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Synthetic sunflower oil stabilizers like butylated hydroxytoluene (BHT) are being 

used in oil industries which can cause harmful impacts on human health. These 

synthetics can be replaced by natural antioxidant extracts for oil stabilization. The 

present study was conducted to assess the stabilizing potential of antioxidant extracts 

of different parts (stem bark, shoot, flower, fruit and root) of Capparis spinosa and 

C. decidua to determine the promising extract which can stabilize sunflower oil. For 

this purpose, stabilizing effects of extracts were compared with BHT which is a 

synthetic oil stabilizer (positive control treatment). It was observed that all plant 

extracts showed good performance in oil stabilization while aqueous methanolic 

flower extracts of C. spinosa and C. decidua exhibited maximum inhibition in oil 

rancidity indicated by lower peroxide values (5.95, 6.40 meq/kg oil), conjugated 
dienes (4.63, 5.43) and trienes (5.32, 5.91) and para-anisidine (5.44, 5.51), 

respectively. The results showed that the aqueous methanolic extracts of C. spinosa 

and C. decidua are useful in oxidative stabilization of blended sunflower oil stored 

over six month period. Considering these findings, it can be concluded that aqueous 

methanolic extracts of C. spinosa and C. decidua flowers can be successfully used as 

efficient oil stabilizers in food industry. 
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INTRODUCTION 
 

Food lipids and oils undergo different chemical 

reactions like increase in oxidative damage and 

thermolysis altering the organoleptic properties that 

resultantly affect the shelf life, nutritional quality and 

physiological properties (Zahran et al., 2015; Iqbal et 
al., 2008; Iqbal and Bhangar, 2007). The vegetables oils 

using synthetic food stabilizers can cause 

carcinogenesis, inflammation and cardiovascular 

disorder to human beings (Adam et al., 2008; Soriguer 

et al., 2003). Food manufacturing industries are 

focusing antioxidants for stabilizing food lipids and oils 

that may affect the consumers’ acceptability for these 

products (Valenzuela et al., 2003). Plants are a rich 

sources of antioxidant compounds including flavonoids 

and phenolics which can maintain food and oil quality 

over a long period under certain storage conditions (Ali 

et al., 2016, 2013). In sunflower oil, such antioxidant 
compounds are naturally present but these are 

insufficient for its stabilization over a longer period 

unless these are supported by antioxidants from some 

exogenous sources. Different synthetic antioxidants like 

butylated hydroxytoluene (BHT), butylated 

hydroxyanisole (BHA) and tert-butyl hydroquinone 
(TBHQ) have been employed for oil stabilization 

improving their shelf life and storage period but these 

have been reported to have adverse health effects like 

carcinogenesis in human beings (Hou, 2003). 

Therefore, the usage of a synthetic antioxidants like 

TBHQ has been banned in Japan, Canada and European 

countries (Goli et al., 2005). Now a day, researchers are 

trying to explore naturally occurring plant based 

antioxidants to use them as an alternative source of 

safer and environment friendly oil stabilizing agents 

(Artajo et al., 2006). 
The C. spinosa and C. decidua belonging to family 

capparaceae are shrubs which are collectively called as 

capar shrubs or capar bushes. These are usually found 

in plain areas, desert flats, open and sunny areas of 
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Afghanistan, India, Indonesia, Nepal, Pakistan, North 

Africa, South West Asia, Australia and South Europe 

up to an elevation of 1100 m (Tlili et al., 2010; Hamed 

et al., 2007). These species are rich in phenolics, 

flavonoids, flavonols, flavons and possess excellent 
antioxidant activities (Gull et al., 2015a,b,c).  

Antioxidant potential of these species make them as 

possible sources which can provide antioxidant extracts 

that can be used as oil stabilization agents. Vegetable 

oils face degradation in its quality at certain 

temperatures which can be inhibited by using synthetic 

oil stabilizers. Keeping in view, this study was 

conducted to evaluate the methanolic extracts of 

different parts (stem bark, shoot, fruit, flower and root) 

of C. spinosa and C. decidua as potential sources for 

stabilization of sunflower oil under ambient storage 

(30°C) condition. 
 

MATERIALS AND METHODS  

 

Aqueous methanolic extracts (80% v/v) of selected 

parts of C. spinosa and C. decidua (stem bark, root, 

shoot, fruit and flower) were added to pre heated 

(50°C) refined sunflower oil (free from any additive). 

