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ABSTRACT

The contents of total phenolics compounds and tpbenolic constituents were quantified in
organic and aqueous of four varieties (Zebdia, &tikkaimor and Hindi) of mangaviangifera
indica L.), seeds pulp and kernel, one varieties of poamge Punica ranatum L., peel) and
peanut Arachis hypogaea L., Giza 6, shell) by-products. The antioxidantiaties of all by
products extracts were assessed by five antioxith@tihods as well as by rancimate test. The total
Phenolic content of aqueous and organic extracsnaing all mango varieties, pomegranate and
peanut shell showed the content values ranging &6 to 124.18 mg/100g, 95.07 to 124.18
mg/100g and 41.64 to 71.06, respectively. Nineteleenolic compounds were identified by High
Performance Liquid Chromatography (HPLC) amongnadingo varieties, of which vanillic acid,
benzoic acid and mangiferin were occurred in higloants. The major phenolic compounds were
detected in pomegranate and peanut shell were agdaic and gallic and caffeic (24.42%),
respectively. All fruits by products were exhibiteemarkable antioxidant activity, with various
degrees in all tested methods. However, amongyafirbducts extracts, organic extract had higher
antioxidant than that agueous extracts toward atlogidant tested. Mango kernel peel and
pomegranates showed high radical scavenging agtivtiich could be compared with the synthetic
antioxidants Butylated Hydroxyanisol (BHA). Howeyeall by-products extracts exhibited high
inhibit effect against the lipid peroxidation ofrdlower oil (at 100°C) as assessed by rancimat
methods. However, this antioxidant activity was rfduto be strong significant correlation with
phenolic contents (p<0.05) in by-product extratitean be thus concluded that varied varieties of
mango, pomegranate and peanut by-products, althdugbnstitutes the part of the fruits, it is
valuable parts due to its antioxidant activitigsgan be used safely in the edible oil industry and
cosmetics to delay its oxidation. It can be appledther food industries as a natural antioxidant
instead of synthetic antioxidants. Further studgusth be carried out to identify the predominant
phenolics responsible for the antioxidant actiatyy product extracts.

Keywords: High Performance Liquid Chromatography (HPLC),\Batied Hydroxy Anisol (BHA)

1. INTRODUCTION agricultural sector and where the farming praciice
very intensive. However, the most of agro-wastes ar
In Egypt, the food and agricultural industries either allowed to decay naturally on the fieldsace
produce large quantities of waste and/or by-praguct burned or used as low quality compost or animal fee
causing a biggest serious disposal problem. Inwithout segregation or significant treatment.
particular, Egyptian economy is largely based on However, burned of wastes caused black cloud
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phenomena and lead to biggest air pollutants.oxygen species (Jahangét al., 2009). In many
Therefore, from view point of economic and fruits, leaves, flowers, stems and roots of plants,
environmental, treated of agricultural wastes andcontain  significant amounts of  bioactive
agro-industrial to produce high value by-produsts i compounds, which provide desirable health
desirable (Nandeesal., 2011; Elleuctet al., 2011). ~ Penefits beyond basic nutrition.

For instant, the main by-products of processing Several researches have focused on the health
mangos I(/Iarlwgiferaindica L) are the kernel, peel and benefits of consumption of mangoes, pomegranate

the seed, which represent approximately 35-60% Ofgiuol‘tau?tir:/(l peigllfrt]socllﬂggng vtv?tehse ?“S Elatural r?)(r)nL?sti:ﬁS
total fruit weight (Larrauriet al., 1996), these h ghly P 9

. o i antioxidant and anti-inflammatory and cancer
parts are not currently being utilized commercially (Maisuthisakul, 2009: Ribeiro-Junioet al., 2008:

in any way, though a large quantity is generated asc,giaet 41, 2009). The objectives of the current study
waste (20-25% of total fruit weight) during mango \yere to investigate the phenolic content and their
processing thus, contributing to pollution yngiituents in organic and aqueous extracts in by-
(Berardini et al., 2005; Dortaet al., 2012).  products of four varieties of mango and one varidty

