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Abstract

Microorganisms are used beneficially in the food industry. Many different microorganisms also
involved in traditional Korean Nuruk production. Until 1945, 59 fungal species from 12 different
genus, and 29 yeast species from 8 different genus, and 16 bacterial species from 4 different genus
were isolated and identified from Nuruk. Traditional Korean Nuruk consists of unboiled raw barley
and various grains. They are grounded to paste and moistened and naturally inoculated by airborne
microorganisms. Therefore, many kinds of microorganism such as fungi, yeast, and bacteria grow
in Nuruk. Most fungi and raw grain in Nuruk produce amylases which represent saccharifying
activity of Nuruk ; alcohol fermentability is mainly due to yeast and some species of fungi. Dominant
species of Nuruk fungi were Aspergillus, Rhizopus and Absidia, and Mucor was found in less
frequency. Aspergillus and Rhizopus were known to play import roles in the saccharification of
Nuruk. Saccharomyces cerevisiae contributing to alcoholic fermentation grew on the surface of
Nuruk. It seems that Saccharomyces coreanus is closely correlated with the alcoholic fermentation
of traditional Korean Takju and Yakju brewing. Nuruk’s bacteria were probably not considered as
important microorganisms in traditional Korean liquor fermentation, even though Bacillus and lactic
acid bacteria were continually isolated from Nuruk. The lactic acid bacteria seemed to play an
important role in pH adjustment in the early brewing stage.
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Table 1. Fungi isolated from Nuruk Ao uky Fo FRA0T FARY FEOE REE

S0 Asp. oryzae?t 8|5 o] FFIT &5 F=}

Nuruk fungi Reference
=) x O 2L = »
Aspergillus. candidus 25 9 FFE olFE FAT AFeIH . A
Aspergilgus. nidulans %8 s Penicillium glaucum& A2 He] A Fola
A illus. igat E = [
epergiiis e N a A EEEAR R Selw 2heg el A
Aspergillus. glaucus 22, 25, 30, 32 o] old F#FE By}
Aspergillus. niger 30 . - u E . NPT
Aspergillus. ochraceus group 30 AL A2 Be] 22§ Rhizopus triticis 27|
Aspergillus. sp.(1) greenish grown 30 ol Sl ot} Al B T EMoT W e
Aspergillus. sp.(2) deep blue 30 R B
Aspergillus. sp.(3) white 30 71gAbe W 2 B2 () s s A it
Aspergillus. sp. 34 Zo| (KA & Agshe A FpAg)e 3
Rhizopus tritici 22,27, 32 i 52 Byl o o L EAL
Rhizopus tamari 22, 27, 32 A B3} E2g et o] FE TS Fel 1?
Rhizopus chinensis 27 gasS A A7 L33 viske] 4F LS A4S
Rhizopus trubini 27 : = vyl o x QT U~
Rhizopus arrhizus 27 o invertase® ¥H]x| ghov AS A L£x+ 30
Rhizopus formosensis 27 35°Ce]t},
Rhizopus pseudochinensis 27 . . = -
Rhizopus achlamydosporus nov. sp. 27 Rhizopus tamarie T34 F219] Bdo &4
Rhizopus oryzae 27 FAS A3 A S FFRA) FolAbolA] £3)
Rhizopus chiuniang 27 o ~ “ .z o
Rhizopus chungkuoensis 27 2 J&ste] Y FELE ojgk Bogo o]ld S
Rhizopus thermosus 27 mol&E Fol] & 2. QA ZA8l7 AL HA 2
Rhizopuss japonicus 57 B o} -:—')ﬂ q gasE QA FXsla 48 A 2
Rhizopus delemar 27 Ex 35°C A Fo|th27).
gﬁigﬁﬁi ggﬁgs us %; Mucor circineloides® 3| 8¢} FA-& A B4
Rhizopus mochi 27 A ZA Ze) ALt AT LR Zo9) =
Rhiz (1, 2, 3) 30 . -
Rhi’zggzz :gmarangensis nov. sp. 27 FollA & A&3 A ol 34 J1E wWee A
Rhizopus bahrnensis nov. sp. 27 AAA DA o2 FAe JeRIch 283 FE Fol
Rhizopus gavanicus nov. sp. 27 -
Rhizopus sp. 25, 26 A A4 gasE AT d3 L& A ARt
Amyolmyces beta 21 A FALE B E8]%" Mucor plumbeust %
Amyolmyces gama 21 slgeld A Agag W e EAE YV
Monascus purpureus 22, 30, 31, 32 Zun] FZdA A&y TF FelA] A2 E A A
Monascus pullulans 20, 31 Aol ol .06 AR AL 3 PR
Monascus from tyosen 29 ?]Bq g-q-ﬂ}-__]_ éiai‘ g OB}'“% g-"‘T 5‘7.:1 =X
Monascus from mansyu 29 30°C A Folch. Absidiah & G4 FAZ ¥El )
Penicillium. glaucum 22, 30, 32 o FHa Mo g A§3a, Fu]ate ] PBo] a3
Pericillium. mandshuricum 30 ALS o
Penicillium. sp. greenish blue 30 w Al A A8},
Mucor mucedo 20, 31 Sachsia*’-l‘“—-% ﬂ'ﬂ"ﬂ' '21"2}'; 3}_5’1 —E—ﬂi‘\,}- %%“’“
Mucor plumbeus 2, 32 A Aol ekshz ok HAE vehio] ey
Mucor racemosus 30 = o = R
Mucor circlnelioides 22, 32 HohE 997} gle 9 ATl
Mucor javanicus 30 1 o] A 7R B0 E 5] AL
Mucor pusillus 30, 25, 28 1945:d o147z rao 2 el 2R 44T L 12
Mucor tyrolyoines 21 < 59%o|o, Table 19| Az Yt
Mucor spinosus 21
Mucor sp. 30
[ —
Absidia lichtheimi 30, % TRER
Absidia sp.(1, 2, 3) 30
Absidia sp. 22 2. 32 Saito(22)& A4 FAhst £R 2.2 ¥¥ Saccha-
Dermatium pullans 30 romyces coreanus nov. sp., Saccharomyces coreanus
Thermoascus aurantiacus 30, 28 forma major, Mycoderma sp.& ¥2|38t< Saccha-
Circinella mucoroides 30 romyces coregnus nov. sp.ol| Hsled AAF) By
Cladosporium herbarum 30 th o) FEREAIFO B T3 EL e}y o2 3~Tn
Verticillium glaucum 30 o] @A 2A 14709 23 EAE HAE A A% 3
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2 EEE 25~30°Ce]H, glucose, fructose, saccharose, 2 A A 7)A] Fahe AeiA 54 22 K. 32012 Saito

