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ABSTRACT

This study was carried out to Nutritional educatior students of faculty education Nujran
based on supplemented food products with some alelgstpeel and study the chemical and
storage properties of product, also supplementatedood products with different levels of
vegetables peel " eggplant peel” to raise the tiortal value and improvement storage
properties of product. The paper explained a basiblem showed in the lack of awareness
many people for healthy benefits of vegetables speetpecially eggplant peel, so this
showed in the importance of study in raising awessnof food for healthy benefits of
vegetables peels. | used sample of students aftfaeducation numbered (30 students),
them Ages ranged between (19-24) years old to ¢elubam nutritionally, the results of
food education revealed that, the best results whoeved in the after measure of food
education, it was respectively (80.3 % and 55.L%hen | offered them two types of food
products (Bread and Patton Salee) to evaluategiosg evaluation , the result was obtained
that, supplemented Patton salee was acceptabiifgmemented bread from where (taste,
color, flavour, pores, textures and overall acdgifitg) and the best results was showed in
supplement Patton salee with lower level of eggptesel (5%), Which it were respectively
(9.00 , 9.00 , 9.80 , 9.20 , 9.20 and 46.2) as ewatpto supplemented bread with (5%)
eggplant peel (8.60 , 8.33, 8.80, 8.60 , 8.404hd3).The results of chemical composition
revealed that, with increasing level of eggplarglpe Patton salee increased proteins, fat,
crude fiber, Ash, vitamins, mineral and rare comm®! Total flavonoids, Total phenols
and Total antioxidants". And the results of storageperties were explained improvement
in the storage properties of vitamins, minerals eavd compounds of supplemented sample
with 5% of eggplant peel (stored for O day) as cared to control sample and
supplemented sample (stored for 20 days). In genadaling vegetables peels to food
products improved nutritional value and period tfrage of vitamins, minerals and rare
compoundsConclusion: The results of nutritional education appeared awpment in after
measure, sensory evaluation of supplement Pattea aéth (5%) eggplant peel more than
supplement bread with the same level, chemical ositipn referred that, Supplemented
Patton Salee with different levels of eggplant peak recorded significant increasing in
proteins, fats, crude fiber, ash, vitamin B compleitamin C and minerals, also rare
compounds. But it was recorded significant decreasi carbohydrates and moisture, this
means that, eggplant peel is considered as a goedes of protein, crude fiber, ash,
vitamins, minerals and phytochemicals on accountthefr important roles in human
nutrition and health, also improvement in storagepprties for vitamins, minerals and rare
compounds of supplemented sample with (5%) eggplesit(stored for O day).
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INTRODUCTION

Nutrition has a big impact on health, includingjonadiseases such as heart disease, osteoporodis, a
cancer [33] Although awareness of nutrition varies in diffargarts of the world, many people do not know
exactly how many servings of fruits, grains, veblta, and fats they are eating [44he goal is to support
awareness of nutrition and suggest potential diethanges [1].Awareness of federal nutrition praggaand
use of the nutrition facts label are associatedh wéiduced risk for obesity and increased intaké&uwfs and
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vegetables. Relationships between nutrition programe of food labels and risk for overweight abésity
have rarely been evaluated in adolescents [Ag§§ociation between Nutritional Awareness and Qiatlity:
Evidence from the Observation of Cardiovasculak Ractors in Luxembourg (oriscav-lux) study [3]. Tieed
for effective nutritional education for young consers has become increasingly apparent given tleziergl
food habits and behaviour, particularly during @adckence. Aims to analyses the interaction betweemg/
consumers’ food preferences and their nutritionabraness behavioyb0]. An investigation into school
children’s knowledge and awareness of food andtiartr With the diet and exercise behaviours of sgfool
children showing little improvement over recent ngegdhe need for dietary change is clearly indigafehis
study aimed to assess the nutritional knowledge @mdkerstanding of primary school children in order
identify the most effective format for future ntish messages [35Results from the National Diet and
Nutrition Survey (NDNS) for Young People [29hdicate the potential for both under and overitiatr within
subgroups of children in the UK [14A dietary supplement is intended to provide nutsehat may otherwise
not be consumed in sufficient quantities. Supplesias generally understood include vitamins, misefder,
fatty acids, or amino acids, among other substand&s authorities define dietary supplements asl$o while
elsewhere they may be classified as drugs or q@iteetucts [77, 28]Most supplements should be avoided, and
usually people should not eat micronutrients exqeguple with clearly shown deficiency [31hose people
should first consult a doctor [85An exception is vitamin D, which is recommendedNiordic countries [72].
The intended use of dietary supplements is to enthat a person gets enough essential nutrienjsPe&tary
supplements should not be used to treat any diseases preventive healthcardn exception to this
recommendation is the appropriate use of vitaméjs. Dietary supplements are unnecessary if one eats a
balanced dietSupplements may create harm in several ways, dmguover consumption, particularly of
minerals and fat soluble vitamins which can buifdin the body [97].Vegetables are considered esdent
well balanced diets since they supply vitamins, erats, dietary fiber, and phytochemicals. Each taige
group contains a unique combination and amounhedd phytonutriceuticals, which distinguishes thHeam
other groups and vegetables whithin their own gréaghe daily diet vegetables have been strongbpeiated
with improvement of gastrointestinal health, goadion, and reduced risk of heart disease, strokepric
diseases such as diabetes, and some forms of d@icetl, 27, 42, 51, 48]. Vegetables make up a majo
portion of the diet of humans in many parts of therld and play a significant role in human nutnitjo
especially as sources of phytonutriceuticals: vitem(C, A, B1, B6, B9, E), minerals, dietary fiband
phytochemicals [84, 20, 100].Vegetables as richreasi of vitamins, minerals, and fibers, and alsweha
beneficial antioxidative effects [102].Fruits anelgetables are valuable sources of minerals [6&],déets rich
in fruits and vegetables are also linked to de@@aisk of diseases (diabetes and cancer) Na]nutrition is
of major concern for many tropical developing coi@st Iron deficiency anemia, for example, affemte-third
of the world’s population [55].A high vegetable digas been associated with lower risk of cardioutasc
disease in humans [70].Low vegetable intake, inalarited diets, has been estimated to cause ab®&win81
ischaemic heart disease and 11% of stroke worldwfideording to the 2007 World Health Report unba&h
diets with low vegetable intake and low consumptibicomplex carbohydrates and dietary fiber aremeged
to cause some 2.7 million deaths each year [19].

