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Abstract:

This research was conducted in Department of Food Science, Damascus
University, Faculty of Agricultural Engineering. Citrus aurantium peels
powder were prepared and the chemical composition of the resulting powder
including fibers, ash, fat, protein and carbohydrates calculated were
(15.74%, 5.72%, 1.79%, 8.76%, 65.12%), respectively and the percentage of
antioxidants was (59.15%). A different proportions of powder (0,4,8,12%)
were used in processing cupcake in order to study the effect of adding peels
powder on some of its quality indicators. It was found that the content of
fortified cupcake including minerals, fiber, fat and protein was increased
significantly. The addition of Citrus aurantium peels powder led to an
increment in the proportion of crude fibers from (2.46%) in control to
(4.41%) in the fortified sample with 12%, on the other hand the percentage
of carbohydrates was decreased as fat, protein, fiber and ash in the fortified
cupcake samples were increased. And the values of biological active
compounds was increased significantly due to the richness of peel powder
with these compounds. The sample fortified with 4% sensory superiority in
terms of general acceptance due to the desired taste added by the low
percentage of Citrus aurantium peels powder with the distinctive aroma and
flavor. In terms of color indexes, the high percentage of peels powder led to
a decrement in the brightness index (L), an increment in the yellowness
index for the crumb and an increment in redness index (a), and the sample
fortified with 4% was the least dark among the supported samples.

Key Words: Citrus Aurantium Peels Powder, Cupcake, Hot Air Drying,
Chemical Indicators, Biological Active Compounds, Color Indicators,
Sensory Evaluation.
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o g pdall LS QIS cilimd Ao g jaal) cfpdipal) —2-4

56 asas ) (%12 8 ) mHlll s Bsase (e Al oy el @S QI il Jlan) dalall il gy
(%27.11) o Linpyas Aysha )l dpasi Caniy) Cum (S GISI e Ayl s & )Ll 5l (5 gase ALY (55

Dl (mlaadl cole Lo %8 5 4 oy dacadl) elS QS cilie 3 (%30.87¢%31.06) ) Joail aalill A &
oo slel (A8 0612 Aty decadll WS QIS die 8 (9629.23) Aushll iy 3 iUl o8 (5 smne Aila) daus 325
e 3 g2 Y)Y e (gsinal) g lils mil) ol (3 onanal Aallall oSy yagl) Analall ) s way Sy coall)
Leelevathi and Rao, 1993, ) Adbiaall couilly i)l g8 (§smusar ducdall el QSN Slie 8 Aysha)ll Galiaial

(189
EUL sl (e (e Adlida quady das el ) Glsl) cliad Ay paal) chdizall Gy (2) Jsaad

Facaall W€ QKN cilie 2L .
%12 %8 %4 %0 el

3.09+006° | 285+007° | 2.63+0.08° | 2.41+0.05 (Sila ¢35 £100/8) Loyl
15.07 £ 0.06° | 15.02 + 0.06™ | 14.91+0.10® | 14.85+0.09° (Sl 05 £100/8) o
1121 +0.07° | 10.86 +0.10° | 10.49 +0.09° | 10.17 + 0.06° (Sla 035 £100/8) o
4.41£0.07" | 3.76 £0.08° | 3.1520.10° | 2.46 +0.07° (Sls 55 £100/8) Sy
66.22+0.35% | 67.51 £ 0.30° | 68.83 +0.52° | 70.09 + 0.26° | (<ilx (33 £ 100/§) SN clyrm 531
8.80 +0.12° | 9.35+0.07° | 9.28 +0.07° | 9.16 + 0.02° pH

O Rsina (3958 5a pde ) aalgll o) e Al Gl iy ¢(gilbme Cibadl £ CillansiS g3l e e
-(P<0.05) 48 (g5ine die langiall

Lt Gl Cus Sliaaall Hed8 Gonny ASN aexi xie (2019) (5545 Iftikhar 4] Jasi o it s2a cadla
Gsaman (o Akl Ao o () Ay Caldl (ghe 85 caldll o (%8.5) Jamar sl (3snsas perall GLSI 2kl
a2l A 53035 L yat LN e 8 Leaalias) ) (ool Leo a0l meill (380 8 adle & Lo i cilS )pal)
.(1994)

