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Background and objectives: The oils undergo qualitative changes, especially
oxidation due to prolonged exposure to high temperatures during storage, as
well as the presence of oxygen in the environment. Antioxidants are used to
protect the oil from oxidation. Most of the antioxidants that used in the food
industry are synthetic hence harmful to health. Therefore, studies on the use of
natural antioxidants as a substitution for synthetic ones are of prime importance.
It has been proven that synthetic antioxidants have known toxic effects, so
essential oils which are volatile oils and secondary products of plants are used
as natural antioxidants in oil-based foods.

Materials and methods: In this research, the rosemary essential oils (extracted
(by Clevenger and commercially extracted) as a natural antioxidant, were added
to sunflower oil, soybean oil, and tallow in concentrations of 0.05. 0.1, 0.2 and
5.0%. Fatty acid composition, iodine, peroxide, and saponification values were
measured. Also, identification of essential oils was performed by
spectrophotometric and gas chromatography methods. The antioxidant
activities of essential oils were determined by the DPPH method.

Results: The results showed that the number of active compounds in
commercial samples (69.69%) was higher than those of manually extracted
samples (52.35%) and they scavenge more DPPH radicals than Clevenger
extracted type. Linoleic acid was the predominant fatty acid in soybean and
sunflower oils. However, oleic acid was found in the highest amount in tallow.
There was a direct relationship between the amount of effective compounds and
the antioxidant activity of the essential oil. The antioxidant activity of the two
essential oils, measured by the DPPH radical control method, also indicated that
the commercial essential oil had a higher antioxidant activity. Increasing the
concentration of essential oil increased oxidative stability in the samples, so that
the highest stability was observed in the sample with a concentration of 0.5%
essential oil. The results showed an increase in the amount of peroxide value
during the storage period, which was lower with an increase in essential oil
content. lodine and saponification values of the samples also showed a
decreasing trend with increasing concentrations. In all experiments, the
commercial essential oil was more favorable.

Conclusion: According to the results, the synthetic antioxidants can be can be
replaced with rosemary essential oil to enhance the shelf life and quality of the
oils.

Cite this article: Razavi Majd, M., Ghavami, M., Gharcharloo, M. 2022. Evaluation of the stabilizing

0



effect of rosemary essential oil on sunflower oil, soybean oil and tallow. Food Processing
and Preservation Journal, 13 (4), 95-112.

© The Author(s). DOI: 10.22069/EJFPP.2021.17181.1574
AT Publisher: Gorgan University of Agricultural Sciences and Natural Resources

AN



SHOE g0 (5 310eS g 59T 3

- YEYY-rots : ula LLS K v gAY
e T USRS S D)

s YEYF_FA-Y 1S9 5l L A8r

ol SLET sl gy (S by ol Luil! (FUS HIwb 3 (owy
9> (353 g Lgw

sz e Tl ol e e s, 4

Ol Ol pollal 55T o515 (g5 Slidons 5 pale Aoty (ol w5 psle 05,8 Al i)l atgel 5l
mehrdad_ghavami@yah00.Com :asbbl, ool (o6 o pollasl 33T oS5 (05 ol pole oty o olie b 5 pole oy S skl Y

Ol 05« olbt 33T sS85 0l Sl 5 e Al gl oo 5 psks 3,5 5Ll ¥

a.l:g;:- Jlhe olelll
33 OS] i 5 (G UL glales j3 e SUsb 5.8 513 s lagés; idan 5 anlw s &

Claslous glaoly 31 S OlaanST 5T 51 eslital i s oo O sl ST 05 500 iSOl ok 5lrs (s
Fgean gl mlo s eslinal 3 GolST mT 81 Sl 51l o O sl ST 51 855
el Olgea b cLOILLS| BT 5l eslital o sast 53 Slalllas i3l o de ol ol s s
PSURPCIXN U JSPUNVECH i I W FVIPS ot PO B PP oipp TGSV I PP -V | . {1
Olseas s OLLS 4 gl Slpame 5 513 Glagésy b blal (o san sa0I—SI ST

g e ool ey b b olde sl 53 and olas] &

SnS1 5 Ol gt (ol 5 S L e gl oless bl hassy cul 53 ey 9 3l g
0 SlanST 5T s i g (335 938) o3 /0 5+ /Y /) w/v0 lackile s b
(G sl Aol S 5 035331 (i S Gl ) 453 5 L g (O3 KT sla iy s
ol plulis cpioman (3 S 513 ) 5550 bsles Sl sde 5 oL Oles (ST il
L3 el (g5 g i ol8ais b il 5300 S0 DS 5 5 (6 e gt 5 Sl o8 U Jlai

