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Al (aleal) gyine Julin ) Juai ol (52 A saad) cdbad) Ay Wl Lol e Lagy 15
5 axy ddlidall 5SL dacaall Gl (s Ball diaganl) A & dysina (3558 9n JaaDl ol LS 3yl
Aagies (3oyd Bal) cageal) s ) 260 Bha daps vie A e Law 15 550 2 <0 ¢l
il (PPM 500 <300 ¢100) Sl Jslay) paldt alls dacaall coll cilie gy daaaly

LS5l e (el (meaS % 0.257 «0.279 <0.301)

o3 5yl Amgenl) A (mpiad e Liisall Gloyl) 558 Galdtiie dae el cilial) 508 Jjas
GilSyar A3lae (%73 Jga) clol s 8 535msall Jsiided) ilSye e Jlall gyinall ) gl
N5 sl oda 5aLg) e Linpla 50u€U slimall aliall alajy G (%27 lsa) Lsidl (e Sl

.(Wang et al.,2011)

(Lutfullah et al.,2015) 5 (Abd El-aaH and Halaweish,2010) a giliill o2a cusls:

ol il (mlaa¥l A (i 8 el 1) i) clilie claliie (356 155y il
ad) Sl e pe bl 2 ol LS e lial) 5ok lalcan e A glal) <oyl
oabaa) Ui 4 5 mlets) L) el 520SY) ilabias 3ila) o 1saas 03 (Zhang et al.,2010)
e ilgis 260 aie oy Al (e Lasy 21 LA el ale <oy 85y all Ayl

oaldine (e ddline 31 (uadl) sle ) aexiy 19a (3 (Ibraheem and Abou-Zaid.,2014)
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L)lae) syall Aagead) 5als o goina 580 Jumdl G Jangs 5200800 de e Cag s ara Glall )i
-(ppmM 900) plal Hedd paliiiad (IS (28 LAl Ay
3l Badl Aagaad) L A Adiaad) Glayd) sddl Al palidiua) dila) a6 :(16) Jgaad)

%60 die Al uadd) e

as [ GAR e paldiuall 385
15 5 0 (ppm)cyl clie b
0.72% 0.012 | 0.268%+ 0.0057 0
0.301%+ 0.001 | 0.202°+ 0.0072 100
0.103% + 0.0064
0.279°+ 0.002 | 0.186+ 0.007 300
0.257% 0.0043 | 0.172°+0.002 500

A(SD) wbimall Cahaiy) ga il Ko DU Laussia Jidh Aagill

A(P<%5) A& (ssiua Lo Aasina (338 35 () bl dgeall pain Dbl CapaY) jali
ad) dad B ddiadl glayl ) gddl Ay palitonl) dila) il A .3-3-4
:(eo60) B daya S QoA uadd) ale cu il as g )

sdall 21 ) Jeas Leld 30uY) il ey el 535 o Dise (PV) s gl dad aes

e et Al slaaYly claaall £ Ly a1 il pe Jelilly 3y all
il Jelal) AL pailly Aalled) Jabye ge Lsine 3S sl 4e8 <3l .(Mohdaly et al.,2010)
Syl a3y b & il sae ) (17) dsaad) sads cdasale 0S5 3 s l) dad 8 Cplelall D
Cagyl e Al (e Losy 15 (DA aalil) Aige 5 Addal) Glayll ) Galiiossy daeall il ligel

2760 8yl Axpa e ol 5080 e e
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& (3:12) e gl a1 B s e axy gyl J 0L 8 clay ally Aacaad) e il A
Gl alie A Jaliy) gloll Hedd Galiiue 5l GlS cpa 3 (@) 18/05:880 e 40.4)
Ll 8 camLally L5jlie 2S5yl o8y a8 Jl65 5 Lisinay Lage (PPM 500 5 300 5 100) ie e dl)
e 108.00) N ciliags Aoy 2 gpull a8y dad cuyolai (Lasy 15 2a) e panall 500V 4y
Cilaiiall 1808 il 1) g 0 syl o0 Amipall apll oiig sl die 3 (o) 48/05,380
£8/0288 1 19.44 5 23.85) ) (P<%5) Lisine 2uSgpll ady ad Jli5 25 4091 500S54l)
sty oxnh 32w aliaeS JJslay) Gloll sl Galiiiie aladiul die (el ale <y cilie ()

ol dlie ) B €l a8y A (s b8l Jaadl 3L s e (ppm 300 5 100)

