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ABSTRACT: For development of new high-value Korean traditional fermented food by using bioactive fungi and
bacteria, Nuruk, Makgeolli and Cheonggukjang were prepared by mold, yeasts and bacteria from Korean traditional
fermented foods and their physiological functionalities were investigated. Aspergillus oryzae N152-1 Nuruk showed
the highest antihypertensive angiotensin I-converting enzyme inhibitory activity(57.2%), and Makgeolli made by
Saccharomyces cerevisiae Y111-5 and commercial JS Ipguk (solid cultures of saccharifying enzyme-producing mold)
was showed 42.0% of anti-obesity a-glucosidase inhibitory activity. Among various Cheonggukjang, No 463 Cheon-
ggukjang made by Brevibacterium iodinum NCDO 613(T) was showed the highest fibrinolytic activity (size of clear
zone: 28 mm) and good anti-obesity a-glucosidase inhibitory activity.
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Table 1. Physiological functionalities of various Nuruks made by molds from Korean fermented foods

ACE” XOD?

o-Glucosidase  Tyrosinase

- nbiory ity LT P iy oy LG
(%) (%) (%) (%) (%) %) zone: mm)
persills oviae 572404 nd” nd  22%01 nd 216402 12,0
S conmbifera 523403 nd nd 20403 nd 246038 nd
peille ovie 46.9+0.2 nd nd 14201 nd 24306 nd
ﬁ’;‘;jgf . ;”u'fuzb"fm 298407 nd nd  27£02 nd 273404 10.0
ﬁ’;“gj_i N ;”u'fuzb"fm 31205 nd nd  21£02 nd 56+0.1 nd
Foeoelodies corvmbiferus nd nd nd 2504 nd 6.0+0.9 nd
Qopersillus Slovs 49.8+0.8 nd nd 24201 nd 85402 13.0
Henc s S 484+ 0.6 nd nd 26402 nd 8.340.1 10.0
Ao cormbifera 39.640.3 nd nd 31402 nd 93+03 nd
dspergilins iger 42902 nd nd  16+05 nd 22304 nd
Commercial 272:£0.1 nd nd nd 273403 142409 nd
(ommercial 15803 nd nd nd nd 13.0£0.9 nd
(ommercial 49.0+0.4 nd nd nd nd 9.0+0.9 nd

YACE, angiotensin I-converting enzyme; XOD®, xanthine oxidase.
b)n.d, not detected.
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Table 2. Physiological functionalities of various Makgeolli made by yeasts from Korean fermented foods