Vegetable and fruit peels have advantages ovegrdilerbal extracts, as they are easily identifiable
commonly used by peopleich in various bioactive compounds, and some eifrtcompounds have been
characterized in terms of their chemical structuaed biological properties through use of structacgvity
relationship. Additionally, peels are usually calesied waste, so they are obviously cost effecB2g 78].Some
phytochemicalof vegetables are strong antioxidants and are titowegreduce the risk of chronic disease by
protecting against free radical damage, by modifyimetabolic activation and detoxification of caagens, or
even by influencing processes that alter the coafgemor cells. All the vegetables may offer purtien to
humans against chronic diseases, and vegetablel tiheir many forms ensure an adequate intake astm
vitamins and nutrients, dietary fibers, and phy&ultals which can bring a much needed measurelafdm
back to diets contributing to solve many of theagition problems. Vegetable contains a unique doation
of phytonutriceuticals, a great diversity of vedi¢s should be eaten to ensure that individuaks idicludes a
combination of phytonutriceuticals and tet@l the health benefit37, 48, 94,100].Among these vegetables is
brinjal or eggplant (Solanum melongena L). Bringal eggplant (Solanum melongena L). Is an important
tropical as well as subtropical vegetable crop,tiyassed for different types of recipes. Also havenedicinal
property which most important for human health [28tording to FAO, production of Brinjal is highly
concentrated, with 90% of output coming from fivauntries. China is the top producer (58% of wonldpaoit)
and India is second (25% of output), followed bygig Iran, and Turkey. Overwhelming epidemiologieald
clinical evidences strongly points to the role ofdative stress in increasing lipid peroxidatioritimately
resulting in etiology of several non transmissitieonic diseases [4, 61]. Dietary antioxidants ¢dsic acid, a-
tocopherol -carotene, lycopene and phenolic) found abundamtisuits and vegetables, neutralize the reactive
oxygen species, thus reducing lipid peroxidatiott damage to cellular organelles. Among dietaryoidiants,
phenolics are considered to be key health promotimgpounds with several biological effects inclggin
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antibacterial, anti-inflammatory, antiallergic, lapprotective, antithrombotic, antiviral, antica@genic and
vasodilatory actions [30].Increasing understanding awareness of the beneficial health effect ehplics in
human diet has led to hectic research on plantsfoimth in plant phenolics [60].Eggplant commonlyolum as
aubergine, melanzana, garden egg, brinjal, or gaatlis an economically important crop of tropicada
subtropical regions. Eggplant (Solanum melongenaisLpn important source of phenolic and flavonoid
compounds both of which are powerful antioxidaiitse major phenolic compounds found in eggplantlidel
Ncaffeoylputrescine, 5-caffeoylquinic acid, and c&yl-5-caffeoylquinic acid. In addition, trace quities of
flavonols, namely, quercetin-3- glucoside, quere8trhamnoside, and myricetin-3-galactoside areo als
reported in its pulp [60]. From 120 vegetables @ai@d for antioxidant activity, eggplant rankedceng the top
ten for superoxide scavenging activity. Flavonagtsated from eggplant exhibit potent antioxidantiaty
against chromosomal aberrations induced by doxciul§89].Phenolic extracts of eggplant possess high
glucosidase inhibitory activity and moderate tohhangiotensin I-converting enzyme inhibitory adiv56].;
suggesting its possible role in management of @pdiabetes and hypertension. Wild species of Satanu
particularly paniculatum and fastigiatum have begtensively used in folk medicine for their proteeteffects
on the liver and antisecretory gastric propert&®.Eggplant is an important source of plant datineitrients
available throughout the year and popular amongpthar, identification of genotypes with higher nerrts
could be beneficial, particularly for poor consumgz3].

Eggplant (Solanum melongena L. 2n = 24) is an ecocally important crop of Solanaceae family grown
mostly in tropical and temperate regions of thelav86].1t is popularly called as brinjal in Indits place of
origin and is also called as Eggplant in the USA Aabergine in Europe. Although a native of Indigyplant
is also cultivated in Japan, Indonesia, China, Budg Italy, France, the United States and manyicAfr
countries [91].The nutritional benefit of eggplardries according to its type. The nutritional comsifion
depends upon the species. The overall shape, sizedor are the same. An eggplant being rich Iniga is
advised to people deficient in calcium. The comjasiof minerals is vital for the formation of baneOne of
the interesting facts about eggplants is, it castéiaces of nicotine. The limit is absolutely stfiebody. Due
to low calories in eggplants, they are considereglthy for people on a weight loss diet. If you temabsorb
the nutrition completely, just eat it raw [653olanum melongens a common and popular vegetable crop
grown in the different parts of Iran and is a comnwegetable on Iranian diet. The shape of fruiiesafrom
ovoid, oblong, obovoid, or long cylindrical. Itsroposition has been recorded as per100 g of edidrgop is
Calories 24.0 Kcal, Moisture content 92.7%, Carhlishtes 4.0%, Protein 1.4g, Fat 0.3 g and vitamidg.3
Bitterness in eggplant is due to the presence ydofjlalkaloids which are of wide occurrence in pdaof
Solanaceae family. It may contain certain medicpralperties because medicinal uses of eggplant haea
reported. For example, white eggplant is good fabetic patients. It can cure toothache if friegj@gnt fruit
oil is taken. It has also been recommended as egllert remedy for those suffering from liver coaipts and
asthma [52].Eggplant can be consumed raw, boileoked stuffed. It can be used in variety of prepana like
soups, pickles [9].1t is a good source of vitarransl minerals. It is low in calories and high ingssium and so
could be used to control diabetes, hypertensionotegdity [91].Eggplant has chemicals that can cdigestive
upset if eaten raw, so is usually cooked. It cargtiéed, stuffed, roasted, served in soups andstand on
kebabs, and used in curries and stir-fries. Eggpkamutritious, being low in calories, fat, soditand is a
nonstarchy fruit that is cooked as a vegetableotitains a large volume of water. It is good folabhaing diets
that are heavy in protein and starches. It is ligfiber and provides additional nutrients suchpagassium,
magnesium, iron, folic acid, vitamin B6 and A [101].Superoxide anion radical scavenging and irazlating
activities of Nasunin a major component of anthod@ryapigment in eggplant peelsere demonstrated by
electron spin resonance [74].Anthocyanin from eggpprotected mice against cyclophosphamide muteiten
in vivo [10].Eggplants are members of the Solanac@dight shade) family, classing them as relatites
tomato, green pepper and tobacco. It has beentegptitat eating eggplant lowers blood cholestdrelps
counteract detrimental blood effects of fatty foaw clears toxic heat from the body. Eggplantssduto
relieve pain, hypertension, stomach ulcers, coldmstipation, bleeding hemorrhoids, swellingsy &mors.
Eggplant is reported to have an adverse effectemple suffering with rheumatoid arthritis and osithritis.
No controlled studies have been done to substentfed above claims of the eggplant. That the eggpla
contains Solasodine glycosides that are now usedh#o treatment of skin cancers. It has solutiamstiie
treatment of skin cancers and it produces glycdaills which are extracted and purified then incogped into
the cream, Curaderm BECS5, which is applied to a skincer resulting in the complete removal of ahaer
cells without affecting normal cells and healingtioé treated lesion with exceptional cosmetic tes{d2].A
recent study confirms hepatoprotective effectsesfesal eggplant varieties in hepG2 lines [2].Thare also
many reports on the health benefits of eggplante Tdsearch on the antioxidant activity of eggphaith
different assays was reported by [40]. [96].Carpetia systematic examination of the phenolic acidtent of
the fruit flesh of seven commercial eggplant caltsz Optimized extraction of phenolic acids frongggnt by
different solvents mixtures [59], and the relatioipsbetween phenolic content and antioxidant agtiaf
eggplant pulp. However, information concerning #mioxidant activity and phytochemical compositioh
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eggplant according to parts except peel and pulpnavailable. In this study, the antioxidant a¢yivand
phenolic contents of five different parts (calysai, peel, pulp, and stem) of eggplant extractetioydifferent
solvents (70% ethanol and water) were evaluf@édl [92].During the last years there has beernnaneased
demand for fruits and vegetables having a highetert in nutraceutical compounds [36, 54]. In tl@spect,
breeding programmes for improving the content ofibtive compounds in fruits and vegetables are rhewp
more important for public and private breeders RBgnolic compounds present in fruits and vegetabie
raising an increased interest due to their multieeficial effects for human health, which in maages is
derived from their high antioxidaactivity [15,16]. Furthermore, many of the phena@ampounds have a great
thermal stability and therefore are not lost afteoking [26] However, increasing the content in phenolics in
fruits and vegetables may lead to browning and riseguent loss of quality [98].Eggplant is consideas a
model vegetable crop for the improvement of nutuical quality. CGA has displayed antioxidant,
anticarcinogenic, anti-inflammatory, antiobesitgraiprotective, neuroprotective, and analgesicotsfg79]. The
main phenolic compound of eggplant is chlorogerid &CGA), which is a hydroxicinnamic acid with rtiple
beneficial properties for human health [67, 96]Hadtyanins, an important group of naturally occugrin
pigments of red and/or purple colored fruits, 4 main phenolic compounds in eggplant jé@].Nasunin, a
major component of anthocyanin pigment of eggplamass isolated from the eggplant peels, and itoaictant
activity was evaluated [43, 74 ].

