'kl .. = P o
ﬁw 2138 D90 (5,18 9 (54918 s %

L L 4 Jsl 0 ko 0,le als
b -V

e P
S s ity
http://ejfpp.gau.ac.ir gl

9955 luS1 8y 31 55l g 4 290 30 WIgS AL 8,8

Tslagialis s 9 'S 9als (Suleo Lid pule (Sl S seas | Susia sala”

pske g8 slskl @Lf,fw,bdtuéwusryamu S mlo 5ol 05,8 Ayl ol )8 (g gy

psbe oSl 2 mlio s pske o3 8 LT OB S ekl 5 6558 pole olK2I (10 gl

OB S bl 5 555l
ANV 1oy sl ¢ QAN 1l s gl

oASe

St i 6lp Sl Sleesed 5 dmes il SRLST 4 banis,s 5 ey
Sl Ml o eSSy 5 ey (o5 omeib S i, el S 3550 0T L]
Ui g 35,5 sladsas andllas 55 s eslizal o G5lS| adsl e s ,Se sl
Slsate gy Sl g3 53 5 s S bl s 5e Olgs 3o 5 eS| sde Ll 53 (Saeen
Slasiin 3l & 88 513 518 Sle am s AY 5 VY AY gl s S anwy L6 L
oo 4 8 Ry sy sOles @SNl S s 50 8 s (Snd s Slerd
4 Sy 3o A8 gl e S TYY 20 oo 55 2§ Gl 0l e (8 i
5 geese 08 sde WSl sds oS sl OLE S A (Sl e 55 gy LEs)
s S 8708 (53 S e, fff}l?sﬂ O5emST OV ST s /Y o S 030 55 8 an
e b sl s e Vsl b Sl Al e Ao 0N 5 53 S s, 0 S
95,5 5l Tl 58 s 53 s se Llss e 5 eS|y sde aaly /49 5 /AN Saeen
L5505 Ol (IS Sl amys AY 5 VY AY) oslise slales s 3V b S e s b
Sl s ok eslinl Sy 5 masge Olss el 5 daly Ol gl S dsle S
A s pme 35 S Wsed S 3 a sl s les a5 SVsles ol i 1 5 e 5 cul

T Olss sde (duSlp sde (s Sl s S iedldS sloojls

hosseini_hamed63@yahoo.com : «51Ks J ytens *


mailto:hosseini_hamed63@yahoo.com

YFRY Y 0yl (£) sla 18 Slga (5,108 5 (55918 44 s

EPXTH
oMo e Jpame S Sladis ol diies o8 slge 55 0ge sad Sy Sbo ba
e ol 53 spmse o SLS S G0 Ces UL s 5 S Pk (3L b
Sy sludss CutS 5 HBUb jae Lla calul gla S5 (Y000 OSen 5 slinds;) Lib
S o Sk dls el il WOT e 4 (ST slage s ilen cpre ol sl
s oo o)ls (ooladl ol oS 5 (gl 0 M Slse 4 53 eslinal L S5 4 Jsee JLa )
3L 35e OT kS (6803l slp s Glaosed 55 cnl ) i pdpcand (LaST 4
(S 03,0) o Sy 5 (S jms) oy (550055 585, SKl) omemiih Slajos, o

