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(INTHFWV ROAUWVRRPHHVLF 3SRQEWUPIROY[LGDWLRH 6WDEL
6XQ )ORZHU 2LO
(OODVKMI+0 ORKDPHG 5 $ 5DVKZDQ $KPHG + $ .KD

DQ&R XPLD 'DYZLVK
JRRG 6FLHQFH DQG 7THFKQRORJ\ '"HSW )DFXOW\ RI $JULI

$EVWWD

(VVHQWLDO RLOV ZHUH REWDLQHG IURP IRXU VH
FORYH IHQQHO URVHPDU\ DQG WK\PH 7KHHU FRQWF
WHUPLQHG 7KH DQWLR[LGDQW DFWLYLWLH®Y RI WKH
IORZHU RLO FRPWRHL\QN WKWMWIDENDQWBRAREL\G DRXAOW HQ H
%+7 ZHUH GHWHUPLQHG E\ D 5DQFLPDW D$SDUDWXYV
WUDFWHG DURPDWLF SODQW RLOV RQ WKH RMLGDWLY
LQJ XS WRXUV ZDV DOVRHHEWDXOMEH WHVXOWYV LQGLF
VWXGLHG DURPDWLF SODQWYV ZHUH ULFK LOWSKHQROL

PJ DV JDOOLRDF&EG\ ZHLJKW EDVH

7TKH KLIKHVW OHYHO RI WRWDO SKHQROLFV ZDV
IHQQHO D Q@& LFKXORWHK\PH UHFRUGHG WKH ORZHVW

7KH LQGXFWLRQ SHULRGY GHWHUPLQHG E\ 5DQFLF

SSP ®#+7RU SSP RI HIWUDFWHG DURPDWLF SODQW
WKDW RI FRQWURO ZLWK PRUH HIILFLIGEIB\GEWXRIQQJ \
RI DURPDWLF SODQW RLOV WR VXQIORZHU RLO PLQLI
R[LGDWLYH VWDELOLW\KEXUNVNQJ KDWLQJ XS WR

.H\ZRUBWYRPDWLF SODQW SRO\SKHQROVR® QWA RI[QRE DWW R
SHFHLYHG RQ $FFHSWHG IRU SXEOLF

5SHIHUBHWEGD O ®BbG6DZ D G 6BDRE$+ ODER
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,QWURGXFWLRQ ELDO K\SROLSLGHPRF DQG T
2[LGDWLYH GHJUDGDYW@QRF BRWAHW@DMDO /X
LV D PDMRU IDFWRU OLPLW&QXGHKHHYWHOFWVIHRI DL
RI IRRGV TOGCLBPERWLRDSOWY DQG RWKHU SODQW PD
OLSLG SHUR[LGDWLIRQ LY SROHQBMJDOE\RULQFUHDVLQ
VSRQVLEOH IRU WKH GBOWWKHRBRW® LIRIG XRHNV U\ EHFL
OLFIRQWDLQLQJ IRRGV WDUG R[LEDGIDWLRE® RI OLS
/ILSLG R[LGDWLRWKBEHBGHWYXHWHE\ LPSURYH WKH
QXWULWLRQDO DQG VH@WXRWILBURPDOWLHOXRIRI IRRC
IRRGV VLQFH LW LQVROYHVHWEHI MWRVIW\RRH ZDV DQ L
VHQWLDO IDWW\ DFLG YV WDGN Y LSCWIRFAR-OMADQIE SXVHG
JHQHUBWWRQLF FRPSRX@BVOEBEXGH IRU WKH SUHSD
LQJ DGGLWLROMWOWMXUHSDEGXFWLRXBRLQRR\KH [U\LQ
FRORU GHWHULRUDW DS URRHYYVWKH IU\LQJ IDW ZD
UHKHDWHG RYHU DQ H[WHQW
8VH RI DQWLR[LGDQWQGG XX DQL WWKFKDBGHVQRW K H
PDQXIDFWXULQJ SURFHVV\IFOD IPWQWKOW PLJKW DGY
WKH H[WHQW RI OBRLG WHUWR [IO®X\R LRV GG DOXWDO X H
KLGL: D@R®VXQGDUD IRRGV 6HPWWBO 7KXV
7KHUH QRUHDY L QVQH PHDMWWDLQLQJ TXDOLW\ RI ID
WKH LQGXVWUHQWQGLF UNWEBDIRAKGHHS IU\LQJ ZDV LF
IRU VSLFHVY DQG DHRPDRRG SSIOHB@WD WAL R Q
FDXVH RI WKHLU VWURQJ DRMKLKR] UG DWW I/WHEBEW K D W
DQWLPLFURELDO SURSHUDWNXWD OZKIDAKRH LPSURYLQJ
FHHG PDQ\ FXUUHQWO\ RQKEB RUDWXDBOODWYE RI U\LQ.
VIQWKHWLF DQWLR[UGD QDMWY EXKBGK LISQIRSEBEWXUDO DQ
WLHV DUH GXH WRQEBYFRKERQHQ WX WDWRIUBEBEUHVHQV
FOXGLQJ VRPH YLWDPLWWH IDDYRWRMGYIJGRP VXFK [
WHUSHQRLGY FDUR@WHQRABYW HRKPVDQG UH
GHU VSLFHV DQG VRPH DURKH VSIUFH SOQWWARUN ZDV
RU WKHLU DQWLRI[LGDQRWRRSERQHDWW HPSW WR HYLC
XVH DV SUHVHUYDWLYHDMMHRQNVRI MRPIRFOGJRPDWLF S
& D O ¥XIFF ID O D VRXUFH RI QDWXWDOO DQWL
3RO\SKHQROLF FRPSRIXRG&DMAWHRH LVRODWHG Q
FRPPRQO\ LEAXEWK HGLEQWLRQIGGDQW RQ WKHUPR R
LQHGLEOH SODQWYV DQBL LK\ RIDY XQE®RBZHHHD RILQ JG
UHSRUWHG WR KDYH P >X0OMW &S O & EXR WRIRXDY ZDV
HITHFWV LQROLDGIL@QW DEWDQAXDWHG DV ZHOO
.DKNR®MQ DO $URPDWDOPWHULDDHWRRGYV
SODQWYV DUH XVHG QQ PDI@WGHRRMDIOQN L
FOXGLQJ QXWULWLRQ IODYRULQIHDEEWEH; DURPDWIL
HUDJHV 'NAM WDLGS D QH QDPHO\ &QRNYHXP DURPDW
0DQ\ DURPDWLF SODGWFR KDYGREMHEGXOXP YXOJDU
UHFRJQL]JHG WR KDYH PHRBVUFAPOERRVEDREAXV RIILFLQ
WLHV DQG EHQHILFLDO D® 6 DW RKFRAX \K I X O \BIKUWILH/
HJ DQWLR[LGDQW RDFWEW /A QH®WLRRFD SULYDWH
VLXW JRYHUQRUDWH
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5HILQHG VXQIORZHU RRQEUHMNQGRE D QIWURJIHQ
DQWLR[LGDQWY ZDV GRIXMHWHG 0HIRRD QROLF H[WUDF)
1LOH &RPSDRM@VIPGIWH WR GU\QHYRV XOMBEHU YDFXXP
JHQWV $VVXLW (J\SW FRRWLOODLWBEYRSRDDWRU V\V'
GUR[\ 7TROXHQH %+7 ZD& GKRFKDWBRG\Y DBXFXKL
IURGLIPBKHPLEPPMSDQ\ 6WDZLO 6ZLW]HUOZQ® 7KH |
IRXLV 86% UBLVVROYHG LQ PHWKDQRO T

