Trade Science Ine.

ISSN : 0974 - 7508 Volume 8 Issue 8

Natural Products

A Tndéian Yournal

——r>  [ull Paper
NPAIJ, 8(8), 2012 [314-320]

Quality enhancement of groundnut oil by addition of

rice bran oil extract

Jayeeta Bardhan, Runu Chakraborty, Utpal Raychaudhuri*
Department of Food Technology and Biochemical Engineering Jadavpur University, (INDIA)

E - mail : urcfoodtech@yahoo.co.in

Received: 29" July, 2012 ; Accepted: 27" September, 2012

ABSTRACT

Lipid peroxidationisamajor cause of quality lossesin oils during storage.
To get rid of this problem antioxidant addition has been in practice. In
recent days, awareness about the toxic effects of synthetic antioxidants,
has led to the need of identifying natural antioxidants. Thiswork focuses
on whether tocotrienol rich fraction, prepared from crude rice bran oil,
possesses antioxidant potential strong enough to minimize lipid
peroxidationin oil. Lipid peroxidation was studied in groundnut oil stored,
under accelerated oxidation conditions, like exposureto el evated tempera-
ture of 60°C, aerial oxygen and to UV radiation. The parameters measured
were acid value, iodine value, peroxide value and TBARS vaue. TRF
guenchesthefreeradicalsand lowers acid value, peroxidevalue, TBARS
value and raisesthe iodine value. It has been found that the enhancement
in the rate of peroxidation under accelerated oxidation conditions could
be retarded by addition of natural antioxidant rich TRF. TRF increasesthe
shelf life of the mustard oil by decel erating the process of lipid peroxidation.
© 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Vegetableoilsandfatsplay avery important rolein
our diet. They provide essential fatty acidswhich are
precursors of important hormones such asprostaglan-
dins. They control many physiological factorssuch as
blood pressure, cholesterol and reproductive system*2,
Fatsand oilspresent in many foodsmay easily deterio-
ratedueto oxidation. It occursinachain of reactionsin
whichfreeradicasareformed, propagated and finally
converted into stable oxygenated compounds, which
areresponsiblefor off flavorsand undesirable charac-
teristics®4. Lipid oxidation decreasesfood saf ety and
nutritiona quality by theformation of potentially toxic

products during cooking or processing. It resultsinthe
lossesof nutritiona valueof food aswell aschangesin
color, texture, sensory and other physiologica proper-
ties®. Dueto these changes, consumersdo not accept
oxidized productsandindustries suffer from economic
losses. The oxidative stability of oilsand fats may be
influenced by many factors such aslight, metal ions,
oxygen, temperature and enzymes®”. Antioxidantsare
sometimesintentionaly added to oil toimproveoxida
tivestability. Antioxidantsquench thefreeradicalsre-
spons blefor lipid peroxidation and delay theonset and
extent of lipid peroxidation infood system.

Groundnut oil iswidely used in Indiafor cooking.
Groundnut oil contains 46 and 32 percent of
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monounsaturated fatty acids(MUFA) and polyunsatu-
rated fatty acids (PUFA), respectively®. Ricebran ail
isagood source of antioxidantsliketocotrienol and
gammaoryzanol®. Tocotrienol isknown to possess
antioxidant property and a so hypochol esterolemic,
cardioprotective,neuroprotective, antiadipogenic and
anticancer properties®. Tocotrienol Rich Fraction
(TRF) hasbeen prepared from crudericebran oil. The
present study was undertaken to find whether addition
of TRFtogroundnut oil couldminimizelipid peroxidetion
of groundnut oil.

MATERIALSAND METHODS

Materials

Sodiumhydraoxide (Hi Media), potassumiodideand
sodium thiosulphate (M erck),Wij’s solution (Nice) were
procured. Groundnut oil wasobta ned fromlocd market.
Crudericebranoil wasobtained fromlocd oil mill.