However, these agro by-product are contain largepomegranate and peanut fruits. Also, antioxidant

amount of bioactive compounds which act as activities of all by products extracts were evatdat
antimicrobial and antioxidant activities and theywé

potential nutritional and therapeutic effect thauld 2. MATERIALSAND METHODS
be used in different sectors such as pharmaceutical
cosmetic and food industries (Demiretyal., 2009). 2.1. Plant Material

The main by-products of processing mangos - . I
(Mangifera indicg pL.) are the p%el and ?he segd, _ Four varieties (Zebdia, _Sukkarl, Timor and
which represent approximately 35-60% of the fruit Hindy) of mango, one variety of pomegranate
(Larrauriet al., 1996) However, mango peel as a by- (Punica granatum L.) and one variety of peanut
product of mango processing industry are containing(Arachis hypogaea L., Giza 6) were obtained from
high quantity of bioactive compounds and enzymes Agricultural Research Center (ARC, Giza)
such as protease, peroxidase, polyphenol oxidase i
carotenoids, vitamins C and E, dietary fibers, 2.2. Chemical Reagents
enzymes and carbohydrate (Ajilet al., 2007a; Al  solvents (HPLC ;

X X grade), 1,1-diphenyl
2007b). In general, the most of bioactive compound picrylhydrazyl radical (DPPH), Butylated

in by-products are identifies as phenolic, tannins, . . .
carotenoids, glycosides, tannins, fatty acids, Hydroxytoluene (BHT), linoleic acidi-carotene, 2,2-

compounds (Jawaet al., 2013; Djilaset al., 2009). (ABTS), ammonium per sulphate and gallic acid and

Nowadays, the important sources of a wide other phenolic standard use throughout the studg we
variety of bioactive compounds are antioxidants. It purchased from Sigma-Aldrich Company (St. Louis,
has been known that under stress conditions,MO, USA). All other chemicals (analytical grade)

Reactive Oxygen Species (ROS) and free radicalsyere obtained from Merck CO., (Germany).
are produced in an extensive range during

metabolism in living organisms. In human, the 2.3. Preparation of Plant Materials
insuﬁi_ciency of antio>_<idar_1t defense mechanis_ms is Mango fruits were washed and the peels were
associated to_chronic diseases such as d'abete?'{andil removed from the fruits, also seeds, shell
cancer, cardio-vascular and neurodegenerative | y ' '
diseases (Costaet al., 2009). Recent reports of fibrous endocarp were separated to kernel and
demonstrated that by-products of vegetables andPulP, the shell of peanut were separated by hand
fruits could be act as a good source of natural@nd also shell of pomegranate were separated from
antioxidants due to the presence of high levels of€aten parts by hand. All by-products (100 g) were
carotenoids, tocopherols, flavonoids and ascorbicwashed and dried in shaded area at room
acid. In many reports, strong epidemiological temperature and then chopped with electric mixer
evidence shows that these compounds may help tqMoulinex, 1600 watt) and obtained powder
protect the human body against damage by reactivenaterials were stored in brawn containers.
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2.4. Extraction of Active Compounds DPPH radical scavenging activity = {(Abs control-
. Abs sample)/(Abs control)}x100
2.4.1. Organic Extract (OE)

. . . 2.6.2. ABTS Assay
Bioactive compounds were extracted by socking
of dried by-products materials of four varieties The antioxidant activities of by-product extracts
mango, pomegranate and peanut shell (each, 5@oward stable ABTS+ radical cation were determined

grams), in solvent mixture 1:1 methanol: according to the method of Ret al. (1999).
Dichloromethane (V/V, 1:1), with volume: By- Absorbance readings at 734 nm, the calculation of

products ratio (1:10, wiv) for 24 h at room the ra_dical inhibition percentage was m_ade usi_leg th
temperature. The crude organic by-products extractdollowing formula: (%) radical inhibition radical
were filtrated through Wattman filter paper No Han Scavenging —activity = {(Abs  control-Abs
evaporated under reduced pressure to small volum&ample)/(Abs control)}x100

(15 mL) and flushed with nitrogen gas, then staaed 2.6.3. Ferric Reducing Power Assay (FRAP)

