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Quantification of Total Anthocyanins in Roselle and Mulberry Juices by Near Infrared Spectroscopy
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Abstract

In this research, near infrared spectroscopy for total anthocyanins content analysis was investigated.
Roselle juice (100 samples) and mulberry juice (99 samples) were prepared by homogenizing fresh roselle sepals
and mulberry fruits with distilled water at the sample to water ratio of 1:1 w/v and then diluted to get 20 different
concentrations. After that, the samples were measured for the absorbance at the wavenumber from 12500 to 4000
cm” using a transflectance mode. The samples were also analyzed for total anthocyanins contents using pH
differential method. It was found that total anthocyanins of roselle and mulberry juices were in ranges of 8.85 -
454.38 and 3.00 — 98.35 mg/L, respectively. The relationship between the obtained spectra and chemical data
was developed using partial least square regression. The best prediction model for roselle juice detained R,
RMSEP, bias and RPD of 0.96, 20.70 mg/L, -6.40 mg/L and 5.35, respectively while those for mulberry juice were
0.99, 2.91 mg/L, -0.20 mg/L and 8.36, respectively. In addition, statistics of the best model for combined data of
roselle and mulberry juices were 0.94, 25.10 mg/L, 0.86 mg/L and 4.02, respectively.
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roselle and mulberry juices (mg/L)

Sample Stock solution (mL) N Sample N Min  Max  Mean SD
Roselle juice 2.5,5,75,10,12.5,...,50 100 Roselle juice 100 8.85 454.38 169.03 114.85
Mulberry juice  2.5,5,7.5,10,12.5,...,50 99 Mulberry juice 99 3.01 98.36  44.68 26.48

Table 3  Statistic parameters of total anthocyanins contents in roselle mulberry juices and combined data

Sample type Pre treatment Wavenumber Calibration set (70%) Validation set (30%)
(cm™) R®* RMSEC RPD R® RMSEP RPD Bias
(mg/L) (mgl/L)

Roselle juice 1* derivative+MSC 4852.3-4242.9 0.96  23.7 474 096 20.7 553 -6.40

Mulberry juice 2" derivative 9403.8-5446.3 0.98 3.62 797 099 29 8.36 -0.20
4428-4242.9
Combined data 1% derivative+SNV  7506.1-4242.9  0.93 26.9 3.75 0.94 251 4.02 0.86
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Figure 1 Raw spectra of roselle and mulberry juices at different concentrations of anthocyanins contents
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Figure 2 Scatter plot of total anthocyanins content for (a) roselle juice (b) mulberry juice and (c) combined data.

Closed and open symbols represent calibration data set and validation set, respectively.
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