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Abstract In this study, to develop a higher value-added makgeolli, the Korean traditional rice wine
were made of four kinds of raw material cereals (wheat flour, puffed rice, non-glutinous rice, and
glutinous rice). To investigate the development potential of makgeolli as functional materials, their
physicochemical characteristics, phenol, flavonoid, and vitamin contents, and
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS) radical scavenging activity were evaluated.
Puffed rice makgeolli and non-glutinous rice makgeolli among four types of makgeolli were higher
contents of alcohol (16-16.5%). Of four types of makgeolli, puffed rice makgeolli showed 5.2+0.06 mg
GAE/mL, the highest level content of total phenol, and flavonoid contents of them were similarly high,
with a level of 470-490 ng QE/mL. Puffed rice makgeolli containing the highest level content of total
phenol resulted in 81.5%, the highest activity of ABTS radical scavenging. These results suggest that
puffed rice may be an effective raw material for makgeolli to be developed the antioxidant functional
materials.
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FE AER} JY=29] drotu|=AKarginine, glutamic
acid, leucine, lysine §), @&, otdl, ¥ {714 53
H]El B+, glutathion, proline, Z8tH -o|=& X3}t
o Bl 5 2% 98 ARRA B4 Akt
(2-5]. wetA] A= IR 77 2 AE
R Aot
e = oottt AE7sd ATaTE 59l 7
2 Qlgwta ik whAzie} vk Az
59 A7)s 24 A7 HioAe
A A A, AES, AAFAE B35
L e B2y & 9 opyE JRI)SAE 7t
Sl=EATHe]. #E Wang 52 2282
B HAEEEE 7 E4E 28A S dimethyl
succinic acid, ferulic acid, 1H-indole-3-ethanol,
2-(4-hydroxyphenyl) ethanol, 4-hydroxybenzaldehyde,
mono-methyl succinic acid, ¥ succinic acid 5=
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F4 #€9 A HolA & Hrh= WS ES ARESH
= Aol f25}

7 wrdE 9] Agrls 4ol ue B2 AtE
7t BaEQloy @A) s GERAoA HEHAo g A
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THEIE TRt AAolnt. 2 Ao dhdey #
IS ol T UREA] A5 okt
7| 9o Welae il u, Wa, 9 Wies
27t 2 BBE ohu ARERL olglel aYS
Azsleick. A 4550 e dios oae
of ojstely B4} IS 24t olsfety
59 goli7| 98l ¢2& T pH, $4h 4 Y
WFE SR AR ot s Akst
71578 EAE e, EgExolt, 9 HE) T ¢
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)(ABTS) =& 2ASHE S4stact. 191 &
A7 v EAZ Fof 47179 ¥E = F 7154
HuE Baslr] sl 73 Aottt f=rt FolIA &
ofE gttt

L)
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2.1 M=

e A2E A6 9= TE2 ART E @
2 FHEEZETONA AR AE ARESIGa Wk
L ALZ(SAJO, Seoul, Korea)Al&S WpnBo FA
(Dongsan, Yongin, Korea)Al&E& F+sto] AR&at3ict
YA J=H(Dongsan), $HAR(SCY, S. cerevisiae,
Songcheon Yeast, Cheongyang, Korea), ZA|&4
(glucoamylase 92%, a-amylase 8%, sp 30,000, Doyoung,
Anyang, Korea), 718|311 48F2KSoyulgok, Gwangju,
Korea)& AH&5HIt.
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38t & 25T oA 2 B IRIFE AA of7les  60RZT AT ¥REAFET ¥REHO] = 765
=t 123 o]FA whE ofr|&d U= 16 kg,  nmolA T60 UV-VIS spectrophotometer (PG
E 40 L& A dol] & A2 T 25ToA 287 HEA]  Instruments)2 S5t oH FoE A EEEL
A 1 gaF2 APkt 2l gallic acid€ o83 HZFIAS 53t A& mLd
27 Ha 19 g9g50] 8 &0 471 3E FEl=z gallic acid equivalent (GAE)Z WERH AT
£H1E IE 80 kgGHET WL A 155 FH urdao] EAoke & SR k0|E 2 DavisH
2, WtE= SAsl ¥ FEE 181 BebE (1612 -5-8510] Ssioint. Z429] 9kde] Al= 0.5 mLo
&2 AR), B 200 L, HAR(SCY) 20 g, BA®AL 1 M potassium acetate 0.1 mL, 10% aluminum
(Doyoung) 20 g, &8F22KSoyulgok) 3 kg @31 &  nitrate 0.1 mL @ ethanol 4.3 mLE 7}5to] E9st
ote] 25TolA 5A7E EAZT LEF B ol F 4087 2004 Aot SREAIFT & SR

4CoN Agstel Agstect

23 TS oY

£ Q7o) AZE Saed] I9e PP FFEA
FR310] 2stel 2gstelet. WA 100 mLo) A=
£ 2ol AL 8 70 mLo] S84 30 mLE 7t
o] 100 mL& WE 5] 15T F4AZ A8l 5%
shoict.