bl e Byt mlil) el Benana (e At Cay pe ) LS QIS el Aibaas a5 (2) Jsaadl o
il (gsina 5B 3gag Lol e (gsinall i vie Taagl a8 ¢ sl 038 (Beaanal PHYI a8 Fad ) Adls] cilad) (350
EUU) 58 (3omne Lo 203 e Tyt bl (gsima 2f55 3 s yaal) lisall paan e el (gsine (3 ALY
Gy Of A ) olayl) s5ina g L) 1aa dpny o 0Sadll Gy %12 dacaall Aisll 3 (%3.09) ) Jaad
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Spanova et al., 2011, ) Glisabially Gabaall T aas aa5 sle JS8 il jindlly Sl cililiay Ciliamnnl) 58
Qs Iftikhar e JSa) ) Ll L e okl sda hddlg 285 (1318 ; Thnaa and Hashem, 2018, 24
.(58)(2018) 5,415 Abdel Wahab 5 (1994)(2019)

Ll oy dacaall WS Gl Glies Ll due G alall Gaall s (8 dysiee Clig 8 2sa () (2) ) sl sl
LA Ave (o Aggiee Gl B pelii ol g oS QI Glie ) iUl )0l (3 snase dila) (e 4236 %129 %8
oAl A Can ) Cugn (9689 %04 hald (i (diac el Cpiied) G SIS, %04 Lld A decaall LS IS dic
%12 Lli dy deedl dS QS die 4 (%15.07) ) il il die ge (%60.22) Jaee dadll a3l Layys
A g L) o 1S3 (A0 (2018) Alam s AlKozai 4 dacasi Lo g Aniil) o3 Cadils 28y (i)l 5B (3sase (1
+(388) sl oda (Bsase B asasall aall (ggima ) 250 8 Gluaeall Hld sl (§smase dacall ol & Gall
58 Ggmne Alia) At Ag ) Slisal aaen O pLAY) (gl A (8 Bgine g dpm Liad il yelel
Gmmsa (3o %012 Aausty Lacaall Aigall 3 (%11.21) Y 28 Lil) 3 (%10.17) (s alad) (pigpll Aauss Coniy) 288 el
03315 Abdel Wahab 5 (1994)(2019) ¢55aTs  Iftikhar 4 daas Lo pe Lol o2 il Cupm oyl )58
(Sls 55 £100/5 8.76) milill s Gsansa b i all giipall (gsimall s (g ) st Canisy) 5y ¢(58)(2018)
(S S e ) LIV ) ) 5 (§smana A8l Auil ggina il agag Jansl a8 Al LI dally Ll
Aty )l 538 §pmasay dac ) Ll 3 (%4.41) L) walill due 3 (%2.46) (e dall Gl A Cand ) G
0s»als  Abdel  Wahab 5 (1995)(2019) o535 Iftikhar 4l doas Le pe dagiill sda cadils a8y %12
LS el o gn Al A8 558 i (3smnney e 2l Aas 2Ll Aoy GLINY (e gsiadll G 3 L(58)(2018)
.(Aslam etal., 2014, 80 ; Zaker et al., 2017, 60)

3L e 2SN b sl e LS QIS e (ggine (B grine GRS sa () (2) Jsaadl Aaasall il )l
cpally skl (e (ssimall LY Tl ol yase sy QU At & Galilil) 130 3ymy 35 (i) el (3 gmasas el A
20 3 yrasaiy) o el (380 o l5ial Rilia) @il o8 (oaner dacaall lisall (& i lly LN Slals
D558 Gsaase (e %10 Ay acaall 33l o o o3 (Babiker et al., 2013, 3) 83 Lo (385 <y 0SH s 1haas
cablall 5l A5le s Sl Al J8 Ja limeal

&b 125 %8 iy Aacdall LS ISH Slie s LEN Aie ¢ PH a3y 8 Lsina Cillg 8 35a Langd ()30 dea 0

13)is (9.35) 25 ded ol %8 decrall diall culacf 23 (9h4 decrall Aimlly 2aLall (pn Lygine CUligh yelii ol s
0588 snnnal pH) o8, (alids) ) @l dgas %12 decral) Ll 8 (8.80) A il a8 ¢(9.16) Ll as
aadl Lo ey el QU cilie 8§ yaaall A 2Ll die 4alidly ol S8 52 Lae (4.30) oy 3 3,1

3 bl Cagiatll 33k clicasall sl Aadagll Gailiaddl 5l gas agiuh aie (2017) 05405 Abou-Arab
ool PH 635 (% 60) Bha das (e il aay ¢ gally (5aldls Lusilldl) JE 1 £ 150 (g iliaaall g Cakac]
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g yial) e QIS il 8 Laglan Alladl cliSpall (e g giaal) —3-4

