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Black Fungi Multiplying in a Brewery

Masaru YamMmasHITA, Yoshikazu TakeucHI, Naokata Kamiva, Makoto TsunmoTo, Yutaka Waku
(Bioc Co. Ltd., 1-111 Uchida-Muromachi, Toyohashi, Aichi,Japan, 44-8087)

Three black fungi multiplying in a brewery were identified. These were Cladosporium cladospor-
ioides, Aureobacidium pullulans, and Aspergillus niger. The same numbers of Aspergillus oryzae and

Aspergillus awamori were found as that of Cladosporium cladosporioides, Aureobacidium pullulans, and

Aspergillus niger. The growth nutrients of these fungi were bolatile carbohydrates such as the ethanol

and ester of brewing material and aerial N, and vapor condensations containing aerial dust and product

of other fungi autolysis. Germicides such as Thiabendazol and

shortterm prevention of black fungi growth.

2-Methyltiazol were effective for a

Key words  Black fungi, Brewery.
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Table 1 Effect of medium composition on the growth and coloring of Aur-
eobacidium sp., Aspergillus sp. and Cladosporium sp.

i o Aureobacidium sp. | Aspergillus sp. Cladospolivm sp.

Medium* (%)
growth color growth color growth color
Polypepton 1 it brown iy brown + brownish
Glucose 1 black
Polypepton 0.1 + brownish + brownish + brownish
Glucose 1 black black black
Polypepton 0.1 + -+ brownish ++ brownish
Glucose 1 + -+ black
black black

Yeast ex. 0.1
Polypepton 0.1
Glucose 2 + -+ black ++ black ++ black
Yeast ex. 0.1

* ! Agar 1.5%, pH6.0

Y v 0.1%, FSha—2R2%, BREZFX0.1
%, K 1.5%, pH6.0 * HWHFREEETH EHK

wﬂﬁ%ﬁj ch
2. BEIGYLITrsoBEshA-EBAEDS
|

BEISOBRGAY Yy VBB ELT
Cladosporium sp., Aspergillus sp., Aureobacidium
sp.D 3B HEEE NIz, (Table2) Cladosporium sp.
Z, Fig. licRohd ko, OWBFEOSEFEK
#3E » & Clado. cladosporioides ¥ HEFE L 7212,
Aspergillus sp.i3, Fig. 2 0 X 5 REHBEETDHY,
BTFEPEMAE, BXFT, BFES2-5u, S
FUEEHENRONDL Z 5 Asp. niger LHEE
L7239, Awreobacidium sp.¥, Fig.3, 4 xR o6h3
& O WIFREEE R I I RN 4T, ST
BEEREMMEAE SN DT, Aureoba. pullulans &
HELRY, Bz, Ih6DHEORERDE, Dam
20 18s Ribosomal DNA O44EEE (primers :
NS 1~NSB) Oi#ffE, HERIIOTE =T\, BLH
FT—R-—RAEDHEET> 1Y% ZOFHERE,
Table3 ixd s LI, 2o IEOEKRE, HEEDE
HIHHERR DNA HEEES & O—BUE S 97~100% L&
, IH&6D3EDH YHEHIE Clado. cladosporivides,
Asp. niger, Aureoba. pullulans TH 5 LBEE Nz,

3. BEIBCHUZEBAEOBEELE

feskomg Tk, BETHORAEIERE

FEIE BE11E

& U T Aureoba. pullulans LS8 a L THB Y, o
A EEIZ DL TOERELEEND 2w, UL, 28
DEETSEDEBRY Y I Vh oA EOGEEE2To/0 L
%, Table2 i % & 312, Awreoba. pullilans @
HOITHII R, FREDIE» 6 LR 3IEEDERY
v Ehi. ¥ CEHOFERSHCRESH D,

Aureoba. pullulans ZIBR DL WIEFT (EH=E, B
=, HEE0EZ TASNEL, UHUD LG,
Asp. niger ZE¥OHNE, THOW, 7H 32— NVEr
By v EEENARKEL, HERRZEL w558
&S BHaNz, TheDHEKREERY, Clado.
cladosporioides BHHISFTICER OERM L, %<
DOFFm» SR E Nz, ThSEROEIEERZH~
12 & = 2, Clado. cladosporioides D I¥EFEFE R X 20°C
Hitg L {Ed - 728, fiho) 2 Bk OBETEER 1 30°C &1
BThHotze X, 4y INEFERLEZEDTHED 6 A
EMBEIZEAD COBESE R Y, BEOEM
PECRIEIDPD LRI EVWIBERTH o725,

