; Drying device: Oven and was visualized under 254 nm 
and 366 nm.

Quantitative estimation of alkaloid
The samples were estimated quantitatively for total alkaloid 
content by gravimetric method.[14]

Heavy‑metal analysis
Heavy metal analysis of the root powder of both varieties, for 
arsenic, lead, mercury, and cadmium, by following standard 
procedure,[15] was carried out at Analytical Testing Laboratory, 
Konark Research Foundation, Daman.

Results and Discussion

Physico‑chemical analysis
Results of physicochemical analysis, qualitative tests, and Rf 
values of HPTLC in wild and cultivated varieties of R.communis 
Linn. are mentioned in Tables 1‑3, respectively. Alkaloid 
percentage was estimated as 0.34% in cultivated, and 0.15% in 
wild variety. Results of heavy metal analysis for arsenic, lead, 
mercury, and cadmium are mentioned in Table 4.

Analysis of physicochemical data [Table 1] reveals absence 
of foreign matter in both samples. Moisture content in wild 
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Figure 1: Raw and crushed roots of wild and cultivated variety

Figure 2: Photograph of high‑performance thin layer 
chromatography

Figure 3: In‑situ UV spectral comparison grap
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variety (6.48% w/w) is less than cultivated variety (7.43% w/w). 
The difference in total ash, acid insoluble ash, water soluble 
extractive value and pH in between the samples is insignificant. 
Alcohol soluble extractive is comparatively higher in wild 
variety (22.56% w/v) than cultivated variety (17.92% w/v).

The root of cultivated and wild varieties of R.communis exhibits 
almost similar phytochemical profile indicating presence of 
alkaloids, cyanogenic glycosides, flavonoids, terpenoids, tannin, 
carbohydrates, and saponin [Table 2]. Quantitatively, tannin 
was found to be more in cultivated variety (0.34%) than the 
wild one (0.15%).

Chloroform extract of wild variety showed 03 spots and 
cultivated variety showed 05 spots under 254 nm, among them 
Rf values 0.13 and 0.35 are similar in both samples. In 366 nm, 
chloroform extract of both varieties showed 05 spots, among 
them one Rf value 0.13 is similar in both samples. Other Rf 
values are nearer to each other, indicating that the components 
present in both varietiesmay be similar [Figure 2; Table 3]. In 
situUltra Violet spectral comparison graph also shows chemical 
similarity at 0.08 Rf, 0.15 Rf, and 0.36 Rf values [Figure 3].

Heavy metal analysis of both varieties shows that the samples 
are free from heavy metal contamination and the observations 
are under the prescribed limits for heavy metals.[16][Table 4].

Conclusion

Both cultivated and wild varieties have a chemical similarity 
except higher percentage of alkaloid in cultivated than wild 
variety. HPTLC finger printing shows similarities in wild and 
cultivated varieties. Heavy metals were within prescribed limit 
in both the varieties. Though, the analytical profiles are almost 
identical, except the quantity of alkaloid; inferences for clinical 
use should be made through well designed pharmacological and 
for clinical studies.
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{hÝXr gmam§e

dÝ¶ Ed§ H¥${fO EaÊS>‘yb Ho$ JwUY‘m] H$m VwbZmË‘H$ AÜ¶¶Z

Xmoer H¥$Zmb, AmMm¶© a{~Zmam¶U, dr. Oo. ew³b, aoUwH$m, H$mo‘b ImZnam

Am¶wd}X ‘| Ea§S> ‘yb H$m Cn¶moJ Am‘dmV, emoW, H${Q>eyb, CXaamoJ, Áda Am{X ‘o ~Vm¶m J¶m h¡ & ‘ybmo H$mo dÝ¶ Ed§ IoVm| go EH${ÌV 
{H$¶m OmVm h¡ & Ea§S> ‘yb H$s Á¶mXm ‘m§J hmoZo Ho$ H$maU dÝ¶ Om{V Ho$ ‘ybm| Ho$ ñWmZ na IoVr H$s Om{V Ho$ ‘ybmo H$m ‘w»¶V…Cn¶moJ {H$¶m 
OmVm h¡ &àñVwV emoYnÌ ‘o XmoZm| Om{V Ho$ ‘ybmo H$m VwbZmË‘H$ AÜ¶¶Z ^m¡{VH$ narjU, àmW‘rH$ amgm¶{UH$ narjU, AmëH$bmoB©S> 
H$m à‘mU?Aä¶mg Amoa ^mar YmVwAmo H$m {dûcofU {H$¶m J¶m h¡ & amgm¶[ZH$ Ed§ ^m¡{VH$ {dûcofU Ho$ AmYma na XmoZmo Om{V Ho$ ‘ybmo 
‘| nañna {^ÞVm Zhr h¡ bo{H$Z AmëH$mohmob ‘o KwbZerb {ZîH$f© ‘yë¶ H$m à‘mU dÝ¶ Om{V ‘o 22.56% Io{V H$s Om{V 17.92% 
H$s VwbZm‘o Á¶mXm nm¶m J¶m & AmëH$bmoBS> H$m à‘mU Io{V H$s Om{V ‘| 0.34% Amoa dÝ¶ Om{V ‘o 0.15% nm¶m J¶m & Aä¶mg H$m 
n[aUm‘ Xem©Vm h¡ H$s XmoZmo ‘ybm§o H$mo 366 nm Ho$ AÝVJ©V {ZarjU H$aZo go XmoZmo ‘ybm| ‘o 5 {~ÝXþ {XImB© XoVo h¡ bo{H$Z 356nm Ho$ AÝVJ©V 
{ZarjU H$aZo go dÝ¶ Om{V ‘o 3 {~ÝXþ Amoa Io{V H$s Om{V ‘o 5 {~ÝXþ {XImB© XoVo h¡ & XmoZmo Om{V Ho$ ‘ybmo ‘| amgm¶{ZH$ gmå¶Vm h¡ 
bo{H$Z IoVr H$s Om{V ‘| AmëH$bmoBS>H$m à‘mU Á¶mXm h¡ & ^mar YmVw Ho$ {dîbofU Ho$ n[aUm‘ ‘o ^r XmoZm| Om{V Ho$ ‘ybm| ‘o gmå¶Vm 
{XImB© XoVr h¡ & {’$a ^r ¶h AZw‘mZ ^ofOJwU {dkmZ Am¡a {M{H$ËgH$s¶ n[ajU Ho$ Ûmam ^r H$aZm Mm{hE &