238 s DPPH JIGol Jlgs oy a0 b uilud SlaasST 5T cusls

S s Ao T (gl bl 53 ebs plald o e DS 5 Ol 3l DL s tlaasily
S 5 S s (6 i Oljwe 40 1 DPPH JIGsly ol 5 5 550 Aoz 0Y/F0 Jloasiul il
Lol Ol o iy A3 s (538 S 5l S olaan b Slom o2 5 Los) oz sl
S5l ol Sl o i Gl o 03 5 S Al 0131 5 L Glaséss b3 o
ol bl SleST 5T Cdlad 5 odd plulid o g S 5 oS Oljse o somiinms LS| 35
O 5l Sl 55 s 6,83l DPPH JIGsl; Jles iy b aS uslwd s SlanSt sl el Lo
Gl ol oeld e (21531 L el a6 5U0L SIS 5T Cles (gl uilnl &S 5 g
a,uT;Mm_@Lﬁ A5 S el uilul dss /0 hale 3 gL i 4 gk S iy

Sl il Olge SRl L Byl oS sls 0L |y (651060 053 b STy sde il L,

ims — pake S dlie

YWAN/ Y/t il g

Ve s
VY Ay

islS slae iy
ols Kol 5,
= lST ol
Sl e
ol ol

Lsw 205

ay



03 sl Ol EalS Wy, 50 bsles Salo e 5 g sde bl cbale Ol il5el L sl

25 Jos Jlamal ulul 51 Sosllas (g oless (ol il s aled

Wl 5 e AL Gla bl (bl iass s ool Csay @L:J woar g b Culg i S e
slaesy 5 b, ol lel Ao s v /00 5 AL (g mw LSLAOL’\:“"S\J:;T Sy el S

i e 1 OT LillS| oll Sl o>

5 b 01 ST glace sy r oless ol bl (SaS JIl 3 s O600) o oidisml B e (ol B cp cdomas 5 1ol
A0NY (VY s 3o (e 5 sl S o
DOI:10.22069/EJFPP.2021.17181.1574
@ ®® dls/.lnﬂ.l).r© dgﬁﬁlﬁcujé_)_))wr)l&a&bbﬁb

BY NC

A



Ol yKed g dmo g9y aSo [ (5l03 ) 0LS uiliol (FulS Il ST (o) 0

Slawd B e (V00 Y) WS esls oL ol Kokl
s S| Il Sl (1740) Ol,Kas |
LS Loy Ol 2 Ol oy S Ol by
Sl an 1 aS S eol—ae Ve ppm
(¥28) 0 lSas 5 o a5 axllian 53 5 (YE)LLL,
s 03 e Sl eslas Ay SO Sl esli
Gaa b sl tags (V) s s Sl
ol 5 Jsb SLS S
sl s, Gl 53 ol oL Ll
G by b Sl o 5 b Ol Sl

.Jﬂirk?g.}la\ﬁddb@):\h by 53 59,0

e

v_}\ L.

W s9, 9 S0

ol Gl 55 5l )50 plendalge ad gl 5l ge
SN dsle s pAldll 3 e ol LS 5o
sb Sy QW VT LS s s
(Ol = 0Lg oa,sS el cas Sl Ol Kbl
rilal 5 (Ol 01,8 o8 iS5 Gl o

A gl (O] WS 5D ol
S b ilhe 15l olS S bl g Al
~ Sl 3) IS olSas Sl eslial b T ks
53 oleds el il ke s S el (S el
AL slexr oa)ls QLS ouSiags e sl e
relleid] sl ade UL 5 plulid OlLgs
LoSis alo lapes 3 S 1 e i AL
L sosy a5, aKalsT Clal Sleslin
OLsSG suails b (S )35 4 S skte 40 L
Spsem sl S0 Adels jpe e e L ST
g5 3l ekl oKs 3 (55la3, edd S
Ao T ) S Ll pal 5k sls 15 S
ol L;)jc@ bl el el £ Do

