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Isolation and Identification of the Fungi from Nuruk
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Dept. of Food Technology, Joongkvoung Technical Junior College, Taejon 300-100, Korea
*Dept. of Food Technology, Dongguk University. Seoul 100-715 Korea

Abstract

From Nuruks, a traditional Korean starter for rice wine, which collected from 42 different areas in
Korea, 111 fungal strains were isolated. These isolales were identified as 25 species belonging to seven
genera of Rhizopus oryzae(l4 strains), K. oligosporus(8 strains), K. nigricans(5 strains), K. arrhizus
(5 strains), Aspergillus oryzae(12 strains), Asp. parasiticus{8 strains), Asp. fumigatus(3 strains), Asp.
ochraceus(7 strains), Asp. wentii{5 strains), Asp. niger(5 strains), Asp. penicilloides(3 strains), Asp.
clavatus(4 strains), Penicillium purpuregenum(2 sirains), Pen. rugulosum(] strain), Per citrinum(2
strains), Per. spinulosum(2 strains), Pen sclerotigenum(1 strain}, Pen. glabrum(1 sirain), Per. granulatum
(1 strain), Pen. fellutanum(] strain), Geotrichum candidum(2 strains), Absidia corymbifera(12 strains),
Mucor racemosus(2 strains), M. plumbeus(2 strains} and Curvilaria lunatus(3 strains).
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Table 1. Morphological and cullural characlerislics Rhizopus sirains isolated from Nuruk

Species and strain No.

o R, oryzoe R oryzae R. oligosporus R. ohgosporus K stolonifer R, arrhizus
Characteristics 101, 112, 222, 241,313, 331, 311 342, 121, 211, 3oL, 392, 471, 102, 111, 281,
122, 201 341, 343,421, 441, 423, 447 223, 412 511, 611 383, 771
503, 501
Sporangiospore
Marking Sinal Strial Not stnal Not strial Stnal Strial
Shape Globase (Globose Ellipsoidal Irregular Irregular Ellipscidal
cllipsoudal glohose
Size(um) 5~8 5~8 T~10 7~10 10~20 4~10
Sporangiophore
Length(mm) 1.0~15 1.0~15 07~1.0 0.7~1.0 2.0~25 1520
Sporangium
Size{pm) 170134 130--200 100-~123 120135 200~230 130~180
Chlamydospore Present Present Numerously Numernusly Absent Present
present present
Growth on
MEA at 25°C Rapid Ramd Moderate Moderate Rapid Moderate
Growth on
G2oN Rapid Rapid Moderate Maderate Ramd Slow
at 25°C 37°C Rapid Rapid Rapid Rapid No growth  Rapid
Color of Hrowmsh Grey Pale grev Greynish Light grey Pale brown
colony grey brown

E2FAE gy o) 2R Z7]% [20~135ume]
= colony®] 4 = 3208 Aol S vehligl et Ank
4l Exle] Rhizopus oligosporus] W&t 7] (14,15.
19y} & W =)=} 3015 5aFE A ] 20~
25mm=E 7 2~575 A 3-8l g skl 23
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E5H7) sle FA AL FHoEAN dutr e s 5
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Rhizopus arrhizus® 524 3193 7H14,15,19,20,23).
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Table 2. Morphological characteristics of Aspergillus strains isolaled from Nuruk

Species and stram No.

