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Effect of Indian Millet Koji and Legumes on the Quality and
Angiotensin [-Converting Enzyme Inhibitory Activity of
Korean Traditional Rice Wine

Jae Ho Kim, Seung Chan Jeong, Na Mi Kim' and Jong Soo Lee*

Department of Genetic Engineering and Bio-medicinal RRC, Paichai University
'Central Research Institute, KT & G Co.

To develop a high-valuable Korean traditional rice wine having antihypertension, effects of some cereal kojis and
legumes on alcohol fermentation and angiotensin I-converting enzyme (ACE) inhibitory activity of Korean
traditional rice wine were investigated. Korean traditional rice wine brewed by addition of 10% Indian-millet
koji into the mash showed the greatest ACE inhibitory activity of 43.0% and good ethanol productivity. The
ACE inhibitory activity increased up to 69.2% by addition of 50% of mungbean powder and 1% of dandelion

petal into the mash.
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ok ¢4 Fe R Helrk A7H el reninel e
®47F Aol angiotensinogen®l] 283l angiotensin 12
AAJsh o] TA] ACE(angiotensin converting enzyme)©]|
©]5) angiotensin II= AZHETE ©] angiotensin = 24 &
# F2 Yo7y, T3 aldosterone?| FH|E 5““\]74 1B
EF o2t % ARE z¥std A F7HE doA ¥
A AFARITY, ojefgk TS oY Ee A FeE W
el shiE sletel= Fele] ACE AiAl7} o] HojA A

L0 7 WARSS % captopril, enalapril, enazepril, lisino-
pril, ramipril 5] F3tHo2 FPPHUOH, o] F GFO|
=% captoprile] @A 7HF ®el AREEI vt zehvt
captoprile WH717F Fal Al sl Fgo] Wk 4

Ab 2717 Ao B&s|okshs ARER] or, allergy T

o FAgol qlof olefd BARL S2es] A 7. o)
%, 95, Aojel, BA 5o wud eEaEs) 4E R
A7 Fo| WA} HF 5L o2 ACE AdA @
8 @7k $ws] YT ALk,

P, WA e A2 99 AFF ¥ 2T A7
Qnoz U 4EF0, AR AEFO, FEoz A
EF0, QU AFFO, opphAloh AEFW 5 Ajzxsted of
S AU RS 2AR A5 R ACE A el
Sgre wmsnh =9 Suo S Foh BFulA
ACEE Asishe o] Aelol =52 25t 1%4 54
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B Ao w8t o 84E 7R 2RIV A%
2E Jwslr] gt WA ACE Aafi@Aie] ok g
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&Z WER AREE Saccharomyces cerevisiae(3T8& &
=2, 39 75)E AN, ¥ ARA FTHoEE 84
o] 78l amylaseE AAVYSl= Asp. awamori var kawachis
AFR-E19 L ACEE rabbit lung powder(Fl= Sigmarl A|&F)E
BE Z223lo] AL E3 ACE Asgd 34 714
2 AME-3F Hip-His-Leu: Sigmart(W]=) AFES ARE3IRS
o 7 ghe] Aleke BAg BEFS ARG

smiery gl=mel M=

ACE A0l Jutr Baa® &5 9718 B,
o), Ad Fo| BEdo) 40%Y SFTE Hriste L
T3 F 121°CoA 3087 AT A7l Asp.
awamori var kawachis 3E31] 30°ColA 5HUZF wiSst &
Az

FoNx, &2 ¥ UE

FrAZ 2 GFL 7] 599 ey daF AZPHE
YR WY A T o] AAsIg AR FEFE FRE
35 AlHE BHs & 408 B B S0mLol B 7HEA
1 & YJz713k v 99 Zol AR 4 10g3 LM 5
g2 H713l3 yeast extract-peptone-dextrose WA & ARE-3hed
30°Col A 297 WSt S, cerevisize 1 mLE FL3HA EF
sted 30°Col A 2U7F wjoksie] Al 23 TH.
92w A8y 38 7hzE 50 ¢S 1687 2ol A
3 BS wl g IUE7IENAM 100°CE 1XZE SRS
t}. o= 30°CE2 WA & & 100mLe} oA AT
Fr 9 72 55 BUES gy /1EeE 50%E U
o] 25°CoA 10€7r HEAZ & APEAAdsIZ AR
of NEE AFEslh

N ¥R o

ACE Mal{Ed

7% AEF SOmLE 7Y Az SEL BF AAS

742 A3l 50mLE 43 § Cushman 599
Mo wet e 7o) ACE AfEAES S8 7
Mol TU £ ethyl acetateD H )3t L F

Zo) S0uLE ACESY 150 uL(3.0 Uninet 712 <4 (pH 8.3
©] 100mM sodium borate %8 25mLo] 300 mM
NaCl#} 25 mg Hip-His-Leud £31) 50 uLst 41 ¥ 37°C0]
A 3087 HFAlZl T 1IN HCOIE ¥+ AAAZA. ©]
n-golo] §e]5o] L= hippuric acid®] ¥E 228 nmollA

=
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A 2712 738 oS F
AA=Z derg TFHE ZA3I%AL, pHE pH meter(Accumet
Basic pH meter, Fisher Sci. Co)Z SAFATH. S 3
Y dFFL 1% Azl AAGeR dt] 01N
NaOH gdjoz HAs 5 supatow FAIeII, 3wt
Zzo ARG FHalo] Fatdret o] FASATYC.
S AA (Minolta CT-20, Japan)2 LI (BE), aik(H4]
), bAEAEYE ZA 5] BAISHATON.