ST T s s Sl pon 3l 03l L

2. Mutton Tallow

a4

doddo

2350 e3be Ol gns OlnST 5T G 5l eslan

U’:"i\fe\ 9 CA_:.LS Lo ——r 9 L&‘J_p J‘)ﬂ BL)
)‘.\i& c)).\?;ﬁ ;LLJ.SU.. V.C«)LA.G ‘C,_w‘ QT é)lf.)ulﬁ
& 55 SOIST T 5l ealial (gl 556 Sloes
)\ oaleul ‘;;’.‘)ngf"“ B Q.)ﬁ W &JJM Lé)‘.l.@.i.':
S ol s (YY) il 03 0 501y oy a0
oslas y3 s se Jeb LS 5ol 0L Olalas
oo el L solesy O e gl ]
& Ghate s Shme LS Y el S stleg
JMSJSA—\YL&)};)S Js:.m\ LY LM[J&A QL:;“L:U °J:t3

Slacn S 62 5 sl dal el S5 5,8
bess dpbesssnl Wsuslesml Jod 3 Olaens i
LS 5 Sesles) el 5 05855 Oless (6 60
(YD) iz O 1S 2T sl 555 5305 40
Slod o (i S 4s) Gl o
Ol S 5 eyt o glasly £ kel
L oS ol Ol e 31 asle slal (sla,y 28
Soolal ol 5 Sl Al UL Ao s 4 a5
Ll g e 53l Cuenl Sl gladis s 51 0T s
35500 oWl 1 b andls meln 55 g e L2
5 ool b (S sl o 5 s, solw oo
LS 5 i Jdsn LS slaol e
L Lol Lalst gl esle UL slaus| ol
oS D an a J b LS 5 Il s
53 .008) S sl oS G me sl 55 age
O 5 Ul 5 (YoVY) 0L 5 08,1 andlas
5 4kl eoles, OLalS uilul 28 (YY)

1. Rosmarinus officinalis L.



Y&+ e & oylowd VY 0,93 ( 1L dgo d)‘@?dﬁirz’

o ol S8 Olge s 55 a1 e /4 0L
Sl 5 € gas o5 abioes glos 5 Al a S S
N U
(o)

b ol 5 eslial b g5l pulul pluld
o3le gl gl Aol 5 slalis cgr 16,8 —
S5 g b oo b glalis 5, 51 ok
VBl Lol ol ol s S el
o7 O B Y10 ay Sl o pa b 53 A
5 P e DL mse Jsb cpl s ol ad
Bped 03 S s 2 el Jsd LB Shle
YAN s Jsb 5 Jlas 43)4;);(,.&)(5)\?;
Al edalin e 45l

£ sles 53 5o, ai a5 Gl Ol b 5 s

OV) s IS sl S sl s
bl el ) slalid (sl 2 il 420
Y Gur bl S sl S oK 5ol
oslitd O3S S b ol 335 Ll 2l Seo
TRASCI Meta X5 4.5 5o O 52w (shyls olKies A3
oS YO Zulns 5 Jls abne T b w
GC-MS QA 5050AJus o > S b 4 Late
=5 Geb onl O los aal 23y el
a3 At g 3l p 3 slas 1 S
@los & 4ids j3 a3 0 o LS ol S Sl
S B 5 Gl g 5 ek 318 Bl a3 YOO

Yoo gadds 3 ax,n Y0 o b Ly (glaads

g;.cj_waxba)lfc,ﬁli ol 5l ol S Sl o

0.8 -
0.6 -
0.4 -
0.2 -

e

Absorbance

220

270

320 370

Wavelength (nm)
(sl se d b

0.8 -

0.2 -

Absorbance

220

270

320

Wavelength (nm)

(oasl) gm o

Slasil €508 10 5 g bw & sed 1 B (g e g5 Kl o G ealiinl b g b, puilel pluls -) S
Figurel- Rosemary essential oil identification by spectroscopy A: commercial sample and B: extracted sample
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Table 3. Fatty acid compositions of oil samples

