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1- Tert-Butyl hydro quinone
2- Butylated hydroxyanisole
3- Butylated hydroxytoluene
4- Essential oils
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Table 1- Different timars in research

timars

1 Sunflower oil without antioxidant (blank
sample)

2 Sunflower oil containing a-tocopherol
(200ppm)

3 Sunflower oil containing methanolic extract of
ginger (300 ppm)

4 Sunflower oil containing methanolic extract of
thymol (300 ppm)

5 Sunflower oil containing methanolic extracts

of ginger and thymol (300 ppm)
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Table 2- Acidity (% oleic acid) of sunflower oil samples containing different methanol extracts (ginger and
thymol) and a-tocopherol (200ppm) in storage time (45 day) at 25°C

Storage time (day)

timar 1st 10th 20th 30th 45th

1 0.65+0.01¢F 6.10+0.00¢P 14.40+0.75% 20.30+2.11*  310.3045.97
2 0.67+0.00PcP 4.16+0.08¢P 2.22+0.000P 17.76+£3.58%  22.76+23.58%
3 0.68+0.002D 3.20+0.00¢P 12.71+0.4 a8 18.54+0.99%*  23.94+3.11%A
4 0.69+0.012D 2.22+0.00°P 13.72+0.4 a8 17.83+1.68% 21.53+1.61%
5 0.71+0.012P 1.41+0.002° 12.55+0.35®  14.03+0.12%* 18.87+012%

Different letters in each row (upper) and column (lower) show a significant difference between the means (p <0.05)
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Table 3-PH of sunflower oil samples containing different methanol extracts (ginger and thymol) and a-

tocopherol (200ppm) in storage time (45 day) at 25°C

Storage time (day)

timar Ist 10th 20th 30th 45th

1 5.695+ 0.021%A 5.245+ 0.007°B 5,245+ 0.007°B 5.105+ 0.0072®  4.85+ 0.063%*
2 5.595+ 0.007°A 5.265+ 0.00728 5.265+ 0.00728 5.125+ 0.007%°  4.96+ 0.014%
3 5.245+ 0.007°A 5.260+ 0.0072"8  5.260+ 0.007208 5.12+ 0.014%® 545+ 0.007%
4 5.495+ 0.007°A 5.245+ 0.007'°B  5.245+ 0.007cB 5.12+ 0.014%® 5,050+ 0.014%
5 5.430+ 0.014% 5.235+ 0.0079% 5.235+ 0.00748 5.13+ 0.014® 5,06+ 0.014%

Different letters in each row (upper) and column (lower) show a significant difference between the means (p <0.05)
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Figure 1- A) Peroxide value (m.eq O2/kg oil), B) tiobarbiotic acid (mg aldehyde/ kg) of sunflower oil samples

containing different methanol extracts (ginger and thymol) and a-tocopherol (200ppm) in storage time (45 day)
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Table 4-Total phenol (mgr. galic acid/lit) of sunflower oil) samples containing different methanol extracts (ginger
and thymol) and tocopherol (200ppm in storage time (45 day)

Storage time (day)

timar 1st 10th 20th 30th 45th

1 154.7 +0.8°8 166.5+1.19 178.8+0.3°C  132.4+1.0°P 115.0 + 0.4%
2 204.6 + 2.0%8 216.8 + 3.49A 200.3+0.9°C  169.2 +1.4P 131.3 + 0.4%F
3 247.8 £ 0.3~ 255.3 +1.9® 203.0+0.7°¢  157.6+0.29 226.5 + 0.2E
4 252.6 + 0.4PA 253.7+1.15A 208.7 +2.3"8  167.2 + 0.6C 129.9 + 1.1
5 265.7 + 0.6%8 283.9+ 2.3 212.4+0.8°¢  189.9 +2.230 141.7 + 1.1%

Different letters in each row (upper) and column (lower) show a significant difference between the means (p <0.05)

g @ Ol Gusl b slagluas
03 s (Y0 OhlKaa 5 pla) Gisas 5 ol
9 Osoa) (JISLa wule s diie cus) 4 Juad)
S oS el (VY OhKea 5 culill) Jsoaies
AT G, o om O s eole s 4 (Saa
oSS Gl Gy 5o aiapd 5 (2lie slage s 5o
cullad o @ 55 (Y00 F) caas LoYle
GEas s duasy b, pwbled pluas) sl
sola Glas b aliie b 4 5 aiidlsyy Gla,Solsl

e I
ol 5 ssla Bpat s s SLSS Gl3l L
bS5 cpl sada Jals @ dussy o Gdusl B2
b ol ol ol &€ il Gialysl Sty as cullas
GLlSea 5 olagdl (Y-0V) $b o5 s ola,lS

