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Abstract:
This research was conducted at the laboratories of (Department of Food
Sciences, Faculty of Agriculture, University of Damascus, and chemistry
laboratories, Faculty of Science, University of Damascus) with the aim of
benefiting from fresh orange carrot slices in the production of a carotenoid
dye, and using it as a natural coloring in the coloring of yogurt in different
proportions (0.5, 1, 1.5, %2).
The results of the study of the extract obtained from fresh orange carrot
slices showed its content of total carotenoids (11.94 mg/100g) and
antioxidant activity estimated by the DPPH method (49.05%) and the extract
represents a rich source of phenolic compounds (18.07 mg gallic acid /100g)
The .with color indicators L*, a* and b* (62.24,24.92,43.91) respectively
yield of the powder resulting from freeze drying of the extract of fresh
orange slices was (69.24%), and the results of the study of the effect of
freeze drying and storage on the chemical indicators of the resulting colorant
showed a significant increase in the moisture content of the powder and a
decrease in the pH, the content of total carotenoids and the antioxidant
activity. The yogurt samples (control) showed a significant increase in the
brightness level (L*) and the degree of redness (a*) and a significant
decrease in the degree of yellowness (b*) compared to the samples fortified
with percentages (0.5, 1, 1.5, 2%) of carotenoids that Significant
differences were evident in all studied color indicators (L*, a*, b*, AC, AE,
and HA), while the addition of a carotenoid colorant to 2% led to a decline in
all sensory characteristics, and the sample fortified with a carotenoid
colorant had 0.5%. The greater positive effect in improving the sensory
properties of the yogurt samples compared to the samples that had higher
concentrations of carotenoid colourin
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sl ey A iLasl) (aibiadl) Ao il (1) Jsall cads ¢(%10.09) A4S 4813 Glia sale sy S5 aliins
Sy 2K a5 IS (sime OIS Cum il el mild (e paliiad) (5235880 Galiiasdll

-(Bozalan and Karadeniz, 2011, 1062 ; Nahimana et al., 2011, 15342) as i3 @3l5is (¢ 100/ je 11.94)
Slalls o guall 2ay LS cartiveall Cadally (adAidl (prinsd) gl Lgia Jalse 5any aliivuall cilyygisi o K 4o il
.(Sharmin etal., 2016, 14) cagig S & S0 S8l Gl Cundl Claygidig <) 32uSls (ALY Cag yha Al Jalsalls
Caaly il Al sl SISl Uit Baaas Jiey Aalall il 5wl palitiase of (1) dsaall o8 gl cd
) Ll Lty axdiiadl) ) ddady (AT Cagyda e lgaad adiady (3 100/cldle men ¢ 8l<4 4s 18.07)

.(Singh etal., 2018, 903) xe pitull cuddlgiy )l ~1) agyka il sl LS ‘(geregelj etal., 2017, 265) cuiall dus
e Al Al adais apaas JUlls cule b saad Jeldll ety DPPH a shan Jelits eyl e aall of g 3
il 5SY) cilalias AlKa) 2303 (e 3208 aliaall Lliil) jadl Aesii) DPPH 4yl JI6 a8 Ul (S
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i 5.01) Aty zilall iall Galiie bl @l LS e a5 ) 30wSY) clabiad  lal) Ll ey a3y
Ialiae ()55 28 sl o ) sadle 5w sliad) Blially cpidl) Gy Adlad) alady) A8y (¢ 100/ cpiils
.(Koley and Singh, 2019, 546) ,jall 3 13iLs 5.8
a5 ) Al i )\SH e Lalgine ol ) ) 3ad) clialitiie 8 50nSOU sliadl) L) gy
e3all 5O sliaall Ll 4 58 I craalu Ll ) (8 100/085)\S (3180 je 11.94)  Lxdiiyall Clay iy I
Dyl Canal T 508U sladl) Llail) Calisy (s 8 ((Schmiedeskamp et al., 2022, 1637) jjall & ¢saall Cadll
e Anylaally Wyl 3all 8 50U sliadl) Ll o g Wy (2010, 123) ¢5aTs Gajewsk HLal ai cansid)
.(Bozalan and Karadeniz, 2011, 1065) 44} ,Lil L ae <lld (381535 (%49.05) s 3) a3l Cilial
Juzdl 1150 Lgilan Say Al A saall ity cdlifin (aeaS 5)080 (960.064) 8yleall AL dia saall af Jassia &L
(6.12) pH I a8 4l con A cimspedl ) e 46 & Gaeall il
Al cdgall S sl el mils e cilagsidig ) Gadlaiu) dles oL ol s (1) Jsaall s
Sl Alee il ol cpa 8 el e (20.91616.74¢15.84) b* 5 a* 5 L 5uS5l J a5 )\S Galiti
iyl e (43.91024.92¢62.24) maail gl i
2525 «(Rini et al., 2022,3) aoii )l (e ST s padaiad ) padlanuy) ddee o W dn ) il 308 i
) diasi Lo e il o2a 38535 aliinal) (35508 40y (455,18 Gl aga ) (43.91) Lhea¥) il daiiyall ol
.(Koley and Singh, 2019, 545)
OA Al el wild alitival 48kel) cildsall (& paills sl Adee 8l Al @G -2-3
(Sl palal) ok pe Beaa ) g Lelisad Sl <y 2Bl ALE A (e Ble il wiadll aay Aial) il
+(%669.24) Asjlall &yl )5ad) =ihd palifiue (e (@ saall Lali) il M5

