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ABSTRACT

The study is aiming to compare selected liquid smoke by product (coconuts shell, pangium shell, candlenuts shell,
cocoa bean shell and palm kernel shell). The principal component analysis (PCA) was used to grouped and reduce
the number of variables. The analysis using principal component analysis (PCA) performed by XLSTAT. It is
showed that the principle component analysis able to distinguish the tendencies of chemical component obtained by
different sources of liquid smoke materials. All liquid smoke samples are in different quadrants except forcocoa
bean shell and palm kernel shell which arelie at the same quadrant.
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INTRODUCTION

Liguid smoke has been used as an alternative sdarceplace a traditional smoking process in prgsgrand

flavoring foods. This brought some advantages mgarison with smoking process such as simple agtjpic for

foods, inexpensive, and less pollution[1]. Presiveaeffect in food smoking is achieved due to fresence of
antimicrobial and antioxidant compounds, such anplic compounds, carbonyls, ac[@%

Liguid smoke contains complex chemical compositighich is influenced by the type and moisture conté raw
materials used, pyrolysis temperature and lengtenabke generati¢8]. Vast majority liquid smokes are made
from hardwood through pyrolysis process, which iedly degrade several major substances such adaosa|
hemicellulose, and lignin, and minor substancesh sae terpenes, fatty acids, other carbohydratelyhydric
alcohols, phenols, nitrogen-containing compounds] aorganic compoundf][5]. While some other liquid
smokes are made from various agricultural wasteh sis coconut shell, corncob, pecan shell, angaditz shell

[6171ee] -

Liquid smoke flavors with different attributes che made by varying the feed stdék. Liquid smoke flavor have
some advantages over traditional smoking methodsh sis easy application, lower cost, and envirotatign
friendlinesg[1]. Smoke flavoring preparations can show differémigical states, colors, and odors. These different
properties are due to the carrier used to suppersinoke components and to the nature and contientcd the
smoke components in the corresponding c4&jgi0].

This study is aiming tacompare selected liquid smoke by product includaogonuts shell, pangium shell,

candlenuts shell, cocoa bean shell and palm kehwdl. It is expected that based on this reseantdéstinguish the
tendencies of chemical component obtained by diffesources of liquid smoke materials.
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EXPERIMENTAL SECTION

Preparation of sample

A total 40 kg each sample were obtained from cat®shell, pangium shell, candlenuts shell, cocaalshell and
palm kernel shell and crushed in to size 2 mesholifsisprocessesof sample forl2 hours at 400°Cedhr
fractionswere obtained, such as bio-charcoal, #md liquid smoke. There-distillations were perfodmat
temperature150° C to purify liquid smoke from renimag tar. The sample studied was a water-based esmok
flavoring of a light brown color and intense of edo

Instrumentation
Identification of chemicals compounds by using Gdsomatography-Mass Spectroscopy (GC-MS) type CG-MS
QP2009.

Procedure

The optimized oven temperature at 100°C oven teatpeay is maintained for 4 minutes, then the tentpezavas
increased to 200°C with increasing 20°C/minute avaintained for 2 minutes, the temperature will beréasing
with the increase in temperature to 300°C and raaiat for 16-20°C/ minutes. lon source temperaisiiget at a
temperature of 230°C while the injector temperagetat 260°C. This analysis uses helium gas widésha purity
of 99.99% with a gas pressure of 62.7 kPa. Sangplejécted in a gas chromatograph a$, Analysis of the
molecular weight of 50.00 to 500.00 in 3 until 3thotes.

Statistical Analysis

Principal component analysis (PCA) was used toaedhe number of variables. All calculations weegfgrmed
using XLSTAT.The principal component is a usefutadaeduction technique which works by reducing rinte
correlation amongst components [11]. The advanta§@CA are twofold, PCA is able to reduce multHoearity
and able to present data with simple structureonithosing the essence in it. In PCA [12] produaetew variable
that has new combination of components. The prigsedf PCA consist of eigenvalues, variances, cativa
variances, and eigenvectors [11] [13].