M)éwﬁ)‘.kia

— e
(Tallow) Sl s o - (Sunflower) Ols Sl (Soybean) L s
- - 0.04 C14:0
22.71 6.20 10.15 C16:0
2.96 - - Cle:l
2,77 - - C17:0
1.56 - - Cir:1
15.89 3.47 4.02 C18:0
41.39 25.15 25.58 C18:1
2.57 59.60 53.12 C18:2
0.52 - 0.25 C18:3trs
0.18 - 5.59 C18:3cis
0.17 0.17 0.38 C20:0
0.39 0.1 0.17 C20:1
- 0.67 0.42 C22:0
0.79 0.64 0.28 Other fatty acids
100.0 100.0 100.0 Total
cobe e oy, ST oL —E Jgdr
Table 4. Oxidation stability of different oils (hr)
(sls) i’")f%t-ﬂ Fa0 St sl
Essential oil concentration (percent) (Lo ,5) lul cLle Extracted/ Jla>z.l Commercial /s >
0 5.1Ad 5.1+0.01 A
0.05 5.65 Be 6.114¢
0.1 5.87 B¢ 6.52 A
0.2 5.96 B 6.84 A
0.5 7.288 8.9/
(Colo) b (855 ialust s5luk
Essential oil concentration (percent) (As,3) il clale Extracted/ Jla>zul Commercial/ g ;>
0 5.28 Ad 5.284¢
0.05 5.32 & 6.02 Ad
0.1 6.12 B 6.52 A°
0.2 6.84 B 7.014°
0.5 9.18 10.26
(el Sl r S Sl
Essential oil concentration (percent) (Lo ,5) il chle Extracted/ JLas.! Commercial /s >
0 18.96 A 18.96 A¢
0.05 25.52 B¢ 26.114¢
01 258°% 26.73 %
0.2 216 28.12 4
05 3.7 35.2%

el )30 a3 (glel Sl me Gl s O O 5 a3 wlie b S S g

Different lowercase letters in each column indicate a significant difference (P <0.05) between treatments. Different uppercase letters
in each row indicate a significant difference (P <0.05).



YEve & b)w AY 0)93 c‘s{ld& 3‘90 ‘5)‘4@5’59‘5)9%5

ol s |25 Lol bS5 5 s
S Lbls st 2l e sl
sibg s 10 sb e sl e LS
& Bas 0 poalnST (Sle i (sla 2S5 iy
05 Sl sde (VW) cul LS 5 cpl 55
Sl Rl I 0y b 01 KT (slaw sl
3d5) 35 om P</00) (oLl Jls pme Sl
£ s B A sl Ol 55 5K 0555 sl
Ols ST (glaas 503 53 A STy sde (IS
G 0 55y 3 ol bl ls pme il
ol Ao s 1700 (ol 4 gad 43 AnST s sus
s ime Ol bk gas ol by 2l 9l g los
38 (eSS 0 5, 5 S lug (P</v0) (gLl
ol A s Y (gl glad gas 3 ST,
ol ol 0L (P</00) (guls sme [2alS (gl
A 216 (P>0/00) (gl s me il e ge
Olos S B8 L 50 Sl o sbaised pled 3
ool Jls ms Oillst| 5 3l il pal ST, sue
A sl (611eSS sl s lanl p (P<0/00)
& Ghate Gla 0 03 AeS| e Dl 0 SUL
O 31 5 59 Jlaszal ublal /Y (3l & ges
ooll o3 o) 5000 gl Sl o 4 ges
FIVARNT-X] E VeSS PORGIN-| ERg v R | IDV-F S oY
ol il o3t /) (Gl &sad 5 Ao y30 /00
STy sde 55 falS (oSS o) sl L3
0593 lgl 5y AuST o sde o 5L s sal i
s Ve gl Losl 53 Gl o oS
VY 5010 sl slad gl dd sdaline ol S sl
38 e 1S (eSS Y 55, b bl dio s
5o el 3L Al & ged 3 il 1y AT
G e 25m Sl Wpa plad Gl A ST s
eslex 5 ps— 335 > E0.05 E0.2 EO.1 sl

