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ABSTRACT The present study was aimed to compare chemical constituents and antioxidant activity in shade dried and 
sun dried methanolic fruit peel extract of Punica granatum. The chemical constituents and % scavenging activ-

ity of shade dried and sun dried extracts was determined by standard qualitative tests and DPPH method, respectively. Shade dried 
and sun dried extract of P. granatum, standard exhibited highest free radical scavenging activity, i.e., 99.26%, 97.85 %, and 93.65% 
respectively at a concentration of 1000µg/ml. The findings showed that saponin was present only in shade dried peel extract of P. 
granatum. Rest of the chemical constituents was found to be present in both the extracts of P. granatum. However, determination 
of antioxidant activity of peel as well as other parts of P. granatum by other sensitive methods is warranted in order to explore full 
therapeutic potential of P. granatum peel.

Introduction
The consumption of antioxidants plays an important role in pro-
tecting against free radicals, especially reactive oxygen species 
(ROS). The generation of free radicals is associated with envi-
ronmental pollution, u. v. radiation and several normal meta-
bolic processes (Adegoke et al., 1998, Mocord, 1994). Free radi-
cals attack the unsaturated fatty acids of biomembranes which 
results in lipid peroxidation, destruction of proteins and DNA 
that may be related to cancer, heart disease and ageing (Ames, 
1983). An antioxidant is a substance that when present at low 
concentration compared to that of oxidisable substrate, signifi-
cantly delays or prevents oxidation of that substrate (Halliwell, 
1990). 

The possible toxicity as well as general consumer rejection, has 
led to decrease in the use of synthetic antioxidants (Namiki, 
1990). Therefore, research in this area has focused on the detec-
tion of antioxidants in food. Fruits and vegetables have received 
particular attention because they contain high amounts of 
known antioxidants such as polyphenols, vitamin C, vitamin E, 
β-carotene and lycopene (Harman et al. 2001, Ames et al. 1993). 
The Pomegranate peel owes its antioxidant activity due to the 
presence of certain compounds like ellagic acid, ellagitannins, 
gallic acids (Ben et al., 1996), phenolics and flavonoids (Ahmed, 
2012) in it.  

In the Ayurveda system of medicine, the pomegranate has ex-
tensively been used as a source of traditional remedies for thou-
sands of years (Sumathy et al. 2013). Many reports are available 
on potent antioxidant property of Punica granatum peel (Singh 
et al., 2001; Jaspreet, 2012; Ahmed, 2012) and this plant has been 
used in the markets in the preparation of tinctures, juice, cos-
metics and therapeutic formulae (Kim et al., 2002) but no in-
formation is published on change in chemical constituents and 
antioxidant potential of P. granatum peel by drying method i.e., 
shade-drying and sun-drying. Therefore, the present study was 
conducted with the objective of comparing chemical constitu-
ents and antioxidant potential in shade-dried and sun-dried 
methanolic extract of P. granatum fruit peel employing DPPH 
method. 

Materials and Methods
Collection of plant material- The peel of Punica granatum was 
collected from the local market of Gonda, Aligarh in the month 
of February.  The Pomegranate peel was washed with tap wa-
ter followed by distilled water. The first group was dried away 
from direct sunlight (shade-drying) and the second group was 
sun-dried for 15 days each and then stored in airtight glass jars 
until extraction. The crude drug was authenticated by Dr. R. K. 
Jain, Head of the department, Botany, B.S.A., Degree College, Ma-
thura, India.
 
Materials- 1, 1-diphenyl-2-picrylhydrazyl (DPPH) and ascorbic 
acid were purchased from Hi Media laboratories, Mumbai for 

the present study. Other chemicals and reagents used were of 
analytical grade. UV-visible spectrophotometer, Labonics was 
used for recording the absorbance.

Preparation of Extracts- The dried material was ground in to 
moderately coarse powder (“22“) in a mixy grinder. About 50 
gm. drug powder was uniformly packed into a thimble and run 
in soxhlet extractor using methanol as solvent at 25-30 0C tem-
perature for 24 hrs. The extracts were filtered and left at room 
temperature for drying. The extracts were further dried under 
vacuum.

Phytochemical Analysis- The prepared extracts of Punica gra-
natum peel were tested for the presence of secondary metabo-
lites using standard qualitative tests (Ahirrao & Surywanshi et 
al. 2013).