ACE” XOD” ~Glucosi Tyrosi
AC X0 SOD-like  Antioxidant Clucosidase  Tyrosinase b LG
. inhibitory  inhibitory .. .. inhibitory inhibitory ..
Makgeollis . . .. activity activity .. .. activity (clear
activity activity (%) %) activity activity zone: mm)
(%) (%) ’ ’ (%) (%) '
Saccharomyces cerevisiae b)
+ + +
Y54-3 Makgeolli 84.0+£0.3 9.6+0.6 n.d 7.7+0.1 n.d n.d nd
Saccharomyces cerevisiae
+ + +
Y64-3 Makgeolli 84.0+04 13.0+0.1 n.d 7.9+0.1 n.d n.d n.d
Pichia burtonii
0£0. T£0. . D £0. . . .
Y86-5 Makgeolli 82.0+0.6 47+0.2 n.d 7.5+0.1 n.d n.d n.d
Saccharomyces cerevisiae
+ + +
Y884 Makgeolli 81.9+0.5 55+04 n.d 6.7+0.1 n.d n.d n.d
Saccharomyces cerevisiae
+ + +
Y90-5 Makeeolli 86.3+£0.3 55+0.2 n.d 83+£02 nd n.d n.d
Saccharomyces cerevisiae
+ + +
Y98-5 Makgeolli 85.4+0.6 11.0+0.2 n.d 59+0.5 nd n.d n.d
Saccharomyces cerevisiae
+ + +
Y99-7 Makgeolli 843+0.1 7.6+0.2 n.d 9.7+0.2 n.d n.d n.d
Pichia anomala
+ + + +
Y1034 Makeeolli 70.1+0.2 22+0.1 n.d 55+0.2 240+0.2 n.d n.d
Saccharomyces cerevisiae
+ + + +
Y172-8 Makeeolli 90.5+0.2 9.6+0.1 n.d 9.0+04 nd 7.9+£0.9 n.d
Pichia burtonii
+ + +
Y1979 Makeeolli 90.6 + 0.7 3.8+0.5 n.d 59+0.1 nd n.d n.d
Pichia burtonii
+ + +
Y257-7 Makeeolli 80.0£0.5 48+0.1 nd 6.5+0.1 n.d n.d nd
Pichia anomala 812402  7.1+03 n.d 51+03 327402 n.d n.d
Y197-13 Makgeolli ’ ’ ’ ’ ’ ' ’ ’ ’ ’ ’
Clavispora lusitaniae
+ + + +
Y2634 Makeeolli 81.9+0.3 10.0+0.4 nd 8.5+0.1 n.d 0.8+0.1 nd
Saccharomyces cerevisiae
+ + + +
Y111-5 Makeeolli 73.8+0.7 8.7+0.9 nd 4.6+0.1 42.0+0.2 n.d n.d
Saccharomyces cerevisiae
+ + +
Y98-5 Makeeolli 81.0+04 84+03 nd 69+04 n.d n.d n.d
Commcial- Lp Makgeolli 88.0+0.3 10.0 £ 0.6 n.d 8.4+0.1 n.d 74+0.2 n.d
Control” 83.3+0.1 93+0.2 n.d 6.9+0.1 n.d 29.9+0.2 nd

YACE, angiotensin I-converting enzyme; XOD”, xanthine oxidas.
b)n.d, not detected.

9Control, fermented broth from only cooked rice, water and commercial Ipguk without yeast at 25°C for 7 days.
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Table 3. Physiological functionalities of various Cheonggukjang made by bacteria from Korean fermented foods
a) a) - . .
JACET o XODT ghike  Antioxidant & Olucosidase Tyrosinase e
. inhibitory  inhibitory .. .. inhibitory inhibitory ..
Cheonggukjangs .. .. activity activity .. .. activity (clear
activity activity %) %) activity activity zone: mm)
(%) (%) ’ ’ (%) (%) ’
Brevibacterium halotolerans o
4 +0. 2 °x0. . J£0. . . .
LMG 21660(T)-2 CKJ" 874+04 62 °=0.5 n.d 7.7+0.1 n.d n.d 11.0
Bacillus siamensis
+0. . . 2x0. Jx0. . .
PD-A10(T)-21 CKJ 78.8+0.5 nd nd 72+0.1 78.7+0.5 n.d n.d
Bacillus licheniformis
2%0. . . 3+0. . . .
ATCC 14580(T)-22 CKJ 90.2+0.3 n.d n.d 1.3+£04 n.d n.d n.d
Bacillus methylotrophicus
6x0. . . 9+0. 3x0. . 27.
CBMB205(T)-26 CKJ 87.6+0.8 n.d n.d 39+03 633+0.3 n.d 7.0
Staphylococcus lentus
2.9+0. . . 1+£0. . . .
ATCC 29070(T)-28 CKJ 729+0.6 nd nd 3 0.8 n.d n.d n.d
Enterococcus durans
+ +
CECT411(T)-29 CKJ 40.6+£0.8 n.d nd 27+03 n.d nd n.d
Bacillus amyloliquefaciens
subsp. amyloliquefaciens 81.8+04 03+1.0 n.d 14+£03 n.d n.d 26.0
DSM 7(T)-31 CKJ
Bacillus siamensis
4£0. . . 3+0. . . .
PD-A10(T)-50 CKJ 82.4+0.8 n.d n.d 1.3+£0.2 n.d n.d 21.0
Bacillus subtilis subsp.
inaquosorum 89.7+04 n.d n.d n.d n.d n.d 11.0
BGSC 3A28(T)-51 CKJ
Bacillus methylotrophicus
4.8+0. . . 8+0. . . 24.
CBMB205(T)-53 CKJ 84.8+0.7 n.d nd 0.8+0.3 n.d n.d 0
Bacillus licheniformis
ATCC 14580(T)-56 CKJ 85.5+0.8 n.d nd n.d n.d nd n.d
Staphylococcus piscifermentans
+
ATCC 51136(T)-59 CKJ 83.8+£0.5 n.d n.d n.d n.d n.d n.d
Micrococcus yunnanensis 804+ 0.5 nd nd 63+0.1 nd 12,5409 200

