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ABSTRACT

Okra, a green vegetable of South India used irouarfood preparations. The present findings prakatithe raw
okra is rich in antioxidants, phenolics and redggiower compared to fried and boiled once. Thers gquantitative loss
of antioxidants in both fried and boiled okra whishequal to that of fungal infected okra throublin vitro inoculation
of Fusarium verticilloides, a common pathogen in okra seeds. Three foldrdiffees were noticed in raw and boiled
samples with respect polyphenols. DDPH assay aldigated the three fold differences among freshlamittd samples,
confirmed the high scavenging activity of raw thaoiled once. The results proved there was lossreé fadical
scavenging activity, quantitatively, phenolics aaducing power due to boiling, which is equivalEmFusarium infection

in fruits. Hence, it is suggestible to prefer ralmalf cooked fruits to save its essential nutrients
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INTRODUCTION

Okra is a common vegetable crop in South Indiandpeultivated for its valuable nutritive values.€Tfiuits are
rich in mucilage, vitamins, dietary fibers, minexgbrotein with high antioxidant activity. Natueaitioxidants from dietary
sources include phenolics and polyphenolic compsuaoldelators, vitamins, enzymes, carotenoids antbsme. Okra is
routinely being consumed raw, fried, cooked, pidkieanner. Such a plant is suffering from variowgedses in the field
especially due to seed-borne fungal pathogenshégdsult, nutritive quality of okra getting deglgtin various growth
stages. Ultimately the quantitative yield is betgpleted with respect to the antioxidant actividn the other hand the
culinary preparations like frying; cooking also sas the loss of antioxidants at varied levels.igmof this, in the present
study the aqueous and organic (methanol) extrdotdkra fruits at raw, fried, boiled conditions haleen analyzed for

their effects on antioxidant activity.
MATERIALS AND METHODS

Seed sample of OkraAlfelmoschus esculentus (L.) Moench.) was collected from V. C. farm(Agritural
Research Station), Mandya District of KarnatakateSta India, subjected for through washing in taptev to remove
surface borne dust and other fungal propagulesaandried under shade. Further, the seeds weredkquidistantly on
three layers of wet blotters in the 9cm diametaspex plates and incubated for a period of one veeeX+/-2C under
alternate cycles of 12/12 h light and darknessead$TA rules. On 8 day, the dominant funguBpsarium verticillioides
that colonized on the seeds was isolated and itsres were maintained in the Petri plants fortfartuse. On the other

hand, apparently healthy seeds were sown in thergmpnt plots in the rows; the plants raised weipgpsed with suitable
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water and fertilizers. The fruits produced werevbated and subjected to culinary purposes. Accghgirikg of fruits
were harvested and cut into pieces and dividedfoto parts of 250g each. Each of 250g fruits warparately chapped
subjected to boiling (with 50ml water), frying (WiROml oil), where as one set was maintained rauitd-at early stages
of development were sprayed with the spore suspermsi-. verticilloides at the concentration of 500 spores/ml. After one

week of inoculation the fruits were harvested aseldufor the extraction with water as well as methaseparately.

25g of each fruit sample such as raw, boiled, feed fungal inoculated were separately kept foindryn a hot
air oven at 60C for overnight. Further, the driednples were powdered using an electric blendern Ty powder of
each sample was separately subjected for aqueoumethanol extraction. In each case 250ml of theesd was added
and subjected for rigorous shaking on a mechasicaker at 1000rpm for 20 minutes. Further, eactaeixtvas filtered
through Whatman No. 1 filter paper; the filtratbsg collected were separately kept in hot air aae60C for complete
drying. The dried residue (powder) remained wasisgply collected in to a series of vials for ferttuse. 10mg each of
these powders was taken into the 1.5ml eppendubfg separately, to which 10ml of methanol was édahel vortexed

thoroughly and kept for further use for the anaysfi antioxidant activity, polyphenol and reducpmver.

Following the procedures of Naskaral. (2011), the antioxidant activity of different saegpwas performeth
vitro in triplicates for both aqueous and methanol extran each case 10ml of the sample was pipettentutest tubes
which were added with 3ml of methanol followed I taddition of 1ml of DDPH solution. These tubegevtirther
incubated for 30 minutes under darkness. Then tBe ®as taken using a spectrophotometer at 517i@.attivity was

expressed as % DDPH scavenging activity basedeofottowing formula;
DDPH activity (%) = Absorbance of Control-Absorbaraf sample/Absorbance of Control x 100
Where, extracts from raw samples were consideredmmssponding controls.

