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SUMMARY

I. Title

Development of mass production process for microbial product with by-products
from food processing, apple and soybean pomaces caused environmental contamination

and their applications

II. Purpose and importance of research and development

Apple pomace consists of carbohydrates, crude proteins, crude lipids and cellulose
and its main ingredient, carbohydrate, can be used as a carbon source for microbial
cultures. Soybean pomace consists of crude proteins, crude lipids and crude ash and
its main ingredient, crude protein, can be used as a nitrogen source for microbial
cultures. The purpose of this research is to develop apple and soybean pomace as
carbon and nitrogen sources for culturing useful microorganisms, and to develop
functional fertilizer and organic animal feed from these microorganisms. To produce
functional fertilizer and organic animal feed from potential environment polluters will
help lower animal feed dependency on other countries, reduce foreign currency needed

to import grains for animal feed, and decrease grain dependency on foreign countries.

IM. Contents and extents of research and development

1. Analysis of apple and soybean pomace
7}. Physio—chemical analysis of apple pomace from the industry for apple juice
production
1}, Physio—chemical analysis of soybean pomace from the industry for soy sauce

production



2. Development of technology for production of microbial products
7} Measurement of utilization rates of apple and soybean pomaces
L}, Establishment of culture medium using apple pomace as a carbon source and
soybean pomace as a nitrogen source
t}. Optimization of production conditions for microbial products
2}. Development of technology for production of microbial products
v}, Characteristics of microorganisms in microbial products

v}, Optimization of storage method of microbial products

3. Evaluation of microbial products as a functional fertilizer
7}. Evaluation of microbial products as a functional fertilizer
1) Effect of microbial products on growth of lettuces
2) Effect of microbial products on growth of tomatoes

3) Effect of microbial products on growth of Chinese cabbages

L}, Evaluation of microbial products as an organic feed
1) Effect of microbial products on growth of chickens
2) Effect of microbial products on growth of pigs

IV. Results and proposal for practical use of this research

1. Results
7}. Analysis of apple and soybean pomace
Apple pomace consisted mainly of carbohydrates(66.5%) and crude
fibers(4.7%). Soybean pomace consisted mainly of carbohydrates, crude proteins and
inorganic salts. Crude lipids, calcium and phosphorus were also found, and 11.0% was

moisture.
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1}, Development of microbial product
1) Measurement of apple and soybean utilization levels in useful microorganisms
Most of the microorganisms used in this research were able to utilize apple
and soybean pomace. In medium for production of pullulan, glucose, the carbon source,
takes up about 50% in relative costs, and yeast extract takes up about 40% of the
total in relative costs. Therefore, using apple and soybean pomace is a direct way of

cutting down on production costs.

2) Establishment of optimal moisture level for apple pomace
When wusing apple pomace as the only substrate in cultivating
microorganisms, the moisture level in the apple pomace had to be approximately 60%
or above for the microorganisms to utilize it. In particular, moisture levels had to be
above 80% for DL-4, DL-5 and L. acidophilus KCCM 32820 to utilize the apple

pomace.

3) Establishment of optimal moisture level for soybean pomace
When using soybean pomace as the only substrate in cultivating
microorganisms, the moisture level in the soybean pomace had to be approximately
40% or above for the microorganisms to utilize it. In pomace of equal moisture levels,
the utilization levels were higher for soybean pomace from fermentational process than
soybean pomace from chemical process for production of soy sauce. In particular,
moisture levels had to be above 80% for L. acidophilus KCCM 32820 and 40265 to

utilize the soybean pomace.

4) Establishment of optimal conditions for production of microbial product
Temperature of 30C was the optimal temperature for B. brevis DL-2, DL-3
and DL-4; and 35C was the optimal temperature for B. coagulans DL-1, B.
stearothermophilus DL-3, S. cerevisiae KCCM 11304, L. acidophilus KCCM 32820 and
L. acidophilus KCCM 40265. A pH of 6.0 was the optimal condition for DL-5, S.
cerevisiae KCCM 11304 and L. acidophilus KCCM 40265.
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5) Establishment of optimal conditions for preparation o fmedium
B. coagulan DL-1, L. acidophilus KCCM 32820 and 40265 showed the highest
viable cell number when the ratio between apple and soybean pomace was 4 : 6. The
other microorganisms showed the highest viable cell number when the ratio between

apple and soybean pomace was 2 : 8.

6) Analysis of organic matter and enzymes in microbial medium
B. stearothermophilus DL-3 showed the highest viable cell number when
cultivated for 48 hr in a medium, which carbon source was glucose, starch, cellulose
and chitin, whereas in a medium with CM.C, chitosan and skim milk as a carbon
source the viable cell number increased for up to 72 hr of cultivation. The utilization
level of carbon sources, along with electrophoresis of supernatnat using
SDS-polyacrylamide gel showed that amylase, cellulase, protease, chitinase and

chitosanase can be produced by using B. stearothermophilus DL-3.

t}. Evaluation of microbial products
1) Evaluation of microbial product as a functional fertilizer
7} Effects of microbial product on microorganisms in lettuce growing soil
The total viable cell number in lettuce growing soil treated with standard
amounts of microbial product was 4.4 times higher after 6 weeks than that of
untreated soil. The total viable cell number in lettuce growing soil treated with double
amounts of microbial product was 10.6 times higher than that of non-treated soil, and

2.4 times higher than that of standard treated soil.

L} Effects of microbial product on microorganisms in tomato growing soil
The total viable cell number in tomato growing soil treated with standard
amounts of microbial product was 6.9 times higher after 6 weeks than that of
untreated soil. The total viable cell number in tomato growing soil treated with double
amounts of microbial product was 10.2 times higher than that of untreated soil, and

1.5 times higher than that of standard treated soil.
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t}h Effects of microbial product on microorganisms in Chinese cabbage growing soil

The total viable cell number in Chinese growing soil treated with standard
amounts of rice bran was 3.4 times higher after 6 weeks than that of untreated soil.
The total viable cell number in Chinese cabbage growing soil treated with double
amounts of rice bran was 13.1 times higher than that of untreated soil, and 3.8 times

higher than that of standard treated soil.

2}) Effects of microbial product treatment on lettuce growth
Leaf width, leaf count and wet weight for the part above earth in lettuce
grown in soil treated with standard amounts of microbial product increased 10.7%,
85% and 27.5% respectfully compared to those of lettuce grown in untreated soil. Leaf
width, leaf count and wet weight for the part above earth in lettuce grown in soil
treated with double amounts of microbial product increased 14.0%, 12.6% and 32.0%

respectfully compared to those of lettuce grown in untreated soil.

u}) Effects of microbial product treatment on tomato growth
Greatest length, diameter of tomatoes and wet weight in tomatoes grown in
soil treated with standard amounts of microbial product increased 10.6%, 10.0% and
275% respectfully compared to those of tomatoes grown in untreated soil. Greatest
length, diameter of tomatoes and wet weight in tomatoes grown in soil treated with
double amounts of microbial product increased 14.0%, 135% and 32.6% respectfully

compared to those of tomatoes grown in untreated soil.

v} Effects of microbial product treatment on chinese cabbage growth
Leaf length, leaf width, leaf count, wet weight and dry weight in chinese
cabbage grown in soil treated with standard amounts microbial product increased
137%, 163%, 67%, 900% and 1.650% respectfully compared to those of chinese cabbage
grown in untreated soil. Leaf length, leaf width, leaf count, wet weight and dry
weight in chinese cabbage grown in soil treated with double amounts of microbial
product increased 145%, 180%, 93%, 950% and 1,825% respectfully compared to those

of chinese cabbage grown in untreated soil.
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2) Examination of microbial product efficiency as an organic animal feed
7} Effects of microbial product treatment on chickens
Chickens were divided into groups and each group was given untreated feed,

feed with 109 microbial product added using rice bran and feed with 109 microbial
product added using apple and soybean pomace and rice bran. The average chick
weight of each group was 41.10 £ 250g, 41.60 + 3.20g and 42.30 + 2.90g respectfully.
The average chick weight of each group after 28 days was 547.65 + 91.7g, 560.13 *
17.19g and 562.24 + 32.49g respectfully, and the average weight gain for chicks in
each group was 506.50g, 518.53g and 519.94g respectfully.

L} Effects of microbial product treatment on pigs

Pigs were divided into groups and each group was given untreated feed, feed
with 1096 microbial product added using rice bran and feed with 10% microbial
product added using apple and soybean pomace and rice bran. The average weight of
each group was 928 £ 0.99%g, 938 + 1.14kg and 955 + 1.0lkg respectfully. The
average weight of each group after 37 days was 19.25 + 4.08kg, 20.20 £ 3.93kg and
20.75 £ 4.18g respectfully, and the average weight gain for each group was 10.60kg,
10.82kg and 11.20kg, respectfully.

2. Suggestions for practical use
7}. Development of agricultural chemicals
Through this research, it has been made apparent that the B.
stearothermophilus DL-3, isolated from soil, has an antagonism towards pathogenic

fungi, and development agricultural chemicals using this is thought to be possible.
L}, Application for a patent and security of assets
The organized results of this research have been applied for a patent

(application number for Koren patent 10-2003-0004615).

t}. Transference of technology

The results of this research are being shared through continuous research
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and discussion with KBP Co, a participant of this project, to further transfer and

utilize technologies.

2}. Mass production of microbial product
Pans for mass production are underway with PN Rice Co. which is a rice

processing company.

v}, Development of research thesis
Plans are underway for a research on the recyling of agricultural wastes
using cellulase, produced by B. stearothermophilus DL-3, one of 9 microorganisms

used to make microbial product in this project.
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Table 1. Utilization of carbon sources by microorganisms isolated from soil

No. Carbon source DL-1 DL-2 DL-3
1 Control - - -
2 Glycerol - - +
3 Erythiol - - -
4 D-Arabinose - - -
5 L-Arabinose + - +
6 Ribose + - +
7 D—Xylose + - -
8 L-Xylose - - -
9 Adonitol - - -
10 [-Methyl-xyloside - - -
11 Galactose + - +
12 D-Glucose + + +
13 D-Fructose + + +
14 D-Mannose + + -
15 L-Sorbose - - -
16 Rhamnose + - -
17 Dulcitol - - -
18 Inositol - - +
19 Mannitol + - +
20 Sorbitol + - +
21 a—Methyl-D-mannoside - - -
22 a—Methyl-D-glucoside - - +
23 N-Acetyl-glucosamine + - -
24 Amygdaline - -
25 Arbutine - - -
26 Esculine - -
27 Salicine + - +
28 Cellobiose + - -
29 Maltose + - +
30 Lactose - - -
31 Melibiose + - -
32 Saccharose + - +
33 Trehalose + - +
34 Inuline - - -
35 Melezitose - - -
36 D-Raffinose + - -
37 Amidon - - -
38 Glycogen - - -
39 Xvlitol - - -
40 [I-Gentiobiose + - -
41 D-Turnose - - -
42 D-lyxose - - -
43 D-Tagatose - - -
44 D-Fucose - - -
45 L-Fucose - - -
46 D-Arabitol - - -
47 L-Arabitol - - -
48 Gluconate + - -
49 2-Aceto—gluconate - - -
50 5-Aceto-gluconate - - -
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W3Rt Bacillus coaglulans DL-1 55 +84 AAEAS Ailsls o524 o]

dde AR F, vdE AAe Azl ARSsklTh
= =

TFES] Afra, AE, skim milk 2 A2 9] a8 59 JAES da= % 29 2
t}. B. stearothermophilus DL-3 &5 2, A% 2 skim milkS &3sl= 53S YE
Womr S. cerevisicze KCCM 11351 ¢+ 449 skim milkE #3359 YERAT

Table 2. Hydrolysis of organic compounds by various microorganisms

Substrate
Cellulose Starch  Skim milk Lipid

Strain

B. coaglulans DL-1 - - _
B. brevis DL-2 - - _
B. stearothermophilus DL-3 +H+ 4+ .
unidentified DL-4 - - _
unidentified DL-5 - - - _
S. cerevisiae KCCM 11304 - - - _

S. cerevisiae KCCM 11351 e+ - ++ -
L. acidophilus KCCM 32820 - - +
L. acidophilus KCCM 40265 - - +

. B, stearothermophilus DL-39] 2 3z2+&
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Table 3. Antagonistic effect of B. stearothermophilus DL-3 against various pathogenic

fungi
Pathogen Disease Size of inhibition zone (cm)
Alternaria alternata SF21 Black rot 0.87 + 0.06
Sclerotinia sclerotiorum SD7 Selerotium disease 3.80 £ 0.17
Fusarium oxysporum SQ34 Fusarium wilt 467 = 045
Fusarium oxysporum CK 44 Fusarium wilt 383 + 051
Botrytis cinerea LVF12 Botrytis disease 243 = 0.38

Fig. 1. Antagonistic effect of B. stearothermophilus DL-3 against various pathogenic

fungi: a; Alternaria alternata SF21, b;

Fusarium oxysporum SQ34, c;

Fusarium oxysporum CK 44, d; Botrytis cinerea 1LVF12, e; Rhizoctonia solani

and f; Sclerotinia scerotiorum SD7
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Table 2. Numbers of microorganisms in apple pomace and soybean pomace

(1x10° CFU/g)

Viable cell Number
Before

Moisture (%)

After
sterilization

Before

Substrate

After sterilization

sterilization

sterilization

3.7 1.26 0.0

775

Apple pomace

12.0 3.90 0.0

158

Soybean pomacefll)

8.9 245 0.0

10.5

Soybean pomace—22)

