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Abstract

Goami2, Goami3 and Goami4 were identified as fiber-rich rice cultivars which were developed by mutation breeding
with Ilpum. The purpose of this study was to develop a method for producing Makgeolli with the fiber-rich rice cultivars,
Goami2, Goami3, Goami4, and to investigate the characteristics of Makgeolli during the fermentation process. Makgeolli
was produced herein by fermentation steamed rice (SR), raw rice flour (RF), and steamed rice flour (SF) from Goami2,
Goami3, Goami4, llpum and Sealgaeng rice cultivars. The physicochemical characteristics including alcohol and sugar content,
pH, total acidity, TDF (total dietary fiber), and color of the Makgeolli samples were analyzed. Makgeolli produced with
Ilpum and Sealgaeng showed satisfactory fermention characteristics in alcohol and sugar content when SR, RF and SF were
used. In the case of Goami2, Goami3, and Goami4, the use of SF resulted in 17.2~20.1% alcohol content, whereas only
10% alcohol was produced by SR. The sugar contents in the SF-makgeolli samples were also higher (9~10 °Brix) than
in the SR-makgeolli (5.35~5.44 °Brix) for Goami2 and Goami4 cultivars. The dietary fiber contents of the Makgeolli samples
produced using SF from the fiber-rich rice cultivars were higher (1.35~1.52 g/100 mL) than those produced with llpum
and Sealgaeng (0.74~0.87 g/100 mL). From these results, it may be suggested that SF would be an appropriate material
to brew Makgeolli using fiber-rich rice cultivars to obtain better physicochemical and functional qualities.
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Fig. 1. Schematic diagram of Makgeolli using fiber-rich rice cultivars. SR: steamed rice, RF: raw rice flour, SF: steamed

rice flour
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Table 1. Physicochemical characteristics of raw rice cultivars

Moisture Amylose Protein Lipid ~ Ash ~ TDF
) D (9 (B (%) (g100g)
Goami2 1445 338 74 114 044> 45
Goami3 153> 347°  80° 115" 055 86
Goami4 15.6°  37.1° 82  149° 055 44
Tlpum 1354 208 65 0519 035 25
Sealgaeng 12.8°  203%  72°  0.60° 036" 2.8

) TDF: Total dietary fiber
Mean with same letter are not significantly (p<0.05) different by
Duncan's multiple range test.

Cultivar




854 AL - o]48 - A - olgA -
EE 98 /Am slok 9 EIT g ofg
o} B3} 34 29 ool AAHI, HAo] o
§1-7HA]—9—1E7} 75.7~76.7C2 A=y} AR}t 7C
Aoz waso] glrkYoon 5 2013). wreba] Aol
Mok olE 2 ol & HobupE, otul3E, opu]
45 FHEL AnTo] 2ANE A9 S st Hol
FT AE Al o8-8 & Y2

N
kI
o
=]
(T
o
()
o
JI:I
i
o
10
il
A
am
0z

Azgye 9o o F59 0o Bariz 5 &
& W WUSK: Fig. 20 Uk dmE Fe wAed &
< Rt RJ 9] shutl, A 2 AFH o) ‘1*

of W2 2 Hjo] glo] W 27|%H &

Ao & 31 F7Fsto] 7~9UA o JJJ-Zl—E— Hel iﬁ,
1 o]z &% HastAY, FE7F FAHo %I TE
20% HEoA Tazl A FefE Bk v o}u]z

%, Jou3E, JopjdE ArFS Y —X}iﬂ— E}H 2
gl &EE Aol TaE 11E7HA] dts] Sttt w5
T Y LSS WA Fotal TaEvE Haoiwd &
Folirh. dubAQl whde] Az A 9 T2 AL Ha
o 93t HE HajS =& BF o2 A&y, 1oln23F,
aopH3E, Jopnd4E Fo| FFELS FARY Fole =3
7t 48] o]Fo|x)A| ghok, ujAYEl T FIAE Y U=
< UE o] T3] oA P ALz FHErHChun

Holg - guleh- A% -

A7 - ARG A=AFITEEA
5 2014). Ak 2o}u23, Toju]3E, Tojul4E upAe] A
=y £7P A &2 A7 B9 EE H8siEY
T OLA7IA] L& AT 53] STt ARE
JE—%—Z} aHE oA 10% HEo) g ATl A%
$E7HA BoHA, AT HEHOR o) RoIRE
= J% = Asith. dm=o] At A S o83t Lo}
U225, Jotu3E, dlotuj4s wrdE|E Al2stEd A E (Chun
S 20149 A AR A= gFE BYF] 10-105% =
o|d AT v|wa] Brjgts Totu|2E, 1otu|3E, F1ofu]|
45 T2 AVMRE 5t Xﬂéﬂ grd ol A 9 "é:’i

X
oFz
9
7.2~20.1
[e]

—_

A5l ol GA 2 AL & 5 AT ol ol
Y ETY AL VIEE o] HEEE AR F¢ dxﬂ
AR F2 5 oM UAFe] EHA Zpo| 2 Qlte] ‘é_P A
I g Aot BESAZR| 2po)7t A dF-E AYAFFe] gt
A= A(Lee 5 2012a)0. 2 AR F T

2) & &2 vist

Zr E59 AxYH w2 grde| ] wra |7k 5k o
&<F W3l Fig 33 2 T 39 oA ¥R
7t 5919 o e SARE S By, AAFez u

b{

R 2607 B SYAA 38 BN 38 % 7
AR E Al AR FASHET, 79 ol FolE A A}
3 429 GES FAske] Hdevt AU S & 4 9
ook BEs} BE 29l F43 Wold ot 29 B
Fo WO qlste] Hue] g3t YR Wit FH3 A
Axlo] AN o2 o] Papo] a5t =