(Y000 tagd) 358 eslial o LSt sl ol e 6, Se3ll gl Ll e

Il O3S g1l 5 oo bl i 8 5l g0 53 ¢ dasl slapab bole s o LS|
(o8 3 o2 dsd 0Ll 53 (gom s Ol sbul a4 Gl SKes &S AS W 1 e
b)) ilissy s Sha s 1S LS sl o 2laST gla 2STy b js (YooY
S5 Skl Camdpe 53 odd S s (pldd S 0 Flk 5o 035 13 Gl Lo Sl
g2 55 Gladisn sl el oS (rmsl) wlie SladenS|psin OF e )3 5 s o
Lo 33 & by oz Olss dlawl I s 53 04070 L) s e LS55 A
L o gladanl gl bl cpl dilodd s ob 51O gy SO Ja 5 oS A3l e 45
Al e (zso50 ) Ok Jiws 53 slotle Ghils LOT Ssh col Jsane o oLl 2
23 ORleST 5, e ks OLL s 53 a3 5e SLalIss 355 oS o Wby IS eyl b
Sl Ll ol ol 05031 S FLBl b Glaa iz 53 vy A0S s il é )
2P o sl Bl s e b e LSt e L (Sole @ Sl 0 S
Sladeul (S35l o Sladged zao3e SOl S5 sl VA (5 8) il Jisn 0T (55,
e 53 05,8 ol 3l Al e el 5L 3550 805 WL sy BBlus L gldl s o
el S g aal Sl

S Sl S Js Gesl G hnSln el e 4 Sued mae Ol S
e e S5 ol slan s ol L aeS Wl Jlie 4 s e p K ann i b Slesd
slasble s 685 Slatil 3y OF e 48 das o LIS 2ol VYV g0 b 55 izl 5l



O‘)&o&s > Jols

Clea by, Oamlliondes & dase Ol Sldss il LSSz
sphen sl Y e db o3 Sl (Il Sel Aul b cnl (b s v s gladlss Rl
3 Ty Solss Ol o Bl )y a0 Ciiis e (Vo0 O 5 slildy))
53 lantls y Cile Loyl 15 55 Sslite (slad el (IS b s sk S35 sladeS] 5
Ot il g pde 5 i 3 LSSU Do) eS| ol b3l Cgr addles S b
bl St sus Jols lers gla axli 5l S Sl am W gles L osl 3 555 60 Sew
oSS (YON OLer 5 Ole ) A (6,03l sase Ol 5 5 zanye gOlss eis
SN Als Sy OguS ese HEy B HE sy Sl abS Ll b s (Y40 4) O
C3lys b zaze slaOlss SMie s Jhll A Wsls 0L 03 SF e g Ols Solsl ey, 4
izt L ey 5 L e S o) s (LSt gl ol e b ST SCE5 5 O30S
02 Slad sl et ls 5 ol ndy g aaly SL501 51 ey (T2 9) OLSea 5 50 AdL
T35 Olss 5 Al glaasls Gl 5 e ol G |y e el 50T e plal
3 e Ol Sty el (O3St Sl s o 1) W Soen Ol L3 S 518
GlS SB35 OISy 5 OleST BT sl b oy 53 OIS Ol
53 S|y Gasls 5 el GLS 5 s (St 0l pedle (Yoot OKas 5 Sby) s gel
01898 O 5 gyl 9) 330 0 7 oo sl slales 55 (IS (b L3 Ol SOWT )25,
Sy CutS oLl o Sl jarls g S8 e n (b (Y0r8) (Gamse 5 Ssn b
SLS 5 dss T Olgs sde o (Ao )3 AA) euls vf:w.,us S azdls oledl g5 S -
m oS Stmen Vb sl 3 Lapd s 055 & (b o3 oS edd 21 sls sy s
328w Sy Sl gols YU glos 53 15 5505 55 a0 50 OIS 5 AT Sl
Sk o dlaily s (VAT (60 5 i ST) 558 o JS5 ST (651Es Los J2alS L
il e Soslime ax 3 Lol SOl ey, (lsl b, T3 Olss 5 AeSly L2 ld 5o
Slaars sl zaose Ols 5 1Sl lagasle o Vb (Stes oy 5 Loged )
(P OLKan 5 Sl ,le) 35 sdalie sl & slize
s s Al A5 Ll s b oox gladend sy maae Ol el S b
Olyge Yool OLn 5 pisl) SAped el (Aoys WY=00) YU liie sl 55 53,8



