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Wild Lettuce extracts as a natural source of antioxidant was evaluated during twelve months
storage of Refined Soybean Qil (RSBO) in white transparent plastic bottles at room
temperature (27°C-33°C). Extracts of Wild Lettuce were prepared by separately dissolving
dried, ground and sieved Wild Lettuce into acetone, chloroform, ethylacetate, methanol and
water in ratio 1:10 for 72hours. Maximum vyield of extracts were obtained with methanol
(12.40£0.14%) and water (10.92+0.22%). The Methanol Wild Lettuce Extract (MWLE) and
Water Wild Lettuce Extract (WWLE) were separately added at varying concentration (200ppm
to 1000ppm) to RSBO. Another set of RSBO which contained no additive (Oppm (control)) and
200ppmBHT was set-up. The colour units and refractive indices of oil samples were
immediately determined while Free Fatty Acid (FFA), Acid Value (AV) and Peroxide Value
(PV) of RSBO samples were monitored monthly using standard methods for a period of twelve
months. The colour of RSBO containing MWLE (12.0-16.0units) was higher than RSBO
containing WWLE (10.0-12.0units) while colour of RSBO sample containing no additive
(Oppm) was 8.0units and 10.0units for RSBO containing 200ppm BHT. The refractive index of
RSBO containing MWLE and WWLE were of the same value (1.472) with that of RSBO
containing 200ppmBHT. The FFA, AV and PV of RSBO containing MWLE and WWLE were
lower than RSBO containing 200ppm BHT. The MWLE is more effective in stabilizing RSBO

hydrolytically and oxidatively than WWLE.
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Introduction

Refined Soybean QOil is obtained from crude oil extracted from soybean
seeds (Glycine max). The crude soybean oil passes through different stages of
processing such as degumming, neutralization, bleaching and deodourization
before becoming refined vegetable oil. It is well known for its good
organoleptic qualities and low level of cholesterol hence it is widely consumed
in United State and some other part of the world where the seeds thrive well
(Fradin and Day, 2002). In the growing season of 2002-2003, 30.6millon metric
tons of soybean oil was produced worldwide, constituting about half of the
worldwide edible vegetable oil production (USDA, 2004).

In Nigeria, refined soybean oil serves as one of the commonest and
widely consumed vegetable oil. It has an increasing demand which has
invariably led to its scarcity. The oil is bought in larger quantity during the last
quarter of the year when it is always available and cheaper by oil merchants. In
most cases, the oil is hoarded and sold during the second and third quarters of
the following year when the price would have been skyrocketed. Over the
period of storage, the oil would have been deteriorating in its physical and
chemical qualities. Therefore there is need to prevent or reduce the extent of oil
deterioration by adding antioxidant that will impede the oil rancidity. Although
there are a quite number of known antioxidants (Butylatedhydroxytoluene
(BHT), Butylatedhydroxyanisole (BHA), Propylgallate (PG), Citric acid etc)
that have been used (Arawande and Abitogun, 2009; Khanahmadi and
Janfeshan, 2006; Amir et al., 2005; Ullah et al., 2003). It has now been
established that these known synthetic antioxidants are toxic and carcinogenic
therefore their use as food additives are being discouraged in international
market (Enrol et al., 2004; Carrasquero et al., 1998; Tian and White,
1994).This necessitates the need to seek for safer food additives that are of
plant origin which will have comparatively the same or higher efficiency in
combating oil rancidity. The uses of different plant extracts to stabilize
sunflower oil have been documented (Rehab, 2010; EI Anany, 2007; Shaker,
2006).