In one liter of sunflower oil, 600 mL of extract was 

added separately followed by stirring for homogenous 

dispersion of extracts. Aqueous methanolic extract was 

selected based on its better antioxidant activity and 
phenolics composition while sunflower oil was selected 

being rich in polyunsaturated fatty acids and having 

linoleic acid in higher concentration. For comparison of 

stabilizing activities of extracts, synthetic antioxidant 

BHT was used as a positive control and added at the 

rate of 200 mL/L of sunflower oil beside one negative 

control (oil without any extract). Later on, 100 mL of 

each oil sample (stabilized with plants extracts and 

control) was stored under ambient storage for six 

months i.e. February to July 2012 in three replicates. 
Oil samples were tested for peroxide value (PV), para 

(p) anisidine, conjugated diene (CD) and conjugated 

triene (CT) values after every 30 days interval.  

Detection of PV, CD, CT and p-anisidine values 

AOCS method No. Cd 8-53 was followed to determine 

the peroxide value (PV) of the stored samples (AOCS, 

1997).  The IUPAC standard method II.D 23 was used 

to determine CD and CT values at 232 and 269 nm, 

respectively. The p-anisidine value was determined by 

using IUPAC method II. D. 26 (IUPAC, 1979). 

Statistical analysis 

The experiment was designed as completely 
randomized design (CRD) with three replications. The 

data of each parameter were pooled and computed 

using Statistix8.1 and LSD test was performed at 5% 

probability level to test the differences among mean 

values (Steel et al., 1997). 

 

RESULTS  

 

Peroxide value is the measurement of peroxide and 

hydroperoxides formed during initial oxidation of oil 

and fats and is used as an indicator to determine the oil 
oxidative rancidity. Results showed that sunflower oil 

samples blended with aqueous methanolic plant extracts 

showed different trends in expressing PV values (Table 

1). Relative PVs were recorded from day 0 to last day 

of storage i.e., after six months. With the passage of 

 
Table 1: Peroxide value (meq/kg of oil) of stabilized and control sunflower oil (SFO) under room temperature 

Samples Incubation Period (months) Increase in PV 
(relative to 
control) of SFO 

from initial 
after six months 

% decline 
(relative to 
control) of 

SFO after 
six months 

0 1 2 3 4 5 6 

aSFO*-C 0.85±0.04 5.77±0.41 7.22±0.28 10.01±0.46 12.13±0.37 18.74±0.76 22.95±0.61 22.10a  
bSFO-BHT 0.65±0.06 1.32±0.05 2.13±0.10 7.1±0.21 7.73±0.22 9.54±0.38 10.27±0.51 9.62bcd 56.47 
cSFO-CSSB 0.74±0.03 1.37±0.07 2.48±0.09 5.80±0.13 7.41±0.21 10.58±0.26 11.21±0.28 10.47bcd 52.62 
dSFO-CSS 0.66±0.06 1.38±0.04 3.14±0.03 4.70±0.05 6.42±0.09 7.85±0.16 7.88±0.13 7.22cd 67.33 
eSFO-CSFR 0.59±0.03 1.08±0.09 1.76±0.11 4.38±0.17 5.38±0.17 6.39±0.11 6.54±0.23 5.95d 73.07 
fSFO-CSFL 0.53±0.05 1.1±0.11 2.17±0.23 4.11±0.18 5.16±0.30 7.38±0.21 7.17±0.46 6.64d 69.95 
gSFO-CSR 0.87±0.06 1.24±0.09 2.52±0.16 4.76±0.30 5.52±0.19 9.65±0.41 12.41±0.29 11.54bc 47.78 
hSFO-CDSB 0.64±0.05 1.11±0.07 2.12±0.18 4.81±0.19 7.32±0.32 10.01±0.32 12.06±0.49 11.42bc 48.32 
iSFO-CDS 0.74±0.08 1.37±0.05 2.97±0.15 5.67±0.80 7.03±0.21 10.14±0.36 12.14±0.60 11.40bc 48.42 
jSFO-CDFR 0.54±0.02 1.11±0.03 1.58±0.09 3.23±0.12 4.12±0.30 6.71±0.22 9.53±0.46 8.99bcd 59.32 
kSFO-CDFL 0.64±0.03 1.25±0.04 2.18±0.12 3.14±0.15 4.96±0.42 7.06±0.15 7.04±0.21 6.40d 71.04 
lSFO-CDR 0.83±0.02 1.33±0.11 3.57±0.16 6.27±0.38 8.36±0.68 11.1±0.52 12.97±0.86 12.14b 45.06 

