259

2021 +55Hs¥) i 271-259:(5)8 we il Egaull 4y pead) Unall — (5931 5 (5 302))
gl e iy cuadd) g cu (e AT Alias) 5l

@ sala ¢ilag (Vlas 3ganag (V% gan Yy,
Ayses cnla cla Aaala caey 3 duaigh) A0S A3 Y Lle i (1)

e ¢ 3ad )3l Aaalall Gygall Aalall digl) (A2eY) ogle aud (2)
(roula3l@hotmail.com : g SN anll (gpen Yy, «p 13kl sall¥)

2020/06/11 :Js8l &b 2020/05/16 :p35uY) & )1

oadlal)
dac)) 3l duxigl AAS 3 A3V asle and (3 gl LinslsiSs ke (8 Caaldl 1 33
Ol Cu) e Badie awdy Adhde WDIA Jedie) G 2019 ale cala daalsy
Ll aladinl £ibal 5aaY) Jobs dalee il ddped digl) ea Cajy eadl
By Guaill o8y el Ally lgualsn & (CH3ONA) asmgeall 2uSsine el
s Aeal) A Capulal) $aSy Slgaaty) A duaall Galeal) g (s35al
oaliail Gigan bl ekl .Solid Fat Index% (SF1%) ddhias s cilaye
Gy gl Tt Augpadl Aoadl) LAl SFI%s Llea) sl Ay b s
@l s clgle 80y Jol ddee 3udas 2 ellly LS A AlaIA) Aslal) gl
e 820w gl il A Lellaa] oS Bauns Al lia il Luas Nse ) )
laal) a8 (ssiee i 5] Jols dlee Giaad ol a8 (I3 ol
ol Lolee Badi 2y B gasall By Gaaill GBS A jaall LBIAN 4l
Alie 48baSy Al clia @l Aals Cigy Bialy Bls o Z LAY (Sag Y
o LY Taulies sann AoLje li @) Eaad dse o Jseasll ) 525
aaiall AR mieall Yo
SFI% « jlgady) dayn Asls i) Aibes)) 550y Jols :dabidal) clall)
o)k
tdaddall
D JsaS Jgamadlal) siasg (g amalal) aa duaall (alea) Chyial (e duady Speas Lol dlgall (5SE
S ADE Clapele Jaxd daal) Galaall (e sy s sl o sl lia EDB ga aa o alSals diulagl)
19 el a2e dayg 2 aaal) bl Jsh caaliy «(Chairman et al., 2006) cuisill e Lalal f 4l
ol gL aie daps pe L Baal) algall Aag3l i Sliad colpall o3gl Al (alsall s 8 s
il paen DUl axe 1AM LS «(Gunstone, 1996) il aeall Jiall Gyl gyl ae Tayhs cdiaal)