1) soybean pomace from soy sauce production by chemical hydrolysis

2) soybean pomace from soy sauce production by fermentation
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Table 3. Utilization of apple pomace as a carbon source and soybean pomace as a

nitrogen source by various microorganisms

Cell growth
. Carbon &
LD Carbon source Nitrogen source .
Strain nitrogen sources
Gl Apple Yeast Soybean  Soybean Apple pomace &
teose pomace exract pomace-1 pomace-2 soybean pomace
1 42 +++ +++ +++ +2 ++
2 +++ +++ +++ +++ ++ +++
3 +++ 4+ +++ +++ ++ ++
4 ++ +++ +++ +++ ++ ++
5 +++ +++ +++ +++ +++ +++
6 +++ +++ +++ +++ ++ ++
7 +++ +++ +++ +++ +++ +++

1) strain: 1, B coaglulans DL-1, 2; B. brevis DL-2, 3; B. stearothermophilus
DL-3, 4, DL-4, 4; DL-5, 6; S. cerevisiae KCCM 11304 and 7, S.
cerevisiae KCCM 11351

2) more than 1 x 10"/ml

3) less than 1 x 10%/ml
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A FREEE Top] A% Aot 7 dFEe] WFAE 4] tE FEIF] A
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o] o]&%& & 4 SUrh 53], DL-4, DL-5 % L acidophilus KCCM 32820 ¥+ 4
5

Table 1. Effect of temperature on cell growth of various microorganisms

Viable cell number ( x 10%/ml)

Strain

25T 30C 3HT 40C 45C
B. coagulans DL-1 66.7 67.7 73.0 65.0 0.0
B. brevis DL-2 172 349 22.3 114 0.0
B. stearothermophilus DL-3 3.1 415 63.6 54.7 42.0
DL-4 1.2 56 3.4 0.0 0.0
DL-5 0.3 2.4 1.3 0.0 0.0
S. cerevisiae KCCM 11304 1.7 25 2.7 0.0 0.0
S. cerevisiae KCCM 11351 3.1 3.3 3.3 3.0 3.1
L. acidophilus KCCM 32820 0.0 3.4 47 2.2 0.2
L. acidophilus KCCM 40265 1.7 2.6 5.2 3.4 0.1

Table 2. Effect of pH on cell growth of various microorganisms

Viable cell number ( x 10%)

Strain

4.0 5.0 6.0 7.0 8.0
B. coagulans DL-1 20.7 49.0 72.3 74.3 72.0
B. brevis DL-2 1.8 12.7 42.5 534 31.8
B. stearothermophilus DL-3 0.0 14 22.3 476 36.2
DL-4 16 3.6 4.2 6.3 2.7
DL-5 0.0 3.1 3.6 0.4 0.4
S. cerevisiae KCCM 11304 0.4 1.3 3.0 2.2 0.0
S. cerevisiae KCCM 11351 0.0 9.8 12.2 175 184
L. acidophilus KCCM 32820 0.0 3.2 35 49 35
L. acidophilus KCCM 40265 0.0 24 5.1 4.4 3.4
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Table 3. Effect of moisture content on utilization of apple pomace by B. coaglulans DL-1

Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 12 x 107 0 0
20 12 x 10 0 0
40 1.1 x 107 0 0
60 15 x 10 43 x 10° 53 x 10°
0 69 x 10° 11.7 x 10° 86 x 10°

Table 4. Effect of moisture content on utilization of apple pomace by B. brevis DL-2

Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 6.0 x 10° 0 0
20 84 x 10° 0 0
40 1.1 x 10 0 0
60 16 x 10 86 x 10° 6.4 x 10°
0 14 x 10 1.0 x 10 43 x 10°

Table 5. Effect of moisture content on utilization of apple pomace by DL-4

Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 34 x 10° 0 0
20 1.3 x 10° 0 0
40 04 x 10° 0 0
60 25 x 10 0 0
0 04 x 10° 02 x 10° 0.3 x 10°

Table 6. Effect of moisture content on utilization of apple pomace by DL-5

Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 46 x 10° 0 0
20 15 x 10° 0 0
40 0.7 x 10° 0 0
60 1.1 x 10° 0 0
80 1.7 x 10° 1.3 x 10° 46 x 10°
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Table 7. Effect of moisture content on

utilization of apple pomace

by S. cerevisiae

KCCM 11304
Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 1.3 x 10° 0 0
20 1.3 x 10° 0 0
40 2.3 x 10° 0 0
60 25 x 10° 30 x 10° 36 x 10°
80 27 x 10° 13 x 107 15 x 10'

Table 8. Effect of moisture

content on utilization of apple pomace by L. acidophilus

KCCM 32820
Moisture Viable cell number (/ml)

content (%) 0 hr 2 hr 48 hr
0 24 x 10° 0 0
20 25 x 10° 0 0
40 30 x 10° 0 0
60 44 x 10° 0 0
80 2.2 x 10° 1.3 x 10° 0

Table 9. Effect of moisture

content on utilization of apple pomace by L. acidophilus

KCCM 40265
Moisture Viable cell number (/ml)
content (%) 0 hr 24 hr 48 hr
0 45 x 10° 0 0
20 2.6 x 10° 0 0
40 2.7 x 10° 71 x 10° 0
60 31 x 10° 2.3 x 10 0
80 30 x 10° 3.7 x 10 45 x 10°
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Table 10. Effect of moisture content on utilization of soybean pomaces by

coaglulans DL-1

48 hr
02 x 10*

Viable cell number (/ml)
24 hr

(e}
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B e
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o
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QL
jav]
5
w0
e}
=
w0

0.6 x 10°

55 x 10°

20 85 x 10° 0.1 x 10° 15 x 10°
40

60
80

Soybean
pomace-1

84 x 10°

14 x 10

89 x 10° 7.7 x 10°

2.0 x 10

23 x 10
73 x 10°

32 x 10

79 x 10°

16 x 10°

1.3 x 10

20 14 x 10 0.1 x 10°

40
60

Soybean

1.2 x 10’
65 x 10
39 x 10°

12 x 10

16 x 10’

pomace—2

2.3 x 10°

74 x 10°

1.1 x 10 47 x 10

80
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Table 11. Effect of moisture content on utilization of soybean pomaces by DL-4

Substrate Moisture Viable cell number (/ml)
a
content (%) 0 hr 24 hr 48 hr
0 0.2 x 10° 0 0
20 38 x 10° 0 0
Soybean 3
40 33 x 10 0 0
pomace—1
60 15 x 10° 2.3 x 10" 6.4 x 10°
0 18 x 10° 24 x 10° 1.1 x 10°
0 20 x 10° 0 0
20 27 x 10° 0.2 x 10° 0
piz:fj?z 40 37 x 10° 03 x 10° 36 x 10’
60 46 x 10° 45 x 10 83 x 10
0 29 x 10° 39 x 10 2.1 x 10

Table 12. Effect of moisture content on utilization of soybean pomaces by DL-5

Substrat Moisture Viable cell number (/ml)
upstrate
content (25) 0 hr 24 hr 48 hr
0 14 x 10° 0.2 x 10° 0
20 2.4 x 10° 3.3 x 10° 0
Soybean 40 25 x 10° 50 x 107 10 x 10°
pomace—1
60 36 x 10° 14 x 10 2.0 x 10
80 41 x 10° 22 x 10 34 x 10
0 24 x 10° 05 x 10° 86 x 10°
20 2.7 x 10° 0.1 x 10° 2.0 x 10"
Soybean 40 39 x 10° 12 x 10° 11 x 107
pomace—2
60 34 x 10° 33 x 10° 44 x 10
0 43 x 10° 3.3 x 10 9.0 x 10
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Table 13. Effect of moisture content on utilization of soybean pomaces by S.

cerevisiae KCCM 11304

Substrate Moisture Viable cell number (/ml)
a content (%) 0 hr 24 hr 48 hr
0 0 0 0
20 39 x 10° 0 0
Soybean 40 0.1 x 10° 0 0
pomace-1
60 0.8 x 10° 40 x 10° 0
0 14 x 10° 05 x 10° 14 x 10°
0 0.1 x 10° 0 0
20 0.7 x 10° 46 x 10° 0
pi(;ryl:fj?z 40 19 x 10° 06 x 10° 07 x 10°
60 16 x 10° 26 x 10 59 x 10
0 2.2 x 10° 49 x 10 15 x 10°

Table 14. Effect of moisture content on utilization of soybean pomaces by S.

cerevisiae KCCM 11351

Moisture Viable cell number (/ml)
Substrate
content (%) 0 hr 24 hr 48 hr

0 86 x 10° 0 0

20 30 x 10° 0 0
Soybean R

40 32 x 10° 0 0
pomace-1 i

60 42 x 10° 1.3x 10* 0

0 93 x 10° 2.1x 10 14 x 10°

0 35 x 10° 0 0

20 23 x 10° 0 0
Soybean -

40 25 x 10 0 0
pomace—2 _

60 35 x 10° 2.8 x 10° 0

0 89 x 10° 80 x 10° 0.8 x 10°
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Table 15. Effect of moisture content on utilization of soybean pomaces by L.

acidophilus KCCM 40265

Substrate Moisture Viable cell number (/ml)
a content (%) 0 hr 24 hr 48 hr

0 55 x 10° 0 0

20 42 x 10° 0 0
Soybean 40 44 x 10° 0 0
pomace-1

60 78 x 10° 9.0 x 10° 0

0 3.1 x 10° 33 x 10° 26 x 10"

0 72 x 10° 0 0

20 94 x 10° 0 0
Soybean 40 68 x 10° 0 0
pomace—2

60 42 x 10° 58 x 10! 0

0 39 x 10° 9.8 x 10° 2.0 x 10

of g Avks fArs
Kl

B. brevis DL-2 of gt Az} 7Hgute] A E3H| &2 ¥ 173 2ol
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H &S 3 189 7o) Apaputal ghauke] mjgo] 2 0 89l wiA| A T2A1ZF Fofl Harel A

5 et ow wjek & BAIWMA = ATt STk o ool Avrs 3

_53_



A8tk B coagulans DL-1 % B. brevis DL-2 w5} w7 A& Ab7peial oFxn)

3 gl W s fAee

Table 16. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

B. coagulans DL-1

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 44 12.2 10.3 7.3
8:2 3.7 21.6 40.4 287
Soybean 6:4 29 14.5 90.7 87.7
pomace-1 4:6 3.4 69.7 140.0 110.0
2:8 39 134 135.0 90.0
0:10 3.8 17.3 11.7 4.1
10:0 44 12.2 10.3 7.3
8:2 2.7 6.0 33.7 12.3
Soybean 6:4 59 15.2 32.0 40.0
pomace—2 4:6 3.8 19.3 36.5 50.2
2:8 52 46.3 527 63.0
0: 10 19 24.3 39.9 24.2

Table 17. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of
B. brevis DL-2

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 38.0 57.0 66.0 82.5
8:2 26.4 161.0 268.8 221.0
Soybean 64 16.3 192.0 3387 3972
pomace-1 4:6 10.3 250.7 412.0 423.0
2:8 21.2 337.3 503.5 559.9
0:10 24.0 61.7 45.3 432
10:0 38.0 57.0 66.0 82.5
8:2 20.6 1435 263.0 2675
Soybean 64 214 201.4 272.6 307.7
pomace-2 4:6 20.9 3277 461.3 460.6
2:8 249 370.3 481.0 542.0
0:10 10.8 21.3 336 412
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Table 18. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

B. stearothermophilus DL-3

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 6.5 43.3 58.6 66.6
8:2 44 108.2 576.0 430.0
Soybean 6:4 54 373.6 810.0 540.0
pomace-1 4:6 71 486.7 1,100.0 930.0
2:8 6.8 700.0 1,300.0 1,460.0
0:10 75 213.7 543.8 617.0
10:0 6.5 43.3 58.6 66.6
8:2 7.0 143.3 473.0 156.0
Soybean 6:4 4.7 244.0 530.0 632.0
pomace—2 4:6 8.3 340.6 833.0 916.0
2:8 6.4 349.9 1,053.0 1,230.0
0:10 5.7 10.4 15.7 34.0

Table 19. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

DL-4

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 1.0 35 16.0 20.0
8:2 1.0 40.5 80.0 1234
Soybean 64 15 50.7 100.8 130.7
pomace-1 4:6 0.6 70.4 156.8 180.7
2:8 05 86.3 205.7 248.9
0:10 05 15.0 45.0 50.0
10:0 1.0 35 16.0 20.0
8:2 15 40.8 110.6 190.8
Soybean 6:4 1.0 69.0 333.3 4335
pomace—2 4:6 15 825 540.8 630.8
2:8 2.0 101.5 6782 783.2
0:10 05 20.7 61.0 59.4
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Table 20. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of DL-5

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 85 116.3 301.4 313.2
8:2 8.7 125.6 310.6 388.3
Soybean 6:4 12.3 2374 4724 4234
pomace-1 4:6 11.1 460.8 639.2 443.2
218 155 538.3 343.7 633.1
0:10 124 38.0 51.3 42.77
10:0 85 116.3 301.4 313.2
8:2 11.9 161.7 3075 590.6
Soybean 6:4 136 2176 360.3 160.3
pomace-2 4:6 114 570.3 622.4 550.7
2:8 18.2 630.4 1,290.2 1,040.0
0:10 12.3 107.2 82.3 425
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Table 21. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