Characteristics Asp. oryzae Asp, aryzge Asp. prasiticus  Asp fumigatus  Asp. ochraceus
133, 301, 431, 141, 302, 403, 103, 213, 332, 423, 303, 312, 451 481, 523, 602, 702,
601, 622, 521, 732, 822 531, 712, 821, 832 762, 801, 833
Conidiophore
Marking Rough Rough Smooth Smoath Rough
Color Coloress Coloress Colorless Colorless Pale hrown
Length{pm) 400--500 400~ 420 250~ 340 200~250 7R0--B00
Vesicle
Shape Subglobose Subglohose Globose Subglobose Globose
Fertile area Whole Whole Upper 3/4 Upper 2/3 Whole
Color Colorless Colorless Colorless Colorless Greenish yellow
Size(dm} 3234 40—~45 2630 1520 24
Conidial head
Shape Radiate Radiate Radiaie Columnar Radiate
Color Pale green Yellowish Green Greyish green  Pale yellow
green
Comidium
Color Greemsh Grevish Pale green, (reen Greenish
yellow yvellow vellow
Marking Rough Rough Rough Rough Rough
Shape Subglobose Glohose Subglobose Subglohose Globose
Phialide
Arrangement Bisenate Biseriale Uniseriale Uniseriate Biseriate
Metulae
Length(pim) 8~10>4~5 5~8x4~5 Absent Absent 15~20x4~5
Phialide
ELength(pm) 7~10#3~4 10~15%3~4 T~10x3~4 6~8x2~3 T—-10%2--3
Table 2—1. Morphological characteristics of Aspergillus slrains isolated from Nuruk
Species and strain No
Characteristics Asp. mger Asp. penicilloides Asp. wentit Asp, clavatus
171, 402, 553. 861, 723 181, 452, 532 413, 512, b41, 813, 823 163, 432, bbl, 604
Conmidiophore
Marking Smooth Smooth Smooth Rough
Colar Coloriess Colorless Colorless Pale brown
Lengthtum) 1000 ~-1200 340~-400 550~600 1500~ 2000
Vesicle
Shape Globose Pyriform Globose Clavale
Fertile area Whole Qver 2/3 Whole Whole
Color Colorless Colorless Colorless Colorless
Sizedpm) 50100 14~20 25~-30 40~50
Comdial head
Shape Radiate Colummar Radale Radiaie
Calor Black Pale green Yellowish brown Blue green
Conidia
Shape Subglobose Ellipsoidal Sphreial Ellipsoidal
Marking Spiny Spiny Smocth Smooth
Color Black Brown Yellowish brown Blue green
Phialide
Arrangement Biseriate Uniseriate Bisenatee Uruseriate
Metulae(um) 18~25>x45~h5 Absend, 10~18%3~5 Absent
Phialide{um) §~75%3~35 T~9x2~3 5~Bx3~4 25~35x2~3

Cultured on Crapek's yeasl extract agar
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39 el A phialide® ¥4 5ts £ 2b Aspergilius
wentii{15,18,19,21) 8} Aspergillus clavatus(15,18-21,
2412 EA sy}

Hel T £ 542 B 11w 2 AR o] el g
< EX g2 23 2713 phialider} BAF X
mopo = Al sle] pepiciliusE 848 phialide AF
Do EFErekd B4R A 0 F s B
Penicillium%9] EA&(Table 3) “Eb gl

ol & ¥l S F 603TF = Aspergilioides | £3F1
71773 7AL5e] phialide® &/g3tw £44 22 A
A=v TR Penicillium glabrum 2 2 5359
T}H(i5).

542 H 61T T EAR o] Bel WnEa ¥
A Aol ol Ag Er17) ol FEele 37°CH A
o &L E 4 sle 5 Penicllivm spinulosum 2 2.

E4Fv5).

Table 3. Morphological and cultural characlerislics of Penicillium strains isolated from Nuruk

Species and strain No

Characteristics Pen glabrwn Pen spinulosum Pen. granufatum Pen. rugulosum
603 542, 841 231 543

Conidium

Marking Rough Smaouth Rough Smaoth
Shape Glohose Glohose Ellipscidal Ellipsoidal
Sizelim) 30~31 30~33 2835 28~30
Conidiophores

Marking Smooth Smooth Rough Smooth
Lengthiitm)

Metulae Metula absenl Metula abseni 12~18 9~13

Phialide 5~7 6~10 68 8~10
Growth at No growth No growth No growih Na growth
3FC

Surface of Velvet Velvet and Velvet and Velvet

colony floccose floccose

Size(mim) and color 3840 40~43 22~25 8~10

of colony at 25°C {Q) Blue (D) Greenish blue (0} Yellow (O} Light bule

(R) Vellow (R} Light grey (R) Dark yellow {R) Colorless

Culoured on Czapek’s yeasl exlracl agar

{07, Obverse side of colony; (R). Reverse mide of colony

Table 3-~1. Morphological and cultural characleristics of Penicillium strains isolated from Nurui

Species and strain Nao.