In the other set, each sample was subjected tgppehol extraction considering the procedures oblrakaran
(2002). Accordingly, 10ml of each extract was aduéith 3.0ml of distilled water, this was followed bhe addition of
200ul of Folic-Ciocalteau reagent. The solutionsenmixed well for 5 minutes then added with 300UNa2CO3 solution
and were incubated for 30 minutes in a hot air catd0C. After incubation the O. D. was taken abrf using a

spectrophotometer. Finally, polyphenol concentrati@s determined comparatively.

Similarly, reducing power in each sample was deigech based on the procedures of Yen and Chen (1895%)
this purpose 10ml of each extract was added wimPof Sodium phosphate buffer (pH 6) along withrill of Potassium
ferricyanide (1%). Such samples were incubated3fbminutes at 50C in the hot air oven. To such biated samples
2.5ml of Trichloro acetic acid (100g/l) was addesparately, centrifuged at 1600 rpm for 10 minut€ke 2.5ml
supernatant was added further with 2.5ml distilleder and 0.5ml of Ferric chloride (0.1%) solutidie O.D. was taken

at 700nm spectrophotometrically. The data in aldhses were compiled and tabulated.
RESULTS AND DISCUSSIONS

The data represented in table 1 revealed the Variabtioxidant activity with respect to sample typand
extraction (Table 1). In all the samples antioxidantivity were recorded at different levels. Howgvraw samples
showed high antioxidant activity, comparatively eT$ame recorded at three fold low in case of bafdples, which was

almost equal to that of fungal inoculated samplémse results indicated the loss of antioxidariviégtdue to prolonged
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heating as well as sucumbance to fungal metabpltbgch might have result in the formation of coeyss. Due to
boiling the tissue get softened, facilitated thiease of antioxidants; as the result, under theimaous heating they will

be broken down or get denatured.

Similarly, the phenolics and reducing power alsanfib to reduce in the boiled as well as in the fuingzculated
samples (Table 2 and 3). During heating, the fibrplant tissue gets softened by the dissolutioneoficelluloses, pectin
and lignin. At the same time all other active ind@d intracellular components get easily exposetig¢csurrounding and
get diminished. This might be the possible reaswrtte reduced concentration of phenolics and riedugower in the
fried, boiled and fungal inoculated samples. Intcast to this due to lack of heat energy the gtiestiof antioxidant,

phenolics and reducing power remain not obstruateahparatively.

The present findings are in support of the statémé&mMliguel (2009) who observed raw food rich inepibl,
increase the antioxidant pool in the plasma. Th#oxidant activity in the food items is correspomgly posse’s rich
phenolics due to their high redox potentials (Sebexhd Urooj, 2006), these reports are in supdgdheopresent findings.
So, information out of these studies indicatedahgoxidants in row fruits, play a major role inysiology to prevent free
radical generation and oxidation stress. The ptdsatings suggest the use of okra fruits raw oldmboked serves better
source of antioxidants for the potential scavengififree oxygen radicals exists during metaboliogesss. In support of
this, similar findings were also reported by JinEMonreal et al. (2009) with respect to nutrient loss in various

vegetables based on the different methods of cgokin
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APPENDICES

Table 1: Variation in the Antioxidant Activity* In Culinary Preparation of Okra
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Okra Fruit % Antioxidant Activity in Different Extract
Samples Aqueous Extract Methanol Extract
Raw 68 53
Fried 24 37
Boiled 14 40
Fungus inoculated 12 36

*Data based on the mean of triplicates.
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Table 2: Effect of Culinary Preparation of Okra on Polyphenolic Content

Raw 43 37
Fried 19 26
Boiled 12 22
Fungus inoculated 10 20

*Data based on the average of triplicate values.

Table 3: Relationship of Culinary Preparation of Okra with Respect to Reducing Power

Raw 0.58 0.78
Fried 0.18 0.50
Boiled 0.16 0.28
Fungus inoculated 0.12 0.20

*Values are based on the mean of triplicates.
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