-20°C prior to analysis. The ferric reducing power of the extracts was

2.4.2. Aqueous Extracts (AE) carried out as described by Lim and Murtijaya
(2007), the absorbance was recorded at 700 nm

was dried at room temperature and socked de-reparation of calibration curve.

ionized water with volume: By-products ratio
(1:50, w/v) for 24 h at room temperature. The 2.6.4. p-Carotene-Linoleic Acid Bleaching
crude Aqueous by-products Extracts (AE) were Assay

filtrated through Wattman filter paper No 1 and
dried with freeze-dried, the powder materials then
were stored at-20°C prior to analysis.

The procedure is based on a modified method
of Faraget al. (1989) was used to determine
antioxidant activity was measured at 470 nm
25.Determination  of  Total Phenalic against a blank (1% Tween-20 Solution). All

Compounds samples were done in triplicates.

The concentration of total phenolic compounds in 2.7.Fraction and Identification of Phenolic
by-product was determined by spectrophotometrical Compoundsby HPLC
method at 765 nm, using the Folin-Ciocalteu reagent

(Spanos and Wrolstad, 1990). Gallic acid standardHPI_C according to the Goust al. (1999) method
solutions were prepared at serious concentratidn (0 After samples preparation (10' mg ML was.
_1 . .

0.5 mg mL". The concentration of total phenolic jnjected into HPLC Hewlled Packared (series 1050)
compou_nds in the extracts was determined byequipped with auto-sampling injector, solvent
comparing the absorbance of the extract samples tQjegasser, Ultraviolet (UV) detector set at 280 mah a
that of the gallic acid standard solutions. All gé@s  quarter HP pump (series 1050). The column
were determined in duplicate. Total Phenolic Conten temperature was maintained at 35°C. Gradient
(TPC) was expressed as mg Gallic Acid Equivalentsseparation was carried out with methanol and

Phenolic compounds were qualitative analyses by

(GAE) per g dry by products. acetonitrile as a mobile phase at flow rate 1 mb mi
. min*. phenolic acid standard (Sigma Aldrich Co.,

2.6. Antioxidant Assays purity 0.96%) was dissolved in a mobile phase and

2.6.1. DPPH Scavenging Assay injected into HPLC. Retention time and peak area

were used to calculation of relative area percentag

The scavenging activity of by-product extracts (%) data analysis of Hewllet Packared software.
toward DPPHe- free radical was determined by the . oy -
Brand-Williams et al. (1995) method. The 2.8. Rancimat Test (Oxidation Stability Index)
absorbance was assayed by decreasing absorbance at This test assumes that thermo oxidative changes
517 nm, for 30 min. Total antioxidant capacity was at 100°C and may provide good information shelf
calculated relative to the reactivity of BHT unde |ife, rancidity development and oxidative resistnc
same conditions and the results were shown as ppmef oils and foods containing them at normal
The ability to scavenge DPPH+ was calculated as:  temperature. A Metroham 679 rancimat instrument
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(Herisau, CH-9101, Switzerland) connected to a by-product extracts showed that mango seed kernel
receiving electrochemical cell was used in meagurin had lowest antioxidant capacity zebdiea (FRAP =
the oxidative stability of oil at 100°C as descriipe  4.32) variety, while taimor variety had the highest
(Labulbi and Bruttel, 1986; Gordon and Mursi, value (FRAP = 12.46). Thus, the results of total
1994). Air rate 20 mL mift was injected into an oil  phenolic content in the studied samples was cdectla
sample (5 g) mixed with extracts dissolved in di- and positively with their antioxidant capacity argon

ethyl ether in concentration (0.2-0.4 and lljina g antioxidant assays (DPPH, ABTS, bleaching R-
glass cylinder. The tangent method was applied t0qroteneflinoleic acid and FRAP).

