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Characteristics of Useful Fungi Isolated from
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Abstract

For the standardization and quality improvement of traditional Korean Nuruk, 120 strains of fungi
were isolated from Nuruks and 18 strains of them were selected as strains analysing the amylase and
flavor. The genera of these fungi were identified as Aspergillus sp.(14 strains), Penicillium sp.(3
strains) and Rhizopus sp.(1 sirain) by the conventional slide culture. Most of these fungi showed a
better productivity of the saccharogenic and dextrinogenic enzymes in raw wheat brao culture than in
cooked wheat bran culture. The ability of acid and flavor production was pood in the raw wheat bran
culture, and aflatoxins were not produced under the same culture. Penicillium sp. and Rhizopus sp.
showed low cell growth and high saccharifying activity, whereas the majority of Aspergillus sp.
hkad high cell growth and amylase activity. Mixed culture of Aspergilius sp. No.3—6 and Peniciltium
sp. No.7-7 revealed a high liquefying and saccharifying activity as well as high flavors production.
These results indicated that these fungi was proper strains lor making Nuruk of good quality.
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Table 1. Shape of purchased traditional Korean Nuruk
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Purchased place Form Sizefcm) Weightig)
1. Chélwon Round #16.0%5.5 7909
2 Ploch’tén Round 19040 1,006.6
3. Ch'unchdn 1 Round g170x5.0 687.3
4, Ch'unchén 2 Round #185x35 726.3
5 Yong: (Ch'ung nam) Not uniform - 1628
6. Taegu Round # 145X 20 272.0
7 Kyongju 1 Round ¢210%30 791.0
3. Kyongju 2 Round ¢ 20.0x35 744.5
9. Hyunpung 1 Sqnare 16.0{W) = 16 HL) = 3.4(H) 8055
10. Hyunpung 2 Square 17.00W) = 17 0L % 3 5(I1} 868.9
11. Koryong Square 16.5(W} X 16 5(L) x 3.0(H) 759.2
12, Chinju Round #38.0x20 1,151.7
13. Ch'ungrmu Round #175%30 4400
14. Tongyvoung Round #175x45 693.8
15. Boun Powder - 495.0
16. Sangju Round 2200=5.0 432.0
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Table 2. Amylase activity of lradilional Korean Nuruk

Amylase activily (units/g)
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o g m} e El] o] Zh2h 71 0units 2 1,380units/g koji,
Asp. sp. -6 600units 2 1.320units/g kojigdch 7=
3L RA. sp 18-1+4 937 Fsde] Z+2} 150units
2 1,99%dumts/g koji®) AAZAEE el ot =&

Sample Neo. DU Sp
{uuts/g) (units/a) Table 3. Genus of isclated molds

1 Chélwon 610 81 Strains Genus
2. Prochin 800 480 -1 Aspergillus sp.
3 Ch'unchéin 1 375 78 9- 5 Aspergillus sp.
4. Ch'unchén 2 al7 132 -6 Aspergillus sp
b, YongiiCh'ung nam) 1,980 125 4-16 Aspergillus sp
6. Taegn 835 81 5-15 Aspergillus sp.
7. Kydngju 1 1.095 TH0 7-1 Penicillium sp.
8. Kydngiu 2 395 87 T3 Peniciflivm sp,
9. Hyunpung 1 1,200 a5 75 Aspergillus sp.
10 Hyunpung 2 1,275 450 T-0 Aspergillus sp.
11. Koryong 1,255 150 -7 Penicillium sp.
12, Chinju 1,220 a8 12-1 Aspergillus sp,
13 Ch'ungmu 855 129 14- 7 Aspergillus sp.
14. Tongyoung 1,125 129 15-1 Aspergillus sp.
15. Boun 65 62 15- 3 Aspergilius sp,
18. Sangiu 402 og 17- 2 Aspergiflus sp.
- 17- 6 Aspergillus sp
DU: Dextrinogenic activity units by Wohlgemuth value 17-91 Aspergillus sp.