*SFO: Sun flower oil; Mean values showing different capital letters are statistically different with each other (P<0.05) The data 

was analyzed in triplicate; aSFO control (without extract stabilization); bSFO stabilized with butylated hydroxytoluene; cSFO 
stabilized with C. spinosa stem bark extract; dSFO stabilized with C. spinosa shoot extract; eSFO stabilized with C. spinosa fruit 
extract; fSFO stabilized with C. spinosa flower extract; gSFO stabilized with C. spinosa root extract; hSFO stabilized with C. 
decidua a stem bark extract; iSFO stabilized with C. decidua shoot extract; jSFO stabilized with C. decidua fruit extract; kSFO 
stabilized with C. decidua flower extract; lSFO stabilized with C. decidua root extract. 
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time, an increase in PVs was recorded in all blended 

and control (oil without extract) samples while a 

significant variation (P<0.05) was recorded among all 

blended samples. It was also observed that aqueous 

methanolic extracts of C. spinosa fruit, C. decidua 
flower and C. spinosa flower reduced PV of blended 

sunflower oil (5.95, 6.40 and 6.64 meq/kg oil, 

respectively). In comparison to sample without any 

extract (negative control), sunflower oil stabilized with 

fruit extract of C. spinosa and flower extracts of C. 

decidua and C. spinosa exhibited the highest decline 

(73.07, 71.04 and 69.95%, respectively) in PV value; 

whereas, lowest response was shown by root, stem bark 

and shoot extracts of C. decidua (45.06, 48.32 and 

48.42, respectively) (Table 1). 

The contents of CD and CT of sunflower oil are shown 
in Table 2 and 3, respectively. It was recorded that  

control sunflower oil sample showed highest CD and 

CT contents in comparison with oil samples stabilized 

with Capparis extracts. The decline in the rise of CD 

and CT might be attributed to antioxidant potential of 

Capparis extracts. It was found that stabilized
 

Table 2: Conjugated dienes (CD) contents (Ɛ1cm (ʎ232nm) of stabilized and control sunflower oil (SFO) under room 
temperature 

Samples Incubation Period (months) Increase in CD 
(relative to 
control) of SFO 
from initial 
after six months 

% decline 
(relative to 
control) of 
SFO after 
six months 

0 1 2 3 4 5 6 

aSFO*-C 1.75±0.08 4.39±0.21 8.56±0.42 12.17±0.60 14.23±0.56 17.10±0 19.57±0.97 17.82a  
bSFO-BHT 1.28±0.09 2.44±0.11 3.70±0.27 4.06±0.16 5.96±0.28 7.25±0.38 8.97±0.37 7.69bc 56.84 
cSFO-CSSB 1.07±0.12 2.47±0.09 3.57±0.14 5.34±0.14 6.00±0.32 7.29±0.23 8.17±0.28 7.10bcd 60.16 
dSFO-CSS 1.37±0.10 2.83±0.06 3.56±0.17 4.79±0.12 5.78±0.18 6.72±0.33 8.12±0.27 6.75bcd 62.12 
eSFO-CSFR 1.21±0.06 1.97±0.29 2.87±0.28 3.64±0.37 4.29±0.26 5.88±0.57 6.38±0.46 5.17cd 70.99 
fSFO-CSFL 1.76±0.05 2.36±0.14 3.20±0.23 4.02±0.15 4.88±0.21 5.69±0.24 6.39±0.36 4.63d 74.02 
gSFO-CSR 1.33±0.04 2.99±0.06 3.36±0.17 5.97±0.23 7.43±0.30 8.39±0.12 10.28±0.32 8.95b 49.77 
hSFO-CDSB 1.07±0.09 3.34±0.08 4.16±0.16 6.31±0.21 6.62±0.24 8.28±0.32 9.98±0.0.49 8.91b 50.00 
iSFO-CDS 1.22±0.10 2.47±0.090 3.61±0.18 4.98±0.24 5.67±0.28 6.38±0.31 7.91±0.31 6.69bcd 62.46 
jSFO-CDFR 1.64±0.06 2.74±0.02 3.73±0.26 4.99±0.19 5.93±0.29 6.01±0.28 7.21±0.21 5.57cd 68.74 
kSFO-CDFL 1.01±0.01 1.98±0.08 3.07±0.12 4.12±0.12 5.07±0.25 5.84±0.21 6.44±0.18 5.43cd 69.53 
lSFO-CDR 1.86±0.18 2.47±0.24 3.76±0.18 7.11±0.28 8.87±0.44 9.33±0.37 11.01±0.55 9.15b 48.65 
*SFO: Sunflower oil; Mean values showing different capital letters are statistically different with each other (P<0.05). The data 
was analyzed in triplicate; aSFO control (without extract stabilization); bSFO stabilized with butylated hydroxytoluene; cSFO 
stabilized with C. spinosa stem bark extract; dSFO stabilized with C. spinosa shoot extract; eSFO stabilized with C. spinosa fruit 
extract; fSFO stabilized with C. spinosa flower extract; gSFO stabilized with C. spinosa root extract; hSFO stabilized with C. 
decidua a stem bark extract; iSFO stabilized with C. decidua shoot extract; jSFO stabilized with C. decidua fruit extract; kSFO 
stabilized with C. decidua flower extract; lSFO stabilized with C. decidua root extract 
 