Anthocyanins of eggplant peels were extracted. Theel of anthocyanin was 158.00ppm. These
compounds were administered to rats fed on hymidipic diet daily from 8 weeks by stomach tube. @hta
of the aforementioned measurements indicated that administration of eggplant peels anthocyanin
significantly decreased (P< 0.05) the levels ofisetotal cholesterol, low-density lipoprotein craikrol, very
low-density lipoprotein and triglyceride and incsed (P< 0.05) that high-density lipoprotein chaestin this
model. The antoxidation experiments showed thatlalygd potent antioxidant effects against the DPé&dtical
and reducing power of anthocyanin. Generally, tesabtained indicate that eggplant peels may become
important as a cheap and noticeable natural samfrcempounds with health protective potential, vihi@an be
used in pharmaceutical and fatty food [62].0n thieep hand, requires free radicals for immune system
responses. However, an overload of these moletialédeen linked to certain chronic diseases ofthibaer
and some form of cancers [80].Human body contains-feee radical defense system, which includes
antioxidant enzymes like catalase, peroxidase apdrsxide dismutase and antioxidants like ascabid and
tocopherol75].The word anthocyanin derived from two Greek@g antho, which means flowers and cyanine,
which means dark blue [39].Anthocyanin is generatigepted as the largest and most important grouier
soluble pigments in natuif84].They are responsible for the blue, purple, aed orange colors of many fruits
and vegetables. Also a lot of studies have showh Almthocyanin may have potential effects in redgdhe
risk of cardiovascular diseases and cancers bgxadént, anti-inflammatory and chemo protectivegaxies
[57].In addition the Anthocyanin possess potenthition effects on the epidermal growth factor netwe [99]
and neuroprotective effects on the Pc12 cells eeghds hydrogen peroxide in vitro and on cerebrethasnic
damage in vivo [49].Determination of antioxidantigity of Anthocyanin from of eggplant peels andindicate
which of them can become a new source of naturbxadant for food, nutraceutical and pharmacelutica
industries, peels of eggplant (Solanum melongerezescreened for their in vitro antioxidant acyiviflso,
evaluate the possible beneficial effect of antiexidon hyperlipidemia using an experimental modeéuted by
high fat diet [5].An antioxidant (free radical seager) is a compound that inhibits or delays thidation of
substrates even if the compound is present inrafigigntly lower concentration than is the oxidizeubstrate.
These free radical scavenger help in preventingsstinduced disease such as melanoma, cardiacelispor
diabetes mellitus, inflammatory and neurodegenaratiiseases, cancer [47, 69]. Fruits and vegetables
constituent important sources of antioxidants ardenals for the human diet [58].To detectaiiments and
diseases associated to mineral deficiencies [98h&se of their benefits for the health, the sedactind
development of varieties with improved compositien an increasingly important breeding objective in
vegetable crops [82]. Storage of food for a peffimin a long time in the air may be affect micromerits
especially vitamins, mineral and rare compound$ ag antioxidants, total phenols and total flavdaaiSo
adding or supplemented with vegetables peel wiltéase stored period for foods. Food is storedlimpst
every human society and by many animals. Storinfgad has several main purposes: Storage of hadestd
processed plant and animal food products for distion to consumers, Enabling a better balanced die
throughout the year, Reducing kitchen waste by gmésg unused or uneaten food for later use,
Preserving pantry food, such as spices or dry d@tignts like rice and flour, for eventual use in king and
Preparedness for catastrophes, emergencies awndipefifood scarcity or famine [83].The safe stera§food
for home use should strictly adhere to guidelines @ut by reliable sources, such as the UnitedeStat
Department of Agriculture. These guidelines havenboroughly researched by scientists to deterthiadest
methods for reducing the real threat of food paisgprfrom unsafe food storage [63].

Freezer temperature should be maintained below BS86d should never be thawed at room temperature;
this increases the risk of bacterial and fungalzgnoand accordingly the risk of food poisoning. ®rbawed,
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food should be used and never refrozen. Frozen $bodld be thawed using the following meth{gi4].The
United States Department of Agriculture, Food Safetd Inspection Service publish recommended storag
times for refrigerated food. Drying is the traditéd and oldest method of processing okra to redueevater
activity and improve the keeping qualifg4].Investigation effect of Drying Methods and Storage the
Physicochemical Properties of Okra. The resultswsitbthat blanching followed by oven or sun drying
decreased the moisture, vitamins A and C concémriabut increased the, protein, ash, iron, ziatziem and
magnesium contents of the okra fruits. However,aben dried okra samples were higher in these itoests
than the sun-dried okra sample. The viscosity angsture content of the samples decreased durirrggsto
regardless of the storage conditions. Howeverptaached and oven-dried okra samples packaged-tight
container and stored in dark, cool place, retamede of its chemical constituents and viscositynttiee other
stored sample$21].Study of nutritional value and effect of cooking, drying astbrage process on some
functional properties of rhynchophorus phoenicigsiitts showed that the proximate composition flaietd in
samples with a protein content of 67.09 % for larflaur. The moisture content recorded for thisaisvas
about 60%. The ash and carbohydrate contents attddfflours were 2.7% and 17.56% respectively. The
hyperbolic kinetics of dehydration showed thatsha was a slow process of dehydration (6 days veepaired

for the complete elimination of water) while thee@tic drying at 50°C and smoking were relativedpid
processes of dehydration [38].

MATERIALS AND METHODS

Materials:

Thirty (30) students of faculty education, thenesiganged between (19-24) years to apply the ioutrit
education program and sensory evaluation of sompplemented food products with vegetables peel sisch
"eggplant peel".

The measure of food education or nutritional awess program (before and after).

Sensory evaluation form included measures (taster. flavour, pores, textures, overall acceptghil

Sample of white wheat flour extraction (70-72%)svadbtained from supper market from Cairo — Egypt to
make some supplemented foods products with diffelerels of eggplant peel (5%, 10% and15%) such as
(Bread and Patton salee).

Sample of vegetables Peel (eggplant peel) wasl dryesun or in oven at 200 °C for 1 h. and powdered
Experimental food products (Bread and Patton sale).

Methods:
Preparation of students and nutritional educationgramme:

Work nutritional education programr nutritional awarenesfor students faculty education them ages
ranged betwee(l9-24) years old for food awareness of healthy Besnef vegetables peels especially eggplant
peel, this programme included the concept of edmecand nutrition education, available nutrientyégetables
peels, especially eggplant peel, How take advardhgegetables peels and use it in some food pted@n the
other hand, improvement sensory properties andise nutritional value of food products also immgment the
storage properties of foods. It was also work gliastionnaire included some phrases of Nutritieatication
of vegetables peels, especially eggplant peeldéstdbuted to a sample of the number of stude3fissudents)
them ages ranged between (19-24) years old, thésune was applied before and after on studentsaked
them opinion in this questionnaire to find the eiince in results of before and after measure.

Preparation of eggplant peel:

Fresh eggplant tubers were obtained from locaketdrom Egypt in May 2015. The tubers were washed
by water and peeled using kitchen vegetable pe€lar.peels were dried in a hot air oven at 200diCLfh it
grinned in blender to get powder and it were stated.8 °C until used.

Drying eggplant peel carried out by different noeth. Samples were dried sun drying or oven drying o
solar drying methods according to [53]. investidati®o types of food products such as (Bread andrPaalee)
supplemented with different levels of eggplant @&éb, 10% and 15%) and it was evaluated sensoiyatian
where as students from where (taste, colure, flgvtaxture, pore and overall acceptability), Pat®alee
sample was recorded good results in sensory el@tuatore than bread sample, then the group of Patitee
divided into three main groups. The first main grasi consisted of control group (hon supplementédatton
salee, the second main group is consisted of sopgpleed Paton Salee with different levels of egdpReel
(5%, 10% and 15%) and stored for (0 day) and thrd thain group is consisted of supplemented Pattdee
with different levels of eggplant Peel (5%, 10% &d/&@6) and stored for (20 days).
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Preparation of wheat flour with dried eggplant peel

Adding different levels of dried eggplant peel (5¥% and 15%) to (100 gm) wheat flour extraction
(70%-72%) and mixture it with little of water andding the other contents to make Patton Salee ptahd
then, this group divided as followed.

The second main group is divided into three sulyggcare as followed: The first subgroup is condiste
supplemented Patton salee with (5%) eggplant féw,second subgroup is consisted of supplementtdnPa
salee with (10%) eggplant peel, the third subgr@igonsisted of supplemented Patton salee with J15%
eggplant peel and the supplemented group with (§&plant peel) stored for (0 day). The third maiaup is
divided to three subgroups are as followed: Th&t Bubgroup is consisted of supplemented Patt@e saith
(5%) eggplant peel, The second subgroup is codsastsupplemented Patton salee with (10%) eggmast,
The third subgroup is consisted of supplementetbRaalee with (15%) eggplant peel also the suppited
group with (5% eggplant peel) stored for (20 days)d these samples were evaluated sensory evaltuatio
through students from where (taste, color, flavdaekture, pore and overall acceptability) compatedhe
control sample”non supplemented”.

