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ABSTRACT

Growing interest in the replacement of synthetic

on vegetable sources and screening of raw mat i i0Xi . The food-processing

industry generates substantial quantities of phe t could be valuable natural
two commonly used solvents
s of extract from eggplant,

activities were tested using 2,2-diphenyl-1-
ag. The result showed that ethanol as a solvent exhibhit the
gfce different antioxidant compounds have different

gnificant antioxidant activity. Therefore they could be used
nd/or pharmaceutical industries

Antioxidants occur naturally in many foods and are essential for our health. They include
Vitamin C found in fruit and vegetables and vitamin E found in seeds and nuts. Antioxidants,
both natural and synthetic, are used by the food industry as food additives to help prolong the
shelf life and appearance of many foodstuffs. Foods that contain vegetable or animal fat go
rancid when exposed to oxygen, heat, moisture or the action of enzymes. The speed at which this
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takes place depends on a number of factors including the source of the oil or fat and how it is
stored. Most vegetable oils contain naturally occurring antioxidants such as vitamin E.

The majority of antioxidants used in this way are synthetically manufactured.

Vegetable and fruits processing in India generates substantial quantities of waste. It had been
previously reported that these wastes and by-products of fruits are an abundant source of
antioxidant polyphenols (Balasundaram et al., 2006). These peels and pomace are a source of
sugars, minerals and organic acids, dietary fibers and phenolics whigh have a wide range of
actions which includes antioxidants, antimutagenic, cardio preventi acterial and antiviral
activities..

(Shi and Maguer 2001). It may be defined as any
concentrations compared with those of an oxidizable su
oxidation of that substrate. Antioxidants present in fauli
carotenoids, flavonoids, hydrolysable tannins,
prevention of disease.

Eggplant is ranked as one of the top ten
capacity due to the fruit’s phenolic constitu vegetable typical of the
Mediterranean diet is not only a go@eeand Vversatile vegetable in the itchen, but also a wealth of

orogenic acid and Nasunin, two
ninst free radicals, that, as now widely confirmed, play
PN, cardiovascular disease, cancer. The

eet, or golden beet. It is one of several of the cultivated

r their edible taproots and their leaves (called beet greens).

ed as B. vulgaris subsp. Vulgaris, Other than as a food, beets
nd as a medicinal plant. Many beet products are made from other

The potato is a starchy, tuberous crop from the perennial nightshade Solanum tuberosum L. Most
of the wastes from potato plants arise from peeling, trimming, slicing, cleaning and rinsing
operations, and the discharge of these liquid and solid wastes creates a pollution problem. Potato
peel has been found to contain phenolic acids. However, convincing evidence for the free
radical-scavenging activity of potato peel extract.
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MATERIALS AND METHODS

Materials

Raw materials: Eggplant, Beetroot and Potato peels were obtained from the local market,
Allahabad, India. The comparative study on antioxidant profile of different peels by using
different extraction solvent, was carried out in Department of Food Engineering, Vaugh
School of Agricultural Engineering and Technology, SHIATS.

Experimental Procedure:
Extraction of antioxidant from peels:
By using ethanol as a solvent

The dried powders of peels were extracted by using ethanol as a solvent,
(Parekh and Chanda, 2007)

By using 80% aqueous mety

The total phenol ¢ determined according to Folin- Ciocalteu’s reagent method (Mc
Donald et al., 2001). | of extract and 0.1 ml (0.5 N) Folin-Ciocalteu’s reagent was mixed
and the mixture was #icubated at room temperature for 15 min. Then 2.5 ml of 20% sodium
carbonate solution was added and further incubated for 30 min. at room temperature and the
absorbance was measured at 760 nm. Gallic acid was used as a positive control. The phenolic
content was expressed as gallic acid equivalents using the following linear equation based on the
calibration curve: y= 1.170 x-0.012; R2 = 0.987, where y is the absorbance and x is
concentration as gallic acid equivalents (mg/g). Total phenol values are expressed in terms of
gallic acid equivalent
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Determination of Total Flavonoids:

The flavonoid content was determined according to aluminium chloride colorimetric method
(Chang et al., 2002). The reaction mixture consisting in a final volume of 3 ml, 1.0 ml of sample
(2 mg/ml) 1.0ml methanol and 0.5 ml of (1.2%) aluminium chloride and 0.5 ml (120 mM)
potassium acetate was incubated at room temperature for 30 min. The absorbance of all the
samples was measured at 415 nm. Quercetin was used as positive control (Kaneria et al., 2009).
Flavonoid content is expressed in terms of Quercetin equivalent. Total flavonoid content were
calculated as quercetin (mg/g) using the following equation based libration curve: y =
0.145 x+0.055; R2 = 0.993, where x was the absorbance and as the quercetin equivalent