7KH LQLWLDO FKDUWRWHWKH WREB¥HRWUDWLRQ RI
VXQIORZHU RLO XVHG L@ WDKFWVVIDAG HESHWHVVHG LQ
FKHFNHG E\ GHWHUPLQ IZGIL IXFL GSHIHPR RI YROYHQW
LGH LRGLQH D @G H®RH MQUEDWWE ZHUHD WHRWILQ YLDO
WULHQH YDOXHV DV GHWFUQBMWGCHEH FRUUHVSRQGLQJ

7KH IRRG DGGLWLYH UHJXOUBWDRQ $RO\IXHQROV
86$ KDG D OLPLWDSWPLROQNVRIQW
VOVKHWLF DQWLR[LGDQW ZRMWDHD ROFKMBKHIRO FRQV
QDWXUDO DQWLFS[EB DYWWHRRGYVWUDWH®LR¥FDQWHROL
UHFRHQGHG XVDJH OHYHRARPRDWWFEDPHWKRG DV GHVF

&K HP L&EDRS D Q\ +XDOAW DO

OHWHKRRG 7/KH DEVRUEDQFH RI WKH |
((WUDFWLRQ RI HOXHQMR®ROU ZDV PEPVXUHG

RLOV ZLWKG6KLPDG]X VEHFWURSK

7KH HVVHQWLDO RLWRPRWHYQ UXODZDNLIGRMWLR Q
VHHGY URVHPDU\ OHDYHMVKVKHHS BF\W YWR WKH VWD
DQG FORYH EXGV ZHUH REWDURQHG IEG Z7KH[ UHVXOW)\
WHU GLVWLOODWLRQ BBRRVEGQDV WR JWR®UW\FE DFLC
PHWKRG GHVFULEHG LDHLWKW %ULWLVK
3KDUPDFRSHLDE\ XVLQJ $QWLR[LGDQW DFWLYLW
&OHYHQJHU DB SDRO®IMWXLVO H$RDWOLR[LGDQW DFWLYLWLE
ZDV FROOHFNRIMU D | IHELMWMWLOLH G SOMRDW RLOV FRPS
WLRQ XQWLO QR PRUH ZHWHKH QWN QWX HRUDF ZIDWQWLR[LG
RRWDLQHG 7KH VHSDUDAHNG SROHWPQAHRELRLWK D 5
ZDV GULHG RYHU DQK\SNRXWXVRGOGHXURKPU +HULVD
VXOSKDRWH KROG LQ JODNYGERWWEBVXULQH WKH LQ
DW f& XQWLO DQDO\VLV ULRG RI RLOV FRQWDLQLQJ