SP Saccharogenic power by Lane-Eynone method

18- 1 Rhizopus sp.
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Table 4. Dextrinogenic and saccharogenic activity on single culture of isolated molds

Raw wheat hran

Cooked wheat bran

Strains DU SP GA. DU SP GA
{units/g kop) (units/g koil) (unils/g koji) (units/g kayi)  (unils/g koji)  {umts/g koji)

Asp. sp No.
1-1 635 390 537 255 114 378
2-5 200 2040 432 215 165 704
3-6 710 1380 585 235 93 564
4-16 193 630 561 125 108 468
5-15 480 615 525 395 162 558
7-5 335 1320 510 40 108 390
7- 6 500 1320 506 325 126 495
12- 1 730 810 771 525 117 720
147 470 5 583 295 90 570
15- 1 510 342 479 170 126 639
15- 3 300 414 411 - 105 468
17- 2 200 1155 714 100 a1 360
17- 6 540 880 636 170 150 591
17-21 195 h10 516 250 102 570

Pen. sp Neo
7-1 155 2610 627 185 <30 399
73 140 585 570 50 <30 246
T-7 100 2220 510 100 63 684

Ri. sp. Na.
18- 1 750 1894 71h 5156 160 558

DU Destrinogenic activity units, SP° Saccharogeruc power, (A Glucoamylase activity

Each slrain was cultivated at 23°C for 7 days
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Table 5. Productivily of total acid on single culture of isolated molds

Raw wheat bran

Cooked wheat bran

Sirai Total acid Total acid
ains -
rH Used NaOH Succinate pH Used NaOH Succinate
{ml) {mg/g kaji) {ml) {mg/g koji)
Asp. sp No.
1-1 6.2 16 18.88 5.6 20 23.60
2-5 5.8 2.2 25.96 5.0 24 28.32
3-6 6.2 14 16.52 5.6 22 25.96
4-16 62 14 16,52 8.2 23 27.14
5-15 5.6 24 2832 56 2.0 23.60
7-5 6.2 1.2 14.16 5.0 24 28.32
7- 68 6.2 14 16.52 56 2.2 2596
12- 1 6.2 14 16.52 56 2.3 2714
14- 7 56 2.2 25.96 o¥4] 2.2 25.96
15-1 56 22 25.96 3.0 5.0 58,00
15— 3 42 24 30.68 25 8.4 95.12
17- 2 6.2 1.4 16.52 4.4 36 42.48
17- 6 52 2.4 28.32 3.0 6.0 70.80
17-21 62 1.3 1524 5.0 24 28.32
Pen. sp No.
71 6.2 16 158.88 5.6 21 24.78
7- 3 6.2 14 18,52 5.6 2.2 25,96
-7 6.2 14 1652 52 24 2832
Rhi. sp. No.
18- 1 58 20 23.60 3.0 5.0 59.00

Table 6. Flavor production of isclaled molds on single

o, Wk A 1gwd Al Tke) "H-"r ML FF 7 Asp.

sp.el 14-7, 15-3 % Pen sp.2l

culture
Strains Raw wheat bran Cooked wheat bran
Asp. sp. No.
-1 - GF
2-5 - WF
3-6 GF, WAF GE, AF
4-16 AF BFF
5-15 - AF, GIF
-5 - WE
7- 6 WAR GI*
12- 1 - SAF, GF
14- 7 - WF
15- 1 AF -
15~ 3 GF, WAF -
17- 2 WAF -
17- 6 WAF -
17-21 - -
Pen. sp. No
7-1 GF WF
7-3 GF, WAF WF
77 GF. WAR BF
Hhi. sp. No.
18- 1 WAF WF

GI: Good flavor, WAF: Weak alcoholic flavar
AF" Aleoholic flavor, WI: Weak flavor
BF: Bad flavor, SAF: Streng alcohche flavor

T s ) AL
79 9 1027 ) oFat R g of £}2 g t—lﬂj']nﬂ
& 7 7] FA S ek v maba ok Table 7ol 4 9 2

o] %
glucoamylase LA o] B3] -5
], ek 7d L] BAgA o]
1, 3-6,7-6 5 39T
2} A slE]e]
5, 15-1, 17-2, 17-6 -5-

A

]

