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The objective of this study was to perform the HPTLC analysis of hydro alco- 
holic extracts of Clerodendron viscosum V. leaves & Macrotyloma uniflorum L. 
seeds. HPTLC is a powerful analytical tool in the identification of chemical 
constituents in plant extracts. Leaves of Clerodendron viscosum V. and seeds 
of Macrotyloma uniflorum L. are having numerous traditional usages ranging 
from wound healing to the treatment of tumors. Hydro alcoholic extracts of 
Clerodendron viscosum V. leaves & Macrotyloma uniflorum L. seeds were ob- 
tained using cold maceration. The obtained extracts were subjected to HPTLC 
analysis by using the instrument “CAMAG Linomat 5”. Quercetin, Rutin and 
Gallic acid were used as standards; Toluene: Ethyl Acetate: Formic Acid: 
Methanol (3:6:1.6:0.4) solution was used as a mobile phase. 10 µL of plant 
extracts and 5 µL of standard solutions were applied during the analysis. Both 
the plant extracts have shown the presence of Quercetin as one of the major 
constituent which is having numerous therapeutic properties. Extract of Ma- 
crotyloma uniflorum L. seeds has shown the presence of Quercetin with 0.91 
Rf, 19.93 % Area, and 3655.7 Area; whereas the Clerodendron viscosum V. 
leaves extract has shown the presence of Quercetin with 0.90 Rf, 19.17 % 
Area, and 1685.9 Area. 
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gives the results in an image format. HPTLC – fin- 
ger printing analysis is a powerful tool to identify 
the chemical constituents present in the given 
plant extract (Attimarad et al. 2011). 

Clerodendrum viscosum V. (Synonyms: 
Clerodendrum infortunatum Linn. and 
Clerodendrum calycinum Turcz.) belongs to Family: 

   Verbenaceae, Kingdom: Plantae, Genus: 
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INTRODUCTION 

High-performance thin layer chromatography 
(HPTLC) is the advancement of thin layer chroma- 
tography with sophisticated features like automa- 
tion, scanning, full optimization, selective detec- 
tion principle, minimum sample preparation, and 
hyphenation etc. This technique will analyze the 
sample qualitatively as well as quantitatively and 

Clerodendron. It is called as Hill glory bower in 
English, Bhat in Hindi, Ghentu in Bengali and Bha- 
nia in Oriya. It is a terrestrial shrub, 2-4 feet in 
height, widely distributed in various parts of India, 
Ceylon, Malaya and Bangladesh (Kirtikar & Basu 
2001). Traditionally, the plant was used in the 
treatment of bronchitis, asthma, fever, diseases of 
the blood, inflammation, burning sensation, epi- 
lepsy, postnatal care, to dress fresh wounds, in tu- 
mors, cirrhosis, jaundice, in scorpion-sting, and 
snake-bite (Gupta & Sharma 2008; Modi, Khada- 
badi & Deore 2010). Authors have reported that 
Clerodendrum viscosum V. possess Antimicrobial 
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(Waliullah et al. 2014), Anthelmintic (Modi, Khada- 
badi & Deore 2010), Analgesic & Anticonvulsant 
(Pal, Sannigrahi, & Mazumder 2009), Antihyper- 
glycemic (Baid 2013; Das et al. 2011) Anti-inflam- 
matory (Khatri 2005; Das et al. 2010), Anticancer 
(Sannigrahi et al. 2012), Hepatoprotective (San- 
nigrahi et al. 2009), Wound healing (Kuluvar et al. 
2009), Antifeedant (Abbaszadeh, Srivastava & 
Walia 2014) and Nootropic potential (Gupta & 
Singh 2012) activities. Clerodendrum viscosum V. 
leaves contains saponins, alkyl sterols, some en- 
zymes and fixed oil consists of glycerides of le- 
noleic, oleic, stearic and lignoceric acid (Prajapati 
et al. 2001; Kapoor 2001). 

