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Abstract

Makgeolli, known as takju, is a traditional alcoholic beverage which is native in Korea. It is made from various rice
and other cereals. This study is carried out to compare the physicochemical characteristics and functional quality of makgeolli
from various rice cultivars according to different amylose contents and amylopectin compositions. The ‘Goami2’, ‘Goami3’,
and ‘Goami4’ have high amylose contents and lower proportional degrees of polymerization (DP) 6~12 and higher proportions
of DP 13~24 in amylopectin of milled rice. Various variations are shown in pasting properties (viscosities) and gelatinization
characteristics, and it is supposed to be related to both the amylose contents and the amylopectin compositions of raw rice.
The makgeolli is being manufactured by using the 2-step-brewing method. The makgeolli is analyzed for alcohol contents,
pH levels, total acids, Hunter color values and organic acid compositions. The makgeolli of ‘Goami2’, ‘Goami3’, and
‘Goami4’ have showed higher makgeolli yields, lower ethanol contents and less sweetness than other cultivars, and they
also have high non-digestible carbohydrates contents which are derived from their high non-digestible carbohydrates contents
in milled rice. Therefore, we are able to suggest that it is necessary to improve the makgeolli fermentation processes of
‘Goami2’, ‘Goami3’, and ‘Goami4’.
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Table 2. Amylopectin chain length distributions by rice

cultivars
Cultivar DPY 6~12 DP 13~24 DP 25~36  DP 37~60
(%) (%) (%) (%)

P 3494042 51.7+0.0° 9.9+02°  3.6+0.2°
SG 33.0£0.1°  51240.1°  11.10.1°  4.8+0.1°
BJ 32.8+0.1°  51.440.1°  11440.0°  4.5+0.0°
GA2 204404 62103  13.4+04°  42+03™
GA3 20.540.1  62.5£0.1°  132+0.1°  3.8+0.1™
GA4 21440.6°  62.6£0.5° 11.740.6°  4.3+0.5®

D Degree of polymerization. > Each value is meantstandard deviation
and any means in the same column followed by the same letter are
not significantly(p<0.05) different by Duncan's multiple range test.

Table 1. Physicochemical characteristics of milled rice by cultivars

Cultivar Moisture ~ Amylose  Protein Lipid Ash Minerals(1g/g)
(%) (%) (%) (%) (%) Ca Fe Mg Mn Zn
PY 10.0? 20.1° 6.0° 0.6 04° 383.1° 34.6° 555 20 34.3¢
SG 15.4° 20.0° 4.7 0.6 0.5° 285.2° 23.4° 8481 30 41.8°
BJ 10.1° 10.9¢ 6.4 0.6 0.6° 393.4° 28.5° 765° 20° 39.8°
GA2 11.6° 30.4° 7.6° 2.0° 0.9 504.7* 433" 1,331° 50° 50.0°
GA3 11.1¢ 31.3° 7.2° 1.8 0.9° 518.5° 29.3° 1,376° 520 57.8°
GA4 14.1° 35.8° 7.1° 1.6° 1.0° 509.3° 38.5° 1,493 45° 59.4°

Y IP: Tlpumbyeo, SG: Sulgaeng, BI: Baegjinju, GA2: Goami2, GA3: Goami3, GA4: Goami4. ? Any means in the same column followed
by the same letter are not significantly(p<0.05) different by Duncan's multiple range test.
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Table 4. Cooking characteristics of milled rice grain using
an electric rice cooker

Water Volume lodine Soluble
Cultivar absorption expansion pH . N solid

ratio (cm') index (mg)
P 26379 3043° 6.93° 0.09° 5.17°
SG 2.97° 38.41° 6.95° 0.14° 4.40°
BJ 2.84° 2867  6.88° 0.044 4.12°
GA2 2.09° 25.35¢ 6.64° 0.17 476"
GA3 2.13¢ 25.02¢4 6.71° 0.17 5.12°
GA4 2,114 26784 6.93 0.19 5.85°
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Y OD 600 nm. ¥ Any means in the same column followed by the
same letter are not significantly(p<0.05) different by Duncan's
multiple range test.

)
gl

AZ17] A% 7k W 97 28 Ao s BeE i

2. EZY U2 B3 SN HO|
B EEW 9o 83 4 SHL Fig 19] A% 29

ok e FYFe] digt e Az el dF, AR,
W aobu|23, dlofm|3By, ‘dlotm|4% o] A=
80] 30% 719 9Ltk ol ‘UF, A7, WU o] u)
u] AP Fo] 242 19.8 g, 204 g, 19.0 g(Chun 5 2005; Oh 5
2011)19] ghsf], <3rofum|2%’, <31otu|3F’, ‘1otu|4s° 7} Z+
7+ 14.6 g, 14.1 g, 17.3 g(Korea Seed & Variety Service, 2013)
°%, 7 WEs} wol YaTe] Rus} Ao £ Aol
g HRlez A

Q=T £F 7+ wrdele] A S49] 20| S b B (Fig,
1. B, C, D), ‘31ojm)|35°9] Wy} 7472 71 £9Fom,
W57} 6582 7V Witk AHEL B 7F 98 Aol
£ Hol|x] @t M= ‘otu23’e}t ‘Iotu|3E vt
13.9, 13.62.2 §2J3lA =9It

Table 3. Pasting characteristics of milled rice flour by cultivars

Cultivar Peak Visc]?sity Trough viscosity Final viscosity Breakdown? Setback” Pasting tS:mperature

(RVU) (RVU) RVU) (RVU) (RVU) (©)
P 186.9% 101.1° 204.9° 85.8° 18.0° 68.0°
SG 180.9° 121.1° 207.1° 59.8° 26.2¢ 68.0°
BJ 193.9° 67.7° 104.6° 126.2° —89.3 68.0°
GA2 48.7° 41.4° 102.7¢ 7.3 54.0° 79.6°
GA3 53.3° 45.3¢ 109.6° 8.0° 56.3" 80.6"
GA4 97.44 87.6° 135.2° 9.8¢ 37.8° 78.5°

D Rapid visco units. ? Peak viscosity minus hot viscosity.  Final viscosity minus peak viscosity. ¥ Any means in the same column followed

by the same letter are not significantly(p<0.05) different by Duncan's multiple range test.
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Fig. 2. Chemical properties of makgeolli brewed from 6 raw rice cultivars. A: Ethanol contents, B: Brix degree, C: pH,
D: Total acidity. Any means in the same column followed by the same letter are not significantly(p<0.05) different by

Duncan's multiple range test.

Table 5. Organic acid content of makgeolli by rice cultivars

Organic acid content(mg%)

Cultivar
Citric acid Tartaric acid Malic acid Succinic acid Acetic acid Lactic acid
P 69.6*) 9.6° 50.6° nd® 24,7 566.4%
SG 50.1° 32.3% 55.5° 79.0 17.1¢ 341.7°
BJ 247 24.0® 170.4° nd® 23.3% 556.8%
GA2 47.8 4.6 49.1° 82.5° 522° 529.6™
GA3 40.9* 51.8° 86.9° 123.4° 43,0 335.3°
GA4 104.5° nd? 151.1° 207.4° 77.1° 765.3

Y Any means in the same column followed by the same letter are not significantly(p<0.05) different by Duncan's multiple range test.

2 Not detected.
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Fig. 3. Non-digestible carbohydrates of milled rice(A) and makgeolli(B) brewed from 6 rice cultivars. Any means in the
same column followed by the same letter are not significantly(p<0.05) different by Duncan's multiple range test.
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