Aoz 223 4
QUL 3R e Bl o5t § AN SETt 2Z 57}

mlo
>.
‘

y

15

/ -&-Goami2-SF
F'e ~+-Goami2-RF
-5 Goami2-SR

Ethanol concentration (%)
Ethanol concentration (%)

15

-e-Goami3-SF
* Goami3-RF
-=Goami3-SR

-®-Goami4-SF
-#-Goami4-RF
-5 Goami4-SR

\
|
P
m
Ethanol concentration (%)

0 5 10 15 20
Fermentation period (days)

10 15 20 o 5 10 15 20
Fermentation period (days)

Fermentation period (days)

=y —

T 2 - /L ,Q, e ] T2

Ethanol concentration (%)
B
Ethanol concentration (%)

~o-llpum-SF
- llpum-RF
= llpum-SR

& Seolgaeng-SF
-+ Seolgaeng-RF
<+ Seolgaeng-SR

0 5 10 15 20 0 5
Fermentation period (days)

10 15 20
Fermentation period (days)

Fig. 2. Changes in alcohol contents of Makgeolli with fiber-rich rice cultivars during fermentation period. SF: steamed

rice flour, RF: raw rice flour, SR: steamed rice
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Fig. 3. Changes in total sugar contents of Makgeolli with fiberrich rice cultivars during fermentation period. SF: steamed

rice flour, RF: raw rice flour, SR: steamed rice
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Table 2. The mixing ratio of raw ingredients in Makgeolli

ColA] - MobE - fevleh- oAT - B - AEA  IFABIYRA

Table 3. Chemical characteristics of Makgeolli with fiber-

brewing rich rice cultivars
Stage Materials SFY RF? SR? . Acidity TDE"
Cultivar Type H
Rice(g) - - 210 . (mL) P (g/100 mL)
. 2) abc ef c
Rice powder(g) 210 210 . SF 3.62 3.76 135
1" stage  Nuruk(g) 4 4 4 Goami2 ~ RFY 4.10° 4.09™ 0.72!
Yeast(g) 2 2 SR 3,70 3.35% 0.75"
Water(mL) 315 420 315 SF 3.30™ 3.75% 1.44°
Rice(g) . . 700 Goami3 ~ RF 3.90® 4.00% 0.80%
cde h hi
Rice powder(g) 700 700 . SR 3.13 3.18 0.75
be f a
2 stage  Nuruk(g) 14 14 10 SF 3.32 3.61 1.52
Yeast(g) 6 6 . Goami4 ~ RF 2.93%f 4,034 0.85¢
def e
Water(mL) 1,050 1,400 735 SR 2.92* 3.42¢ 0.96
f abc f
D SF: steamed rice flour, ? RF: raw rice flour, ¥ SR: steamed rice SF 230" 4.05" 0.87
lpum RF 2.85%f 425%™ 0.74"
ef a ghi
9 4% e 3% gt A 2% FIKPark 5 2011) SR 253 450 07
SF 2.80%F 3.85% 0.85®
gho] 2.05~4.72%1 A} vlwsl & of 2 AYA A=z ot o . N
abe ghi
A9 AT e mE= HAH o] 9] o] Tl T} Seolgaeng ~ RF 3.30 4.07 0.78 .
SR 2.50° 4.30% 0.74"

4) pH

Fo0 AL GEjsto] Ax3 dde oA pHE &
gt A}, aropm2%, J1opu|3%, ofn|43 o] uhH g)= pH
7} 3.18~4.09 ® o] 9, dEZ o} A7PH Q] pHE 3.85~
4.50] ¢ tH(Table 3). BF 2|o| A9 pH Fh-2 9t &a %1
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Z4H} FEAIE Aol FTlste] et o3t o 7HsA
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=6|(Lee 5 2011a), Ao}H]2%, F10}H]|3%, J_O]'u]4§ s
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A7V EE sty SA4 2 FSAHOE A 23 “—'P*EIOH
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O
r-ln:
o

o

Y TDF: Total dietary fiber, ¥ SF: steamed rice flour

9 RF: raw rice flour, ¥ SR: steamed rice

Mean with same letter are not significantly (p<0.05) different by
Duncan's multiple range test.
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Table 4. Color values of Makgeolli with fiber-rich rice

cultivars
Cultivar Type Color value
L a b
SEY 72.00° 0.29% 11.51
Goami2 RF? 60.69' 2.24° 13.66®
SR? 72.97° 1.01%¢ 12.84%4
SF 70.51% 0.48°* 11.62¢
Goami3 RF 61.15" 1.37° 13.85%
SR 7342 1.09% 13.35%
SF 68.90° 0.83% 11.49¢
Goamid RF 65.02% 0.91>¢ 12.95°
SR 72.99* 125 13.65®
SF 64.01° 0.34% 10.86
Tlpum RF 58.92¢ 0.83% 13.65%
SR 63.94¢ 1.39° 13.7%
SF 61.80° 0.18° 12.51%%
Seolgaeng ~ RF 62.63%" 0.23° 12.51%%
SR 7222 0.67"% 12.18%

D SF: steamed rice flour, 2 RF: raw rice flour, > SR: steamed rice
Mean with same letter are not significantly (p<0.05) different by
Duncan's multiple range test.
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