Macrotyloma uniflorum Lam. (Verdc.) (Synonyms: 
Dolichos biflorus Auct. and Dolichos uniflorus Lam.) 
belongs to Family: Fabacae, Subfamily: Faboideae, 
Tribe: Phaseolae, Sub tribe: Phaseolinae, Kingdom: 
Plantae, Genus: Macrotyloma. It is called as Kurti- 

kalai in Bengali; Horse gram, horse grain, kulthi 
bean, madras bean, madras gram, poor man’s pulse 
in English; Muthira in Malayalam; Kulattha in San- 
skrit; Kollu in Tamil and Ulavalu in Telugu. It is 
widely distributed in various parts of Africa, Aus- 
tralia, Bhutan, India, Indonesia, Myanmar, Nepal, 
Pakistan, Philippine and Sri-Lanka (Blumenthal & 
Staples 1993; Nasir 1981). In the traditional sys- 
tem of medicine, the seeds of Macrotyloma uniflo- 
rum Lam. (Verdc.) were used for heart diseases, 
asthma, bronchitis, leucoderma, urinary dis- 
charges, inflamed joints, fever, sinus wounds and 
localized abdominal tumors (Muthu et al. 2006; 
Kaswar et al. 2009). The seeds of the plant was re- 
ported to have various pharmacological activities 
such as Anticholelithiatic (Bigoniya, Bais, & Sirohi 
2014), Antihistaminic (Suralkar, & Kasture 2013), 
Anti-Peptic Ulcer (Panda, & Suresh 2015), Antioxi- 
dant (Singh et al. 2012; Ravishankar, & Priya 2012; 

 

 

Figure 1: A: Peak Baseline of Quercetin B: Peak Densitogram of Quercetin at 254 nm 
 

Figure 2: A: Peak Baseline of Rutin B: Peak Densitogram of Rutin at 254 nm 
 

Figure 3: A: Peak Baseline of Gallic Acid B: Peak Densitogram of Gallic Acid at 254 nm 
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Marimuthu, & Krisnamoorthi 2013), Antiobesity 
(Sengupta et al. 2012), Anti-Uroliathiatic against 
Calcium Oxalate Crystals (Das et al., 2005; 
Chaitanya et al. 2010; Atodariya et al. 2013; Bijar- 
nia et al. 2009), Anti-Uroliathiatic against Calcium 
Phosphate Crystals (Kieley, Dwivedi, & Monga 
2008), 

Anti-Uroliathiatic against Uric Acid Crystals (Ah- 
mad et al. 1992), Antimicrobial, & Anticancer 
(Chakraborty,    &    Abraham     2016), Hemolytic 
(Kaswar et al. 2009), Hepatoprotective (Parmar 
2012), Larvicidal (Gupta et al. 2011), Proteinase 
Inhibition (Ramasarma, Rao,  & Rao 1995; 
Sreerama et al. 1997), Nephrotoxicity Management 
(Saha, & Verma 2012), Antidiabetic and Antihyper- 
tensive Activity through ACE-1 Inhibition (Wagner 
et al. 1991; Chen et al. 1992). Seeds contains An- 
thocyanins,  Flavonoids, and Phenolic  acids 
(Sreerama, Sashikala, & Pratape 2010; Kawsar et 
al. 2008). The seed also contains α – Amylase 
(Garg, & Dobriyal 2011), β-N-Acetylucosamini- 
dase, α -and β Glucosidase (Meyer, & Bourrillon 
1973), Urease (Natarajan 1995), Haemagglutinins, 
Tannins (Bhartiya, Aditya, & Kant 2015)and 
Phytic acid (Sreerama et al. 2012; Sreerama, 
Sashikala, & Pratape 2010). 

