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Influence of Grain Type on Physical and Chemical Properties of Rice for
Sake Brewing'

TosHYasu Yanacrucui,* Hiromt Yamamoro, Noriko Mivazaki, Tomoko NaGANO, and YOSHINORI
Wakal (Kizakura Sake Brewing Co., Ltd., 223 Shioya-machi, Fushimi-ku, Kyoto 612) Seibutsu-kogaku 74:
97-103, 1996.

The grains of rice varieties mainly used for sake brewing are of two types, one with a central
white core (shinpaku) and one without such a core (muhaku). The differences between the properties of
the two types of grain were investigated. With respect to their physical properties, differences were
observed in the weight of 1,000 grains, total gap volume, dynamic viscoelasticity and specific gravity.
In the case of their chemical components, however, the two types of grain showed no clear differences.
In the polishing process, shinpaku grains were more breakable than muhaku. In a digestion test,
shinpaku grains had a higher digestibility value [dissolved sugar concentration (Brix)] than muhaku.
However, differences in digestibility were found to be more highly significant among rice varieties

than between the two types of grain.
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Table 1. Rice grain features analyzed.

Feature

Abbreviation

Weight of 1,000 brown rice grains (g)

Lateral area of brown rice grain (mm?)

Specific gravity of polished rice grain

Crude protein content in polished rice grain (%)
Potassium content in polished rice grain (ppm)

Manganese content in polished rice grain (ppm)

Water absorption rate of polished rice grain after 20 min steeping (%)
Water absorption rate of polished rice grain after 120 min steeping (%)

Water absorption rate of polished rice grain after steaming (%)

Digestibility of polished rice grain (Brix)

Digestibility of polished rice grain (Formol-nitrogen)

Weight 1,000

Area

Specific gravity

Crude protein
Potassium

Manganese

Water absorption (20)
Water absorption (120)
Water absorption (ST)
Digestibility (Br)
Digestibility (FN)
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Table 2. Influence of shinpaku on physical properties of rice.
Variety Where Weight 1,000 (g) Area (mm?) Specific gravity
harvested Shinpaku Muhaku Shinpaku Muhaku Shinpaku Muhaku

Gohyakumangoku Fukui 28.33 25.67 13.3 11.9 1.456 1.461
Gohyakumangoku Kyoto 27.67 26.00 12.8 12.4 1.459 1.460
Yamadanishiki Hyogo 28.67 27.67 13.9 12.7 1.456 1.462
Yamadanishiki Fukuoka 27.67 26.33 13.2 12.5 1.450 1.465
Okuhomare Fukui 31.33 28.67 13.9 13.1 1.447 1.462
Tamazakae Shiga 30.33 28.33 13.4 12.5 1.456 1.464
TIwai Kyoto 28.67 26.67 13.5 12.3 1.447 1.466
Wakamizu Kyoto 26.33 26.00 13.2 12.2 1.454 1.465
Shikeisake No. 56  Shiga 28.67 24.33 13.3 11.7 1.449 1.469
Average 28.63 26.63 13.4 12.4 1.453 1.464
Result of variance Variety? *

analysis Shinpaku® *k *k >k

2 Component of variance analysis.
* Significant at 5% level.
** Significant at 1% level.
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Fig. 1. Influence of shinpaku on true polishing ratio.

Symbols: O, shinpaku; ®, muhaku.
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Fig. 2. Relationship between ratios of muhaku and
whole rice. Ratio of whole rice (%)= 100-cracked
rice ratio. 1, Tamazakae (Shiga); 2, Yamadanishiki
(Hyogo); 3, Yamadanishiki (Fukuoka); 4, Gohyaku-
mangoku (Fukui); 5, Okuhomare (Fukui); 6, Waka-
mizu (Kyoto); 7, Shikeisake No. 56 (Shiga).
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Table 3. Influence of shinpaku on chemical properties of rice.
Variet Where Crude protein (%) Manganese (ppm) Potassium (ppm)

Y harvested  Ghinpaku  Muhaku Shinpaku ~ Muhaku Shinpaku ~ Muhaku
Gohyakumangoku Fukui 5.33 5.73 8.82 8.67 629 624
Gohyakumangoku Kyoto 5.83 6.07 10.19 9.63 535 505
Gohyakumangoku Niigata 5.03 5.16 7.77 7.53 561 528
Yamadanishiki Hyogo 4.99 4.82 9.13 8.87 596 608
Yamadanishiki Fukuoka 5.05 4.88 12.04 12.03 595 588
Okuhomare Fukui 6.16 6.05 12.62 12.19 617 637
Tamazakae Shiga -~ 5.27 5.10 10.73 10.46 573 607
Twai Kyoto 5.26 5.12 14.78 13.64 503 514
Wakamizu Kyoto 5.53 5.72 9.17 8.63 558 572
Sachidama Shimane 6.04 5.75 7.83 7.49 540 615
Average 5.47 5.44 10.13 9.91 571 580
Result of variance Variety?* *k ok *%

analysis Shinpaku? *k

¢ Component of variance analysis.
* Significant at 5% level.
** Significant at 194 level.
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Table 4. Influence of shinpaku on dynamic viscoelasticity and total gap volume of steamed rice.

Modulus of Modulus of Total gap volume
) Where elasticity viscosity Loss tangent (g water/ .
Variety harvested (X 10°dyn/cm?) (% 10* dyn/cm?.s) g dry rice)
Shinpaku Muhaku  Shinpaku Muhaku  Shinpaku Muhaku  Shinpaku Muhaku
Gohyakumangoku Fukui 2.50 1.94 6.58 7.79 0.284 . 0.338 1.71 1.44
Gohyakumangoku Kyoto 2.03 2.31 5.18 6.09 0.315 0.336 1.60 1.42
Gohyakumangoku Niigata 1.53 2.16 3.70 5.95 0.299 0.338 1.66 1.43
Yamadanishiki Hyogo 1.53 1.56 3.92 4.86 0.266 0.267 2.02 1.79
Yamadanishiki Fukuoka  2.42 2.52 5.68 6.51 0.297 0.321 1.92 1.86
Okuhomare Fukui 1.89 2.06 4.87 5.30 0.314 0.324 1.45 1.34
Tamazakae Shiga 2.36 2.57 6.12 6.99 0.334 0.342 1.54 1.23
Twai Kyoto 1.92 2.21 4.20 5.18 0.276 0.301 1.69 1.72
Wakamizu Kyoto 1.31 1.94 3.02 5.24 0.299 0.363 1.79 1.48
Sachidama Shimane  3.19 2.63 5.99 7.48 0.322 0.366 1.65 1.70
Average 2.07 2.19 4.93 6.14 0.301 0.330 1.70 1.54
Result of variance Variety? * *k * *ok
analysis Shinpaku® *k *k *%

2 Component of variance analysis.
* Significant at 5% level.
** Significant at 1% level.
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Table 6. Differences in digestibility of powdered polished rice between shinpaku and

muhaku.
. Where Water abz%non (ST) Digestibility (Br)
Variety 0
harvested
Shinpaku Muhaku Shinpaku Muhaku
Gohyakumangoku Kyoto 32.0 31.4 13.9 14.2
Gohyakumangoku Fukui 34.8 28.6 13.7 13.2
Yamadanishiki Hyogo 28.8 28.9 13.3 13.6
Okuhomare Fukui 29.0 31.6 13.4 14.0
Tamazakae Shiga 31.4 31.9 13.6 13.4
Average 31.2 30.5 13.6 13.7
Result of variance Variety®
analysis Shinpaku®

2 Component of variance analysis.
* Significant at 5 level.
** Significant at 1% level.
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