3Sal Aaglial) sl il paliicual Ayibassl pailadl) (b Cailly siadl) A0 Al il €2 Jgaad

Aajlall A @il (e paliian 2ibelS sl
6 | el (3) 22 (D) (0) o s
1.83+0.01° | 1.78+0.03° | 1.73+0.06*° | 1.71+0.07° (%) skl ssine
5.89+0.001° | 6+0.002° | 6.01+0.002* | 6.03+0.003" (PH)
100+0.002" | 77.62+0.003° | 67.26+0.003" | 67.18+0.002° %(EE) sl 3¢ li

0 1.3120.003° | 2+0.003° | 2.36+0.003" (SC) dadandl claysisis IS
5.73+0.003° | 5.854+0.002° | 6.11+0.001° | 7.192+0.002° (TC) A< iy sii s <
10.240.014° | 20.13+0.011° | 28.38+0.020° | 32.22+0.011% | (%) DPPH ks |35 520850 sliadll Lol

P<0.05 sis Gujaal il colalaall G gsina (5,8 4939 ) alsl) Jhad) b AR §phial) Cijal) il
(SC: Surface Carotenoid « TC: Total Carotenoid<EE: Encapsulation Efficiency)
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Cre A8linal) AL Col) o 3 eaysin g ISH ¢y plal Al (sytina & cpaally agaill il Al gl (2) dsaad) e
G 5 e lall yinagalal) gy Tl oF () 138 e 385 ¢Bymanall (3 Ashayll Baliial) 8 Craala oSl
Gsamsa e Jseanll o 53y cp3l) (Chen et al., 2017, 15-30) g Gl (3dl5i5 czalil) () slall S8 gl )l sima ¢ i)
et (6) oy 3o DA (%1.71-1.83) ¢ e Aughall (s5ima sl dushay (s5ine 81 any audal) gyl aladiuly
3 saal Al aey T Aygie 4500 25 Al ayha Aoy Al o U1 Agha )l (sina b (gsinall g Y1 G bl ol LS
8 aales DAY 8 caall st (f Cua (6.03-5.89) (i b s uedl Y1 ad Cangli G 3 (%1.78) el
ady paid b opyadl) Alesd yiea ED 35a ae o(Flores-Miranda et al., 2015, 671) imsyduell ) ad) (i
paleal) Gany D) b Aaa Nl i JIa sl 3) el 6 320 Giatll vie adail) pe w3l ¢kl (pH)
.(Silvaetal., 2016, 2) ge U3 G55 s yauell QY1 af (alias) & aalus lls poly-e-caprolactone Jie dya)
@il iy B-carotene Jlad xisd dadise ha Cilays ve Jlailly 50)Y) cOleliil (apa Slaygiss I O Cigmall (e
1AL casdanill Gala lafiiee yucasil Cuill 8 agudi g jIKI 443 die Jagale Jlas Guaay WS (E-5,8-epoxy-B-carotene Jic
B- dlas () sa55 o oSaall (e 3883 2 5 HL o AU A paienall ALl 5yl @l ag S e Y s
$ Ll Jlanll iy 53 )W (ompas (2) Jsaall & il o (Chen etal., 2017, 12) Galiiudl & 35a4ll carotene
234 Calilgis Byfine CulS liglall O (A e Lae 0yl 33 Jlska a3 s (g sk Juad g Jaaly a5 a3l
duay ol Bae PlA edan bl slall 8 Dlaygids SN (g5ian (dds) (2017, 16) e52la)s Chen e daill
1 e olgsue B o Sy olaasiy Dlale dlling o el 6) cupaall sae PUA Uy 9620.32 A alassy) lade
«(Borba et al., 2019, 232) (s5lil 3Ll Y Lgana Jlii) iy Claisall Clarn (o 50S]) dalusal) Laay (aléaiy)
b il IS8 i Al gl wia e o ) bl o 3 ¢l ddee o Ball sdall Jaiaall JiSilly
.(Silvaetal., 2016, 6) lgailas