YFRY Y 0yl (£) sla 18 Slga (5,108 5 (55918 44 s

e 4 6 Sy e el s b s zadse OGS 3o s 015 n cal b el (12VA
sty SEasn 51 B s pe 3Kl )13 S ae Slaend Slge 5 (855 4 ge 5L
S O3 Olg O 3l eslial L a8 A3l go 5350 Olisd 3o 5 oS sk s bl y G 03,51
e Wgad S e Goae bogesle 2oy SGL ) 535 4sed CudkS Ol oS sae

23,5 ol 55 8 (gl wlie iass aS sl S5 LG L sel

L 95 9 9o
IR W 4:45‘(&._&1\)\6]« SlaeS o 5l eslital 3550 slerd slge 4dS eslatal 350 3l g0

Ol siyslis sle slgin 4 WWAL Jle Hg el baulsl o IS s 55 S slad sel
5303 S5 p s o s b ped Sosb ol Goslaer pasiie FLC Sl s, Ol
Yol 4 Gy V0 et doys TO B YT s by 5 sl S ol am s YHEY gles) sl
(Y000 O 5 5 9) Ad slilay Ao s

5535 St sl (IS Olay 28l 5 (LS| Gla iSTy ol g 193 8 5165 b
AY b 53 (OLJT (UFE o+ (& an) Ol d=ls s &)MJ::.A\ {Lype S 2 335 e
a5 WY gles s Bolal (g)ls pa sed A SIS 5, 80 Sodea 518 Sl s AY 5 VY
el sy 2 oS Ble s AY 3 5 55, Y e oS Sleaz s VY s Gy 4w a ol S Sl
(Yot e S —dluy 5 ol - ) o8 S

Jol 53l S b s 555 we 0 ST (s, gl S 1938 e by gl Pl
Yoo oyl gl (GLS Sle amis YO-Y) lasee sy n cele VY Sl 4 s eld 52
S b oS gdons Sl e 5 <85 15 Sl ksles I 1 e Yoo (g5l (g 1) e
Moo 5 leS b ylsee celn VY j\@.m@\@éﬁ,hgwy}@puﬁ Sy
Ol oS s oS s Gl e, B g 5 edd Blo ) osled edly B2 Law g

1- Merck
2- Applichem
3- Rotary vacuum Evaporator



O‘)&o&s > Jols

(OLJT dKA, HB ¢ Basic) S sSUl Of plom a4 jeme St o (OLJT KA RV 0 Basic)

b8 5 eslinad 3550 Sl gla ioles] plonil g L33 Jol (55 4 gl 3 S eslinad
b e «ushy Sl Wbl 4 935 glaw el JUE| ) day aloldl 1 Slerd 45
(Y140 AOAC) 3,1kl sla sy Gk 5 355 Sladiped Sl Jlie 5 ol b oS o m
335 4 she el s Gl 3 S el Glamls Ay 4 Sl S s 5 A
osb a bagie s badtagy e 38 M (S0 538 by S 538 0SS 0 o ay
Yo bp s IS s Sl el Sl eslinal b i 25 o) 4 denST o sde LS 055 481
analr 2 Ikl g5 Gillae s DM 553 Jla i 0 /o) Jslome jp2 5 5 D= Olse 4V &
i bl Sl Al Gatld S s (VoY) NSl e ek Olaasine
I 3l eslial b ()5 i T s (Y02 Q) I T 25 o Olaasins amalr 3510k
it b el Sl 0Ty g S s e e Dl 5 b sed P Ol
el s) ot Olaasin amsler wrjo Sla by ol 5 935 25, andenl 5 ST
5 e oo Ml bl s bl mnse OS5 3 slaparla 5 (1884)
Ol QUST5 5l 5l eslinal b 2o 56 YW 5 YV 50 J b 53 5 ja (VAAY UPAC) 755 18
bl USIynl IS b s 5 0N B /) Slde s cpl G A e s DD
DM e shten (i Fa e 8B YW 5 YT 2se Job s Lol Jglowe Gl Jlie 5 s S