Proximate Chemical Composition:

Chemical analysis of macronutrients (proteinssfatarbohydrates, Ash, Moisture and crude Fiber) an
micronutrients (minerals):

Evaluate the nutritional value of raw materiab(it and eggplant peel) and food product (suppleeaent
Patton salee with different levels of eggplant (&&b, 10% and 15%) to study the chemical compasitiach
as (proteins, fats, carbohydrates, Ash, Moistunegde Fiber ,vitamins and minerals and rare compssudh as
(total phenol, total flavonoids and total antioxitk) .

Proteins, fats, carbohydrates, Ash, moisture, &fitber and mineralsontents were determined according
to the method described in the [7].

Chemical analysis of micronutrients (Vitamins):
Vitamin B complex (B1, B2, B3, B6, B9 and B12) tems were determined according to [95, 90].

Chemical analysis of rare compounds:
Rare compounds such as (Total flavonoids, TotahBls and Total antioxidants) contents were detechi
according to [45, 7and 13].

Analysis of storage properties of vitamins (B cawr@nd vitamin C):

Evaluate vitamins and minerals, also rare compswsuth as (Total flavonoids, Total Phenols and ITota
antioxidants) after stored for period (0 and 20s)ap study storage properties of supplementecbPatlee
with (5%) eggplant peel, because this level wagptable from where sensory evaluation (taste, epflavour,
texture, pore and overall acceptability).

Vitamin B complex (B1, B2, B3, B6, B9 and B12) temis were determined according to [95, 90].

Analysis of storage properties of minerals:
Mineralscontents were determined according to the methedrited in the [7].

Analysis of storage properties of rare compounds:
Rare compounds such as (Total flavonoids, TotahBls and Total antioxidants) contents were detexchi
according to [45, 7, 13].

Statistical analysis:

The obtained data were Statistical analyzed ustognputer (programme of Statistical analysis
system”SAS"). The results were expressed as mestangard diviation’SD” and tested for significancgng
one way analysis of variance “ANOVA” test. And leasgnificant difference “LSD” tests at a probatyili
P<0.05, according to [8] a value of P < 0.05 was @ered to be statistically significant.

RESULTS AND DISCUSSION

Mean and percentage of the before and after measiunatrition education:

Data in table (1) and figure (1). Presented thamand percentage of before and after measuretidfioru
education of faculty education students “Home Eeoics department.” The mean of value of before nreasu
of nutrition education was recorded a low value.@85), and the percentage of it was (55.1%), b flean
value of after measure was recorded a high val0828) and the percentage of it was (80.3%).Inete the
results was showed increasing in the after measuraitrition education compared to the before measi
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nutrition education. These results agree with thafsSg85, 29].Also [1] whose mentioned thdhe goal is to
support awareness of nutrition and suggest poteatittary changes [46Whose Reported that awareness of
federal nutrition programs and use of the nutritiacts label are associated with reduced risk fm@sdy and
increased intake of fruits and vegetables. Relatigis between nutrition programs use of food labals$ risk
for overweight and obesity [77, 28faid that dietary supplement is intended to provid&ients that may
otherwise not be consumed in sufficient quantit®spplements as generally understood include witgmi
minerals, fiber, fatty acids, or amino acids, amotier substances [8Feported that most supplements should
be avoided, and usually people should not eat migreents except people with clearly shown deficief81].
Mentioned that those people should first consalbetor. And [60] Reported thalncreasing understanding and
awareness of the beneficial health effect of pHesdah human diet has led to hectic research ont fiteods rich

in plant phenolics

Table 1: Mean and Percentage of the before and after mea$uautrition education of faculty education stuide'Home Economics

department.”
after measure of nutrition education before measure of nutrition education Meal
ercentage %
80.323 55.085 Mean
80.3% 55.1% Percentage%

,/'

100.00% —
//’/ ;
50.00% - .i II u Percentage%
o ///

0.00%

Before measure of After measure of
nutrition education nutrition education

Fig. 1: Mean and Percentage of the before and after mea$urérition education Of faculty education
students “Home Economics program.

Mean and least significant difference (LSD) of sep®valuation of controbample and supplemented samples
of Bread with different levels of eggplant peel (3%% and 15%):

Table (2). Showed the mean and least significéfardnce (LSD) of sensory evaluation of controingde
and supplemented samples of Bread with differeveléeof eggplant peel (5%, 10% and 15BhE results in
this table revealed that, the mean valuesesfsory evaluation (taste, color, flavour, poresures and overall
acceptability) decreased gradually with increashmglevels of eggplant peel as compared to coofrdiread.
Data in table (2). Referred to, there are significdifferences at the level of (0.05) in the sampliebread
(control sample and supplemented samples), andniean, there are significant different between fthe
groups of bread (control sample and supplementeaples with 5%, 10% and 15% eggplant peel) in the
sensory evaluation (taste, color, flavour, poresutes and overall acceptability).Also these ddferes were
showed that, the best result was for the groupigif mean. Which the mean values of taste were ctispty
(9.56 , 8.60, 7.80 and 6.80) and The values of bS[®.05)of taste were (0.324) , the mean valaesolor
were respectively (8.40, 8.33, 7.40 and 5.80) addes of LSD of color were (0.210), the mean ofiealfor
smell or odor were respectively (9.67 , 8.80, &ff 7.20) and values of LSD of smell were (0.4€%,mean
values for pores were respectively (9.40 , 8.680 and 6.80) and values of LSD of pores (0.348)tha mean
values for texture were respectively (9.90, 8.Z20 and 6.20) and values of LSD of texture (0.297) this
mean, there are significant different at 0.05 fgydemented samples with different levels of egaipteeel (5%,
10% and 15%) as compared to control sample. Ineties the best results in the sensory evaluatiore wer
obtained in the lower level of eggplant peel (5%)ampared to control sample of bread (non suppieds,
which the result at level (5%) eggplant peel retipely (8.60, 8.33, 8.80, 8.60 and 8.40) and thetimd sample
recorded results in the same sensory evaluatigecésely (9.56, 8.40, 9.67, 9.40 and 9.90).

Table 2: Mean and least significant difference (LSD) of Btesamples (control and supplemented).

Mean of Sens aluation Taste Color flavour Pores Texture Overall acceptabilily
ples(Bread)
Control 9.56 8.40 9.67 9.40 9.90 46.93
5% 8.60 8.33 8.80 8.60 8.40 42.73
10% 7.80 7.40 8.00 7.80 7.20 38.2
15% 6.80 5.80 7.20 6.80 6.20 32.8
LSD at 5% 0.324 0.210 0.405 0.348 0.297 2.19
Values are expressed as mean +SD. Significart@Dp using one way ANOVA test.

LSD: Least significant difference.
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Mean and least significant difference (LSD) of BatBalee samples (control and supplemented):

Data in the table (3). Showed that, there areifsignt differences at the level of (0.05) in trengple of
Patton salee (control sample and supplemented samgth different levels of eggplant peel 5%, 108d a
15%), and that mean, there are significant diffebstween the four groups of Patton salee (costniple and
supplemented samples) in the sensory evaluatiste(taolor, flavour, pores, texture and overalleptability).
And the values of LSD of the same of sensory evamlnawere respectively (0.1968, 0.340,0.379, 0.1968
0.1968 and1.01).Also these differences referretl the lower and medium levels of eggplant peel@8d
10%) were obtained improvement of the sensory uswmin as compared to the control sample “non
supplemented”. Which the mean values in sensorjuatian for the supplemented sample with lower ledfe
eggplant peel (5%) were respectively (9.00 , 99080 , 9.20 and 9.20), but the mean values indh@essensory
evaluation for the supplemented sample with mediemel of eggplant peel (10%) were respectively (8,4
8.80, 9.20, 8.20 and 8.20) as compared to thealwample ,which it were respectively (10.0®,QD, 10.00,
10.00and 10.00).And the best results in the sersaaluation were for the supplemented sample dbRa&alee
with lower level of eggplant peel (5%) as compai@dontrol sample .