Wild Lettuce is a greenish neglected indigenous leafy vegetable among
the Yoruba tribe of Southwest, Nigeria. Though it is also locally cultivated in
Senegal, Ghana, Dahomey and Sierra Lone (Adebisi, 2000).1t is used as
medicine (lactation stimulant, yaws, skeletal structure etc) and food (salad,
cooked in soup and sauces). The leaves of the plant are used to feed cows-in-
milk to increase the milk yield and to feed sheep and goat mixed with natron to
produce multiple births (Michael, 2002). The various ways through which the
plant is being used suggest that it has phytochemicals of physiological
importance. Wild Lettuce is taxonomically known as Launaea taraxacifolia or
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Lactuca taraxacifolia. The plant is called various names in Nigeria and other
West Africa countries. In Nigeria, Hausa tribe call it “ Namijin dayii, Nomen
barewa and NonanBarya” while Yoruba tribe call it “ Yanrin, Efo- Yanrin and
Odundun Odo” It is called “Niontoto” in Benin (Dahomey), “Valovalo” in
Senegal and “ Efo- nyori, Kipo and Bekuhoa-pomboE” in Sierre Lone
(Schippers, 2000).

The aim of this research was to determine the extractive values of Wild
Lettuce using different solvents, to investigate the antioxidant potential of two
highest solvent yield extracts at varying concentration (200ppm-1000ppm) on
refined soybean oil, to determine the effect of the extracts on colour and
refractive index of the oil as well as to compare the antioxidant activities of the
extracts with that of Butylatedhydroxytoluene (200ppmBHT) by monthly
monitoring their Free Fatty Acid (FFA), Acid Value (AV) and Peroxide Value
(PV) for a period of twelve months.

Materials and methods
Sources of Materials

Wild Lettuce (stems and leaves) was obtained from open land near an
ancient building in lyere Owo, Ondo-State, Nigeria. The refined soybean oil
was obtained before being fortified with vitamin A at JOF Ideal Family Farms
Limited, Owo, Ondo-State, Nigeria.

Preparation and Extraction of Wild Lettuce

The stems and leaves of Wild Lettuce were rinsed in water, cut into
smaller pieces for easy drying. The dried plant parts were ground using electric
blending machine and it was sieved with 40mm mesh size. The powdery
sample was packed into a black polyethene bags prior to extraction.

Ten gram of the powdery sample was weighed into five cleaned and dried
reagent bottles; and 100ml of each solvent (methanol, ethhylacetate, acetone,
water and chloroform) was separately added to each bottle and left for 72hours
during which it was intermittedly shaken on a shaking orbit machine. The
mixture was filtered through a 0.45um Nylon membrane filter. The extracts
were evaporated to dryness under reduced pressure at 40°C by a rotary
evaporator. Weight of extract obtained was used to calculate the percent yield
of extract in each solvent (Arawande and Komolafe, 2010; Amir et al., 2005).
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Addition of Additives to Refined Soybean Oil

Methanol and Water extracts of Wild Lettuce at concentration of 200ppm
(0.02g per 100ml oil) to 1000ppm (0.10g per 100ml oil) were separately added
to Refined Soybean Oil (RSBO) contained in white transparent plastic bottles
of equal capacity and they were thoroughly shaken for proper mixing. RSBO
containing 200ppm BHT (0.02g per 100ml oil) and that which contained no
additive (Oppm (control)) were also set- up. Each container was appropriately
Iatg)eled and stored in an open place at room temperature ranging from 27°C to
33°C.

Physical and Chemical Analysis

As soon as the set up is done, the colour of the oil sample was determined
as described by (AOCS 2004) method using Lovibond Tintometer (Model 520).
The refractive index was also determined using Abbe’s Refractometer at 40°C
(AOCS, 2004). Thereafter, the Free Fatty Acid (FFA), Acid Value (AV), and
Peroxide Value (PV) of each oil sample were monitored monthly using
standard method of analysis (AOCS, 2004) for a period of twelve months.

Statistical Analysis

The results (except colour and refractive index) were compared by one-
way analysis of variance (one-way ANOVA) to test for significant difference.
Means of the group were compared using Duncan Multiple Range Test
(DMRT) (SAS, 2002).

Results and discussions

The extractive values (%yield) of acetone, chloroform, ethylacetate,
methanol and water extracts of Wild Lettuce are shown in Tablel. The
extractive value of Wild Lettuce using methanol as solvent was highest
(12.40+0.14%) while that of chloroform was lowest (3.48+0.12%). The yield of
water extract (10.92+0.22%) was next to methanol. The extractive values using
acetone and ethylacetate were 4.16+0.17% and 4.43+0.11% respectively. The
Wild Lettuce extract yield in chloroform, methanol and water are significantly
different at P<0.05 while the yields in acetone and ethylacetate were not
significantly different at P<0.05. The amount of obtained extracts increased as
the polarity of the solvent increased. According to the rule of Thumb, natural
antioxidants are polar compounds (polyphenolics) and they are best extracted
using polar solvents (Amir et al., 2005). Chloroform, acetone and ethylacetate
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yield about 28-36% and 32-41% of methanol and water extract yields
respectively.