A S sl s T Oy 5> slasl

6)‘*1‘}:-\"5,94-1}’.4
53 esls w5 w3 S el SIS a5 gDl Bl 51 sy pl e 48
B LD aelia 5 ad ool b 5 55,8 wigy sy Jold iie 5o b islas SLKS b LIG
Joloss 5 435 e I3l 5 4 3 Ay Ao 53 0 Jlel o 55 (STl (glanels i 0505

23S g b ST Il S Ja 5 s gad s 5T (6501

1- American Oil Chemists Society

2- International Union of Pure and Applied Chemistry
3- Statistical Analyses System (SAS)

4- Excel



YFRY Y 0yl (£) sla 18 Slga (5,108 5 (55918 44 s

il edaline BB Y Jad 3 93,8 e anl s Sleed oS 5195 8 et S 5

.Qm\o.)u.i':djb\\‘ d).&a-)zo)'u_gbjf)"ev\,idfﬁ.w‘&j) éﬁjé%ﬁdu;ﬁ})‘

938 N 5 Slewd Slastie S p ) Jpor

Fals3S Shdas S e NP SE9 b
(M)>> jw5l>

(-Lﬁjé) (J—ﬁ)i) (M)J) (J«ﬁ)i) (J«ﬁ)i) (-Lﬁ)3>

LAY OLY /74 \/AAL /08 V/4Yte /004 Ve/4 Y ALY Y/at. ¥

el Sl sk e i 5Tl 5 eSS ) sl Sl Oles 3 535 (VL b
ok sl e 5L wﬂ e 5 938 o SHL w85 e SIS BB L
O 008 Sz Beg b Sty 5l e 538 Coshy el osd e BBl o gladd
53 s 8 e Olgsas ojls (St O oS A5 5588 w0 Cogb,y J2alS Ol 353 eals 2alS
Gl g S bar L e St Cogby don VY Bl p 3 s Cusb Ao s A B IS ]
OLGr 5 ) dw s Ao ¥ 51 meS 4 lde ol S b 55 53 8 S Lis ol
(V440
Glise ol 218 s (0 L O dod) o560 505 e Slad S5 @ b ol
S 5 ($1) s Mo goosles 5 plde slge Olesle st elal  Jle Olgeas LSL o
NO/Y (s deosd VEA (Cusby Aoy YU s (uglans regia) Sl 553 8 slesd
Ol g A3l o 2SS Aoy VA 5 b Aoy YN (Ol S Aoy 10/0 (s, Loy
Cosby Jldie oS cils Oledl gl 555 S il g5 0 Slhard S 5 axdllas 5l ey (14VE)
s b gles 3 V/ENA B VAW o Wil e, cnK o 5 Lo s YT B Y s o
S sba A8 e ux (LS Sle am s YO gles s V/EVEYO B V/EVYYO Usles) 5 S la

1- Food and Agriculture Organization (FAO)

1



O‘)&o&s > Jols

030 53 8 s 5l eddl gl ) (Kisd 5 Slesd slagasli (ST Jodr

CnSi o o 4 el Ol 5 sde T35 Oligs sae LS sde
Al sUe
ax,3) Yo 53 EWINICSYY) L 5 Ty 2 Jse 5,55) oVl Sl
c . SX At . . .
GLS sl (Sl (65 »ds (S (¢S5 »
V/EVYY /v et o/ VA VIR /EENE /) L/Y0iE/ 0t /Y

3o50 03 b Olgoar A3l o OIS (s gla s DA ) S bs Jor T e Ao
ol s el el 3LS (1888 (LB 5 0lKal) Aoys SEY 5 OF/0 ($8 Calie pslie ary
Fe Ao 35 53 alp oo il el G S5 sl 4 by o S
(1AVE (Ol o) ol ols 3,158 oys OA B EY yslin Ol 4l (635 ,5 cilsen (slaaz yl 5