In generally, With comparison between the datasemed in table (3) were showed that, supplemented
Patton salee with different levels of eggplantl {686, 10% and 15%) was better than the produdireéd in
the total mean values of sensory evaluation, whigrere respectively (9.80, 8.76, 7.88and 6.84y@wpared
to the product of bread (9.39, 8.55, 7.64 and 6a68) the best result in the sensory evaluationshasved in
supplement Patton salee with lower level of egdpteel (5%), it was (8.76 ) as compared to corgeshple
(9.80).

Table 3: Mean and least significant difference (LSD) of BatBalee samples (control and supplemented).

Mean of Sensor
jon Overall

amples(Patton Salee) Taste Color flavour Pores Texture acceptability

Control 10.00 10.00 10.00 10.00 10.00 50

5% 9.00 9 9.80 9.20 9.20 46.2

10% 8.40 8.80 9.20 8.20 8.20 42.8
15% 7.733 7.8 8.6 7.2 7.20 38.533
LSD at 5% 0.1968 0.340 0.379 0.1968 0.1969 1.01

Values are expressed as mean 1SD. Significank@tQb using one way ANOVA test.

LSD: Least significant difference.

Chemical composition of White flour extraction {72%) and eggplant peel of (protein, carbohydrzk,
moisture, crude fiber, ash, vitamins, minerals exd component).

Data in table (4). Indicated to the chemical cosifan of white flour extraction (70- 72%) and etgynt
peel of (protein, carbohydrate, fat, moisture, erditber, ash, vitamins, minerals and rare compgnéntvas
obtained from table of chemical composition thagpgnt peel consisted of a high rates of proteih, drude
fiber, Ash and vitamins (B1, B2, B3, B6, B9, B12), @hich it were respectively (13.984, 3.83, 1.8811,
62.55, 121.27, 240.33, 171.65, 335.9, 60.67, 5&)6.dxcept the rates of carbohydrate and moistume w
recorded a low results, it were respectively (6668 4.866) as compared to white flour, which isweacorded
a high results in carbohydrate and moisture resmdgt(75.154 and 11.493). Wheat flour was recordddw
rate of protein, fat, crude fiber, Ash and vitam{B4, B2, B3, B6, B9, B12, and C) as compared tgpént
peel, which it were respectively (10.314, 2.30985, 0.38, 0.00, 1.94, 41.03, 5.08, 8.31, 1.3#448.03).Also
the eggplant peel was recorded a high rate in rmisesuch as (Mg, P, K, Cu and Mn), it were
respectivel{230.27 , 63.51 , 662.71 , 3.94 and 20.b4as compared to wheat flour (69.96 , 31.07 , Z54.2
1.80 and 6.60 ) and this mean that, with addingpkegny peel to some food products increased botlitamins
and minerals. Also it was obtained from chemicallgsis that, eggplant peel was consisted of higklseof
rare compounds such as (Total flavonoids, Totahplse and Total antioxidantst was respectively (2119.25,
59.66 and 88.19) as compared to wheat flour, anehg recorded low levels in the same of rare comgsu
(17.12, ND, 21.45). In the end, this mean thathwidding eggplant peel to some foods products ase both
of proteins, fats, crude fiber, Ash, vitamins, made and rare compound8hese results go parallel with [84,
100, 19)whose said tha¥egetables make up a major portion of the dietwhans in many parts of the world
and play a significant role in human nutrition, esplly as sources of phytonutriceuticals: vitami@s A, B1,
B6, B9, E), minerals, dietary fiber and phytocheats¢102].Whose reported thategetables as rich sources of
vitamins, minerals, and fibers, and also have beiagfantioxidative effects. Also [68] mentionedathFruits
and vegetables are valuable sources of minerads,3Z] said that Vegetable and fruit peels have advantages
over other herbal extracts, as they are easilytiftlrie, commonly used by peopléch in various bioactive
compounds, and some of their compounds have bemmaathrized in terms of their chemical structured a
biological properties through use of structure \afstirelationship. Additionally, peels are usuatignsidered
waste, so they are obviously cost effectj&2] whose reported that, eggplant composition e lsecorded as
perl00 g of edible portion is Calories 24.0 Kcabisure content 92.7%, Carbohydrates 4.0%, Prdidig, Fat
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0.3 g and vitamins130 g, [65those mentioned thdlhe nutrient content of eggplant is not very ergjt{per
100 g portion-cooked, boiled, drained). It is lawfat 0.23g and protein 0.83 g but does containesfilper 2.59g,
sugars 3.20g and give energy 35kcal. A searcheo$tientific literature shows that most interes bantred on
the peels of purple eggplant. The skin gets it rdtom a chemical called Nasunin or more correctly
delphinidin-3-(p-coumaroylrutinoside)-5-glucosiddasunin has been shown to have both antioxidant and
antiangiogenic activities. In the field of cancesearch, antiangiogenisis agents were heraldechew avay of
preventing cancer cells from growing and spreadingtopping the development of new blood vesskisl
[17,101].Reported thatggplant, Solanum melongena L., is a popular véeteterop grown in the subtropics
and tropics. It is called brinjal in India and argiee in Europe. The name "eggplant" derives framghape of
the fruit of some varieties, which are white andmd similarly to chicken eggs. Eggplant has chalsithat
can cause digestive upset if eaten raw, so is lyscabked. It can be grilled, stuffed, roastedyedrin soups
and stews and on kebabs, and used in curries ardest. Eggplant is nutritious, being low in cales, fat,
sodium and is a nonstarchy fruit that is cooked asgetable. It contains a large volume of watds ¢jood for
balancing diets that are heavy in protein and B&gclt is high in fiber and provides additionatrients such as
potassium, magnesium, iron, folic acid, vitamind&l A.

Chemical Composition dflacronutrientsof control sample and supplemented samples ofnPstlee with
different levels of eggplant peel

Data in table (5) and figure (2).Showed Chemicam@osition of Macronutrient§rotein, carbohydrate,
fat, moisture, crude fiber and asbf) control sample and supplemented samples of Psdtee with different
levels of eggplant peel (5%, 10% and 15%)e rate of protein in control sample and suppleed samples
with different levels of eggplant peel (5%, 10% altPb6) were respectively (10.527 , 10.684, 10.70d a
11.148) respectively, these results were showekasing in the rate of protein with increasing kel of
eggplant peel as compared to control sample. Butdte of carbohydrate in control sample and sup@hted
samples with different levels of eggplant peel wW@®71, 76.969, 76.889and 74.7T8%pectively, these results
were showed decreasing in the rate of carbohydviteincreasing the level of eggplant peel as camgdo
control sample, this is because of the contentatarrate in eggplant peel was [066(63 as compared to
flour (75.154). The rate of fat in control samplelaupplemented samples with the same levels gfl@ggpeel
were respectively (1.892, 2.505 and 2.949) thisrméeere is increasing in the rate of fat with easing the
levels of eggplant peel as compared to control $arth744), while that, there is decreasing in tate of
moisture with increasing the levels of eggplantl f@e489, 5.809 and 5.28) as compared to controipéa
(7.749). Crude fiber was increased with increasirglevels of eggplant peel (1.45, 2.36 and 3.58)ampared
to control sample (0.14). And Ash recorded incregsvith increasing the levels of eggplant peel 21.5.73
and 2.27) as compared to control sample (1.13fhénend, the rates of protein, fat, crude fibeld &sh
increased with increasing the levels of eggplaed pesupplemented samples with different leveleggplant
peel, and this is because of increasing this mifién eggplant peel as compared to flour, butrtte of
carbohydrate and moisture showed gradually decrgaisi supplemented samples with different levels of
eggplant peel as compared to control sample beadudecreasing the rate of it in eggplant peelammared to
flour, and the best results were appeared in thelsmented sample of Patton salee with 5% eggpleel as
compared to control sample. These results go panaith [52] whose reported that, eggplar@mposition has
been recorded as perl00 g of edible portion isr&al@4.0 Kcal, Moisture content 92.7%, Carbohyekat.0%,
Protein 1.4g, Fat 0.3 g and vitamins130 g. And [@Bpse mentioned that, the nutrient content of Egggs
not very exciting (per 100 g portion-cooked, bojlddained). It is low in fat 0.23g and protein 0@®ut does
contain some fiber 2.5g, sugars 3.20g and giveggn@bkcal. A search of the scientific literatureais that
most interest has centred on the peels of purgelagt. The skin gets it color from a chemical @dlNasunin
or more correctly delphinidin-3-(p-coumaroylrutimes)-5-glucoside. Nasunin has been shown to haik bo
antioxidant and antiangiogenic activities. In tied of cancer research, antiangiogenisis agents Wweralded
as a new way of preventing cancer cells from grgveind spreading by stopping the development ofblead
vessels.