Preparation of TRF

Tocotrienol Rich Fraction (TRF) wasprepared from
crudericebranail by aample, cost effective, enrichment
process. TRF hasbeen prepared from cruderice bran
oil (RBO) by the method described in United States
Patent 5985344. The process comprisesextracting the
crude RBO using alcohol at 40° C., obtaining the
Tocotrienol Rich Fraction (TRF) from acohol extracts
which contain 74 to 300 percent moreantioxidantsthan
the starting crude RBO™Y,

Deter mination of acid value

Theacidvaueof anail or fat isdefined asthenum-
ber of milligramsof sodium hydroxiderequired to neu-
trizethefreeacidity in 1gmof sample. Theacid value
isameasure of theextent towhichtheglyceridesinthe
oil have been decomposed by lipase or other action.
Asrancidity isusually accompanied by freefatty acid
formation, thedetermination of acid valueisoften used
asagenera indication of the condition and edibility of
oils. Theacid valueisdetermined by theAOAC method
number 28.030,1970,1*2,

Deter mination of iodinevalue

Theiodine value of an oil or fat is defined asthe
weight of iodineabsorbed by 100 partsby weight of the
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sample. Theglyceridesof theunsaturated fatty acidsunite
withadefiniteamount of haogenandtheiodinevaueis
thereforeameasure of the degree of unsaturation. The
greater thedegree of unsaturation (i.e. higher theiodine
vaue), thegreater istheliability of theail or fat to be-
comerancid by oxidation. Theiodinevaueisdetermined
by theAOA C method number 28.021,1970,*3.

Deter mination of peroxidevalue

Theperoxidevauemessuresthetota peroxideand
hydroperoxide oxygen content of lipidsand lipid con-
taining materials. The peroxide va ue dependsonthe
reaction of potassiumiodidein acid solution with the
bound oxygen followed by titration of theliberated io-
dinewith sodium thiosulphate. The peroxidevauewas
determined according to the AOAC official method
number 28.024,1970,1*4,

Deter mination of TBARSvalue

Thethiobarbiturictest isbased on the color reac-
tion of TBA with malondia dehyde, the secondary oxi-
dation product of lipid peroxidation. Thedirect deter-
mination (without distillation) of 2-thiobarbituricacid
valuein oilsand fatsisdescribed in lUPAC method
2.531; Pokorny and Dieffenbacher (1989) havegiven
asmpler method of TBARS va uedetermination with-
out ditillation*?,

STATISTICALANALYSIS

Thedataare presented asmean= S.D. (standard
deviation) of threereplicates (dataare not shown). The
triplicate datawere subjected to Anaysisof Variance
(ANOVA) using the Microsoft Excd 2007. Compari-
son of meanswereanayzed by Fischer’s Least Signifi-
cant Different Test at asignificant level p<0.05.

RESULTSAND DISCUSSION

Effect of time at elevated temperature on lipid
per oxidation of groundnut oil

Themain objectiveof thisinvestigation wasto de-
terminethe effect of exposure of groundnut oil to el-
evated temperature, air and UV onlipid peroxidation
and to how much extent TRF can reduce these accel -
erating effectsof lipid peroxidation.

————————, Natural Products

Au Tudian Journal



316

Quality enhancement of groundnut oil by addition of rice bran oil extract

NPAIJ, 8(8) 2012

Full Paper e

When subjected to heating at €l evated tempera-
ture, oils and fats undergo oxidation that resultsin
changes in physical and chemical characteristics.
Autooxidation of ails, freeradical chainreaction, in-
cludesinitiation, propagation and termination. Thepri-
mary oxidation products, lipid hydroperoxides, arerda
tively stableat roomtemperature. However, a hightem-
perature, they arereadily decomposed to akoxy radi-
calsand then form aldehydes, ketones, acids, esters,
a cohols and short chain hydrocarbong™.

Acidvaueisanimportant indicator of vegetableoil
qudity. Acid vaueindicatesthe proportion of freefatty
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Figurela: Effect of timeof exposureto elevated temper ature
on acid value of groundnut ail
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Figure1b: Effect of timeof exposuretoelevated temperature
on theiodinevalueof groundnut oil

addpresentinail or fat. Hgure lashowstheeffect of time
of exposureto € evated temperatureontheacid va ue of
groundnut oil. Upon 28 days of exposureto 60 °C, acid

vaueof groundnut oil rasesto4.74on 7 thday, t010.132
onsl14thday,to15.20n21 st day andfinalyto21.8on
28th day. However TRF addition hasbeenfoundtoim-
provetheoil quaity under smilar stressed condition. The
TRFisabletoreduceacdvaue21.1%on 7thday, 22.8%
on 14 th day, 15.2% on 21 st day and 12.8% on 28 th
day. Withincrease of time, the effectivenessof TRFin
retarding lipid peroxidation decreases.