Table 3: Conjugated trienes (CT) contents (Ɛ 1cm (ʎ268nm) of stabilized and control sunflower oil (SFO) under room temperature 

Samples Incubation Period (months) Increase in CT 
(relative to 
control) of SFO 
from initial after 
six months 

% decline 
(relative to 
control) of 
SFO after 
six months 

0 1 2 3 4 5 6 

aSFO*-C 0.98±0.04 3.96±0.15 5.97±0.23 7.11±0.28 9.43±0.37 11.23±0.56 13.98±0.69 13.00a  
bSFO-BHT 0.74±0.07 1.68±0.08 2.13±0.08 3.09±0.22 4.56±0.18 5.44±0.28 7.16±0.33 6.42cde 50.61 
cSFO-CSSB 0.68±0.03 1.54±0.07 2.32±0.09 3.21±0.08 4.11±0.07 5.14±0.17 6.73±0.19 6.05ef 53.46 
dSFO-CSS 0.71±0.06 1.60±0.18 2.49±0.12 3.31±0.09 4.01±0.15 5.98±0.07 7.11±0.38 6.4cde 50.76 
eSFO-CSFR 0.76±0.02 1.33±0.21 2.14±0.08 3.04±0.13 3.97±0.21 5.47±0.13 6.38±0.14 5.62fg 56.76 
fSFO-CSFL 0.69±0.08 1.56±0.05 2.47±012 3.02±0.12 4.29±0.23 5.04±0.38 6.01±0.26 5.32g 59.07 
gSFO-CSR 0.60±0.02 1.30±0.26 2.23±015 3.18±0.32 4.98±0.18 6.71±0.20 7.66±0.33 7.06bc 45.69 
hSFO-CDSB 0.71±0.03 1.48±0.07 2.64±0.26 3.48±0.18 4.97±0.15 6.14±0.18 7.89±0.39 7.18b 44.76 
iSFO-CDS 0.69±0.08 1.45±0.07 2.38±0.17 3.97±0.19 4.24±0.28 5.15±0.16 6.97±0.31 6.28def 51.69 
jSFO-CDFR 0.72±0.05 1.78±0.08 2.83±0.13 3.34±0.16 4.79±0.13 5.14±0.22 6.37±0.17 5.65fg 56.54 
kSFO-CDFL 0.66±0.03 1.55±0.06 2.28±0.18 3.12±0.15 4.64±0.16 5.48±0.21 6.57±0.26 5.91efg 54.54 
lSFO-CDR 0.73±0.04 1.18±0.04 2.06±0.15 3.01±0.21 3.97±0.19 5.79±0.28 7.62±0.39 6.89bcd 47.00 

*SFO: Sunflower oil; Mean values showing different capital letters are statistically different with each other (P<0.05). The data 
was analyzed in triplicate; aSFO control (without extract stabilization); bSFO stabilized with butylated hydroxytoluene; cSFO 
stabilized with C. spinosa stem bark extract; dSFO stabilized with C. spinosa shoot extract; eSFO stabilized with C. spinosa fruit 
extract; fSFO stabilized with C. spinosa flower extract; gSFO stabilized with C. spinosa root extract; hSFO stabilized with C. 
decidua a stem bark extract; iSFO stabilized with C. decidua shoot extract; jSFO stabilized with C. decidua fruit extract; kSFO 
stabilized with C. decidua flower extract; lSFO stabilized with C. decidua root extract. 
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Table 4: P-anisidine value (P-AV) of stabilized and control sunflower oil (SFO) under room temperature 