Chemical composition of vitamins of control samghel supplemented samples of Patton salee withretiffe
levels of eggplant peel:

Chemical Composition dfitamin B complex and vitamin C was showed in taffle and figure (3). This
data revealed that, the mean of values of vitam@oBplex and vitamin C increased gradually in sep@nted
samples with different levels of eggplant peel (3%% and 15%) as compared to control sample. Saafple
supplemented Patton salee with (5% 10% and 15%)la&gigpeel was showed increasing in vitamin B caxpl
(B1, B2, B3, B6, B9, B12) and vitamin C. For exammupplemented sample with (5%) was recorded giigdu
increasing in vitamin B complex and vitamin C (1882 20.56, 221.62, 26.73, 54.89, 11.79 and 1118a85)
compared to control sample “non supplemented”(12M16, 42.29, 19.60, 6.02, 1.38 and 386.59), ithis
because of ,the values of vitamin B complex andmin C were high in eggplant peel (62.55) as coethéo
the value it in flour (0.00),and this mean thatthnadding eggplant peel in the samples increasedtseof
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vitamins, and the best results in composition ¢fmins were obtained in supplemented sample wisi§6)1
eggplant peel because of increasing the rategarhins (B complex and vitamin C). In the end, thisan that,
with increasing levels of eggplant peel increadeel tates of vitamins (B complex and vitamin C) fre t
samples, These results were in line with the resaflf77,28]. Whose said that, dietary supplemsnhiended
to provide nutrients that may otherwise not be oamed in sufficient quantities. Supplements as gdlyer
understood include vitamins, minerals, fiber, faityds, or amino acids, among other substance$ &ate are
in agreement with [31yvhose reported that, most supplements should biled, and usually people should
not eat micronutrients except people with cleatipven deficiency, [91].Mentioned thagggplant is a good
source of vitamins and minerals. And [6Blentioned thathe nutritional benefit of eggplant varies accogdia
its type. The nutritional composition depends ufion species. The overall shape, size and colothareame.
An eggplant being rich in calcium is advised togledaleficient in calcium. The composition of miners vital
for the formation of bones. One of the interestiagts about eggplants is, it contains traces obtime. The
limit is absolutely safe for body. Due to low caém in eggplants, they are considered healthy éapfe on a
weight loss diet. If you want to absorb the nutritcompletely, just eat it raw.

Table 4: Chemical composition of white flour and eggplan¢lpef (protein, carbohydrate, fat, moisture, créiler, ash, vitamins, minerals
and rare compound).

R . White flour extraction (70-
aw mater Eggplant peel
utrient value 72%) (100g9)
(1009)
Protein 10.314 13.984
Carbohydrate 75.154 66.63
Fat 2.309 3.83
Moisture 11.493 4.866
Fiber 0.35 1.58
Ash 0.38 9.11
Vit.B1 0.00 62.55
Vit.B2 1.94 121.27
Vit.B3 41.03 240.33
Vit.B6 5.08 171.65
Vit.B9 8.31 335.9
Vit.B12 1.34 60.67
Vit.C 443.03 5866.48
Mg 69.96 230.27
P 31.07 63.51
K 264.29 662.71
Cu 1.80 3.94
Mn 6.60 20.51
Phenols 17.12 2119.25
Flavonoids ND 59.66
antioxidants 21.45 88.19

Values are expressed as mean £SD. Significgt05 using one way ANOVA test.

Table 5: Chemical composition oMacronutrientsof control sample and supplemented samples obfPatilee with different levels of

eggplant peel.
Samples Control Supplemented Paton salee with Eggplant peel
Paton salee 5% 10% 15%
Macronutrients
Protein 10.527+2.00 10.684+0.110Q 10.707+2.0 11248
Carbohydrate 79.71+3.00 76.969+3.002 76.889+2.081  4.778+3.230
fat 0.744+0.231 1.892+0.201 2.505+1.00 2.949+1.003
Moisture 7.749+1.012 7.485+1.003 5.809+1.10( 5.2821
Fiber 0.14+0.121 1.45+0.102 2.36+0.511 3.58+1.302
Ash 1.13+0.141 1.52+0.112 1.73+0.302 2.27+1.015
--Values are expressed as mean +SD.
-Significant at p<0.05 using one way ANOVA test.

Chemical composition ahicronutrients"minerals” of control sample and supplemented samples obatt
salee with different levels of eggplant peel:

Mineral composition of Patton salee “control saenfdnd supplemented samples of Patton salee with
different levels of eggplant peels powder (5%, 1886 15%) given in table (7) and figure (4).1t wasained
that, with adding eggplant peel to food productattéh salee” led to gradually increasing in theueal of
minerals (P, Mg, Mn, K and Cu). This is becausénofeasing the rates of these minerals in vegeigidels
especially "eggplant peel" as compared to the semmerals in flour, such as the rate of (phosphoins)
eggplant peel was (63.51) while that the rate ef tame mineral in flour was (31.07), and this waissed
increasing the minerals in supplemented foods prsdwith eggplant peelhe rate of phosphors was increased
gradually with increasing the levels of eggplantlp@5.52, 94.05 and 95.55) as compared to cosaniple
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(69.16), and this is because of increasing theafdosphors in eggplant peel more than the rateio flour.
Also it showed that with increasing the levels gfelant peel increased minerals in supplementeglesnas
compared to control samples. These results agraemi#tn[91] mentioned that eggplarg low in calories and
high in potassium and so could be used to coniailedes, hypertension and obesityd [65].Reported that
Eggplants being rich in calcium is advised to peapficient in calcium. The composition of mineralsital
for the formation of bones. One of the interestiagts about eggplants is, it contains traces obtimie. The
limit is absolutely safe for body. Due to low caésr in eggplants, they are considered healthy éapfe on a
weight loss diet. If you want to absorb the nutritcompletely, just eat it raw

80 7 .
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Fig. 2: Chemical composition dflacronutrientsof control sample and supplemented Samples obiPatilee
with different levels eggplant peel

Table 6: Chemical composition of vitamins of control samated supplemented samples of Patton salee withrelifféevels of eggplant

peel
Samples Control Supplemented Paton salee with Eggplant peel
vitamins Paton salee 5% 10% 15%
Vit.B1 12.0142.142 13.268+3.100 20.55+3.530 27.54+3.00
Vit.B2 0.76+0.232 20.56+3.310 26.13+3.321 38.38+2.032
Vit.B3 42.29+3.013 221.62+4.251 232.96+4.101 265.47+4.012
Vit.B6 19.604+2.210 26.7343.612 51.16+3.503 55.50+2.051
Vit.B9 6.02+1.041 54.89+3.00 88.73+3.100 109.07+3.301
Vit.B12 1.38+0.301 11.79+2.150 12.26+2.402 60.67+3.021
Vit.C 386.59+4.00 1118.25+5.021 1650.06+6.120 2500.3647 .
Values are expressed as mean +SD. Significart@Op using one way ANOVA test.
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Fig. 3: Chemical composition of vitamins of control sampled supplemented samples of Patton salee with
different levels of eggplant peel

Table 7: Chemical composition aficronutrients"minerals “of control sample and supplemented dampf Patton salee with different
levels of eggplant peel.

