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Rapid prediction of ricewater content and activity based on low field
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Abstract: The water content and activity of rice samples were deter-
mined by direct drying method and water activity meter,
respectively. The measured values are considered as reference values.
Furthermore. rice samples were measured by LF-NMR. and the
transverse relaxation data of the samples were generated. A multiva-
riate calibration model was created by using chemometrics algorithm
to rapidly determine the water content and activity of rice. PLS and
BP-ANN methods were used to train 160 calibration set samples and

establish the multivariate calibration models, respectively. 90 predic-

tion set samples were predicted by the calibration models. The results
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show the correlation coefficients between the predicted and reference
values of the moisture content of the predicted set samples for the
PLS and BP-ANN methods were 0.937 6 and 0.955 5, respectively.,
and the predicted root mean square deviations were 0.005 8 and
0.004 6, respectively. The correlation coefficients between the water
activity prediction value and the reference value for the PLS and BP-
ANN methods were 0.983 0 and 0.993 4, respectively, and the pre-
dicted root mean square deviations were 0.009 2 and 0.006 2, respec-
tively. The results showed that both methods can quickly and accu-
rately predict the moisture content and activity of rice.

Keywords: rice; low field nuclear magnetic resonance; water cont-

ent; water activity; chemometrics
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Table 1 Statistic of the reference value of rice water content
e MR EOKME BoME W2 PHME FRdERE

IE% 160 0.132 0.068 0.064 0.105 0.015 9
T 4 90 0.132 0.068 0.064 0.103 0.016 2

R2 ARKDEESEE

Table 2 Statistic of the reference value of rice water activity

FES BEREL BRKME H/AME WE FIHE fRfEmE
RIEHE 160 0.579  0.392  0.187  0.522 0.056 3
SURIES 90 0.574  0.392  0.182  0.512 0.064 3
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Table 3 Statistic of rice water water content for

PLS and BP-ANN

VRS RMSEC Re RMSEP Rp
PLS 0.003 7 0.967 9 0.005 1 0.953 2
BP-ANN 0.004 1 0.965 1 0.004 7 0.953 0
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Table 4  Statistic of rice water activity for PLS

and BP-ANN
Viko RMSEC Re RMSEP Rp
PLS 0.009 5 0.983 5 0.009 2 0.983 0
BP-ANN 0.006 4 0.993 4 0.006 1 0.993 5
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