melibiose®} raffinose® A}3}3}1}, maltose, lactose, (22)7} 2281+ Saccharomyces coreanus$t V5 Ak

inulin, dextrin® arabinose+ A18H31A] X3t} 3 FF2 A gch o] o] K. 20029} K. 3502 B X
B ()E 2o 2 e Saccharomyces tomentosus (33)7} ¥2138 Saccharomyces tomentosust 4 |3t

£ 2eglon EMGOE FRAZ HE AR 9FF b g}

2egleon 085 F 2 =2 #F Myco— w3t RE35)E AL vl o2 ¥e] ohefe] Saccha-

derma sp.8} Saccharomyces sp.Qth. 53] G & 2 romyces% A R-E H2|ate] wtE Al T £

FAA 2AF esterS A A 71 MycodermaZ-e] Hl 232 BAL AL & AR 51FFE £y

22 o] Rels o Abat &8 %ol Willia anomala®. ¥ dp3t g waY o REYE 970 ERI A

gl =g}, tlcolony ) F 2t B4 o] R g2 ¥E) 38F 22 ohA] A&
HH(34)E 11971404 318 FAL2 F-8 Sacch- F3lct

aromyces, Torula, Willia % Monilia% 2% ¥3] 1 =-g oAl HeA - A A EA T LAY 23

on 16740l AHY e FEl= 5 & o &3 o] EHFATh

2 9lol| Monascus, Oidium% 5% ¥ 3t}. 183 (2) Sake-group® kins

22} 28] Saccharomyces® FFE H-elsted e, (b) Thermantitonum-groupell 175

wloystd EAL 2AMElZ|E 3ok & ¥8] Saccha- (¢) Mandschuricus-group®ll 475

romyces L EE 78 T etdyoln 197 T AT (d) Cerevisiae-group®ll 13¢5

AS A &%= 30~35°Col 37°Coll A 71 k5 & (e) Ellipsoideus-group®l 5¢F

A AestE FEE it 282 197 F 25 65°C (f) Bayanus—group®ll 3FF

ol 4 1087 A A el st APdE 1 60°Cell A = 12d3 (&) Validus-group® 175

= Abgsln, 50°C 1087 @422 AHdE = dF% (h) Coreanus-group®ll 1175

oldch, A8 A pHE 4~60]%.20 pH 3.0 = (i) Coreanus-major-groupell 107F2 #F= it

Ago] o}z g WA ZE= sldch M. 1901 eb1d 9 7ol TEE A3 Wol

WM AYPe FE(Blg. 10044 30°CE £d& ZA) 3t 33 A 9ol glycogenel Wol £A3t 7.1
w)oFatnl CO, A o) A8l 9l w7tA] wheksted &= x4818) =7 2A FF A elA ArFe] HAHT
28 2Ag AT 414%2 SILE A BE 1620 =ute] P} Talw A% HAH 2ee
2L 86,044t} 35~37°Col™ A% A pHE 3.1~3.8°) 9 65°Cell A

SRR ZO0R) T4 B9 K 0602« 78 = 1087 A2 Abd=gct =3 8% G2 FEH
EeYdoln FX(EH7F HLeH 25~43W A7 2 369%2] 422 WA ste] WE ML 76900 Kt

A AREA 1~470 YA A% HA 2=E 30°C M. 2903& M. 19013} HejA 542 u|syon] &
24 Fute g AslR] ¢+ A glucose, saccharose, 23k 79 mefo g AL} 3 uhe A=A sk
mannose$} galactosed 2% 39 maltose, lactosest ok 2elz A% HA e£xe Abd 2EE M. 19014