Y REVPRS J VY LN [PY-
sob & s el o] Kl Hlee s su
S il 2alS olaeSs S, YO (b o ol e
G 0 bgise WIS, ool Hlee woss G i
5 80 (YVAF £ V/FV) dais Ju8 S ol gola
sl (gl slasslac sola s 50 0T 51
Loy Cpoidas ghola (YAIVARN/AY) Jaas)y
Dl s (S Cpiaaa (Y USE) 0 e (SaiS)le
Gad 4 bsaye 1S 550F0 5 Guy LS, ol
-0 B Sma gola € ous (VAV £ F/YY) aals
o lae oSBT clld s olas]
- BT SLS 5 ga s dals 4 dusdd 5 oyl sl
S5 H st S ool Syl g8 sue 5 Sl g8 plass)
-l dea 5o S anls S slagais o Silgs



WA o /Y ojloss Yo bl / plie mlio sla yidghy & s

e g ek LS ool Sa VS

~Bl Ol s saa 4 baise gl s Juss)
Uls S ol o8 Slpdne 5 Sl Slas)
Lol 5 ol Ypeae JSas 5l oSkl
Sl dess GuieS Lailia Lls 1) g sselasas])
G by @IS Suu Y0 ) Gu 93T el
o9 el SlaanS) (BT G S pas o g sl 4 pa
Ssilie slasslac ) ssa Sead Gl S
slagluasl BT flsie & S oo Jduaidy opdusl
Sh Shsa slage s, Gsswlanas) Hles 6l 2l
YKl 5 5 Kl @ YL i gsla slagis, dlaa

23 sad suldil

5T Ll Sl cullad 4 wusad ol
l_j REERY abale L 4::.4..4:3‘\9 LS'MT.S 6LAQJLAC. DPPH
Otl58 b by po Gl 38 (SaiSolee S e il 53
5 A LK), @ lag s iU yals LUls bl
OGSl 5wl oo oad (SaS ke oL B o
Yo opd oo Wgie o] slam Jal, slams yuas)
ol i gl eilol SlaweS) BT 51 s o
oslal 5o Js SIS 5 Jsas 58 olS 5 usas
9 ol slenssise W Ol Gw s el Gl
B g aise 50T S —LIE i G S50
Saes) LS 5 L aB S by cae b yu suls
olS Luilaal B35 ¥V Loy ue 5o 14 caas oo (uSI
5 Hhiod) 1830 olis s psd Slaas) (BT 3
gl sladSle o JauSsoma slasy < e
s G331 ot ol 58 LS5 YL slackle
biae 5o SsSley,l sladils oS s ma sleas S
5 T LKl & g3asma Gals Jlaal (Sl
Sl s ol Sl oo ol Jlae
Sl G o9 (VY LK 5 ks Wl
s PSSl b€y sl (e
LKl 58 slassisladh Ll .o sd oo o guuns
OKer 5 Fole) wliwa wlln 5 feSsoma
ool slal Gl dels sl 55 e Sl BT ol g
Laoss ) il gola GaSly s S o 5 wsa

(*’\\ O‘J&AA K) kﬁ‘)):"“ REANE O‘JlS-AA K)

iS G pSdaais
LS il olo ol s oe saal crnns el owasl
o9 duaid s ol (Jailie ssliac sl salinl
IS Js¥ 5wl Gual Gl ey ladse
Sobie slac Slues) BT cullas cal Ll

i-terpinolene
2_vy-terpinene



Y OS] (59, 5r5lanS] ()l 2 S5 g cotng] Joplio oyluae b

» o Surflower ofl without antioxidant (blank sample)
= == Sunflower of containing o-tocopherol (200ppm)
— 0
E y .
£ 0 — + Sunflower of contaming methanolic extract of
g ginger (300 pom)
E w0
% ssspe+ Sunflower of containng methanolic extract of thymol
= 0 (300 ppm)
$

07 e+ Sunflower ofl containing methanolic extracts of ginger and

0 thymal (300 ppm)

1 30 L]
Storage time (day)

3 (Ondagl 9 daad )t gilie o jluas Alids ¢l 93l sla ola ST (o8 5 Al slads gai Shas) AT callad - ¥ s

(5019655 59, Y0 (oo 5l Y+ v) J9 S 9 g3l
Figure 2-%Inhibbition of DPPH free radical insunflower oil samples containing different methanol extracts
(ginger and thymol) and e-tocopherol (200ppm) in storage time (45 day)
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Introduction: Sunflower oil is one of the most important edible oils and due to its high
unsaturation, it is sensitive to oxidative deterioration. Due to unsaturated fatty acids of GSO, is
exposed to various types of chemical reactions, including enzymatic reactions and lipid oxidation.
In this regard, the use of antioxidants for increasment the resistance of the oil to oxidation, is
essential. Due to the poor nutritional and cancerous effects of these compounds and the consumer's
desire to use natural compounds, the use of natural antioxidants is considered by researchers instead
of industrial antioxidants. Spices (ginger, pepper, cinnamon, cardamom, thyme) and aromatic
vegetables such as basil and peppermint with essential oils (EOS) containing multiple polyphenols
with anti-oxidant and anti-microbial properties are a good source of natrul antioxidant (Teixeira et
al., 2013; Srinivasan, 2017). Ginger is an important medicinal herb and has several properties,
including anti-nausea, cardiovascular, antibacterial, liver anti-inflammatory, lowering blood
cholesterol stimulates brain circulation and stimulates digestion. The presence of antioxidants in
ginger causes the removment of free radicals from oil. Thyme is the other valuable herbs with high
antioxidant and antimicrobial activity and is one of the world's best herbs in terms of high levels of
antioxidants. The phenolic antioxidants in thyme, eliminate free radicals and prevent oxidative
stress in all body systems. In spite of studies on the use of phenolic compounds in oxidation
stability of oils, the use of ginger and thyme EOS in combination, as a natural antioxidant has not
been investigated for the stability of grape seed oil (Salmanian et al., 2013). By extracting these
phenolic compounds and adding to grape seed oil, it can be expected that the oleoresin in these
plant extracts, in comparison to industrial antioxidants, increases the oxidative stability of grape
seed oil. In the present study, metanoic extraction of thyme and ginger have been used as natural
antioxidant in sunflower oil and its antioxidant activity (alone and in the mixture) compared to
industrial a-tocopherol was measured. The properties of sunflower oil including acidity, peroxide
and tiobarbioturic acid (TBA) indices, total phenol and antioxidant activity were studied during 45
days of storage.

