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CHAPTER VII

CONCLUSION \Y"

This study were undertaken to monitor fatty acids (FA), and triac’l&:erols (TAG)
profiles of lard, beef tallow, and chicken fat, using four different a cal tools (GC,
HPLC, FTIR and DSC). The detection and characterization of tthted concentration
of added lard within different mixtures with beef tallow a lmth chicken fat were
carried out using the previous mentioned equipme u e% chemometric

L
techniques { ' (')Y'
From the results, lard detection and differentiation%’ eef @lldwAnd \d}rcken fat was
difficult, especially when they were mixed and this
properties. GC-FID results showed that 1 d@ i k8: 2cis FA and low
C16:0 FA compared to beef tallow and % \HP? reg! s 111ustrated that lard
and chicken contained higher PPL, 13 lo LO than beef tallow.

bec f theg physicochemical

Moreover, DSC results demonstrat CTU %ermograms it is possible

Eﬁly in chicken fat with lard.

by
to detect lard adulteration in beef and chi \ven less than 1 %, while it is
difficult by using cooling the S to SQ, e‘spfzo

Furthermore, the results s& al ltha C- F or HPLC alone was not enough to be

appealed for lard adu r n etectl ver DSC and FTIR had shown to be
robust analytical te s 1n 01 for lard detection in food matrice after
the integration omaﬁ) flc ques Moreover, coupling these analytical

) HPLC, DSC,'&%!! FTIR) with chemometrics, especially principal
sis (PCA) and cluster analysis (CA) revealed better interpretation and
more @ nsive clarification of the extracted data from the equipments. Besides,
PCA has¥€lped to achieve in the detection of lard adulteration within the mixtures of
beef tallow- lard and chicken fat-lard as low as 0.5 % of lard especially in GC-FID,
HPLC, and DSC. K-mean cluster was only able to differentiate between pure beef

tallow, pure chicken fat and pure lard.
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As a recommendation, the integration of GC-FID, HPLC, DSC, and FTIR displayed as
very useful and applicable techniques for Halal analysis and authenticity, esKEpwily for
lard adulteration detection. Future continuation of this study should ﬁ:more
replications as well as the percentages of incorporated lard shoul %gher in the
mixtures with other animal fats to elaborate more information. In wion, it is much
recommended to focus more on DSC thermograms (cooling a&lng) and FTIR
spectrums in term of fatty acids level for advance unders n&'ﬁf the interaction of
animal fats mixtures, especially in very small amounts. F@r tl]e irgplementation
of chemometric techniques in analytical methods will fufer Jmp ¢h tection
methods of lard in food matrix to contribute more intgJIRlaY analytic &th@

It is good to be aware that the adulteration is not S ﬁ@ o og_ly.two types of

animal fats. It may be by mixing more than t t es?f amymal @ or even adding

vegetable oils to animal fats and many othel\% OQ
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