inuling WA A 71#] Edle AR 7|F¢] Saito(22) Zrou A% HAA pHE 31~5601%1ch £t oy
7} 22l& Saccharomyces coreanus forma majorst E] 375 %9 4288 AAste] 73129 #F RIS
o) S S-Abslo, RERF EEE 2TA I K ey},

32018 78 mi ebdyol v Fhrt A e 5~10u9] olatel A& ¥-e] M. 19012 Saito(22)7} 2 ¥
A7 2A AR ERE 1~470 AT AF HH L5 Saccharomyces coreanus2}, M. 20032 Saccharomyces
= 33°CE2A #Hug Ak 183 glucose, sac- coreanus forma magjor®t 9 &, & o § {4

charose®} maltoseE A A 719 lactosest galactose Folich.

Table 2. Classification of Nuruk yeast with respect to sugar fermentation

d-Methyl . . .
Dextrose Fractose Mannose Galactose Saccharose Trehalose Maltose Lactose Raffinose glucosi(i; Arabinose Inulin Dextrin
1st group +++ et +4+ +4+ +++ ++4+ 4+ ++7 +++ - - -
2nd group +H+ +++ +t - ++ ++ 4 +47 ot - - -

3rd group +4t +++ +++ - ++ ++ +4+ - ++? - - - -
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Table 3. Yeast isolated from Nuruk

Nuruk fungi Reference

Saccharomyces coreanus 22, 32, 34, 35
Saccharomyces coreanus forma major 22, 32, 34, 35

Saccharomyces coreanus major 35
Saccharomyces bayanus 35
Saccharomyces validus 35
Saccharomyces sake 35
Saccharomyces thermantitonum 35
Saccharomyces mandshuricus 35
Saccharomyces cerevisiae 21, 35
Saccharomyces ellipsoideus 35
Saccharomyces tomentosus kanomata 33
Saccharomyces tomentosus 34
Saccharomyces marxianus 30
Saccharomyces sp.(1,2,3) 30
Saccharomyces 34
Saccharomyces pasterianus 21
Torula sp.1, 2) 30
Torula 21
Mycoderma 22, 30, 32
Mpycoderma sp.(1, 2) 30
Willia anomala 28, 30
Willia 28, 34
Monilia spA1, 2, 3) 30
Monilia 34
Sachsia sp. 22, 32
Endomyces hordei 25, 30
Endomyces lindneri 25, 30
Endomyces sp. 24, 25, 28
Oidium sp.(1, 2) 30

EfGO)E 244 FALE S8 22 AR E
MaMoes 2y 3TOR FHYLH(Table 2), FF
Zole Al 336 it ZR7) /MR gel EelEH
FAE PAeA g AR

Saito(22)7} ®2]%+ Saccharomyces coreanus®t
Saccharomyces coreanus forma major+- o}y 2-& W
#3lA] e} Bel®l Saccharomycess & 25 o}
G WEAA FFoA] BolH ArE HeHA Y
gt

AretE % = Willia anomala©l ™, 348 B EAA
24t ester® AA 3t Mycodermas & %o] ¥l 5
et 28 2 oS tEA 7| E2AE ¥ A8 Torula
4o 225 F3pr|= vk