YIM 65004(T)-60 CKJ




Functionality of Nuruk, Makgeolli and Cheonggukjang Made whit Fungi and Bacteria 169

Table 3. Continuous

a) a) N . .
_ACE _XODT goDulike  Antioxidany % Olucosidaseyrosinase G
. inhibitory  inhibitory .. .. inhibitory inhibitory ..
Cheonggukjangs .. .. activity activity .. .. activity (clear
activity activity (%) (%) activity activity zone: mm)
(%) (%) ’ ’ (%) (%) '
Staphylococcus sciuri subsp. sciuri
3x0. . . 1 £0. . . .
DSM 20345(T)-61 CKJ 83.3+£0.8 nd n.d 1.7+0.1 n.d nd nd
Bacillus aryabhattai
+ + +
BSW22(T)-66 CKJ 90.4+0.9 n.d nd 102+ 0.6 n.d 19.9+0.6 24.0
Staphylococcus lentus
Tx0. . . 6£0.1 . Bx0. .
ATCC 29070(T)-69 CKJ 66.7+0.9 n.d nd 3.6+0 n.d 38+0.3 nd
Bacillus vallismortis 882+ 0.6 n.d nd  29+02 n.d 10.840.9 n.d

DSM 11031(T)-79 CKIJ

Bacillus amyloliquefaciens subsp.
amyloliquefaciens 922+0.1 03+0.2 n.d 73+0.5 nd 28.5+0.9 11.0
DSM 7(T)-81 CKIJ
Staphylococcus gallinarum

ATee easomion ok 90.3+0.1 nd nd nd nd 160£05 260
fg’f;ﬁz(’;)s‘glo’egg NRRL B- 87.740.3 nd nd nd nd nd nd
fc"ﬁ”;‘37‘(’)’(’T"£’l’Z§“ZKJ 803+03  nd nd 0701 nd 201409 250
f;’f;ﬁ’g;‘l’zgrecn;’; NRRL B- 76.9+ 0.6 n.d nd  0.6+0.1 n.d 8740.8 n.d
g‘]’sﬁlgg O’Z(e;’)zyf‘;’; "lgg“s 845403 nd nd nd 33.540.5 nd 26.0
ﬁ‘é"fgug 6sllz)”(’;’)"_szggbg’ms"b tilis 93.4+0.3 nd nd  56+02 nd 20204 200
P
Lactobacillus pentosus 848+ 0.9 nd nd nd nd 8.0+0.9 13.0

JCM 1558(T)-225 CKJ
Leuconostoc mesenteroides subsp.
mesenteroides 60.4+0.7 nd nd 3.4+0.1 n.d nd nd
ATCC 8293(T)-226 CKIJ
Bacillus subtilis subsp. subtilis
NCIB 3610(T)-246 CKJ

Bacillus amyloliquefaciens subsp.
plantarum 69.2+04 0.6+0.2 n.d 24+0.1 n.d n.d 14.0
FZB42(T)-248 CKJ

Bacillus methylotrophicus
CBMB205(T)-249 CKJ

Bacillus amyloliquefaciens subsp.
amyloliquefaciens 91.8+04 1.6+0.8 n.d 2.7+£0.2 nd 92+0.3 13.0
DSM 7(T)-250 CKJ