S. cerevisiae KCCM 11304

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 4.3 166.3 1455 1145
8:2 5.2 196.5 3234 211.3
Soybean 64 4.0 206.3 4342 319.7
pomace—1 4:6 55 265.0 486.6 360.7
28 5.0 346.4 567.3 422.4
0:10 5.2 425 52.7 48.3
10:0 4.3 166.3 1455 1145
8:2 59 240.5 280.6 160.2
Soybean 6:4 6.2 313.3 386.3 340.2
pomace-2 4:6 8.7 490.6 4138 393.6
2:8 4.3 343.7 442.4 403.3
0:10 5.7 19.6 28.6 15.0

Table 22. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

L. acidophilus KCCM 32820

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 3.6 3.2 2.5 0.7
8:2 3.0 44 2.9 0.5
Soybean 6:4 3.7 4.8 3.2 1.6
pomace—1 4:6 34 5.7 4.3 2.7
2:8 3.6 3.2 1.6 0.3
0:10 3.3 0.0 0.0 0.0
10: 0 3.6 3.2 2.5 0.7
8:2 4.0 4.6 2.4 0.0
Soybean 64 39 51 3.2 0.0
pomace-2 4:6 3.1 6.6 3.2 0.2
2:8 39 45 0.0 0.0
0:10 3.7 0.0 0.0 0.0
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Table 23. Effect of mixed ratio of apple pomace to soybean pomace on cell growth of

L. acidophilus KCCM 40265

Apple pomace to Viable cell number ( x 10%/ml)
soybean pomace 0 hr 24 hr 48 hr 72 hr
10:0 2.6 2.2 0.3 0.0
8:2 1.3 42.3 7.3 0.0
Soybean 6:4 1.9 4377 16.0 0.0
pomace-1 4:6 1.7 41.0 12.2 0.2
28 2.4 21.0 11.1 0.0
0:10 1.1 0.0 0.0 0.0
10:0 2.6 2.2 0.3 0.0
8:2 2.1 18.0 3.3 0.0
Soybean 6:4 1.7 22.0 124 0.0
pomace—2 4:6 1.9 45.0 15.2 0.0
2:8 24 53.0 22.3 0.0
0:10 2.1 15.0 11 0.4
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Fig. 1. Growth curve of B. coagulans DL-1
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e TR e 5S¢4 F AT gAYl o8& % % SDS-polyacrylamide gel-S
Sdas A795e A B stearothermophilus DL-3155 Al&3}o]
amylase, cellulase, protease, chitinase ¥ chitosanaseE® A4t = dules 228 IS

P
T UAT

Table 1. Effect of carbon source on cell growth of B. stearothermophilus DL-3

Viable cell number ( x 10%/ml)
Carbon source

0 hr 24 hr 48 hr 72 hr
Glucose 13.7 22.0 543.3 32.2
Starch 8.3 627.0 943.0 467.0
Cellulose 187 21.3 38.0 24.3
C.M. C 9.2 273.0 310.0 400.0
Chitin 89 289.0 693.0 99.7
Chitosan 9.3 407.0 730.0 760.0
Skim milk 11.7 58.3 167.0 333.0
Tributyrin 7.7 11 14 0.1
54,000 u— - o "
To0 QB g a3 B ape
43,000 w— - ! e
L -l —

30,000 _E =8 oy ' -— —

1 2 3 4 5 6 ! B8

Fig. 10. SDS-polyacrylamide gel electropolesis pattern of B. stearothermophilus DL-3:
1, starch, 2; cellulose, 3; skim milk, 4; tributyrin, 5; chitin, 6; chitosan, 7;

carboxylmethyl cellulose and 8; glucose
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gk 5, 37ColA] 2447 wiFste] AA] FEghaFol of 20%91 WA E AAE Azxsdr
7247) AzF mAE AAES 4T, 30T, 37C 2 Ao nyshEA 59 Ao w 60Uzt
NS AF et AHFE AT el A¥d Yo 2x2 ousn 18~24T9
SEE fAsdt

2. 94+ A%

B. coagulans DL-1 ¢ B. brevis DL-2 52 ZF Ak x]of A
Yo %

o}
@ Fol 7wl wg, Absbul a0 gbguiel A9@ o Edete] SEadel

Aed npaUA AFFE 249 A%E ¥ 12 29 2rh 03, A g 9
QA R B congulans DL @S] Woe SR T, 200 A
o Z7k2 YEe o Fo Aztel Al wel AEie] P4E Ut ot B
coagulans DL-1 #52 AHgstel A2e nAZ AR Fe F2EF frd Aow

= 12A WA = Al F7HE UER oL o] Sof AJ7he]
o] #AE YehWtt o= B. coagulans DL-1 o
&t Az vAE AR e TR wd Aoz A
=

DL-1 #3539} nlx7kR] 2 AFL3F & 24

Table 1. Effect of absorbant on viability of B. coagulans DL-1

Viable cell number (x 10%/ml)

Absorbant
0h 12 h 24 h 36 h 48 h
Rice bran 2.1 6.1 2.8 2.3 1.2
Apple pomace 2.1 29 1.7 14 0.2
Orange pomace 2.1 3.0 1.1 0.8 05
Soybean pomace 2.1 2.1 2.4 1.9 0.8
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Table 2. Effect of absorbant on viability of B. brevis DL-2

Viable cell number (x 10%/ml)

Absorbant
0h 12 h 24 h 36 h 48 h
Rice bran 65.0 107.0 40.5 31.5 25.2
Apple pomace 65.0 05 0.0 0.0 0.0
Orange pomace 6.0 142.0 179 45 47
Soybean pomace 65.0 126.4 103.6 176 85

i o
2 B. stearothermophilus DL-3 & w8tz vjddS AF3Ys HAFxsHA 247 o
2 dYAE AHEe A ® 3% 2k AgAdTet 5% gAw 2 1 r
A& Ad A A A 76.3%, 5% EArE 86.3% 18]l 10% BAERFE AHES
Brols 92%0 AEES Utk kA vAdE AA e vAdE Aol AREE
TTFE BHsh7] flete] AW 125 o= 10% BATFE dAZ A8 45

o Aol 100%9) AEEE AL F ALS FAsA,

Table 3. Effect of surfactant on wviability of B. stearothermophilus DL-3 after

Iyophilization
Viable cell No. Viable cell No. after lyophilization
before lyophilization surfactant Viable cell No. Viablelity (%)
Saline (0.85% NaCl) 1060 x 10° 76.3
1390 x 10° Saline + 5% Skim milk 12.00 x 10° 86.3
Saline + 10% Skim milk 13.80 x 10° 99.2

o HA g 2=
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£ et AEFe gat AR AAE weshs el a2 Aolrt wor
H

4T mBSE Ao ARl A BTk VAR AAE 001 wHE Fol AT
T AT 4ToA 96.3%elAoy A2 30T 2 37TAA = 99% o]/dole) o= A
& 2% g Fastth 42 AASHE Aol 14

]
2 AAE 3097 B 3o AiEFs AE 4ToA 91.7%, A2 A 91.7%, 30Tl A

Table 4. Effect of temperature on viability of B. stearothermophilus DL-3 in microbial

product made with rice bran

Viable cell number (x10° CFU/ml)

Temp. 0 5 10 15 20 25 30 35 40 45 50 5 60

day day day day day day day day day day day day day
4T 220 253 193 270 263 226 253 264 196 166 17.3 9.3
RTV 0m33 246 280 223 206 213 210 290 51 63 71 22 10
30T 198 703 73 58 44 33 19 04 03 01 00 00
37C 310 290 08 13 07 05 04 03 00 01 01 00

1) room temperature

B. stearothermophilus DL-3 w5 w3 Apaput gt ol w)7k-g ALg-sho]
Az mAdE AAS 47 e ko BastEr o 3
Ast A= ¥ 559 2} 7br] o2 Lno A Rad uAAE A A %
et Ao A4S YERlth Ao ae vAE AAE Edste 2xo uet
AA #Zel7F whew B. stearothermophilus DL-3 w5 w2} n] 78 ALg-3to] |z
HAE AR np A R 4T Baste 499 AEEol 7P =4tk mAE AA
£ 6097 Hagh o Adg TAaE 4T 95.6%0lu ot A2, 30T B 37CAA =
99% ol/delddtt. HAE AAE 3047 B Fo At Tat 4ToA 90.2%, A2
of| Al 89.7%, 30TCANA 95.1% Z1g]al 37CAlA = 99% o] de] At

B. stearothermophilus DL-3 &5 A}§3te] A|xd v|AE AAQ RA:
of w& el av ¥ 13 200148 o] Bkshs ko #AIRle] 5Y $o A
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Table 5. Effect of temperature on viability of B. stearothermophilus DL-3 in microbial

product made with apple pomace, soybean pomace and rice bran

Viable cell number (x10° CFU/ml)

Temp. 0 5 0 1, 20 25 30 3H 40 45 50 55 60

day day day day day day day day day day day day day

4T 163 416 156 246 243 206 163 176 156 125 93 92

RT" 280 220 180 176 190 216 280 150 136 90 83 26

30T 2100 310 236 123 129 120 103 85 13 08 02 00 00

37T 60 233 61 39 09 06 05 01 00 00 00 00
10

—W¥— room temp.
— 30°C
41 <-371%

Viable cell number (Log, CFU/q)

3 T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60

Time (day)
Fig. 1. Effect of temperature on viable cell number of B. stearothermophilus DL-3 in

microbial product made with rice bran
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Fig. 2. Effect of temperature on viable cell number of B. stearothermophilus DL-3 in

microbial product made with apple pomace, soybean pomace and rice bran
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g AT ASE o @
SAAEC gk PAE AAe 54 EIE Ate] e dEe 9,
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Q% B Ao AAFFE Ao EoE: A7 ol Erige A % A4
e SR FFel AAFFE FFOR W FORNH dm Sy EFE >
AN Fol SRS ErhEel AAFFe Bk @ sl TAS s A4 4
ol BAoR WS TA A Fo SAsAT

2. A7 A%

gt wm % B coagulans DL-1 #7% el Atgatel A=e vAE
AR Folk FFA Eee] v gE ol 13 2A87] 9lste] vAE A
A% Aeleh e B AEG L g ALH £F A An AP 27, 4F o
6% ol mAde AR 474 Bl et F #4ol #E W UEE 2489

on 1 Ave ® 13 2ok AFE sy A9 =S e

r_1

N
~

of EAekE & I, e o},
A, FFol 2 Egzmdnte] & zh7F 17992 x 10' CFU/g, 15560 x 10" CFU/g, 2,300
x 10" CFU/g, 25 x 10" CFU/g 2 17 x 10" CFU/gol ¥tk Alzke] Aol e Bk 1)
AEel Fi B AAD 1AE A P A SAUE & A

nAE AAE AYsA Fe AF Al B F e 27, 457 2 657 F
o z}7} 8405 x 10" CFU/g, 2,154 x 10' CFU/g % 5127 x 104 CFU/gel itk WA= A
AE Aelstx & FFAu B F #F4E Azl wel Wake Aoy 65 F71
A F7E Gk AR AAE 1S AU AFAN B F B5E 27, 4F 9
65 Zol zkzt 28350 x 10" CFU/g, 15202 x 10" CFU/g 2 22,707 x 10* CFU/gol %t}
S AAE 7IeF A &FA ESY & g vAE AAE AgshA] &

Bl Hlste] 65 Foll 44u) Frlekdth vIdE AAME wF A dFAE) =
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ofje

FFE 27, 45 2 65 Fo 7z 48460 x 10° CFU/g, 30,605 x 10° CFU/g %
55285 x 10" CFU/gelgith. A% AAE wF A B & #5E Agsix o
Ego] Hlsle] 106¥ St on, VlEw AP BEge] F S vlske] 24v) S}
gk Zlo|th

nAE AAE 7" At FFAu B v s EGolA 657 Fof A
HAgk EY Foll At Al a2 mAdE AAE HsA > B vlste] 7zt
379 2 1108 F71etATh wAE AAE g o A2 d A Egel 65
ol A EY Tl EAletes W] = AE AAE AgstA & EGl ¥
ato] zhzk 57 2 93u) FUMEITh AR AAES VEE W A3 AN =
FlA 657 Fol AT EG Foll SAletes w80l v+ vAd= AANE AHstA &
S EF) wlste] zhzy 375u) 9 50.08) Srbelth mAE AAE VIEHH i A
3 FFAE) Bl 65 Fol A BEF Tol EAs: EdIdnie] FE A
AAE AstA ek ol vste] Zhz 1179 2 62.19 718+

AEAN Bl B vARS W TS ATH PHT FES o

—

3 2gh ol A Aol EASE £
AEel QA AT vl YR AT WEE wel Fi solth mgR AAE A
ol M it A ge Egol vste] AT ohle WAT,

E
Fgo] L EdmdnlE 94T MEE Frlskgon Fgolsh sembte F7b wg

=

Aetel AEdE A0 BEH, FERA EF) EAsE &
=

2) M= A7t BEvtE A B mAE A A= 4
ek} Abel 9 B ocoagulans DL-1 1 WS ALE3le] AZ3 A E
AAe] Folzh BEvtE Au) Ee] vAE A vAE FFE EARE] fdte] mAdE
ANE AstA] & ESH 7l 2 wiF Y EGS A dH A 25, 45
267 Fo] BEYS AFste] 7z Edol EAde & das ¢ d MEE XAl