B (3DE A4 FAR P 439 BR2E £9
3tod Saccharomyces coreamus n. sp., Saccharomyces
coreanus forma, Mycoderma sp.& 8], 5% 3}
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“Saccharomyces coreanust T AF 3 S8 %
284 228 FFI g 2¥sH Y 7Y
W= Fdyelnd 3~7u0 2} 25°CeollA] 244 Zhell
e Bol(533#) T2 YA 48A 2k FAle] A
ste] ztztoz Xegich

Ao % eH(giant colony)& F4%7} §7181 2 713
A 2FR o2 A& Ve o) AL i
o] g ATg YL o] FFE AR wiFEA
Aoz $Aog JAKIRSE W3 HAt
Aol By 714 Agg YPAA 21 FHeA
F(gEE)e) A} o] ARFL THY WAERE 4
A gAspe el atel A Aol 1~
AEAS FAD) a8z A0 YA 10% =
FN o 2HE 623%] ¢RITE PAAIIH, Hold,
A} inulin, dextrin, arabinosew B3¥ 4+ gloH,
Txg e Ao galactoseS WEY S gl Hrc)

BB eFe 10% &Rl WS el 15% &
gl tiste] & 3] vltstA F&E Rolrt. o] T
A& HA L 25~30°Ce v o] L= oA HAEAE
T of8- oA Etud 18°Ce)} 35°CAl A = A-8-0] okF i),

Saccharomyces coreanus forma< Sacch. coreanus
o} oJ2i7}2] SA)o] o, A7|7} 8~ 120224
S 39, gl FAyoln Axde] vinA FAL
e} BAolxt.

(M xTe] Frivta
22 Atgsg)

19453742 FEo2iE $E¥ A2 85 29
o=, Table 3o Azl sch

ouf, MESFe] FAE A

Ho

BEOOE ¥ Fo2 ¥ 159 AdTTH1F
o HEHEQ AH4 Bacillus viscosusE ¥ gt

Ef(25)= IA2 35 EHE SH o2 84 Ald
& 2eslng fAVE, BEETH 2xF 5ol e

o}, Fab Fele RS B2 FF5 Ao EA
1 ohe Re ddcke wayd

FER 2R Y4 EHGBDE T4 FAZ F
Bl A3 R, A 94 Al Bacillus viscosus
2 2 FAYPo, #(36) Micrococcus® 4%,
Mycoplana? 1%, Bacillus% 3%3}+ Erwinia% 2%2]
A 2o, Y

Table 4 = 7| & v}s} ko] 194547}
38 2, FAE AFE 45 1650

FEoE
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Table 4. Bacteria isolated from Nuruk
Nuruk bacteria Reference
Bacillus viscosus 20, 31
Bacillus subtilis 30
Bacillus lentus 36
Bacillus ambiguus 36
Bacillus repens 36
Micrococcus conglomeratus 36
Micrococcus epimetheus 36
Micrococcus subflavescens 36
Micrococcus varianus 36
Giant coccobacteria 20, 31
Lactic acid bacteria 30
Butyric acid bacteria 30
Mycoplana bullate 36
Erwinia aroidea 36
Erwinia citrimaculans 36
Alcohol fermented bacteria 30
2 o
P2 ALYE 2EAT] B2 EGAA AQA

22 FAF o8 /Y vl EE S AA 259
D]' 2 B2 e B FHY AME, ARl A4
o] FAstsc F52 F3HL A5 Y49 7
B3} 5o Alabe) F3ls) d R A 7
ol Jglele], AP FEH RO} FT45 A4
ol oj3te] o] Foix| 3 glr}, 194540 o)A 71| &
2 2YE 124 5059 AMTo], 8% 29% 8] Au 44
16%-2) Alfo] 2= e} FEAAF-E Aspergillus
&o] FF & o] %% I Rhizopus<;, Absidia%y, Mucor
4] o7 B¥3la gl Aspergillus®3 Rhizopus
£ F8¢ 7E gg o A4t PR g%
A &R Saccharomyces cerevisiae©] ™, o) o] &
g i) 7pA & 98-8 @33t Saccharomyces
wmmw&ﬁ%hﬂrﬂ%Tﬂ%TAQEQﬂﬂ
o] Feigtrly Atz et F5F Fol 43 AT
P2} B8 TS FdFskx] A Bacillusf'“—
3 HAbA ol wol FelF Ko, HAAFS G
7)ol pHe| kA 3}o]| 7]od & £ glrln 2 5 Sil"»]-.
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