Table 1. Extractive Value (% Yield) of Wild Lettuce

Solvent *Extractive Value (% Yield)

Acetone 4.16+0.17"
Chloroform 3.48+0.12%
Ethylacetate 4.43+0.11°
Methanol 12.40+0.14°
Water 10.92+0.22°

NOTE: Within column, mean values followed by the same superscript are not significantly different at P <
0.05 level according to Duncan Multiple Range Test (DMRT).; *Mean Value of triplicate determination +
Standard Deviation.

Table 2. Changes in Colour and Refractive Index of Refined Soybean Oil
stored with varying concentration of Methanol and Water Wild Lettuce Extract
and 200ppm BHT

Concentration of Additive Colour(Units) in 1 inch cell Refractive Index at 40°C

Oppm(No additive) 1R+3Y=8.0 1.471
200ppm MWLE 1R+7Y=12.0 1.472
400ppm MWLE 1R+7Y=12.0 1.472
600ppm MWLE 1.2+9Y=15.0 1.472
800ppm MWLE 1.2+10Y=16.0 1.472
1000ppm MWLE 1.2R+10Y=16.0 1.472
200ppm WWLE 1R+5Y=10.0 1.472
400ppm WWLE 1R+6Y=11.0 1.471
600ppm WWLE 1R+6Y=11.0 1.472
800ppm WWLE 1R+6Y=11.0 1.472
1000ppm WWLE 1R+7Y=12.0 1.472
200ppm BHT 1R+5Y=10.0 1.472

MWLE= Methanol Wild Lettuce Extract; WWLE= Water Wild Lettuce Extract, BHT= Butylated

hydroxyl toluene , R =Red Slide; Y = Yellow Slide

The changes in colour and refractive index of refined soybean oil stored
with varying concentration of methanol and water Wild Lettuce extract and 200
ppm BHT are shown in Table 2. Colour of vegetable oil is one of the significant
physical quality factors of acceptance and it influences consumer decision. It is
a psychological interpretation of a physiological response by the eye and brain
to the physical stimulus of light radiation at different wavelength (lhekoronye
and Ngoddy, 1985). The most acceptable colour of edible oil is golden yellow
and the lower the colour unit, the more acceptable and attractive the oil
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becomes. The colour unit is measured as red and yellow slides by using
Lovibond Tintometer in linch cell. It is observed that the addition of additives
(Methanol Wild Lettuce Extract (MWLE), Water Wild Lettuce Extract
(WWLE) and BHT) increased the colour units of refined soybean oil (RSBO) at
varying degrees. The colour units increased as the concentration of the extracts
increased. RSBO containing 200ppm to 1000ppm MWLE had colour unit
ranged from12.0 to 16.0units while it was between 10.0 to 12.0units for RSBO
containing 200ppm to 1000ppm WWLE.RSBO containing 200ppm BHT had
colour of 10.0units. It can be seen that WWLE and BHT competed favorably
well with each other and gave better colour unit in oil than MWLE. The
superiority of WWLE to MWLE in terms of colour units may be attributed to
the lower extractive value of water in comparison with that of methanol. Water
extracted less bioactive matter thereby has less impact on the oil colour than
methanol. Refractive index of RSBO containing additives was measured at
40°C. The water and methanol extract of Wild Lettuce did not change the
refractive index of RSBO. The oil which contained no additive had refractive
index of 1.471 while RSBO which contained both natural extract and BHT had
refractive index of 1.471 and 1.472. Refractive index of edible oil is a measure
of the extent of oil adulteration or purity (Cocks and Rede, 1966) hence the
addition of WWLE and MWLE to RSBO did not reflect that the oil was
adulterated and it had the same refractive index with RSBO containing
200ppmBHT.
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Fig. 1. Free Fatty Acid (FFA) of RSBO stored with MWLE and BHT for twelve months.
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Figure 1 depicted Free Fatty Acid (FFA) of RSBO stored with MWLE and
BHT for twelve months. It was observed that RSBO containing 200ppm to
1000ppm MWLE had lower FFA values than oil sample containing
200ppmBHT. As the concentration of the extract increased, the FFA of RSBO
decreased. The FFA of oil containing MWLE was lower than oil which
contained no additive at all (Oppm (control)).
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Fig. 2. Free Fatty Acid (FFA) of RSBO stored with WWLE and BHT for twelve months.