A ynll A les — 4 PR LI | ALY ‘(ppm 500) Sy gl e 88 Galin Ll
0585 o 0Sas %60 s dnpa e 0l e Lagy 15 550 2x Jah () 65/0p08180 i 13.47)
At Ll Lipey Ljlie (Jlayll sl aliiie dlabeal) cilisall asead 2€gpull 2851 4 casiiall 4ol
gl LS pall 02 508U Baliaal) Al Lg3yady cilialiisa) o3a & 2sasall st gsinall oo
Liiig pall ysdal) e oLl Jie dygall Azl (e aaal) e Jlly Joaid sl sale Ao Jaii
38 lialiiual Al 8)08 ) ol S8 il i (Topuz et al.,2014) s2usY) cillee
O JS 8l e Bals 1385 uadl dlie ol Y] paally sansSB Y raad e la)l

.(Islam et al.,2018)« (El-Hadary and Taha.,2020)

Soliad) Glofll Hed8 Galiiiae 338 Gu 53l ((2016) Konsoula 4d) Jeas e e 3855 LS
axy 8)A) il A gyl A s 8 (ppm - 200) BHT e liall 5208Y1 slias e (ppm 1000)

il e 8 (@) 18/05: 8080 e 346) G A Sunal) 52 SV Cagy b 2L 10
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s lialiiue G 553y 3 A0V 50 clatie (585 e 8 3l ST IS (ppm 1000)

Ol uacs

se il (PV) ssS gl ad) ad B ddiaal) ol el Galidions Adla) L5 :(17) Jgaadl

.3060 Ae Al Guaddd)

s/ ALY () waldiall i85
15 5 0 (Ppm) w3l wlie A
108.00% 2.81 40.4%+ 1.61 0
23.85%+ 1.22 14.55°+0.5 100
3.12%+0.13
19.44% 0.51 12.04% 0.23 300
13.47%+ 0.42 7.89°+ 0.56 500

{(SD) olmall Gy e il S A Lans i Jici al)

((P<%5) 4% (s5isa o Lisine (3508 2925 () 2nlsl) dsenl) (o Al CapaY) i
AR Guadl) dle ) clie Baus) jadai B A8 Adee AL Al 4-3-4
:(2°60) B Ao e Aidally

(18) Jsaal) pouasy Agliall 3530 Y) 5asay (3laty Lo dage dans 52 i) gl ot clall )

oaliie dacadly (°60) dap Ao dsjaall il clie apead 5o sl & i dlee il

celia sl auda 300l alias o e A LY Ao s Adtadll Glayl) i
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%60 Ao ¢y jaally Adiaal) Gl sdd Galiiae setall Guaddl sl cy) cilial

3 aSSU aliaal) ol LS gyl a3 5 al) dagasl) i) 385
(%) (<5 &5/Oaisisa luo) (W anas o) A
~ - -~ - =3 - - or - J.A' i
Gy |G | ey | NS | R | NGRS
23.35° 32.26° 92.77° 40.41° | 0.542° | 0.268 5
0
13.96° | 19.85* | 157.16° | 108.68% | 0.942° | 0.720° | 15
4753 | 53.69° 27.40° 14.55% | 0.405° | 0.202° 5
100
32.51° | 39.41° 38.50" 23.85% | 0.607° | 0.301° | 15
69.33° | 74.06° 20.78° 12.04% | 0.343" | 0.186° 5
300
48.77° 57.98° 31.75° 19.44% | 0526° | 0.279% | 15
79.27° | 84.23° 13.02° 7.89° 0.277° | 0.172° 5
500
62.99" 71.16° 19.15° 13.47° | 0.429° | 0.257% | 15