Characteristics Pen purpurogenmim Pen, feliutanum Pen. citrinum Per. sclerotigenun
413, 621 722 703, 751
Conidium
Marking Smooth Smooth Smooth Smaoth
Length(um) 100~250 30~100 120~210 260~ 350
Metulae 10~15 16~725 12~14 3~12
Phialides{tm) 5~7 78 5~7 4~5
Conidia
Marking Smooth Smooth Smuoaath Smooth
Shape Ellipsoidal Lllipsoidal Elfipscidal Elipsoidal
Sizelim) 30~38 28~38 32~37 35~-40
Colony at 25°C (O} Dark green {O) Dark green () Greyish turquoise (O} White
Calor (R Parple red (R) Pale (R} Yellow (B} Yellow
Size{mm) 2530 18~22 28~32 3840
Growth at 37°C Growth{30~40rmm) No growth Mo growth No growth
Surface of colony Velvet Velvet Velvet Flaccose

Cultured on Czapek’s veast extract agar
(), Obverse side of colony (R), Reverse side of colony
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Table 4. Morphological and cultural characteristics of
(Feotrichuym strains isolated from Nuruk

Species and stram No
Characteristics

G. condium
203, 261
Conidium
Marking Smooth
Shape Ellipscidal
Colar White grey
Arthrospore
Shape Cylindrical
Barrel shape
Size(um?} 3~5%3~1
Colony
Surface Yelvet
Color Whitelobverse) Colorless(reberse)
Saze(mm) 68(25°C) very smali(37°C)

Cultured on malt extract agar

Table 5. Morphological and cultural characterislics of
Mucor strains isolated from Nuruk

Species and strain No.

Characteristics M, racemosus M. plumbeus
151, 381 272, 472

Sporanglospore

Marking Mot strial Strial

Shape Elihpsoidal Globase

Sporangium

Size(m) T~00 30~100

Chlamydospore Numercusely Present

present

Growth on MEA

at 25°C, diam{mm) 32 35

of colony

Growth on G25N

at 37°C, diam{mm) 4 4

of colony

Color of .

colony Grey Light grey

Growth on GZ2bN

at 25°C, diam{mm) 32 20

of colony

Pericillium%2] 2845 & 835 A4
2] o] Azl= 3 AR eh# oo colonyd] &
HE A7y ERe] 3= 5 Penicilfium gronule-
wm® F3% ehigich

Biverticillium3-2] 543, 613 = 62175 & 54375
= 2AAE e el sfmwl v 70~ 1650ume] 5 o
AR 3 vl el d el 37°CeA] BA
o E N K e e e s e P
100~-250ume] 1 FA7b e T} ving o olE A

e} 3 o) m 37°CollA 4] A7) 0~40mm=E 7} Pe-
micillivm rugulosum B Peniciliium purpurogenum
o Sas Aua 99l eh(15,18,20,24).

Furcatum®2] 631, 703, 722 4 731752 475
& TR T AR o] sy g BAR
s e g o R 27) 2.8~38ume] gk CYA
Wl =] el A 25°Co] eoFaled- el colonyd) Sl o
T4 fEe w2dg oo Penicilhum felluamnum
L2 FAsETH1S 21

703 % 2353 CYARA A 25°C o Al aet & of
colony®] =71& 28--32mmolw] dal & Asa Hw
= mRE v gl w 37CelA] = AR ARS8 5 g
e eolony Fobel SelsiAd £57 54 FAE
B <= 9l Penicillium citrinum®) S35 el g}
(15,15,20,24).

3T FE EAAT PP AT 35-40um] =7
Fon CYAWR A 25°Cel wifald & = g-d
A FGrlE gL el 3 370 A 2 A eEA]
ki), @) 5 AL Penicillium sclerotigenum 2 2.
&3 8 o1

FRITF 203 Y 619 2F e dab e )
2R RriEx ez Egele 58 Rdx
AE AR FAEA 2 FHe] el el Ee]y
2w =27]E 3~5%3~14pm?] 37)g ok colony s &
o A2 Frirskolr] ghwi-g g4 Hde a7
ol Geotrichum candidum 2.2 -7 b3 vH(15,18-21)
(Table 4).

FeuT 15l 5 47950 7, 49 g F5e] 3
s o] Qo 2 BAA EAlElA] ghoe] Al
of Fabde] oA E o2 AFYsle] HLr|EE =
F RAES H48e 5 Mucords] 573 -2(Table 5)
wehiglel ol & 5 3 151 4 HTY 2F T E
Ao} =7] 7 70~00ume) v 22 EALs ZEel of
izl el 3ol 2 colonye} M2 84 92 Murorra-
cemosus? 535 AUz 2l eH15,19-21),

272 % 2dE-e Xabdy o] £r\stm £AldEAE
I Ee} Ad D Fyeolr 2Ade] 27)% 80~ 100um
olglth. ot xz= Mucor racermosus FRet 2 &
AAE S 25°C A whaFebsl-S of G250 s A ol 4 co-
lonyE 20mme) ™ MEAM] %] 2] 22 55mm 71 2 M-
cor plumbeus® 573541 0}15,19-21).