Samples Incubation Period (months) Increase in P.AV 
(relative to 
control) of SFO 

from initial after 
six months 

% decline 
(relative to 
control) of 

SFO after 
six months 

0 1 2 3 4 5 6 

aSFO*-C 0.75±0.04 2.77±0.25 3.73±0.32 6.30±0.27 7.71±0.38 9.71±0.48 11.31±0.56 10.56a  
bSFO-BHT 0.69±0.05 1.43±0.07 2.34±0.12 3.97±0.18 4.57±0.14 5.82±0.21 7.18±0.39 6.49bcd 38.54 
cSFO-CSSB 0.65±0.03 1.29±0.02 2.16±0.07 3.92±0.07 4.64±0.23 5.77±0.15 6.91±0.25 6.26bcd 40.71 
dSFO-CSS 0.66±0.07 1.28±0.04 2.21±0.14 3.74±0.24 4.33±0.41 6.12±0.45 7.01±0.23 6.35bcd 39.86 
eSFO-CSFR 0.63±0.05 1.47±0.32 2.29±0.13 3.86±0.17 4.51±0.39 5.96±0.35 6.41±0.38 5.78cd 45.26 
fSFO-CSFL 0.67±0.04 1.24±0.12 2.56±0.15 3.09±0.09 4.37±0.14 5.10±0.25 6.11±0.28 5.44d 48.48 
gSFO-CSR 0.61±0.03 1.38±0.08 2.41±0.14 3.67±0.15 4.83±0.19 6.10±0.15 7.57±0.21 6.96bcd 34.09 
hSFO-CDSB 0.68±0.04 1.87±0.07 2.38±0.22 3.37±0.21 4.38±0.21 7.41±0.21 8.44±0.25 7.76b 26.51 
iSFO-CDS 0.55±0.02 1.34±0.12 2.13±0.16 3.76±0.24 4.29±0.16 5.88±0.33 7.13±0.28 6.58bcd 37.68 
jSFO-CDFR 0.61±0.02 1.31±0.10 2.37±0.21 3.87±0.20 4.41±0.38 5.24±0.30 6.12±0.36 5.51d 47.82 
kSFO-CDFL 0.61±0.01 1.47±0.15 2.11±0.11 3.34±0.27 4.58±033 5.61±0.40 6.48±0.30 5.87cd 44.41 
lSFO-CDR 0.66±0.03 1.34±0.09 2.34±0.22 3.29±0.30 4.43±0.28 6.28±0.48 8.27±0.24 7.61bc 27.93 

*SFO: Sunflower oil; Mean values showing different capital letters are statistically different with each other (P<0.05). The data 

was analyzed in triplicate;  aSFO control (without extract stabilization); bSFO stabilized with butylated hydroxytoluene; cSFO 
stabilized with C. spinosa stem bark extract; dSFO stabilized with C. spinosa shoot extract; eSFO stabilized with C. spinosa fruit 
extract; fSFO stabilized with C. spinosa flower extract; gSFO stabilized with C. spinosa root extract ; hSFO stabilized with C. 
decidua a stem bark extract; iSFO stabilized with C. decidua shoot extract; jSFO stabilized with C. decidua fruit extract; kSFO 
stabilized with C. decidua flower extract; lSFO stabilized with C. decidua root extract. 

 

sunflower oil samples showed decline in CD and CT 

contents i.e. 48.65-74.02% and 44.76-59.07%, 

respectively. Oil samples stabilized with methanolic 

extracts of C. decidua root and stem bark extracts 

showed lowest decline in CD and CT contents (48.65, 

44.76%, respectively). Data given in Table 4 revealed 
that oil samples which were blended with Capparis 

extracts showed a significant decline (P<0.05) in p-

anisidine value in comparison to negative control. The 

negative control sample showed highest  p-anisidine 

value (10.56) while the lowest values were recorded for 

C. spinosa flower, C. decidua fruit, C. spinosa fruit and 

C. decidua flower extracts (5.44, 5.51, 5.78 and 5.87, 

respectively). On the whole, aqueous methanolic 

extracts of C. spinosa flower and C. decidua fruit 

maximally stabilized the oil showing a decrease of 

48.48, 47.82% in p-anisidine value, respectively while 

C. decidua stem bark extract showed only 26.51% 
decline in PV in comparison to negative control (Table 

4). 