Samples Control Supplemented Paton salee with Eggplant peel
Micronutrients Paton salee 5% 10% 15%
P 69.16+3.125 75.52+3.005 94.05+4.651 95.55+3.532
Mg 71.18+3.030 78.55+2.060 98.43+3.042 106.55+3.321]
Mn 0.521+0.311 8.50+2.021 14.98+2.010 18.54+2.012
K 280.95+4.005 431.77+3.042 437.38+4.033 537.16k5.1
Cu 2.862+1.003 3.236+1.011 3.60+1.011 3.61+1.011
Values are expressed as mean +SD. Significart@Op using one way ANOVA test.

Chemical composition of rare compoundbtal flavonoid, Total phenolic androtal antioxidants “of control
sample and supplemented sample of Patton saleg%%iiheggplant peel:

Data presented in table (8) and figure (5).Ina@idathat, with adding eggplant peel to product oftd®a
salee increased the all of Total flavonoid@istal phenolic and Total antioxidants respectiv@lyp16, 71.02and
54.82 as compared to the control sample (MB,53and 32.83). In the end, the results were obtaihatj Total
flavonoids, Total phenolic and total antioxidants were impdwith adding eggplant peel to Patton salee, this
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is because of increasing this nutrients in eggptee respectively (2119.25 , 59.66 and 88.19) rntioai@ the
content it in flour (17.12 , ND and 21.45).Thessutts go parallel with those of [6G}hose said thaEggplant
(Solanum melongena L) is an important source ofnphe and flavonoid compounds both of which are
powerful antioxidants, [43, 74] whose reported that, Nasunin is a major compiboieanthocyanin pigment of
eggplant, was isolated from the eggplant peels,i@rahtioxidant activity was evaluated . [62].Mened that,
anthocyanins of eggplant peels were extracted. [Ewel of anthocyanin was 158.00ppm. And tertiary
butylhydroquinone (TBHQ) at 200ppm were investigatey 1, 1-diphenyl-2-picrylhydrozyl (DPPH) free
radical scavenging and reducing power assay. fd8p Indicated to information concerning the ariitant
activity and phytochemical composition of eggplantording to parts except peel and pulp is unavaildn
this study, the antioxidant activity and phenolimtents of five different parts (calyx, leaf, pgallp, and stem)
of eggplant extracted by two different solvents%yr6thanol and water) were evaluatéad [5]. Determined
the antioxidant activity of Anthocyanin from of qggnt peels and to indicate which of them can becamew
source of natural antioxidant for foodutraceutical and pharmaceutical industries. Thege in the present
study, peels of eggplant (Solanum melongena) wereesed for their in vitro antioxidant activity. 4,
evaluate the possible beneficial effect of antiaridon hyperlipidemia using an experimental modeuced by
high fat diet. Also [30].Said that Among dietaaptioxidants, phenolics are considered to be kejtine
promoting compounds with several biological effectsluding antibacterial, anti-inflammatory, anksabic,
hepatoprotective, antithrombotic, antiviral, ant@aogenic and vasodilatory actions.
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Fig. 4: Chemical composition ofmicronutrients"minerals “of control sample and supplemented dampf
Patton salee with different levels of eggplaeel.

Table 9: Chemical composition of rare compounittal flavonoid, Total phenolic andotal antioxidants “of control sample and
supplemented sample of Patton salee with €&ggplant peel”.
Sample supplemented Paton salee witl
Paton salee (Control)
are components 5% Eggplant peel

Total flavonoids ND 1.916+0.5
Total phenolic 46.53+3.065 71.02+3.541
Total antioxidants 32.83+1.113 54.82+2.023
Values are expressed as mean +SD. Significant@0p using one way ANOVA test.
80 T
60 1 .
40 m Total flavonoids
20
0 r W Total phenolic
Paton salee |(Paton salee) L
59 Total antioxidants

Control  |Eggplant peel

Fig. 5: Chemical composition of control and supplementedda of Patton salee with eggplant peel of rare
compoundTotal flavonoid, Total phenolic and otal antioxidants”.

Storage properties of Vitamin B complex and vita@iof control sample ansupplemented sample of Patton
salee with (5%) eggplant pestoredfor (0 day and 20 days):

The results of Storage properties of Vitamin B pter (B1, B2, B3, B6, B9 and B12) and vitamin C of
control samples (stored for 0 day and 20 days)atkned in table (9) and figure (6). The data @ades that,
The values of vitamin B complex (B1, B2, B3, B6, &9 B12) and vitamin C showed a significant insieg
in Storage propertiéa control sample (stored group f@rday as compared to control samgtored group for
20 days, it were respectively (11.60 , 2.13, 135.62 536.12.51, 2.48 and 618.83) and ( 10.09 , 0.782%
,19.60 , 6.02 , 1.38 and 386)59also the results of Storage properties in #Hraesvitaminof supplemented
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samples with 5% eggplant peel (stored for O dayjevehowed significant increase as compared to dhees
supplemented samples (stored for 20 days) , iewespectively (13.268 , 25.19 , 221.62 , 26.78.8%, 11.79

, 1415.79) and (12.01 , 20.56 , 152.85, 26.64.4885.81 and 1118.25)The rate of vitamin C was higher in
the all of groups as compared to vitamin B complexthe end, data in table (9). was improved ofeje
propertiesof vitamins (B complex and vitamin C) in supplemensaanple with (5%) eggplant peel and stored
for (0 day) as compared to supplemented sample thitlrsame level of eggplant peel and stored ford@g,
because of the stored group for (20 days) was defside (At room temperature) for (20 days) before
Conservation and this affected on vitamins and éeduchanging in vitamins, but the stored group(foday)
preserve fresh in freeze .

Table 9: Storage properties of Vitamin B complex and vitar@irof control sample ansupplemented sample of Patton salee with (5%)
eggplant peébr (0 day and 20 days)

Samples Control sample stored| Control sample stored| Supplemented Paton SalpeSup\)lsilt?]n:zentegrﬁatgglsalee
amp for “0"days for “20"days with Eggplant peel 9gp P
Vitamins
Paton salee Paton salee 5% stored for “0"day 5% stored for “20"days
Vit. B1 11.60+2.120 10.09+2.031 13.268+3.100 12.01+2.142
Vit. B2 2.13+1.100 0.76+0.243 25.192.221 20.56+3.310
Vit. B3 135.62+3.054 42.29+3.013 221.62+4.251 152.85+3.331
Vit. B6 26.53+2.320 19.60+2.210 26.73+3.612 26.64+2.102
Vit. B9 12.51+2.110 6.02+1.041 54.89+3.00 28.48+3.501
Vit. B12 2.48+1.010 1.38+0.301 11.79+2.150 5.81+2.110
Vit. C 618.83+4.056 386.59+4.00 1415.7946.564 1118.25+5.021
Values are expressed as mean +SD. Significart@Dp using one way ANOVA test.
1600
1400 ]
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1000
200

—1

W Vit. B1
-1 W \Vit. B2
NN N

200
0 = Vit. B3
5% storaged | 5% storaged ;
for “0”day for “20”day W Vit. B6
Patonsalee | Patonsalee | (Paton salee) | (Paton salee) mVit. B9
Control sampleControl sample| Eggplant peel | Eggplant peel Vit 812
stored for stored for Vit. C
“0"day “20"days
Samples

Fig. 6: Storage properties of Vitamins (B1, B2, B3, B6, &%l B12) of control sample asdpplemented
sample of Patton salee with (5%) eggplant fie0 day and 20 days)

Storage propertiesf micronutrients'minerals “of control and supplemented samplefatton salee with
different levels of eggplant peel.

Data presented in table (10) and figure (7).Reagbdhat, there is improvement in storage propedies
minerals with adding eggplant peel to food produ@®satton salee” as compared to control sample "non
supplemented”. Such as the rate of mineral (MgEantrol sample ( stored for 0 day and 20 days) was
respectively (78.17 and 71.18), and the rate ofesanimeral in supplemented samples with (5%, 10%14%)
were respectively (81.81 , 93.20 and 96.93) arslgshowed that, there are improvement in the ratsinérals
with adding eggplant peel. This because of the rates of all minerals in eggpieel was high as compared to
the rate of it in flour. And this led to Preseraatiand stability of minerals in food products (Batsalee)These
results gagparallel with [65].Whose reported thBggplants being rich in calcium is advised to peageficient
in calcium. The composition of minerals is vital the formation of bones. One of the interestinggSaabout
eggplants is contains traces of nicotine. The lim&bsolutely safe for body. Due to low calorieeggplants,
they are considered healthy for people on a wdag# diet. If you want to absorb the nutrition cdetgly, just
eat it raw And [71]. Investigated nutritional content of pies fiietd with potato and eggplant peels and
mentioned that levels of Fe, Mn, Cu, Ca, Mg, Nagrtl P was higher in blends than control. Also,aheas a
slight variation in mineral content between bleathples.