GsAls RIfgi o a8y (bl olal) (8 a5 ) (grine (B age 50 Led eBlamal) b deadid) dlgall of cpa
I cpa A ell) opslal o)l Ly A el daey (Dlaiu o W G anSo allal (e % 20 dila) of (2019, 3)
.(Gonzalez-Pefia et al., 2021, 6) laysisig KU Jlad Jara (e 83550 SSY) il 3)ha sy

o die Lalaid) Gl o)) aag Cus cGonnsal 3 Adleal) ) Al cilaygiss SN A sl (EE) adal) 50 S
A cppanll o Ll Aals Agen austin SC oY Tk« SC gl e Llans) 5y Ml (3 gmsdl) il melans (e cailly
Gl radi Sy ey ) e A giaall Cliall a8V jaad) apaail VY1 sl s Caalill 30 LS 4
syl 8 Aalaall e dadaid) Cilaygin SN eyl (alaay) ) adle aal ) oAl A g )KH ssia
Lol (psSall Ay Jasipe AV 8yl 8 Qi) Jane 8 18] cilaall claygisigISU oyl sailly il (e (JY)
Apalusdll Jie dlsall Gaibiady ool OS5 by il U8 dlatl) Jaes of s 8 caie il ) Cilapal) s e
(2) Jsaall o3 dnim gl ibial) iy a5 S (sgina joai Milly oS LIS Jane 2083 A lasl) dSLawss
-(2019, 10) o3>y Haas 4] Jass Lo aa
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Bl sy @l el g SN 28 aie sl oygdin (31 olatV) (i 5w aliaall bl ealéds) oy
S sliaal Ll e Jalaall 45 5 a3 s dasagall Adaghll 8yl g cilaysisig )<

Gl G 3 3O sliaal bl 3 Laga 150 ol oyl Gagyda of (2021,4) (155315 (Gonzélez-Pefia) i
.(Flores-Miranda et al., 2015, 677) 52,8 sliaal) Labiill e f 138 Cany 3355 <Y

O eJshl 5 lgle Blially ¢ giall Ll gl Gailiadl) dlea 8 aiatl) 50 A el Lo 5auSOU aliaall Ll s ae)
3 ecalaiinall 8 arl) 2ygisig SN 55 Uadiy Unliy) Jagiy 520800 aliaall Laliall o (2) Jsaall 8 daimsall il
auSU sl Ll & gsina Galids) ) Ayl saad (il gan

sl 0 ) 5all <8h (e paliial 350 KU (sley aedal) bl Gl el 51 < ine dusdy il =33

Al M1 5 il (o aliional) 3455530 ¢ shay o 2al) bl (ol lisml 50 lpipa Auald il €3 Jsand

Ol @lpdisa
Gliad)
AH AE AC b* a* L* i
MJJAAS\
Sl ol
32.33+0.008% | 22.86+0.006% | 21.54+0.005% | 14.9+0.012% | -15.55+0.003% | 95.16+0.002° (L)
wls
67.57+0.010° | 47.78+0.007° | 45.49+0.008" | 45.77+0.009° | -1.86+0.004° | 72.9+0.003" | %0.5
73.37+0.014° | 51.88+0.009° | 49.37+0.011° | 49.7+0.011° | 0.74+0.003° | 71.57+0.002° | %1 j
Pl
79.56+0.016° | 56.25+0.011% | 54.84+0.013" | 55.14+0.013" | 2.11+0.005" | 74.98+0.004° | %1.5 —;'1
88.34+0.014° | 62.47+0.010° | 60.95+0.011° | 61.06+0.011° | 5.47+0.003° | 73.82+0.003° | %2

