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Abstract

1) In order to obtain a microbial strain having a strong yeast cell wall lIytic activity, about 156
isolates capable of forming clear zones on baker’s yeast-peptone-bouillon agar plate were obtained
from soil, mud and water samples and a strain K-42 with the highest Iytic activity was identified
as Bacillus circulans.

2) Effect of carbon sources on the lytic enzyme production by the K-42 strain was in the decreasing
order of maltose>>glucan>xylose>control in 2-day culture and of lactose >galactose>glucan>con-
trol in 3-day culture. Effect of inorganic nitrogen sources was in the decreasing order of am-
monium acetate_>sodium nitrate>control in 2-day culture and of ammonium chloride>>ammonium
oxalate>>contrel in 3-day culture, whereas organic nitrogen sources except milk casein showed
an increase in 2-day culture and a decrease in 3-day culture. Synergistic effect of carbon sources
and nitrogen sources was not observed.

3) The enzyme production by the K-42 strain was greatly affected by pH change of the culture
medium, thus a high lytic activity could be maintained by keeping the pH range of 7~8 and
adding carbon or nitrogen sources.

4) Optimum conditions for the lytic activity of the K-42 strain were obtained at pH 7~8 and 60°C
and the extent of hydrolysis toward heated yeast cell wall was 65%.
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Table 1. Lytic activity of isolatcs from nature

Range of lytic activity | Number of isolates
0~10 124
11~20 26
21~30 4
31~40 1
41~50 | 1
Total | 156

Table 2. Morphological and cultural characteristics
of the strain K-42

A. Morphological characters

Gram reaction: variable

Shape and size: rod, 0.9x 3.5 pm
Motility: non-motile

Endospore: produced

B S

Growth: aerobic
B. Cultural characters
1. Agar plate
a) Form: punctiform
b) Elevation: flat
c) Margin: erose
2. Agar stroke: echinulate
3. Agar stab: papillate

4. Broth culture: sediment
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Table 3. Physiological characteristics of the strain
K-42

Catalase: produced
Starch: hydrolyzed
Acid from glucose: positive
arabinose: positive
mannitol: positive
xylose: positive
Growth in anaerobic agar: no growth
Growth with 7% NaCl: growth
Voges-Proskauer test: negative
Methyl red test: negative
NQO;~ to NO;: produced
Dihydroxy acetone: not produced
Phenylalanine deaminase: not produced
H,S from ISI agar: not produced
Indole: not produced
Growth at 65°C: no growth
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Fig. 1. Time courses of lytic enzyme production
by two selected strains in a basal medium
at 30°C.

Table 4. Effect of carbon sources on the lytic ea-
zyme production and final pH by K-42

strain
Concn m' 2 days ! days
Carbon source me(dlum T T TFinal IV A Finai
LT ipH % pH

Control 0 36 7. 71 201 8.5
Maltose 1 56/ 6.8 38l 7.2
Glucan 1 53 7.4 47 7.2
Glucan 0.2 33 7.4 48 7.5
Xylose 1 490 6.9 42| 6.6
Starch 1 44 6. 39 7.3
Rhamnose 1 A S 9 5.6
Sucrose 1 40, 6. 9‘ 300 5.9
Ribose 1 3 6.7 42 7.2
Lactose 1 320 7.0, 48 6.4
Galactose 1 300 7.2 48 6.6
Starch 0.2 29 7.1 47 7.3
Sorbitol 1 24/ 5.0 46 6.8
Mannitol 1 19 5.4 9 5.4
Glucose 1 8 5. i 4 5.5
Mannose 1 0 6 1 0 5.4
Fructose 1 16, 5. 7‘ 71 6. G

Basal medium: 2 g bal;er s yeast, 0.5 g I\QHPO4, 0 1 I
MgSO0; + 7TH:0, per 100 ml water (pH 7.0).
Culture: at 30°C.
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Table 5. Effect of carbon sources on the lytic en-
zyme production and fina! pH by K-42 strain
as grown in media with or without M/15
phosphatc buffer (pH 7.0)

Wlthout buffer

Concn in Wlt} bufrer

Carbon . di ‘ o RS

- ' medium !

source (%) LA qul pH LA Fmal pH
Control 1 — 49 7.3 i 43 7.7
Glucose 1 43 6.0 8 ' 58
Mannose 1 45 71 0 6.1
Fructose | 1 48 7.1 7 5.6