YA el a8 cilne 035 4 STy e o SSle (Tor)) ODes 5 S aal
de 500 1S (o)) msle Laged 21550 5 85, p kS 5 LS|, OV S| L
Sos aalllas 53 XS o i p SIS 0581 OV ST kee /YA L N0 503k 538 AT
Al OV 3 Cda Gl 51 (olre) S stsls denl e sl S 0V 5 008 alie
(YooY DL 5 Slosmily ) L3 S 1S 53 8 53T o sladeal do)s 5 (A5 ks 5
b S wsli sl ISl e Al B8 s Dl sde 5 LS1 s GRS
SOl S 5 ooy sbolss S clea il p ol 5o Gl (LSt sl -l
S Olpea Llgn 53 ul SR pl byl s STy 5 5 O3St O b 25350
(Y0 O 5l 5)) 35, L84 SRlaST 5l el Slas

gy 15 955 sae 3l el gl 2as osse Ols e Jlie 5 LS|y ol e
A (1,8 Bl az 35 AY 5 VY QY (gles) oslize lales 53 IS b s atwy LU
OF bl Lo 5 a0 ol om0 ) K5 55 352 50 bl St 0 bg o Sledlbl LV JK2)
AL e sdalie LBY Jods s

I 55 a5 oS Sle s AY 5 VY A gles 4w a3 Jsl s e Vsl
5O i (Sten oo b il 4l s Byt 5o S 555 5 505 e (IS
P03 8 s Gln ) manpe glailss 5 LSl s de LSS e el (A5 44
L ol s



IYRY Y 0l (€) e S Slgn (5,108 5 (55918 4 s

3. X
5

3 W

s ne

1 Vit

R ¢

o o &%

:: ; ‘L'l"/(

ERRE A

= = AR Yo T
(325 #as ’,-'(JJ'.'( Py _r(' = "':"-(‘,'. e

® 7Y e EFY J_;‘)g VY e VY _5-5_)§- — AY e AY j-l_)g
b 4
b g JolS 935 5 50 8 s e gl Al sy gas s Olss sde 5 S| sds Koan - S

L8 il a3 T 5 VY AY glos 53 ol Sas 0355 80 5 ¥O Y (5,10

OV STshee) draS1 308 5 (0 5 5 05 S0) o35 Olg3 398 o b5 (Simad Jlowi 5 4320 ¥ ot
gl glales 53 g IR b s 8 jhe g s 8 5o (fjf‘,gsﬁo;.,;l

B S e o Ll g5 GLS Sl a3 b

+/24 £/AANED V/eeqre Jols 55 8

AT ¢/Y\b /4TANe 335 ke N

AV VYYD AYYA? Jols 53 8

«/AA £/VYARD LTI 335 5 "

+/A4 o/s sy +/20Y)? Lol 55 8

VAN AR NIYARE 52,5 5 "
Y atRy (Pr>F)  Soen doles Sliasein Loy i
AR +/A00O ProF) Soven dslas Slasiin 55 5wy
/4 OAA +/YAS Pr>F) Ko aslan  aze gy 5 Los Llize I

P</00) sl o s pme Soles Sl Ot a3 Cosline G > syl L;LA&KJL,,
,TJ\,_\AJ‘IU.’EJG+(J:MS|].;.>J.¢XMhﬁwﬁ):cjajﬁo\da sde oot dslee



O‘)&o&s > Jols

Gl 53 sl 5 oS Sl am s AY S VY AY gles an a5 Jsl ax s et SVsles
5 ol (Stan o 50 b il 5 4l e Sl 0 53 JalS (553 5 5 555 ke (IS
P2 538 sl ln s oy gleolss 5 St st 1S5S el (s)s 48
e 31 2,8 5w aS s 0 QLIS Y Jadr 53 355 50 Sledbl (¥ Jgur) as 0L 2 Ls)
s aag sy s o (3,8 Sl g e gl s les 4w e s bed;m
ke 30l e pl s LG (sl me sl bl B 1 s Al e alie 53 ol bl
Oless 3de 5 AeweSlyy sie bl Ol sl Al alolan G Ol ioar ¥ Jsir 53 5 5 50 DD
Al Ol BB 5 e S sl pl 5 S eolinal 53 S 25
T2 Olgs sde = (+/A0A x LS| s sde) + E/ALY N adal,