Bacillus subtilis subsp. subtilis

823+0.3 nd n.d 1.7+0.1 nd 73+0.8 15.0

96.5+0.1 n.d n.d 52+£02 n.d 13.3+03 19.0

4.9+ 0. . . 9+0. . 8+0. 12.
NCIB 361011251 CKJ 94.9+0.3 nd nd 59405 nd 3.840.5 0
Bacillus tequilensis

0=x0. . . . . 2+0. .
NRRL B-41771(T)-254 CKJ 96.0+0.1 n.d n.d n.d nd 52+0.9 9.0
Bacillus tequilensis 87.8+0.3 nd nd nd 83.1+03  12+09 10.0

NRRL B-41771(T)-256 CKJ
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Table 3. Continuous

ACE XOD -Gl i Tyrosi
s C - O SOD-like Antioxidant G u.co.51dase .yr9s¥nase Fibrinolytic
. inhibitory  inhibitory .. .. inhibitory inhibitory ..
Cheonggukjangs .. . . activity activity .. .. activity (clear
activity activity (%) (%) activity activity zone: mm)
0 0 .
(%) (%) (%) (%)

Bacillus amyloliquefaciens subsp.

plantarum 83.1+£0.1 n.d n.d n.d n.d 15.1+£0.3 8.0
FZB42(T)-282 CKJ

Bacillus siamensis

DAL 204 CKJ 90.9+04  1.1+0.1 nd 39405 n.d 174409 24.0
f}‘;:é’i”ﬁi‘{’;’ﬁ’(’;ﬁ;oo K 91603 11404  nd  11+08 nd nd nd
f}‘gg“; 6%’(’?;_33;2‘1’2’1'(;”””” 80.1£08  nd nd nd 437405 nd 19.0
‘;g’grf(bgc_ge;pgﬁ’“ LMG 596204  nd nd  L1£05 nd nd nd
g;ﬁg&?ﬂ’;’g"gz’f“s 86003  nd nd nd nd 25705 200
igig;c(?fc)fzz lgCgI‘ZJeae ATCC 88.2+0.4 n.d n.d n.d n.d nd 13.0
ﬁﬁ'ﬁ"ﬁ;ﬂ?ﬁf’fﬁf%z@ K 91.8+0.5 nd nd nd 90.5 + 0.4 15.8 0.4 nd
g%i/’[’gsz Or;’g’;y;’; Olé’g“s 865402 2408 n.d n.d 817408  21.8+0.8 24.0
ﬁcc"’é”sl 4?;7’;?;)_382 - 80.6£0.5 43+10  nd nd nd nd 13.0
ﬁgiussf%iﬁgs-4zs CKJ 970206 nd nd e " e ™
ﬁ:g)ii;zlzz‘; 79.0 +0.3 nd nd nd nd nd n.d
]1‘)45\:10I;‘;?:;%Z&”gzomaﬁcum 880403 40402  nd  3.6+0.1 n.d n.d n.d
et S R S R R R VR
Enterococcus saccharolyticus 367406 nd nd nd nd nd n.d
ATCC 43076(T)-448 CKJ

ﬁ?fg”i 631”0’3(’;l)if4;‘6‘bscfyms”b”'l"s 827403 nd nd nd nd nd 13.0
ﬁ’gggacgfg ’(“T”)’;gz’”cuﬁ 73304  1.7+04 nd 0807  693+0.4 nd 28.0
f{g}:"g"c]"slé”g“(b;)ejz o Kl 92502 83+02  nd  09+0.1 n.d 205+ 0.4 12.0
Bacillus stratosphericus 956+ 0.6 71405 nd 45407 nd 10.0+0.4 23.0

41KF2a(T)-471 CKJ
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Table 3. Continuous

(ACE - XODoh ke Antioxidant  @CMucosidase Tyrosinase b
. inhibitory  inhibitory .. .. inhibitory inhibitory ..
Cheonggukjangs .. .. activity activity .. . . activity (clear
activity activity %) %) activity activity Zone: mm)
%) (%) " ’ (%) (%) '
Kocuria atrinae
1.7+0. . . . . . .
P30(T)-480 CKJ 71.7+0.5 nd nd n.d n.d nd nd
Bacillus safensis 85.6+0.2 n.d nd nd nd n.d nd