Joem I A= & 29 2o EvtES AiEy] f3 Bl EAjsks F i, HhEld
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of, WA, FHol W eIl Fi AFE AWEY] AT mdel EAlsh &
zrol zbzb 17992 x 10 CFU/g, 15560 x 10 CFU/g, 2300 x 10° CFU/g, 25 x 10
CFU/g 9 17 x 10" CFU/gol%lth. Azke] Z3to] w2 B v £t EvkE A
Egol Helsk nAE AA el Fof wldstel TS 4 F U
nAE AAE AgstA @& EvtE A B4 & doe 25, 47 9 65
o) 7}7} 34825 x 10" CFU/g, 6,199 x 10" CFU/g %2 3322 x 10" CFU/gel Atk M A=
AANE AestA &S EvtE A EGY] F we Al wep sk v AE Al
Ng 71EF Ad AFAgu B¢ F F4E 25, 45 2 65 Fol 27 27965 x 10°
CFU/g, 24225 x 10" CFU/g % 22835 x 10" CFU/gelgith. mAE ANS 7|%% A5
3 EvtE Au) B F g vAE AAE AHEA @ Bl Hlste] 65 o
6.98 Ststdch WAE AANE v A FFA Bkl ¥ F5E 27, 47 46
F Fo| 7+7} 30,335 x 10" CFU/g, 71,780 x 10" CFU/g 2 33891 x 10" CFU/gel¥lth.
AR AAE wF A Bg F wrE AgshA @2 B vlste] 1029 7}
stglom, e MYy Bl F w4 Hlste] 154 Sk Aol
nAE AAE 7 A2l EvtE A B vl A2 EddA 65 9
AAT EGF ol SAlstes A a2 uAE AAE AgetA F& Eged Hlete] zt
7} 538 2 9.78) FUtekAch vAE AAE VlEF M A EvkE Au) Bk A
67 ol AT EF Foll SAlets B 7 mAE AAE At &S ES
Hleto] Z47) 1554 9 2108171 Erbetdeh mAE AAS =g W A BEvlE
Ao} Bl 65 Fol AAT EF Foll EAsE FFolY = vAE AAE A}
A ke Bk HlEte] Zhzh 1948) 2 101.7817F SUFEA T vAE AAE 7= )
F Y EntE A EFA 65 Foll AH EG Tl SAsks Eadnte] ¢+
nAE AAE AestA e Bl vste] Zhzh 20201 2 119.08 718+
EvtE Au) EF EAlete vAEe] o AL wiFAn ES 2ol A
+ FRa, FFole Efmdule] AulA nl&L wlg vgch 1)
AE AAE A EvtE Ao B vAE F AYsA e Bl vlste] At
Wok ojye} WA, Fgo] 2 Edadnts dA% v &R FUIEld e H3ole Eg
=

Fvke] F7b HlEo] AuiHom gtk o= WAE A Azl AR B
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coagulans DL-10] A8 &

e AE) Ekel EAdhs

Ao BerEojHy.

et MBS FAL HAA

Table 1. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with B. coagulans DL-1

Cell number (x10" CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th

treatment measurement measurement measurement

Total cell number 17,992 (100) 8405 (47) 2,154 (12) 5217 (29)

Bacteria 15,650 (100) 4700 (30) 1,500 (10) 3,650 (23)

N
on Actinomycetes 2300 (100) 3650 (159) 650 (28) 1550 (67)
treatment

Fungi 25 (100) 35 (140) 3 (12) 10 (41)

Trichoderma 17 (100) 20 (118) 1 (6) 7 (42)

Total cell number 17,992 (100) 28350 (158) 15202 (85) 22,707 (126)

Bacteria 15,650 (100) 22,000 (173) 11,650 (74) 13,350 (85)

Standard - omycetes 2300 (1000 6050 (263) 3400 (148) 8900 (387)

treatment

Fungi 25 (100) 166 (664) 107 (428) 375 (1,500)

Trichoderma 17 (100) 134 (788) 45 (265) 82 (479)

Total cell number 17,992 (100) 48460 (269) 30,605 (170) 55,285 (307)

Double Bacteria 15,650 (100) 28500 (182) 22,000 (141) 40,000 (256)
times Actinomycetes 2,300 (100) 8,400 (800) 7,700 (335) 14,350 (624)
treatment Fungi 95 (1000 940 (3760) 425 (1,700) 500 (2,000)
Trichoderma 17 (100) 620 (3,647) 480 (2,824) 435 (2,559)
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Table 2. Change in numbers of microorganisms in the pot for cultivation of tomatoes

after treatment of microbial product made with B. coagulans DL-1

Cell number (x10" CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th
treatment measurement measurement measurement

Total cell number 17,992 (100) 34,825 (194) 6,199 (34) 3322 (18)

Bacteria 15650 (100) 33167 (211) 4250 (27) 3,000 (19)
Non Actinomycetes 2,300 (100) 1600 (70) 1,900 (83) 300 (13)
treatment
Fungi 25 (1000 29 (116) 29 (116) 12 (48)
Trichoderma 17 (100 29 (170) 20 (117) 10 (58)
Total cell number 17992 (100) 27965 (155) 24225 (135) 22835 (127)
Bacteria 15650 (100) 15750 (101) 10500 (67) 16,000 (102)
Standard - omycetes 2300 (1000 9700 (422) 13000 (565) 4650 (202)
treatment
Fungi 25 (100) 275 (1,100) 365 (1460) 233 (932)
Trichoderma 17 (1000 2240 (13176) 360 (2118) 202 (1,189)
Total cell number 17992 (100) 30335 (169) 71780 (399) 33801 (188)
Double Bacteria 15650 (100) 16575 (106) 49,000 (313) 29,000 (185)
times Actinomycetes 2,300 (100) 11,100 (483) 19,700 (857) 6,400 (278)
treatment Fungi 9% (100) 1250 (5,000) 1530 (6120) 1220 (4,880)
Trichoderma 17 (1000 1410 (8294) 1550 (9.118) 1,190 (7.000)

w29 #24
D vAE Al A7t g Aol nA= 9F
e ALl A7t AdFe) Aol A= 9L A fske] e Al
A& ﬂrﬂﬁ}ﬂ Fe BESH VIedF 2 ol A B
Hstol G, A H AR AAFTFES SAHsI e 2 dde % 33 2 vAdE
A A& 71?% A =gl A A =
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A B ANE e Aokl A%, A 0 Al GATL] 2HF 140%,
1269 % 320% 71Tk VAR AAE A@ Fol westel 9E, 9% L YAF
ol F7hekal

12~
T

2) MAE A A7t Btz Aol mA= @

mAE AL AE7E BEvpee] Aol nA= J@FS 2AFeE7] flsto] v
AAE AeetA @2 BEd 7 2 g At Bdold AHF EvtEES 65 F
o] AF st HA Aol EvtE] AF B AATEFS SASICH 1 A= £ 49 2
o mAE AAE VIeE AU Bl AuiE ErtEs vds AAE AdstA &
< EYlAM A EviEe] nliste] HA Ao, ErtEe A& B AATHo] 77
10.6%, 10.0% % 275% S7tstlon nAde ANE wFE A2dd Bl A =np
B U= AAE ADshA] 2 Bl A Evpiel nlste] HA o], EvtE
o] AF 2 AATEl 47t 14.0%, 135% B 326% S/ttt 45 AHEE mAE
Aol a3 HAolA el dtel vixrA R A A= AL el wlH sl
o], BEvtEe] A& 9 AT o] S8k

Table 3. Effect of microbial product made with B. coagulans DL-1 on growth of

lettuces in a pot

Distribution Leaf width (cm) Leaf number Wet weight (kg)
Non treatment 36.63+1.71 47.31+2.33 1.53+0.14
Standard treatment 40.50+0.66 51.33+0.21 1.95+0.28
Double times treatment 41.77+0.60 53.25+2.02 2.02+0.27

Table 4. Effect of microbial product made with B. coagulans DL-1 on growth of

tomatoes in a pot

Distribution Length (cm) Diameter (cm) Wet weight (g)
Non treatment 81.75+4.24 8.60+0.93 354.53+39.20
Standard treatment 90.40+3.00 9.46+0.96 462.13+30.39
Double times treatment 93.19+3.47 9.76+1.70 470.25+41.76
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A7E vAE AN 75 vEER AA-IL 59 w5

1. 97538 349y

7h w A= wf

Fst BErtEe A5l mAl= vAE AAe 23E AAS] A A
o 22 WRoR 8F e vAES widstel 4] gE vdE wWgds AHEske] v
B AAE AxsA. AP A}8" w5 B brevis DL-2, B. stearothermophilus
DL-3, DL-4, DL-5, S. cerevisiee KCCM 11304, S. cerevisiaee KCCM 11351, L.
acidophlius KCCM 32820 2 L. acidophlius KCCM 40266 S5 E5F 8%7F o|it}h B
brevis DL-2, B. stearothermophilus DL-3, DL-4, DL-5, S. cerevisiae KCCM 11304 %
S. cerevisiaze KCCM 113519 w2 50 g/ ¢ ¢ KoHPO, 1.0 g/ 29 NaCl, 02 g/ ¢ ©
MgSO4-7H:O, 0.6 g/ ¢ 29 (NH4):SOs4 (Sigma Co., US.A) % 25 g/¢9 &R F&E&

(yeast extract, Difco Lab., U.S.A)o] ¥3e uj#| & Al&3lo] wjgstd o, gdadoz
Eeds HEE ded & "Had Ao FaAoE 2.0%(w/v)oE E§ete] ALget

St L acidophlius KCCM 328209 L. acidophlius KCCM 40265¢2] v %2 20 g/ ¢ 2
Bx] B¢ 50 g/¢9 &8 FEE (yeast extract, Difco Lab., US.A.)o] 3% vjx &
Abg-ste] wist . Lo acidophlius KCCM 328209 L. acidophlius KCCM 40265% A
g Zh g duike A A elA AA-ARRE wjget S g Mol Fske] 500

gape] Eepazo] Witste] FuE 120 meel WAel HES F, 37CAA 200 rpm]
N SR A8AIF A& vl gskadnh. & w2 dujdet vjgel s 72 8o AE v
71(KoBioTech Co. Ltd., Korea)oll E= o] =HH 522 5L wix|d 5%(v/v)E HE3}
of 3UZt wjeEtdnh PAES wigetr] 913 AE wdrle FdxAe FFe] 1.0
vvme| e wHkET = 400 rpmo| At L. acidophlius KCCM 328209} L. acidophlius
KCCM 40265 43 AE w71 E AH&aho] B uleFaad
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71554 MEEHY AR flste] bt ks FARCR AxE nAE
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= Abbabat 7Rgbs 20 89] HlEE 412 5 AL A FAC] 10%(v/v)el
N3+ B, coagulans DL-19] vjFlS 3 7Fstal pH 7.09] 9E8& S ALg3slo] ALz
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gkt HCF g EgEol FHARM vAE H7ME §, 3TTlA 24417 v st
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Aee] TR AgE AT Aol AREEE AeujA e FREs ARt Ars A
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2. 47 23

7F Al AE A A e] Az
Atzperal ks AR o R slo] B brevis DL-2, B. stearothermophilus

DL-3, DL-4, DL-5, S. cerevisiee KCCM 11304, S. cerevisice KCCM 11351, L.
acidophlius KCCM 32820 2 L. acidophlius KCCM 40265 53 #2 a5 ALg3te] A
Z3 WA= A 548 i 13 2 74 #FE ARSSte] Axg vAE AAe A
T ARES ol whEt Apolrt dlow FEIES oF 20%0]th Al xg | AE A
Ao BarE SAFoRA AT &9 7 FFTF vAE AR EATdHE s &

L =
A3t

Table 1. Characteristics of microbial products made with various microorganisms

Strain Viable cell number(CFU/g) Moisture(%)
Brevibacillus brevis DL-2 1.09 £ 0.10 x 109 27
Bacillus stearothermophilus DL-3 258 £ 0.28 x 108 27
Unidentified DL-4 1.06 £ 0.04 x 108 22
Unidentified DL-5 1.89 £ 0.09 x 108 21
Saccharomyces cerevisiae KCCM 11304 797 + 0.76 x 107 26
Saccharomyces cerevisiae KCCM 11351 1.13 £ 0.15 x 107 22
Lactobacillus acidophilus KCCM 32820 158 £ 0.08 x 107 16
Lactobacillus acidophilus KCCM 40265 313 £ 012 x 107 22

U B vAE Aol Ws)
1) A Bk vX= &
a. B. brevis DL-2

vtk At 9B brevis DL-2 #5 wlgole Abgete] AzE mAg A
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Table 2. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with B. brevis DL-2

Distribution

Cell number(x10" CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment measurement measurement  measurement
Total cell number 122 (100) 1,114. (912) 4511 (3692) 2154 (1,762)
Bacteria 9 (100) 863 (899) 2,800 (2917) 1,230 (1,281)
Ni
M Actinomycetes 25 (100) 235 (951) 1,680 (6802) 877 (3551)
treatment
Fungi 1 (100) 7 (700) 3 (1,300) 16 (1,600)
Trichoderma 1 (100) 9 (900) 19 (1,900) 30 (3,00)
Total cell number 122 (100) 49,670 (40,643) 20,647 (16,895) 25243 (20,655)
Bacteria 9 (100) 23,700 (24,688) 12,200 (12,708) 13,000 (13,541)
Standard Actinomycetes 25 (100) 25900 (104,858) 8270 (33/481) 12,100 (48983)
treatment
Fungi 1 (100) 44 (4,400) 30 (8,000) 83 (8,300)
Trichoderma 1 (100) 26 (2,600) 7 (9,700) 60 (6,000)
Total cell number 122 (100) 32,380 (26495) 43656 (35,722) 97,610 (79,870)
Double Bacteria 9 (100) 18,100 (188>4) 27,100 (28229) 23,000 (23,958)
times Actinomycetes 5 (100) 14,000 (56,680) 16,100 (65,182) 74,000 (299,595)
treatment Fungi 1 (100) 157 (21507) 233 (23300) 253 (25:300)
Trichoderma (100) 123 (15,769) 223 (22,300) 357 (35,700)
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Table 3. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with B. brevis DL-2

