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Prediction of moisture content of noni fruit powder by freeze-drying

process based on PLSR and infrared spectroscopy
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Abstract: Noni powders with the moisture content of 15.33% were
prepared from fresh noni fruit by spray drying, then vacuum freeze
drying to obtain samples with moisture content (0.44 % ~9.00%) by
different dying time respectively. Then the model between IR and

water content of all samples with partial least squares regression

(PLSR) was established. The results showed that IR absorption peak
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', and the absorption peak was

of water appeared about 1 640 cm
influenced by the freeze drying time. PLSR model with moisture con-
tent in range of 0.44% ~9.00% in the noni fruit powder was also
built, and the square of determination coefficient for prediction is
0.91., with the interactive authentication root mean square error
(RMSECV) 0.62. However, the square of determination coefficient
for prediction was 0.98, with the interactive authentication root mean
square error (RMSECV) 0.26 in the model for moisture content in
the noni fruit powder from 5.00% to 9.00%. It showed that the pre-
dicted value of moisture content was close to the measured value.
The infrared spectroscopy could be used to detect the content of the
water (0.44% ~9.00%) in the noni fruit with high accuracy in the
moisture content range from 5.00% to 9.00%.

Keywords: Noni; vacuum freeze drying; infrared spectrum of Fouri-
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Figure 1 Infrared spectra of noni powder with different

moisture content
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Figure 3 Two order derivative calculation of IR spectra
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Table 1 PLSR analysis results of water in Noli
I AL AHH 351
P AL /em ™! ‘

RMSEC R.? RMSECV R.?

400~4 000K 4 & &

0.600  0.93  0.620  0.91
0.44 % ~9.00%)
400~4 000K 43 &

0.440  0.96  0.260  0.98
5.00%~9.00%)

400~ 1 953, 2 806 ~ 2 998,
3673~ 3 650 (7K 4> & & 0.309  0.98  0.307  0.98
5.00% ~9.00%)
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Figure 6 Simple model with wavelength range of
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Figure 7 Simple model with wavelength of 1 640 cm ™!
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Table 2 Model simplification
X[E]/em~! RMSEC R? A RMSEP R%

400~1 953 0.588 0.94 Y=0.2240.94X 0.62 0.93

1640 1.210 0.73  Y=0.9440.73X 0.81 0.89
400~3 673 0.533 0.95 Y=0.184+0.95X 0.56 0.97

1460~1 640 0.990 0.82  Y=0.6340.82X 0.32 0.87
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0.91,0.98, F I, 3F PLSR FZI4MGi%H AT HFES
VR A8 3 A R T SRR K 4 (0.44 %0 ~9.00 %6 1) PR T
W, B 2K 43 &l 5.00%~9.00 % I, 45 78 i ff J3F B
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