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repeated four times over 6 months. Generally, the 15t and 2nd
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fermentation-stages and 3" and 4" fermentation-stages are performed

in fermentation rooms at 27° C at 85% to 88% and 50% to 60%

humidity, respectively. (B) Photographs of arabushi and karebushi

during the repeated mold fermentation (15t to 4™ stages). (C) The
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surfaces of 1st fermentation-stage fillet (left) and 4 fermentation-stage

fillet (right).

Materials & Methods
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A: A. amstelodami B: A.chevalieni 5%

1st to 4th fermentation stage-karebushi samples (Fig. 1(B) and (C)) 1
Mycelia & spores (mixed mold samples) _amsterodami
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Fig. 3. Characterization of isolated five standard Aspergillus spp. (A) Maximum likelihood phylogenetic

trees based on partial fragment of the B-tubulin (BenA) gene of Aspergillus spp. (B) Macro-morphology of five

DGGE analysis A e Hooik

ﬂA_mveog.aucus_m standard Aspergillus spp. (C) DGGE standard markers.
Fig. 2. Cultivation of mixed Aspergillus spp. (A) Flow chart of isolation and cultivation of Aspergillus spp. derived from karebushi _uf;“:";f:gi-"”“
samples. (B) Photograph of mixed culture sample on MY20 agar plate. (C) Photographs of solid-state cultivation samples. OTbimiss
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Results & Discussion
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Fig. 4. Denaturing gradient gel electrophoresis (DGGE) profiles of the partial B-tubulin (BenA) gene amplicons obtained from samples of karebushi obtained from different
manufacturers and at different molding stages. (A) Five Aspergillus spp. were selected as standards. Mixed molds from the surface of karebushi samples obtained from 16 different
manufacturers (M1 to M13, and K, D, and S) were cultivated on MY20 agar plates. A. Standard amplified fragments from strains Aspergillus amstelodami (a), A. chevalieri (c), A. pseudoglaucus (p),

A. ruber (r), and A. sydowii (s) were loaded in lane M. B—E. Mixed genomic DNAs that were prepared from mixed culture samples derived from the 3 or 4" molding stage by different manufacturers

> Ol

(manufacturers M1 to M13) were used for PCR-DGGE. F-I. Mixed genomic DNAs prepared from mixed culture samples derived from the 15t to the 4" molding stages by the same manufacturer
(manufacturer K) in spring (K1-1 to K1-4) and autumn (K2-1 to K2-4), and from the 15t to the 4" molding stages by manufacturers D and S (154", D-1 to D-4) and (153", S-1 to S-3). (B) Relative
guantification of Aspergillus spp. derived from the 3rd or 4th molding stage products from different manufacturers. Mixed genomic DNAs that were prepared from mixed culture samples derived from
the 3rd or 4th molding stage products of different manufacturers (manufacturers M1 to M13) were used for PCR-DGGE. (C) Relative quantification of Aspergillus spp. derived from the 1st to the 4th
molding stage products of the same manufacturer. Mixed genomic DNAs were prepared from mixed culture samples derived from the 1st to the 4th molding stage products of the same
manufacturer (manufacturer K) in spring (A: K1-1 to K1-4) and autumn (B: K2-1 to K2-4), and of different manufacturers (D and S) (C: 1st-4th, D-1 to D-4) and (D: 1st-3rd, S-1 to S-3). Separated

partial B-tubulin (BenA) DNA bands were densitometrically analyzed and relative compositions were calculated.
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Table 1. Production of extracellular hydrolytic enzymes in mixed culture at 0.85 a,,.

Enzyme activity (U/ml)

Protease (00 __ Amine- - Garboxy- —__ TRRECIOT_ fz, | R7R z@z ETTH D AFE L -4 E R 75\ AUY L 7=BF (AEBAYH VY TI) 2KDEEDRL BB
HIOPRTS paoy)  paoy < 90 FEREMITCEEL (0.855 £ 000.95 aw) . oMK (BEEERR) (CDOWTIIKDBEREE T AT,

o is001 smom 100 dowss sige € DIER. EKHT (0.85 aw) THEEL ’c Sh RIS L TRE L 1INk ERBE T E I E A S WMER
N T 0 e 15003 190e1s  3er00t 75‘%”9“71 (Table 1) o #5(, FREOMAKDERICED D U /- OFEELIFTHC, BRH RS LIBAO
M5 <1.00 <1.00 4.0%0.03 <1.00  11.9+0.08 N.D. HEE ICBEH DT A/NILT 4y T JAary7—+ DiE |$ 3. 115_‘%7 & |$—F’Ci % LY 7IicsnwWTEDITE
M6 <1.00 1.240.01  1.1#0.05  1.9+0.01 22.0+1.45  4.8+0.05 s C\: 75\ /E li’C 2(;) 5 71—:0 é 'O . |'|—_| L i 7.575\ 'O ]\__ [/ 7'—: 1 %§ 75\ ,‘04 %gd;ﬁ J -5 \ﬂ’({% ID—EE@BEE%;%EE
17003 12001 12:000 z22sia0 sso0s 7= EER (Fig. 4 (A)&(C)) . A. pseudoglaucus ¥ & O'A. chevalieri MELETH Y. BFIZH V7T ILKTIEL
MS 2.0+0.02 0.03 0.0 0.0 0 9.840.09 N = =+= N y
N, ov o pmmomo s wne GREPRBAEOL L bIEOBREAIZIEL | LINRLE,
i e imool  1ewor oo sieor  [H1EE] AR EZTTRICHIY. SR CEBNERY E L7 (BB) RBHRAICE CHILELESE
M13 <1.00 19002 36001 24:001 21.820.06 641003 o = KT E)JBZ (grant no. G-2018-1-007) ICTEL TESNT-FEILX. /nternational Journal of Food

Microbiology 5|

2%

SFE (https.//d0|.org/10.1016/J.|Jfoodmlcro.2020.108654, in press) TY,