The iodine value is a measure of the degree of
unsaturationinoil. lodinevaueisan useful parameter
in studying oxidativerancidity of oilssince higher the
unsaturation thegreater isthe possibility of theoilsto
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Figure2a: Effect of timeof exposureto elevated temperature
on peroxidation valueof groundnut oil
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Figure2b : Effect of timeof exposureto elevated temperature
on TBARSvalueof groundnut ail

go rancid. Figure 1b showstheeffect of time of expo-
sure to elevated temperature on the iodine value of
groundnut oil. Theiodineva uedecreasesfrom 103 on
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O™ day, to 91 on 7" day, to 80 on 14" day, to 69 on
21% day, to 62 on 28" day when the ail is kept at 60
°C. Theiodine value gradually lowers with increase of
time of exposureto elevated temperature asthe el ec-
tronloving freeradicalsattack theelectron rich double
bondswith increasing lipid peroxidation. However,
when TRF ispresent, theiodine value becomes 95 on
7" day, 85 on 14" day, 77 on 21% day and 68 on 28"
day. TRF, when added, protectsthe double bonds by
guenching thefreeradicals, thereby lowering the de-
creaseof iodinevaueor, retaining theiodinevalue.

Theoxidative status of oil samplesisdetermined
preferably by analysis of the peroxidevalue (primary
oxidation products) showing the onset of oxidationand
the TBA-va ue (secondary oxidation products), which
isamarker for thevolatile oxidation products.

Figure 2ashowsthe effect of time of exposureto
€levated temperature on the peroxideva ueof ground-
nut oil. Theperoxideva ueisameasurement of the ex-
tent towhich rancidity reactionshave occurredinoils.
The peroxidevalue of the groundnut oil increasesto
23.93 on 7" day, 63.22 on 14" day, 108.56 on 21¢
day and finally to 177.3 on 28" day. The addition of
TRFisabletolower the extent of lipid peroxidation
occurring under the accel erated oxidation condition.
Thisisevident from the peroxidevauewhen TRFis
present-19.6 on 7" day, 56.28 on 14" day, 92.6 on
21% day and 145.6 on 28" day.

Figure 2b showsthe effect of time of exposureto
elevated temperatureon the TBARS valueof groundnut
oil. TheTBARSvaueisparticularly ussful for measuring
oxidativechangesin oils. Secondary oxidation products
react with TBA forming condensation products, absorp-
tion of which can bemeasured at 530nm. The TBARS
value of groundnut oil increasewith increasein lipid
peroxidation. TheTBARSvauesare0.88, 1.38, 1.96
and 2.67 on day 7, 14, 21 and 28 respectively. TRF
additionlowersthe TBARSvaueto 0.552, 0.99, 1.2
and1.78onday 7, 14, 21 and 28 respectively. Therate
at which lipid peroxidation occursisdependent ontime
of exposureand temperature.

Effect of air exposure on lipid peroxidation of
groundnut ail

Astheoil comesin contact with aerid oxygen, oxi-
dation takes place depending ontheoxygen partia pres-
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sureintheheadspace of theail. A higher amount of oxy-
genisdissolvedintheoil whentheoxygen partia pres-
surein theheadspaceishigh. Figure 3ashowsthe effect
of timeof exposuretoar ontheacid va ueof groundnut
oil. Theacidvauesof groundnut oil are6, 11, 16 and 18
after 7,14,21,28 days of aerid exposure and that of
groundnut oil with TRF are5, 9, 12 and 15 after 7, 14,
21,28 daysof aerid exposure. Theeffect of time of ex-
posureto air on theiodine vaue of groundnut oil has
been shownin Figure3b. Upon exposuretoair, theio-
dinevalueof groundnut oil is93 on 7" day, 83 on 14"
day, 75 on 21% day and 69 on 28" day. But addition of
TRFisabletolower therate of theprocess. In presence
of TRF however, theiodine value becomes 95 on 71"
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Figure3a: Effect of timeof exposuretoair ontheacid value
of groundnut oil
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Figure3b: Effect of timeof exposuretoair oniodinevalueof
groundnut oil
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day, 89 on 14" day, 80 on 21% day and 74 on 28" day.