MATERIALS AND METHODS 

Collection and Authentication of the Plant 

The leaves of Clerodendrum viscosum V. & seeds of 
Macrotyloma uniflorum L. were collected from Er- 
attayal, Palakkad dist., Kerala, India. Dr. Harsha 
Hegde, Scientist ‘B’ has authenticated these leaves 
and seeds at Regional Medical Research Centre 
(RMRC), Indian Council of Medical Research 
(ICMR), Belgaum. A voucher specimen of 
Clerodendrum viscosum V. leaves & Macrotyloma 
uniflorum L. seeds have been deposited in the her- 
barium of RMRC with accession number RMRC- 
1123 and RMRC-1167 respectively. 

Preparation of the Extracts 

The collected leaves and seeds were shade dried 

(28±3C) for 7 days and dried in hot air oven 

(50±3C). The dried leaves and seeds were ground 
and sieved to get fine powder and subjected to cold 
maceration with water and hydro alcohol (1:1 Wa- 
ter: Ethanol) separately in a shaker system at room 
temperature to obtain aqueous and Hydro alco- 
holic extracts respectively. Each extracts were fil- 
tered, and the filtrate was subjected to evaporation 
under reduced pressure to obtain dry extract. 

Standard Chemicals 

Quercetin, Rutin and Gallic Acid were obtained 
from Sigma chemicals, USA. 

Preparation of Standard solutions 

Standard solution was prepared by dissolving 1mg 
of standard i.e. Quercetin, Rutin and Gallic Acid was 
separately mixed with 1ml Chloroform and used 
for the analysis. Peak baseline and peak densito- 
gram of Quercetin, Rutin and Gallic Acid were rep- 
resented in Fig. 1., Fig.2. and Fig.3. respectively. 

Preparation of Test solutions 

Each of the plant extracts were centrifuged at 
3000rpm for 5min. The resultant solution was 
used as test solution for HPTLC analysis. 

Sample application 

10 µl of test solution and 5 µl of standard solutions 
were loaded as 6mm band length in the 3 x 10 Silica 

gel 60F254 TLC plate using Hamilton syringe. 

“CAMAG LINOMAT 5” instrument was used for the 
HPTLC analysis. 

Mobile Phase 

Toluene, Ethyl Acetate, Formic Acid and Methanol 
were mixed in the ratio of 3:6:1.6:0.4 and the re- 
sultant solution was used as a mobile phase. 

Spot development 

The sample loaded plate was kept in 10x10cm 
Twin Trough Chamber (after saturated with Sol- 
vent vapor) with the mobile phase up to 80mm. 

Scanning 

The developed plate was dried by oven (at 60°C) to 
evaporate solvents from the plate. The plate was 
fixed in scanner stage (CAMAG TLC SCANNER 3) 
and scanning was done at 254nm using D2 & W 
lamp. The Peak table, Peak Baseline, and Peak dis- 
play were noted. The software used was winCATS 
1.3.4 version. 

 

 

Figure 4: Chromatogram of A: hydro alcoholic 
extract of Macrotyloma uniflorum L. seeds B: 
hydro alcoholic extract of Clerodendrum vis- 
cosum V. leaves C: Quercetin D: Rutin E: Gallic 
Acid at 254 nm 
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Figure 5: 3D Chromatogram of all tracks at 254 
nm A: Test 1 B: Test 2 C: hydro alcoholic ex- 
tract of Macrotyloma uniflorum L. seeds D: hy- 
dro alcoholic extract of Clerodendrum vis- 
cosum V. leaves E: Quercetin standard F: Rutin 
standard G: Gallic Acid standard 

RESULTS AND DISCUSSION 

The hydro alcoholic extract of Macrotyloma uniflo- 
rum L. seed has showed 9 different compounds. 
Out of these 9 compounds, eight compounds were 
unknown; whereas one compound was found to be 
Quercetin with 0.91 Rf value (matched with stand- 
ard quercetin Rf value 0.91), 19.93 % area and 

3655.7 Area. Among eight unknown compounds, 
the constituents representing 2nd and 6th peaks 
were available more than Quercetin in the extract 
which are showing % Area 35.03 and 21.15 respec- 
tively. Chromatogram of both plant extracts and 
three standard compounds were presented in 
Fig.4. 3D Chromatogram of all the tracks (Test 1, 
Test 2, hydro alcoholic extract of Macrotyloma uni- 
florum L. seeds, hydro alcoholic extract of 
Clerodendrum viscosum V. leaves, Quercetin stand- 
ard, Rutin standard and Gallic Acid standard) has 
been depicted as Fig.5. The peak table, peak base- 
line and peak densitogram of Macrotyloma uniflo- 
rum L. seed extract was presented as Table.1. and 
Fig.6. respectively. 