determine the conductivity. A curve of oil oxidatio
stability was calculated by using hour of induction 3.3. |dentification of Phenolic Compounds
periods which showed in rancimat chromatogram. A

longer induction period (as indicate by time in hr) Table 3 shows phenolic constituents (area % of total

indicated higher oxidative stability. phenolics) of organic extracts by-products analyzed .
HPLC. In organic extract of mango seed pulp, major
3. RESULTS phenolic compounds in zebdeia variety could beause
marker for characterized of mango seed pulp were
3.1. Total Phenolic Contents 27.14% ferulic acid, 24.75% vanillic acid, mangifer

) . (13.56%), chlorogenic acid (6.08%), caffeic (5.26%)

~As shown inTable 1, it can be observed that a and gallic acid (3.73%). While in soccary variehg t
wide range of total phenolic contents among all by most abundant phenolic constituents were caffeine
products ranged 71.06 to 124.18 mg/100g in organic(17.83%), vanillic acid (13.11%), ferulic acid (41%),
extracts by-product while it was from 41.65 to 95.0  coumarin (6.62%) and gallic acid (6.52%).
in aqueous (lyophilized) by-products. Pomegranate  Also, it interesting results that in hindi variety
by-product recorded the highest phenolic levels invanillic acid (11.68%), protocatechin (11.06%),
both the organic (124.18 mg/100g) and aqueouscatichol (9.92%), chlorogenic acid (8.88%), caféein
(95.07 mg/100g) extracts. In contrast, peashll (8.2%) and Mangiferin (7.7%) were identified as
by-product represents the lowest values in eithermajor constituents. In timor variety were
organic (71.06 mg/100g) or aqueous (41.64 characterized by relative high amounts of vanillic
mg/100g) by-product extracts. acid (15.67%), caffeine (15.25%), Benzoic acid

Also, results in Table 2 showed that total (13.18%) and mangiferin (11.31%). These results
phenolic content in organic extract seed pulp of revealed that mango seed pulp by products were
mango present in highest values among all parts oftharacterized by present of vanillic acid, feralmd,
mango varieties. They found to be 112.01, 114.18,caffeine, mangiferin and chlorogenic acid as major
104.98 and 98.72 mg/100g for zebdia, socary, hindyPhenolic compounds with varied concentrations.
and timor. On the other hand, aqueous extracts of Phenolic compounds in mango seed kernel
mangoseed pulp were found in lower values than (MSK_) had a similar profile that obs_erved_among a}ll
organic extracts; they were 84.18, 82.13, 78.11 andvarieties of seed pulp. In zebdeia variety, gallic

72.17 mg/100g, respectively. (17.5%) acid, chlorogenic (11.14%), ferulic
S - (17.42%) and 12.66% p-OH- benzoic acid (12.66%)
3.2. Antioxidant Activity were identified as major constituents. On the other

Table 2 sh tioxidant ity of . hand, MSK organic extracts of soccary was
€ < shows antioxidant capacily Of organiC .4 tarized by present of gallic acid (17.36%),
and aqueous _by-products of four varieties of mango, . nillic acid (11.88%), caffein (9.77%) and mangife
and one variety of peanut and pomegranate agg ggys) in relative high amounts. Hindy variety had
assessed by four antioxidant assays: DPPH, ABTShigh amounts of benzoic acid (31.93%), caffeic acid

inhibition of bleaching R-carotene/linoleic aciddan (19 029%), mangiferin (12.20%) and gallic acid
FRAP. For instant, pomegranate shell represents thg10.479%). While in taimor MSK, pyrogallol 43.23%
highest antioxidant activity for organic (96.0, 82,  and 13.57% gallic acid was the most abundant
78.13 and 94.46%) or agueous (92.0, 91.79, 72.3%heno|ic Compounds_ As showed imable 4,
and 89.51%) extracts. Peanut shell in both extractshineteen phenolic compounds in organic acid of
represents the lowest values of the DPPH and ABTSpomegranate peel were identified by HPLC, of which
scavenging activity and inhibition of [3-carotene chlorogenic (12.99%), caffeic acid, catechol (7.50%
linoleic acid assays. In FRAP assay, the data lfor a and ellagic (7.59%) were percent in high amounts.
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Table 1. Phenolic content in organic and aqueous extrddtsuo fruit by-products

Fruits

Phenolic content (mg/100gm DW)