P<0.05 sic ALY condt il clalaall Cm ggina U8 1929 ) Salsl agenl) B ARLAA §phall el il
AH: (AE: total color difference « AC: total saturation difference:b*: Yellowness ¢ a*: Redness. L*: Lightness)
(total hue difference

(@%) shea¥) A (L) gshaadl dayn 6 Uagale Usine Llinl cung (aalall) il ool clie o (3) dsaadl oo
Gl a8 (o SN (e Al oy Fee el Cilial) e 43l (b*) Jlaal) dayn b Usgale Ggins Ualiai
Oy Augyaall oyslll il plige A8S 8 Anialg Dygima DlEg 8 M) %2 ) %0.5 (1o lagisigjISI e AdliAa oty e i)
& SV 31 062 A8laY) dwd) OIS (s 8 (74.98) gkl Aad a8y B SV gsinal) Y1 9615 dasiy A8l

(AHAEACD*@*) Cilyise af ad)

Ul JME el s e paliil 25K sles aedall Cl cull Al Gailadl) Gy it -4-3
Al M el il e aliioall 5o S ¢ slay atal) quill) Call Ageal) (aibadl] Al il 4 Jaal
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alad) Joadl) da R axkal) Aas)l algdl) duug jaall i)

4.9+0.001* | 4.9+0.001% | 4.9+0.001% | 4.9+0.001% | 4.9+0.001% | (aalall) sl cpll

4.67+0.009° | 4.8+0.005" | 4.7+0.005" | 4.6+0.005" | 4.6+0.009" | %0.5

4.45+0,008° | 4.7+0.006° | 4.3+0.007° | 4.5+0.009° | 4.3+0.006° | %1

4.15+0.007" | 4.5+0.009" | 4.1+0.008° | 4.2+0.007° | 3.8+0.008° | %1.5

4+0.005° | 4.3+0.003° | 3.9+0.004° | 4.3+0.005° | 3.5+0.007° | %2

P<0.05 sic LY condt il clalaall cp gsina (58 4929 () Salsl genl) b NS phuall Cijal) il

Al (ailiadll 48 8 alall Clie (356 b dxtaad) il Gl il Al (ailiadd) G Y (4) a8y Jsaadl e

N1 9%0.5 dpll Sy il (ailiadl) A8 aali ) %62 Y 258 S ele Ailin) A gLyl o a3 dusg pd)

58S Gsle e eV S L) Ciliaal) i) e A3lae ) Gl il Ll (alladd) et 8 S lady)

:alaliiiuy) -4

Aliaal) Bbiall (AN claygis o SN) e dajlall el m8ld e aalill aysin g ISl Galiiie e adijll goiaal) .1
(A ol Al ALK Nl (s

skl et 558 g adiie dshy (gsine o Jpanl) & 2datl oW (ol aeluy .2

£ L 308U aliaall Tl 300 il s g )ISI pe ssinalls pH Ay 8 mladsly Ayshyll (e (3 samsal) (55t g ) .3
Aagal) ha dapa jedl 6 sad daslil) bl Al

Ol @liise Ao dajlall JW el mihd e paliiuad) Gslall (e 2% 2 dacaall il Gl Gilie cula 4
Asihlly algilly aadally sll) Cum ge oY) aad) sl e 0.5% o dec ) Cliall culaa (e e

:&luagill -5

Aaliidl @laysids Sl 4S8 Glpdal e Al g lsl a5k s L1

Al lialiiidl A8haSl ailadll b Al cilay i s S gl @ik il Al 12

Pl 5 SN A fla Sl ailiadll 8 Adbad) Cagatl) bl 58l Al L3

Al a5 )W 3Ll pailiadd) 3 oS gilla) (e Al Cans aladind 80 Al 4

Al iy )W 3Ll ailiadd) 3 Lyl duhny cilaysing S Caglas 3 g Al Bac L dlse plaiul .5
LiskeS 0.5%2 385 (M) el mhd e daliiod) clag i g Sl) plall Gliskdl aladiuly a6
o132l & dmias dialy Al

A o degydall AV el Gilial (e dmpds cligle zl) L7
(501100020595) Jsaall oy (385 (3t dasla (sa Jsae Cangl) 138 10, 9adl
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