Ails) Aais Linslon Aladll LS Hl st (8 gyl lisnl) e Aol Lysine (398 35ms G (3) Jsand) iy
12 Ay dec el GS O die 3 ($100/5 65.23) ) salall die

5w aliaall Ll aiy) GASy caalill e (£100/30 347) Jares dugpaal) il 3 oy Dl A i)
28] Clalima g SN gl )l )i (Bomase 2 ) 25m 135 20 LED Aigmy L5)lie (%642) iy

058 o oS ) 558 Bsane o () oy ALY Aam 30uSY) Clalias s 00 sl A 8 50l of 3
Martinez et al., 2012, ) silaadl cilaiiad 5138l aiaill 8 4eladil (o 33mr Laa €I 3 €l o2gd o Dhaas

(735
ALY Ganilly iU 9§ panay das dal) ol L) e (8 Linglon Aladl) ciliyal) (ha gginall 2(3) Joaadl
dacadl S QK Gilye
T - aa L&l i5all

%12 %8 %4 >
65.23+0.11% | 57.73+0.97° | 47.89+0.86" | 38.32 +0.32° (Sls s £100/ e fe) 2L <Nl
759.91 +0.16° | 669.43 £0.14° | 595.55 +0.66" | 412.52 +0.96% | (Sla (s § 100/ (finesS de) ASH s DUl
81.15+0.09° | 72.25+0.09° | 61.26 +0.09° | 39.16 + 0.56° % 52 sliaall Lol

(P<0.05) 48 (s5iue vie lavgidl (s dusine (3558 35as a2 A aaldll Caall o A liiall Capnll i

Gsasay pedall LS (atliadl Lagiul)y 3 (57)(2018) ossals Abdel Wahab 4] HLal le ol oda chaels N
ass ie 1022.8 780.2 <498.6 «233.8 ¢66.2) AN csuall A cualy 3 it oy cpilally JUE s
e (%20 <15 10 ¢5) iy Gpyailally JUE ) )58 (§ sy poaall GLlly aalill LSl dllyy (e £100/elle
§23026) oS 25 TSN cVsiall (o JUE o (3 gaase (ssine g il ) L)y ae CDEAY) 138 25my 5 iyl
(due $100/clile Laea

thosgpaal) LS Sl ciliad oot} clydisa —4—4

8 d) mHlll 58 (§eaine e AdlRe Cusly Aeeaall Ll Ly 2Ll e Aygiee Gy gas (4) sl Cp
decaall Ll 3 (47.39) ) aalall 8 (63.71) oo L* e il 3 codanall @% 5 L* (g5 il danally (12%
Lie 5 (6.56) (oo Lnyydi % af caadi)) (aa 8 cwLEl (o S ST gl dae ziial) o iny Las %12 3Ll
Ll G dad el o ) %12 Gy decad) Lill 3 (14.95) ) aalal)
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12% 8% 4% 0%
47.39+0.94* | 51.38 +5.86™ | 56.98 + 3.65° | 63.71+1.37° | L*
14.95+0.36° | 12.30+1.92" | 10.32+1.60° | 6.54+0.99° | a* | mkud
33.31+0.51% | 35.83+4.08° | 37.13+1.66° | 37.64 + 1.52% | b*
63.68 + 0.94% | 64.90 + 3.31° | 69.37 +5.41™ | 72.12+0.81° | L*
7.94+050" | 4.62+0.33° | 3.09+027° | 0.56+0.22% | a* | ckid
43.33+2.16" | 42.23+1.90° | 36.81+0.24* | 34,51+ 1.04° | b*

L* (P<0.05) 4 (s5iuse 2ic Dllawsiall G Aosine 3558 2525 pac () aaldll caall (e dgliiadl CapaVl s
Redness a* «Yellowness b* «Lightness

AL e (gpine e aliai) dgay Taasl ) cciliml) Gr Asine Clg s A agay seda ol D% el Al L
O el B gmia e %12 Ablin) dausiy dacaall Aisll 3 (33.31) oy ded i 1) (37.64)