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



260

2021 +558l)5Y) ok 271-259:(5)8 e |y il Eiganl! Ly pdd) Unall — (19 315 5 40

e Bt e Hle LS plall Glayy e auly dae Geia geall gb Baaly Jlgall da)y dewa) sl
(2= > 47) o obll Hed cuy 2 (9-0) o o5l cuy Hlgeatl daps Zoli Y cAabiaa) AN il punlal)
Jsh 83l Jleai¥) dapn 2aj Eus 2 (28-23) (w 2gh) e cuyy 2 (10— (A 18-) (uedl) Jlsa < <2
oo el el dapy i) aall Gaeall of Jaadl LS AN Clayenlall 435Kl draall alaal) dlula
«(Akoh and Min, 2002 ;2006 <L) Jaall paeal) dluls Joh cld xie @lldy pudiall 2 Jaall (mesl
Qs G cdibiaa) IR aieal) @lillie 1S QL Y Geaally gl Clia b gnlly CBEAY) 13 of V)
Nsall Aaljadl) liall e Calian sane Adlys Clica b dewd e e (ool Aslil) su)l delia
cleliall o lapes clghally YsSoally 3ally sl cusSadly clinedly Gandl delia b Aala) dewd)
Gilatie el Laldll Glicall @l Lawdl) Ssad) o 52 AsY) G bl o) s e cdabiaa) 250330)
Lo dacsl Sgall dnadall Galsdll cpent Lghaa sana (33l CLESY aad) ) slalall pisle 13a cBanaa 43130
«(Shahidi, 2005) a5 acUaally il ¥ LexiaY s 48130 cilelivall Cilide 8 lgaladind 206 ae caulsy
«(Blending) z3all cililee Lgaal 522a dalgiy G038 cliea <3 dga o Jgeandl 5ane 3k asll addiasg
¢us (Interesterification) 2. Jalss «(Hydrogenation) dsjsells «(Fractionation) asasl) Juadlls
S Aalle el gihhall Ga Jaln Gasy o S dipha e ST 5 @ikl eda (e sasly Akl gubt (Sa
.(Hamm, 2000)
Chemical ) ddbas sl cawid LibaS iy saclua SV Gobph 35 dols dlee o
(Enzymatic interesterification) dwyl siel exd Gyl lailug sacle 4allly (interesterification
Amir et al., ) ADE clayudall Jals sl paleal) adlge caig sole) Lo adied Cua «(Asif, 2011)
sabeal 2y Lol sall ddlaslly A8bsadl) Galsdll (8 Juxs M a5 W dnpagd) dlee (e e (2012
285 W3 (2001 ¢ il me) syl daia o o ndl A1 3 50€ 20eS (Trans) Gasiall JSaN (e daia
Gsuue aidliy ((LDL) 4GSl (amtsie Hlall JojfuadsSll (gimay aall (& (ASH Jgpted oSl (goie
> bl sy Qi) Gabal LlaY) s 53 ) 525 Lee (HDL) &6 e aall Jg il oS
e sl a)_;ﬁ A, «(Ganguly and Pierce, 2012; Remig et al., 2010; Ascherio et al., 1999)
dacsdl Hgall Luaglall (palodl) st Sl pal (53818 350 Jali dilee ladia) 8 dpalall Giladls il
Cnn legeagi (Sarg dalide 8a0me Dania’ aled 3 Ba0a duiad milg lgie i us ((Gunstone, 2003)
Base A Clelia b laladin) Oy Gsally gl e Base gloil o ditaal) 1380 auiall cildlaia
and Issa Ll 1 «(Chibor et al., 2018; Kostecka and Kowalski, 2011; De Martini et al., 2009)
ol B a3l Dol @l piat & JAIN) daad) o0 Jasal L LWl dulys DS (e Halil (2002)
sehadl (8 dbsale s () Jlasa¥) 13 35 aly (sl cagy pladll cuys daaall cuy a &kl gl e
LS abd Ao ddadl plall 40l dedll e ad) 4] o) Gl dall Galsally alsdlly Gsllls

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



261

2021 w55 5Y) Cp i 271-259:(5)8 Lol il Eiganll Ly gedl) dbaall — (194305 5 9aa))

Jaid o} Waheed et al. (2010) ekl LS ¢auall 4y puall duiaall alaal Lgilicly algliall g yiienl S
JS1 %50 daey Gladll iyl cuh e Jiwde e (CusSall) 5SSl delia AR A gl Geal)
Sy cpianll Cusall Ll (ailadll e 5 aly deliall b duglladl) 48l Claall o Lila Lagie
b Rane Gy O3l Caryy ) Carjy Gl ) e Lilaa Siiuse DA L) o 2014 ple (3 AT Osiab
Wy prad) SN 8 Wia dajrgall ) Jaal e dai 4l Dol dedl ad) ) oo S0 delia
Calea¥] c Badl) pdy ) il ddaal) leoeadl V) @3 GBosaall JKAN e dias alaad Lo gging
Dy @Mlg aalgl e SV (P/S ratio) desdal) dual) aleall (g L3l dadg )l Saaaie duyg pual) dyiaall
ol LS «(Dink et al., 2014) byl laaiy Qlall (alyl (e dojamnl)l bl e aaall (e 455l 5y
dasds dag)l Lty AR el S Gaead 8 Aibedl) 3aY) ol ddee e ) geoal slle
S ALl daym gl Ligeal) ol g Ligeall o cary (e DA Fabial) LA Caspundil (gginay leaal
Gl DI e gy Jlae A3l eaal) copglil Cua cAabide cauy Ll 5y Stearins gl sy <)
Samuel et cliaad) ey ¢(35W) (e l) dskall sa3) Liquid Shortening as saxia dlie cilelia
.(al., 2018; Ribeiro et al., 2009)

giina (b Castlaall 235V gl rans Ba3ne A3L38 Clialpe <3 das alge ) o llall sall Dl
BLRYL (s JUlY) Lely cugColly YsSodlly 5ially cilishally cilinaallS) 43130 cilatiall (e dilida ¢l
o b IS8 55 Ay el dayagd) dlee Ao JKET ) (g saall JSAIL Agadl aleal) e lasls )
b Al Apalal) la ¥y clupal) 53 ) ALYl (€ Sl Lelslin wile 13) dalis (L) Ay daua
S (e ddbide WA e d8lesl 5] Jald ddee ol ) Cigr sy aadl 13s dpaal Ciels Jlaall 12
DAl o3 alpd ans 8 layil Auhys gl Jen Cuyy Geedd) i
tdand) gy gal)
tdand) Alga
cls dine 8 ddaall Glsud) G (g Dsn Cudy aedll Jley cw)) Auball a8 dewadl slgall e Jyeanl)
(1) 8y Jsandl (3ds Adlite oy gie DA e o s