In-vitro antioxidant studies- The methanolic extracts of Puni-
ca granatum fruit peel were tested for their free radical scaveng-
ing property using DPPH method. In-vitro DPPH (1, 1-diphenyl-
2-picryl hydrazyl) radical scavenging activity was determined 
as per the method described by Bors et al. (1990), with minor 
modifications. Equal volume of test extracts dissolved in metha-
nol was added to a methanolic extract of DPPH (100μM). For 
control, the mixture of methanol and DPPH (1:1) was used. 
Ascorbic acid dissolved in methanol was taken as standard. Test, 
standard and blank were checked for antioxidant activity in 
concentrations ranging from 1-1,000 µg/ml. After keeping the 
Test-tubes in dark for 30 minutes at room temperature, the de-
crease in absorbance of test mixture (due to quenching of DPPH 
free radicals) was read at 517 nm and the percentage inhibition 
calculated by using the formula.

Inhibition (%) = Control-Test ×100
			   Control 

Results and Discussion: Comparative analysis of active prin-
ciples in shade dried and sun dried methanolic extract of P. 
granatum peel in this study showed that constituents like alka-
loids, glycosides, ellagatanins etc. were present in both types of 
extracts while saponin was found to be present in shade-dried 
extract but absent in sun -dried extract. Previous published re-
ports (Satheesh et al. 2012; Amina & Fouzia, 2013) also reveal 
the presence of various secondary metabolites such as triter-
penoids, steroids, glycosides, flavonoids, tannins, carbohydrate 
in the peel extract of P. granatum. In the present investigation, 
the scavenging activity of shade dried and sun dried peel ex-
tract of P. granatum and standard was recorded to be 9. 50 %, 
8.64 % & 1.92 % respectively at a concentration of 1μg/ml . 
(table-1) . The table also shows increse in % scavenging activ-
ity with the increase in concentration. Temperature sensitive 
active principles like tannins were probably decreased in sun 
dried peel extract of Punica granatum due to ultra violet light 
which in turn decreased its % scavenging activity. No reports 
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were available to compare the antioxidant activity in shade-
dried and sun- dried peel of Punica granatum. However, the 
scavenging activity of shade-dried peel extract of  P. granatum in 
the present study are in consensus with the findings of De Silva 
et al.(2014) who reported increase in free radical scavenging by 
P. granatum peel with the increase in concentration. Similarly, 
Ashoush et al.(2013) also recorded high radical scavenging ac-
tivity (96.24% ) of peel powder of P. granatum. Chemical con-
stituents of shade dried & sun dried extract of Punica granatum 
peels have been presented in table-2. 
 
Table-1: % radical scavenging activity of methanolic extract 
of P. granatum

Sample
% Free radical Scavenging

1 μg/ml 10 μg/ml 100 μg/
ml

1000 μg/
ml

Shade-dried P. 
granatum 9.50 56.86 97.83 99.26

Sun-dried  P. 
granatum 8.64 54.9 95.74 97.85

Ascorbic acid 1.92 59.47 91.79 93.65
Table-2: Chemical constituents of shade dried & sun dried 
extract of Punica granatum peel

S. No. Chemical constituent Shade-dried 
extract

Sun-dried 
extract

1. Alkaloids - -
2. Flavonoidss + +
3. Tanins + +
4. Proteins + +
5. Carbohydrates + +
6. Saponin + _
7. Glycosides + +
Conclusion: The shade-dried fruit peel extract of P. granatum 
has more free radical scavenging activity than sun dried extract 
of the same plant. This could be probably due to decrease or loss 
of some temperature sensitive constituents in the P. granatum 
extract. Furthermore, % radical scavenging activity increased in 
a concentration dependent manner.

Thus, the findings of the present investigation justify its exten-
sive therapeutic use in traditional system of medicine.