(mg/g).
DPPH radical-scavenging activity:

The DPPH assay was utilised with some modi

mol L—1) was prepared by dissolving 22 mg

oC until use. The working solution (6 x 10— iXIng 6 mL of stock
f 0.8+£0.02 at 515 nm, as
t (TBHQ, BHA and BHT

as follows:
DPPH radical-sca
where A is the

Total Total
Phenolic Flavonoid
Content Content

(mg/g) (mg/g)
64.3 0.8 75.6

Beetroot Peel 13.6 0.7 66.3
Potato Peel 14.5 0.5 86.3
F-Test S S S
S.Ed ()
C.D (P=0.05)

Antioxidant
Activity
(%)
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Table 2 Statistical analysis for comparative analysis of antioxidant profile using 80%

aqueous methanol as solvent.

Peels

Total Phenolic
Content (mg/g)

Total Flavonoid
Content (mg/g)

Antioxidant
Activity (%)

Eggplant Peel

44.7

0.3

65.9

Beetroot Peel

11.9

0.2

50.4

Potato Peel

15.3

0.7

7

F-Test

S

S

S.Ed (¢)

C.D (P=0.05)

Statistical Analysis

All experiment was determined 3 times and t
during the course of investigation were statisti
Way Classification’.

as mean. The data recorded
nalysis of Variance- One

RESULTS AND DISC

standard methods (AOAC, 2005) given

nutritional value of different peels.

Fat (%0) Ash (%) | Protein (%)

Eggplant Peel & 1.15 4.42 0.52

Beetroot Peel 0.25 411 0.25

Potato Peel . 0.15 4.05 0.05

F-Test S S S

S.Ed (2)

C.D (P=0.05)
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Total Phenolic Content & Total Flavonoid Content when extracted with ethanol/80%
aqueous methanol as solvent:

TPC was found maximum in eggplant peel (64.3 mg/g), minimum in beetroot peel (13.6 mg/g)
whereas potato peel showed the TPC of (14.5 mg/g). When extracted with ethanol as a solvent.
TPC was found maximum in eggplant peel (44.7 mg/g), minimum in beetroot peel (11.9 mg/g)
whereas potato peel showed the TPC of (15.3 mg/g). When extragted with 80% aqueous
methanol as a solvent. (Somawathi and Rizliyal, 2014) TFC foun lant peel (0.8 mg/g),
in beetroot peel (0.7 mg/g) whereas potato peel showed the TE@ROT (0.5 mg/g) when extracted
with ethanol as solvent. TFC found in eggplant peel (0.3 m imum in beetroot peel (0.2

AE/g sample was dependent o

henoli in the ethanolic extract was
the order: Ethanol > 80%
re in free form and some

PH, reducing the number of DPPH- free radicals to

groups. Therefore the absorption at 515 nm is

dual. The extracts that showed relatively high antioxidant
hanol), as strong as that of BHA and BHT but weaker than
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The results of the DPPH free radical-scavenging assay suggest. That components within the
extracts are capable of scavenging free radicals via electron-or hydrogen-donating mechanisms
and thus should be able to prevent the initiation of deleterious free radical mediated chain
reactions in susceptible matrices, e.g. biological membranes. This further shows the capability of
the extracts to scavenge different free radicals in different systems, indicating that they may be
useful therapeutic agents for treating radical-related pathological damage. DPPH. It is visually
noticeable as a discolouration from purple to yellow. The scavenging agtivity of extracts against
DPPH was concentration-dependent. Significant (P < 0.05) differ, tween extracts were
observed, but the results clearly indicate that all extracts exhi#ted antioxidant activity. The
extracts that showed relatively high antioxidant

CONCLUSION

Antioxidant activity of different peels have h oting and disea ing effects.
Consequently, consumption of eggplant, beet@0t and pofato which contains enols, from
eggplant, beetroot and potato may have a pog@htial therapeuticuse. This stud

phenols and flavonoids are present in vari used, particularly in skin,
suggesting the use of the entire vegetable as foot® Ion may Y8 an attractive alternative to
conventional method to improye 3 d the antioxidant activiy
extracted, in particular for 4 ication: of skin with ethanol was

g Institute of Agricultural, Technology and Sciences,
gilies to carryon my research.
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