St
=K<}

24 pH & U
u4g]9] pHE Orion Star A211 pH meter
(Thermo Electron, Beverly, MA, USA)Z 7433t}
4t e FREATE13]0] T2 10 mLe 92
2] AlZof phenolphthalein AJA2FS Y1 0.1 N
NaOH &9oz #Aste] AH|E NaOH &9 F&
ZAHacetic acid) FFH®) LR FH4lsigict

25 iy g1
2 Aol AzxE wdee] g 2 DNS

(3,5-dinitrosalicylic acid)”} Z€=e] A4H 3-amino-
acid®] FE=E T60 UV-VIS
spectrophotometer (PG Instruments, Leicestershire,
UK)Z 575 nmollA 45t tH14]. S me/mL)
2 glucose (Sigma Co., MO. USA)ZE EZFZH(100
mg/mlL)}& Axste] FFAS M9t F Foisich

o1 =

5-nitrosalicylic

26 & Tz Y B2tEi0lC &Y

utd o EAfots ¥ He FF2 Folin-Denis H&

S-835}t0o] 2A3FH15]. 10% 2N Folin-ciocalteu®]
St H 3E7F AL2oA ®HREAZl & 10% NaCOs
g 42 F A dholA

wl=A9F 200 pLoF Z47ke] whhE] A& 100 LS T

(sodium carbonate) 700 uL

ol F=F2 510 nmolA IFYEES T60 UV-VIS
spectrophotometer (PG Instruments)2 43t F
HEFEAR] qurcerting |83t AL ZRE S
Shatstct

Stk
=K<}

2.7 HIEf2I

H]EH(ascorbic acid, nicotinic acid, thiamine)
g2 HPLC (Prominence HPLC, Shiemadzu Co.,
JAPAN)Z EA3}9it}t. HPLC #42 Atlantis dC18
column (150 X 4.6 mm, 5 pm; Waters, Milford,
MA, USAXS ARESI®OHW, column &%+& 30T,
mobile phase= 0.1 N trifluoroacetic acid, flow
rate= 1.0 mL/min8] Ao =2 ATt

2.8 ABTS ZiC|Z AHEN
Eizaieiiel AR oo 2,2'-azino-bis(3-

ethylbenzothiazoline-6-sulfonic acid)(ABTS) &t
Z AR SHHOE FRIstATE 7 mM ABTS 89
T} 2.45 mM potassium persulfate S8 2:19] Hl&
2 Zolste] ao] 12A12F WAAA 2o AR
o}, o]Z8A A2t ABTS radical cation -&9& PBS
buffer (pH 7.4)= 3]43t%] 734 nmellA T60 UV-VIS
spectrophotometer (PG Instruments)Z &3 H-<
8%=7F 0.70(£0.02)0] H=E skt A= ABTS
radical cation €9 1 mLo] 2] wH28] Al& 10 p
LE &%sto] 682 30CAA WA & 735 nm Tt
AolA FBEE ZGotArH17]. ABTS &g &AL
qL 2479l AEet SURY SFEE ot offiet
Zo] WEE%)E HASIITT.

ABTS 2tz &7 244(%)

= [1-(K&9 F8%=/34HEY F85%)x100
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Aah 13.5%2 P Rt Ame Wiw o)
(0.54£0.02%)7F 7V =L & 222](0.44+0.02%)
b 7P wolt. vl @Y gRe AW uhde
(7.25£0.07)7F 7  wS%kew R e
(2.75£0.05)7F 7P R94tt. pHe A%et gog grt
F 248(4.04+0.12)7F 7PE R 3E 9dy
(4.18£0.11)7}F 7P =9
Table 1. Alcohol contents, pH, acidity, and reducing

sugar contents in makgeolli using various raw
material cereals

Acidity

Alcohol . Reducing

Cereals %, v/) (%, as_acetlc pH sugar (a/L)
acid)

Wheat flour  13.540.3" 0.48+0.02 4.124¢0.10  2.75+0.05

Puffed rice 16.0£0.5 0.4520.01 4154012  4.25+0.08

NOnOInOUS 166105 0542002 4042012 535+0.08

Glutinous rice  14.0£0.4 0.44+0.02 4.18:0.11  7.25:0.07

Walues are meantSD (n=3)

w

2 £ Oz, 22EL0|E, L HIED] Skt
o] EXoks § Hls 9 EetEkolt TRk
Z73t Z3k= Table 29 Z9kth & ATollA] Axgt 4
59 #Hy EF 52 5% He(4.4-5.2 mg
GAE/mDL)1} Z8H-0]=(470-490 pg QE/mL)E &
Rt Q= AoE Ut 55] WinEoR Az
St 9489 & HedES 5.240.06 mg GAE/mLE
oh2 wEee} vlws) 7P E=quTh

Table 2. Total phenol and flavonoid contents in
makgeolli using various raw material cereals

Total phenols Total flavonoid

Cereals (GAE” mg/ml) (QE? yg/ml)
Wheat flour 4.6:0.05% 470:9.5
Puffed rice 5.2+0.06 480+10.0

Nonglutinous rice 4.7+0.05 490£10.5
Glutinous rice 4.4+0.04 490+10.4

"GAE, galic acid equivalent
2QE, qurcertin equivalent
WValues are meantSD (n=3)
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H 2 dFoA Azd 4379 FE=E o=
HPLC 24%& Bl vlEt(ascorbic acid, nicotinic
acid, ¥ thiamine) e 2435 23t JET} B3}
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Fig. 1. ABTS radical scavenging activity in makgeolli
using various raw material cereals
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