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1- Triacylglycerides
2- Free fatty acids
3 -Phospholipids


http://dx.doi.org/10.22034/FSCT.21.153.144
https://fsct.modares.ac.ir/article-7-71747-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

[ DOI: 10.22034/FSCT.21.153.144 ]

b OLS bl 3

OLSan 5 il 58

Sl Gla i) oo b st gl ¢l
oS iS5 psden glag 5T I b ol sa 13
308 iz g LVA] ool sy bl 5 ST 6o
BL s o 55 g5 glagss, e S
23 bl CodS s sl Al ) e
Ay st S5 iebe 4 Odey sl
Rt (S LS ol 0 )8 g e il
Gla B, Obe 5o [Y0] cmil ()5 5 3L 5L
s (Hydrodistillation) o1 b dais sla 2, ol el
slafss om Sl (Steam distillation) L=<
i (b [T] s OLLS ) il ol el
354 msd sl 5 ol (o olS Sl
Ole 5 s pai ol Ol 5 Sl L el 55
la il OteeST ST S 5 5 033 Ol 45 L35 g
(P<e/20) (sols sine Hsbas o Sl L by 3s; 53
DY) 550 ol b s 2y, 51 i

slize Caliies 0LLS sl OLS 5 &8 ol
Coale 5 CodS (DaS  peilal Zlzead By 5 ol
b oman 5 [YE 5 TF] sl g0 il S| 5
4 Bl G 5o [VV] s b o a5
ol sl QLS (2, ol ol s
3ol (i OlS Ll (gl e 555
Sl b ki oy 4 el gl Al o s s
La—slie s (M 0re s¥or or e wa o 50)
Ol shppm e 5 Vo ol llals glap s,
53 OlnST 81 6 Somen O 255 5 'TTBHQ (6
1 b Sl 310 (5led) el g Il
A s (S 5

LBy, g 3l

3l o=V Y

rlidelS Jo L5l = sl 5 5k, OLLS
23 A e s gl dx s oS 5 0l
(O ) s S jed Gl oS, 511 6o v slasls =

146

ot 3 Sl 5 SaSLol e S bl
ol g abanly Ol o3l GladISGsl Ll &
DY Y] b 0K oS

Gz Rosmarinus officinalis jole oL L 55k, oS
A3l .~ (Labiatae L Laminaceae) olelai o 5 4
s> Sylas shils oS b 8 slaasli v 5 S
L s IS oS 51 il glAs— S 5 il
LS 50 5 V8] s e el of Six gaS 5
bl Jos s a8 (J g8 s oJ g Ad s ol
L, b aS s e LS8 s W
o NS do s 5 Ole ol S e LSl R
ot ol wle sl s SUS 5 05l o e 3l 50
(el 5 S Ul (Sl el aloz 51 b
s Lds gl Jald rek LS 5 b praees
G slge ol gy Ss 5 dacn Ss ( JB e
P SOl e S o (s p ol <055
D il e bl s 5 250

davandula officinalis L. jole oU L o555 slaisd olS
S g skl e 5 (Lamiaceae) ¢l o5 4
o313 e aden llidin (alS s el 5l
LSy 5 St Ol pl 53 O 5 il Lyl
RO e S 5 b ) hais O W55 5 ags S e
Syt b S e Sl BT oS eI
a3 ol Bl il 3 paime 5 algs] lai
ailin plsn 5 Ol 5 Jaome byl b ar s b a8
ol alelae ol sas 518 slay g et Ul 5l
s 01 b 8 e i w5 IS e 51 48 oS
S E G a 5%;»5 355k Kosss ombe e
Ao Vsl 5 0550 OF il 53 [IV] el
S slad ol sl LS 5l cle
Sl Jamly) 5 ol Jld 5SSl 5 S

DA] 55

1 -Tert-Butylhydroquinone (TBHQ)


http://dx.doi.org/10.22034/FSCT.21.153.144
https://fsct.modares.ac.ir/article-7-71747-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

[ DOI: 10.22034/FSCT.21.153.144 ]