RESULTSAND DISCUSSION

The eigenvalue and percentage variance (varidbitify the F1 axis was 3.018 and 50.303%, respegtivel
Theeigenvalue and percentage variance (variabitifyfhe F2 axis was subsequently 1.647 and 27.4A4d%as
explains that there was a low linearity in axis t{l#@). The proportion of the variance is merely ¢igenvalue for
that axis divided by the total variance, i.e. thenof the diagonal of the cross-product matrix. Sehproperties have
underpinned meaning.

Tabel. 1 Principle component analysis

F1 F2 F3 F4
Eigenvalue 3.018 1.647 0.741 0.594
% variance 50.303 27.447 12344 9.906
Cumulative % 50.303 77.750 90.094 100.000

Number of removed trivial eigenvalues: 2

The distribution of chemical component by princiglemponent analysis is obtained. Comparison of at@m
component and selected liquid smoke by productbmishown as figurel. Figure 6 show that the PCAldtis

accounted for 77.75% of the variability in data.ciée line with the same direction shows positiverelation

between variability of product (sources of liquicthake) and chemical component (alkanes, aldehydeenés,

phenols, and other organic acids) whereas thodeimierse direction show negative correlation. Trtensity of

the correlation it's depending on the angle of txator line.

All liquid smoke samples are in different quadragitsept cocoa bean shell and palm kernel shellalighe same
guadrant. Candlenut shell liquid smoke has stroagitive correlation to obtained aldehyde and iterivhte.

Meanwhile, coconut liquid smoke has positive catieh to obtain alkanes. Both palm kernel shelliigsmoke
and cocoa bean shell liquid smoke has correlatioobtain ketones and other organic acid. Pangiumekédiquid

smoke has positive correlation to obtain fatty aélenols has correlation in between two quadr@dotger-right

guadrant and upper-right quadrant), it means thanpls can be obtained by both component even theheg
correlation may not be high.
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Figure 1. Principle of Component analysis bi-plot based on descriptive analysis performed by XL STAT
CONCLUSION

Based on the results obtained in this study, it o@clude that the principle component analysis abldistinguish
the tendencies of chemical component obtained tigrdnt sources of liquid smoke materials. The fettesearch
is suggested to analyze the correlation betweepdesture of purification and chemical componentaoigd by
different sources liquid smoke materials.

Acknowledgment

The author acknowledges with gratitudethe suppemg by the Andalas University. We would like toeink to Mr.
DaimonSyukri,Mrs. Zulfia and Ms. Sri Mutiar for tinéaboratory preparation.

REFERENCES

[1] Alcicek, Z.Food Chemistry.2011, 128 683-688.

[2] Rahman, M.S and C.O Perera. Drying and foodgmeation. edition.Editor: Rahman, M.S. CRCPress: Boca
Raton FL2007.

[3] Guillen, M.D., and Ibargoita, M.L.,). Agric. Food Chem1999.47: 4126 -4136.
[4] Guillen, M.D., M.J. Manzanos and M.L. Ibargait) Agric Food Chem 2001.49:2395-2403.
[5] Ramakhrisnan, S and Moeller, Pyel Chemistry Division Preprints, 2002.47 (1), 366- 367.

[6] Swastawati, F., Agustini, T.W., Darmanto., YaBd Dewi, E.N.Journal of Coastal Development 2007. 10 (3):
189-196.

[7] Zuraida, I., Sukarno., and Budijanto, Biternational Food Research Journal 2011.18, 405-410.
[8] Ahmadi, S.S., Mubarik, N.R., Nursyamsi, R., é&wptiaji, P.Journal of Applied Science 2013.13 (3): 401-408
[9] Guillen, M.D., and Ibargoitia, M.L.J Agric. Food Chem.1998 46, 1276-1285.

[10] Montazeri, N., Oliviera, A.C M., HummelbloorB, H., Leigh. M.B., Cparo., C. Arood <ience & Nutrition
2012.1 (1): 102 — 115.

[11] Harris, R.J. A Primer Of Multivariate StatistiThird Edition2001. Lawrence Erlbaum Associates,Mahwah
Publisher. Mahwah New Jersey. London.

241



Wahyudi David et al J. Chem. Pharm. Res., 2014, 6(11):239-242

[12] Smith, L. A Tutorial On Principal Component &lgsis2002.
[13]Al-kandari, N.M. & I.T. Jolliffe.Environtmetrics 2005.16: 659-672

242