Cell number(x10* CFU/g) and increase rate(%)

Distribution

Before 1st 2nd 3th
treatment measurement measurement measurement
Total cell number 0 (100) 4,075 (485) 7777 (926) 20,463 (2,436)
Bacteria 640 (100) 350 (55) 4700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3670 (1,921) 3,030 (1,586 4,730 (2476)
treatment
Fungi 4 (100) 31 (775) 3 (575) 17 (425)
Trichoderma 5 (100) 4 (480) 3 (460) 16 (320)
Total cell number 840 (100) 75,796 (9,029) 44,386 (5287) 34,930 (4,161)
Bacteria 640 (100) 44,300 (6,922) 32,700 (5,109) 29,300 (4,578)
Standard
treatment Actinomycetes 191 (100) 31,300 (16,387) 11,500 (6,021) 5,500 (2,830)
Fungi 4 (100) 113 (2,825) 93 (2,325) 70 (1,750)
Trichoderma 5 (100) 83 (1,660) 93 (1,860) 60 (1,200)

nAE AAE Agsr] Ao 455 AuEy] 93 TE Edd EAde F
i, "heglol, WA, 2ol 2 Egmdule] 4= 747 122 x 10" CFU/g, 9% x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/gel%lth. T E A3 dl|A 1)
B AAE AHEsHA &2 AFAN B F A5 27, 47 9 65 Fol 7247 1,14 x
10" CFU/g, 4511 x 10" CFU/g 2 2514 x 10" CFU/gollth MAE ANE 7|Z% A
g AEAH EQe] F g4E 23 45 2 65 ol 27 49670 x 10" CFU/g, 20,642 x
10" CFU/g 2 25243 x 10" CFU/golQitt. AR AAS wjzk A3 434 2%
Z TFE 27, 47 2 67 Fol Z7 32380 x 10° CFU/g, 43656 x 10° CFU/g %
97,610 x 10 CFU/gOP*rJr. HAE AAE A 657 Fo WAE AANE wF AT
EYe F w5 AYSA @& B Hlste] 453w Frrstd e, vEw A dd
EFo| F ol wske] 398 F7Hek Aol

B. brevis DL-2 w5 wW{gAS A&t Az vAE AANE 7IeF Ae A
FAH ES viwF HEld B 65 Fo AFHAT BEY T EAlcke Al
AR ARE AesA e Bl wiste] zhzh 106w 2 1878) Frlelich W AE
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AAE 71F=Fn = Aedk A B A 65 Fol AAT EF Fol EAlsh=
WAoo HAE AAE HEsA &2 B nste] zh7t 1384 2 8448 S7t
stk HAE AAE NEF g Aed AFEAE Bl 67 Fo A B
Foll EAlste FFele = vAE AAE AsA e Edel Hlste] 747F 520 2
1580 F7tetdth mAdE AANE 7IEZ WF A A ESA 657 Fo A
A% EF ol EAskE Egadvle] s nAE A4S AelshA ere 2ol H5
o] ztz} 299 2 11.98 Z7}8k)

nAE AAE AGsy] Ao AFE Qs 93 £Fe] Ede] EAEE F
F, dreglol, WaAAw, F3e] 9 Ezamdute] & 77t 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10* CFU/g, 4 x 10 CFU/g 2 5 x 10" CFU/gol Atk 24 A3l vy
= AAE AgstA @& AFAN] ESe F A 27, 47 2 657 Fol 72442 4075 x
10" CFU/g, 7,777 x 104 CFU/g % 20463 x 104 CFU/gelith. mAE AAE N+ A
23k AFA Ege F #4E 2F, 457 2 65 Fo 27 7579% x 10" CFU/g, 44,336
x 10" CFU/g 2 34930 x 10" CFU/gelAth MAE AAS A3 65 Fo vYE A
ANE 7e@d Add EFY & doc AdeA] @S EG] Hlgte] 1.7 F7lskad
HNAE AAE 7l A2 FFA Bl 65 Fol AAT EF Foll SAlst=
A, WA, F3e] 2 Egamdute #E wAE AAE HeshA @ AFA B

of wlate] zhz 1.9, 1.2v), 4.19) 2 3.8 ZF71ak4d

b. B. stearothermophilus DL-3

7Hgakst Absbel 2 B ostearothermophilus DL-3 5 HH okl S A}&-3}o] A%
& A Foirt AFAn B vAs gl mAls G A7) f1sk]
NAE AstA B2 B¢ 7 2 Wl A B Ay A3 A2d 2

o
=)
o

=)

o

i
N

%, 4% 967 Fo BFe AFste] Aztel B EAG: F #ae B ¥ UES
zAsdon zedAe] A @ LA Ne] Av 247 ® 4 9 59 2,

EO

&

Z
MAE AAS AYsy] Do) AFS Aujetr] Y3 TE Bk EAjsts &
w, vrelElo}, WA, F%e]l ¥ Egadvke] = 47 122 x 10° CFU/g, 9% x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g ¥ 1 x 10" CFU/gel%lth. X E AF oA 1A
= AAE AgeA G2 AFAW ESY T w5 27, 457 2 657 Foll A4 1789 x
10" CFU/g, 3,338 x 104 CFU/g 2 2,330 x 104 CFU/gO]‘}iE‘r. AR AAE = A
g A Ege] 2 w4 25, 45 2 657 o 27 50,863 x 10" CFU/g, 28750 x

N

\]
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10" CFU/g 2 27,193 x 10" CFU/gel2ith v AE AAS i st d3:=An] Bk

Z #5E 2%, 457 9 65 Fo| 7M7) 46710 x 10" CFU/g, 67,380 x 10" CFU/g

ul

36238 x 10' CFU/gel%lth mlAE AAE A2d 65 Fol nAE AAS wjzk A
B B @ A

B &

0Fr O
e

B wjste] 1524 Frbellon, VEd A dd
ol H|3te] 1.38) 5713k Aot

Table 4. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with B. stearothermophilus DL-3

Cell number(x10* CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th

treatment measurement measurement measurement

Total cell number 122 (100) 1,789 (1,464) 3,388 (2,772) 2,380 (1,947)

Bacteria 9 (100) 1,240 (1,292) 1480 (1,542) 1,320 (1,376)

Non Actinomycetes 25 (1000 543 (2198) 1890 (7642) 1020 (4,130)
treatment

Fungi 1 (100) 2 (292) 10 (1,370) 30 (3,000)

Trichoderma 1 (100) 4 (513) 8 (1,026) 10 (1,000)

Total cell number 122 (100) 50,863 (41,619) 28750 (23566) 27,193 (22,251)

Bacteria 96 (100) 27400 (28541) 13,300 (13854) 14,700 (15312)

Standard - omycetes 25 (1000 23400 (O4737) 14200 (57490) 12300 (49.798)
treatment

Fungi 1 (100) 30 (3,000) 93 (12,740) 110 (11,000

Trichoderma 1 (100) 33 (3,300) 32 (4,103) 83 (8,300)

Total cell number 122 (100) 46,710 (38221) 67,380 (55,135) 36,283 (29,689)

Bacteria 96 (100) 16,700 (17,396) 28600 (29,792) 23,000 (23985)
Double

times Actinomycetes 25 (100) 29,700 (120,243) 38300 (155,061) 12,700 (51,417)
treatment

Fungi 1 (100) 177 (17,700) 210 (28,767) 263 (26,300)

Trichoderma 1 (100) 133 (13,300) 270 (34,615) 320 (32,000)
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Table 5. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with B. stearothermophilus DL-3

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment  measurement measurement measurement
Total cell number 840 (100) 4,075 (485) 7,777 (926) 20,463 (2,436)
Bacteria 640 (100) 350 (55) 4700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3,670 (1,921) 3,030 (1,586) 4,730 (2,476)
treatment
Fungi 4 (100) 31 (775) 23 (575) 17 (425)
Trichoderma 5 (100) 24 (480) 23 (460) 16 (320)
Total cell number 840 (100) 73,790 (8,784) 32,6600 (3,890) 54,940 (6,544)
Bacteria 640 (100) 29,000 (4,531) 16,700 (2,609) 42,700 (6,672)
Standard -\ omycetes 191 (1000 44000 (23037) 15200 (7958) 12,000 (6.283)
treatment
Fungi 4 (100) 397 (9,925) 187 (4,675) 93 (2,325)
Trichoderma 5 (100) 393 (7,860) 573 (11,460) 147 (2,940)

B. stearothermophilus DL-3 T3 Hj
F Ad A B v A2l EdellA
T MAE AAE AYstA B2
AANE 7=} o A2t
HAE AAE

Agtel %
At vAE

of EAets WAt

P
T

FoNS ALg] A

\

010

SEEE

15 1

@ A AAE 7E
6% ol AAT EF Fo] EAtE
B vlake] 27k 111 % 1749 F7)a)
AEAN EF A 657 Fol AAT £ T
Egol] el 22t 1204

1258 S7bstieh MAE AAE 7IEFS F A AR Bl 657 Foll A
A BEF Toll EAsks w8ole] = vAdE AAME AP sHA ol wlste] 7t
ZF 37 288 Srbsksith vdE AAE VIed W A AFA Bl 6
T Foll AHAT EF T SAske Eadrte] = s ANE AgsHA
ol mlsto] k2 83uf B 32.08 F7hekitt.

s AAE AL shr] e Aufstz] At Ee] B¢l EAs= &

w, vrelelo}, WA, o] ¥ Edmdvle i 77 840 x 10° CFU/g, 640 x 10°

o) O
(e

o) O
(Enu

==
/\O]—TE

CFU/g, 191 x 10" CFU/g, 4 x 10 CFU/g 2 5 x 10" CFU/goldtt. 27 2o A 1] A}
= AAE AR &2 AFAN EFe F d5E 27, 457 2 65 Fol ZH7F 4075 x

_87_



10" CFU/g, 7,777 x 104 CFU/g % 20463 x 10' CFU/gel%lth MAE AAS 715% A
23 AFA Ege F #4E 2F, 4F 2 65 Fo 27 73790 x 10" CFU/g, 32,660
x 10 CFU/g 2 54,940 x 10* CFU/gel2ith mAE AAE Aed 65 o A= A
ANE 7o Add EFY F dac AdeA] &S EG] Hlgte] 279 F7lsad

nAE AAE 71FF Aed AFA EdeA 65 Fol AT EF Fol EAlsh=
Alet, B, 330 2 Egante] = s AAE AHstA g2 AFA B¢

of wlate] zhzt 2790, 254, 558 2 9.2v) ZF71EkSd

c. unidentified strain DL-4
Wgersh Al B DL4 #% G Abgete] AxE vAE AR Fo

7b AN Bkl mAE Aol A= dFS AR Slske] wAdE AAE A st

Table 6. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with DL-4

Cell number(x10* CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment  measurement measurement measurement

Total cell number 122 (1000 1,045 (855) 3059 (2503) 3,357 (2,747)

Distribution

)
Bacteria 96 (100) 503 (524) 1100 (1,146) 2530 (2,635)
Non Actinomycetes 25 (100) 533 (2,158) 1,940 (7,854) 747 (3,024)
treatment
Fungi 1 (100 5 (500) 9 (900) 50 (5,000)
Trichoderma 1 (100 4 (400) 0 (1,000) 30 (3,000)
Total cell number 122 (100) 41,788 (34,194) 20947 (17,140) 15470 (12,680)
Bacteria 96 (100) 22100 (23021) 11,800 (12292) 11,000 (11.458)
Standard -\ o veetes 25 (1000 19300 (78.138) 8700 (35223) 4170 (16,883)
treatment
Fungi 13000 246 (24.600) 250 (250000 230 (23,000)
Trichoderma 13000 142 (14.200) 197 (19,7000 70 (7.000)
Total cell number 122 (100) 40,086 (32.800) 46430 (37.992) 88293 (72.247)
Dotble Bacteria 96 (1000 5030 (5240) 26,700 (27813) 28300 (29.479)
times  Actinomycetes 25 (100) 34,000 (137.652) 19400 (78543) 59,700 (241,700)
treatment Fungi 1 (1000 563 (56,300) 183 (18300) 173 (17,300)
Trichoderma 1(100) 493 (49,300) 147 (14700) 120 (12,000)
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Table 7. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with DL-4

Distribution

Cell number(x10" CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment measurement measurement measurement
Total cell number 840 (100) 4,075 (485) 7,777 (926) 20,463 (2,436)
Bacteria 640 (100) 350 (55) 4700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3,670 (1,921) 3,030 (1,586) 4,730 (2,476)
treatment
Fungi 4 (100) 31 (775) 23 (575) 17 (425)
Trichoderma 5 (100) 24 (480) 23 (460) 16 (320)
Total cell number 840 (100) 48596 (5,789) 36,717 (4,374) 52,283 (6,228)
Bacteria 640 (100) 23,000 (3,594) 20,700 (3,234) 38,700 (6,047)
Standard Actinomycetes 191 (100) 23,700 (12,408) 15,600 (8168) 13,200 (6,911)
treatment
Fungi 4 (100) 983 (24,575) 230 (5,750) 300 (7,500)
Trichoderma 5 (100) 913 (18,260) 187 (3,740) 83 (1,660)

