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Modeling of Milling Degree for Milled Rice using NMG Dying and Image Processing
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This study was performed to develop experimental model for milling degree and whiteness from analysis the CBB

(colored bran balance) index using NMG dying and image processing. The endosperm layer increased and the pericarp,
aleurone layer and CBB index decreased as the milling degree and whiteness increased. So, CBB index was closely linked

to milling degree and whiteness. A empirical CBB index model was developed according to the milling degree and

whiteness. The model were found to fit adequately to all test data with a coefficient of determination of 0.99, and therefore

the CBB model proved to be quite applicable.
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Fig. 1 Surface image of brown rice kernel by zoom video micros-
cope (x300).
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Fig. 2 Procedure to measure of CBB index using NMG reagent dyeing and image processing (x300) ((a) raw image, (b) dyed image, (c)
pseudo colored image, (d) calculated image, (A) pericarp layer, (B) aleurone layer, (C) endosperm layer).
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Table 1 Results of CBB index and area ratio of according to
milling degree and whiteness

Milling | Whiteness| Pericarp | Aleurone |Endosperm| CBB
degree (%) layer (%) | layer (%) |layer (%) | index
0.0 18.7 100.00 0.00 0.00 100.00
3.0 228 37.54 13.61 48.85 51.15
5.4 277 21.36 427 74.37 25.63
6.7 30.5 9.40 2.58 88.02 11.98
8.3 35.2 3.23 1.68 95.09 491
9.0 383 1.98 1.01 97.01 2.99
10.0 40.0 0.50 1.47 98.03 1.97
10.4 412 0.34 1.12 98.54 1.46
10.6 41.8 0.16 1.06 98.78 1.22
10.7 42.6 0.14 0.84 99.02 0.98
11.5 442 0.00 0.33 99.67 0.33
4. 2gy

A% 3 W CBB index FHAE ol83t] g9
2) (3)4 A) (4)_/] A pd.s 7H%3}2§9_U1, A= 0.99
o]} 2= CBB index AHELo] 5429} 2 YAk 412
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CBB index = c,+ae™" (R* = 0.999) 3)

o7\, ¢,=~7.5472, a =107.5594, b =0.2284
z : Milling degree(%)

CBPB index = ae” %+ ceﬂl"”(R2 = 0.997) )

o371, 0 =1972.49, b =0.15938, ¢ =3164472.3 d =0.782719
x : Whiteness
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Fig. 4 Comparison of measured and predicted CBB index model
by milling degree.

100 &

® Measured
—— Predicted

60 -

CBB index

40+

20 -

Whiteness

Fig. 5 Comparison of measured and predicted CBB index model
by whiteness.
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