o eS| 2o 5 938 s 08 e S p ma5e Ol 2de dlaly o
el 335 55 p SRS 2 denST OV S ke

Lo o el 53 e A8 sbakil S L Ol or LS|, S0 IS sk
SOl S 5 ooy slaolss o5 Cdr GBSl eslanad b Wlg e oS il o oLl e
Gl cplp edle (1980 OLSas 5 LIsebl) 355 6, Sesll SR ik s g
Liler LS| 456 SV pame 5 950 OIS S S olre Olsis 4 a8l YA o il b
Jpeme sobar ax 81 (Yo OLKes 5 S s il zo3e sladblss 5 olss s
Y pame pamy Sl LSl ssden ke Sl olre Olgsas 2e gl YYY 2o Jsb s Ol
I el S es NY O e = B ST S e -4 dibes LadnS| g pdes 420 51 ol
ES b O 3 5 ea,S Bk ) s skl pl sl Sl 93 ))& = 5 IS] S 55
3 G55 Sl S LSl pasls 4 Sl syl 035 el by S Ll
Yoy oL

plmil gl ot Zlsad oo Gl slueslel pa &S sdd 515l esdle
S a0Hen DS 5 4 e old LS el SlaenS| s ds (Sland sla ]
A o ST (b s eid LSS O el S sds OLS S ss e bAS Sl
o2l 53 SLS 5 ol Ll s o LIS 0T bl (sladtenST55in b alie Jrinl b ol

ﬂ



YFRY Y 0yl (£) sla 18 Slga (5,108 5 (55918 44 s

Sslite plpl LS Cand s itens anlis gl Bl e Sras ool ool Al ol N &g
il ol s bl (LSt eyl e b O ol U s esliad Waodsy o b e
Al o eS| g sden A5 5 O30St 8L 5o b cnlin (350 0N 5 5 (60 LSS e,
355 J8a LSt 5l ped Slae G Ol L5 on maose OIS 5 o S s ol
0487 eyl
3Ae e & o 350 Ol 3o et VL e 5 Sl aups w ars Lol
SLd adsl e 5s GlaST Sy Ol e s &5 G550 53 35300 slein ST,

By eslizal LSl yasls S Olgsa s opl Sl il e 558

& 5 2o
) 35,5 8, T Ol sde g LS sde o abaly dadl s gl as s et sladdsles
s OVslas e 31 5 0 5 ol e o pae Ssle S Ol wli@fﬂj SIS B
b edalie 95 8 S aty 5 Ly Jlin g 0 S Cova atag ssms es il oo
sladles oS hewy sl WY mse Jsb 5o Gl 3 oder Rl81 GlesT 4l -1 e
Coyha e bosde olely AL e lalnST g e A5 5 O3St S35 b sl (935
aal 51 ma35e Olgs 3o 5 XSl 3Ue el (Ssen 5 5350 Olg3 3o S Sl

3 e3lital Aol s sdous 53 (S5 i g b o 20 s ol S S

&l

AOAC, Official Method of Analysis. 2005. Arlington, VA, USA.

American Oil Chemists’ Society. 1998. Official Methods and Recommended
Practices of the American Oil Chemists’ Society, Champaign.

American Oil Chemists’ Society. 2003. AOCS Official method Cd 8-53. Peroxide
value. In Official Methods and Recommended Practices of the American Oil
Chemists’ Society, 5 ed. (D. Firestone, ed.). AOCS, Champaign, 111.

American Oil Chemists’ Society. 2009. AOCS Official method Cd 19-90. 2-
Thiobarbituric acid value. Direct method. In Official Methods and
Recommended Practices of the American Oil Chemists’ Society, 5th ed. (D.
Firestone. ed.) AOCS, Champaign. 111.

Yo



O‘)&o&s > Jols

Augustin, M. and Berry, S. 1983. Efficacy of the antioxidants BHA and BHT in
palm olein during heating and frying. Journal of American Oil Chemists'
Society, 60(8), 1520-1523.

