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Grain Quality Characteristics for Brewing in Rice
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ABSTRACT : The study was conducted to investigate some grain quality characters related with
brewing fittness for rice wine by adopting eight rice varieties as materials.

Six japonica rice varieties except two Tongil-type rice had short and round grain of 1.80 or lower
grain length /width ratio. 1000—grain weight of brown rice was 21.7~29.5g of significant differ-
ence among varieties,

The white —center of rice grain was most severe in Hidahomare and Iri 402.

Among tested varieties, Seomjinbyeo, Iri 402, Dongjinbyeo and Hidahomare had 50% or higher
head rice ratio, while the others had relatively worse milling properties resulted from higher ratio
of notched-belly and broken grain,

Chemical components and total acid and amino acid content of refined rice wine was relatively
good in every variety,

Liquifying and saccharificating power was higher and koji conditon was also good in the varieties
of high head rice ratio.

Seomjinbyeo, Dongjinbyeo and Iri 402 was preferred in sensory test of refined wine and was
recognized as superior adaptable rice varieties for brewing rice wine,
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Table 1. Morphological properties of brown and milled rice grain

Milling Length Width Thickness L/W Whitecenter /
Varieties state (mm) (mm) (mm) ratio white belly
(0—9)

Hidahomare BR 5.17x£0.18 3.11+0.15 2.14+0.09 1.66 9/1
MR 4.85+0.22 2.88+0.16 1.86+0.11 1.68

Dongjinbyeo BR 5.01£0.12 2.97+0.11 2.19+0.08 1.69 0/3
MR 4.67+0.18 2.75+0.14 1.88+0.09 1.70

Seomjinbyeo BR 5.13+£0.10 2.9210.08 1.99+0.05 1.76 0/3
MR 4.74+0.18 2.69+0.14 1.72+0.09 1.76

Iri 402 BR 5.28+0.09 3.03+0.06 2.13+0.06 1.74 9/1
MR 5.00+0.22 2.77+0.10 1.85+0.06 1.81

HR9849-B—1 BR 5.48+0.27 3.32+0.17 2.37+0.42 1.65 7/1
MR 5.19+0.22 2.97+0.14 1.95+0.14 1.75

Dohoku 144 BR 4.85+0.21 2.85+0.13 2.00£0.08 1.70 0/0
MR 4.67+0.22 2.63+0.12 1.71£0.09 1.78

Baegyangbyeo BR 5.58+0.22 2.74+0.08 1.96+£0.23 2.04 0/1
MR 5.34£0.22 2.59+0.10 1.62+0.11 2.06

Singwangbyeo BR 5.98+0.11 2.61+0.10 1.92+0.07 2.29 3/1
MR 5.63+0.21 2.47+0.09 1.64£0.07 2.28

BR : Brown rice, MR : 28% milled rice, L. /W ratio : Length /width ratio
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Table 2. Milling properties of brown and milled rice grain

Perfect Notched-belly Broken Immature Damage 1000—grain
Varieties grain(%) kernel(%) kernel(%) grain grain wt. (g)
BR MR . BR MR BR MR (%) (%) BR MR
Hidahomare 83.3 52.8 9.5 30.2 2.6 17.0 3.6 1.0 25.2 184
Dongjinbyeo 77.8 63.0 125 19.3 0.9 17.7 6.9 1.9 22.8 175
Seomjinbyeo 79.5 725 4.7 13.2 6.8 14.3 6.9 2.1 224 165
Iri 402 86.6 61.5 2.6 18.9 2.6 19.6 4.9 3.3 240 187
HR9849—B—1 86.6 47.9 5.2 20.9 2.6 3L2 1.5 4.1 29.5 22.6
Dohoku 144 61.0 33.4 23.3 16.4 6.0 50.2 9.7 0 21.7 15.9
Baegyangbyeo 71.9 226 20.1 37.3 5.6 40.2 0.4 2.0 22.9 17.7
Singwangbyeo 82.1 39.4 10.2  38.3 6.0 22.3 0.7 1.0 23.2 17.0
BR : Brown rice, MR : 28% milled rice
Table 3. Chemical properties of brown(BR) and milled rice grain(MR)
Moisture Starch Protein Oil F.{fA Amylose AD.V.
Varieties (%) (%) (%) (%) (%) content(%) (1—9)
BR MR BR MR BR MR BR MR BR MR MR MR
Hidahomare 11.8 11.3 69.2 83.5 8.4 5.6 2.0 0.1 1.0 0.1 174 5
Dongjinbyeo 1.7 117 7.3  79.7 7.8 5.0 27 02 05 01 18.2 8
Seomjinbyeo 1.7 119 69.2 79.7 78 5.2 22 01 0.9 01 20.2 8
Iri 402 122 122 65.0 74.5 87 58 20 01 1.2 01 19.1 5-
HR9849—-B—1 11.3 11.3 68.7 72.5 8.9 6.5 26 0.1 0.6 0.1 16.6 8
Dohoku 144 11.6 11.0 69.2 810 8.0 5.5 2.2 0.1 1.0 0.1 16.8 5
Baegyangbyeo 12.2  12.0 71.9 75.8 8.6 6.1 2.0 0.1 0.5 0.1 15.9 5
Singwangbyeo 121 11.2 72.8 74.2 8.5 6.0 3.0 0.1 0.7 0.1 16.4 5