7RWDO 3RO\SKHQR®ENQMW[WDBFRUGLQJ MVR WKH
VRLQ VFULEHG E\ +DVHQKXHWWO

'LVWLOOHG SODQW PDWHULDO ZDV

GULHG LQDRURWFIRGIRIMK7KH DQWLR[LGDQW ZDV FDOF

K XQWLO LW UHDFKHG BQWRRMWDQW LQGH] Q!
ZHLIJRWG WKHQ JURXQGSMRLREVWRIDRLO ZLWK H[WUDF
PP VLHYH PSOHH& YDHUH SHULRG RI RLO DORQH
ILUVWO\ H[W URB/FRIH&H MW K 7KHUPDO WUHDWPHQW |
OHXP HWKHW LXQQ GHUGVWRNH®E MW R/ ZR DQWLRM & B W W/
GWHVV DWWMHRRKRHU DM X UMHQ G6HQ DW X U D OX HH & U DIF WHH G
RQGO\ WKH\ ZHMHK H[W UD RMWKH GFRRPRH QGHE RWIHOV
P/ RI PHWKDQRO LQFD BRYKOUHWW LH{ YWD\ PHQWLRQHG
WRU % %XFRODZLO BZLW]H
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$QWLR[LGDQWYV ZHUHNVEBHVDBOMBGDRWKRYH D QW V
PO VXQIORZHU RLO THU® WHSWFROSDUHG WR WKF
EURZQ JWDOMVEIRU WKH IROORZ3IIQYLFDO DQG FKHPL
$ 7KH VXQIORZHU RIS RSMHRBMIHHN RI RLOV
ZHUH KHDWf® G RBWIRU $FLG YDOXH LRQGELQH YDOY
KRXUV DW LQWRNIWD XWIRFHQIDOXH FRQMXJDWHG GLI
IRU FRQVHFXWLYKHGRHMMMGEIPBWHG DFFRUGLQJ WR
RLOV ZHUH VDPSOHG HYHU\ GD\ DIWHU
KHDWLQJ LQ EURZQ ERVWOHYWNOER WSRO DW
f& IRU DQDO\WHBMO/ HFXKMEWDO SKHQROLF FRQWHQW
UHPDLQGHU RLO VDPSOHV7EHUBREWDRIH&RWDO SKF
WKH QH[W GD\ IRRXDYRRREBWHQWYV HV WE&IPRFDHOGV KH )R
WKHQ VDPSOHG DV SUHRHRXWRG\ LX®WIKH WWHKGLHG D
VL[WK GD\ DQG WKRXWRWBSOORN DUH7DEBOWHQWHG LQ
KHDWLQJ 7DEXODWHG GDWD VKRZHC
% 7KH KHDWHG RKO VDPBXO®W ZRBKWMRWODFV YDUL}
RXW DGGLQJ DQWLR[LGRQGHORRIQW WRKMH DWORGLHG VF
ZLWK WKH DGGHG DQWIDRYLE DSD/D\D \@HUBRE GVRE D QJH
XVHG IRU GHWHUPLQDWLRQ RJ DPIO®LEFHDRRIG G U\
LGH DQG LRGLQH YDOXHWHLEFRWMXJIJDWHG G
HQH DQG WULHQH WR IROORZ WKH HIIHFW RI

7DEOH7RWDO SKHQRPLFIFBQWHQREG\ ZHLQKIWU
PDWLF SODQWYV

S$URPDWLF SODQW 7RWDO SKHQROLF FRQWHQMW

&ORYH

JHQQHO

5RVHPDU\

7K\PH

7KH KLJXHYMO RH WRIMHINXGBWMY ZHUH OLNHO\ GXH
QROLFV ZDV IRXQG LQ DRGHARYLURKQIRKHQWDO GLIIHU
WKH ORZHVW ZDODYXHE®R WIS\WFHLHY FKRLFH BQRGDUWYV
WDLQHG UHVXOWYV LQ WKRAHSRIHWB Q WQLPWQ/OHBS O H V
VKRZHG WKDW W KW LWHGEH V 6KHHWN DKDO
KLJK LQ SRO\SKHIRGMIK 7RGWIOR[LGDQW DFWLYLW)\ RI
QROERQWHQWY RI WKH S/O\DX@BW HRE OASLFHV
ZHUH GHFUHDWOHORZIQ WIRH $IRWLR[LGDQW DFWLYLWLHV
GHU URVHPDU\ FORY}HQ®ORPDWLF SODQW H[WUDFWV D
WK\PH &OHDU GLIIHUHQPEPHEHWZHHQ WKH