Figure4adepictsthe effect of timeof exposureto
air ontheperoxidevaueof groundnut oil. The perox-
idevalueof groundnut oil on 7" day is 30, on 14" day
58, on 21% day 100 and on 28" day 140. TRF addi-
tion to thegroundnut oil makesthe peroxidevaue 22
on 7" day, 39 on 14" day, 78 on 21 day, 120 on 28"
day. Thus, TRF actsasgood additive that hasthe po-
tential to dower the peroxidation process. Theeffect of
timeof exposureto air onthe TBARSvaueof ground-
nut oil hasbeen depictedin Figure4b. TBARSva ueof
groundnut oil when exposedtoair are 0.9 on 7" day,
1.50n 14" day, 1.8 on 21% day and 2.22 on 28" day.
TRF additionto thegroundnut oil however lowersthe
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Figureda: Effect of timeof exposuretoair on peroxidation
valueof groundnut oil
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TBARSvaueto 0.7 on 7" day,1.2 on 14 day, 1.35
on 21% day and 1.54 on 28" day. The acid value, per-
oxidevaueand TBARSvaueof groundnut oil arein-
creasing with timeof exposureto air but in presence of
TRFthevauesarelower thanthe corresponding val-
uesinabsenceof TRE. Theiodineva uesdecreasewith
timebut TRFwhen present, therate of decreaseis|ow-
ered. It hasbeenfound thet lipid peroxidationinground-
nut ishigher than that of oil containing TRF, when ex-
posed to aerial oxygen for 28 days.

Effect of time of exposureto UV on lipid peroxi-
dation of groundnut ail

Thefreefatty acid content went onincreasingwith
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Figureba: Effect of timeof exposureto UV ontheacid value
of groundnut ail
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theincreasein exposure period for al the samples, as
shownin Figure 5a. The control exhibited the higher
acid value. Exposureto UV generatesfreeradicals
which are responsible for the enhanced lipid
peroxidation. TRF quenches the free radicals and
thereby lowersthe extent of lipid peroxidation and
acid value. After 15, 30, 60 90 minutes of exposure
to UV, the acid valuereaches 7, 12, 17.5 and 20 re-
spectively. TRF when present in theoil can however
control the valuesto 5.8, 10.5, 14.5 and 17 respec-
tively. lodinevalue of groundnut oil lowersupon UV
exposure. TRFwhen present lowerstheextent of lipid
peroxidation by reacting with freeradicasitsdf. Figure

]
160 4 ] . |

Peroxide Value (meg/Kg)

i,

Y i i

a EB ' @@
TIMEOF EXPOSURE TO UV (MINUTES)

Figure6a: Effect of timeof exposureto UV ontheperoxidation
valueof groundnut oil
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5b showsthe effect of exposureto UV ontheiodine
valueof thegroundnut oil. Theiodinevaluegradually
decreases to 85, 75,65 to 60 after 15, 30,60 and 90
minutes of exposureto UV radiation. Upon addition of
TREF, theiodinevaluebecomes88, 78, 71 and 67 after
15, 30, 60 and 90 minutes of UV exposure.

AsshowninFigure 6a, the peroxide value of the
control groundnut oil after 90 minutesof UV exposure
becomesashigh as150. Asacid value, peroxidevaue
a so reducesupon TRF addition under accel erated oxi-
dation condition of UV exposure. Theeffect of adding
TRFto groundnut oil exposedto UV onthe TBARS
vaueisshownin Figure6b. The TBARSvauegradu-
dlyincreaseswith prolonged timeof exposure. But TRF
when present in the exposed groundnut oil lowersthe
TBARSvalue. It showsthat with moretime of expo-
sureto UV the TRF showsmoreefficiency inlowering
the TBARSvalue. UV radiation-induced lipid oxida-
tion and TBARSvaluesincreased with UV radiation
exposuretime. With UV light, used to mimic sunlight,
lipid peroxidetionincreasessteadily withincreaseintime
of exposureasUV light acceleratesfreeradica forma
tion. Herealso, TRF can exert itsantioxidant activity
and retard peroxidation.

CONCLUSION

It can be concluded that TRF possessestheantioxi-
dant potentia required to decd eratelipid peroxidaionin
groundnut oil even under such acce erated oxidation con-
ditions. Theresults show that theantioxidant ability of
TRFwasefficient not only under heatingand air expo-
surebut dsounder UV irradiation. Thisstudy provesthe
antioxidant effectivenessof TRF Thus TRF canbeused
toretard lipid peroxidation thereby extending shelf life
and retainingthequality of thegroundnut oil.
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