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Summary

Five samples of Korean native Maeju(fermented soy-bean mash) loaves which were collected
each from Kyunggi, Chungchung, Kangwon, Cholla and Kyungsang-Do. were examined for their
fermenting microorganisms. The results of taxonomic and ecological studies of fermentation
microorganisms in these Maeju loaves were as the follows.

(1) The fungus flora grew only in the outer layer of Maeju loaves. Miscellaneous molds, 3°
species of Mucor, 2 species of ‘Penicillium, one species each of Scopulariopsis and Aspergillus,
were isolated. None of them seemed extlusively predominant to be able to designate as the
ecologically significant. ‘

(2) The bacterial flora which consisted of two species, Bacillus subtilis and Bacillus pumilus
were distributed uniformly in the entire Maeju loaves. The inner parts of Maeju loaves wete
especially inhabited solely by these bacterial flora. Probably the Korean native Maeju fermentation
could be characterized by these bacterial flora. A Staphylococcus species’ was also isolated -
probably as a casual contaminant.

(3) The yeasts, Rhodotorula flava and Tarulopsis'déttila, were isolated from Maeju loaves:
though their ecological significance was not clear. o
(4) The ecological aspects of fermentation microbes in the outer and inner parts of Maeju
loaves were apparently different, consequently different fermentation processes might have
occurred in these two parts and it brought quite different final outlooks 'in the final matured
Maeju loaves. The outer part, rather rigid and dry, retained the light brown color of boiled
soy-bean; whereas the inner part, soft and sticky, showed dark brown color indicating severe
chemical changes. ) ’
(5) The aflatoxin producing mold, Aspergillus oryzae was isolated’ from one sample among’
5 of Maeju loaves. In addition to the low probablity of isolability from Maeju loaves samples,
since ‘this mold grew only in the outer layer of Maeju loaves with such a low population

density, about 10%/g, perhaps the aflatoxin problem in Korean native soysaice mdy not be critical.
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Fig. 1. The longitudinal cross section of Maeju

loaves

Table 1. The sizes of the light colored - surface
layer and dark colored inner part of

. matured Korean Maeju loaves.

. Surface or  Thickness Volume
Maeju samples Inner part (cm) (em?)
Kyunggi-Do Surface 0.8 1104

Inner 1296
Chungchong-Do Surface 2.0 1212

Inner 363
Kangwon-Do Surface 2.0 1960
Inner 640
Cholla-Do Surface 1.0 578
Inner 637
Kyungsang-Do  Surface 1.0 1048

Inner 1512
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Table 2. The media for viable count and isolation.
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et ru]o ft

&E°] suspension & wHE-

bacteria & yeasts &

of microorganisms in Maeju.

Bacteria Molds Yeasts

Nutrient broth
agar agar

Peptone-dextrose Wort agar

Beef extract 3g| Dextrose 10g | Beer wort (15

degree Balling)

Peptone 5¢ | Peptone 5g 11.
Water 11. | KH,PO, 1g | Agar 20g
Agar 20g | MgSO,7H;0 0.5g| Sodium propi~
onate 0.25%
Agar 20g
Water 11.
Rosebengal
1:30, 000
Streptomycin
307/mi

Incubating temp. was 28°C for all the microorga--
nisms.
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Table 3. The fungus flora in the surface layer
and inner parts of fermented Maeju
loaves

Maeju sample Fungus Viable count

No./g

Kyunggi-Do )

Surface Mucor abundans Povah  6Xx10%
Scopulariopsis brevicaulis Bainier

. 7 x 104
- Inner 14x10*

Chungchong-Do
Aspergillus oryzze (Ahlberg) Cohn
) 12x10¢

Surface

Kangwon-Do

Surface Mucor grises-cyanus Hagen
14 x 105
Penicillium kaupscinskii Zaleski
1x 104
Cholla-Do

Surface Scopulariopsis brevicaulis - Bainier
1x10
Kyungsang-Do
Surface Penicillium lanosum Westiling
: 2x 104
Mucor griseo-cyanus Hagen
L ©4x108

Remark; No mold was isolated from ifmer parts
of Maeju leaves of Chungchong, Kang
won, Cholla and Kyungsang-Do.

Table 3¢ 9= molds & €4 =ddted %
A AR5l A F= species FFFY key 7t
A 25 e EAuE s Esd B
2t ,

Mucor abandans Povah...Spores not ungiuely glo-
bose, short oval to globose (1. 1-1.5) Sporangial
walls diffuent. Turf less than 20mm high.
Gemmae present. No giant cells in the substrate.

Scopulariposis brevicaulis Bainier Conidia one-
celled with basal ring and pore, on phialides, in
heads, not enclosed in mucus, and in mass light
brown to chocolate. Conidiophores distinct from
vegetative hyphae, not swollen and branched at
the tip. .

Aspergillus oryzae (Ahlberg) Cohn---Sterigmata
both hiseriate and uniseriate. Conidial heads in
yellow green to deep olive-brown shades, globose
when young, loosely columnar in age. Conidiop-
hores born primarily from the substrate, not con-
stricted below the vesicle. Vesicles :subglobose.
Conidia large globose to .subglobose. Colonies,
shifting to light brownish green-in age on Cza
pek’s agar. .

Mucor girseo-cyanus Hagen...Spores -not. globose,
short oval. Sporangia black, less than 100;14 in
diameter. Sporangial walls not difluent, fragile,
Gemmae in sporangiophores numerus.