AT F 142 5 12T TE AREAE o
A3 ZEA L] FHol Qlon LR = TRl HA
o} Rhizopus 3 f-rh el 7h23) 71 2Akal 8] 2 E
7| Fapol| EAEH el Ariw &L Ay Rofos
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Table 6. Morphological and cultural characteristics of

5 39 FReld

4 9 54 765

M

Table 8. Number of the fungal strains isolated from

Absidia strains isolaled from Nuruk Nuruk
Species and strain No. Genus Number of the isolate

Characteristics Absidia corymbifera Aspergillus 47(42.34%4)

142, 212, 252, 281, 282, 352, Rhizopus 32(28.82%)

552, 561, 633, 642, 711, 843 Absidia 12(10.81%4)
Sporangiosphore Penicilfium 11¢ 99124)
Size{im) 18~21 Mucor 4( 3.60%)
Sporangiospore Curuulfana 3 27 %)
Marking Strial Geofrichum 2018 %)
Shape (Globose to ellipsoidal
Size{um) 2~3 Total 111
g ) The number in parenthesis indicates percentage of the
gﬁ;&ﬁii?n 5070 1salales Lo the iotal relaled isolales
Zygaspore Abesent
A sleh Colory®] ¥ daelw 978
at 25°C. diam{mm) 25~ 35 vER o] (Tahble 7) ¢l & F5% Curvularia lunatus=
of colony =5t o)
Growth on GZN Rapid hdel Ak yel 567} r g A2 Fgol 01

=2 BalF = 3] I=z]Fled o

Color of colony on Licht ) i“l“ o ]'0:1 20 S = A }'M ]‘
CYA 1ght grey
Growth on G25N = = SHo|r| &
at 25°C, diam{mm}) 20~30

of colony

Table 7. Morphological and colonical characteristics
of Curvularia strains isolated from Nuruk

Species and strain No.

Characienslics C lunatus
231, 251, 371

Comdium

Shape Prc;s‘[;ore

Size{)im) 10

Septate of 3-Septate

conidium

Curved central Present

cell of conidium

Darlk olive green
to hrown{Obverse)
Dark brown(Reverse)

Color of
colony

Absidia%2] 53 $(Table 6) “leb gl o5 127
F& A e) 18~21mme] W FA3 =7+ 50
~TumE2HA FHREZAE B 5 §19.2 0] G2EN o] 2] <
A 37°CeN s)oksl -2 o petri dishs D& Hx2 4
Sre] vl 25°CAl A marslel 2 W] colony ] =Z7]
= 20~ 35mmyd 2w )& BA2 Absidia cormbifera
L2 FAsgrt e dF F 23] § 3aFE A3
37 gl= g zhdle] ZARLE Bé“é e £AAbe] =2

71& 20 10ume|sich Al Edef 3714 ZHHe] gloH
A A7 A Y AEE v A e

567 Alg TR oeERE 48 Fgole] Bejdg ¥
2 ¥lZ = Tahle 85 v}

11188 H = Aspergillusd ¥ Rhizopus®o| -+
Fo] g FFele] ] o2 Absidia % H Penicilli-
umE = o BxEe] glsdnh o123 AM-E Absidia
dro] 20 FaF o HwH AF(41213%= A
a]7k sleh

[ =] 4
ai =

56708 = A5 2 ¥-E Fae] 111HFF #=(34
2] o) F-E Aspergilius oryzael{L2T05), Asp. pa-
rasiticus(S3T5), Asp. fumigatus( 3T, Asp. ochra-
ceus(7TT ), Asp. wentiil(57), Asp. niger(5wF).
Asp. penicilloides(375). Asp. davatus{d1057), Rhizo—
pus oryzae(l4+7+5), B, oligosporus(83F5), B nigri-
cans(a T ), B arrhizus(51), Penicillium purpuro-
genun(2T5F), Pen. rugulosum(1T5), Pen. citrinum
(29, Pen. spinulosumi213), Pen sclerciigenum
(175), Pen glabrum(1705), Pen, gramdaturmi 107,
Pen fellutanum(18), Geotrichum candidum(205),
Absidia corvmbifera(12705), Mucor racemosus(24
=), M. plumbeus(2ET), 2 Curvulena lunatus(3T
Fie] & 5E20 2 EASLG] olggle] 75 T8

F8 FIo|E Aspergillussd, RhizopusZo]n, As-
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11, 2
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