(%) dagtall daceal) Agall BBDA aai 1(1) Jgaad)

gl e <y ’ eadd) )93

0 100 A
25 75 B
40 60 C
50 50 D
60 40 E
75 25 F

100 0 J

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



262

2021 +558l)5Y) ok 271-259:(5)8 e |y il Eiganl! Ly pdd) Unall — (19 315 5 40

el ik
Oe Jelial Bl daps Jasal dagaie ohis (e O5Se ald Jelie Libial) 5531 Jals Lulee oLy axddind

dasdy dawdl Slgall Zhals JAY i g cdelaall b clath Bae dsag ) ALYl (gha Slbages s

& Cua cdilite Glejen Jery s DDA A ) ALYl cdaldll gV Sle Jsaa datdy Tl dileay

(Merck) 4$ys (e ade Jseanll & (53l (CH30ONa) asipeall wuSsie Abasl Jawssll (e %0.5 il

[5:52 400 Sliyat deyung 2ads 60 laylaie duie) 58 DA 2 2490 e Jelill Hha cabday c3lae J<E e

slall Juatlly (%35) sl Jal) (mes (o Jslae dilal & delall Gilayy 5uY) dilee elgnl v dada

alal) ol s Gy e Ll

shal das U8 Lugpadll DAL 8 derdieal] decal) dsall e A Ailally Al CLEaY) (ae Cusal

e Aabasl) 8uY) Joli dules

(IS0, 1996@) (<) &S/Jlad GenasSsl (81Sa ia) Sy il o)

(1SO, 1996b) (¢ /KOH &) duageall s

(AOCS, 1995a) (il dihas (<) abe 100/ 251 o)) (525l 23

(AOCS, 1995b) (< alz/ KOH alyale) Gasill i,

.(AOCS, 1990) (Slip melting point SMP) lgai¥! da

SFI%- Solid fat ) & (305 255205 155 105 5) dikiae sla cilays b dbeall O Clapudal) 108

(AOCS, 2009) hall saaill Slea alasiuls (index

.(Anonymous, 1998) (GC dslall Ll sileg <1 alasiul) duaall alea¥l ggig 40

Calea¥) Uine @liind () lebigaty Ll aa Aol a8 deval) Spal) 8 Luadl) (aleaY) goig daS 2aa3 &

(G.C.2010 Chromatograph Gas Shimazu 4$)& (e 4l Lilegleg S Hlga dauls cdxaal

100m X 0.25MMm X ) el b 3gae ¢ Laitans 3558 (e Ganalidl] Ll aleaY) sl alaiads Shimazu)

@iy G 230 Galall Bag 5o 240 sha Ay (FID) aglll C2ilSy ¢lsglly gyl Jalall ladly (0.2um

c g Saal Al daeSs 1:50 split alaig o/l

cuiygiy Genstat 12 zaliy alasiul =8l Jalas 2 Gus RCD Algdiall JalS aana plasiuls cojlaall cudid

Al e oy Ko EDE Gllangio lea 3 LS %l Ligine (gl die oSy Hlas) Hasiul clhugid)

el @) ChaT Clsg i) b )5S0

Liblially gitial)

A al) sl ClalAl oS b A0 Aaal gl duibaslly Aulidll clady) Yl

ANy dlle ilS dugpaall duiaall clalall S5 b AN dslal)l el saga o (2) a) Jsaad) e L2

gl Gsa cudy Geaddl Jlga cudl ausSopull W) IS Cus o(Liagend] Ay 23S yull o)) Basall (5rdise (alidl)

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



263

2021 +55Hs¥) i 271-259:(5)8 we il Egaull 4y pead) Unall — (5931 5 (5 302))