L* asd aledd (ool Laa i)l )5 (35musal Facaall GL€ QSN cilie 8 hia) Janas i) e Lia) cuails) 3)
Ghanem ) zlll sl aaly My ol e A gpue 220 ) gy ISIG 3aly A ) pally elld Jagyy a5 cb*
Cad Al s sl clisSay 48Ul ¢ Lual ) Ul aa 38 WS ((et al., 2012, 173 ; Geraci et al., 2017, 656
El-Beltagi etal.,) 5l ddec ol (300 Jol) Al jhanly oSl Jelis (b 5y Sall AL )y 3usSY) Jelil
Ll S O ae Blie ol (3 smsey dacall il 8 8% leal) jdge adi)) a8 .(2022, 25
Bsase o Y04 Aty dacaal) Aielly LA die (o Agime Gy 8 5a pae LS QSN il dpally L aaf iy
alh 0% ad (ads Lad Ll cig el clisal) B31S (s Bagine 338 dpay () adalall 8% af sl el o
Sliall oo IS5 LA (s dggina D5 25as A HLEY) ae Yo ALY Ay Apally LA (g Aysine lBg 8 jeds
) o ST Janar 58l G3ynana 05l Ay elalall 51 Al ) Il 25my 285 %129 %8 (A illy daeal
.(Gayas et al., 2012, 4) dilusSl iyl S Aald lisSa s 8 sl ) aile s of LS

(AN ey Ul 9 (3 saanay aSdal) Gl S gmiial dyaad) cfLEAY) il -5-4

o Aasine g8 dgag aae Jaagl 3 @l HedE (Semnay peadll el QSN il dpual) Galliaddl (5) Jsaadl Gan
Aan b ALY) il (gyina B0 dsmg Langl 288 LS QIS plite sl Aaal Bl Lol eSS o 5] A
((4.30) il A5 %od Ay dacaal) Al 3 adalall ol Aayy e cidaa ol ci g paall il (any b adaidl ()
e i) sl 53 el Gsanne Ala] il ) @il 5B Gsniar Aac ) i) G sl il 35ay 23
Hutchings.,) cpdlls 3l dilee P mland) o dlalal) duai) ey a1 haul) cdlels iy adaially o)
Adlide sty )ll) s §gmase L) Caliaall WS QI e ol p il el s (1994, 513
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%12

%8

%4

%0

Lol Lailadl)

4.25+0.63°

4.28 +0.63°

4.45 + 0.69°

4.33 +0.50°

gl

3.65 +0.32°

4.00 053"

4.30 + 0.48°

3.80 = 0.59%

SER]

3.35+ 0.66

3.90 + 0.97°

4,55 +0.72°

4.00 + 0.85°

gl

2.98 +0.58

3.35+0.67°

4.13 +0.36°

3.45+0.83°

SER]

2.73+1.25%

3.15+1.11°

4.13 +0.76°

4.00 +0.82°

3.20 + 0.95%

3.43+0.73*

4.00 + 0.67°

3.70 + 1.06°

3.37 £ 0.55%

3.68 + 0.63"

4.26 + 0.49°

3.88 + 0.68°

alall J sl

(P<0.05) 4 (s5ime die Gl siall (pn dysina (358 35as pae ) aalsll Cauall (v dglinal Capnlyl i
S d g0l el mny (o Aysine D5 3eny G el Al usal) ) G ) (5) Jsasd) et 58T den e
Y il %od Laassy dae al) il (D) o) bl alo8 An b ABLD (gsine HED 25mg (i n B
((3.45) 2w Lally L)las (4.13) pdaial o158 dayd) oY) Gadl) %4 Lty milall 5 dac el Aisall il 3 el g padl)

O (2014) Gs,aTs Ismail o 3 el 5l §yase 8 Basasall Andipall GLIVY Ly alsdl) 3l ) @13 2 5my 8
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B8 ae caLil) die 5 964 dacdall Aall (pn dygine Sy 8 2gag pae ) ALDYL aakall Anj Sua e 20l %125
(4.13) anks dn > Jumily %4 dual)

A5 ade aa cAass el Cilipally LA (s Aygine Cli5 8 say (288 G sNiall (A alad) Jlly Aa3D) dnjy (ady Led
008 Ay Ll )9l (§sainas dac dall Aally LA G plal) Jsul) Ay Ayginae Sl 8

352y A ) LA e gsine e By Apeall pailiadll Juadl o cilias %04 decaall Aipll o Bas Lae it
233 (o Listna L3 1305 Bhaaall 4eSills Anihl) g miU o8 Base cre AL Arnil) adecss (53 gt pall aadll
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il Sl 4aS 5Ly 5 LIV sgine A5l sy o) (3smiay s 1) A 33l LS QU Lyl ailiadl) b
Aydogdu et al., ) Al Gaa Gl oda slgial e 506y (pisle—e Laall Al Jaay @A) S Jie Al e
.(2018, 671

LSl (3gasey ac2all MUffing calall Lpual) (ailiadll o 5301 (2014) An ) Jeasi Lo g il o3 (il ol
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