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CHAPTER IV

EFFECT OF HEATING ON LARD ADULTERATION IN RBD PALM OI].
USING GAS CHROMATOGRAPHY AND CHEMOMETRICS

NS
3

4.0 INTRODUCTION

Refined Bleached Deodorized (RBD) Palm o1l was widel

(Rohman & Che Man, 2011D). Authentication of palm

such as adulteration. mislabeling, and conhnm@f\
\.NW)

Gbsttaét al, 2000). Gas

S-H¥ 1s able to analyse the

Chromatography Mass Spectrometr

complex mixtures of volatiles % (1 ’.

2000). It is cheaper and Ihs&s\w priol

Generally, thesgOm und
volatile at the temffaattyt of o ﬁ!} do not degraded during the analysis.
Mass \"pcctr& (MS) lcchniquc\&mvidcs molecular mass data, structural

Iformato dent

| Q
N IOEEPI compounds (Zubritsky,

prepegation steps are required.
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i inc)] gas chromatography (GC) were

#
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fication of compounds using the build m library (Cert et al.

2000)
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Triacvlelveerol constitules about 95-98 % of vegetable oils and 2-5 % of

e of minor ds. The minor constituents in veoetable oi
complex mixtures ol minol compoun gete o1l
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consist of fatty alcohols, wax esters, hydrocarbons, tocopherols and tocotrienols.

phenolics  compounds, volatiles,  pigments, compound of minor ¢lyceridic.

phospholipids and triterpenic acids (Cert et al, 2000). Meanwhile, the {]u\'onY‘

aroma of the oi1ls are due to the number of volatiles constituents that are presgh at

low concentration. In south East Asia, the amount of fatty acids (FA) "A lauric

acid (C12:0), myristic acid (C14:0) and palmitic acid (C16:0) were ]’ll._{hz compared

to palm oil from South American and Africa (Tres et al.. 2012).

1ally uw food.,
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economics perspectives. crms of ¢ T S} nuiaeurer would
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:.n*gm@s. shortenings

[ ard has been a sensitive issue for the Muslims @

pharmaceutical and cosmetics. According to Che Mang

blend some veget

Y

[slam ad well as Judaism forbid 1heir& S {TON xur&‘!pmduux or food that

contain lards.

Previous report me &Nllmtlﬂu

in oxidized lard of ENL Shi

were ShOI-[ ;Illtl ”]UL LlClCClCd JlLUhOl"s 1 ULTL”— '01

ation of" ino{:i% R‘rd and l-octanol were the most abundant.

&

yl furan was the only furan compound identified in the two lard

’N

al., 2012).

ocnerated from

Meceanwhile

SOUTCCS

Using GC-MS, Dinnck et al (20006). were able to examine the volatile trace

constituents isolated from palm oil. The result showed that trans-2-octenal. n-nonanal.
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truns-2-decenal, trans-2-undcenal., b-1onone., cis-2.4-decadienal and trans 2.4-

decadienal as important contributors to palm o1l.

Therefore, the objectives of this research was to study the profiling of L% Qm

percentage of lard (0 %, 15 %, 30 %) when heated at three different te 1%111*&5
(120 °C (A), 180 °C (B), 240 “°C (C)) for I hour, 2 hours and 3 hours Y Qe time in

fresh RBD palm o1l.
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4.1 MATERIALS AND METHODS
4.1.1 Materials

Fresh Retfined Bleach Deodorized (RBD) Palm o1l and sample of pig’s

X

tissue were purchased from a local supermarket at Nilai, N

. 0 ; .
tissues were stored at -20 “C prior to the analysis.
4.1.2 Sample Preparation

tional
o

Qh'i@?:
1.11111\@?.13 lter

\’% content.

aleWI1ous percentages

9
(0 %, 15 % and 30 %) in w/w. In lhib\ ¢ spA™d nto the fresh RBD

marfgStudy tqemypatg [@mlm otl recycle oil.

s s
g O
I

N
t dﬂéﬁnt temperatures (120 °C, 180 °C

1tha K"orca) with a controlled temperature

palm oil as a way to act as prell

4.1.3

probes for 3 hmu& FXh sample were é‘)z nat 1, 2 and 3 hour of heating time and

'\tcmpcmlurc betore kept in a tightly closed and sealed universal

cooled to a

bottles mn oerator until further analysis.
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4.1.4 Headspace GC-MS analysis

The method for determining the volatile compounds was done according to

[ orenzo et al. (2002). For the analysis of volatile compounds, 4.0 ml of GHC[Y

samples were placed mto 10ml vials sealed hermetically with a cap. The exl)@ul

conditions of the head space sampler were as follows; oven temperature: 120 W; loop

()

temperature: 130 "C. Transfer line temperature: 135 "C., headspace g“ncmz n time 30

W 35-100. The

-- Llalun used
. @
10 -

min. The mass range measured between in the mass spectron

¥ih

S SpecCtr:

Unsupervised multivariate anaRgypringipal
performed by mean centered on Jata % :

Software (X10.3) version.
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4.2 RESULTS AND DISCUSSION

Gas chromatography mass spectrometry headspace (GC-MS-HS) was used to

analyse the volatile compounds released in sample a (0 % lard in RBD paln

mean centred was shown i Appendix A. The chromatogram for GNS-HS taken

from one selected sample was shown in FIGURE 12. A total LCI]lpl)unds Were

same time retaining the variation that present in t

&
(.)
L

ample 0 % lard heated

y
FIGURE 12: volatile compound det

at 120 °C for 3 hours heating time

S
N
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The scree plot of explained variance was shown in FIGURE 13 as it showed

the most significant PCs generated from samples treatments. Total 7 PCs were
generated but only PC1 and PC2 were taken mto account. PC1 described 80 % End

PC2 described 11 % of the total variance in data. Results of PCA were sunt N

from Scores table (Appendix C) and Loadings table (Appendix D).