B Sy o(3S]0mnSyl o 8lSa e 10) 8Kl @isill Lygud) Lpudll Aaalsall 3 4 zsanedl) 2all Gaca
(%0.3 4 zsacall 221l) 5 Kall a9l 4 7 saceall 30} aca Lad Sl Gmen Guladd e Zigunall diagenl
QY s ¢ Saasl) 551 Jols dlee ALY Sl Jal) 4dled Glecal lan age 1305 «(Shahidi, 2005)
Lghll 05 Buns 5),%as Ll dlls G dlge alatial Bgpin ) ein ) Ll GaY) e )
Amri and Xu, 2008) gl ddld (mes ) 05 dledlly oSy plly sall duaall (mlalls
Jladl) e ady Gugste b Cuy IS8 aeail) a8 of (2) 8y Jsaall e i WS(Rajendran et al., 2009;
) 265-248 5 194-188 gl jsa cayy uadll Slsd cuy e JSI sl By sl Gua cal 22l
(D 2 lal ogin (B ) pmasll Alube Job o adiny 535 (2012¢0k03) sl e (a2 KOH/
nia (Sally (Ulle 4 il B8y S IS danall (mleal) e Bl Jadle e caall 5 cull gin) LiSa
el clhalall QS5 8 AR Al Aalall il o aS IS8 ganll Al ad sl Lead Bl
Sally Zamg U Jaulgyl) a3 53l (g3l Al Aay um cAecadl Baldl) padi pde dapy e ey 435S eyl
125 cn Jems o) Jlsn w6 sasdl a8l ) ass @l ((Gaman and Sherrington, 1996) musa
G Bball dapy i viey caigll jea cwy (A ahe 100 [am sl 12 jslan o gn (B ahe 100 [as ol
Lyl bl dinla Hasial (Hleat¥) day)) Al Al Y dball Al (e dewdll 52l Lgd Jsans
b () Al s agrg €2 25 (n il jea ) Hlgeall Hha Ao g U] 43ld Jeaad) e Jiu WS cdagidal)
G leal¥) dapy Sap Cus daadall Liadl)l palal) LS Loy 4d ssasall duadll Galaal) Judle
A Sl Aldad) U LS Ml dsaall alaat) Jedls (b 0S8 @ 230 53l daadiall driaall (aleal)

dayn of Aualall Ciluhall i s 3 ((Gunstone, 1996) dusall (alesdU dung3l) Lads Il sae 8aliyy (iadds

e daal) Galea) e dakipe dawi o algial A 217 s dealy ailie Guedl) Jlgd Cay lgaad
Lagll Jado )il aae 5alihy Hlgeat¥) day e 3 g3l Jadgyll aaxie clulgilll (e Gala (<G dxadial
.(Gunstone, 2002) sl (mleaSd

g el ASLal) g3l dtlaasslly duladl) clduall 2(2) Jsaad

) ) ga cu ) dawl) Balal) £ 48

Jaladll £ 55

0.04+1.02 0.01£1.2 (&S/ S ol (1S (Aia) S 5 il B
0+0.04 0.001+0.06 (el sV Gana ubaad o & guuna) duda ganl) A
1.5£251.2 1.7£193.4 (a2 KOH/ja) Counall 8
0.04+12 1.0+£126.2 (A £100 /2352 o) £) (g2541) 2830

0.1£25 - (3) Ja¥) 4 0

G ool Cuill est on dadl) (alea¥) (i€ b maaly GBS 3eas (3) 4y el e il
syl Cagll oda (e JSI Aughanlly A8lidl) Gailadll e el 5yen (sMlly dusgyaall Luaall LAY (1S5
couadll Jlgy cuy b &)l (alaa¥) Jles) (e %88 s depiiall e dgaall paleal) duw g L)) B 3

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



264 2021 w5553 Gy i 271-259:(5)8 v L Eipaall &y jpual) Usall — (53] (5 50

o S Banail) Lang 31 Jadg ) 23w clulgill)l men K5 g cxigl Jen ) 8 %7 g jelai ol s
sk lgnsioa O] peen gl ¥ ) Aujg peall Aiaall mlaall) e say cnadiall e Agadl (mlaal) sde
Sos paesll 138 Lus 5l o s 8 «(GUNStONe, 2003) lsY) aus b dals Digas Dlsal i Al

gl e cwy A %l

Lgpdal) Jaidal) (B Lasiioaall Al il A sl (alea) aaf i 1(3) Jgsall

(%) Aial) (aleal) duus A (aaal) g i
Agd) Je» <) oeadd) ) 9d Cu
0.01+8.95 - (Cs:0) bl ) 2aa
0.01£7.06 - C10:0) <&l (s
0.08+50.22 - (C12:0) o (e
0.06+16.61 - C14:0) iy yaall (aaa
0.03+8.00 0.05+6.87 (C16:0) diisallsl) Gaea
0.01+2.32 0.09+4 Ci8:0) i) Gaaa
0.07+5.41 0.08+19.31 (Cis:1) &l ¥) e
- 0.01+0.12 Trans (Cis:2) dd silll (aaa
0.04+1.23 0.12+68.67 (C1s:2) dadsiall) (aan
- 0.04+0.18 C20:0) <hiusi N aas
0.2 0.85 s Al diias (alaal
93.16 11.05 dapdial) dpia ) (alaadl 9
6.64 88.3 | Andd) i) paladle, |

