PR AT BGERS) fksgel BRE BES

A SR SRAR
REH - 2ER « SRS

Ber
W

966 &£ 4 4 5 1/ =HD

A study on microorganisms during the tobacco fermentation

C.B.Yang, J.K.Chun, and J.H.Kim* H.W.Bae*

College of Agriculture, Seoul National University

Summary

A study was carried out to investigate the microo-
rganisms and their floral changes during the tobacco
fermentation. The results were sumarized as follows.

I. The molds in the “tobacco leaves” were isolated
and identified as follows;

Aspergllus flavus Link, A. restrictus G. Smith, A

nidulans (Eidam) Wint, A.

Edmundmasonia sp. Spicaria sp.

awamori, Oidium sp.
II. The bacteria in the tobacco were isolated and
identified as follows;
Bacillus subtilis, B. subtilis var aterriums. B.lichen-
B. Pumilus,

Flavobacterium harrisonii, Aerobacter acrogenes.

iformis, B. cereus, B. megaterium,

III. The counts of the microorganisms on leaves
taken from bulks of the fermenting leaf tohacco
revealed the presence of relatively small number on
the initial stage of the fermentation.

During the tobacco fermentation the number of
molds increase gradually to the maximum until the
14 th.day of the fermenation, followed by showing,
the plateau, and the bacteria population revealed

the maximum on the 7 th. day, then declined slowly.
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Table 1. The identification result of the molds

Strain No.  Name of microorganism identified.

2. Aspergillus flavus link
A, restrictus F. smith
A. nidulans
A. awamori
Oidium sp.
Edmundmasonia sp.
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Spicaria sp.
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Table I-a The Cultural and Morphological Characteristics

negative or absence.

Cultural Chara&eristics __;E_—M;)rphological Characteristics B

s —;;colony nutrient broth| - agar stroke = vegetative cell endospore

"i D T agar dextI;o 5 T ! -
k: 9 g | 3 iz
“ s Sl E18 08 5 el & | S 2 § 8 Tg
a8 F|5 |8 888 4 B8 8| E
1 CIIRG|{W|PE|~ |+ |AR| — |AR| — rod. ;[O.7~O.8><1.7~2.9I + 10.7X1.0 + )+
2 CIRG|WI|PE|~ |+ [AR| — |AR/CR!| 7 50.8~O.9X1.9~2.9} + 10.8%1.0 +
3 [CIIRGIWIPE| — 1| + |AR| ~ |[AR| — | # I0.7'\'0.8><2.0'\J2.6!‘ + 10.7X1.0 + o+
4 |CI|RG|W|PE|— |+ |AR| — |AR[BR] # %o.7~o.9xz.o~3.of + (0.8x1.0 |+ |+
5 ICIIRG|W|PE| — | + |AR| — IAR| — | » ‘0.6~O.8X2.3~3.0] + 0.6x1.0 + |
6 CIRG{WI|PE| ~ |+ |AR| — |[AR|CR| » [0.7~0.9><2.0~2.6!: + 10.7x1.0 o
7 |ICIIRG W PE — |+ |AR| — |AR|BR| /7 0.8~0.9%2.0~2,5/ + [0.8x1.1 + |+
8 ICI|S Y.GPE|+ |+ FL| YI|FL|{ Y | [0.3x1.1~1.3 - - -
9 ICIIRG{WIPE| - ! + |[AR| — [AR|BR| 7 [0.9~1.0%X2.0~3.0, + [0.7%1.0 + |+
10 |C1} S, — |PE{+ |+ |[FLWY|FL{Y |~ [0.4~0.5%x1.0 - - -
11 |[CI\RG{ W |PE| — | + |AR| — IAR| — | # 0.7~0.9x2.0~3.0, + 0.7x1.0 + 0t
12 |[CIIRG| W |PE| — { + |AR| — |AR| — | # 10.6~0.9%1.7~2.6/ + 0.7x1.0 i
13 |CI|RG/W PE| — |+ |AR| — [AR|BR| # 0.9~1.0x1.9~3.0. + 0.7x1.1 + |+
14 ICIIRG{W PE| — | + [AR| — |AR[BL| » 0‘8~0.9><1.9~1.5\ + 10.8x1.1 + |+
15 'IRRG WIPE| + |+ [EC| — {ECl — | # 0.7~1.1%1.6~3.0] + [0.7%x1.1 +
16 ‘IRRGr WIPE|l + | + |[AR| — IAR| — | 7 [0.9~1.1x2.1~2.5| + 1.0x1.3 + g+
17 CIRGIW |PE| — |+ |AR| ~ |AR|CR| # 0.8~0.9x1.9~2.9 + 0.7x1.1 |+ | +
18 ICII S WYIPE|l + 1 + |AR| — {AR| Y | # 0.6~0.6X0.7~2.5 + 10.6X1.0 + o
19 IR S |W| — | + |+ |FLY.BFLY.B.| »# 1.2~1.7x2.5~4.2] + [0.9%x1.5~1.9| +