FO-036b(T)-487 CKIJ
Staphylococcus saprophyticus
subsp. saprophyticus 83.5+0.1 nd nd 12+0.1 n.d nd n.d
ATCC 15305(T)-510 CKJ
Staphylococcus warneri ATCC

+
27836(T)-521 CKJ 90.2+0.7 nd nd nd nd n.d n.d
Pseudomonas oleovorans

+ +
DSM 1045(T)-523 CKJ 89.3+0.3 n.d nd nd nd 204+09 nd
Enterococcus faecalis §8.5 £0.5 d i 840l g 20 o .

JCM 5803(T)-526 CKJ

Staphylococcus saprophyticus

subsp. saprophyticus 73.9+0.5 n.d n.d n.d n.d n.d n.d
ATCC 15305(T)-529 CKJ
Enterococcus hirae
CECT279(T)-537 CKJ
Pediococcus pentosaceus
DSM 20336(T)-589 CKJ
Leuconostoc mesenteroides
subsp. mesenteroides 57.9+0.6 n.d n.d 1.6+ 0.1 n.d n.d n.d
ATCC 8293(T)-694 CKJ

Weissella cibaria

87.7+0.6 n.d nd 1.6+0.2 n.d 6.8+0.8 nd

87.9+0.3 nd n.d 24+0.1 n.d 13.2+£0.9 nd

1+0. . . 4+0. . . .
LMG 17699(T)-721 CKJ 74.1+0.5 n.d n.d 34+0.1 n.d n.d n.d

Weissella hellenica

6+0. . . S+0. . . .
NCFB 2973(T)-727 CKJ 69.6 +0.2 n.d n.d 2.5+0.1 n.d n.d n.d
Leuconostoc citreum

9+0. . . 4+0. . . .
KM20-740 CKJ 429+0.5 n.d n.d 34+03 n.d n.d n.d
Leuconostoc citreum 335403 n.d n.d 2501 n.d n.d n.d

KM20-745 CKIJ

Lactobacillus plantarum subsp.
plantarum 551+0.2 n.d n.d 23+0.1 n.d n.d n.d
ATCC 14917(T)-756 CKJ

Lactobacillus plantarum subsp.

plantarum 53.9+0.6 n.d n.d 2.6+0.1 n.d n.d n.d
ATCC 14917(T)-758 CKJ
Lactobacillus paraplantarum

1£0. . . 2.6+0.1 . . .
DSM 10667(T)-762 CKJ 38 0.6 nd n.d 6+0 nd n.d n.d
Leuconostoc holzapfelii

6+0. . . . . . 1
BFE 7000(T)-773 CKJ 96.6 + 0.6 nd n.d n.d nd n.d 5
Lactobacillus sakei subsp. sakei

8+0. . . 9=+0. . . .
DSM 20017(T)-795 CKJ 73.8+0.3 nd n.d 39+0.7 nd n.d nd
Control” 82.9+0.4 nd 94+04 28+02 n.d 14.7£0.9 n.d

YACE, angiotensin I-converting enzyme; XOD”, xanthine oxidase.

""CKJ, Cheonggukjang.

“n,d, not detected.

YControl, fermented material from only cooked soybean without bacteria at 37°C for 3 days.

9} o] HFHL Az F o)59) ATSAS 24 WEEI V)L SUTH(Table 3). AR BAT FFHE
dof Age A7l 275U 2h0w A T o PALABAC] $4aiti FHAAHymn e al.,

of
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2005)7 o] 8052 H=Y AEFT 165 o’de] 20~28
mm(FE e ¥ =2 dHEHEHS HA. 53]
Brevibacterium iodinum NCDO 613(T) 463 #=t73<] 7}
A =o JHgs] 84028 mm FHINS B AL Bacillus
methylotrophicus CBMB 205(T) 157 Z=3= vl23 &
< AL (26 mm FEEH)S YEATH
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