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Tablel Comparison of means of the effect of
extraction method on the antioxidant activity
of propolis

Extraction solution antioxidant activity

water 41.48°
ethanol 18.90°
methanol 62.80°

Values with different letter indicate significant
difference (P<0.01)
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Table2 Mean of Squares of the effect of treatments on the oxidative characteristics of sunflower oil

Mean of Squares

Source of variations

Acidity Peroxide value TBARS

0Oil with antioxidants 0.366" 21.2097 0.615"
Storage time 12.465™ 460.343" 2.695"

Storage timexQil with antioxidants 0.048™ 2.078" 0.066"

** Means are significant at 99%
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Fig 2 Effect of different concentrations of propolis
extract on the acidity of sunflower oil.
Values with different letter indicate significant
difference
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GLad sod (sl o kil OlaST sl clale J1Y S5 s
S gy sbilen il s o3ls QLIS Ols KT s, Cilise
a0 03 e o ol dons IBIL o sl e edalie
Sl Sl (ol me gy (Sl il Ole (Ol ST
sl Olsn (208 5 (i S b (p<0.0D)
o 5 QeS| T A6 e Fa 03 S s
Sl Oln s S 5015 p e e oslas Ao a5l

)'\)Li_ﬁ€j_aoj_3¢)l¢4_9-l_~a)>\ CA_]GJ&L;»‘M]&_LT



r‘)ﬂ oz o)L& J;U,mﬂu:ﬂ CMJL&S B2y

Glsles Lo sdadn 55 3 (g Lind JL sl

S desmon Jlsolas Do L s SVL bk sl L
il 5 3 S Ty 2alS ST, ekl Ol e 0l bl
ol e s pme EalS @ e sy slaksed 3 OF ke
Al Olps o S &S g 4 (p<0.01) 15 5 i

JwTCA.mJM€jA o a)l»&“ M)b\ &}l} O}}))b -l-:ﬁ-\«s]ﬂ

— — control {0%) = = = (.5% propolis

===l propolis 0 e synthetic antioxidant

_,{ 20.00

21500 -
@ by 2%
£ 0 i
= 10.00 -

o “

= 500 -

'® M

- 0.00

2

Ej first day day20 dayd0 dayb0
5

A

Storage time
Fig 4 Peroxide value changes (meg/kg) of sunflower
oil during storage
dea Sl e L Ol e Ol ST 5T o lle 510 IS
354 Gosbolen s o Ol 1y Ols Kol 5, (lads gl
3 il ol Ol OlaenST 5T clle 3 s Ol 5o 3
clle alsl U (p<0.01) 55 s mime golal B
ST 5T Sl Olse (5, Sls € ge0 3 OlST 5T
55 .l EalS Sl kil Ol a3 sl ol
aS 48 salie (imw 5 b 0S| BTy alie
o) eile 5l S s gy SleeS| 5T el
O ojlas /0 CBle b Sy s pse o Jsle oslas

(p>0.01) el s s

10

z)
-
[ ]

Peroxide value (meq/ke

synthetic  control 0.5% 1%
antioxidant ~ (0%)  propolis  propolis
Antioxidant

\YE

5 ST T Sl il e s 4 OS] s
L5 S Ols BT 255 Slad pod (Gulonsl mail 2alS

2
J

2.5
° 2
=15
2 1 ﬁ
L3
b 0.5 .

0

day20 day40 day60
Storage tune

Fig 3 Effect of storage time on the acidity of
sunflower oil.
Values with different letter indicate significant
difference
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Fig 5 Effect of different concentrations of propolis
extract on the peroxide value (meg/kg) of sunflower
oil. Values with different letter indicate significant
difference
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Fig 6 Effect of storage time on the peroxide value
(meq/kg) of sunflower oil.
Values with different letter indicate significant
difference
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Propolis is a resinous substance collected by honeybees from various plant sources. This study was
aimed to evaluate antioxidative activities of propolis extract in sunflower oil during the storage period.
In this study, the antioxidant capacities of the propolis extracts (ethanol, methanol and aqueous
extracts) were determined initially using DPPH and the best extract was selected to add to oil. The
results stated that the methanolic extract of propolis had the highest antioxidant activity. Then,
different concentrations of methanolic extract (0, 0.5 and 1 percentage) were added to sunflower oil
and incubated for 60 days at 25°C. To comparethe propolis extract with synthetic antioxidants,
commercial sunflower oil containing TBHQ was prepared and incubated, too. Peroxide values (PV),
acidity index and thiobarbituric acid-reactive substances (TBARS) levels were measured every 20
days during the period of the study. The obtained data were analyzed using a completely randomized
design. Results showed that the addition of antioxidant to sunflower oil lead to decrease of PV,
TBARS and acidity values of samples. In this respect, 1% methanolic extract of propolis was more
potent than the 0.5% extracts and synthetic Antioxidant. During storage, the amounts of oxidative
indexes of samples were increased gradually. The highest amount of oxidation was observedfor crude
oil. The sensory results showed no significant difference between flavor, color, and overall acceptance
scores of oil with propolis extract and commercial Sunflower oil, but the score of odor of oil with
propolis extract was lower than the commercial oil. It seems that the methanolic extract of propolis is a
potent antioxidant, which makes it a potential antioxidant for oil and oil products during storage.
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