Penicillium lanosum Westh'nngenicilﬁ not diva-
ricate, ‘not divergent, and compact. Colony
floccsose, in shades of grees in conidial area.
Colony reverse uncolored. Conidiophores long

arising as branches from aerial hyphae. Conidia
globese, finely roughened less than 4y in diameter.
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Table 4. The bacterial flora in the surface layer and inner parts of fermented ‘Maeju loaves.

Surface or inner

Maeju msaple Bacteria Viable count
No./g
Kyunggi-Do Surface - Bacillus subtilis* 61x 108
Inner Bacillus subtilis** 71%x10°
Chungchong-Do - Surface Bacillus subtilis* 53 >< 10*
Bacillus subtilis** 1x10s
Inner Bacillus subtilis* 1x10*
Bacillus subtilis** 1x10*
Kangwon-Do Surface Bacillus subtilis* 5x10°
Inner Bacillus subtilis** 45x107
Bacillus pumilus 3x107
Cholla-Do Surface Bacillus subtilis* 5% 107
Inner Bacillus subtilis* 43%x10°
Staphylococcus aureus 19%x 107
Kyungsang-Do Surface Bacillus subtilis* 13x10°
Bacillus pumilus 4x10°
Tuner Bucillus subtilis** 2x10°
Bacillus subtilis* 25X 10"
7, 3, A4, At 2 A 554 77 1 Agar stroke: Form spreading.
A AR 57 = AY4 e F geolgle mnes Agar stab. Villous form.
2 W ERE 9lE bacteria® E£F = viable Glucose agar slants: Growth better than on agar.
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Table 4] 9+ bacteria & 54 H=d 3t glof
Al BAE ARG EHEAL AEYE JEt
W ohgst 2,
Bacillus subtilis*
Rods,

encapsulated. Motile. Gram positive.

0.5%2.0 microns, not in chains. Not

Spores, 0.5 1.5 microns, ellipsoidal to cylindrical,
central to terminal, formed in 40 hrs,

Sporangia not definitely swollen.

Gelatin stab: Liquifaction napiform to infundibul-
iform.

Agar colonies: Elevation flat, Form ' irregular,
Margin erose.

Soybean agar slants: Good growth.

Broth: Pellicle, flocculent, membraneous.

NaCl broth: Growth in 7% NaCl broth.

Starch is hydrolyzed.

Nrtrites produced from nitrates. No gas Produced
from nitrate broth under anaerobic condition.

Growth scant in glucose broth under anaerobic
condition, pH of culture is higher than. 5.5
Bacillus subtilis**

o] strain & A7) Bacillus subtilis*®} mE E
Aol zgw oyl

Agar colonies: Rhizoid form, elevation convex,
margin lobate.

Agar slant: Rhizoid form 8] 27} &4 5to] Ao
2 FAEL B9 strain o 24 3 F kg o
Bacillus pumilus

AE] £ A BF AR AFIA 2o
Gt Bacillus pumilus = starch S hydrolysis 3}x)
EHE H4RNE ADenE 2 BE F40] 4]

Y. Bacillus subtilis** s}z 7k gkc).



Staphylococcus aureus

Sphaers, 0.8 to 1.0 micron in diameter, occurring
in irregular clumps. Non-motile. Gram positive.

Gelatin stab: Infundibuliform liquefaction

Agar colonies: Circular form, elevation convex,
margin entire.

Agar slant: filiform

Agar stab: villous

Nitrites produced from nitrates

Starch not hydrolyzed

Ferments mannitol
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Table 5. The yeast flora in the fermented
Korean Maeju loaves

. “Surface Viable
Maeju sample or Yeasts Count
‘ Inner No./g
Kangwon-Do | Surface | Rhodotorula 3x10°

flava (Saito)

Lodder

Torulopsis dat- |14 x 10
tila (Kluyver)
Lodder

Rhodotorula
flava (Saito)
Lodder

Kyungsang-Do

Surface 3x108

Remarks: No yeast was isolated in other samples
of Maeju loaves.

Table 5] Q& yeasts & 574 W atedl o
A GAge G LR ASAL Ao
ogst 2 |
Rhodotorula flava (Saito) Lodden

Growth in liquid wort: After 10 days at 25°C
cells are oval (2.5—5)%(3.5—5)g, single or in
pairs, After 10 days at 25°C a ring is formed.

The streak culture on wort agar: After 10 days
yellow, highly glossy, soft, convex, border straight.

Slide culture: No pseudomycelium -

Fermentation: Absent

Sugar assimilation: Glucose, lactose+-, galactose-
<+, maltose+, sucrose+-,

Assimilation of potassium nitrate: Absent

Ethanol as sole source of carbon: No growth

Starch production: Negative

Splitting of arbutin: Positive.

Torulopsis dattila (Kluyver) Lodder

Growth in liquid wort: After 10 days at 25°C
cells are almost round or oval, (2—2.5) X (2.5—
4.5)p, single or in short chains. After 10 days:
ring and pellicle are formed.

The streak culture on wort agar: After 5 days:
cream-colored, smooth, highly glossy, soft, margin
straight.

Slide culture: No pseudomycelium

Fermentation:gluéose+, gaJactose—, maltose+, suc
rose-+, lactose—, raffinose+, 1/3.

Sugar assimilation: Glucose+, galactose+, maltoser
-+, sucrose-}-, lactose.

Assimilation of potassium nitrate: Absent

Ethanol as sole source of carbon: Some growth.
Splitting of arbutin: Positive
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