thﬂ BEBEBL) C0.05 9 EO0.1 EO0.2 9 &)‘-x_ejﬂ

A K

ool Sl slaye s, st ol
P o [ WOV 11| PR VNG =) P2 DR R -1 P
Pl 02 Sl o RSl e
ol bl o Lo 29y 31 SUL L Lale
Gl sla il gl slad gl 3 —iulS]
bl DS 5y S ol 5 ot Ll
Lo 555 03ls Coms Al 3 o 53 SlauST 2T 5
Gladl p J S oS el Il cllas ol 4S
sl sy Soll iy SUSH s 4 gl
UL das e ol Slllae (10) el 1S Sl
035 Uk odkas s Lo uiload 3650 LS 5 00
dalgd elol il e LOT Glaust sl ke
S0 50 fan DS 5 Olsee o (e BLI) 52 g0
i s G b lsls s 0lalS Slas| o
eSSy n s b olS g8, .
UL Sl St 5T s 5 s e il OlalS
BB T alS la bl ol b 5l i s
L O OLen 5 edla (Y4) Al 7 sl
o3 olS ulal Sla oSl 5T el g, Soslul
L ol pllel (325 ¢ o o smasin SlaiSs) 52
53 0l Sl St 2T cdle ulal clale 53l
OLer 5 el (V1) Wl o J2l33l e s,
boag o2 St ol 531 58 (1F4E)
ClB s 4 Jals gl sl cble 158l
V) dsls 0L T UL 6 Sg0 LS 5 o s
Lo ml ipb) gLaisd STy sde pu)
b s il Sk sed ST sde Ok @
IS8 53 318 mlw a3 Ve gles 53 (6565 Ol
sdallo by 05, 50 Cwl sl B asls QLS Y
Slasial Lilal 1oys /0 (gl 4 pel oS 345
SAe p peS g Sl 1y A STy sae o SUIL
ol Sl Aoy /0 e by e ST

3 e (el (LT G 5aelS sy ol



Ol yKed g dmo g9y aSo [ (5l03 ) 0LS uiliol (FulS Il ST (o) 0

3 Bl Al 5 5e ladi el plad 3
G g a2, L bl I e Sl
b sde pslie bl clble (P<v/vo) il
23 Gol- S alad gl 55l ol S
Chailes (5L oST ol s s esloal 31 500
dald @ ged kil 6 SUL G sde 5 LU (g i
Sol Gladi gl [ 53 L2l 1) Gk sde 1 S
ol o300 0 (gsl o 4 pes il
05 Sl als 1y G sde Ol eSS Jlasa
Sl il a3 +/00 (g5l (slad go
0 S il S SlaenST 5T el clew
S (s e Gulal gl iy S0 sladsel
S 5 5 pamy 04 gl oins 0L oS 5
Sk e el o3 (I 003 b e, A4
s yos sl 5l el 36 Al e, £ 505
A_?JJJJL@;SASQ_M\JSSQW'U S5 gaS
sla sty plasl ot UL glac )l >
JE oo s sde ol O sl ey
534S Ll 51 Ll el dals 2alS glada>lle
DB 3 o 2o S E L) S e
SUl b sde Sl peis Llas 13 UL glas
G sde fals (YY) O 5 cpludl ol
Sla il sl 0l KT 25, glaas sl
SIS k5 b1y s 5 LS csoless
s Shasn onl s b 4 Ll 0Lt sl
Al (Yo v ) OLen 5 5 el e 55k (V) 505
35 b Sl ST 5T LS 5 Sl eslinul 1 gas
WA gl o a8 b 5 L 0 sl
e Kpdi o )l 38 Bl Az
S35 e Il W e & S S 38 el