Buransompob, A., Tang, J., Powers, J.R., Reyes, J., Clark, S., and Swanson, B.G.
2003. Rancidity of walnuts and almonds affected by short time heat treatments
for insect control. Journal of Food Processing and Preservation, 27(6), 445-
464.

Crapiste, G., Brevedan, M., and Carelli, A. 1999. Oxidation of sunflower oil during
storage. Journal of American Oil Chemists' Society, 76(12), 1437-1443.

Chung, H.J., Colakoglu, A.S., and Min, D.B. 2004. Relationships among
Headspace Oxygen, Peroxide Value, and Conjugated Diene Content of Soybean
Oil Oxidation. Journal of Food Science, 69(2), 83-88.

Farhoosh, R. and Moosavi, S.M.R. 2009. Evaluating the performance of peroxide
and conjugated diene values in monitoring quality of used frying oils. Journal
of Agricultural Science and Technology, 11(2), 173-179.

Farmer, E.H. 1946. Peroxidation in relation to olefinic structure. Journal of
Transactions of the Faraday Society, 42, 228-236.

Fennema, O.R. 1996. Food chemistry. New York, Marcel Dekker Inc, 257-278.

Ferrari, C.K.B. and Torres, E.A.F.S. 2003. Biochemical pharmacology of
functional foods and prevention of chronic diseases of aging. Journal of
Biomedecine and Pharmacotherapy, 57(5-6), 251-260.

Gray, J. 1978. Measurement of lipid oxidation: A review. Journal of the American
Oil Chemists Society, 55(6), 539-546.

IUPAC (International Union of Pure and Applied Chemistry). 1987. Method 2.505.
Evidence of purity and deterioration from ultraviolet spectrophotometry. In
Standard Methods for the Analysis of Oils, Fats and Derivatives, 7th ed. (C.
Paquot and A. Hautfenne, ed.). Blackwell Scientific. Palo Alto, Calif, 212-213.

Kulas, E., and Ackman, R.G. 2001. Different tocopherols and the relationship
between two methods for determination of primary oxidation products in fish
oil. Journal of Agricultural and Food Chemistry, 49, 1724-1729.

Lopez, A., Pique, M.T., Romero, A., and Aleta, N. 1995. Influence of cold-storage
conditions on the quality of unshelled walnuts. International Journal of
Refrigeration, 18(8), 544-549.

Lopez-Duarte, A.L., and Vidal-Quintanar, R.L. 2009. Oxidation of linoleic acid as
a marker for shelf life of corn flour. Food Chemistry, 114(2), 478-483.

Marmesat, S., Morales, A., Velasco, J., Ruiz-Mendez, M.V., and Dobarganes, M.C.
2009. Relationship between changes in peroxide value and conjugated dienes
during oxidation of sunflower oils with different degree of unsaturation. Journal
of Grasasy Aceites, 60(2), 155-160.

B



YFRY Y 0yl (£) sla 18 Slga (5,108 5 (55918 44 s

Martinez, M., Mattea, M., and Maestri, D. 2006. Varietal and crop year effects on
lipid composition of walnut (Juglans regia) genotypes. Journal of the American
Oil Chemists' Society, 83(9), 791-796.

Maskan, M. and Karatas, S. 1999. Storage stability of whole-split pistachio nuts
(Pistachia vera L.) at various conditions. Food Chemistry, 66(2), 227-233.

Mehran, M. 1974. Oil characteristics of Iranian walnuts. Journal of the American
Oil Chemists' Society, 51(11), 477-478.

Nepote, V., Olmedo, R.H., Mestrallet, M.G., and Grosso, N.R. 2009. A Study of
the Relationships among Consumer Acceptance, Oxidation Chemical
Indicators, and Sensory Attributes in High-Oleic and Normal Peanuts. Journal
of Food Science, 74(1), 1-8.

