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ABSTRACT

Oil palm is the highest oil producing plant. In 2006, palm oil was the world’s
most important oil with a production output of 37 million tons, accounting for
25% of the total production of fats and oils. Small scale farmers adopt different
methods of oil palm processing which are different fromtheindustrialized methods.
This study aims at comparing the quality of crude palm oil (CPO) produced by
three different methods of oil palm processing in Delta North Agricultural Zone,
which include the scientific method, the semi-scientific method and the traditional
method. 18 small /medium scale CPO processing units were surveyed. The CPO
collected from these units was compared to CPO collected from NIFOR.
Parameter s studied to assessquality include freefatty acid (FFA) content, peroxide
value and the carotene content. Sgnificant (P<0.05) differences were observed
in the quality of CPO obtained from the three different methods of processing in
NIFOR. There were no significant (P>0.05) differences in FFA and carotene
content of CPO obtained from NIFOR when compared to CPO obtained fromthe
different processing units. However significant (P<0.05) differences were
observed in the peroxide value of all the samples investigated.

Keywords: Crude palm ail, free fatty acid, carotene, peroxide value, oil palm
processing methods.

INTRODUCTION
Oil pamisby far thehighest oil producing plant, with an averageyield of 3.5tonsof oil/hal
year (Ngando, M pondo, Dikotto and K oona, 2011). Extracted from the mesocarp of the
fruit, crude pamoil (CPO) represents 95% of thetotd oil production of theoil pamwhich
asoprovidespamkernd oil. PAmoil istherichest natural sourceof carotenoidsinterms
of retinol (provitaminA) equivalent (Vaughan, 1990; May, 1994) and in sometropical
countrieslikeNigeriaand Cameroon, oil palm contributes up to 80% of thetotal edibleoil
needsof man and animals(Hirsch, 1999) and the processing of oil palmismainly carried
out by small and medium scalefarmers. Thequality of CPO produced by suchfarmersis
sometimesbelow Internationa Standards. For thosefarmerslocated in the neighborhood
of Industrial oil mills, fresh fruit bunches (FFB) are delivered directly for processing.
However inmany cases, pam plantationsarevery far fromtheindustrid oil mills, therefore
small and medium scalefarmershaveto processthe FFB themsealves. Fruitsareusually
harvested when thefruitsareat optimum ripenessand handled with careto avoid bruising.
Thisisdueto the presence of enzymessuch aslipasewhich could causerapid deterioration
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(Ngando, Dhouib, Camiere, Amvam and Aronddl, 2006).Theseenzymesare activated as
soon asthe bunchisharvested and they act on the pericarp triglycerides hydrolyzing the
fatty acidsfromglycerol, leading to arapid increasein theamount of freefatty acids, for
thisreason, the FFB are quickly sterilized, threshed and digested. CPO isextracted from
thedigested fruitshydraulically or by using ascrew press, clarified and dried. Thereare
however someminor differencesbetween oil extraction methodsused by smadl and medium
scdefarmersand theextraction methodsused by indugtrid oil palm estates. Once harvested,
FFB aredlowed to ferment over aperiod of 1to 6 daysat ambient temperatureto allow
easy separation of thefruitsfrom the bunch. Thefruitsarethen boiled for somehours. In
thetraditional method, the boiled fruitsare pounded into apul p using amortar and pestle
or trampled underfoot, and the oil is separated by adding water and skimming off.

Inmost scientific methods, manua or motorized screw pressesare used to squeeze
out the oil from the boiled fruits. The ail isthen heated to removeresidua water. CPO
fromthetraditiona oil extraction method ishighly sought after inlocal marketsduetoits
better sensory qualities (red colour, taste and aroma) which makeit an irreplaceable
ingredient of many local recipes. It hasbeen shown by severa authors (Coursey, 1966;
Broadbent and Kuku, 1977; Aletor, Ikhenaand Egharevba, 1990), that CPO samples
fromthetraditiona oil extraction methodsare of lesser quality compared tothe CPOfrom
industria oil mills. Thisstudy comparesthequality intermsof carotene content, freefatty
acid content and peroxidevalue of crude pam oil produced by three different processing
methodswhichinclude, the scientific method carried out by Nigerian Ingtitutefor Oil Palm
Research, the semi-scientific method which isoperated by some medium scaefarmersin
the DeltaNorth agricultural zoneand thetraditional method whichispracticed by small
scaefarmers.

MATERIALSAND METHOD

The study was conducted in the research and teaching |aboratory of theAnimal Science
Department, Delta State University Asaba Campus, Delta State, Nigeria (6°14’'N and
6°49' E). Sampleswerecollected from plantationsowned by small scefarmsinthenine
(9) local government councilsof the DeltaNorth Agricultural Zone. A total of 18 crude
pamoil processing industrieswereidentified. Four (4) local governmentswereidentified
using thefully mechanized or scientific method, nine(9) loca governmentswereidentified
using the semi-mechanized or semi-scientific method and seven (7) local governments
wereidentified using thetraditional method. Samplesfrom thethree methods of oil palm
processing under congderation inthisstudy wereaso collected from the Nigerian Indtitute
for Oil PAlm Research (NIFOR) Edo State, Nigeria and these sampleswere used as
control.