A total of 18 compounds were identified in the 
HPTLC analysis of hydro alcoholic extract of 
Clerodendrum viscosum V. leaves. Among these 18 
compounds, one compound was found to be Quer- 
cetin with 0.90 Rf value (near to standard querce- 
tin Rf value 0.91), 19.17 % area and 1685.9 area. 
The compound representing the 9th peak is highest 
ratio of availability in the extract which is showing 
0.36 Rf value, 32.23 % area and 2834.2 area. The 
peak table, peak baseline and peak densitogram of 
Clerodendrum viscosum V. leaves extract was pre- 
sented as Table.2. and Fig.7. respectively. 

 

 

Figure 6: A: Peak Baseline of hydro alcoholic extract of Macrotyloma uniflorum L. seeds (B: 
Peak Densitogram of hydro alcoholic extract of Macrotyloma uniflorum L. seeds at 254 nm) 

 

Figure 7: A: Peak Baseline of hydro alcoholic extract of Clerodendrum viscosum V. leaves B: 

Peak Densitogram of hydro alcoholic extract of Clerodendrum viscosum V. leaves at 254 nm 
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Table 1: Peak table with Rf values, height and area of Quercetin and unknown compounds in 
hydro alcoholic extract of Macrotyloma uniflorum L. seeds 

Peak 
Start Start 

Max Rf 
Max 

Max % 
End End 

Area Area % 
Assigned 

Table 2: Peak table with Rf values, height and area of Quercetin and unknown compounds in 
hydro alcoholic extract of Clerodendrum viscosum V. leaves 

Peak 
Start Start Max Max 

Max % 
End End 

Area Area % 
Assigned 

 
 
 

 
 Rf Height Height  Rf Height  Substance 

1 0.05 6.5 0.08 29.1 4.13 0.09 0.9 516.6 2.82 Unknown * 
2 0.14 0.1 0.22 204 28.98 0.25 1.5 6424.8 35.03 Unknown * 
3 0.25 2.9 0.27 54.5 7.74 0.27 27.7 428.2 2.33 Unknown * 
4 0.28 29.3 0.28 29.8 4.23 0.32 0.4 561.7 3.06 Unknown * 
5 0.33 0.0 0.36 47.8 6.79 0.41 0.1 1127.0 6.14 Unknown * 
6 0.44 5.6 0.49 114.9 16.32 0.54 13.4 3879.5 21.15 Unknown * 
7 0.74 11.5 0.77 35 4.97 0.79 29.5 746.0 4.07 Unknown * 

8 0.80 26.4 0.81 54.5 7.74 0.83 41.7 1002.9 5.47 Unknown * 
9 0.83 41.6 0.88 134.4 19.09 0.91 0.2 3655.7 19.93 Quercetin 

 
 
 
 

 Rf Height Rf Height Rf Height  Substance 

1 0.04 0.5 0.07 28.1 4.78 0.07 24.6 384.0 4.37 Unknown * 
2 0.07 25.3 0.08 28.3 4.82 0.09 0.0 273.9 3.11 Unknown * 
3 0.10 0.0 0.11 29.8 5.07 0.13 3.6 235.8 2.68 Unknown * 
4 0.15 3.5 0.16 43.2 7.35 0.18 2.5 377.5 4.29 Unknown * 
5 0.18 3.2 0.20 29.3 4.98 0.21 5.8 264.9 3.01 Unknown * 
6 0.22 6.3 0.23 40.1 6.83 0.24 14.1 346.1 3.94 Unknown * 
7 0.24 14.9 0.25 53.9 9.17 0.26 11.9 497.5 5.66 Unknown * 
8 0.26 12.1 0.27 27.9 4.74 0.28 16.5 246.3 2.8 Unknown * 
9 0.28 18.1 0.33 87.2 14.84 0.36 21.0 2834.2 32.23 Unknown * 