/DEOH(IIHFW RI DURPDWLF SODQW RLOVIRGNVWDIORZH

6DPSOH V\VWHP ,QGXFWLRQ SHULRGWKEDQW DFWLYLW

6 XQIORZHU RLO &RQWURO

6 XQIORZHORIK®I|RLO

6XQIORZHH @AW RLO

6XQIORZHBRWRHL®DU\ RLO

6XQIORZAK\RHRLO

6XQIORZHWAKHRLO
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7KH DQW LRMLOM @MW HDD RU WHKPHH QW  ZLWK WKRVH Ul
HVVHQWLDO RLOV H[W WDRWNEM WDRP ERRYH DQG
EXGV IHQQHO VHHGV :D®YHPDWQ®QHELHHOH O
WK\PH ZHUH DVVHVVHG E\ WREVSBKHDWDFG WKH L
LQVWUXPHQW WHKLUQ HG WK SHULRGYV DV ZFHOO DV D
LOQGXFWLRQ SHULRGLIR UNWLKM\ FRQ WHK\H RVIR{DWHG VXQ
GDWLYH UDQFLGLW\ LOQWKHQIVRXBUHBLOURWDWLF RI

f& DQG WKH GXFE@HRD WEEHLU FRQWHQWY RN WRWD(
ULRG LQGLFDW VLR KHG IDIWR RIHCGLBEWLQGLFDWHG LQ
DFWLYLW\ ,Q WKH SUHVHQW VWXG\ VLPSOH
PRGHO V\VWHP FRPSULVH V3$QWLRIHGDRALIOY HR HITHFW
WUHDWHG E\ RQH Rl WRBWH¥VSQWMAWORRQ®VRQ WKH
ZDV GHVLJQDWHG WR DWWV U RAMY RRLGD G X®WQQJ KHI
EHKDYLRU $Q H[SHWLPMQWV ZDV SH
IRUPHG ZKHUH VOXQIDRZHUKRLUHILQHG YHJHWDEOH
WUHDWHG ES®%RD RUGHOMFRVHG IRU WKH VWXG\ ZD\
FRPSDUH WKH DQWLR[LGRRQW RKMEWLRQFRIRWKLY RLO :
WKH HVVHQGMWHLD @ WLO®WV ZRWIKQW KHR LWV FRPPRQ XVH D
PRVW FRPPRQO\ XVHG \DQ® KHWIRF KOLQW UHODWLYH L
R[LGDQW PDWHULDOV RI LWV XQVDWXUDWHG IDWMW

7DEOHWKRZ WKH WIITHRWIMQH /LVWMRIG (URF
VHQWLDO RLOV RI FORYHRRERAZ | WG HRO[ MFHDMBEVRQ UDW
URVHPBUWR®PH RQ WKHSRIHEDOWYIHQJ KHIKRXQY XS W
UDQFLGLW\ RI VXQIORZHMNWKRLDODBXQHORZBEMULRGDO\]H
RLO ZLWKRXW DQ\ HYVHRDMMOIRUODFQG WDOXH LRC
IORZHU RLO PL[HG ZLWK WR{ZGH YDOXH FRQMXJDW
SSP ZHUH XVHG DV D JX¥LREHV W.RD WRIGL MOVLHQH YD O XH
WKH DQWLR[LGDQW SKHDRPHMIGRQ B QGWHUNRVR LV QR
WR FRPSDUH WKH DQWLRYKGWQ WRIGDREKHUR[FKDQJIHYV
SRVVHVVHG HEQ WG LQ DHV X WD LIREW VWDJIHV Rl KHDWLQJ
R[ILGDQWY &RQVHTXHQWOYK KNV KD EGENDWORDE O H
LOOXVWUDWHG WKDW [DAG5 \L\U R VKG) DNAYR B QUELHDLOJ
RLOMKLELWHG DQWLRI[LKGIDIQMVKERDWILNQLWWLPH RQ WK
ORUHRYHU WKH LQGXFWDR®RHSHXQRIRZHRURLO WUHELC
DOO VWXGLHG V\VWHPVH]WWH W HBWBWRWBEWQF SODC
WKDW RI FRQWURQWYXREW A X HUURHOB AWHGHWRK RLO K
DGGLWLYMVPHDRY WKD\GUROOVIWKEQG WKH DPRXQW
DGGHG HVVHQWLDOLRLOVLSERVVEVRDEHDOQMWRLW KH KF
R[LGDQW HIIHFW )WRP W\DKPSE MHE\R Y HIPH WDEXODWHG C
WLRQHG UHVXOWFNOXE HRERKDW KH BWRRZH RIRVO FDXVE
WKDW WKH VWXGLHG DD® PDQWIUHDBWOHD QW WKH DFLG
WUDFWV FRQWTRRS RKHEROIHFPHQW FRXOG BEH DWWU
DQG ZHUH FDSDEOH RI| FPRWLRD] IRFFORIWOAGGY DQG U
SHUR[LGDWLR Q@ QSURIHUFBW®) YFLGY ,QFUHDVHV LQ
DIDLQRW. @ADXWLRQHWUB®P®Y ZHUH VHHQ IRU DOO WKH