Free Fatty Acid (FFA) of RSBO stored with WWLE and BHT for twelve
months (Fig.2). The FFA of oil sample which contained no additive was higher
than oil sample that contained WWLE. The FFA of oil containing WWLE was
lower than the FFA of oil containing 200ppmBHT. The FFA of the oil sample
containing WWLE decreased as the concentration of WWLE in the oil
increased.
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Fig. 3. Acid Value of Refined Soybean Qil Stored with Methanol Wild lettuce Extract (MWLE)
and BHT for twelve month.

The Acid Value (AV) of Refined Soybean Oil stored with Methanol Wild
Lettuce Extract (MWLE) and BHT for twelve months is shown in Fig 3. The
trend observed resemble Fig 1, only the acid values obtained were higher than
that of free fatty acid. All the varying concentrations of MWLE were effective
in lowering the acid value of refined soybean oil than 200 ppm BHT. The
ability of MWLE to reduce acid value of RSBO increased as the concentration
of the extract increased.
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Fig4: Acid Value of Refined Soybean Oil stored with Water Wild Lettuce Extract
(WWLE) and BHT for twelve months

Fig. 4. Acid Value of Refined Soybean Oil stored with Water Wild Lettuce Extract (WWLE)
and BHT for twelve months
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Acid Value of Refined Soybean Oil stored with Water Wild Lettuce
Extract (WWLE) and BHT for twelve months is shown in Fig.4. The acid value
of RSBO that contained no additive was higher than oil samples that contained
additives. As the concentration of WWLE increased in the oil sample, the acid
value of the oil decreased remarkably. 200 ppm BHT was not able to decrease
the acid value of RSBO as Wild Lettuce extract did.
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Fig5: Peroxide Value of Refined Soybean Oil stored with Methanol Wild Lettuce
Extract (MWLE) and BHT for twelve months

Fig. 5. Peroxide Value of Refined Soybean Oil stored with Methanol Wild Lettuce Extract
(MWLE) and BHT for twelve months

The Peroxide Value of Refined Soybean Oil stored with Methanol Wild
Lettuce Extract (MWLE) and BHT for twelve months is shown in Fig.5. The
trend observation was in agreement with Amir et al., 2005. All the additives
lowered peroxide value of RSBO. Although, 200 ppm BHT was not affected in
lowering peroxide value as MWLE. RSBO containing 1000 ppm consistently
maintained the lowest peroxide value for the period of oil storage.
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Fig. 6. Peroxide Value of Refined Soybean Oil stored with Water Wild Lettuce Extract
(WWLE) and BHT for twelve months

Peroxide Value of Refined Soybean Oil stored with Water Wild Lettuce
Extract (WWLE) and BHT for twelve months is depicted in Fig 6. The same
trend with methanol extract was observed with water extract. 1000 pppm
WWLE was able to reduce peroxide value most in RSBO. RSBO mixed with
WWLE had lower peroxide value than oil sample mixed with 200 ppm BHT.