10 0.38 4.4 0.39 25.8 4.38 0.40 14.3 236.4 2.69 Unknown * 
11 0.40 14.4 0.41 18.8 3.19 0.43 0.0 212.3 2.41 Unknown * 
12 0.46 3.5 0.47 15.0 2.56 0.48 4.5 148.2 1.69 Unknown * 
13 0.48 4.8 0.49 25.2 4.29 0.52 3.7 301.9 3.43 Unknown * 
14 0.64 0.9 0.66 17.4 2.97 0.67 4.1 146.8 1.67 Unknown * 
15 0.67 4.1 0.68 15.9 2.70 0.70 5.4 267.1 3.04 Unknown * 
16 0.77 3.2 0.79 12.3 2.09 0.80 1.6 152.2 1.73 Unknown * 
17 0.80 1.9 0.83 14.1 2.40 0.84 5.0 181.9 2.07 Unknown * 
18 0.84 5.4 0.88 75.5 12.84 0.90 0.7 1685.9 19.17 Quercetin 

CONCLUSION 

Hydro alcoholic extracts of Clerodendrum viscosum 

V. leaves & Macrotyloma uniflorum L. seeds were 
shown the presence of Quercetin as one of the ma- 
jor constituent. Quercetin is having numerous 
proven therapeutic properties; which may be at- 
tributed to the therapeutic activities of both the 
plant extracts. Since, there are high numbers of un- 
known compounds are present in the extract; fur- 
ther research work needs to be carried out to iden- 
tify these unknown compounds. 

ACKNOWLEDGEMENT 

The authors are grateful to teaching and non- 
teaching faculty of Prist University, Thanjavur, 
Tamil Nadu, India for supporting the research ac- 
tivities. 

REFERENCES 

Abbaszadeh, G., Srivastava, C. and Walia, S., 2014. 
Insecticidal and antifeedant activities of cler- 
odane diterpenoids isolated from the Indian 

bhant tree, Clerodendron infortunatum, against 
the cotton bollworm, Helicoverpa armigera. Jour- 
nal of insect science, 14(1),pp.1-13. 

Ahmed, J., Khalid, N. and Jabeen, E., 1987. Inhibi- 
tory effects of aqueous extracts of natural prod- 
ucts on crystallization of urinary lithiasis in 
vitro. Pak J Scient Indust Res, 30, pp.205-207. 

Atodariya, U., Barad, R., Upadhyay, S. and Upadh- 
yay, U., 2013. Anti-urolithiatic activity of Doli- 
chos biflorus seeds. Journal of Pharmacognosy 
and Phytochemistry, 2(2), pp.209-13. 

Attimarad, M., Ahmed, K.M., Aldhubaib, B.E. and 
Harsha, S., 2011. High-performance thin layer 
chromatography: A powerful analytical tech- 
nique in pharmaceutical drug discovery. Phar- 
maceutical methods, 2(2), pp.71-75. 

Baid, S.S., 2013. Evaluation of antihyperglycemic 
and hypolipidemic activities of Clerodendrumn 
infortunatum Linn. leaf extracts. Asian J Comple- 
ment Altern Med, 1(1), pp.1-8. 



Jagadeesh Reddy Eluru and Kailasam Koumaravelou Int. J. Res. Pharm. Sci., 9(1), 194-200 

199 © International Journal of Research in Pharmaceutical Sciences 

 

 

 

Bhartiya, A., Aditya, J.P. and Kant, L., 2015. Nutri- 
tional and remedial potential of an underutilized 
food legume horsegram (Macrotyloma uniflo- 
rum): a review. JAPS, 25(4), pp.908-920. 