=
ks
%]

j

109 # 2] N3} ) wEleio] #A33]
wylor dsp spal 12-12 FaAl %o vl4 339
watgch =35 RRi sp. TR T34 L oFsh}
shsdch el
et | Asp sp 1-
= 7Y o] FAgke] Y17t o}
28] Pt g
2] 475

17-1,7-3,7-7

walch Asp sp.
= TEAe] oE

7-
FAlel HEHY, @EEe] ulek 10U A Fse

& Rt wehA] FEa]e vled e wek 7y
£ wrEedo] B3 gkm gl Rh. sp. 18-10F= R
TE AEE AEeE Amzth

o
Zohohe A

R i R S B
F& A@at] el gl =
dufoke] Aapoll M T A tbo| $-
q5o) FEHY wFE o] fahe] ZL (Asp. sp) T
2 2 £(Asp. sp.+Pen. sp)] T8 23] oA
714 §8 8 Eqbalels A A sl zhzke) o) g
st-5 A mabgle). L A} Table 8ol 4] 3} 7o), o3}
H & 3-63% 7-7, 3-65 15-3, 7-754 15-3, 7-7 17-60]
WER AMNE 950, Gae& 3-69 7-7 2 773
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Table 7. Enzyme activily and cell weight per 1g koii
formed from the raw wheal bran culture

N L DERY: 773

Table 9. Flavor production of isolaled molds on mixed
culture using the raw wheat bran

DU GA Cell weight

. (unils/g koji) {units/z ko) (/g kojl
Strains - -
Culirvation time(days)
7 10 7 10 7 10
Asp. sp. No.

635 181 537 729 0285 0370
200 2720 432 744 0133 047
710 334 58 717 03208 047D
195 2157 BBl 822 0427 0465
480 332 525 663 0551 0579
335 2274 610 798 0152 0370
B0O 115 606 708 0313 0389

=1 =1 U7 b= QO D
1
[
Ty N Q1 Oy Oy U1 —

12-1 735 629 771 88 0199 0199
14 - 7 470 4728 585 930 0183 0266
15 - 1 510 4080 429 795 0304 Q427
15- 3 300 2188 411 567 0.150 0237
17 - 2 200 4293 714 738 0399 Q437
17 - 6 540 3304 696 7RO Q570 0674
17 - 721 195 149 6l6 48 0218 0.626
Fen. sp. No.
-1 155 1190 627 732 0095 0123
7T- 3 140 988 570 744 0114 0133
T 7 100 1137 3510 759 0098 0133
Rh osp. N

18 -1 700 795 715 980

DUJ. Dexlrinogenic acuvity units

GA" Glucoamylase aclivity

Enzyme activity(DU and GA) of 7 days cultivation
was identical as showed mm Table 4

0.124 0141

Table §. Dexirinogenic and saccharogenic aclivity on
mixed culiure using the raw wheat bran

Du SP

Strains {uruts/g kojl) (units/g koji)
3-8, 7-7 730 1110
3-6, 15-3 alo 750
77, 15-3 675 660
7-7, 17-6 565 1170
15-3, 17-6 60 540

DU Dextrinogenic activity unils
SP. Saccharogenic power
Each cullure was performed at 28°C for 7 days
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#15-32] Aol = kagt 7S 2ok v 4k
AAgge] rgt 15-3FF o] EalorE AR &
A abge] vl s eh o] o & vl rER| Ehe)
oF Fell A B*GE} 7-78] Eidwjoke] E A=) oA
el A Fha gk Ao g glon, ok
Al AR :ﬂv‘d | B2 T, Ea44bs Sl %S

Strains Flavars production
3-6, 7-7 GF, WAF
3-G, 15-3 AF

7-7, 15-3 AF

7-7, 17-6 -
15-3, 17-6 -

GF: Good flavor
WAF: Weak alcocholic flavor
AT Alcoholic flavor
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A B3 A2 Penicillium sp. B Fhizopus spa T54]
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A3 AAFGS W e A I Aspergillus sp. 3-65 Pe-
nicillivm sp, 7-72) 3wk g3t =aly o ]
AL gatgo] Sgaledv) o] & iz Ry REA=
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