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Investigation of Prediction of Fat in Coconut Milk by Using Near Infrared Spectroscopy
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Abstract

Near infrared spectroscopy was used to predict the fat content in coconut milk for comparing with the
traditional method (Gerber method). A set of 100 samples of coconut milk was used to measure the absorbance
by using FT-NIR spectrometer in range 870 — 2,500 nm in diffuse reflectance mode. The calibration model for
quantitative analysis of fat content were established by partial least squares regression (PLSR) using full cross
validation by using the original spectra (No spectral data processing). The PLSR model was used to predict the fat
content of prediction set and gave R’ of 0.9887, RMSEP of 0.411%, RPD of 12.1 and Bias of -0.258%. From this
result, this PLSR model can be applied. Finally, the results suggested that the near infrared spectroscopy can be

potentially used to predict the fat content in coconut milk in fast and accuracy.
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Figure 1 Illustration of homogenization of coconut milk

by homogenizer.

Figure 2 The absorbance measurement of coconut milk

by using FT-NIR Spectroscopy.
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Table 1 Fat value of coconut milk in calibration set and
prediction set.

Set
Calbration Prediction
Minimum values (%) 21.83 23.83
Maximum values (%) 37.67 37.50
No. of sample 70 30
Mean+SD (%) 33.46+2.79 31.84+3.92
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Figure 3 92L1u31 SnwazveaUnasunIsganaunasves
Fregrsineiduwliululufienmaiiontu fe wuiiinis
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va9nsalusiy Ao Lauric acid wag Myristic acid (Williams
and Norris, 2001) @ensalsiueassuiniidussiusznau
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1,450 nm Lﬂumi@m%’Uﬂﬁlumaﬂﬁﬁ (Osborne and Fearn,
1986) Fevanederutuiiduesdussneundndnednavis
yashneiitues ogrslsinuazifiuinusassetedinny
wand1eiuluAInIsgAnFuLEs FaAnuannisiivsuna
Tusfunaanuduiuandsiuluusasiogatues
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Figure 3 The original absorbance spectra of coconut

milk.
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Tneld929A110812A8UT 984.7 - 1,368.9 nm, 1,442.5 —
1,521.53 nm wae 1,595.1 - 1,674.13 nm fiA1dudszans
nsdindula (R:?) gafla 0.9887 G Williams (2007) wugah
e R20.98 Gully AefiBen 1ldfuynnsUssndld daw
A1 RPD AflAgaiguiu ﬁaag'ﬁ 12.1 ﬁ’]’maaﬂuisﬁuﬁlﬁw
Mladunnnsussendld (Williams, 2007) A1 RMSEP uag
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WisuifsuavhunenasAasawesdsunalasiuludhne
(Figure 4) aziiiuinAviueUsunaludueglndidu Target
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RPD = 12.1

Bias = -0.258

W
(6]

W
o

Actual Fat (%)

25

20

20 25 30 35 40
Predicted Fat (%)

Figure 4 Prediction plot of the fat value predicted by
the model based on original spectra.

Table 2 Statistic of calibration model and prediction model of the coconut milk with original spectra.

No. Wavelength Calibration Validation
Factors (nm) R RMSEE (%) R RMSEP (%) RPD Bias (%)
984.7 — 1,368.9,
8 1,442.5 - 1,521.53, 0.9752 0.467 0.9887 0.411 12.1 -0.258

1,595.1 - 1,674.13

R? = The coefficient of determination of calibration set, RMSEE = Root mean square error of estimation, Re” = The

coefficient of determination of prediction set, RMSEP = Root mean square error of prediction, RPD = Residual

prediction deviation, Bias = Mean value of deviation..
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Figure 5 Regression coefficient plot of PLS model

validated by validation set for fat of coconut milk.
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