7KHVH UHVXOWV DIHRQARQIRBGKHDWLQJI WLPHV



El-Kashef et al. 2014

VDPH WUHQG DOVR UHWRMFNIGG YRIQWRWKFHRDWURO ¢
VWXL 0DQ DQG -DVZURVHPDU\ IHQQHO FORYH L
DQGHW DO H[WHDBEMOV ZHUH

7KH JWIFW H D\FH GHY® O X DQG UHVSHFWLYHO\
Rl WKH FRQWRIRGD EKCHD WIKG DV VKRYLQ L QN KIR
ZKLFK FRQILUPV WKDW PDIML K GODROMH RWEE H[WUDFV
KHDWLQJ RLO LV PRUH IRWAM\SWEEGH RMUFPBWLRQ GXU
UDGDWLRQ GXULQJ MHDWDQJDWKBQE WHGO KWHBRUWHG L
LQJ RLOV ZLWK WKH. DGIGHWKIHR @R} DQW LM QIGU
GDQWV $W WKH HQG RI&KHDOWIQQD QH ZDRG V

7TDEOH(IIHFW RI DURPDWLF SODQW RRIORORIQ RWIXHL G F L (
VXQIORZHU RLO GXULQJ KHDWLQJ SHULRGYV

+HDWILQJ 6 XQIORZHU RLO VDPSOHYV
SHULRGY LO 2LO 2LO ﬁK%
KRXUY SROWURDLT | spwmuy ynoold®  “PRARK
=HUR

~2.5

[3¥]

=
n

=

Acid v%lue (% of oleic acid

-
0
0 5 .10 20
Heating Time (hour)
—4— control <=1+ Oil + BHT . Oil + Rosemary
—— Qil + Fennel = = Qil + Clove : -Qil + Thyme

)LJ (IN'1HFW RI DURPDWLF SODQW RLOV RQ WKH DFLG YD(
RLO GXULQJ KHDWLQJ SHULRGYV

¢ O OVR VHHC
oo/ iiL B8 Lo SO BRI R wesy T
U

HWUDFW SURWHFWHG WKHXV
JORVVLYH GAFUHDVH LQ XQVI
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RVHUYHG LQ DOO VW XGALKIEW VDPSHMHNWUBWHG WKH R]
PHDVXUHPHQW RVDRGHQR O DFEDXNVHG PD[LPDO UHGXF
DQG )LIKLV GHFUHPHQW FRIXDH YEIMDEKW \D O HDWQ G

DWW ULEXWH GVWRQWKIHGC BRE®GFOROHUR

ERQGV E\ R[LGDWLR® VFLVNHREIDHF® SRI DGGLQJ D
O\PHUL]DWLRHW &HVWDIGDQWY %+7 FORYH IHQQHO
7DEXODWHG GDWD VKRZBDIGGWKRW KK RRWYY QR ®ILRGLQH
RLO VXEVWDQWLDOO\ UHGXPHRE HW KRIL @ Z®NVGBIQ D O\ ] H (
YDOXHV 2[LGDWLRQ ZKLGK X8 QNRXVOHG RQWLR[LGDQ
D FRPSOH[ VHULHV FRI HKHFIWDOH @QHDHGXFWE WKH R
WLRQV ZDV FEDDDEMAUHQMEBKH RLO DWK B HVDIORKWM GR E
LQ WKH WRWDO XQVDWX\RIGW P E FRPIBEBIKD W R WIUKRHD V[
RLO GXH WR DEVWUBFWBREM | EXGFHWRYEWWDUH LQ JR
MDFHQW WR GRXEOW® ERDRFRPOG VKK IRKRVHWHSRUYV
WLRQ RI IUHH UDGLFDOMNO +HQRK KEPHQQJ

7TDEOH(IITHFW RI DURPDWLF SODQW RLOVJIRRIRWKH LRG
VRORZHU RLO GXULQJ KHDWLQJ SHULRGYV

+HDWLQJ 6 XQIORZHU RLO VDPSOHYV
SHUL|R RVQWUI% O 2LO 2LO 2LO 2LO
KRXU 0+ 7 SRAWDU JHOQHO &ORYH7K\PH

=HUR

................. —_—— control ---ll-- Oil + BHT Oil +Rosemary oo

................ —— Qil + Fennel —+— Qil + Clove = ===0il + Thyme

)LJ (INTHFW RI DURPDWLF SODQW RLAVRIRRQ WXKH QRLGH @ H
RLO GXULQJ KHDWLQJ SHULRGV

3HUR[LGH IRUPDWLR (G HEQX WV X\DR ORI UG UIDAVH EHW Z
RLO GXULQJ WRDRRDQUV XSMUR[LGH IRUPDWLRQ DQG L\
VKRZQGDEOH QG )LIJ7TKH VLWLRQ $\ MWXHREHJIHDWLQJ
SHUR[L G HZ M DLEEB)FH0NHDOLWMWHGS HUR[LGH IRUPDWLRQ ZDV ID®
LEBBPHQWHG KHDYSW®R] WGRHFRPSRVLWLRQGHRRHYHU V
KRXUV DQG WKHQ RIHF USIDWIHEBD RTQMWKH FDVH DV WKH
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SURFHRAKGHGIIITHFWV ®I| DHEIGHFEMLDYHGXFHG WKH R[LGDW
WLR[LGDQWG %H W URD FW.H)G WKW RALBFVDEBGEEYDOXHV
PDWLF SODQW RLOV R QRS HUHRJ]EREBNPWRHVKIQIORZHU
WKH VXQIORZHU RLO ZRUB ZNMAKWR K G) LQMH B VLIHS D Q W
KHDWLQJ XKSRMWIR/H UHV XUDHNMAX O W \D JDBIH PLHQW ZLWK W
UHYHDOHG WKDW DOO WWSRIUBNSHHBNEWOR[LGDQW YV