 

DISCUSSION 

 

This study was conducted to assess stabilization of 

sunflower oil blended with aqueous methanolic extracts 

of stem bark, shoot, flower, fruit and root of C. spinosa 

and C. decidua. The PV is considered as formation of 

primary oxidation products, the least PV value shows 

stabilized oil (Othman and Ngassapa, 2012). In present 
study, aqueous methanolic extracts lowered down the 

magnitude of sunflower oil deterioration which might 

be due to antioxidant compounds. It has been 

previously reported that the antioxidants rich extracts 

prevent or delay oil oxidation with the decomposition 

of phenolic compounds to a specific time period (Ali et 

al. 2016; Rubilar et al. 2012). The antioxidant extracts 

have been used which are effective over a long period 

of time towards the primary and secondary oxidation of 

oil (Shahidi and Wanasundara, 1997). A relative 
decrease in PV in sunflower oil stabilized with plant 

extracts is in line with previous studies which revealed 

that oil samples which were blended with antioxidants 

extracted from various sources showed less peroxid 

PVs with increase in incubation time (Oomah et al., 

2000). In another study, Anwar et al. (2006) studied the 

efficiency of different sources of plant extract to delay 

the peroxides formation in sun flower oil and reported a 

prominent decrease in peroxide formation in stored 

samples. Estimation of PV provided a clearly indicated 

lipid autoxidation. For its confirmation, other 

parameters including CD and CT are also considered as 
necessary parameters assessing oil quality as these 

predict oxidative damage (Proteggente et al., 2002; 

Chattha et al., 2006). In present investigation, CD and 

CT were also measured as it has been reported earlier 

that deteriorated oils show higher values of CD and CT 

degeneration.  Previously, other plant extracts like 

garlic extracts have also been used to stabilize 

sunflower oil determining CD and CT values as 

indicators. A significant decline was recorded by Iqbal 

and Bhanger (2007) when sunflower oil was blended 

with garlic extracts. CD and CT contents are analyzed 
to find oxidative stability of oils. In this study, an 

increase in CD and CT magnitudes was recorded with 

increase in storage period. Initially the value of CD is 

greater due to presence of polyunsaturated fatty acid. 
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However, the CD decreases with storage time and the 

value of CT increased as CT were produced due the 

dehydration of CD hydroperoxides (Fishwick and 

Swoboda, 1977). In present investigation, less increase 

in CD and CT values was noted that shows stabilization 
of sunflower oil stabilized with C. decidua root and 

stem bark (Table 2 and 3). Similarly, Siddiq et al. 

(2005) also reported the methanolic extract of Moringa 

oleifera leaves as efficient antioxidants for the 

stabilization of SFO under accelerated storage using the 

measurement of CD and CT contents.  

The p-anisidine value is used to measure the level of 

secondary oxidation products of oil which are formed 

by the oxidative degradation of lipids/oils and are 

mainly non-volatile carbonyl (alkanels and 2, 4 

dialkanels) (Sultana et al., 2008; Anwar et al., 2006). 

The aldehydes formed during lipid oxidation react with 
p-anisidine reagent under acidic conditions, resulting in 

the formation of yellow colored product, whose 

concentration is determined by spectrophotometry. 

Greater the absorbance, higher will be the concentration 

of aldehydes with low oxidative stability of the oil 

(Anwar et al., 2004). Previously, Mohdaly et al. (2011) 

also studied the antioxidant effects of sesame (Sesamum 

indicum) cake extract (SCE) for stabilizing sunflower 

and soybean oil in comparison to synthetic antioxidants 

by measuring their p-anisidine value during accelerated 

storage condition. The SCE exhibited better antioxidant 
activity in sunflower and soybean oils as compared to 

synthetic oil stabilizers including BHT and BHA. 

In conclusion, extracts of different parts of C. spinosa 

and C. decidua were found as potential sources for 

sunflower oil stabilization. Among these species, C. 

decidua was found as more promising specie for oil 

stabilization while among different parts, roots and 

fruits were most promising parts. On the whole, 

aqueous methanolic extracts of roots and flowers of C. 

spinosa and C. decidua can be successfully used as 

sunflower oil stabilization agents. 
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