Osterberg, K., Savage, G.P., and McNeil, D.L. 2001. Oxidative stability of walnuts
during long term in shel storage. Journal of Acta Hort (ISHS), 544, 591-597.
Pokorny, J., Yanishlieva, N., and Gordon, M. 2001. Antioxidants in food.

Abington, Woodhead Publishing Ltd and CRC Press LLC, 397.

Rohman, A., Y.B., Che Man, Y.B., Ismail, A., and Hashim, P. 2011. Monitoring
the oxidative stability of virgin coconut oil during oven test using chemical
indexes and FTIR spectroscopy. Food Research International, 18, 303-310.

Savage, G.P. 2001. Chemical composition of walnuts (Juglans regia L.) grown in
New Zealand. Plant Foods for Human Nutrition, 56(1), 75-82.

Savage, G., Dutta, P., and Mcneil, D. 1999. Fatty acid and tocopherol contents and
oxidative stability of walnut oils. Journal of the American Oil Chemists'
Society, 76(9), 1059-1063.

Shahidi, F. 2005. Quality Assurance of Fats and Oils, Baileys industrial oil and fat
products. F. Shahidi. New Jersey, A. John Wiley & Sons, Inc., 1, 565-575.

Tekin, L., Aday, M.S., and Ylmaz, E. 2009. Physicochemical changes in hazelnut,
olive pomace, grapeseed and sunflower oils heated at frying temperatures.
Journal of Food Science and Technology, 15(5), 519-524.

Wanasundara, U.N., Shahidi, F., and Jablonski, C. 1995. Comparison of standard
and NMR methodologies for assessment of oxidative stability of canola and
soybean oils. Food Chemistry, 52(3), 249-253.

Wrolstad, R.E., Acree, T.E., Decker, E.A., Penner, M.H., Reid, David S.,
Schwartz, Steven J., Shoemaker, C.F., Smith, D., and Sporns, P. 2005. Lipid
oxidation stability, in Handbook of Food Analytical Chemistry: Water, Proteins,
Enzjmes, Lipids, and Carbohydrates. John Wiley & Sons, Inc., 513-547.

)Y



EJFPP, Vol. 4 (1): 1-13
http://ejfpp.gau.ac.ir

B b Gorgan Universky of Agricultural
Bciences and Natural Resocurces

Application of conjugated diene value as a measure of walnut
oxidation progress

*H. Hosseini!, M. Ghorbani?, A.R. Sadeghi Mahoonak?
and Y. Maghsoudlou®
'M.Sc. student, Dept. of Food Science and Technology, Gorgan University of Agricultural
Science and Natural Resources, Gorgan, Iran, >Assistant Prof., Dept. of
Food Science and Technology, Gorgan University of Agricultural Sciences and Natural
Resources, Gorgan, Iran, *Associate Prof. Dept. of Food Science and Technology, Gorgan
University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Abstract

Lipids and oils are susceptible to oxidation. Analytical protocols are required
for measuring their oxidation progress. Spectrophotometric, iodometric, and
colorimetric methods may apply for measuring the early stages of lipid oxidation.
In this study, walnut samples were selected and were kept shelled or unshelled at
62, 72 and 82°C to evaluate the relationship between peroxide value and
conjugated diene value. A number of chemical and physical characteristics of
walnut kernel oil were determined. Measuring walnut oil conjugated dienes was
carried out spectrophotometrically by reading UV absorption at 233 nm. Peroxide
value was measured by conventional titration method. The results showed that
peroxide value, conjugated diene value and acidity (by oleic acid) of fresh walnut
were 0.3 meqOx/kg, 4.354 pmol/g and 0.064 %, respectively. First order linear
equations were found to correlate peroxide and conjugated diene values in
extracted oil from whole walnut and in walnut kernel, during storage at different
temperatures (62, 72 and 82°C), with a regression coefficient of 0.98 and 0.99. A
generalized equation was used for expressing the relationship between peroxide
and conjugated diene values in walnut, because there was no significant difference
between the equations slopes and intercepts for three temperature conditions and
two walnut forms.
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