VEY OLT Y ags NOY ol

sl s JS ST sla st L Ol s
a3 0 sles 3 s sladisad 0015 )l 3) el
S xS I3 e (oo VE Ske 3 Sl
S 58 sde 5 el sde ST s il A Le
AeST s sde (g a3 L-F-Y-Y
EAVA ol 4 Ol ) o 5,loknd lae duST oy sas
Sleslead b anSt, sde 5 cd S 513 6 eIkl 55
ool MEQO2/KG v p 5 A asloes Ve
[ s s
2 e
PV = 1000XN XV

w -
=V b Sy Jsbee 2 ale =N 0T s &S
035 =W s (B mae Sl sy Jgloms pon |58
Al oS e 4 gl
sl il (6 S0 510 —E—Y-Y
olo as Ol sl o il ol Gillas T gl
O3 sy p S 00 slernds o3 S plail £0AY
o&g\;\wj,\_;au_wﬁ&gﬁjdgﬂ‘o
YO sk Sl sl e S0 L sl 51 e
L b lsus JLadS del Szl 53 o 5l-1L s s
Yor 20 dsb s O il adds ) o30S 5
Aasry Sl oSy Sl esliz ol Ly zagils
5,30 (LS ;»—PerkinElmer Lambda 25 UV/Vis )

3o ¥ el Sleslial boolg 533 8 015 b))l
e 3 A e el A sl 1L
IVl s S 518 milg
Y adal,

p — anisidine value = —(st(liAs_Ab)
L oaSTs 51 i Jylows ol SL_23 =As O ;5 &S
b 2815 5l s Dloms lor  AD 5104 s

T N B T SIS BURIPE

147

el s LS gy es Jold pland slge S agS
L gl oW =S e Saoles 5o 5 Sl
L j5s,-Y-Y

5 ol Sl Jo g oS AV -Y-Y
bl gl Fual (g1 O (5Lmoslal 5 w3 g5 shau
ol 5 g s shal 5 Ol Jugr oS
52w 8 el Ol b e ) 4 0LelS
Sis wgas e SN0 lie (Ol b b s 5
Cel v v ol 1SS w sl w el s
L S ol 03 68 el S a3V s (5,8 Sl
sy Gk 53 oSl 5 en, 08 sba bog sl jop ol
b A L 05 Sl 35k 5l wle O 2
I¥Y]

(elS WL 51 s gl Al YT

ol 5z S g 5 b Sl ase 5 LS
s S o n Lot A8 w5 ol = V8
A eslw 3 IS

Ladls 05 5 5ad 5 la b 05 S i 51 e

ke s i (225 85 oS L s ] Al

3 g oel oz (slace s L el (s3lke dlowS
Slislesl plnil b 5 ol Bl b allsb 0 cputies
o Sl a3 VA sles 533 53 LB By b
[Yo] w3 413

Geod 53 ealaial 550 LS (855 el S 5
odd aseie )8 1S gles S oaws Loy oS
Palmitic 6/4A [Myristic acid=+/+V 3l a5 ,Le (ol
Stearic acid= Y/v4 [Palmitoleic acid= +/\ acid=
Oleic acid= \v/Y

Arachidic acid= \/v Linoleic acid= Y+/¢V
Gadoleic  acid=\¢/¥  Linolenic  acid=Y4/\
Behenic acid= +/¢ C20:2=\/1
«/Y L£22:2= +/\o (Erucic acid= Y/o £22:0=+/4¢
s C24:1= A L£2255= ¥V LC24:0=

.Total trans (T. Oleic +T. Le + T Ln)=+/\A


http://dx.doi.org/10.22034/FSCT.21.153.144
https://fsct.modares.ac.ir/article-7-71747-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

[ DOI: 10.22034/FSCT.21.153.144 ]

b OLS bl 3

OLSan 5 il 58

ok B Lyl b 55 g, ASTp sus @Lﬁ—\—\"
SLdS] s den 5 St 51 (ol AS] 5y i
ol LSt s el Al e 3 el sl
Lo ss GaalesSt adsl d same Olge 4 badnS] 500
Jebs sl e b 18 N s an ALl 5
dodar s Al Ll 8, ) Sl e &S L5
ol oVl LS (85, ST sde Dl i
Sl bl Cilises glackile gyl olus| o1 05
Bpai Lol alie 5 pusssstshe ol 5 5l o s
03,5 ol my ud il 5 s S 55, V8 b s
Ol g5 45 Ao S jasie mli 4 e g Lol ol
(P</4)) ols pms Lol LG lize I cpioman 5 Olaj
(S C‘\i)'\v\x{&‘)jja.g@_:ub LSl sde
Gole sy e Ghate (800 0) A ST, sde o %S
sde o i 5 TBHQ (5 OS5 ol o V00
Ol o) agen an Glaza (Ve/ree) U ST