20 [CI| § WYPE + JAR| — |AR 7 10.7~0.8x1.9~2.3 + [0.6%1.1 +  +
21 ([CI| S WYPE + AR — AR} Y | 7 10.6~0.8x1.8~2.7 + 10.6X0.9 0
22 |C1]'S WY|PE| + |+ |AR| — IAR| Y | # 0.6~0.8x1.8~2.3 + [0.6x1.0 | + | +
23 [ICIIRG/|W PE| — | + |AR| — !AR BR| 7 0.7"\‘0.9><2.0~3.2s + 0.7X1.0 + | +
24 |TRIRG{WIPE + (FL| — ;FL — i 1.0~1.2><2.4N3.5' + 10.9%x1.3~1.7 + | +
25 | IRIRG{W| R + {AR| — fAR — 17 1.0~1.6x3~4.2 | + [1.0x1.5 o
26 (IR{ S | Y| — -+ FLY.B)FLY.B.I " 1.1~1.5><2.0~4.0i + 10.8~1.1x1.6] + | +

Abbreviation; CI; circular, IR; irregular, S; smooth, RG; rough, AR; arborescent

EC; echinulate, FL; Filiform, R; ring, W; white, Y; yellow G;

green, B; brown, BL; black. +; positive or prensence, —;



Table II-b The Physiological Characteristics of the Bacteria
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Abbreviation;

F; facultative aerobic Y; yellow, W; white, pink,

M; microaerophilic,

AC; acid.

BL; black AL: alkali,
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Table II-C The Characteristies of the Sugar Fermentation of the Bacteria

ammonium phosphate base

tryptose base

oo

osoyenr | + F o+ 4+ T T T--TE S A S N B S B R
©h

asope] | o1 N T e L
o

01043 | =+ + + F+ F FoE F o+ 4 o+ 4+ F 4+ oF= o+ o F 1+ 4
ete}

504X + + + 1+ I T e T T S S S~ S S
o

osourqere |+ + + o+ 1+ N T T S S S S N B B
on

osopns | = * * £ * s o+ = F F % F F F £ F F F 1 F F
- ="1]

[oyuuem | 4 + + F £ N I T T S S N B
='4}

esoond | + + + £ F + % * = £ 4+ £ F 1 F 4+ + 1+ 1+ +
I -

osojpewr |+ + + o0 i L A N R R R S S =
j=t4)

osopel | 1 1 111 E A T e S T A A A
o >'1]

Jojuuen || [ Lo L T L e - S A A B B &

[

i w0

£ esoompd | 4 + + o+ N T T T S N S S S S R S &

f
ONEES | e e o cmans 288 E22 888388

g; gas formed.

—; no acid produced.

~+; acid produced,

abbreviation;



Table III. The Identification Result of the Bacteria

Strain No.

Bacteria identified

T-2, T-4, T-6 T-7, T-9, T-13, T-17, T-23

T-14

T-1, T-3, T-5, T-11, T-12
T-15, T-16, T-25, T-24
T-18, T-20, T-21, T-22
T-19, T-26

T-86

T-10

Bacillus subtilis

Bacillus subtilis var aterrimus
Bacillus licheniformis

Bacillus cerens

Bacilius pumilus

Bacillus megaterium
Flavobacterium harrisonii

" Aerobacter aerogens
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