A e B 1Y L NP AW EFS A A3 4G 27, 4F % 657 T
EFe ARl A7e] g EAsHE F st w3 8 UEE 2ASgon e

oAl Ax gl ZAANe A= 27t 1 6 R 73 A

nAE AAE Aestz] Ao 35 Aulstr] $3 LES EX EAlets &
i, "helgle}, WA, #go] 2 Egzdnte] & ZzF 122 x 100 CFU/g, 96 x 107
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/gel%ltt. 2 E A3 A 14
E AAE AgsA @& AN ESY F w27, 457 2 657 Foll 242 1,045 x
10" CFU/g, 3059 x 10" CFU/g 2 3357 x 10" CFU/gelgith. W AE AME 71F% A
g A B F FEE 25, 45 2 65 Fo| zhzh 41,788 x 10" CFU/g, 20,947 x
10" CFU/g 2 15470 x 10" CFU/gol Tk mAE AAE w2k A2 A £
Z TFE 27, 45 2 65 o ZH7F 40086 x 10° CFU/g, 46430 x 10" CFU/g %
88293 x 10" CFU/golAth. MAE AAS Aed 65 Fol nAE AN = A
Edo T dae AgstA &2 ESF] Hlste] 263w FrsiloH, V= A Pd
Ee T ot Hlste] 57w F7keE Aol
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DL-4 5 wWgds AREste] Az mAE AAE 7I€F A4 54w =

O

G F A EFelA 65 Fol AT BEF Fol SASE Al = s Al
A& AgetA & Bl nlste] zbzh 4301 2 1128 Ftekdnh vAE AAE V€
Fob wF AL g FFAu) Bl 65 Foll AHT B ol EAcs WAdEe]

3
= AE AAE AstA & Edol nlstel zbzh 208 B 359 Srsielth mAAE
AANE 71F=Fn vz Aedk A BEdeA 65 Fol AAT EF Fol EAlsh=
FHol9 F AR ANE AsA @ B vste] ztzh 46v] 2 358 F718)
Atk vAE AAE 71EFd wF GG FFA EFelA 65 Fo AAT B F
of EAste EgatntY] e vAE AAE AEeA] @ Bl Hlete] zHzt 23|
240w 7SS

nAE AAE Aestz] Ao 35 Avistr] 93 £ EF EAlets &
I, dregol, WaAAw, F3e] @ Egamdnte] & 77t 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10* CFU/g, 4 x 10 CFU/g 2 5 x 10" CFU/gol Atk 24 A3l v 4
= AAE AgstA @& AFAN] ESe] F A 27, 47 2 657 Fol 7242 4075 x
10" CFU/g, 7,777 x 104 CFU/g % 20463 x 104 CFU/gelith. mAE AAE N+ A
23k AFA Ege F #4E 2F, 4F 2 65 Fo 247 4859% x 10" CFU/g, 36,717
x 10" CFU/g 2 52283 x 10' CFU/gelgith AL AAE Aeld 657 o A= A
AE Ne#d Aed BEFe] F it A e B nlste] 26v] S48
HAE AAE 7l A2 FFA Bl 65 Fol AATF EF Fol SAlst=
A, WA, F3e] 2 Egamdute #E vAE AAE HeshA] ¥ AFA B

of wlate] zhz; 254, 2.8u, 1769 2 5.2u) Z7}slodt).

d. unidentified strain DL-5

Fhgakat Abapar 9l DL-5 o5 v S AREste]l Alxg mAE AR Y] Fo
7F AFA Bl mAE Aol mAlE JEFS AMSH] et mlAdE AAE AP st
A & EYN e 2 g A EYS AY AR A 2F 457 2 657 T
E4S AMA Az Edl EAlete T ds vF H HEE Ao XE
el Azt R A A= 47 & 8 % 99 2t

nAE AAE Asy] Ao AFE AuiEy] 93 LE Edd EAEE F
I, dreEol, WA, #ge] ¢ Egamdrle] $= 27 122 x 101 CFU/g, 9% x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/goIgith. 2 E A3 olA 14
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oFr O
o

= AAE At FEAN B T a5 27, 47 2 67 Fo ZH7 690 x
10" CFU/g, 2,277 x 10" CFU/g 2 2858 x 10" CFU/gelgith. W AE AAE 7F% A
g AFEA] B F #F4E 25, 4% 2 65 Fo] Z+zh 53172 x 10 CFU/g, 22,834 x
10" CFU/g 2 16,163 x 10* CFU/gel itk mAE AAS vz Az A3:An) 2o
Z dFE 2%, 457 2 65 o 27t 21949 x 10" CFU/g, 26380 x 10 CFU/g %
40,387 x 10' CFU/gel%lth mlAE AAE A2d 65 Fol nAE AAS wjzF A
EYe F #Fe AYSA @ BEgel wlste] 141w FrrstdeH, VEE A dd

e
e F st wske] 258 S7keE Aotk

Table 8 Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with DL-5

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before 1st Z2nd 3th

treatment measurement measurement — measurement

Total cell number 122 (100) 690 (565) 2,277 (1,363) 2,858 (2,338)

Bacteria 96 (100) 490 (510) 1,120 (1,167) 1,670 (1,740)

Non Actinomycetes 25 (100) 190 (769) 1,140 (4,615) 1,170 (4,737)
treatment

Fungi 1 (100) 5 (500) 8 (800) 17 (1,700)

Trichoderma 1 (100) 5 (500) 9 (900) 1 (100)

Total cell number 122 (100) 53,172 (43509) 22834 (18725) 16,163 (13,226)

Bacteria 96 (100) 19,300 (20,104) 14,100 (14,689) 11,300 (11,771)

Standard ) omycetes 25 (100) 33700 (136437) 8500 (34413) 4570 (18502)
treatment

Fungi 1 (100) 99 (9,900) 107 (10,700) 193 (19,300)

Trichoderma 1 (100) 74 (7,400) 177 (17,700) 100 (10,000)

Total cell number 122 (100) 21,949 (17,960) 26,380 (21,586) 40,387 (33,047)

Double Bacteria 9 (100) 4970 (5,177) 14,700 (15,313) 26,700 (27,812)

times Actinomycetes 25 (100) 16,700 (67,611) 11,200 (45,344) 13,300 (53,846)

treatment Fungi 11000 173 473000 260 (26000) 187 (18700)

Trichoderma 1 (100) 106 (10,600) 220 (22,000) 200 (20,000)
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Table 9. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with DL-5

Cell number(x10" CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment measurement measurement measurement

Total cell number 840 (100) 4,075 (485) 7777 (926) 20,463 (2,436)

Bacteria 640 (100) 350 (55) 47700 (734) 15,700 (2,453)

Actinomycetes 191 (100) 3670 (1,921) 3,030 (1,586) 4,730 (2,476)
100) 31 (775) 23 (575) 7 (425)
Trichoderma 100) 24 (480) 23 (460) 320)

Distribution

Non

treatment
Fungi

4 (

5(

840 ( )

Standard Bacteria 640 (100) 52000 (8125) 2530 (395) 54,000 (8.438)

treatment  Actinomycetes 191 (100) 23,800 (12,461) 3,100 (1,623) 12,700 (6,649)
4 (100) 187 (4,675) 223 (5,575) 160 (3,200)
5 (100) 173 (3,460) 210 (4,200) 170 (3,400)

(

(

7(

6 (

Total cell number 100) 76,160 (9,072) 60,648 (7,220) 67,030 (7,985

(

(

Fungi (

(

Trichoderma

DL-5 73 S Abgsto]l Ax3 AR AAS 7% Ad A=A

B v AH2ld B 67 Fo AFA EY Fol EAEE AT = vAE
AANE A stA] o Eoko] nlsle] zZhzt 6.8u) 2 1578 F7FEATE P AR AAHES V)
T wlEF Ak A EddA 657 $od AFT BEY Foll EAlske WA

T A= AAE AgetA] e Edol vlste] kb 394 9 1148 F7hekdvh WA
ANE 7IEFd iz Aedd GFAau EFeA 657 Sl AFHI EF Foll =Ast
FFole = HAE AAE AHFSA &2 E Hlste] ZZF 114v) 2 11.08)
vttt mAE AAE VEdFH wd A A Bl 65 Fol AMHT BEF
Fol EA3te EdzZdrle S uAE AAAS HsHH &S B Hlee ztz)
100.081 = 200.08] S7F8FsdH
W AE AAE At %
T, dre ol WA, F3o] 4

i

s

L

A2 Auetr) 93 £79 B EAjs=

Hulvke] 3= 7k 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10" CFU/g, 4 x 10" CFU/g 2 5 x 10" CFU/gel%lth 4 AdolA n 4
B AAS AgsA] & A5 BEg F F5E 2F, 457 2 65 Fol 2z 4075 x
10" CFU/g, 7,777 x 10" CFU/g 2 20463 x 10" CFU/gelSit} M AE AQE 71&F A

_Y‘i

e
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23k AFA Ege F #4E 2F, 457 2 65 Fo 27 76160 x 10" CFU/g, 60,648
x 10" CFU/g 2 67,030 x 104 CFU/golth. mAE AAZS A2d 65 Fo] AR A
As Ne#dF Aed BEFe] F it A e B nlste] 33u] S48

nAE AAE 71FF Aed AFA EdeA 65 Fol AT EF Fol EAlsh=
A, WA, F3e] 2 Egamdute #E vAE AAE HeshA] ¥ AFA B

of wlte] zhzh 34u, 2,74, 948 2 106w F71aFch

e. S. cerevisiae KCCM 11304

gukal Al 9@ S cerevisiae KCCM 11304 w5 vl S AFg-3to] Al x5t
HAE A Folrt AFAE B mAs A vAs % = Bl
A AAE At &S EGH 7Ied 2 vl A2 E4s A A3 A3 25,
47 9 65 Fo Eds AFs] Azte] Edel EAlste & wek ¥E E 2EE X
Atekslon] FEOAM ] At gl xFo el Axk= 742k % 10 B 113 2

Table 10. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with S. cerevisiae KCCM 11304

Cell number(x10* CFU/g) and increase rate(%)
Distribution Before Ist 2nd 3th

treatment measurement measurement  measurement
Total cell number 122 (100) 1,772 (1,450) 7122 (5328) 3,287 (2,689)

Non l'?)acteria 96 (100) 1,120 (1,167) 4630 (4,823) 2,030 (2,115)
{reatment Actinomycetes 5 (100) 620 (2,510) 2470 (9,880) 1210 (4,899)
Fungi 1 (100) 3 (2,300) 2 (1,200 7 (2,700)

Trichoderma 1 (100) 9 (900) 0 (1,000 0 (2,000)

Total cell number 122 (100) 48120 (39,375) 22 336 (18277) 13, 870 (11,349)

Standard Bacteria 96 (100) 23,000 (23958) 11,700 (12,183) 10,300 (10,729)
treatment  Actinomycetes 25 (100) 25, OOO (101,215) 10, 60() (42915) 3430 (13,387)
Fungi 1 (100) 2 (9,200 0 (7,000) 0 (7,000

Trichoderma 1 (100) 3 (2,800 9 (2,900) 1 (7,100

Double Total cell r%umber 122 (100) 35, 890 (29,368) 26, 717 (21,862) 34, 023 (27,840)
fimes Bactena 96 (100) 29,000 (30,208) 14,900 (15521) 21,300 (22,183)
treatment Actinomycetes 25 (100) 6,500 (26,315) 11,500 (46,559) 12,300 (49,798)
Fungi 1 (100) 180 (18,000) 140 (14,000) 180 (18,000)

Trichoderma 1 (100) 210 (21,000) 177 (17,700) 243 (24,300)
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Table 11. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with S. cerevisiae KCCM 11304

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement measurement measurement

Total cell number 840 (100) 4,075 (485) 7077 (926) 20,463 (2,436)

Bacteria 640 (100) 350 (55) 4700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3,670 (1,921) 3,030 (1,586) 4,730 (2,476)
treatment
Fungi 4 (100) 31 (775) 23 (575) 17 (425)
Trichoderma 5 (100) 24 (480) 23 (460) 16 (320)
Total cell number 340 (100) 48,000 (5,718) 27,457 (3,271) 31,130 (3,708)
Bacteria 640 (100) 21,300 (3,328) 23,700 (3,703) 21,700 (3,391)
Standard
treatment Actinomycetes 191 (100) 26,400 (13,822) 3,370 (1,764) 9,100 (4,764)
Fungi 4 (100) 153 (3,825) 187 (4,675) 157 (3,925)
Trichoderma 5 (100) 147 (2,940) 200 (4,000) 173 (3,460)

