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Abstract: Antioxidant properties of methanolic extracts from sunflower seed shells of two varieties (Sakha 53 and Giza
102, oilseed type with black shells) were investigated. Various established in vitro systems including 2,2-diphenyl-l­
picrylhydrazyl (DPPH) radical scavenging assay, reducing power (RP), total antioxidant capacity (TAC), and inhibition
of a linoleic acid peroxidation assay using ferric thiocyanat (FTC) and thiobarbituric acid (TBA) tests were employed.
The extracts of Ibe two varieties exhibited high antioxidant activities and that of Sakha 53 was higher than Ibat of Giza
102 being 63.07% and 52.5% (DPPH, at 0.5 mg/assay),. 0.861 and 0.493 (RP, at 1.0 mg/assay, expressed as Ibe
absorbance at 700 nm), 0.753 and 0.387 (TAC, at 90 min, expressed as the absorbance at 695 om), 48.13% and 37.5%
(FTC) and 0.616 and 0.686 (TBA, expressed as the absorbance at 532 om), respectively. The results obtained
demonstrated considerable antioxidant activity of extracts from sunflower seed shells with the variety having significant
influences on the antioxidant activity.
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INTRODUCTION

Antioxidants refer to a group of compounds that are
able to delay or inhibit the oxidation of lipids or other
biomolecules and thus, prevent or repair the damage of
the body cells that is caused by oxygen
(Tachakittirungrod et aI., 2007). The addition of
antioxidants to foods is essential to increase the shelf
life and improve the stability of lipids and Iipid­
containing foods by retarding rancidity. discoloration, or
deterioration due to autoxidation. Synthetic antioxidants
such as butylated hydroxytoluene (BHT) and butylated
hydroxyanisole (BHA) are commonly used in processed
foods. However, the use of these synthetic antioxidants
in food has been restricted because of their
carcinogenecity and other toxic properties (Namiki,
1990). Therefore, Ibere is a strong need for effective
antioxidants from natural sources as alternatives to
prevent deterioration, of foods. Recently, growing
interest in the substitution of synthetic antioxidants by
natural one has led to tremendous development in the
research on the screening of natural antioxidants from
inexpensive and residual sources from agricultural
industries. It has been reported that fruit and seed
processing by-products such as peel and husks are found
to be a rich source of bioactive compounds that can be
used as antioxidant agents and nutraceuticals (Moure et
ai, 200 I). Investigations of plant hulls that possess
antioxidant activity have been reported, including those
from mung bean (Duh et aI., 1997), canola (Amarowicz
et aI., 2000), sesame (Shahidi et aI., 2006) and lentil and
pea (Oomah et aI., 20 II).

Sunflower (Helianthus annuus L.) is one of the most
important oilseed crops. Besides palm, soy and rapeseed
oil, sunflower oil is ranking fourth with a worldwide
production of about 10.6 million metric tons (mt) in
2006 (FAO-STAT, 2008). Sunflowers have been known
since the 26th century B.C. and have their origin in the
lowlands of Mesoamerica (Pope et aI., 200 I).
Nowadays, two main types of sunflowers are grown, the
oilseed and non-oilseed or confectionary types.
Sunflower seeds are composed of oil (40%), shell (30%)
and meal (30%) (Demir et aI., 2005). During the

production of sunflower oil, meal and shell are obtained
as main by-products. The meal is used primarily in
preparing fodders for farm animals; however its
nutritional, sensory and functional properties also make
it a protein and antioxidant compounds source of
interest for human food (Weisz et aI., 2009). The major
chemical components of sunflower seed shells such as:
lipids, proteins, carbohydrates along with oil, moisture
content and even the average length, width, and
thickness of the seeds were studied (Cancalon, 1971;
Perez et aI., 2007). Moreover, quantitative analyses of
total phenolic compounds and individual phenolic acids
in sunflower shell extracts were described (De
Leonardis et aI., 2005; Weisz et aI., 200'.1). Known that
sunflower kernel extracts possess a high antioxidant
activity (Nadeem et aI., 2010; Zilic et aI., 2010), but
studies on antioxidant assessment of sunflower seed
shells is scanty. Thus, the objective of the present paper
was to evaluate the antioxidant activity of methanolic
extracts from sunflower seed shells and to compare
them with the synthetic commercial antioxidant, namely
butylated hydroxytoluene (BHT).

MATERIALS AND METHODS

Materials
Seeds of two available· varieties of sunflower

(Heiianthus annuus), Sakha 53 and Giza 102 (oilseed
type wilb black shells) were obtained from the
agronomy department, Faculty of Agriculture, Suez
Canal University, Ismailia, Egypt. 1,I-diphenyl-2­
picrylhydrazyl (DPPH), potassium ferricyanide, linoleic
acid, butylated hydroxytoluene (BHT), thiobarbiturlc
acid (TBA) and trichloroacetic acid (TCA) were
purchased from Sigma Chemical Co. (St. Louis, MO,
USA). Solvents and all other chemicals used were of
analytical grade.

Preparation of Extracts
Whole sunflower seeds were shelled and the

separated shells were ground into a fine powder using a
household flour-mill (Braun, Germany). Fifteen grams
of the ground shells were extracted with 100 ml of
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