Dl ) (b &) Galal) ad glavas G (2)5 (1) o) culSal (s 433 Jsaall ga Liad 22D LS
Breal) Anaiall dadl) Galeal) (a desiia degana o Nigll s ) elgin) Mgl e xigl) e Caryy uadd
Jeal) el iy (s A Sl Aluld) Javgia clydll aes lgle Giliy (L50)S) Alald) dlishg ddacigiag
Atign Sl ALl Aaigiag Byl dxadia Luind Galeal o Guadl) Jloy cay gsina ¥ Cis (B cdigl) Gaes )

by oy ciallll (mess Aficie d90,S Aulad) digh L Ll

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



265 2021 5559 o i 271-259:(5)8 4 L & gaall iy puad) Absall — (55 S5 (5 3and)

< gxA01.000) Mo Tteruity - 186,699 428
T [ Tow ATT0 Tbem RE: i

4 5+

404

359

(i o 020

(Cra2)

20 l
‘ P
154 [ = ‘
1 | ) ‘
109 | |
] E | B | -
‘ e = | H
o f(l | = u =
[\ ‘ L‘i =, e
004 - — — — _" T T 7 o0 s S ¥
D5 ey ey ey T R - NOCIo!
23 30 75 160 123 130 s 00 213 250 s %0 br ) ) y1 400 e
(Rl s o
. e e . . " .
ouadd) ) g9 ) 2 Axiaal) palaal) aal 1(1) JS)
W10 Mas Inbasuity | 191,127,553
21 o= T
3
v
2 %0 o
< =
s =
<
200
5 2
e} 2
1753 1 2
4 L)
4
1o
A 2eas
=) 3
1253
1003
E
)

(Cied
Cien)

o o
.L_‘-LA_.‘I.I_‘<L~‘lb
."

g
|
1
|
\
+
|
-+
|
|

|

~[. o=

i~

"> (Cma)

|

[

|

!
1

7% Wo 15 140 15 W0 WS om0 As W0 WS B0 FE 400 A5 ma
Agd Sea cu) A Ll alaal) asd 1(2) JS&)
ilash Bl Jals Ldee (udat daag Jib g paal) L) cillalill AluasSlly Auilsadl) cbasy) < Lalh
o) Jsaad) L 5lsl) dugpaal) duadl) LAY & (sasl 8)llg Gaeaill By aidl Slaa) dulatll w2l il
o Galae ehia) dasg 8 @lldy %1 digine (grinn e T Lo AN wil) (s dgina e culS il il of (4)
55 L3S Aiaal) Ladlall Alaal) clacall & 55 Y Abasl 5501 Jals dalee o S5 1305 Alaasl 5503
Dian et al., ) saae dule ol ao Gilsy 1oy ADEN Glayulall Glia e £ (alal) g L

.(2007; Hazirah et al., 2012

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



266

2021 +55Hs¥) i 271-259:(5)8 we il Egaull 4y pead) Unall — (5931 5 (5 302))

Ay p2all AN (530200 Blly Comecil] o) o 1(4) Jstal)

(' 2100 /252 p) £) (5253 a8 (A& KOH/i) cruaill g
3 i) any Bl S8 3 i) amy Bl J8
0.4+94.2 1.1£95.4 1.7£204.1 1.24204.6

1.3£82.1 1.8+£82.7 1.7£215.2 1.9+£216.6
0.5+69.5 0.5£70.2 1.5£222.1 2.1£223.8
0.6£58 0.5+58.2 1.4£227.2 0.9+228.9
0.6+42.9 0.2+42.3 1.9+240.3 1.8+241.4

Jals dilee Gaadal aay Ay paall Laal) LAY lgaail cilayy (B (alids) Sipas (5) @8y Jsasdl e B33
O &ilan) duhall gl Cun (leaSii 8 AN Aalall gl sy psl Tes lldy Lgde A8lasl) 350Y)
T e AV dsina) dle ulS L8bal) 3551 Jols Llee ela) 2msg J8 Slgeal¥) Ba Ay ad b llg )
ol dakee 53 (M s A Lalall Sladly lubyall o el il ae Gl 1385 %1 disine Grime Nie
Asif, 2011; Dian et ) L (sl led digpe Sloeat) alsd @l das iy 71 3 Aibasl 55.Y)
Jade ALl 50 Llee 3uad ey J JlgeaVl daps b mliad) LSl o ) slay) jaasy «(al., 2007
b oRlind) O dad cps (b caigll en Cayg Gl st Gy e sl BaS o (gging (53 D Lalall

gl ea cu) %25 5 (uedll lex cuy 75 Ao gsing A B il
Biud) Jali das sasg Jib g jaal) in ) WSAY lgaail a0 1(5) Jsead)