nAE AAE Aestz] Ao 35 Avlstr] §3 LES EX EAlet= &
I, wrelgol, WA, el ¢ Ef@dvte] & 747 122 x 10" CFU/g, 9% x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/gel%ltt. 2 E A3 |4 1)
E AAE AgsA 2 AN ESY F w27, 457 2 67 Foll A4 1772 x
10" CFU/g, 7,122 x 10" CFU/g 2 3827 x 10" CFU/gelgith. W AE ANE 7F% A
g A B F FEE 25, 45 2 65 Fo] Z+zh 48120 x 10" CFU/g, 22,336 x
10" CFU/g 2 13870 x 10" CFU/gol Tk mAE AAE w2k A2 A4 £
Z TFE 2% 45 2 65 o Z7F 35890 x 100 CFU/g, 26717 x 10 CFU/g %
34,023 x 104 CFU/golith mAE AAS A3 65 Fo nAE AAS wfjF A
EGY F a5 AgskA] &2 EG Hlste] 89w FrlstdoH, Ved HYId E
el F ool Hlske] 250 F7hgk Aot
S. cerevisiae KCCM 11304 w5 #] %S /\}*C%}O# Az3 e AAHS 7]
Al A B Mg Ay B 657 Fol AHT EG SOl EAlEE
Aol i vAE AAE ALeA e B H] atol b7 519 2 1058 F7haHal
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ot WAE AAE =g wE Aedk AFA BEgelA 65 Fol AT B Fol
EAete WAt i AR AAE AYsA 2 Bl wate] 747k 280 2 10.2
o Fobetdnh nAE AAE V1= g Ay A Bl 65 Fol A
EF Foll St #%ole = vAE AAE HEsA &2 B vlsto 7H7} 26
v 267 Frkstth s AAE TIEHd v A A ESA 657 5
of AH EG ol SAlste Edadvte] = nAdE AAE AHstA ¥ Ed
Blalo] 77k 36 2 12248 718k
nAE AAE Asy] Ao AFE AuiEy] 93 £ge] Ede] EAEE F
F, dregol, WaAw, F3e] @ Egamdute] & 77t 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10* CFU/g, 4 x 10 CFU/g 2 5 x 10" CFU/gol Atk 24 A3l vy
= AAE AgstA @& AFAN] ESe F A 27, 47 2 657 Fol 72442 4075 x
10" CFU/g, 7,777 x 104 CFU/g % 20463 x 104 CFU/gelith. mAE AAE N+ A
23k AFA Ege F #4E 2F, 457 2 65 Fo 27 48000 x 10" CFU/g, 27,457
x 10" CFU/g 2 31,130 x 10" CFU/gelth MAE AAS A3 65 Fo vYE A
A2 NeEF Agd EFe] 2 #5E AdsA &S E] nlste] 33u) S48kl
S AAE 7 A AFAu ESdA 657 Fo AT EF Fol EAstk=
Alt, B, #3330 2 Egante] = s AAE AstA g2 AFA B¢

of wlste] zhzh 148, 1.94), 9.2v) 2 10.8¥] F7}1&kich

f. S. cerevisiae KCCM 11351

¥uks Argel 2 S ocerevisiae KCCM 11351 3¢ v kol S AL-g3)o] A %3
nAE AL Tzt AFA Ege] uAE Aol nAE JFE FAE] flste] v
AE AAE AeshA &S Edn 71E=% 9 P A9 ESS A9 A9 Age 2F,
45 2 65 F9 EGS AFAS ZA7e] B EAEE F w5 ¢ 8 2EE X
Aretlow LEOAM Av W Ego|AMe] Av= 747 F

nAE AAE Asr) Ao AFE Ausy] $1E
I, dreEol, WA, o] ¥ Egamdrle] $E 27 122 x 101 CFU/g, 9% x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/gel%lth. & A3ldA 14
= AAE AgstA @& AFAN] ESe] F a5 27, 47 2 657 Fo 7447 1637 x
10" CFU/g, 3913 x 104 CFU/g 2 7,018 x 104 CFU/gO]‘}iE‘r. WAL ANE NEF A
g A Ege] 2 g4 25, 457 2 657 ol 247 52726 x 10" CFU/g, 24,955 x
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10" CFU/g % 11,920 x 10* CFU/gel$d
F TFE 27 457 2 65
109473 x 10" CFU/ge] AT},
Ede] & d5E AaA
Ege] F el wlste] 92u) Sk sl

S. cerevisiage KCCM 11351 5 v oS

Azl 65

g A E

B Bl

Ahgatel Az

vlake] 1564 S7sklon,

o s AAE w7 A A B¢
To] ztzb 31210 x 10* CFU/g, 51,170 x 10' CFU/g
Sof| HAE AAE M A
71=E AgPd

ul
=

g s AANE Ve

AL AFAN EF P A =GN 67 Fol AAT EF Fol Al
Al S nAE AAE AeA Fe ol vakd 247 16M 2 43 F74e9

Table 12. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with S. cerevisiae KCCM 11351

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th
treatment  measurement measurement measurement
Total cell number 122 (100) 1,637 (1,339) 3913 (3,202) 7,018 (5,743)
Bacteria 96 (100) 970 (1,010) 2470 (2572) 5370 (5,594)
Non Actinomycetes 25 (100) 653 (2,644) 1,420 (5,680) 1,630 (6,599)
treatment
Fungi 1 (100) 5 (500) 8 (800) 17 (1,700)
Trichoderma 1 (100) 9 (900) 15 (1,500) 1 (100)
Total cell number 122 (100) 52,726 (43,144) 24,955 (20,420) 11,920 (9,753)
Standard Bacteria 96 (1000 22,700 (23,645) 11,900 (12,396) 8,370 (8,719)
treatment  Actinomycetes 25 (100) 30,000 (120,000) 13,000 (52,000) 3430 (13,720)
Fungi 1 (100) 2 (1,200) 1 (2,100 73 (7,300)
Trichoderma 1 (100) 4 (1,400) 34 (3,400) 47 (4,700)
Total cell number 122 (100) 31,210 (25538) 51,170 (41871) 109473 (89,578)
Double Bacteria 9 (100) 26400 (27500) 20,100 (20,938) 23,000 (23,958)
HIES ) ctinomycetes 25 (1000 3380 (13684) 30,700 (1228000 86,000 (344,000)
treatment
Fungi 1 (100) 620 (62,000 170 (17,000 213 (21,300)
Trichoderma 1 (100) 810 (81,000) 200 (20,000 260 (26,000)
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Table 13. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with S. cerevisiae KCCM 11351

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement measurement measurement

Total cell number 840 (100) 4,075 (485) 7777 (926) 20,463 (2,436)

Bacteria 640 (100) 350 (55) 4,700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3670 (1,921) 3,030 (1,586) 4,730 (2,476)
treatment
Fungi 4 (100) 31 (775) 23 (575) 17 (425)
Trichoderma 5 (100) 24 (480) 23 (460) 16 (320)
Total cell number &40 (100) 57,716 (6,875) 47823 (5,693) 47,030 (5,602)
Standard Bacteria 640 (100) 35,000 (5469) 35930 (5,614) 33,300 (5,203)
treatment  Actinomycetes 191 (100) 21,600 (11,309) 11,600 (6,073) 13,500 (7,068)
Fungi 4 (100) 483 (12,075) 133 (3,325) 113 (2,825)
Trichoderma 5 (100) 633 (12,660) 160 (3,200) 117 (2,340)

th M AE AAE VeEF g A A ESCAA 657 Foll AFHT EF ol
EAsks WA e mAE AAE A FS EFe Hlste] ZbzF 218 R 528
v S7ksth v E AAE ZIEEd = A dFA B 657 o AFH S
B T EAst s #3019 & vAE AAE AHstA &2 EX sty 7k 43
v gl 1258 Frbstslth P E AAE VIEEHd Wi Aeg AFAu B 65
o AHT EF Fol EAske E vt e nAE AAE AYsiA & EY
of Hlate] zkzh 47.08) B 260.081 S 7FeSdt.

nAE AAE Aestz] Ao 35 Aistr] 93 £ EF EAlet= &
I, dregol, WA, #3e] 9 Egmdnte] = 77t 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10" CFU/g, 4 x 10" CFU/g ¥ 5 x 10" CFU/gol itk ¥4 A3 olA m A4
E AAE AgsA &2 AN ESY F w5 27, 47 2 67 Foll 242 4075 x
10" CFU/g, 7,777 x 10" CFU/g 2 20463 x 10' CFU/gel%ith nAE AAES 7)F% A
23 AFA B F #FEE 25, 45 2 65 Fol 27 57.716 x 10' CFU/g, 47,823
x 10" CFU/g 2 47,030 x 10" CFU/gelAth MAE AAS A3 65 Fo vYE A
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Table 14. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with L. acidophilus KCCM 32820

Cell number(x10* CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment  measurement measurement measurement

Total cell number 122 (100) 1477 (1,208) 5823 (4,765) 1,686 (1,377)

Distribution

Bacteria 6 (1000 1,130 (1,I77) 4330 (4510) 1,030 (1,073)
treljt‘;;lem Actinomycetes 25 (100) 339 (1356) 1470 (5880) 623 (2492)
Fungi 1 (100 4 (400) 10 (1,000) 7 (1700)
Trichoderma 1 (100) 3 (300 13 (1,300) 3 (1,300)
Total cell number 122 (100) 33522 (274300 19093 (15650) 14910 (12221)
Standard Bacteria 6 (100) 13300 (13854) 11,100 (11562) 8900 (9270)
treatment  Actinomycetes 5 (100) 20,100 (80,400) 7900 (31,600) 5930 (23,720)
Fungi 1 (100 6 (56000 40 (4,000 7 (3700)
Trichoderma 1 (100) 5 (6,500) 53 (5,300) 3 (4,300)
Total cell number 122 (100) 35680 (29,196) 36990 (30268) 52776 (43,259)
Double Bacteria 6 (1000 15000 (15625) 17,300 (18021) 25,700 (26,771)
tr;rgf;m Actinomycetes 25 (100) 20200 (80,800) 19200 (76,800) 26,700 (306,300)
Fungi 1 (100 270 (270000 213 (21,3000 203 (20,300)
Trichoderma 1 (100 310 (3L,000) 277 (27,700) 173 (17,300)
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Table 15. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with L. acidophilus KCCM 32820

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement measurement measurement

Total cell number 840 (100) 4,075 (485) 7,777 (926) 20,463 (2,436)

Bacteria 640 (100) 350 (55) 4,700 (734) 15,700 (2,453)
Non Actinomycetes 191 (100) 3,670 (1,921) 3,030 (1,586) 47730 (2,476)
treatment
Fungi 4 (100) 31 (775) 23 (575) 17 (425)
Trichoderma 5 (100) 24 (430) 23 (460) 16 (320)
Total cell number 840 (100) 163,300 (19,512) 164,513 (19,585) 226,946 (27,033)
Standard Bacteria 640 (100) 147,000 (22,969) 151,700 (23,703) 77,700 (12,141)
treatment  Actinomycetes 191 (100) 11,900 (6,230) 12,600 (6,597) 14,900 (78,01)
Fungi 4 (100) 1,700 (42,500) 90 (2,250) 143 (3575)
Trichoderma 5(100) 3,200 (64,000) 123 (2,460) 103 (2,060)

nAE AAE Aestz] Ao 35 Avlstr] §3 LES EX EAlet= &
i, "helgle}, WA, #go] 2 Egzdnte] & Z7F 122 x 100 CFU/g, 96 x 107
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g 2 1 x 10" CFU/gel%ltt. 2 E A3 |4 1)
E AAE AgsA &2 AFAM ESY F w27, 457 2 657 Foll 242 1477 x
10" CFU/g, 5823 x 10" CFU/g 2 1,686 x 10" CFU/gelgith. mAE AAE 71F% A
g A EYe] F FEE 25, 45 2 65 Fo| zhzh 33522 x 10" CFU/g, 10,093 x
10" CFU/g 2 14190 x 10" CFU/gel Tk mAE AAE w2k A2 A £
Z TFE 2% 45 2 65 o 77t 35680 x 10° CFU/g, 36990 x 10" CFU/g %
52,776 x 10" CFU/golAth. AR AAS Aed 65 Fol nAE AN = A
Edo T dae APstA &2 ESFl uHlste] 313} Frsilod, Ve A Pd
EGS F ool vlste] 37w SUhgh Aolth

L. acidophilus KCCM 32820 i+ wjl& AMgate] AZ2e wAE AAE 7]
T A A B g A EYA 657 Fol AHTE EF Fol A

AT S AR AAE Aels we =gel ste] 27t 86l 2 250M S
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Stk WAE AAE 71%%?% ek He g AFAu EFelA 65 Foll AAT EF
ol EAEE WAt i vAE AAE ADEA B B st 77 954 &
4299 S7retAch WAE AAE VlEH wE Ags FEA Bl 65 Fol A
A EG Toll EAlsks #8019 F= uAE AAE AgetA & Eded Hlste] zt
7k 2.2v) 2 119 F7betAth MAE AAE )FEgd g A AEAu) B A
657 Fo AMHATF EF ol SAste Eadnte] e nAE AAE AgetA] &
E gl uate] zbz 33w 2 1338 F7hsh3

nAE AAE Asy] Ao AFE Qs 93 £Fe] Ede] EAEE F
, dregol, WaAw, F3e] € Ezamdute] & 77t 840 x 10' CFU/g, 640 x 10
CFU/g, 191 x 10* CFU/g, 4 x 10 CFU/g 2 5 x 10" CFU/gol Atk 24 A3l vy
B AAE AsA e A £ F FFE 2F, 457 2 65 Foll 7H7 4075 x
10" CFU/g, 7,777 x 10" CFU/g 2 20463 x 104 CFU/gelith. mAE AAE N+ A
23k AFAu Ede F dFE 2% 4F 9 6F Fol 27 163800 x 10" CFU/g,
164513 x 10" CFU/g 2 226946 x 10 CFU/gOWE}. e NS AP 65 Fo n|
A AANE 7= A2 EFY T doe AdeA] ¥ B Hlsto] 1118 7t
stoith nAE AAE 7IEH A ”ZXHHH EFoA 65 Fol AAT BEF Tl &
Ak A, WA, F3e] 2 Egamdute #E wAE AAE A &E AFA

W) okl wste] ztzk 49, 32w, 84u) % 6.4M) F7HeHS

Nt

h. L. acidophilus KCCM 40265
7R3k Al 2 1 acidophilus KCCM 40265 15 HH FAEs ALESF A x
AE AA e Fof7b AFAn] Bl mAlE Aol mXA= FES FAFSH7] #15ke]