Organic methanolic extract

Aqueonsat

Pomegranate peel
Peanut shell
Mango seed kernel

Mango seed pulp

95.07
41.65
58.77
62.03
59.82
54.33
84.18
82.13
72.17
78.11

Table 2. Antioxidant activity (% inhibition percentage) ofganic and agueous extract of four fruit by-prdduc

bleaching 3-carotene

FRAP (%)

Organic Aqueous

Fruits Variety
Pomegranate peel  -------------
Peanut shell ~ —-emmeemmmes
Mango seed kernel
Zebdeia
Socary
Hindi
Timor
Mango seed pulp
Zebdeia
Socary
Hindi

94.46 89.51
32.24 29.62

23.6
17.25

14.71 6.15
12.46 9.57

88.29 72.66

Table 3. Phenolic constituents (%, of total area) of orgamitract of four fruits by-product

By-products extracts

Pomegranate Peanut

Mango seed kernel

Mango seed pulp

Zebdeia Soccary Taimor ebd&ia Soccary Hindi

Components peel

Syringic acid 0.031
Pyrogallol acid 4.661
Gallic acid 7.955
Gentistic acid 4.532

3-Hydroxy tyrosol  8.857
Protocatechuic acid 4.073

Catechein ~ -—---
Catechol 7.506
Chlorogenic 12.911
Benzoic acid 2.793
Caffeic acid 6.399
Mangeferin 3.769
Vanillic 5.755
Caffein 10.439
Ferulic acid 2.214
P-Hydroxy Benzoic 1.604
Salycilic acid 4.826
Ellagic acid 7.597
Coumarin 2.986
Cinnamic acid 0.96

2412 265 3.5
3.966 13.56

3.84 27.14

///// Science Publications

Taimor
0.03  --—----
224 -
7.13 7.89
201 --—---
----- 1.16
11.06 5.18
----- 2.88
------ 9.92
8.88 -
1.7 13.18
9.54 6.01
7.71 11.31
11.68 15.67
8.21 15.25
5.71 10.59
1.73 1.19
24 e
5.26 5.15
6.622.38 2.68
2.31 1.78
AJABS
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Table 4. Oxidative stability of sunflower oil (hr) treatedttvfour fruit by-products as tested by rancimatimoel

Oxidative stability at 100°C organic mango seech&kr Oxidative stability at 100°C organic mango skexhel

Zebdia Soccary Hindy Taymor Zebdia Soccary Mind Taymor
Extracted
antioxidant I.P. R.S. ILP. RS. ILP. RS. IP. RS. . LRS. IP. RS. ILP. RS. LP. R.S.
Control 11.0 1.00
0.01 112 1.02 110 100 112 1.02 114 1.04 15821 164 1490 134 1 140 1.27
0.02 122 111 117 106 133 121 115 1.05 20.871 16.9 1.530 13.9 1 144 131
0.05 124 113 130 116 140 127 120 1.09 21.B71 393 13.57 15.9 1 154 1.40

Aqueous Methanolic BHT(0.01,
Aqueousmango seed pulp pomegranate pomegranate 0.02 and0.05)

ILP. RS. ILP. RS. ILP. RS. IP. RS. IP. RS. ILP.RS. IP. R.S.
Control 11.0
0.01 145 130 129 117 143 130 130 1.14 11981 144 1.31 142 1
0.02 113 127 127 115 126 115 120 1.08 10.840 156 142 148 1
0.05 720 0.65 6.90 0.63 890 0.76 7.7 0.70 8.7090.16.1 146 15.0 1

I.P., Induction period (hr) by rancimat test
R.S., relative stability (treated/control sample)