Chemical analysis: For each sample, freefatty acid (FFA) content, peroxidevaueand
carotene content wereassayed. The FFA content was determined by titrating the alcoholic
solution of the oilswith 0.1N solution of sodium hydroxide using phenolphthalein and
dkalineblueasindicators. The FFA content wasexpressed asapercent of palmitic acid,
themajor fatty acid in palm oil (AFNOR, 1988). Peroxide value was determined by
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titrating chloroform/glacial acetic acid/saturated K1 solution of the oil with an agueous
solution of sodiumthiosulfateusing starch astheindicator (AFNOR, 1988)). Thecarotene
content was determined as &carotenein milligrams per liter using methods described by
Ong, Boey and Ng (1982). The method consists of spectrophotometric measurementsof
the homogeni zed and dil uted samplesmeasured against ablank solution at an absorbance
of 446mm.

Statistical analysis: Datacollected were subjected to aone-way analysisof variance
procedureinacompletely randomized design, using the IRRISTAT for windows (version
5.0) computer software. Duncan’smultiplerangetests (1955) was used to separate the
meansat 5% level of probability.

RESULTSAND DISCUSSION

Theresultsof the chemical analysisof the crude pam oil samplesfrom different methods
of production collected from the Nigerian Institutefor Oil Palm Research (NIFOR) are
presented ontable 1. Resultsfor the carotene content of the crude palm oil samplesshow
sgnificant (P<0.05) differences between the means, with the scientific method having the
highest val uesand thetraditional method having thelowest values. Theseresultsindicate
that the method of production of palm oil has a significant (P<0.05) effect on the
concentration of caroteneinthefinal product. Caroteneisaprecursor tovitaminA viathe
action of beta-carotene 15, 15" -monooxygenase (Vaughan, 1990; May, 1994). Red pam
oil getsitscharacteristic red colour from carotenes, such asapha-carotene, beta-carotene
and lycpoene. Recent studiesin South Africa(Kruger, Engel brecht, Esterhuyse, du Toit
andvan Rooyen, 2007) show consumption of red oil Significantly decreasad phosphorylation
inrat hearts subjected to high cholesterol diets. Theresultsinthis present study indicate
that oil produced by the scientific methods containshigher proportions of carotenesthan
the other methods, indi cating that the scientific method isabetter method for pam oil
productionintermsof carotene content.

Table 1 aso showstheresultsfor thefreefatty acid content of thetest materials.
Significant (P<0.05) differences exist between the means; with crude palm oil fromthe
scientific method of production having thelowest values. Freefatty acid contentisthe
most used criterion for determining the quality of palm oil, and must not exceed 5%,
expressed aspamitic acid (Codex AlimentariusFAO/OM S, 2005). Faity acidsaregeneraly
presentin oilsaspart of triacylglycerol molecules. The presence of freefatty acid resdues
inpamoil isanindication of theimpairment of oil quality. Thisprocessisessentially
attributed to an activelipase present in the mesocarp of the oil palm fruit and whichis
responsiblefor thehydrolysisof triacylglycerols(Henderson and Osborne, 1991; Ngando
etal., 2006). Thelipaseisusudly activated at maturity upon bruising of thefruit (Desassis,
1957). Theresultsin thispresent study indicate that crude palm oil from thetraditional
method produces higher concentrations of freefatty acids, thiswould suggest that fresh
fruit bunchesaremore susceptibleto bruising when thetraditional method of processingis
consdered. Resultsfor peroxidevauea so show significant (P<0.05) differencesbetween
themeans, with crude palm oil from thetraditional method of processing having higher
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vauesthan theother test material sand the scientific method having thelowest values. The
peroxidevaluegivestheinitial evidenceof rancidity inoilswhichisusudly referredtoas
lipid peroxidation or oxidative degradation. The peroxidevaueisal so used to assessthe
stability of fatsby measuring theamount of lipid peroxidesand hydroperoxidesformed
during theinitial stagesof oxidation and thus estimate the extent of spoilage of theoil.
Peroxidation makestheoil harmful for consumption by manand animas, asthefreeradicas
generated by this process are proven to be carcinogenic (Rossel, 1999). It has been
shown (Ngando et al., 2011) that thisvalue increaseswith storage, which suggeststhat,
thetraditional method of processing producesan oil with ashorter shelf life. Peroxide
valuesof the crude pam oil fromthe semi scientific and scientific methodsarewithinthe
ranges according to the Codex Alimentarius/FAO/OM S norms which recommend a
maximum peroxidevaueof 10+ 1.0meqO,/kg. Theresultsof thechemica andysisof the
crude palm oil samplesfrom the scientific method of palm oil production from NIFOR
compared to the samples obtained from four Local Government Councilsin DeltaNorth
Agricultural Zoneispresented ontable 2. Theresultsfor carotene and freefatty acidsdid
not show significant (P>0.05) differences between themeans, however sgnificant (P<0.05)
differences exists between the peroxide val ues of the samplesfrom NIFOR and thefour
local government areas studied. Theresultsof theanalysisof the crudepalm oil samples
obtained from the semi scientific method of oil palm production from NIFOR compared
to samples obtained from nine Local Government Councilsin DeltaNorth Agricultural
Zoneispresented ontable 3.