A D.V: Alkali digestion value(1.7% KOH), F.f. A : Free fatty Acid
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Table 4. Varietal difference in properties of koji quality

Properties of koji quality Absorbing
Varieties Condition  Absorbing  Condition Total Amino Liquifying  Sacchari- ratio of
of socking ratio of koji acid acid power ficating steamed
milled grain (%) (%) (%) (WV/0.1g)  power rice(%)
(WV /0.1g)
Hidahomare + 38.3 + 0.55 1.00 81.30 17.10 49.6
Dongjinbyeo +++ 35.5 +++ 0.36 1.00 95.37 19.40 46.3
Seomjinbyeo +++ 38.3 ++ 0.24 0.89 102.20 20.00 48.5
Iri 402 +++ 35.2 +++ 0.46 0.93 92.60 18.20 46.1
HR9849-B-1 +++ 38.8 ++ 0.32 0.92 83.80 16.20 47.8
Dohoku 144 + 38.4 ++ 0.40 0.93 76.50 15.60 47.6
Baegyangbyeo + 35.6 ++ 0.38 0.90 68.60 12.70 47.3
Singwangbyeo + 38.0 ++ 0.49 1.03 60.60 12.40 49.3
% Koji condition ; + : Insufficient, +-+ : Average, ++-+ : Good
Socking milled grain : 15C water /30min, dropping 1 hour
Steamed rice grain : 105C /40min
Table 5. Decreasing aspects of CO: during fermentaion
Decreased amounts of CO2 during fermentation Total
Varieties decrease of
3hrs. 6 8 10 15 17 20 COx(g)
Hidahomare 2781.4 2737.1 2711.5 2694.9 2668.4 2649.2 2636.6 144.8
(44.3) (25.6) (16.6) (26.5) (19.2) (12.6)
Dongjinbyeo 2813.3 2768.5 2737.2 2717.5 2683.9 2668.2 2655.3 158.0
(44.8) (31.3) (19.7) (33.6) (15.7) (12.9)
Seomjinbyeo 2675.4 2636.4 2610.1 2589.5 2557.4 2538.9 2523.3 152.1
(39.0) (26.3) (20.6) (32.1) (18.5) (15.6)
Iri 402 2623.9 2583.4 2554.8 2538.3 2506.9 2493.6 2483.9 146.0
(40.5) (29.6) (18.5) (31.4) (13.3) (10.7)
HR9849-B-1 2970.0 2926.5 2903.0 2886.2 2858.0 2840.9 2830.0 140.0
(43.5) (23.5) (16.8) (28.2) (17.1) (10.9)
Dohoku 144 2729.0 2689.2 2661.6 2644.4 2618.2 2597.7 2586.8 142.2
(39.8) (27.6) (17.2) (26.2) (20.5) (10.9)
Baegyangbyeo 2797.1 2754.5 2727.6 2711.2 2685.7 2671.4 2662.2 134.9
(42.6) (26.9) (16.4) (25.5) (14.3) (9.2)
Singwangbyeo  2732.6 2691.6 2663.1 2645.8 2614.2 2600.3 2590.2 142.4
) (41.0) (28.5) (17.3) (31.6) (13.9) (10.1)

( ) : indicates decreased amonunts of COz during each interval of fermentation
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Table 6. Quality-indicators for extracted liquid of brewing materials

Baume Total acid ) Amino acid Alcohol
Varieties ) (%) (%) (%)
Hidahomare -5.0 2.6 2.0 12.5
Dongjinbyeo 5.0 2.6 1.6 135
Seomjinbyeo —=7.0 2.8 1.8 12.2
Iri 402 3.0 2.6 2.0 11.9
HR9849-B-1 —-35 2.7 2.2 11.7
Dohoku 144 ~1.0 2.5 1.8 11.7
Baegyangbyeo 5.0 2.3 1.6 - 12.2
Singwangbyeo 1.0 2.4 1.9 11.9

Table 7. Sensory testing result of rice wine(Sake) for eight rice varieties

Varieties Hidaho- Dongjin- Seomyjin- Iri HR9849 Dohoku Baegyang- Singwang-
Item mare byeo byeo 402 -B-1 144 byeo byeo
‘Taste ++ ++ +4+ ++ ++ ++ + +
Flovour -++ +++ +++ +-++ ++ + + +
Synthesis ++ “+++ +++ +++ ++ + + +
result .

=+ : Insufficient, ++ : Average, +++ : Good

Table 8. Overall evaluation of brewing fittness for eight rice varieties

Varieties Hidaho- Dongjin- Seomyjin- Iri HR9849 Dohoku Baegyang- Singwang-
Item mare byeo byeo 402 -B-1 144 byeo byeo
Meterials ++ +++ +++ +++ +++ ++ + +
evaluation
Sensory test ++ +++ +++ +++ ++ + + +
Fermentation  ++ +++ +++ +++ + + + +
value
Fermentation + +++ ++ ++ + +++ +++ +++
component
Pounding ++ +-++ +++ +++ + + + +
result
Overall ++ +++ +++ +++ + + + +
evaluation

+ : Insufficient, +-+ : Average, +++ : Good
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