(\Q) Mbyu&)))bo}?jﬂ QL.:SJ;Q\J:.Ab.E.JJA

yov

e ST sde Ol 53 sl& 55 SUL SIS
L s daly Sl oz 5 03,1 by 5l
o Sl asls s, onl o ged—ul gl g
Sl SI T DS 5 ol Glam s P
adlas 3550 Slai ) plo & Cd (6 08 Sl
AUL Lt o ladal (gl see L Lol iculyls
o A1y 306 Dl 53 (5 S i s
ol Sl Gladisad 3 a5 dal S @ ged 3
CBl GHIBIL S oS5 I s S
N PO PPt O C P I SO IO s
Sl b e S ST sue ulul cble
M Lol ol s oS 5 gl s
Olgeas oS cnladl 2als 5 LioluSl Slos pns
LS ES 5 05 asdeh e kins 0 liS Ll fule S
05,8 & LUl osle 4 .S fas O O3S
elel (Y4))) OLKan 5 pUl sl 50 1y ol 5l
e GBI gLz 3 5 GO S s 5ad
(V) 355 0 s St 3 53 2ol 30 Al
R JE o s T PR PO W R EEPOC I
Aoy /Y (ol wsel j3 a5 A sdalle talS
L el onl s bl GLsT el pl sylos sl
0P 0> BAuSl syl A5 s 4 Ol 8
(YA OLan 5 ks, JLS (TF) sls o
o o3 ST sde O aas A, dsls 0L
Gt 3ad 5 ol 2l (0SS 053 b Sl
deSy 3de ey oslae SUL slie (g5l

04) dedls (g S
EUS—2 s 1pb s Ghises g 3de ) 5
GF30 03 Sk 3de Dk oS 5 e edal e
35S sk il anils aalS Ky, 0l Kbl
sde 3l S Sl wam s Ve s G Ol sl



YEve & b)w‘\‘“ 5)93 ‘Lﬁ"’& 5'90 “5}‘.\{5394_5)91)5

el CONtrO| ey £ 0,05 ess@um £ 0.1 E0.2 emmbtmmmFE (.5
_ C0.05 co0.1 Co0.2 C05
"'{; 8
S _ g M(a) i
E]
e
LE
- o
hE 2
33
o)
w0
A ) Y ¥ ¥ )
3 -2 ..
y (STRRTSENSIITS
storage time (day)
el CONMTQ| s E 0,05 b E 0.1 E02 et E 05
Co0.05 cot co2 cos
3 12
5 < (b)
i
v = 10
12
~ 2
3E 8
W 3
) ‘_;‘ 6
58
@3
g 4
2
el CONtro| emsfps £ (.05 ew=@ues 0.1 EQ.2 eommitemsf (.5
3 C0.05 co.1 Cco0.2 co.5
1 1.8
L A (>
12 14
- g 12 —
3 E 1
—_ [<5
W 3 0.8
>
.7-’";‘ s 0.6
“E o)
5o '0
3‘;‘ \ Y ¥ £ 3
= (G32) K O

storage time (day)

(@) Sl 2 () O KT 25, (N g 501015 o aom 3 Vo (glos 3 bS5 ke ol i ¥ 03
Figure 3-The changes in peroxide value at 70 °C [Soybean oil (a) Sunflower oil (b) Tallow (c)]



Ol yKed g dmo g9y aSo [ (5l03 ) 0LS uiliol (FulS Il ST (o) 0

el CONrOl e £ 0,05 ~ e=@==F 0.1 E0.2 e [ (
e C 0,05 — emn@emsC 0.1 =@ (.2 =@ 0.5
3 1322
[
3 o
98
Q g 1321
a— - .
S G ()
A3
>
1 132
"3 ) Y ¥ ¥ >
3= (G35) GANSS 0L
3’ storage time (day)
?1 @=fii== Control E 0.05 @==F 0.1 E0.2 e 0.5
%x’ g it C 0.05 Co0.1 Cc0.2 C05
D8 1254
a5 o
g -
g 1249 » (b)
=
3
", é 124.4
S8 e
&) 123.9
/0 V0 Y0 A2 ¥,0 870
(3) 61465 0l
storage time (day)
e=fil== Control E 0.05 EO0.1 EOQ.2 e [ (.5
i%‘ it C 0.05 @==C (.1 Q== 0.2 =@ C 0.5
)~
38 941
3
\\Ib, E.’
15
v, £
=8 ¢ (©
3
93.9
v /0 D) Y/0 Y0 ¥,0

(3) 61465 0L
storage time (day)

(@) Sl o () 013 KT s, (D by 8] s 3ke S ks —8 |53
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