Bigoniya, P., Bais, S. and Sirohi, B., 2014. The effect 
of Macrotyloma uniflorum seed on bile litho- 
genicity against diet induced cholelithiasis on 
mice. Ancient science of life, 33(4), pp.242-251. 

Bijarnia, R.K., Kaur, T., Singla, S.K. and Tandon, C., 
2009. A novel calcium oxalate crystal growth in- 
hibitory protein from the seeds of Dolichos biflo- 
rus (L.). The protein journal, 28(3-4), pp.161-168. 

Blumenthal, M.J. and Staples, L.B., 1993. Origin, 
evaluation and  use  of  Macrotyloma  as  for- 
age. Tropical Grasslands, 27, pp.16-29. 

Chaitanya, D.A.K., Kumar, M.S., Reddy, A.M., Muk 
herjee, N.S.V., Sumanth, M.H. and Ramesh, A., 
2010. Anti urolithiatic activity of Macrotyloma 
uniflorum seed extract on ethylene glycol in- 
duced urolithiasis in albino rats. J Innov Trends 
Pharm Sci, 1, pp.216-26. 

Chakraborty, P. and Abraham, J., 2016. Antimicro- 
bial and Cytotoxic Effects of Macrotyloma uniflo- 
rum Extract. IJPPR, 8(8), pp.1334-1340. 

Chen, C.H., Lin, J.Y., Lin, C.N. and Hsu, S.Y., 1992. In- 
hibition of angiotensin-I-converting enzyme by 
tetrahydroxyxanthones isolated from Tripter- 
ospermum lanceolatum. Journal of Natural Prod- 
ucts, 55(5), pp.691-695. 

Das, I., Gupta, S.K., Ansari, S.A., Pandey, V.N. and 
Rastogi, R.P., 2005. In vitro inhibition and disso- 
lution of calcium oxalate by edible plant Trian- 
thema monogyna and pulse Macrotyloma uniflo- 
rum extracts. Journal of crystal growth, 273(3-4), 
pp.546-554. 

Das, S., Bhattacharya, S., Prasanna, A., Kumar, R.S., 
Pramanik, G. and Haldar, P.K., 2011. Preclinical 
evaluation of antihyperglycemic activity of 
Clerodendron infortunatum leaf against strepto- 
zotocin-induced diabetic rats. Diabetes Ther- 
apy, 2(2), pp.92-100. 

Das, S., Haldar, P.K., Pramanik, G. and Suresh, R.B., 
2010. Evaluation of anti-inflammatory activity of 
Clerodendron infortunatum Linn.  extract  in 
rats. Global J Pharmacol, 4(1), pp.48-50. 

Garg, M. and Dobriyal, A.K., 2011. Partial purifica- 
tion and characterisation of some low molecular 
weight α–amylases from Dolichos biflorus. J. Ap- 
plied and Natural Sci, 3(1), pp.75-77. 

Gupta AK, Sharma M. Reviews on Indian Medicinal 
Plants; 2008. Vol. 7. New Delhi: ICMR; p. 104-11. 

Gupta, L., Deshpande, S., Tare, V. and Sabharwal, S., 
2011. Larvicidal activity of the α-amylase inhibi- 
tor from the seeds of Macrotyloma uniflorum 
(Leguminosae) against Aedes aegypti (Diptera: 
Culicidae). International Journal of Tropical In- 
sect Science, 31(1-2), pp.69-74. 

Kapoor LD; 2001. Handbook of Ayurvedic Medici- 
nal Plants.1st ed. New Delhi: CRC Press; p. 124-5. 

Kawsar, S.M., Mostafa, G., Huq, E., Nahar, N. and 
Ozeki, Y., 2009. Chemical constituents and hemo- 
lytic activity of Macrotyloma uniflorum L. Inter- 
national Journal of Biological Chemistry, 3(1), 
pp.42-48. 

Kawsar, S.M.A., Huq, E., Nahar, N. and Ozeki, Y., 
2008. Identification and quantification of phe- 
nolic acids in Macrotyloma uniflorum by re- 
versed phase HPLC. Am J Plant Physiol, 3(4), 
pp.165-172. 