7TDEOH(IITHFW RI DURPDWQFWXBGID®MU RL@GWH R DOXHYV PH
RI UWORZHU RLO GXULQJ KHDWLQJ SHULRGYV

+HDWLQJ 6XQIORZHU RLO VDPSOHYV
SHULRGY O] 2LO5RN| 2LO | 2LO | 2LO
KRxUvERQWUERT | 250 JHQQHO&ORY[H 7K\PH
“HUR

(9] 2 <3 (=3 8 10 12 14 16 18 20
Heating Time (hour)

peroxide values (meq / kg oil)

—e&— control ---m--- OQil + BHT Oil +Rosemary

——0il + Fennel — == Oil + Clove Oil + Thyme

)LJ (IITHFW Rl DURPDWLF SODQW RLOV RQ WK XSHHIOR[AKUH
RLO GXULQJ KHDWLQJ SHULRGYV

2LOV FRQWDLQLQJ SRGWKEGHIWKHDRMHSURGXFWLR G
IDWW\ DFLGV DUH R[LGLRBG\VER) WRRM XSIDRGIXFWYV 7K}
GHQH DQGVWWHRRBRXOXDOXH RI FRQMXJD@HG GLH
EH PHDVXUHG E\ XOW U DNOLRRZHUW RD. B\VZEILE W LLRQF UH DV H
DW QP DQGQPUHVSHFWMYRIO\DIWHUWRXUWHDIWLQJ
*UD\ 7KH R[LGDWRRQROHQGLQJ RI VXQIORZHU RL(
XQVDWXUDWHG IDWW\ DR LG @B OFWRIBSLH D VLJIQL
QLHG E\ DQ LQFUHDVH [EQ HDRH XIOW FIRQLMROIIDW HG G L
89 DEVRUEDQFH ZLWK D DFEIJEFRPSDWR GRUUHVSRQGL
DERXWQPZKLFK ZDV RKD UFARRWHLRO VD BPSROHE DKM R
WLF RI FRQMXJDWH®G G LMKIHORXMHMRLO7 WUHDWHG Z|
EOHDQG )ISEVRUEDQFH BWUDFW ZDV VLJQLILFDQW?«
QP SURYLGHV D PHDVXUMHW RP WKH FRQWHE®W RLO DQC
RI FRQMXJDWHG GLHQH\Z L MKDMKSHW S B B VRIQWK QW K HW L
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GDQW %+7 $W WKH HQBQRI MWHOMH Q[ WUDFW RLOV
ULRGV WKH FRQIMRXIJDWKHG GLHQHV DQG W
FRQWURO %+7 URVHPDVSHMQMHD\FORYH

7TDEOH (IITHFW RI DURPDWLOW®RLD FROQMXJIJDWHG GLHQ!
IORZHU RLO GXULQJ KHDWLQJ SHULRGV

+HDWLQJ 6XQIORZHU RLO VDPSOHYV
SHULRGYV O 2LO | 2LO QH 2LO 2LO
KRXUVERQWUEY SRVHPDU\QHO| &ORYH 7K\PH

=HUR

——— control
— <= = Oil + BHT

Oil +Rosemary

diene value

- > Oil + Fennel
------- Oil + Clove

—— Oil + Thyme

Heating Time (hour)

)LI  (IIHFW RI DURRLWYFRROBR®M X JRW WE QUOR®@E YD O X
GXULQJ KHDWLQJ SHULRGV
7KH VDPH WUHQG RIZHHWMXOWYV ZDV DQG

QRWLFHG IRU FRQMXJDWH GJ AW SIHFRRQIARIDWHG GLHC
QP T7MHEDQG )LYKH WDEDQG WULHQHV ZHUH LQLWLD
ODWEDGVD VKRZHG WKDW KWKAREGWIROH VXQIORZHU F
VLIQLIUFFQW RQ WKH FRO@WKWLNMBG G UHN/ SH
WULHQH RI VXQIORZHU RWLOY HIOWK WXFHUMDMHM LQ ERYV
DURPDWMF RBLGOD/ DV F R PISORUHEKEHDWK. QJ SHULRGV D
VOVKHWLF DQWLR[LGDQEHHQ%JIHSRUWHIG LQ RWKHU
DEVRUEDQFH IRU WKH FAPQWNERE -MIMRBLRM OWKHD Q G
HQG RI KHIRGMQZDOHUURDYHUDQGEDOHG DQG $0OODP
WKDQ WKDW IRU WK™ RLO WHRZMWHG XIMKWK LBQFUHDVH
PDWLF SODQW RLOV H[WRBQMXJDWRUY @DEH ARK®@\OLGHUDE
WUHDWPHQWY Rl WKH FRQMWUROFRPIDUHRGE WR WKH
PDU\ HHOQ FORYH DQG W KAPHHIDNWUXKWFK ZLOO EH VSt
RLOV WKH OHYHOV HRI WKRY W R MXCIBWHR® WHQW RI1 Ol
QHV DW WKH HMGE BHWKMHEKIHORZHU RLO
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7DEOH(IIHFW Rl DURPDWLF SODQW RYOQXHEREFRQM X J L
IORZHU RLO GXWUQRE&MDWLQJ S