Resultsfor carotene values of the crude palm oil samples obtained from the
different Local Government Councilsin DeltaNorth Agricultural Zone, using the semi
scientific method do not show significant (P>0.05) differences between themeans. The
freefatty acid content of all the samples analyzed did not show significant (P>0.05)
differences between the means. Results however indicate significant (P<0.05) differences
inthe peroxide values between the different LGAs. Comparatively, samples obtained
from NIFOR werefound to be significantly (P<0.05) lower than the samples obtained
fromthedifferent Local Government Councilsexcept IkaSouth. Thehighest valueswere
found in samplesobtained from Oshimili North Local Government Area.

Theresultsof the chemical analysisof the crude palm oil samplesobtained from
thetraditional method of oil palm production from NIFOR compared to samplesobtained
from nineLocal Government Councilsin DeltaNorth Agricultural Zoneispresented on
table4. Significant differenceswere not detected for carotene content when comparing
thetraditiona method of crudepam il productioninNIFOR and thenineLoca Government
Councilscoveredin DdtaNorthAgricultura Zone; neither weretheresignificant differences
inthefreefatty content of thetest materials. Resultsfor the peroxide value of thetest
materials show significant (P<0.05) differences between the means. Samplesfrom lka
South had the lowest val ueswhile samplesfrom AniochaNorth and NdokwaWest had
thehighest values. No particul ar reasons could begiven for these differences. However it
hasbeen shown (L ewkwowitsch, 1992) that two typesof oilsare produced by thetraditiond
method, these arethe soft oil and the hard oil and production of thesetwo typesof oils
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dependsonthe preliminary production stepswith alonger fermentation period being used
for theproduction of hard ail.

Table 1: Effect of method of crude palm oil production on the peroxide value, free fatty acid and
carotene contents (NIFOR)

Parameter Traditional method Semi scientificmethod ~ Scientific method
Carotene 491.20° 887.200 921.80¢
Free Fatty acid 15.972 13.70° 12.14°
Peroxidevalue 13407 10.67° 7.33°

ab = Means with different superscripts within rows are significantly (P<0.05) different
Source: Survey, 2012

Table2: Comparative evaluation of crude palm oil samplesfrom NIFOR and four LGAsin Deltanorth
using the scientific method of palm oil production

Source Carotene FreeFatty Acid PeroxideValue
NIFOR 928472 11.272 6.67°
Ika South 918.20¢ 12202 7.00°
Ndokwa East 919,572 12202 7.00°
Aniocha South 920.872 12507 7.67%
Aniocha North 935.102 1253 833

ab = means with different superscript within the columns differ significantly (P<0.05)
Source: Survey, 2012

Table3: Comparativeevaluation of crude palm oil samplesfrom NIFOR and nine LGAsin DeltaNorth
Agricultural Zone using the semi scientific method of palm oil production

Source Carotene FreeFatty Acid PeroxideValue
NIFOR 906,57 1320 7.3
IkaN.E. 1280 12.33* 87023
Ukwani 836.23 1363 11.00%c
Ika South 865.30 1340 9.33*
Ndokwa East 893.30 1540 10.67%¢
Aniocha North 89397 1363 11.00%c
Oshimili North 894.63 1333 1367°
Ndokwa West 902.90 1287 10.00%¢
Aniocha South 90357 1397 10.33%*¢
Oshimili South 90557 1463 11.00%c

ac = Means with different superscripts within each column differ significantly (P<0.05)

Source: Survey, 2012

Table4: Comparative evaluation of crude palm oil samplesfrom NIFOR and nine LGAsin DeltaNorth
Agricultural Zone using the traditional method of palm oil production

Source Carotene FreeFatty Acid PeroxideValue
NIFOR 5822 152 11.3*
IkaN.E. 4663 163 13.0°
Ukwani 467.2 157 14.7*
Ika South 5716 155 10.72
Ndokwa East 466.6 151 13.0°
Aniocha North 4673 168 150
Oshimili North 4739 159 14.0°
Ndokwa West 4700 164 15
Aniocha South 4706 151 14.3%
Oshimili South 4758 176 13.0°

® = Meanswithin different superscriptswithin columnsdiffer significantly (P<0.05)
Source: Survey, 2012
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CONCLUSION

Thisstudy hasshown that the method of crude pam oil production hasasignificant effect
onthequality of oil produced. Theresultsalsoindicatethat oil produced by thethree
methods of productionin NIFOR isof better quality when compared to the oil produced
inthesdlected L ocal Government Councilsof DeltaNorth Agriculturd Zone. Theseresults
asoindicatethat oil produced by thetraditional method isof lower qudity than that of the
semi-scientific and the scientific methods. Inthisregard, peroxideand freefatty acid values
areuseful indicatorsof oil quality and can beused to control dietary oilssafety and quality.
Itisadvisablethat small scalefarmers make effortsto adopt the methods devel oped by
NIFOR; thiswould go along way inimproving the quality of their CPO by any of the
methods used.
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