= DR B & Aureoba. pullulans, Asp. niger O3
WEHNEE A LEES N, X, BTN EHE~
7B h s SEEOEGS EOMI, FREETOY
N b B G~ D Aspergillus sp., B O
Aspergillus  sp.23 Clado. cladosporioides, Asp. niger,
Aureoba. pullulans & L 1EIZREBHRHE & iz (Table
2), ZO2EOH CELFTHRIBEAWRY, HD%
HHEEy EORENCRLOT, BETSEOEAL
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Table 2 The types and numbers of fungi isolated at breweries

. . L. Asp. oryz
Species | Cladosporiim sp. Asp. niger Aureobacidium sp. sp. oryzae a.nd
Asp. awamort
Sample (cfu./g) (cfu./g) (cfu./g)
(¢fu./g)
Press room of soy 9% 10° B - 195 10°
factory I*
AT s
Wall of soy factory 95%10° N _ 45X10°
I* penicillium -+ +
A7 fact
E*allofsoy actory . 56X 10¢ . 6x 10°
Mixing room of 93%10¢ N 38 % 10° 25 % 10*
soy factory II*
Alcohol tank of
- 65X 10* — X 10*
Shochu distillery I* 310
Wall of Shochu
7x10¢ 3Ix10? - 2x10%
distillery II** 3210
Brewing tank of 6x10° N 25 % 10° yeas.t and
sake brewery [** bacteria -+ +
Wall of steaming
room of sake 5X10° 2X10% 2X10% 6Xx10%
brewery I**
P
r‘e.ss room of 6 10° N _ 25 % 10¢
mirin factory I**
Mixi f
1ng room o — 2x10¢ 5x10° 9x10°
mirin factory I**

* . Sample at March and April, ** : Sample at June and July.

Fig.1 Botryoblastospores of Cladosporium Fig.2 Conidial heads of Aspergillus niger
cladosporioides
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wEELTWS EfEah, BR~FEs i, 1
FHE X globose~radiate B, ETFHEBEABHEY
XFEH, o-7 37 - EEESLERNE L, BERS
BROEEEELTWB DT, Asp. oryzae BHE &
HEE LY. BF W, BFHEIZ globose~radiate &,
BFESRABAESNTER, «-7 7 —CEEHSH
B, BRERSS , EREBEELES -
SEFMEFLTWEOT, Asp. awamori FHIHE & #E
HEFE L 723,

4. BEBAHCEOEBERFOHKT

BEH CORENFCLSOOREER, FEZOE
DIV, FEE, THI-NVTFRY Y7 EOT VT~
NEDEENL W EEEEN M THE I L HFE
25L, BAACOERBREZ->TWHHER, B

el 2 A

Fig.3 Phialospores of Aureobasidium pullulans

EMOEFEMRAPIZ TS /— N, TATNVETH
33 LHEEI NN, FhSCH, ThesDEa%

S TIBEORBEIPEH AN S By ©OERESEE
ThHBI s, FOLIRRAVEETIIE, BB
H EDHERET 2 D PRE 21T o foo REKICEX DK
SEMZ, SEOEHACEEEL, Z0O1$#25C, 30
HiegFEL, »POoEBEsARBRHELEZL Z 2,

Tabled & B % & 3 T Clado. cladosporioides, Aur-
eoba. pullulans EAC xS / —n, BEEZF LRIV
I-AZORFFERERIMATZTOb DR HE
FEL Tz BEIEREZDR LN, 73 /B, KUY
T YEOERFEEMA L LY ToEENRED N
Telkds, CO2HENEYCHB LI LERE

R

Fig.4 Yeast like growth of Awreobasisium pul-

lulans

Table 8 Similarity of ribosomal DNA sequence of isolated fungi to known

species

Species
Cladosporium sp. No. 1
Cladosporium sp. No. 3

Known species
CCU 202381 Cladosporium cladosporioides 99%
CCU 202381 Cladosporium cladosporioides 99%

Similarity

Aureobasidium sp. No.1  AYO 30322.1 Auwreobasidium pullulans 97%
Auwnreobasidium sp. No.9  AYO 30322.1 Awreobasidim pullulans 100%
Aspergillus sp. No. 1 D 63697.1 Aspergillus niger 97%
Aspergillus sp. No. 2 D 63697.1 Aspergillus niger 97%

r RNA Geneprimer

Product size (bp)