3.4. Rancimat Assays

The oxidative stability of sunflower oil (controlere
assesses by added of organic (0.01, 0.02 and 0.85&0)
aqueous (0.01, 0.02 and 0.05%) extracts of pomatgFan
peanut and four varieties zebdia, succary, hindi an
timor, of mango seed kernel and mango seed pulmusi
rancimat method (Hasenhuettl and Wan, 1992) at@00°
and the results representedTiable 4. Organic mango
seed kernel extracts results indicated a slighteasing
in induction periods of sunflower seed oil if comga its
induction period with the organic mango seed pulp
extracts. Organic mango seed kernel extracts redord
12.4, 13.0, 14.0 and 12.0 (h) induction period when
organic mango seed kernel extracts of zebdeiaasycc
hindy and timor varieties were added at level (2D%0
sunflower oils, with also a slight relative statyilil.13,
1.18, 1.27 and 1.09, respectively. As for Butylated
Hydroxy Anisol (BHA) as food standard antioxidants
(maximum used level for adding was 175 mg Kg
CODEX STAN 210-1999), showed the induction
period for sunflower of 14.2, 14.8 and 15.0 h, when
added at 0.01, 0.02 and 0.05 mg' grespectively.
Interesting good observation, was recorded for miga
pomegranate by product extract whereas, it represent
14.4, 15.6 and 16.1 (h) induction period when gste
levels 0.01, 0.02 and 0.05 mg‘gvith relative stability
1.31, 1.42 and 1.46 (h), respectively.

As for aqueous mango seed pulp and pomegranate
extracts which added to sunflower seed oil, results

showed unequal trend differ than the effect of nwang
seed pulp extract. Whereas at 0.01 or 0.02 Mdegel

12.6 (h) for aqueous mango seed pulp extracts argdhl

for pomegranate by product, also at 0.02 level agsie
mango seed pulp recorded lower induction periodter
four varieties of mango (11.3, 12.7, 12.6 and 14.9
respectively), these values were higher than tHat o
control. While, for pomegranate aqueous extract was
(10.4 h) lower than the control. As for level (0).0&
aqueous mango seed pulp the trend of stability take
decrease in the induction periods which recover@qd 7
6.9, 8.9 and 7.7 (h) for zebdeia, succary, hindy tamor
varieties. Similar trend was obtained for aqueous
pomegranate extract at level (0.05%) it record&d(B)
with relative stability 0.79. Thus the aqueousta four
varieties of mango seed pulp and pomegranate were
improving the stability of sunflower seed oil atdd of
0.01 and it is considerable active as antioxidative
effectiveness. The relative lower stability of domfer

oil caused by aqueous extracts of mango and
pomegranate at 0.05 levels may due to the increfise
concentration of additive act as pro-oxidant or
antagonistic effect (Olcott and Einest, 1957). Hagain
organic-extract of tested by-products showed patent
activities as antioxidant agents compared to stahda
synthetic antioxidants BHA. The natural antioxidast
preferred over synthetic antioxidants to minimize
adverse effects on humankind.

4. DISCUSSION

The results of total phenolic in mandxy-products
showed that mango seed pulp contain higher total

of aqueous extracts, it was found that increase inphenols values in all varieties studied than maseed

induction period for 0.01 level as 14.5, 12.9, 14l

///// Science Publications 316
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contents of in mango seed was 117.0 mg Gallic acidgeneral, phenolic are the major plant compounds$ wit
equivalent/g, while mangpulp had 2.4 mg Gallic acid high level of antioxidant activity, this activityoald be
equivalent/g. On the other hand, Ribeiro-Junibral. due to their ability to adsorb, neutralize and teerch
(2008) found that the peel and seed of mamag a total ~ free radicals to protect the plant tissues agairstative
phenolic content of 57.2 and 82.45 |ig of dry matter. ~ damage (Oyedenet al., 2010; Duhet al., 1999). Here
These values were 4.6 and 7.3 times higher thasetho ~ @gain, crude organic-extract of fruit by-produdtewed
the pulp, respectively. In mango seed kernel bytpets, potential activity as _tested by 5 antioxidant assay
it found to be 92.12, 85.14, 89.16 and 79.52 mgjldy compgred to synthetic antioxidants BHA. Thg natural
weight for zebdia, socary, hindy and timor varigtie ~ @ntioxidant is preferred over synthetic antioxidamd
organic extracts, respectively. While it was found ~ Minimize adverse effects on hum_anklnd. Therefore, i
lower values in aqueous extracts, it representg7sg. Could be suggested that the organic extracts mest ex