+HDWILQJ 6XQIORZHU RLO VDPSOHYV
SHULRGY O 2LO 2LO QH 2LO 2LO
KRXUV&RQV‘U'g/obr 5RVHPPDU\QHO| &ORVYH7K\PH

=HUR

——— control
— =l— = Oil + BHT

------ Oil +Rosemary

Trirne value

— > Oil + Fennel
— =}= = Oil + Clove

—— il + Thyme

(8] 5 10 15 20

Heating Time(hour)

)L  (IIHFW Rl DURPDWLF SODQW BGO®MXRQORZGINXR DW/ X U
KHDWLQJ SHULRGV

JURP WKH DERYHH PH®RRROHE .U +DOOLZHOO
VXAWW FRXOG EH FRQFOXGHUG MKEDPWKWIKH DQG /ROLJ
HIWUDFWHG DURPDWLF SODQWSQRWVEMO¥R DQG SUR
VHVVHG DQWLR[LGDQWY SRURSROWLHWRSHEWLHV R
FRXOG EH XVHG VIW KCHOW H UORDWH FRQ\V W LAD X Q@ W R O
DQWLR[LGDQWY ZLWXK ZLGH PRREDYQRYILE DFLG [HQF
WLRQV

ORUHRYHU LW @GRXDOLWIBKPRPDFRSRHLD
FOXGHG WKDW WKH VWXGLHEDURPERIF Sobow
RLOV FHKUHQUIKHQROLF FRPSRQHQWYV
DQG GHPRQVWUDWHG JRRGXHDQAWIR[BEOMRRR & =D
DEWLYLW\ QHJKL O DQG &DSRFFKL
S5HIHUHQFHV (I 'THFW RI JDPPD
$PHULFDQ 2LO &KHPLVWWUUWRELPRYWLRQ RQ WKH IU

2I1ILFLDO OHWKRGVDOPOPQWLR[LGDQW FRQWH

SHPRHQGHG SUOWWHFHWURPDWLF KHUERXDQG VSL

$28&6 “K(GLWBREOLVKHG QDO RI WKH $JULFXOWXUH

E\ WKH $PHULFDQ 2LO &KHPBLVWVY)\

6RFLHWDVW :DOINHU &KH 0@ DQG #W3BQ

&KLFDJR ,00LQRLV 8 6($/HFWV Rl QDWXUDO DQG

DQWLR[LGDQWY RQ FKDQJ
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ILQHG EOHDFKHG DOWDGHRGRUQLHD&XUHPHQW RI
SDOROHLQ GXUDQ®IIGHHOLSLG R[LGDWLRQ $ 5F
LQJ RI SRWDWR FKLSV -RRUWDDIO RII WKH $PHULF
WKH $PHULFDQ 2RO &KHPHNRW WYV 6RFLHW)\
FLHW)\ +DVHQKXHWW®G *DQ 3 -
&KH QX DQG -DVZLU 7HP THWXUH HIIHFWV F
(IHFWV Rl URVHPDU\ DOQIGH VOHWHUPLQDWLRQ RI
HWUDFWVYQRQSHUIRUPDQWMDELOLW\ ZL5MKFOHW URK
RI UHILQHG EOMDFKHGPDWREUGDO RI WKH $PHU
RGRUL]JHG SDOP ROHLQLOGRWH®LVWY 6RFLHW\
GHHBW IU\LQJ )RRG &KHPL
WU\ +XDQJ :< &DL < = :LQJ
&XHVWD & OXODRFKHI- &RUNHDQG 6XQ
+HUQDQGH] (YDOXDWLR® SRWHQWLDO WQWLR[LC
R QRQSRODU PHWK\O WRXWHWH E\QGRSWWLF [1XQ
FROXPQ DQG JDV FKURPOB\RBIGDIKRP WUDGLRQDO
IRU WKH DVVHVVWHQW RHGVFIGQDW SODQWYV (F
LQJ RIRXW QDO RILWKH $RRWDQ\
FDQ 2LO &KHPLVWV ARALRIGHNQ 03 +R8LD $ ,
UHOD + - 5DXKD -3 3l
'MHULGDQH $ <RXVIL 0 . IDEOINRMBOD $Q
% %RXWDVVRXQD ' G6WRRNMHIWD@V DFWLYLW\ R
DQG 9LGDO WUDFWV FRQWDIPQLQJ SKH
1 $QWLRMWGDFWLYLWSRXQ-®XUQDO RILWXH $
VRP$OJHWPHGBLFLQDO SOWQXWM DQG )RRG &KHPLVW
HIWUDFWV FRQWDLQLQJ SKHQROLF
FRPSRXQGV )RRG &KPPLWQG /BH
&RPSUHKHQVLYHDVWXG\ R
(DVWPDQ &KHPLFDO &RPSDRINQ & HTXLYDOHQW DQW
JRRG JUDGH DQWKLR[LGIFPWDFUWWRI YDWLRXV SR
UDBQGOL[HG 7RFRSKHORPVHAMYHQJILQJ D IUHH UI
7HQQHVVHH 86% DQG LWV VWUXFWXUDO U
(6D\HG ) ( $DQGP 6 6 &ULWLFDO)RBRG LGRHH
7KHUPR R[LGDWLYBQBQLXWULWLRQ
K\GURO\WLF FKDQJHVRFXKRUOV XBMMBELOL]DWLRQ
IRU IU\LQJ RI IUR]JHQ ISUHQULRIGOV ZLWK QDWXUI
IRRGRXURDQRRG /LSLGVGDWLYH FRRASR@BADNY
-RXUQDO RI /LSLG B6FLHQ!
*HUW] .®RVWHUPDQQ 6 7BHBIGQRORIEKQRO
.RFKKBS 7HVWLQJ
DQG FRPSDULQJ R[LGBWLYH VWDEN 6 0 +ZDQJ -
LW\ Rl YHJHWDEOH RLODDGG.DRW\2 DIK\\RF
IJU\LQWHPSHUDWXUH (XBRISPIDRDO FKDUDFWHULVW
"-RXU@DO/LSLG B6FLHQFHGROQGQJ KHDWLQRUYDQG IU\L
7HFKQRORJ\ QDO RILRWKWBRFLHW\ RI
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JRRG 6FLHOXRWUW AW RQ WRHMNU SKHQROLR FRPSRX(
WHOQRKUQIKHRI$SIJULFXOW XL