NS1 GTAGTCATATGCTTGTCTC 555
NS2 GGCTGCTGGCACCAGACTTGC

NS3 GCAAGTCTGGTGCCAGCAGCC 597
NS4 CTTCCGTCAATTCCTTTAAG

NS5 AACTTAAAGGAATTGACGGAAG 310
NS6 GCATCACAGACCTGTTATTGCCTC

NS7 GAGGCAATAACAGGTCTGTGATGC 377

NS8 TCCGCAGGTTCACCTACGGA

Fogs =118
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Table 4 The effect of medium composition on the growth of Cladosporium cladosporioides,
Aureobacidium pullulans, Aspergillus niger and Aspergillus oryzae

Species | Cladosporium | Aureobacidium | Aspergillus Aspergillus
Medium cladosporioides | pullulans niger oryzae
water - — - —
Water-+ethylalcohol (1%) ++ ++ - —
Water+ethylacetate (1%) ++ ++ - —
Water +glucose (1%) ++ ++ - -
0,
Water-l—ei‘_hylalcfohol (1%) bt - ++ .
+amino acid*
0,
Water*’re'thylacietate (1%) Cay - i y
+amino acid*
+ 19
Water g}ucose’ (1%) - et . A
-+amino acid*
Water+air dust (1%) + + + -+
Water-+fungus autolysate (1 %) + + + +

* ! glutamic acid 30mg, aspartic acid 25mg, proline 20mg, phenylalanine 10mg, lysine 10 mg,

metionine 5mg/100ml, pH 6.0.

FEErFHALTWATREES D 2 LE 2 Sl Asp.
niger, Asp. oryzae, Asp. awamori FX T I /B, ¥+
UART N EOEFFEBE O EEESHER N5 T2,
RESHHOEA D RFE, ESREFEHBOER IR
WIS TO A CEIEEEE X 3 Ly 5 DRERE,
EFFORBVBETVIEEZILNEDT, BEK
WO I HEOMNE, hoEhEFRFIAMEMOTE
SEEME OB OTREELH D LEZ T, REKTE
BT A0T 3, ios CEORSEDEMLZTIN
5DH EDBHEARE ST 23, Tabled ioh
LI CHEELTRETHZ LHEESNBER LT,

5. %7 £ &l Thiabendazol, 2 Methylisothyazol

LE2EBAEDEEHESE

Table5=® % X 3 iz, Thiabendazol it ¥ ® B&k
3L T b 5~10 ppm LD 472 V> JEEE THEMEIEE
B & T 3585, 2 Methylisothyazol 1 100~200 ppm
VLETH Tz, T d ORIE BB EAIEE & 1F
BECBEETH Y, BBETH TR, SEFTE],
2EREL TW3 L I5H% 0, BETRELHRE
BERHFETHD, RBHO>—HBRE IR TLBD 5K,
HES, BACORTFELEITHBREATWLIOT,
D nEEOFEICL D EI COBEEEL TS
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CLRRHETHETHD LRBbN,
o] i

(1) BEIBCHEET 2EE DY L Asp. niger,

Clado. cladosporioides, Aureoba. pullulans O 3 5& 48
BEEL, #RPSEbh T & 5% Auwreo. pul-
ltlans D & TR p o7z,

(2) EEETHOEMY CEBES X, Asp. niger,

Clado. cladosporioides, Aureoba. pullulans ® 3 E5E
DEGEH CEOMIC, BEREED Asp. oryzae, Asp.

awamori Fb BIRAFFELTED, Thsor b
EHEETREALKEASE L TW A REENH 5 L&
Zehiz,

3) ZhoEGI CBIEOEYRLEET 2

FEREITE» 6 FHET 2 BEBRMPBYE I BHEL,
INEHES L LTHCEMEHET 2188, THEOD

B KESKEREL, JhifdEssTivoz

TRICHERE L - EhEREEE 0BG B
SELTHUEPMERT 2580 2BENEET S &

HEES NIz,

(4) Clado. cladosporioides, Aureoba. pullulans O 2
B EREEYHREY /-, TAFNVEQRKEHD

E B 20040
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Table 5 The growth inhibition of Cladosporium cladosporioides, Aureoba-
shidium pullulans and Aspergillus niger by Tiabendazol and 2-Meth-

yltiazol
Chemical concentration Cladosporium Aureobasidium Aspergilins
(ppm) | cladosporioides no.1 | pullulans no.1 niger no. 1
Tiabendazol 100 - - -
50 - - -
25 - - -
10 - - -
5 + e .
0 +++ ++-+ +++
2-Methyltiazol 200 - - -
150 - - +
100 - - +
50 + + ++
25 + + ++
10 +-+ ++ +
5 + ++ + -+t
0 + 4+ ++ -+ +++
HTH->THEREREZFIAL THEEL Ty 3 TEE (1990)
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