(SD) olimall Ciaiy) g <l Ko AN awssia Jidh daill

(P<%5) 48 (s5ise e Lygina (3558 d5as ) aalgl) Caall e Aibiad) CanY) jui




2 {Ledain AUa) 5 A0l Cilaiiall Giamy e 8 el ) 38 Cilialiiv dilal yili} IS

P g ) o) Aad b B AN Alee 50 A 1.4-3-4

ey Syl dad 6 Ll Tays Teli)) (18) Jaal) (8 e s LS cull il el

(a0 38088 e 19.15 531.75 ¢38.50) ) dyyaill dlgs b e caniiy) Cum ¢ i Llee
Al Y Gim oxpb Sl 8y ¢ sl e (ppm 5006300 ¢100) o dac ) capll cilie (e S
&V as AU 3ausY) Alee sy ol G aS ) 0% elsedl kY apra sa B il Al
o) (2010) eda)s Serjouie o LS chugll 3 3yall H5aall GAals 2085 5 )uells 2S5yl S5
L 23y AN B)ha days Jie dadipe Bha Clajal Gl pad vie Lald Jiy £ LY axe Baasie Gl
Syl CsSl annSY) pe Aggany Arnial) e Aaal (alaa) Je i Cua 1Sl ) dad
A0 T8l 550 Ayles 8 Adlias sale (of (e AR 2a L) Ae 8 anuSgpull o8y dad ClS e b
e cami)) Ul () 35/0,1880 e157.16) carly Cum el Ay (e Lagale IS e
dacaall DAY il 0 ) a8y 2 Jagie (e (%081.1) ayad dpins 3Ll die 3 2uS; )
Dall saall aa Jelin illy ddiaa) Glojll el paldtine (yaa dumnlall 30uSY) Cilslian g0 350 13

Al Ledlels Gl LY a5

ok bl (3l (Bopitiya and Madhujith.,2014) Le sla ) dhall ae glial) o3a (3855

Al Ay Gy LS L aeal) B LT 8 il ) (oS e D Glaa)ll 98 alitie
ol g puall A i 3 e s Y1 G Lol el Galiius of (2019) 2525 Mekawi |
e J8 aliiidl decad) cugill el G Cua adeie Glysal B ey Guedll ale <y 8 A1)

.(PpM 1000) Js 858535 (ppm 200) BHT 2 deeaall (5 A1 clially ijlie 20yl o))



2 {Ledain AUa) 5 A0l Cilaiiall Giamy e 8 el ) 38 Cilialiiv dilal yili} IS
(FFA) 3all ddagaal) dad ok & il 50 Ay 2.4-3-4

paleal 0583 gsanll Sl Jlaill Gyl e palead) 2 L) gsaall aead) ) dolee 3
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Lo & Uiy Jaassll 8 mlaa¥l 5opnd ) (o0 1y sl 50 nSY) cilavine o LY 4y

bl saga e 1dse (FFA) 5all dgaall (alea) g5ine 2235 «(Stevenson et al.,1984)

Al clatially Cugll 8 Algdie e 4S5 gl ) a5 4V 4V delia

o 3yall Al palea) Jiiil A e o (Y (18) Jsaal) 3 Led) L) il meias

il el (gl (maaS% 0.942 <0.542) 5yl G ganl) A cualy Cum 28l Al ) Llee
e by )y 55a) diadl) palea) QS s cumind) L il e Loy 15 55 sl d3jall
3255 paldially dacad) Gl Gyd S ddinall Glajll )5d8 (aldliie aeadll 4w aly)
e 88y dimpen B e i any Loy 15 55 50l (il DA bl Ll ppm 500
Coaly Y cma il s oy A alall dyys A8 kil Lo a LS (Ll (m 4aS% 0.6)
ol Agaal) (mleal) 85030 Bad o Sy sl e (%l jaea 0.429 50.277)
O O oSy e L) o g prall g gl L) sl Alae ¢ g o3 i) minall skl (gl
pall dadl) aleally g puadilly Slilly (ala¥) upudad) (e gie JSED Gapudad) DAL Sl Jlasl)

.( Velasco et al.,2008)

02985 Jane randdd a3 Cua (2019) o525 Mekawi 4 [Lal Lo g Ayl oda il (3855
lee Ale 3 (% 53) Lty gloyll sl Galitiue acaall Guadl) sle ) syl daadl) (bl