2 (L) olast s
Gl sme b (S Oleg il 1 L ST sue
Lol ul Cdale Ol (il Ly ulsl (pSe/e0)
Yl a8 conl sl 2als (p</00) (g5l pme 5 sbas
Y pams A5 50 s Lol L (gles 005 VL
Sl 5o 5 LSl ssds o uluStalsl
Gl sasl b falS 5 a ST el il
Gl Sty g s, b Sl &€ 8, ssli—s)

(S 55 248) IS SuluSTaas 580500 —0-Y-Y
o dd a i Lol 5 5o
Skl U Garls plede 4SSl a5
ol S e W O gmiAenS) Ol 5l 1
350 50 el IS O henST Sl G olne &S S 55 55
051 05 s Gloaiped jslie cpde i S 15 L)
b s an S5 50,V e sl Kol waz 370
el 5 ST Ol V8 5V Gio gless,
Yooyl eslial b WS 55y el . Uas (5,8 o3Il
IYA] s sl
Yo

Sy sl = (AV + 2PV)
ST i 5 4505 Y-
Sl el VL LS o) sladsas &S Sleg 4
e 33) s skl 5 by s OLLS Ll
Clodiosl a8 ;s ¥ 5 (ppm 0 5 Yee Ao cla_.N
SShppmoYor 5 Vo (gsl- eu i VL LS e
S 4 Smen sy G855 5 TBHQ (5w OlA—S]
348 Olipe Glogs VY) Wl 4 (s g (Aals) Olus|
Y03 Gaio slasles WS 5 sl Sy
b lesls e 5w A (oS3l 1SS
55 (ANOVA) wa b Luilly U golal slocs gl
Lo SOle 4l (23 S plonil YY 05,5 SPSS 153l 5
5238 plamil (STl (glasalsiis Oyesl 5l eslaul b
A 5158 e Bl £ G Sle &y o

Sow ,,@\5—\"

Table 1 Changes in the peroxide value of refined Camelina sativa oil (CSO) containing Ferulago contracta (FC),
Rosmarinus officinalis (RO) and Lavandula officinalis (LS) essential oils (100, 300 and 500 ppm) and comparing
it with samples containing synthetic antioxidant TBHQ (75 and 150 ppm) and without antioxidant (CSO) in

accelerated conditions

Storage

Treatments Day 1 Day 7 Day 14

Blank-CSO 0.78420.010% 7.98020.200% 10.000+0.020%2
CSO-RO-100 0.000£0.000" 7.600+0.1108° 8.400+0.060A¢
CSO-RO-300 0.000£0.000" 6.600+0.0108¢ 7.451+0.020%
CSO-RO-500 0.000£0.000" 6.226:+0.0128¢ 7.200+0.04079
CSO-LS-100 0.000£0.000" 7.058+0.1108% 8.980+0.100A°
CSO-LS-300 0.000+0.000" 6.274+0.0408¢ 8.723+0.010%¢
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1- Total oxidation (TOTOX) value
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CSO-LS-500 0.000+0.000<
CSO-FC-100 0.000+0.000<°
CSO-FC-300 0.000+0.000<°
CSO-FC-500 0.000+0.000<°
CSO-TBHQ-75 0.000+0.000<°
CSO-TBHQ-150 0.000+0.000<°

6.100+0.0508¢ 7.307+0.01041
6.272+0.0008¢ 6.800+0.0104"
6.104+0.0108¢ 6.600+0.0504
3.000+0.1908% 5.882+0.010M
3.100+0.070°5f 5.050+0.2004
2.900+0.0308¢ 4.600+0.070A™

Different small letters in each column and different capital letters in each row indicate statistically significant (p

< 0.05) differences.
Gl sl s a St sae ials e Ols Kokl
g ialaST gla ESTy ol s 0l ksl e,
D Ol eS| oS asitie Kl ol AnS e
Sy edaas OLd5 ode b 4ol s 4 Sl
Y ame Ol 5 0350 O el ST a5l DY 52
LS g 5des a5 s 4y s o3 OLES ) 4 50
Lol 1le 4l LS 5 s 5 Vb gl s
w5l LS S T e G Gsasl a5
ST e B s s (el Ol S
!
odd g Ll 5 3 By kil Bde gl Y-
St a6 Y yame A5 Slre ok 3=l se
s fSe s ol S cled s s L
el LS 5 Ladaall ¢ i S 4 eS|y 55k
e sl e Solg o OV e S s s
VI 58 o 55 05 SAs As
Ll ) ool sde Slis O Jsds o
il gl ble (55l 01T BT 0 eds G2V
Of aeslin 5 wso st sl 5 5ok, o la il
G Bl 2 s SIS 3o, Ve b aals dsai b
L5 S jasta mld 4 e bl ol o350 i
AU Ll ol A e 5 0les Glad g5 45
e Sl pdassl sde oy P/ Y) (gls me
3o b gl (6510655 Oloj Sl 331 L oS sls DS s
Ol SRl 31 L5 (PR0/00) (slsimn (el sl
Coly (P<A/00) guls s pals s il ol o ble
sl 3o p S (SIS Pl VSl e oS sl
Jerm bl plg i 00 8 4503 4 Glaze (4/801)