*¥%(a) gy da s ?..,\3 A g yaal) DAY
Biu) Jas dslas 2ny 8] Jas dsles 2
0.2+1.7 0.1+£29
0.1£5.5 0.0 £8.2
0.0+£9.7 02+14.5
0.2+£12.7 0.1+ 17.1
0.1+17.3 0.2+21.2

) Jol dulee shal daay U8 Jlgeaill A o (o ginall Bl G *
e J5iw Solid Fat Index (SF1%) dibiae sl clays b dbeal) LGN Clayealal) S i xie
Oe Bl A Bha sy die Lleall AU Clapelal) 5 6t (75 65 55 45 3) 8y dalad) JIKEY)
L0 s clgle AabasSl 3] Joli dlee kst A g paal) dadl) WDAY (8330 s 5 5 B dnn
A5kl i3l oy ol Lad Ay paall DAL Aobeall LN s punla]) 2 e caalds Y1 Jols Ailee o
Lash (s oI3all b aasiaall gzl (e dibide glsd agng (M AR dualal) aabal) iy clgaSi 3 Alal)
Opilas gl ueslay LAl ol aall B sl Gl ueslal) Lgiad g SFI% a8 DAY las L
ad Jlae o &5lae ¢lya) ey (List et al., 1995; Sahri and Idris, 2010) e (L)) slall shball
IS e iy ¢33 3 aasieadl G Ll il sy Gandl 138 3 g padl dgaall LAl 6158 SF1%
e Aladly 2igl G ) %25 5 peeddl Slsa cuy %75 e gging 53 B Ladall SFI% ad o 535 3 &,
o 5l Jols dilee Gakii e llyg 315 s dayy vie adll B Gl Gigas ol e )lall SFI% b

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



267 2021 558 9¥) Cy i 271-259:(5)8 4ue i & paall &y geud) Alaall — 5935 5 pan))

e aigll e cu) %405 peeddl Hlsa cuy %60 e 05<h A C Ldall SFI% a8 cu)d (s 4 cJaldl)
JSE 8 mase 9o LS 8] oo dilee adai e 3 15-10 had) @lays o 2all Jal1 e 5lell SFI%
L e ggimy @A) D Ladall Zbal)l A6 Glapelall oS5 o 5 8y J<E e Laad 12D, WS 4 3,
Jaall G ellyg JSYI npeole canls 3uY) ol Gl sha] das gl en Cany Gaadl) Jlga ) (e daglusia
dols dlee b aay Fy B ulalall SFI% ad cillas cpm & bl ha days xie gl 210-5 (gl
220 Hhall dsys xie @iy Mgl e sl G et glals clll Gupeslall (e JSISFI% ad gs pgdle 553

.(Ahmadi et al., 2008; Karabulut et al., 2004) &zl dualel) iy cluhall e 2ell pa Gl 1385

SF1

*—Ud e ——B o B =

Sall Jolal o flall pea Bial) Jals dules sayg J8 C Jaddll SF1%6 45)laa :(4) J<id)

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



268 2021 5598 o mdi 271-259:(5)8 e Ll igaalt &y pedl) Alaall — (9 35 5 pan))

SFI%

() Bt 4u s
—y— L - U 4 & D

IS Cfbe g Bl Jald ddes aayg 48 D Jadill SFI% 4l :(5) JSi

SKEIY,

— e A —a—E 2 e E oy

Ol crpeslal) aa Bl Jals ddas a9 Jb E Jaslall SF1% 43)\ia 1(6) J<id)

SEIY

(3) B aau

—— il A g B ——F o T i

all A o8 al) pe ) Jobs Adas aaag Jb F Jaulall SF196 43)lGa :(7) JS&l)

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



269

2021 +558l)5Y) ok 271-259:(5)8 e |y il Eiganl! Ly pdd) Unall — (19 315 5 40

rala i)
s il (gl Cagan 050 Luaal) LAl L A3l alsdl) diaad o Adbesl 85uY) Jols ddee Jaxi -
e bl Galdl) e
Sa Bads AL el @l duas Glatie e Jgean) 3 Lela Do Asbasl 5501 Jols Adee caali -
il ) gl cY a8 Lgalatial
dos LA o Jpemal) ) 535 of oS A Gy Wil g ndy A8lall cugsil) e Aahida ploif lls —
o) (e dibide Pl delia b Jax
gAY
peanl o Gils daalay Loc)) ) duxigh 4S5 dpe))3l) dnalall Cigadl dalall dpgll ) SN Gl aai
coalall Gandl aeng ) 138 SladY a3ble S
a2yl
Aaia 356 el daala Cisiie (@il giall) gl Al L (2012) asens (olaa
aste Alde (Aanl) Cojled) £ ¢ ) Al L gsaally gl LinglsisSs L(2001) e seal e ¢l 2
Aada 78 (322 V) (LiaslgiS) L
daals Cihsdie Llgle L clelially gally gl LaslsSs Y Jase (2006) delew] Gyl (LalS
Aada 312 ¢

Ahmadi, L.; J. Amanda; G. Marangoni (2008). Chemical and Enzymatic Interesterification of
Tristearin/ Triolein-Rich Blends: Chemical Compositions Solid Fat Content and
Thermal Properties. European Journal of Lipid Science and Technology. 110(11):
1014-1024.