Khatry, N., Kundu, J., Bachar, S.C., Uddin, M.N. and 
Kundu, J.K., 2006. Studies on Antinociceptive, 
Antiinflammatory and Diuretic Activities of 
Methanol Extract of the Aerial Parts of 
Clerodendron viscosum Vent. Dhaka University 
Journal of Pharmaceutical Sciences, 5(1), pp.63- 
66. 

Kieley, S., Dwivedi, R. and Monga, M., 2008. Ayur- 
vedic medicine and renal calculi. Journal of en- 
dourology, 22(8), pp.1613-1616. 

Kirtikar KR, Basu BD. Indian Medicinal Plants, 
2001. Vol. 8, Mhaskar KS, Blatter E and Caius J F, 
editors. Delhi: Sri Satguru Publications; p. 2674. 

Kuluvar, G., Mahmood, R., Mohamed, R., Ahamed, 
K., Babu, P. and Venkatarangaiah, K., 2009. 
Wound healing activity of Clerodendrum infortu- 
natum Linn. Root extracts. International Journal 
of Biomedical and Pharmaceutical Sciences, 3(1), 
pp.21-25. 

Marimuthu, M. and Krisnamoorthi, K., 2013. In 
Vitro Antioxidant Potential of Chlorofrom Seed 
Extract of Underutilized/Less Edible South In- 
dian Legumes. An International Journal of Ad- 
vances in Pharmaceutical Sciences. PHARMAN- 
EST, 4, pp.647-658. 

Meyer, D. and Bourrillon, R., 1973. Glycosidases of 
Dolichos biflorus. Isolation and general proper- 
ties. Biochimie, 55(1), pp.5-10. 

Modi, A.J., Khadabadi, S.S. and Deore, S.L., 2010. In 
vitro anthelmintic activity of Clerodendrum in- 
fortunatum. International Journal of PharmTech 
Research, 2(1), pp.375-377. 

Muthu, A.K., Sethupathy, S., Manavalan, R. and 
Karar, P.K., 2006. Antioxidant potential of meth- 
anolic extract of Dolichos biflorus Linn in high fat 



Jagadeesh Reddy Eluru and Kailasam Koumaravelou Int. J. Res. Pharm. Sci., 9(1), 194-200 

200                                                        © International Journal of Research in Pharmaceutical Sciences 

 

 

 

diet fed rabbits. Indian journal of pharmacol- 
ogy, 38(2), pp.131-132. 

Nasir E; 1981. Flora of Pakistan. InAgriculture Re- 
search Conference, Islamabad (Pakistan), 24-27 
Oct 1981. 

Natarajan, K.R., 1995. Kinetic study of the enzyme 
urease from Dolichos biflorus. Journal of chemi- 
cal education, 72(6), pp.556-557. 

Pal, D., Sannigrahi, S. and Mazumder, U.K., 2009. 
Analgesic and anticonvulsant effects of saponin 
isolated from the leaves of Clerodendrum infor- 
tunatum Linn. in mice. Indian J Exp Biol, 47, 
pp.743-747. 

Panda, V. and Suresh, S., 2015. Gastro-protective 
effects of the phenolic acids of Macrotyloma uni- 
florum (horse gram) on experimental gastric ul- 
cer models in rats. Food Bioscience, 12, pp.34-46. 

PARMAR, H.B., 2012. To investigate hepatoprotec- 
tive activity of Macrotyloma uniflorum. seed ex- 
tract on paracetamol and d-galactosamine in- 
duced liver toxicity in albino rats. International 
Journal of Pharmacological Research, 2(2), pp.86- 
91. 

Prajapati ND, Purohit SS, Sharma AK, Kumar TA; 
2001. A Handbook of Medicinal Plants. 1st ed. 
New Delhi: CRC Press; p. 154. 