Table 3. Mean Value of Some Selected Quality Properties of Refined Soybean
Oil stored with varying concentration of Methanol and Water Wild Lettuce
Extract and 200ppm BHT over a period of twelve months

Concentration of *Free Fatty Acid *Acid Value *Peroxide Value

Additive (FFA) (AV) (PV)

(% Oleic acid) (mgKOH/gOil) (megO,/KgQil)

Oppm(No additive) 0.602+0.254° 1.192+0.504° 6.622+2.916"
200ppm MWLE 0.458+0.177° 0.909+0.351° 5.729+2.822°
400ppm MWLE 0.426+0.155% 0.847+0.313 5.482+2.734%
600ppm MWLE 0.402+0.151° 0.797+0.299° 4.972+2.304°
800ppm MWLE 0.376%0.128° 0.745%0.253" 4.714+2.165%
1000ppm MWLE 0.347+0.092° 0.686+0.181° 4.530+2.060°
200ppm WWLE 0.488+0.186° 0.966+0.368° 6.037+2.832"
400ppm WWLE 0.470+0.180% 0.930+0.357% 5.880+2.737°
600ppm WWLE 0.452+0.171¢ 0.896+0.339¢ 5.634+2.625°
800ppm WWLE 0.440+0.157 0.872+0.312 5.324+2.514%
1000ppm WWLE 0.422+0.143° 0.835+0.284° 5.132+2.456°
200ppm BHT 0.558+0.230" 1.105+0.460" 6.306+2.889°

NOTE: Within each column, mean values followed by the same superscript are not significantly different at P < 0.05
level according to Duncan Multiple Range Test (DMRT).
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*Mean Value of Quality Properties + Standard Deviation.
MWLE= Methanol Wild Lettuce Extract; WWLE= Water Wild Lettuce Extract, BHT= Butylated hydroxyl toluene

The overall averages of Free Fatty Acid (FFA), Acid Value (AV) and
Peroxide Value (PV) for twelve months explain the antioxidative performance
of the additive in a comparative manner. The mean value of FFA, AV and PV
of refined soybean oil stored with varying concentrations of methanol and
water wild lettuce extract and 20 ppm BHT for a period of twelve months are
shown in Table 3. The addition of methanol and water extracts of wild lettuce
to RSBO resulted in lowering FFA, AV and PV of oil sample than 200 ppm
BHT. However, methanol extract gave lower values of FFA, AV and PV in oil
sample than water extract. Free Fatty Acid and Acid Value of any lipid are
measure of hydrolytic rancidity (Rehab, 2010; Farag et al., 2003; Ihekoronye
and Ngoddy, 1985). The higher values of FFA and AV of any lipid, the higher
degree of hydrolytic rancidity that set-in (Arawande and Amoo, 2009). The
FFA and AV of RSBO containing 200ppm MWLE and 600 ppm WWLE were
not significantly different at P<0.05. The FFA and AV of RSBO stored with
400 ppm MWLE and 800 ppm WWLE were not also significantly different at
P<0.05.There was no significance difference in FFA and AV of RSBO mixed
with 600 ppm MWLE and 1000 ppm WWLE. The Peroxide Values of RSBO
containing methanol and wild lettuce extracts at varying concentration were
lower than RSBO that contained 200 ppm BHT. The PV of all the oil
containing additive (apart from 400 ppm MWLE and 800 ppm WWLE) were
significantly different at P<0.05. The peroxide value of oil samples decreased
progressively as the concentration of additives increased. Peroxide Value is a
measure of oxidative rancidity of oil and the lower the PV value the better is
the oil quality (Amir et al., 2005; Ihekoronye and Ngoddy, 1985). Methanol
Wild Lettuce Extract is more effective in combating oxidative rancidity of
RSBO than Water Wild Lettuce Extract.

Conclusion

Methanol and water gave the highest yield of wild lettuce extract. Both
methanol and water extracts had pronounced antioxidant activity against
hydrolytic and oxidative rancidity of refined soybean oil stored in white
transparent plastic bottles. The antioxidant activity of both extracts in refined
soybean oil was higher than that of 200 ppm BHT. Further investigation can be
conducted by using glass and tin containers as well as using higher
concentrations (>1000 ppm) of the plant extract on other edible oils.

2293



References

Adebisi, A.A. (2000). Population of Neglected Indigenous Leafy Vegetables among theYoruba
tribe of South West Nigeria. CERNARD Development Series 06 CERNARD,Ibadan,
Nigeria

Amir, H.G., Mohsen B and Mohammed, A.S. (2005). Antioxidant Activity and Total Phenolic
Compound of Pistachio (Pistachio Vera) Hull Extracts, Food Chemistry 92:521-525.