Akoh, C. C.; and D. B. Min (2002). Food Lipids: Chemistry, Nutrition, and Biotechnology.
Marcel Dekker, New York. 2" Edition. Pp1014.

Anonymous. (1998). Official Methods and Recommended Practices of American Oil
Chemical Society. 5" Ed. AOCS, Campaign, Illinois, USA.

Amir, R.M.; M. A. Shabbir; M. R. Khan and S. Hussain (2012). Interesterification of Fats and
Oils. A Review. Pakistan Journal of food sciences. 22 (3): 143-153.

AOCS, American Oil Chemists’ Society. (1995a). Official Methods and Recommended
Practices of the American Oil Chemistry Society. cd 3-25

AOCS, American Oil Chemists’ Society. (1995b). Official Methods and Recommended
Practices of the American Oil Chemistry Society. ce 1-62

AOCS. American Oil Chemists’ Society. (1990). Official and Recommended Methods of the
American Oil Chemist’s Society, 15th ed. Champaign, III.: AOCS Press.

AOCS. American Oil Chemists’ Society. (2009). Determination of Solid Fat Content in
Edible Oils and Fats by the Direct Method. In: Official Methods and Recommended
Practices of The American Oil Chemists’ Society. Champaign, I1l.: AOAC. p. Cd 16b-
93.

Ascherio, A.; M. B. Katan; and P.L. Zock (1999). Trans fatty acids and coronary heart
disease. New England Journal of Medicine. (340):1994-1998.

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



270

2021 +558l)5Y) ok 271-259:(5)8 e |y il Eiganl! Ly pdd) Unall — (19 315 5 40

Asif, M. (2011). Process Advantages and Product Benefits of Interesterification in Oils and
Fats. International Journal of Nutrition, Pharmacology, Neurological Diseases, 1(2).

Chairman, D. S.; M. Belcher; T. Dawson; B. Delaney; and J. Wilken (2006). Food Fats and
Oils. Institute of Shortening and Edible Oils. Washington. 9th Edition. Pp44.

Chibor, B. S.; E. E. Joy; K. D. Barine (2018). Effect of Chemical Interesterification on the
Physicochemical Characteristics and Fatty Acid Profile of Bakery Shortening Produced
from Shea Butter and Fluted Pumpkin Seed Oil Blend. American Journal of Food
Science and Technology. 6(4):187-194.

De Martini, F.A. S.; C. D. S. Roberta; C. G. S. Kelly; B. L. Maira; F. S. Daniela; and A. G.
Luiz (2009). Effects of Chemical Interesterification on Physicochemical Properties of
Blends of Palm Stearin and Palm Olein. Food Research International. 42: 1287-1294.

Dian, N.L.; K. Sundram; and N. A. Idris (2007). Effect of Chemical Interesterification On
Triacylglycerol and Solid Fat Contents of Palm Stearin< Sunflower Oil And Palm
Kernel Olein Blends. European Journal of Lipid Science and Technology. 109: 147—
156.

Dinc, S.; 1. Javidipour; O. Ozbas; A. Tekin (2014). Utilization of zero-trans non-
interesterified and interesterified shortenings in cookie production. Journal of Food
Science and Technology.

Gaman, P. M.; and K. B. Sherrington (1996). The Science of Food. 4th Edition. Pp246.

Ganguly, R.; and G. N. Pierce (2012). Trans fat involvement in cardiovascular disease.
Molecular Nutrition and food Research. (56): 1090-1096.

Gunstone, F. D. (1996). Fatty Acid and Lipid Chemistry. Blackie Academic and Professional,
London. UK.

Gunstone, F. D. (2002). Vegetable Oils in Food Technology: Composition, Properties, and
Uses (Sheffield Chemistry and Technology of Oils and Fats). Blackwell, U.K. 1st
Edition. Pp337.

Gunstone, F. D. (2003). Lipids for Functional Foods and Nutraceuticals. Oily Press. UK. 1st
Edition. Pp344.