FAE HE/kRe A NEd £2 01%-20% 3
7}ste) Aze Zzke] AEFE| el REH HEF9
ARetd ASFO] wle] wel AFE BEA F4%(Quan-
titative Descriptive Analysis)O. 2 ThHe#}h 7ol AAlstinh ®
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Zbzre] AEFAA =2 £ e gk PAe] 54E BA
A T O, 3EAez A 7Y B B BA8E
o AAsgct w3 JAE 2 AAHAHA sEEs 7P
2t} 6, 7P 4T 19 HEE BAS 29 HAgE B
AFtgom BAEA Duncand] THHS AR ¥ A&
7ve) frojAdg A0,
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ZE QZES| UE WS SM ¥ ACE Mgy

T8 d 342 7R JEFE AFs] fsted A
ACE Agj&Ae] iz B9 559 ZFES o] &3t
99} o] Az UFEL 2zt 1098 Hrbstd 7zke] A
ExZ Azd 5 OF $E 43 ACE ATEE BH
3 tH(Table 1).

dete QAFL F5 AFE AT S5, g, E
n, B 59 o A|RI AEFI 168~172%F H
o Al e AMEslY AZd AEF 15.6%RT =%
t}. ol#]dt deke S AlE W =S ARSI
vk W o2 »A o] Axd WEH AT A9
AAE(15.5%) 7 AN 2T AEF(16.8%)7, Q4 AEF
(15.6%)29} o}7trlo} HEF(164%) T Ne-E& BAHF
3} vt

S, pHE 4.0~4.9019% 4 e U71E TAAE
Az ATE7}F 0.62%2 AL EFRL AH FHEOE Ax
& HNEFTE 039%2 W

w3, 7S JFEE olgste] Ay AFFe ACEA
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Table 1. Effects of cereal kojis on the alcohol fermentation and ACE inhibitory activity of Korean traditional rice wines

Traditional rice wines Etz‘%‘;"l Final pH T"t‘z{yj‘)c ids VOla?o;f) id Afc’fii?thy“zt;"fy
Maize koji-Rw 168 49 0410 0.030 375
Indian-millet koji-Rw 148 46 0430 0021 433
Wheat bran koji-Rw 172 43 0.620 0.020 290
Brown rice koji-Rw 17.0 42 0531 0.053 355
Barley koji-Rw 16.8 4.0 0470 0.021 350
Wheat koji"-Rw 156 42 0390 0.023 95

DWheat koji: commercial products from Chungang koji Co. (2001).

PAlcohol fermentation were carried out at 30°C for 10 day by addition of 10% each koji into the mash containing cooked rice 150 g and S.
cerevisiae.

Total acid content was described as succinic acid.

Table 2. Effects of legumes on the alcohol fermentation and colors of Korean traditional rice wines

Traditional rice wines” Ethanol Total acids Volatile acid Hunter's color values
(%) (%) (%) L (Lightness) a (Redness) b (Yellowness)
Mung bean-Rw 143 0.540 0.010 67.6 -0.24 +15.21
Red bean-Rw 139 0.480 0.008 437 +3.28 +16.65
Black bean-Rw 12,0 0.550 0.010 80.3 +0.59 +17.12
Soybean-Rw 13.0 0.530 0.009 64.3 +0.26 +17.47
Peanut-Rw 9.8 0.561 0.018 39.8 -0.34 +11.0
Kidney bean-Rw 7.8 0.530 0.010 45.8 +2.44 +15.29
Control (Indian-millet koji-RW) 139 0.501 0.008 944 -0.49 +8.42

UIndian-millet koji (10%) was added into the mash containing cooked rice 75 g and S. cerevisiae.

AL 77 YFoE AxT HETIF 433%2 AT o)L HUIBIA] &3 Az AFF} ¥ 13.0~143%
O 2 Az AFFET °F 5 Wi wUTh T3, S5, g By 7dE, BF, AT EY 5& AUkslke Ax
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Fig. 1. Effect of legumes on ACE inhibitory activities of Korean
traditional rice wines. Co
The Korean traditional rice wines were prepared by Indian-millet
koji and the mash containing cooked rice, S. cerevisiae and each
50% ligumes powder. Mb: Mungbean, Rb: Red bean, Bb: Black
bean, Sb: Soybean, Pn: Peanut, Kb: Kidney bean.
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Fig. 2. Quantitative descriptive analysis (QDA) diagram for
odor and taste of traditional rice wines brewed from different
addition amount of dandelion petals.

(- @ -: control, -4 -: 0.1%, -M -: 0.5%, - X -: 1.0%, -® -: 2.0%
were same as Table 3)
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Table 3. Effects of dandelion petals on the alcohol fermentation, ACE inhibitory activity and colors of Korean traditional rice wines

Hunter's color values

Traditional rice wines" Ethanol Total acid Volatile acid  ACE inhibitory
(%) (%) (%) activity (%) L (Lightness) a (Redness) b (Yellowness)
Rw-0.1% dandelion petal 12.6 0.92 0.120 49.5 779 -0.53 +14.03
Rw-0.5% dandelion petal 130 0.82 0.110 51.0 78.1 -0.54 +14.45
Rw-1.0% dandelion petal 122 0.81 0.170 69.2 79.5 -0.67 +15.11
Rw-2.0% dandelion petal 126 0.81 0.180 68.0 844 -0.81 +15.76
Control 134 1.02 0.260 61.0 69.0 -0.35 +14.43

DAlcohol fermentation were carried out at 30 for 10 days by addition of each concentration of dandelion petal into the mash containing 50%
mungbean, 10% Indian-millet koji, cooked rice 150 g and S. cerevisiae.
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