Ramasarma, P.R., Rao, A.A. and Rao, D.R., 1995. 
Role of disulfide linkages in structure and activ- 
ity of proteinase inhibitor from horsegram (Dol- 
ichos biflorus). Biochimica et Biophysica Acta 
(BBA)-Protein Structure and Molecular Enzymol- 
ogy, 1248(1), pp.35-42. 

Ravishankar, K. and Priya, P.S.V.V., 2012. In vitro 
antioxidant activity of ethanolic seed extracts of 
Macrotyloma uniflorum and Cucumis melo for 
therapeutic potential. IJRPC, 2(2), pp.442-445. 

Saha S, Verma RJ. Efficacy Study of Dolichos biflo- 
rus in the Management of Nephrotoxicity. Asian 
Pacific Journal of Tropical Biomedicine. 2012 Jan 
1;2(3):pp.S1471-6. 

Sannigrahi, S., Mazumder, U.K., Pal, D. and Mishra, 
S.L., 2009. Hepatoprotective potential of metha- 
nol extract of Clerodendrum infortunatum Linn. 
against    CCl4    induced    hepatotoxicity    in 
rats. Pharmacognosy magazine, 5(20), p.394- 
399. 

Sannigrahi, S., Mazumder, U.K., Pal, D. and Mishra, 
S.L., 2012. Terpenoids of methanol extract of 
Clerodendrum infortunatum exhibit anticancer 
activity against Ehrlich’s ascites carcinoma 
(EAC) in mice. Pharmaceutical biology, 50(3), 
pp.304-309. 

Sengupta, K., Mishra, A.T., Rao, M.K., Sarma, K.V., 
Krishnaraju, A.V. and Trimurtulu, G., 2012. Effi- 
cacy of an herbal formulation LI10903F contain- 
ing Dolichos biflorus and Piper betle extracts on 
weight management. Lipids in health and dis- 
ease, 11(1), pp.176. 

Singh, R., Singh, M.K., Chandra, L.R., Bhat, D., Arora, 
M.S., Nailwal, T. and Pande, V., 2012. In vitro An- 
tioxidant and free radical scavenging activity of 
Macrotyloma uniflorum (Gahat dal) from 
Kumauni region. International Journal of Funda- 
mental and Applied Science, 1(1), pp.7-10. 

Sreerama, Y.N., Das, J.R., Rao, D.R. and Gowda, L.R., 
1997. Double-headed trypsin/chymotrypsin in- 
hibitors from horse gram (dolichos biflorus): pu- 
rification, molecular and kinetic properties. Jour- 
nal of food biochemistry, 21(1), pp.461-477. 

Sreerama, Y.N., Sashikala, V.B. and Pratape, V.M., 
2010. Variability in the distribution of phenolic 
compounds in milled fractions of chickpea and 
horse gram: evaluation of their antioxidant prop- 
erties. Journal of agricultural and food chemis- 
try, 58(14), pp.8322-8330. 

Sreerama, Y.N., Sashikala, V.B., Pratape, V.M. and 
Singh, V., 2012. Nutrients and antinutrients in 
cowpea and horse gram flours in comparison to 
chickpea flour: Evaluation of their flour function- 
ality. Food Chemistry, 131(2), pp.462-468. 

Suralkar, A.A. and Kasture, S.B., 2013. Evaluation of 
antihistaminic activity of Dolichos biflorus. Inter- 
national Journal  of  Pharma  and  Bio  Science 
s, 4(4), pp.346-352. 

Wagner, H., Elbl, G., Lotter, H. and Guinea, M., 1991. 
Evaluation of natural products as inhibitors of 
angiotensin I-converting enzyme (ACE). Pharm 
Pharmacol Lett, 1, pp.15-18. 

Waliullah, T.M., Yeasmin, A.M., Wahedul, I.M. and 
Parvez, H., 2014. Evaluation of antimicrobial 
study in in vitro application of Clerodendrum 
infortunatum Linn. Asian Pacific Journal of 
Tropical Disease, 4(6), pp.484-488. 