Halil, V.; and J. Issa (2002). Replacement of Beef Fat in Frankfurters by Interesterifed Palm,
Cottonseed and Olive Oils. European Food Research Technology. 214: 465- 468.
Hamm, W. (2000). Interesterification in Oils Processing. Society of Chemical Industry. (2):

34-67.

Hazirah, S.; M. F. Norizzah; and A. R. Zaliha (2012). Effects of Chemical Interesterification
on the Physicochemical Properties of Palm Stearin, Palm Kernel Oil and Soybean Oil
Blends. The Malaysian Journal of Analytical Sciences. 16(3): 297— 308.

ISO., (1996a) "I1SO 3960" Determination of Peroxide Value, 4th ed, Switzerland Geneva. 9
pages.

ISO., (1996b) "1SO 660" Determination of Acid Value and Acidity, 3rd ed, Switzerland.
Geneva. 9 pages.

Karabulut, I.; S. Turan; and G. Ergin (2004). Effects of Chemical Interesterification on Solid
Fat Content and Slip Melting Point of Fat/Oil Blends. European Food Research and
Technology, 218(3): 224-229.

Kostecka, M.; B. Kowalski (2011). Enzymatic and chemical interesterification of chicken fat
and rapeseed oil (2:3 wt/wt) mixture. La Rivista Italiana Delle Sostanze Grasse. 84.

List, G. R.; Mounts F.; W. E. Neff (1995). Margarine and Shortening Oils by
Interesterification of Liquid and Trisaturated Triglycerides. Journal of the American Qil
Chemists Society. (72)3.

Rajendran, A.; A. Palanisamy; and V. Thangavelu (2009). Lipase Catalyzed Ester Synthesis
for Food Processing Industries. Brazilian archives of biology and technology. (52)1
:207-219.

Hamoui et al — Syrian Journal of Agricultural Research — SJAR 8(5): 259-271 October 2021



271

2021 +558l)5Y) ok 271-259:(5)8 e |y il Eiganl! Ly pdd) Unall — (19 315 5 40

Remig, V.; F. B. Franklin.; M. Simeon.; G. Kostas.; T. Nece.; and J. Street (2010). Trans Fats
in America: A Review of Their Use, Consumption, Health Implications, and
Regulation. Journal of The American Dietetic Association. (110): 585-592.

Sahri, M. M. and N. A. Idris (2010). Palm Stearin as Low Trans Hard Stock for Margarine.
Sains Malaysiana. 39(5): 821-827.

Samuel, Ch. B.; E. E. Joy; K. D. Barine (2018). Effect of Chemical Interesterification on the
Physicochemical Characteristics and Fatty Acid Profile of Bakery Shortening Produced
from Shea Butter and Fluted Pumpkin Seed Oil Blend. American Journal of Food
Science and Technology. (6)4: 187-194.

Shahidi, F. (2005). Bailey’s industrial oil and fat products. 6th Edition. Canada.

Waheed, A.; G. Rasool; A. Asghar (2010). Effect of Interesterified Palm and Cottonseed Oil
Blends on Cookie Quality. Agriculture and Biology Journal of North America. (1)3:
402-406.

The chemical interesterification of mixtures of
sunflower oil and coconut oil
Roula Hamoui®, * Mahmud Dahan® and Faten Hamed®
(1). Department of Food Science, Faculty of Agriculture, University of
Aleppo, Aleppo, Syria.
(2). Department of Food technology, General Commission for Scientific

Agricultural Research (GCSAR), Damascus, Syria.
(*Corresponding author: Eng. Roula Hamoui E-mail: roula31@hotmail.com

Received: 16/05/2020 Accepted: 11/06/2020

Abstract:

This research was carried out at the oil technology laboratory in
department of food science of the faculty of Agriculture engineering
in 2019, were used different mixture in multiple proportions of
sunflower oil and coconut oil to find out the effect of the chemical
interesterification using the sodium methoxide (CH3ONa) as the
catalyst in its properties, which containing number of saponification,
iodine value, fatty acid composition, slip melting point and the
amount of solid triglycerides solid at different temperatures, Solid Fat
Index% (SF1%). The results showed a clear decrease in the slip
melting point and SFI% in the mixture studied after applying
interesterification on them, according the type and proportions of the
constituent lipids, as they lead to produced lipids with new physical
specific properties that could be used in various types of Margarine
processing, while interesterification did not cause any significant
differences in the some chemical properties studied of mixtures such
as the number of saponification and the iodine value. By conclusion,
the mixing and interesterification of vegetable oils with different of
physical and chemical properties lead to obtaining lipids with new
physical properties that could be used in various food processing.
Keywords: Chemical Interesterification, Vegetable oils, Slip Melting
Point, SFI%, Margarine.
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