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ABSTRACT

The method of cooking causes important changewsdlity and safety of food. The purpose of this wtwas to
survey the relation between some nutritional- daélie factors of outer shell pistachios in differéemperature of
cooking. The outer shell pistachios were heatedb@ft, 75°, and 100° C. The total carotenoids, flavds,
chlorophylls Vitamin E and antioxidants capacity revemeasured. There were significant changes inltota
antioxidant in high temperature. This rate has gased at low temperatures (50° and 75° C). The teamds
content also reduced with enhancing temperaturés $tudy showed that significant differences mast éx some
nutritional-qualitative factors such as vitamin Endxa carotenoids, and flavonoids levels between rdifiie
temperatures of cooking. Enhancing antioxidantwfgtivas shown with increasing temperature in dodihgs.
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INTRODUCTION

The prevalence and incidence of diseases is expgufith7]. Therefore, methods of treatment usingrecfional and
effective strategy. Pistachio nuRigtacia veral.) is one of the popular tree nuts. Several sgmcf the genus
Pistachio are referred to as pistachio, but onéyfthiits of P. veraattain a large enough size to be acceptable to
consumers as edible nuts (8). Pistachio nut is gnoainly in Iran, USA, Syria, Turkey, Greece aral\it(9). Based

on FAO statistics, Iran is the biggest producethid commodity all around the world. Pistachios arplentiful
source of antioxidants, which fight damaging freglicals and may lower the risk for diseases aswutiaith
premature aging. Antioxidants are chemicals th&ract with and neutralize free radicals, thus enéing them
from causing damage. Antioxidants are also knowrfres radical scavengers. The body makes some eof th
antioxidants it uses to neutralize free radicals®ese antioxidants are called endogenous antioxdainwever, the
body relies on external (exogenous) sources, pifyride diet, to obtain the rest of the antioxidaiitneeds. These
exogenous antioxidants are commonly called dietemtyoxidants. Examples of dietary antioxidants une beta-
carotene, lycopene, and vitamins A, C, and E (atpbapherol) that found in plant sources. Todaigriests in the
application of these natural antioxidants, dueoticblogical effects of synthetic antioxidants awhsumer trend to
natural products, have increased. The outer sisfghio consumption is very high by some peophas product
could be consumed in jams. The objective of thim@tigation was to study the antioxidant activitgl roperties of
outer shell pistachio in different temperature @bking.
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MATERIALS AND METHODS

2.1. Raw Material

The outer shell pistachiosere collectedWe used three temperatures for cookifilge outer shell pistachiosas
placed in water and boiled at 100C, 75, and 5 %min. The shells were dried, and themed into powderThe
powers extracted with 100 mL of ethanol-water migtat 70:30 (v/v). The mixture was stirred contiasly for 24
hat4 °C.

2.2. Determination of chlorophylls

The levels of chlorophylls were determined accaydim previous method (10). The extract absorbara® nead on
UV-260 spectrophotometer at 663 nm and 645 nm.arheunt of Chlorophyll a and Chlorophyll b was cédted
according to following formulas:

Chlorophyll a = (19.3 xA663 - 0.86 x A645) V/100W
Chlorophyll b = (19.3 xA645 - 3.6 xA663) V/100W

2.3. Determination of carotenoids
The extractabsorbance was read on spectrophotometer at 470tscarotenoids content were calculated on the
basis of the standard curve of B carotene (11).

2.4. Determination of vitamin E

Vitamin E contentvas measured according to a published method. ®ammre exposed to £solution, TPTZ and
acetate buffer (pH 4). Then, the standard curve prapared with appropriate vitamin E concentratiohlse
absorbance of samples was read at 595 nm wavel€ijth

2.5. Determination of total flavonoid compound

Total flavonoid content was assayed according évipus methods (13). Diluted extracts were mixethwwagent;
ALCI3.6H20 2% in methanol flavonoids could make qgdax with trivalent aluminum ion. Then, the samplesre
incubated in room condition for 10 minute. The abaace of the samples was measured at 430 nm.

2.6. Determination of cupric ion reducing assay (cupric)

The cupric ion reducing capacity assay measuresctipeic reducing capacity. The samples were mixéith w
solutions of CuGl neocuproine reagent in ammonium acetate buffae fiesulting absorbance at 450 nm is
recorded either directly after incubation at 50réeg C for 20 min (14).