SEas 4ses 4 Glate (YO/AQY) ptsl sde op i

149

L5 S pas ta Sl Gl 4 s b roes
Oljse 3 (513 gme DM (eSS slossy (b 3 a8
il glacble gl il slaslas (e deS]
Oloy Csd8 Ly s 5oy enliil 5550 la uilil
Sl b pailal 5l g iy olie sl e, sk gl
ol A1 sde sl LS (g iy LS
SLS 5 e da bl clle il b aS |5 el
et b (slaey sl ay e o8 a3l Il s
IYa] 558 e 55T JSCsl, Sles sl

Olyee S W3 S S8V 80 Jlw 5o OLKes 5 o3l 4
5 (L bl £or ppm) o Glast ol chale
Sls g 50 Ol Kolssl o5, A uS1, sue s Les
Sl sde Ol JalS Celi g az S5 (p <e/0))
Sl o ol s gl LS 1] ol sy S
bl ke Ol e il b Sy 3o Olppe 2818
gl 4y Sl 3 sl ol 5 (55l o OLS
Laals Cglin o dall

S o ol J )l s Sdlaw 5 ke 38
Lo 20 ST oMl 2 03 1) (28 35
(;l).<::;L..u d s YY) ol o O sl ST glas s
Olas ol L aS dspad (5058 5 dis sed anllas
ST b Sl STy e il Ol e (A6
il Glen Jiags ol ml L

Al i alie Sl Gdes 5l edel s
sde Jals (WY¥40) Olan 5 (gladas 5y i
s olsy sl vy Jedols 5wl sl
50 i Slalllae 5 [YY] Wesls oS IS,
S5 S peslas [TY] ol oS o loas 038l

Q_i.?j) BE [Y/O] g)j_."_a.) gfj_x OJL__*AQ E) [Vi] LS.;JJ


http://dx.doi.org/10.22034/FSCT.21.153.144
https://fsct.modares.ac.ir/article-7-71747-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-22 ]

[ DOI: 10.22034/FSCT.21.153.144 ]

b OLS bl 3

OLSan 5 il 58

Sl glaolbas o g o by J5blelas
I¥e] 25 ks o olas s TBHQ (65w OS]

G aS Wsyes Ol WA Il 3 O 5 ol
S 3ke oIl &bl als oylas gl S| o
DS Sl (0 ppmadale) Ul azia s ols Sl
e oS Sl 03 (6 5 ST BT 4 s VL
(/0 =pler wxin 5V =djl ain) sl sde rals
mb el e S [YA] ol o5, sl g 5o
By ol e

Sheslil &S cdl 5l S 8 s Slalllas =W
sy 5 Y] 01, KT 855 53 sless olS o5las
Lk sde SRS o Kl e [TV] s S
2 Bl s 01 KT s, ol Sl

.DJ; JZ..[LWS\ 44..).&3 QY)M f:l)_’ B el

ol el Vo sl S| ST 0
Ssgme SN Lasled plw b oS 3 wgs 5 sl
Dl sl sl 1 Sl oS (pSe/r0) dils
PRV PIRCINN PR R W DY LICH USSR L JC
A s Al G50 b aglis 3 il 035530 IS
3o s Sediges pdasl sde (P<1/00) s e
GOSN E 555 55 4 shay s S (6015 55,08
ol ppm 0r (g5l slidals' 65,) T10 jles
2l 5 TBHQ (g5 0laSt 2T L aeslis 3 (s
S8 Ao 3 anlllan 550 sla il Ciliee slaclale
03505 Jos 5 S50 ylanSt ey 5b SNy A 5 5
Oen 5 83l o el S b gl 2e il ol
sde Ol o eSS Lsls UL)\}f aS el s (VE4Y)