Material and methods: For extraction phenolic compounds from ginger and thyme, 25 gr of
powdered ginger or thyme was placed in a cellulose ring of suksele apparatus. Then their phenolic
compounds were extracted using methanol solvent. Extraction was done at a temperature higher
than boiling point of solvent (65 °C) and continued until extraction complete. The solvent was
removed using a rotary evaporator and the extracted compounds was stored for further experiments
in the refrigerator (Seidi Damyeh and Niakousari, 2015). Different types and concentrations of
metanoic extraction were added to GSO and experiments was done during 45 days of storage.

The properties of sunflower oil including acidity, peroxide and tiobarbioturic acid (TBA) indices,
total phenol and antioxidant activity were studied during 45 days of storage. The results were
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analyzed using completely randomized blocks during 45 days of the storage time. One-way
ANOVA and Duncan’s mean comparison tests were used at 5% significance (p<0.05).

Results and discussions: Acidity of the all samples increased significantly during the 45 days of
storage (p<0.05). The sample contained 300 ppm of (thyme and ginger) phenolic compounds on the
45th day had the lowest acidity and the highest acidity was observed in the sample without
antioxidants (control sample). GSO containing two species of thyme and ginger had fewer amounts
of FFA and were able to prevent oxidation, resulting in less acidity. The rate of peroxide index
increased significantly during the 45 days of storage. In all days, the control sample had the highest
amount of peroxide because the presence of antioxidants in different samples caused the peroxide to
be neutralized and consequently reduced its amount and against the lowest index after 45 days of
the sample. In all samples, the level of TBA index increased significantly, while the lowest amount
of the index after 45 days of storage was related to the sample containing a-tocopherol and the
sample containing 300 ppm of thyme metanoic extraction. It should also be noted that no significant
difference was found between them. In the case of other treatments, it can be stated that the highest
level of this index is related to the control sample without any antioxidants. TBA index shows the
amount of secondary oxidation products, especially aldehydes. (Mirzaei et al., 2011). Over time,
Total phenol (mg of gallic acid per liter) of oil samples containing different concentrations of
antioxidants has been significantly reduced in all samples. According to the results, it can be stated
that with increasing concentrations of phenolic compounds in oil samples, the total phenol content
also increased. This can be attributed to the presence of phenolic compounds in both essential oils
of thyme and ginger. Phenolic compounds play an essential role in antioxidant activity due to the
presence of hydroxyl groups in their structure and their ability to donate hydrogen to the free
radicals.

Conclusion: The results showed acidity of the samples increased during storage. Peroxide value
and TBA of sunflower oil samples were significantly increased during storage. The lowest amount
of these indices after 45 days was related to the samples containing a-tocopherol and 300 ppm
mixture of ginger and thyme, respectively. The total phenol also was increased by increasing the
concentration of extract which can be due to the presence of phenolic compounds in the ginger and
thyme extracts. The radical scavenging activity of all samples was decreased during storage. The
highest antioxidant activity was related to the samples containing o-tocopherol and then those
containing 300 ppm of ginger +thyme extract in general, it can be concluded that the metanoic
extraction of ginger and thyme can be used as a natural antioxidant in the edible oils to prevent their
oxidation. Acidity of the samples increased during storage. Peroxide value and TBA of sunflower
oil samples were significantly increased during storage. The lowest amount of these indices after 45
days was related to the samples containing a-tocopherol and 300 ppm mixture of ginger and thyme,
respectively. The total phenol also was increased by increasing the concentration of extract which
can be due to the presence of phenolic compounds in the ginger and thyme extracts. The radical
scavenging activity of all samples was decreased during storage. The highest antioxidant activity
was related to the samples containing a-tocopherol and then those containing 300 ppm of ginger
+thyme extract in general, it can be concluded that the metanoic extraction of ginger and thyme can
be used as a natural antioxidant in the edible oils to prevent their oxidation.
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