2.7. Radical DPPH (1, 1- diphenyl 2-picrylhyorazyl) Scavenging Activity

The free radical scavenging activity of the extizased on the scavenging activity of DPPH (Upadtetat, 2014).
A dose of 3.8 cc ethanol solution of DPPH (finahcentration was 0.1 mM) and 0.2 cc extract (1%aekirwere
mixed (A sample). The respective extraction solwsas used as negative control (A control).The samplere
shaken for 1 min and kept at room temperatureérdtirk for 30 min. Then, absorbance of them wad a&£&17 nm
against ethanol blank. The percent of DPPH discalian of the samples was calculated accordinglioving

formulas:

% discolouration = [1 — (Asample/Acontrol)] x 100

RESULTS
The results are shown in Tables 1 and 2. The dalaes were expressed as mean +SD. The level df tota
Carotenoids and Chlorophyll a and b were measuredl¢ 1). The concentration of carotenoid pigmemtthe
extracts was calculated using the standard curtegredal by a commercidikcarotene reagent. The formula used for
the calculation was as follows:

y = 6.6201x - 0.0099; &= 0.99

In this study considerable content of total flaviolsovas observed (Table 1).
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Table 1. Level of total carotenoids, total flavonals, Chlorophylls and Vitamin

Chlorophylls(mg /g ) Vitamin E | Total flavonoids )
ChIorophyIII)a Chlorophyllb (mg/qg) (mg/g) Total carotenoids (mg /g
Samples without any heating process 0.45+ 0.005| 0.35+0.001 | 0.48+1.15 26.9+24 0.17+0.05
Samples heated at (50°C) 0.23+0.005| 0.14+0.005| 0.42+3.4 18.5+ 0.27 0.11+0.01
Samples heated at (75°C) 0.13+0.005| 0.13+0.001| 0.42+1.7 18.9+ 0.35 0.13+0.01
Samples heated at (100°C) 0.13+0.001 | 0.09+0.005| 0.37+3.1 17.16+ 0.16 0.11+ 0.04

The levels of flavonoids contents were significandifferent between groups. The result of vitaminwas
significantly different between all groups exceptoyp 50° C comparing group 75° C. The changes in
cholorophyllas were observed between control arfd B&°, and 100° C (P-value<0.05). Also there wgaiicant
different between groups in carotenoids content.

Table 2. Level of antioxidant activity

DPPH | cupric assay|

% IP (nm)
Samples without any heating procesg 65.5+9.8| 2.16+0.16
Samples heated at (50°C) 7451 2.4+0.14
Samples heated at (75°C) 68+ 13.8| 2.32+0.23
Samples heated at (100°C) 61+ 7.5 2.4+ 0.09

In our finding, total antioxidant capacity was istigated by two different methods: DPPH and cujmicreducing
capacity assay (Cupric assay). In DPPH assay,aint activity as percentage of inhibition (%lPasvcalculated
(Table 2).

In Cupric assay thp value between control group with group heateddt\Was considerably significami=0.005).
DPPH different also between the control and higiugr(P-value = 0.04).

DISCUSSION

In this study the total carotenoids, flavonoids,ldBbphylls, Vitamin E and antioxidant capacity ofiter shell
pistachios irthree temperatures were measured and compared.

In present study, the amount of total flavonoidss uess in cooked samples (50, 75, 100°C) in corsparivith
those heating without process. It has been denaiadtthat flavonoids have C—glycoside bonds. Soroeegsing
such as heating or boiling hydrolyzes C—glycosideads.Therefore the level of flavonoids will be decreased
(Sharma et al, 2015).

Our findings have demonstrated that the changesaodtenoids were not significant in different temgtare
processing, but these values was different withpdasnwithout any heating process. Because of thwdatation
sensitivity, carotenoids must be protected fronhtlicheat, and oxygen. In this study, carotenoid®lte were
significantly increased in heatin§<0.05) (Table 1).

The vitamin E level alters at 100°C. The resultiggasted that changes of vitamin E level dependgatdoessing
temperature. The amount of vitamin E will be degtrg at high temperature. The degradation of vitakiis low at
50, 75°C.

The total antioxidant activity was assessed witthB@PPH and cupric assay. Significant DPPH actiwigs at 50
°C group. The DPPH radical scavenging increasek initreasing temperature up to 50 °C and then deerkwith
further temperature.

Cupric assay is widely used to assay the activitmmioxidant agents. The results obtained fromricupssay
suggest that 50 °C group possess high antioxidaitity. These results also confirmed the antioxidaapacity
power of 50 °C. These results suggest that temeratore than 50 °C may destruct antioxidant coraptm The
high antioxidant power in 50 °C may depend to tenfition new components result of maillard reactiwat has
antioxidant activity (15).

The result of present study showed that the tenyergprocessing could have an impact on healthchiea
properties of outer shell pistachios. The increasihtemperature has a negative influence on tted fiavonoids,
carotenoids, chlorophylls, vitamin E and has atpasinfluence on antioxidant activity.
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