AOCS. (2004). Official and Tentative Method of the American Oil Chemists Society, 5th ed.
Published by American Oil Chemists Society Champaign 11, USA. Method cd 8:53.

Arawande, J.O. and Komolafe, E.A. (2010). Antioxidative Potential of Banana and
PlantainPeel Extracts on Crude Palm Oil. Ethnotanical Leaflet14:559-569.

Arawande, J.0. and Abitogun, A.S. (2009). Comparative studies of antioxidant potential of
citric acid and methanolic extract of cabbage star leaf on crude palm kernel oil,
J.Chem.Soc. Nigeria 34(1):54-57.

Arawande, J.O. and Amoo, I.A. (2009). Stability of Refined Soybean Oil stored in various
conditions. Pakistan Journal of Science and Industrial Research 52(6):303-306.

Carrasquero, A., Salazar, M. and Nava, P.B. (1998). Antioxidant activity of grape seed extract
on vegetable oils, J. Sci. Food and Agric. 77:436-467.

Cocks, L.V. and Rede, C.V. (1966). Laboratory Handbook of Oil and Fat Analyst, Academic
Press, New York pp. 67-70.

El Anany, A.M. (2007). Influence of Pomegranate (Punica granatum) peel extract on the
stability of sunflower oil during deep-fat frying process. Electronic Journal of Food and
Plant Chemistry 2(1):14-19.

Enrol, D., Mechmet, U., Ferda, C., Dimitra, D., Gulhan, V.U. Mosschos P. and Atalay, S.
(2004). Antimicrobial and antioxidantive activities of essential oils and methanol extract
of Saliva cryptantha (Montbret et Aucherex Benth) and Saliva multicaulis (Vahl),
Journal of Food Chemistry 84:519-525.

Farag, R.S., El-Baroty, G.S. and Amany, M.B. (2003). The Influence of Phenolic Extracts
obtained from the olive plants (cvs Picual and Kronakii) on the stability of Sunflower
Oil. Journal of Food Science Technology 38:81-87.

Fradin, M.S. and Day, J.F. (2002). Comparative Efficacy of Insect Repellents against Mosquito
bites. N. Engl. J. Med. 347:13-18.

Ihekoronye, A.l. and Ngoddy, P.O. (1985). Integrated Food Science and Technology for the
Tropics, Macmillan Publisher Ltd, London.

Khanahmadi, M. and Janfeshan, K. (2006). Study on antioxidation propertyof Ferulago
angulata Plant. Asian J. Plant Sci 2(17-24):521-526.

Michael, M. (2002). Herbal Material Medical 5" edition V0l112:282-289 Patterson, H.B.W.
1989. Handling and Storage of Oilseeds, Oils, Fats and Meal. Elsevier Applied Science,
New York, USA.

Rehab, F.M.A. (2010). Improvement the stability of fried sunflower oil by using different levels
of Pomposia (Syzyyium cumini). Electronic Journal of Environmental, Agricultural and
Food Chemistry 9(2):396-403.

SAS, (2002). Statistical Analysis System Proprietary Software Release 8.3. SAS Institute Inc.
Carry NC.

Shaker, E.S. (2006). Antioxidative effect of extracts from red grape seed and peel on lipid
oxidationin oils of sunflower. LWT 39:883-892.

Tian, L.L. and White, P.J. (1994). Antioxidant activity of Oat extracts in soybean and
cottonseedoils. J. Am. Oil Chem. Soc. 71:1079-1086

2294



Journal of Agricultural Technology 2012, Vol. 8(7): 2283-2295

Ullah, J., Hamayoun, M., Ahmed T., Ayub, M. and Zarafullah, M. (2003). Effect of
light,natural and synthetic antioxidants on edible oils and fats. Asian J. Plant Sci. 2(17-
24):1192-1194.

USDA, (2004). United State Department of Agriculture, Agricultural Statistics Table 3 — 51.

Wikipedia 2012. Wild Lettuce. http://en.wikipedia.org/wiki/wild lettuce. Retrieved 26/11/2012.

(Received 26 September 2012; accepted 30 November 2012)

2295



