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Evaluation method of the identification of the rice flours in preparations
and presented raw material by Brabender viscography
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Rice flour preparation consisting of rice flour and modified starch is classified in heading 19.01 of the Customs Tariff
Schedule. The duty rate of rice flour preparations is different depending on rice flour content. Therefore, quantitative
analysis of rice flour content in rice flour preparation is important in customs analysis. Determination of rice flour content is
carried out according to customs analysis method No.121. That is based on the assumption that rice flour in rice flour
preparation and presented raw material are the same type. However, an analytical method for confirming the identity of
these rice flours hasn’t been established. In this study, we carried out Brabender viscography and compared between the

viscogram of rice flour in rice flour preparation and the viscogram of presented raw material. As a result, it was found that
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Brabender viscography is effective for evaluating identity of these rice flours.
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Table 1 Nitrogen content of rice flour and rice flour content in rice flour preparation

sample type moisture nitrogen content rice flour content

(%) wet (%) dry (%) in preparation (%)
rice flour 1 non-glutinous 12.4 1.19 1.36 72.5
rice flour 2 glutinous 11.1 1.24 1.40 80.5
rice flour 3 glutinous 9.7 0.99 1.10 81.4
rice flour 4 glutinous 10.9 1.12 1.26 78.5
rice flour 5 non-glutinous 12.8 0.99 1.13 83.0
rice flour 6 glutinous 10.2 1.22 1.36 75.9
rice flour 7 glutinous 9.5 1.00 1.10 78.1
rice flour 8 glutinous 10.8 1.12 1.26 77.5
rice flour 9 glutinous 8.7 1.14 1.25 81.5
rice flour 10 glutinous 11.5 1.02 1.15 82.9
rice flour 11 glutinous 11.7 1.08 1.22 83.2
rice flour 12 glutinous 11.3 1.15 1.30 72.8
rice flour 13 glutinous 11.7 0.99 1.13 87.3
rice flour 14 glutinous 11.3 1.01 1.14 89.3
rice flour 15 glutinous 10.9 1.08 1.21 84.4
rice flour 16 glutinous 12.4 1.06 1.21 83.0
rice flour 17 non-glutinous 12.3 1.11 1.27 84.6

* rice flour 1~17: raw materials of rice flour preparations analyzed in the past 5 years
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Fig. 1 Nitrogen content of rice flour and rice flour content in preparations
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Table 2 Nitrogen content of rice flour A-C and rice flour content in rice flour
preparation A-C

nitrogen content rice flour
sample type moisture content
P P (%)  wet (%) dry (%) inpreparation
()
rice flour A glutinous 12.6 1.10 1.26 83.7
rice flour B glutinous 139 1.38 1.62 77.8
rice flour C  non-glutinous 11.9 1.08 1.22 85.9

* rice flour A~C : raw materials of rice flour preparations used in this study
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Table 3 Repeatability of viscograms of rice flour

gelati. temp.”™*" maximum viscosity
measurement number o ’
0O temp. (°C) (BU)
1 65.7 69.8 485
2 65.6 69.7 500
3 65.8 69.8 493
4 65.7 69.7 497
5 65.8 69.9 504
mean 65.7 69.8 496
S.D.” 0.1 0.1 7
R.S.D (%) "™ 0.15 0.14 1.41
* sample : refined rice flour (Shiratamako)

** standard deviation
***  relative standard deviation

*k*k% gelatinization temperature
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Fig.4 Effect of sample concentration of rice flour on viscosity characteristics

Sample : refined rice flour (Shiratamako)
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Fig. 7 Relationship between sample concentration of rice flour and maximum
viscosity

Table 4 Effect of sample concentration of rice flour on viscosity

characteristics
sample conscaergtr;zion gelatio. temp. maximum Viscosity

%) Q) temp. (°C) (BU)

1 33 68.9 78.4 81

2 5.0 66.9 715 283

3 6.7 65.7 69.8 485

4 10.0 64.0 68.4 831

5 133 62.7 67.1 1117

* sample : refined rice flour (Shiratamako)
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Table 5 Viscosity characteristics of various rice flours E2xal T ARTEEAHETASE, b KD NAEVIZHEERIL, i &
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Fig.9 Effect of sample composition of rice flour and starch derivatives on viscosity characteristics
Rice flour : rice flour A (glutinous rice flour)
Modified starch : modified starch B (acetated waxy starch)
Table 6  Effect of sample composition of rice flour and modified starch on viscosity characteristics
. gelati. temp. maximum viscosity
sample sample composition
(°C) temp. (°C) (BU)
1 modified starch 100% 65.9 70.2 1211
2 rice flour 50% / modified starch 50% 66.9 72.1 844
3 rice flour 60% / modified starch 40% 67.1 72.7 750
4 rice flour 70% / modified starch 30% 67.4 73.2 665
5 rice flour 80% / modified starch 20% 67.5 73.8 591
6 rice flour 85% / modified starch 15% 67.6 74.5 529
7 rice flour 90% / modified starch 10% 67.5 75.0 469
8 rice flour 100% 67.2 90.0 366

*  rice flour : glutinous rice flour
** modified starch : acetylated rice starch
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Fig. 11 Viscograms of preparation A, presented rice flour, presented modified starch and mixed sample

Rice flour A : glutinous rice flour

Modified starch A : cross-linked glutinous rice starch
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Table 7 Viscosity characteristics of imported rice flour preparations and mixtures of rice flour and modified starch

gelati. temp. maximum viscosity

sample type of rice flour imported’/mixed”™
(§O)] temp. (°C) (BU)
imported 67.1 90.9 448
sample A glutinous

mixed 67.0 90.6 442
imported 70.3 922 376

sample C non-glutinous
mixed 70.5 922 336

imported rice flour preparation
sk

ratio based on nitrogen content
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Fig. 12 Viscograms of preparation B, presented rice flour, presented modified starch and 2 mixed samples
Rice flour B : glutinous rice flour
Modified starch B : acetated waxy corn starch
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Fig. 13 Viscograms of preparation B, presented rice flour, presented modified starch and 2 mixed samples (enlarged figure)
Rice flour B : glutinous rice flour
Modified starch B : acetated waxy corn starch
Table 8 Viscosity characteristics of imported rice flour preparation B, rice flour, modified starch and these mixtures
gelati. temp maximum viscosity
sample o ’
Q) temp. (°C) BU)
preparation B imported 64.5 70.7 93
modified starch 100% raw material 65.9 70.2 1211
rice flour 75.7% / modified starch 24.3% * mixed 66.1 72.9 116
rice flour 85% / modified starch 15% mixed 65.8 72.4 82
rice flour 100% raw material 64.8 70.2 60

* mixed raw materials of rice flour and modified starch by the ratio calculated from nitrogen content and moisuture content
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Fig. 14 Relationship between rice flour content in mixed sample and X ot

maximum viscosity
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Fig. 15 Viscograms of preparation C, presented rice flour, presented modified starch and mixed sample

Rice flour C : non-glutinous rice flour

Modified starch C : cross-linked tapioca starch
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