Eroppm gl Ol oLl o5y slad 53l sl

Table 2- Changes in the anisidine value of refined Camelina sativa oil (CSO) containing Ferulago contracta (FC),
Rosmarinus officinalis (RO) and Lavandula officinalis (LS) essential oils (100, 300 and 500 ppm) and comparing
it with samples containing synthetic antioxidant TBHQ (75 and 150 ppm) and without antioxidant (CSO) in

accelerated conditions

Storage

Treatments Day 1 Day 7 Day 14
Blank-CSO 5.576+0.060 7.948+0.0308° 16.158+0.0304"
CS0O-R0O-100 1.106+0.010¢¢ 4.757+0.0408¢ 16.305+0.08049
CSO-R0O-300 0.000+0.000°" 4.554+0.0408¢ 16.289+0.0709
CSO-R0O-500 0.000+0.000¢" 2.398+0.0805f 15.038+0.0507
CSO-LS-100 0.321+0.010¢® 2.308+0.0108¢ 25.892+0.08042
CSO-LS-300 0.210+0.008¢f 1.892+0.0108" 24.770+0.0604°
CSO-LS-500 0.123+0.002¢9 1.709+0.0808 16.83+0.020Af
CSO-FC-100 0.000+0.000¢" 1.750+0.0048k 19.705+0.010%¢
CSO-FC-300 0.000+0.000¢" 1.290+0.0008 12.558+0.0404
CSO-FC-500 0.000+0.000°" 0.634+0.060°8 9.900+0.0904
CSO-TBHQ-75 1.758+0.040%° 9.646+0.05082 24.444+0.0504°
CSO-TBHQ-150 1.054+0.020%¢ 3.730+0.0608¢ 21.141+0.0504¢

Different small letters in each column and different capital letters in each row indicate statistically significant (p < 0.05) differences.
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Table 3 Changes in the TOTOX Value of refined Camelina sativa oil (CSO) containing Ferulago contracta (FC),
Rosmarinus officinalis (RO) and Lavandula officinalis (LS) essential oils (100, 300 and 500 ppm) and comparing
it with samples containing synthetic antioxidant TBHQ (75 and 150 ppm) and without antioxidant (CSQ) in

accelerated conditions

Storage

Treatments Day 1 Day 7 Day 14
Blank-CSO 7.145+0.080C% 23.908+0.4308 36.158+0.010A
CSO-RO-100 1.106+0.010C¢ 19.957+0.2408b 33.105:0.0404¢
CSO-RO-300 0.000+0.000 17.754+0.2608¢ 31.191:0.110Af
CSO-RO-500 0.000+0.000 14.850+0.0665" 29.438+0.130A"
CSO-LS-100 0.511:£0.008C 16.426+0.0258¢ 43.852+0.2804
CSO-LS-300 0.321+0.010CF 14.441+0.00989 42.217+0.040A
CSO-LS-500 0.123+0.002C¢ 13.909+0.1808" 31.451:0.050A"
CSO-FC-100 0.000+0.000C" 12.469+0.02451 33.305:0.0304°
CSO-FC-300 0.000+0.000C" 12.209+0.02281 25.758+0.060A
CSO-FC-500 0.000+0.000 6.634+0.4408k 21.664+0.070A
CSO-TBHQ-75 1.054+0,020¢¢ 15.446+0.1105¢ 34.544+0.450A
CSO-TBHQ-150 1.758+0.040Cb 9.9300:£0.2008 30.341:0.190A¢
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Different small letters in each column and different capital letters in each row indicate statistically significant (p < 0.05) differences.
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Due to the beneficial effects of natural antioxidants, such as the
essential oils of different plants, including retarding or preventing the
oxidation of oil/fat-based foods, as compared to the synthetic ones,
they have received much attention. In this study, the effect of the
essential oils of chaville, rosemary and lavender (100, 300 and 500
ppm) extracted by the steam distillation method on the thermal
stability of camelina oil extracted by the cold press method under
accelerated conditions (storage at 65 °C for 14 days) compared to
camelina oil containing the synthetic antioxidant TBHQ was
investigated. Data were analyzed by one-way analysis of variance
(ANOVA) using SPSS software version 22 and the means were
compared by the Duncan multiple range test. The results showed that
the type of essential oil, storage time as well as their interactive effect
had a significant (p<0.01) effect on the peroxide, anisidine and
TOTOX values, as their values increased significantly (p<0.05) with
increasing storage time and decreased significantly (p< 0.05) as the
concentration of essential oil increased. After 14 days of storage under
accelerated conditions, the total oxidation value (TOTOX value),
when using chaville and rosemary essential oils (500 ppm), indicated
that the oxidative stability of camelina oil increased compared to the
camelina oil containing synthetic antioxidant TBHQ, and that it was
suitable for frying.
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