Storage properties of rare compound (Total flavdsoT otal phenolic and total antioxidants) of @ohaind
supplemented sample of Patton salee with (5%) eggpkel

Data in table (11) and figure (8). Showed storpgaperties of rare compound (Total flavonoids, Tota
phenolic and total antioxidants) of control samfdored for 0 day and 20 days) aswpplemented sample of
Patton salee with (5%) eggplant peel (stdard day and 20 days). The mean of values of af&lTflavonoids,
Total phenolic and Total antioxidants were incréagmdually in thestorage properties for (O dayjth adding
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eggplant peel as compared to supplemented samiiig3%i) eggplant peel and stored for (20 days)ntlean
values of total flavonoids in control samtoredfor O day and 20 days) were respectively (ND and Hid
supplemented samples with (5% stored for 0 day 2hdlays) were respectively (3.01 and 1.916), Total
phenolic in the same of samples were (71.02 , 46.382.86 and 102.04) and Total antioxidants were
respectively (40.18 , 32.83 , 74.57 and 54.82thinend the two supplemented groups with 5% eggplael
and stored for(( day and 20 daysvere obtained improvement in the results of @mpound as compared to
control sample (stored for 0 day and 20 days), Hmed best results irstorage propertieshowed in the
supplemented sample with (5%) eggplant peel amédtior (0 day) as comparedgapplemented sample with
(5%) eggplant peeind stored for (20 daydhis is because of the supplemented sample with &fgplant peel
and stored for (0 day) was preserved fresh inrdsezer , but the supplemented sample with (5%)laggpeel
and stored for (20 day) was left with outside fOrdays (At room temperature) before preservatiofieazer
and this led to lost the amount of rare compoundtt@ other hand, the rates of rare compound iplaggpeel
was high as compared to flour and this led to Kegjaind stability of rare compounds. These resgitseament
with [92]. Whose indicated to information conceigithe antioxidant activity and phytochemical conipos

of eggplant according to parts except peel and pulpnavailable. In this study, the antioxidanthatyt and
phenolic contents of five different parts (calysai, peelpulp, and stem) of eggplant extracted by two défifie
solvents (70% ethanol and water) were evalugked.[5]. Determined the antioxidant activity of Anthagyin
from of eggplant peels and to indicate which ofthean become a new source of natural antioxidanfofud,
nutraceutical and pharmaceutical industries. Tleeefin the present study, peels of eggplant (Swmlan
melongena) were screened for their in vitro antlari activity. Also, evaluate the possible benafieiffect of
antioxidant on hyperlipidemia using an experimentatlel induced by high fat diet.

Table 10: Storage propertiesf micronutrients'minerals “of control sample and supplemented damgf Patton salee with different levels
of eggplant peel.

Samples Control sample Cogtgﬁ)(leg?omrple Supplemented Paton salee with Eggplant peel
stored for “0”days “20"days
Paton salee Paton salee 5% 10% 15%
Micronutrients
P 69.16+3.125 68.64+3.611 86.41+3.540 89.13+3.63 04.7B+4.451
Mg 78.17+3.602 71.18+3.030 81.81 +3.001 93.20+B.50 96.93+4.110
Mn 8.78+2.124 0.521+0.311 10.47+2.300 13.10+2.35(Q 6.02+2.060
K 280.95+4.005 254.28+4.465 473.62+4.030 610.1581.6 634.46+5.455
Cu 2.80+0.712 2.79+1.061 2.862+1.003 3.26+1.371 7812110

Values are expressed as mean 1SD.

500 1

i

300 =P
200 1

Tog = Mg

Mn

Significank@t@b using one way ANOVA test.

mK
Supplemented Patton salee with eggplant

pecl mCu

Fig. 7: Storage propertiesf micronutrients'minerals “of control sample and supplemented Sampf Patton
salee with different levels of eggplant peel.

Generally, supplemented with eggplant peel was led to amdrgment in the sensory evaluation, chemical
composition of ash, crude fiber, vitamins and mah@nd rare compound. From the obtained data,uldcbe
recommended that using the lower levels of eggpterati (5%) in food products to give the best resolt
sensory evaluation. And my results agreement wghrésults of [71]. Whose reported that, bothpotato and
eggplant peels are considered as two among newecesof good protein, fiber, moisture and minemais
account of their important roles in human nutritaord health,

Conclusion:

On the basis of the above mentioned data, the aftecation measure were appeared improvement more
than the results of the before education measangl, also the results of sensory evaluation weraimdxd that,
supplemented Patton salee with different levelegifplant peel was better than supplemented bretdtine
same levels of eggplant peel , and the best reisuttsnsory evaluation showed in supplement Paiatae with
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low level of eggplant peel (5%) more than supplembread with the same level of eggplant peel.
SupplementetPatton Salee with different levels of eggplant pé&lo, 10% and 15%) was recorded significant
increasing in both proteins, fats, crude fiber, astamin B complex(B1, B2, B3, B6, B9 and B12)itamin C
and minerals(P , Mg, Mn, K and Cu) also rare conmgsusuch as (Total flavonoids, Total Phenol andlTot
antioxidants). But it was recorded significant @é@ging in carbohydrates and moisture, this meaat th
eggplant peels are considered as a good sourcesotdin, crude fiber, ash, vitamins and mineralad a
phytochemicals on account of their important ralediuman nutrition and health ,therefore, eggpleeels
could be used to raise nutrient value in some fpamtucts The results of storage properties for vitamins,
minerals and rare compounds were explained impreweraf supplemented sample with (5%) eggplant peel
(stored for O day) better than control sample amgpbemented sample with the same level of eggpast
(stored for 20 day).

Table 11: Storage properties of rare compound (Total flavdsor otal phenolic and total antioxidants) of cohtmdsupplemented sample
of Patton salee with (5%) eggplant geel0 day and 20 days).

Samples Control sample| Control sample stored Eggplant peel Eggplant peel
stored for “0"days | for “20"days (Paton salee) (Paton salee)
Paton salee Paton salee 5% stored for “0"day| 5%  stored  for

“20"days

rare component

Total flavonoids (mg/gm) ND ND 3.01+1.102 1.916+0.5

Total phenolic (mg/100gm) 71.02+3.541 46.53+£3.065 182.86+4.673 102.04+3.701

Total antioxidants (%) 40.18+2.151 32.83+£1.113 74.57+£3.520 54.82+2.023

Values are expressed as mean #SD.
Significant at p0.05 using one way ANOVA test.

200
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M rare component

Total flavonoids

Control  Control [Cggplant LCggplant
sample  sample peel peel
stored for stored for Total antioxidants

“0"day “20"days

M Total phenolic

Samples

Fig. 8: Storage properties of rare component (Total flawdgor otal phenolic and total antioxidants) of coht
sample andupplemented sample of Patton salee with (5%) egtjpeel

Recommendations:

According to the obtained results, it could beoremended that:
1-Nutrition education programme should be encoutagenform the public about health benefits of e&iples
peels especially eggplant peel.
2-encuarge people to eat vegetables with peelcigdlyeeggplant peel and eat it Grilled or boiledkeep on
available nutritional value in peel, because Fryéagses lost nutrients in peel.
3- Can be improved supplemented bread taste wath leivels of eggplant peel by using some stuffinghsas
cheese, or Jam.
4-Using drying vegetables peels such as eggplaitipéncrease period preserving of foods.
5-Eating vegetables with peels because of it highé content of vitamins, mineral and rare compigun
6- Can be increasing the nutritional value of sdomgls by supplemented with dried vegetable peels.
7-Can be eat vegetables peels after drying itdgrgnand using it in some bread and bakery prodsits as
(bread, Patton salee, pizza and pies).
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