REFERENCE
Adegoke, G. O., M. N. Kumar, A. G. Gopalakrishna, M. C. Vardaraj, K. Sambaia and B. R. Lokesh(1998), “Antioxidants and lipid oxidation in foods- a 
critical appraisal.” J. Food Sci. Technol., 35: 283-298. | Ahirrao S.D. and Surywanshi S.P (2013), “Phytochemical Screening And Antimicrobial 

Activities Of Medically Important Plant Punica granatum L. | Rind Against Various Microorganisms.” | International Journal of Science Innovations and Discoveries, 3 (3), 330-335. 
| Ames, B.N. (1983), “Dietary carcinogens and anticarcinogens: Oxygen radicals and degenerative diseases.” Science, 221: 1256-1263. | Ames, B. N., Shigenaga, M. K., Hagen, T. M. 
(1993), “Oxidants, antioxidants, and the degenerative diseases of aging.” Proc. Natl. Acad. Sci. U.S.A., 90 (17), 7915-7922. | Amina, C. & Fouzia, R. F. (2013), “ | Bactericidal activity 
and phytochemical screening of Moroccan pomegranate (Punica granatum Linn.) peel aqueous | extracts.” Journal of Medicinal Plants Research, Vol. 7(14), pp. 887-891. | Ahmed, 
E. A.M. (2012), “Antioxidant activities of Punica granatum (pomegranate) peel extract on brain of rats.” Journal of Medicinal Plants Research, Vol. 6(2), pp. 195-199. | Ashoush, I.S., 
Batawy, O.I. El, Gehan A. El-Shourbagy (2013),” Antioxidant activity and hepatoprotective effect | of pomegranate peel and whey powders in rats.” Annals of Agricultural Science 
(2013) 58(1), 27–32. | Ben, N. C., Ayed, N., Metche, M. (1996),”Quantitative determination of the polyphenolic content of pomegranate peel.” Z Lebensm Unters Forsch. 1996 Oct; 
203(4):374-8. | Bors, W., Heller, W., Michel, C., Saran, M. (1990), “Flavonoids as antioxidants: determination of radical-scavenging efficiencies.” Methods Enzymol 186 343-355Z. 
Lebensm. Unters. Forsch, 203: 374-378. | De Silva, K. L. S. R., Jadhav, D. Y., Rathnayaka, R. M. U. S. K. | and Sahoo, A. K. (2014) ,” Investigation of Nutrient Content, Phytochemical 
Content, Antioxidant Activity and Antibacterial Activity of Inedible Portion of Pomegranate (Punica granatum L.).“European Journal of Medicinal Plants. 4(5): 610-622. | Halliwell, 
B., (1990), “How to characterize a biological antioxidant. “Free Radicals Res. Comm., 9: 1-32. | Harman, D. (2001), “Free radicals, aging, and disease.” Antioxidants and Life Style (On 
line Journal), http://www.antioxidants.com.ar/12/Art147.htm. | Jaspreet, S. (2012), “In Vitro Antioxidant Activity Of Hydro alcoholic Extract Of Punica granatum Peels.” Interna-
tional Journal of Natural Product Science, Spl Issue, 1:189. | Kim, N.D., R. Mehta, W. Yu and E. Lansky (2002),” Chemo preventive and adjuvant therapeutic potential of pomegranate 
(Punica granatum) for human breast cancer.” Breast Cancer Res. Treatment. 71: 203-217. | Moccord, J.M. (1994), “Free radicals and pro-oxidants in health and nutrition.” Food 
Technol., 48: 106-110. | Namiki, M. (1990), “Antioxidants/ | Antimutagens in foods.” Critical Rev. Food Sci. Nutr., 29: 273-300. | Satheesh, K. B. , Suchetha, K. N. , Vadisha, S. B. (2012),” 
Preliminary Phytochemical Screening Of Various | Extracts Of Punica granatum Peel, | Whole Fruit And Seeds.” | NUJHS Vol. 2, No.4, December 2012, ISSN 2249-711 | Sharmila K.P. 
, Mahesh Prasad Bekal | Singh, R. P., K. N. Chidambara Murthy, and G. K. Jayaprakasha (2001), “Studies on the antioxidant activity of pomegranate (Punica granatum) peel and seed 
extracts using in vitro models.”J. Agric. Fd. Chem., 50: 81-86. | Sumathi, S., Iswariya, G. T., Sivaprabha, B., Dharani, B., Radha, P., & Padma, P. R. (2013), “Comparative study of radical 
scavenging vegetables and grain products.” Journal of Agriculture and Food Chemistry, 46, 4113–4117. | 