/LVW$ DQG (ULFBIVRQ DQG )RRBPLVWU\
%DLO\V ,QGXVWULDO 2LO DQG )DW
3URGXBR®r WK HG6DQKXH]D - 1ILHWR 6
SS 1HZ <RUINOH\ 9DOHQIXHOD 7KHUPDO

IXR < &DL 4 6XQ 0 DQGSWWENBLW\ RI VRPH FRPF
+ $QWLR[LGDQW DFWOWKHWLF D@®RXURDRGDQW

DQG BXKHRQFRPSRXQGV RRIWKH $PHULFDQ 2LO &KH
WUDGLWLRQDO &KLQHVERFRH®LFLQDO
SODQWV DVVRFLQWHE&KZKWXKL DQWIQRD :DQDVXQGDU
FHULIH 6FLHQFH 3 3KHQROLF DQWLR
GDQWUID® 5HYLHZV LQ )RF
ORUULVVH\ 3 $ B6KHHK\ BFLH®FH DQG 1XWULWLRQ
*DOYLQ . .31 U D\Q G-
%XFNOH\ /ILSLG 6KDQ % &DL < = 6XQ O
VWDELOLW\ LQ PBDW DQRRPNBW+SURQWLR[LGDQW
XFWMDW 6FLHQFH FDIDWF RVSLFH H[WUDFWV
FKDUDFWHUL]DWRRQ RI Wt
1D] 6 B6KHLNK + G6LGGLDILFS5FP@WGNLWXHQWY -RX|
6D\ HHES 2 [ DG $JUXBWXQE )RRGV&KHPL
WIMWDELOLW\ RI ROLYHWBRUQ DQG
VR\EHDQ XRIGHU GLIBPUMEW / 0 &OLIIRPUG $ -
FROQGLWLRQWLYRRG &KHEOLQ & / DQG&UHYHOLQJ
&KDQJHV LQ SK\VLFDO
1D] 6 6KHLNK + 6B6LGGLFKHPLMPI®G SRIRGKRWM HV
6D\HIBG 'HWHULRU LQJV XVHG IRU FRPPHUFLI
WLRQROLYH FRUQ DQGIDRIENR®UQDO RILWKH $PH
RVGXH WR DLU OLJKWFIXGDMOD@&HPLVWY B6RFLF
GHHWS\LQJ )RRG RHVHDUFK |,
WHUQDWLRQDO X : 7UDQ 9 + 3DOPHU
3D], DQG OROHUR B6WXG\ 'KLWH . DQG 6DOLVEXU
RI WKH WKHURDBGLEDELOLWE&KHPLFDO DQG SK\VL
YHIHWRALBWYHLQ GLWIHUHQMM B@QWHY DQG VHQVRU\ H
URQPHQWMQLGDG RI VL[ BHHQIO®WXUQDO
RI WKH $PHULFDQ 2LO &K
3L]]JDOH / %RUWRORPHD]J&RFBLHWLFKL
6 S8EHUHJJHU ( DQEK&RQWI G/ :D&J
SOQWLR[DBWDRYLW\ RIQWLR[LGDQW DFRWLYLW\ C
VDJBDOYLD 2IILFLQDOLVODPEREQGY LQ VHOHFWHG
JUXWLFROQBUH JDXQIR _RXUQDO RIXWKH EBBULF
JDQXPRQLWHV DQG JRR&GKHPLVWU\
2LQGHUFHPMQIVFWY UHODWHG
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