62.03, 59.82 and 54.33 mg/100g dry weight respelgtiv better _function in free radical scavenging and a
As shows inTable 2, the organic and aqueous by- promising alternative to synthetic substances dsrala
products of four varieties of mango and one varigty cor?_ﬁour;d with Plgr;]-antll(_mdant activity. I b
peanut and pomegranate exhibited good antioxidant e data of phenolic constituents among all by

capacity as assessed by five antioxidant assayBHDP pro_ducts extr.acts had about similar quality prof .
ABTS, inhibition of bleaching R-carotene/linoleicidx ~ varied quantity percentages. However, some phenolic

and FRAP. The results also revealed that all oggani COMPounds in mango variety could be use a marker fo
extracts among all by-products had more antioxidantCharaCte”ZEd of some varieties such as feruliclé®s),

efficient than that aqueous extracts. Moreover,egratl ~ Vanillic (24.75%) and mangiferin (13.56%) for ziadi
by-products extracts, the total antioxidant capesiare ~ Variety, caffeine (17.87%), vanillic acid (13.11%jd
vary considerably from one by-product to anothestf fer_ullc acid (11.47%) fpr soccary variety and_vhml _
one variety of mangos to another and in mango from@cid (15.67%), caffeine (15.67%), Benzoic acid
part of (kernel seed and pulp seed) to others. Agradh (13.18%) and mangiferin (11.31%) for timor variety.
mango parts, seed pulp had the highest antioxidant N€Se results revealed that mango seed pulp by
activity than that found for seed kernel. This products were _c_haractenzed by present_5|gn|f|cant
observation may be due to the highest values ofamounts Qf va_n|ll|c, ferulic, caffeine, manglferqnd
phenolic contains in mango seed pulp than mangd seeCchlorogenic acids. In general these data are agiie
kernel [Table 2). The similar results are obtained by Obtained by Abdallaet al. (2007), that the major
(Kalt, 2005; Ayala-Zavalat al., 2011). They reported Phenolic compounds in mango seed kernel were 3,4-
that the phenolic compounds are located prefetgniim ~ dihydroxy benzoic acid, ellagic acid, “mangiferin,
peel and seeds and in a lesser extent in the fidsh,  iSomangiferin, homomangiferin, O-p-hydrybenzoicdaci
significant differences in antioxidant capacity wer AlsO, Puravankaraet al. (2000) detected six major
observed among different antioxidant assays, thiat a Phenolic compounds (mainly, gallic acid, ellagiadac
assays were used as complementary to evaluate th@dhd gallates) in dried mango seed kernel. However,
potential antioxidant activity. Dortet al (2012) found ~ Nunez-Selles (2005) reported that phenolic compsund
that the good correlations between antioxidanvigtof ~ Were found in significant concentration in mangede
phenolic and anthocyanin compounds in mango peel okernel and barks to be responsible for antioxidant
seed and these compounds played a major role in th@ctivity. ~For phenolic constituents in kernel
antioxidant capacity. Ismaét al. (2012) mentioned that Pomegranate fruits are diver than that reported by
the free radical scavenging (antioxidant activiagjivity ~ several researchers, that the major phenolic con®u
of pomegranate phenolics due to electron donafeeeo ~ Were punicalagin, ellagic acid, gallo-tannins and
radicals, that converts them to relatively moreblgta anthocyanins (Kaplaet al., 2001; Nodaet al., 2002;
compounds. However, this antioxidant mechanism haveCerdaet al., 2003). However, the results agree with that
confirmed as that reported for the antioxidantwigtiof ~ the main phenolics in pomegranate were gallic and
plants extracts depends on the concentration afigiee  €llagic acids (Huangt al., 2005). The results of phenolic
compounds (Faragt al., 1989). Naveenat al. (2008) constituents in peanut shell are agreed with thédined
found that antioxidant power of peel pomegranaté ha by (Talcottet al., 2005). However, p-hydroxybenzoic,
linearly correlation with increase the concentnatiof chlorogenic, ferulic, caffeic and gallic are common
phenolics contained reach to the level of 400 g lg phenolic acids found in peanuts (Wémal., 2011).
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