180 °C. 240 °C for 3 hours heating time
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170 °C and 180 °C. In each cluster, it was found that control (0 % lard in RBD palm

oil) and samples (15 % lard in RBD palm oil) were located closed together. The same
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pattern was observed in FIGURE 17 when 30 % lard were spiked into RBD palm oil

where samples were clustered according to their heating temperature.

Loadings plot show the importance of the different variables for the

T

ables

components specified. Based from loadings plot in FIGURE 15 and FIG

only 5 variables were differed significantly from other variables. Those 5 vai

were pentane (marked as X), hexanal (marked as G), nonanal (markgd as z)_, octane

(marked as U) and heptane (marked as Y). Variables that are cloge tw other n the

1P nc%ﬁn a

loadings plot will have a high positive correlation 1f the t

showed the highest where X was (0.

( _
(0.1029063) and Y (0.3320893) (l‘cl‘cWendi  F).

In FIGURE

temperature 120 °C

observedN loading plots. However, as the heating time increased, other fatty acids

were centred in the middle and located closed to each other.
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FIGURE 14: The scores plot of GC-MS-HS for 0 % and 15 % lard spiked in
RBD palm oil heating at 120 °C and 180 "C.

Ny

¥ 1= (0 % lard in 100 % % RBD palm oil, b= 15 % lard in 85 %
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=2-undecenal, F= 2-pentylfuran,G= hexanal.

* A= heptanal, B"nunAf octanal, D= E—.’.‘—de@'
2-heptanal, Q= butanal, 2-methvl. U= octane

H- 2. 4-decadienal, & Nga2-heptenal, 1= | -pentanol, P= 2

X= pentane, Y=

ree plot of explained variance for samples treatments for GCMS-HS for

The™
0 % and 30 % lard was shown in FIGURE 16. Eventhough 7 PCs were generated

from the scree plot. only 2 PCS were taken mnto account which were PC1 and PC2.
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240 °C for 3 hours heating.
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PC1 described 74 % while PC2 described 17 % of the total variance in data. Results

of PCA were summarized from Scores table (refer Appendix E) and Loadings table

( retfer Appendix F). ‘
FIGURE 16: Scree plot of explained variance from 0 % and 30 % lalm;! °C, 180 °C.

Explained Variance
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- —

Unlike FIGURK

when the lard wa Q

(FIGURE 17:5 > the:a 10){
therefore A

d1d not located closed to each other in their group. Most of the targeted

O
was doubled (30 % lard in RBD palm o1l),
T

latile mtht D u\;{n and detected by GC-MS-HS but they were

f

scattere

@

heating temperature (240 “C). Chen et al. (2004) also claimed that there was a

Juld not be detected by GC-MS-HS as compounds already lost during high
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sienificant difference between volatile compounds from pork jerky when roasted at

150 °C and 200 “C for 2 minutes.

In PCA, the closer the sample n scores plot. the more similar they ar
respect to the two components concerned. This pattern showed l]]@plcs
containing lard (15 % and 30 %) could not be distinguished with contro lard) at
M hat Sdlllplt,b

120 °C and 180 °C. Meanwhile at 240 “C for 30 % lard. it was Obbt.l

were not clustered closely n the es plot (FIGURE 18). Sinc 11 compounds

were influenced by fatty acids, this findings was also obsery {ags 015) that

FIGURE 17: The scores plot of GC-MS-
yalm oil heating at 120 “C, 180 "C and 24

cares
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€D
O
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N/ PC-1(74%)

in 100 % RBD palm oil, ¢= 30 % lard in 70 % RBD palm oil, A= 120 °C. B= 180 °C.

" 1= 1 hr heating time, 2= 2 hrs heating ime, 3= 3hrs heating time
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FIGURE 18: The loadings plot of GC-MS-HS for 0 % and 30 % lard spiked in
RBD palm oil heating at 120 °C and 180 "C.

Loadings

120 °C (0 %, 30 %)

180 °C (0 %, 30 %)

* A= heptanal, B=nonanal, C= octanal, D=
hexanal. H= 2.4-decadienal, K= E-2-heptenal, 1= 1-

U= octane. X= pentane, Y= heptane. = hulu%

111d11

2-pentylfuran,G=

= butanal, 2-methyl.

fl(w:@}slearic (C18:0), oleic (C18:1) and
2 9

he z&u’i oil. the main fatty acids are myristic

while hexanal and 2.4-decadienal are beimng correlated with linoleic acids. It was

reported that hexanal is also a source of fatty aroma (Stahnke, 1994). Meanwhile
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hydrocarbon such as heptane and octane was from oleic acids and pentane was from

linoleic acids (Frankel, 1985).

4.3 CONCLUSION c\z

GC-MS-HS could not distinguish the control and sample Co%lg lard.

However. the score plot showed that volatiles compounds were cluster®faccording to
Ve

the heating temperature. The presence of lard did not all"i‘ec%yam“ volatile

compounds when determined by GC-MS-HS. Some vo congpounds were