L LA Ay &5)lia (Jaanl) A;sj\
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dacadl ol clie e JSI alaaiV) dps cazly 3 ¢ A dlee Aol pa Gla)ll )5l aliiiieg
e (% 11.5 <15.8 <17.5) LS (ppm 500 300 ¢100) S5 ddinal) (layl) )5i Gl
o5dads YU (i 2y ¢(%0 29.7) dasy 530S0 aliaall Jaliill Lo (i) as sl die Wl . 21l
syall el € e Algiall LSyl dlas ) dile 50000 aliadl) Lalial) A (lassl o (2018)
Caniad @l (e sl e L dghall sk o LT 8 aladall <y & il sl g 585l
osaal) St ed 508 e Jalial) b T AslSal Zdinall Glajll )5l Galiive dac sl cyll cilie
Galat e e A el dacaall il culails Gun ool Aty Alae ) A lee 2ay 3yl
alal) de b Ll il gea 8 (% 62.99) 0SB alias Ll ef e (ppm 500) sl
da el ale <y Allad (e 3y o S Gl s (aliiie o () ey 134 e (9013.96)
LS e saiy iy ol bl sae G A g el Sl e b ) A dee (DL 520SY)

sl olgina 83l Jasiy 135 Ailiadl) Laliiual)

O IS Glaliiue 55l Loy g3 (Konsoula., 2016) 4l duasibe g giliall s2a il

0388 lialiine CuilSy Granal) aa 3auSY) dlee 2 33 )y LS (B Glagll Dmacy sy )5
Adets il L 500SU sliad) BLaill ey ilagsdlilly sl (e gsina Jlef cujglal lly ¢l
Led pPM 500 3.8 5o Al sy s Al il il laliionn o Caaldl ang cganslill Hoal Tt 8
Glaliiud) @yelil pa & BHT obuall 50081 slae 5l Jilee J<G 5008V 2 Glea il

BHT e el J€8 5008 1 Lles 521 ppm 1000 38 5
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ALY A 30l e 52083 sliaal) Tl A0S0 il (g

Lisine 1,5 (cup cake) olS Gl Y ddinall ol sl Jpliy) Galiioall 48] dled (IS _4
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Abstract

This research was carried out at the Food Science Department (Faculty of
Agriculture, Damascus University), to determine the antioxidant activity of ethanolic
and aqueous extract of dried and fresh pomegranate peels by using the antioxidant
activity and total phenolic contents. the ethanolic extract of dried pomegranate peels
was added to sunflower oil (100,300,500 ppm) and Cup cake (5,10,15%). the
results showed that ethanolic extracts was better than aqueous extracts of both fresh
and dried peels in terms of antioxidant activity (83.95, 72.10)% and phenolic content
(13.60, 12.10) mg/100g dry weight, respectively. cup cake samples were stored for
10 days in the fridge at (4°C). Antioxidant activity and total phenolic contents were
estimated. Different levels of ethanolic extract of dried pomegranate peels showed
high antioxidant activity and high phenolic content, compared with the blank. It was
reached at level (15%) of the extract (55.65%, 882.64 mg/100g dry matter), while in
the blank (17.66%, 85.70 mg/100g dry matter), respectively. Further, the antioxidant
activity and total phenolic contents of the extract at level 15% were the highest at
the end of the storage period (53.37%, 860.01 mg/100g dry matter) compared to
rest of the levels and the blank. The addition of the extract led to a decrease in
brightness (L) ,yellowness index (b) and an increase in redness index (a) by
increasing the level of addition of the extract. Oil samples were stored under
accelerated oxidation conditions in the oven at (60°C), then three frying cycles were

conducted to study the extent of oxidation progression. Peroxide value, free fatty
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acid% (oleic acid) and antioxidant activity % were estimated. At the end of the
storage period, a sharp increase in peroxide value was observed in the blank (108
mEq O2/kg oil), while the addition of the ethanolic extract of dried pomegranate
peels at level (500 ppm) led to lowest decrease in Peroxide value clearly to (13.47
mEq O2/kg oil).The value of % free fatty acids increased for the blank (0.72% oleic
acid), while the samples at different levels of the extract maintained a value less
than (0.30% oleic acid). The antioxidant activity at level (500 ppm) of the extract
reached (92.51%), to decrease gradually at the end of the storage period to
(71.16%), while the decreased in the blank was from (47.01%) to (19.85%). The
frying process led to a significant increase in the value of peroxide number and the
value of % free fatty acids and a significant decrease in the antioxidant activity %

more clearly for the blank compared to the rest of level of the extract.

key words:

Pomegranate peels, pomegranate peel powder, extract, total phenols, antioxidant activity, cup cake,

sunflower oil, storage.
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