Culture ﬁ)édium the baeal mediﬁni was mada in watcr
or M/15 phosphate buffer (pH 7.0)
Culture : 2 days at 30°C.
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Table 6. Effect of inorganic nitrogen Sources on the
Iytic enzyme production and firal pH by K-42

strain
. E]OI;EE 2 days 3 d"ns

Nitrogen sources d:um f Final Tl Final
o F (%) ! pH © ' pH

Control - 36§ 7.7 20 85
Ammonium acetate , 0.2 47, 8.2 4 8.8
Sodium nitrate 0.2 45 7.7 25 8.4
Urea R 30: 7o 19 86
Ammonium nitrate ‘ 0.2 251 7.6;‘ 401 7.6
Ammonium chloride - 0.2 111 6.7 46 7.2
Ammonium oxalate 0.2 9‘ 6.8 41 7.6
Ammonium sulfate 0.2 ‘31 6.8 42 7.6
Ammonium tartarate 0.2 = —i 26 8.6

|
i
1
|

Basal medium: the same as in 'fablggl
Culture : at 30°C.
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Table 7. Effect of inorganic nitrogen sources on
the lytic enzyme production and final pH by
K-42 strain as grown in media with M/i5
rhnsphate buﬁer (pH 7 0)

N ] Concn m! davs 7 \ 3 days

Nitrcgen source r“c(aééum 5 O 'F;)“}?ll ” Fl;:ll
Sodium mitrate | 0.2 4d 7.2, 45; 7.4
R 0.2 0, 7y 40 80
CO\?\E?{L with - 44i 7. "‘5‘ 46‘ 7.4
Co{)‘t%@!r without _ P 8‘ 21{ 82

Culture medium : the same as in Table 5

Culture : at 30°C.

Tahle 8. Effect of organic nitrogen sources on the
lytic enzyme production and final pH by K-42

strain
- Cm:,i(;n in| 2 days ; 3 days
Nitrogen source mﬁ(ﬁ?léu)m‘ LA F;ﬁi‘ A Fx;}fﬁll
Control R 36 7.7, 20 85
Tryptore 0.1 5 7.9 20 86
Casitonc 0.1 54 80 15 88
Peptone 0.1 54 7.7 22 84
Malt extract o1 46 7.6 10 88
Yeast extract 0.1 41“ 7.6 16 8.8
Nutrient broth 0.1 3% 7 7“ 28 8.2
Milk casein 0. i 7 71 23 84

Basal medium: the same as in Table 4
Culture: at 30°C.
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Table 10. Combined effect of maltose and sodium nitrate on the lytic enzyme production
and final pH by K-42 strain

Concn of Maltose (/)
Concn of sodium nitrate - ; ‘
0 | 1 | 2 | 3

(%) | ; )

LA |Final pH| LA | Final pHJ LA | Final le LA } Final pH
0 40 7.6 56 6.8 - - =
0.2 47 7.5 47 8.0 24 7.4 42 7.4
0.5 43 7.4 39 7.3 36 6.4 25 6.7
1.0 46 7.4 36 6.5 38 6.8 29 6.6

Basal medium: the same as in Table 4.
Culture: 2 days at 30°C.
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Table 11. Combined effect of nitrogen and carbor sources on the lytic enzyme production

and final pH by K-42 strain

Nitrogen-+carbon sources -

Control

0.2% sodium nitrate+1% maltose
0.1% tryptone+1% maltose

0.1% peptone+1% maltose

0.2% ammonium chloride+1% lactose
0.1% peptone+1% glucose

0.1% tryptone-+1% glucose

0.2% ammonium acetate+1% glucose
0.2% sodium nitrate+19% glucose

2 days 1 3 days
LA j Final pH = LA Final pH
T 7.6 | 21 | 8.2
29 | 7.0 45 7.9
23 | 6.8 6 7.4
31 6.8 0 | 7.4
4 ; 6.7 7 H 6.7
4 6.0 9 | 6.0
4 ! 6.0 0 6.0
8 | 6.1 5 6.0
6 ] 6.0 10 5.9

Basal medium: the same as in Table 4.

Culture: at 30°C,
Table 12 Composmon of culture media

Culture medium | Constxtuents
Medium ‘ 2 g baker’s yeast, 0.5 g K,;HPQ,
I 0.1 g MgS0, « 7H,0 per 100 ml water (pH 7.0)
Medium 2 g baker’s yeast, 0.5 g K,HPO,
I 0.1 g MgSO, - TH:0 per 100 ml M/15 phosphate buffer soln (pH 7 0)
Medium ( 2 g baker’s yeast, 0.5 g K,HPOQ,, 1 g glucose
I | 0.1 g MgSO, « 7H:0 per 100 ml water (pH 7.0)
Medium 2 g baker’s yeast, 0.5 g K;HPOy, 1 g glucose

U 0.1 g MgSO, * 7H2Q per 100 ml M/15 phosphate buffer soln (pH 7.0)
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