& v
MR ANE AL Fe B 1EF D G Ao EFE Ae A% Ae@ 2
F 457 90 67 7o EFS ARt 4o B EAHE T Frch #F 8 UEES
Ao LENA Y Ax 9 xFo|Ae] A= 44 % 16 F 173 2ok

nAE AAE A2stz] Ao 35 Avistr] 93 LES E EAlete &
I, dreEol, WA, o] ¥ Egamdrle] $= 27 122 x 101 CFU/g, 9%6 x 10
CFU/g, 25 x 10" CFU/g, 1 x 10" CFU/g ¥ 1 x 10" CFU/gel%lth. X E AF oA 1A
= AAE At @& AFAN] ESe F a5 27, 47 2 657 Fo 747 3450 x
10" CFU/g, 6,180 x 104 CFU/g 9 2290 x 104 CFU/gO]‘}iE‘r. WAL ANE NEF A
g AN Ege] 2 w4 27, 45 2 657 o 27 38861 x 10" CFU/g, 13417 x
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10" CFU/g 2 26190 x 10* CFU/gel itk W AE AAS vz Az A3:An) 2o
Z dFE 2%, 457 2 65 o 77t 42120 x 10" CFU/g, 38860 x 10 CFU/g %
53640 x 10' CFU/gelglth mlAE AAE A2 65 Fol nAE AAS wjzF A
EYY T e AgstA @& Bl Hlsto] 234v] Frtekleon, Vled Add
B F wtroll vlske] 2.0 S o)t

L. acidophilus KCCM 40265 5 wjYoS AREato] Axd A= AAHE 7]
= A AFA 2 v A3 BEglA 65 Fol QAT EF Fol EAs

= AEe] S e AAE Aza e Bl skl 27 77 % 2099 571

Table 16. Change in numbers of microorganisms in the pot for cultivation of lettuces

after treatment of microbial product made with L. acidophilus KCCM 40265

Cell number(x10* CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th
treatment  measurement  measurement measurement
Total cell number 122 (100) 3450 (2,823) 6,180 (5573) 2,290 (1,874)
Bacteria 96 (100) 1,060 (1,104) 5,000 (5208) 1,500 (1,563)
Non Actinomycetes 25 (100) 2340 (9,360) 1,790 (7,160) 740 (2,960)
treatment
Fungi 1 (100) 26 (2,600) 9 (900) 17 (1,700)
Trichoderma 1 (100) 24 (2,400) 11 (1,100) 33 (3,300)
Total cell number 122 (100) 38861 (31,853) 13,417 (10,979) 26,190 (21,467)
Bacteria 96 (100) 17,900 (18646) 11,100 (11,563 11,500 (11,979)
Standard
treatment  Actinomycetes 25 (100) 20,200 (81,781) 21,000 (8,400) 14,470 (57,830)
Fungi 1 (100) 438 (43,800) 127 (12,700) 103 (10,300)
Trichoderma 1 (100) 323 (32,300) 90 (9,000) 117 (11,700)
Total cell number 122 (100) 42,120 (34,465) 38,860 (31,798) 53,640 (43,967)
Double Bacteria 96 (100) 22,700 (23,645 26,300 (27,396) 31,300 (32,604)
HIMES -z ctinomycetes 25 (100) 18400 (73600) 12,100 (48400) 21,700 (286,800)
treatment
Fungi 1 (100) 417 (41,700) 247 (24,700) 363 (36,300)
Trichoderma 1 (100) 603 (60,300) 213 (21,300) 277 (27,700)
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Table 17. Change in numbers of microorganisms in the soil for cultivation of lettuces

after treatment of microbial product made with L. acidophilus KCCM 40265

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before 1st 2nd 3th

treatment  measurement measurement —measurement
Total cell number 840 (100) 4,075 (485) 7,777 (926) 20,463 (2,436)

Bacteria 640 (100) 350 (55) 4,700 (734) 15,700 (2,453)
treii’);lent Actinomycetes 191 (100) 3,670 (1,921) 3,030 (1,586) 4,730 (2,476)
Fungi 4 (100) (775) 23 (575) 7 (425)
Trichoderma 5 (100) 4 (480) 23 (460) 6 (320)
Total cell number 840 (100) 54,240 (6461) 30,513 (3,635) 38,083 (4,536)
Standard Bacteria 610 (100) 24200 (3781) 24,300 (3797) 27,700 (4,328)
treatment  Actinomycetes 191 (100) 29,500 (15445) 5,870 (3,073) 10,200 (5,340)
Fungi 4 (100) 273 (6,825) 193 (4,325) 103 (2,575)
Trichoderma 5 (100) 267 (5,340) 150 (3,000) 80 (1,600)

Stk WAE AAE =g vl AYI AN EGlA 657 Fol A B
Foll EAlste W] e vAE AAE A @S EF] Hlste] 747t 19.6v
2 2938 Z7hst ek PR AAE @ g Hed A Bl 65 Fol
AT BEF Fol EAsE F3ol S vAE AAES ASA &e B 1|3}
Zbzb 610 2 214v) S7bEIATh HAE AAE 1 vl A2 d A Bl
A 67 Foll AFI} EF Foll EAsE Emurte] FE AR AAE AP &
& B Hlate] 747k 350 2 84H) F7ballTh

AR AAE Asty] b AFE AwE] f1g g0 Bk EAlste F
w, welglol, WA, FFol 2 Eglzmdvie] = 7Z47F 840 x 10' CFU/g, 640 x 10°
CFU/g, 191 x 10" CFU/g, 4 x 10" CFU/g 2 5 x 10" CFU/gel %tk =4 AdolA n 4
B AAS AgsA] & A5 BEF F F5E 2F, 457 2 65 Fol 2z 4075 x
10" CFU/g, 7,777 x 10" CFU/g 2 20463 x 10* CFU/gel3lth nAE AAZS 7)E% A
23 AFA B F w4E 2F, 45 2 65 Fol 247+ 54240 x 10 CFU/g, 30,513
x 10" CFU/g 9 38038 x 10 CFU/golin‘r. nAE ANE A3 65 Fol WAL A
AE 7Ned At EFe] ¥ s AskA &S B nlste] 194 Frbskdch
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Table 18. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with B. brevis DL-2

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before Ist 2nd 3th

treatment  measurement — measurement measurement

Total cell number 1,128 (100) 1,917 (170) 3,950 (350) 2,297 (204)

Bacteria 793 (100) 1,253 (158)) 2,470 (311) 1,700 (214)

trelzi(r)rrllent Actinomycetes 325 (100) 650 (200) 1,450 (446) 570 (175)

Fungi 6 (100) 9 (150) 13 (217) 17 (283)

Trichoderma 4 (100) 5 (125) 17 (425) 10 (250)
Total cell number 1,128 (100) 18,247 (1,618) 36,400 (3,227) 30,964 (2,745)
Bacteria 793 (100) 9,900 (1,248) 25,300 (3,190) 21,000 (2,648)
t?:tliaeri Actinomycetes 325 (100) 8300 (2554) 10900 (3354) 9,800 (3015)
Fungi 6 (100) 21 (350) 7 (1,450) 87 (1,450)
Trichoderma 4 (100) 26 (650) 113 (2,825) 77 (1,925)
Total cell number 1,128 (100) 33,029 (2,928) 72923 (6465 54,230 (4,808)
Double Bacteria 793 (100) 12900 (1,627) 36,700 (4,628) 27,700 (3,493)
times Actinomycetes 325 (100) 20,000 (6,154) 35,700 (10,985) 26,000 (8,000)
treatment Fungi 6 (100) 47 (783) 290 (4,833) 220 (3,667)
Trichoderma 4 (100) 83 (2,075) 233 (5,825) 310 (7,750)
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Table 19. Change in numbers of microorganisms in the soil for cultivation of Chinese

cabbages after treatment of microbial product made with B. brevis DL-2

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement  measurement — measurement

Total cell number 7,836 (100) 33597 (426) 14,977 (190) 37,054 (470)

Bacteria 5530 (100) 28700 (519) 10,300 (186) 33,000 (597)
Non Actinomycetes 2,250 (100) 4830 (215) 4,400 (196) 3,970 (176)
treatment
Fungi 55 (100) 33 (60) 127 (231) 77 (140)
Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,886 (100) 126,177 (1600) 76297 (968) 73,650 (934)
Bacteria 5530 (100) 72,000 (1,302) 48300 (873) 43,000 (778)
Standard ) o veetes 2250 (1000 54000 (2400 27.900 (1240) 30,000 (1.333)
treatment
Fungi 55 (100) 77 (140) 47 (85) 633 (1,151)
Trichoderma 51 (100) 100 (196) 150 (294) 500 (980)

nAE AAE Aestz] Ao w35 Auistr] $3 LES EX EAlets &
I, wreelol, WA, F3e] 2 Eg@vnte] & 2z 1128 x 10" CFU/g, 793 x 10°
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g 2 4 x 10" CFU/go|%ith. XE A& oA w4
E AAE AgsA @2 wFAu ESY F w27, 457 2 657 Foll 242 1917 x
10" CFU/g, 3950 x 10" CFU/g 2 2297 x 10" CFU/gelgith. W AE AAE 7F% A
g A B F FEE 25, 45 2 65 Fo] Zhzh 18247 x 10" CFU/g, 36,400 x
10" CFU/g 2 30964 x 10" CFU/gol Tk mAE AAE gk A2 vz £
% T5E 2% 45 2 65 Fo 27 33029 x 10" CFU/g, 72923 x 10" CFU/g 2
54230 x 10" CFU/golAt}. AR AAS Aed 65 Fol nAE AN = A
EGY F d4v AgstA &S EF] Hlete] 236w Srtstlow, Tle® AP dd
Ee T ot Hlste] 1.8 F7kgE Aol

B. brevis DL-2 15 #lgAS AME3te] Axg vAE AAE 7&F A2
A By wieF AE)d B¢l 657 Fol AHT EF Fol SAlEE Ao
= S AAE AgsA @2 Bl Hlete] zhzt 1249 2 16.39 S7tekih m A
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71 Wk Aesk wEAu] EdelA 65 Fol AT EF Foll £l
o] 7= vAE AAE MstA] &S Edol vlste] 747} 1728 2 456w 5
7tk mAE AAE 1EF v A s vl Bl 65 Fol AT EF
Foll EAstE #Fole 7= vAE AAE HE A @ Eod vt 747} 51w 2
1299 F7tetdcth mAdE AAE 7IEZ W A wFAu) EgeA 657 o A
A BEY To EA8s EIdrte] FE vAE AAE AHsA & B vt
of Z}zb 718 2 310w F7HstSl

nAE AAE Asy] Ao wFE Auisy] 93 £ge] Ede] EAEE F
, vrelE]e}, AT, Fgo] 2 Egadvle] = 27 7836 x 10' CFU/g, 5530 x 10
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g 2 51 x 10" CFU/gel¥lth 24 A3 A
nAE AAE AsA k2 wiFAu Ege] F #E 27, 457 2 67 Fol 47
33597 x 10" CFU/g, 14977 x 10" CFU/g ¥ 37,054 x 10" CFU/gol itk A& A=
Z1E% A R B F #4E 2% 45 2 65 T 27 136177 x 107
CFU/g, 76297 x 10" CFU/g 2 73650 x 10° CFU/gOlO*I:}. MAE AAAS A 65
Sol MAE AANE VIeF AT EYY T dFe A & Bl vlste] 2.0
S7betth wAE AAE NEE AYE wFAu Bl 65 Foll AT B Fol
A A, WA, 23] 2 Egadnte e s AAE AskA e A

Al EFe] wste] Zhz 130, 760N, 3728 X 2949 Z7heksich.

i
2
=2
s

rr
i)
=
r>~

b. B. stearothermophilus DL-3
ks Alzbal 9 B stearothermophilus DL-3 5 S A}g-3ko] A%
2 Adle] Solsh WA Ee] nlAE Aol nAE JF 2ATI] sk

a4y
nAE AAE ALsHA ¥ BEd VIS R oiE A BdE AP A ALE 2
F AT 967 Fo B A 2A7te] g EAes & F5e #E 4 UES
FA}3]

tlom ZEA S Az R A A= 747 & 20 2 219 2

nAE AAE Asy) Ao wFE Auisty] $18 TES Bk £t
T, wrelElo}, WA, F3o]l @ Egmdute £ 747t 1128 x 10° CFU/g, 793 x 104
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gelth XE A geA 14
= AAE AgetA] &2 wiFA] ESY F v 27, 457 2 65 Foll 47 726 x
10" CFU/g, 1,377 x 104 CFU/g % 1427 x 10" CFU/gol Atk MABE AAE 71&% Az
g wj A Ege] 2 w4 25, 457 2 657 o 247 25990 x 10" CFU/g, 31,313 x

O
O
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10" CFU/g 2 42230 x 10" CFU/gol Tk mAE AAE ek A2 e w2 ke
Z T#FE 27, 457 2 65 o z+zF 71930 x 10' CFU/g, 62,170 x 10 CFU/g 2
64,200 x 10' CFU/gel%lth mlAE AAE A2 65 Fol nAE AAS wjzk A
B F #FE A s Eg] wate] 450 Frbetglon, NEF AHPd
B4 F o vlske] 2969 F7hgk Aot

B. stearothermophilus DL-33 5 WS A}-83te] Az vAE AAQAE 75
ZF A A EF v Ay BEdelA 65 Fol AT B Fol EAlste
Aol = mAE AAE A8 Eoko] nEte] 217} 334W) 2 5594 Z7}3)
Atk vAE AAE 71EF vl GG MFA EFelA 65 Fo AAT B F

of EAsts WA = vAds AAE HYshA Tl nlste] Zbz} 184w o

0Fr O
Eomy

oF O
Eomy

0r O
IEomy

Table 20. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with B.

stearothermophilus DL-3

Cell number(x10* CFU/g) and increase rate(%)

Distribution

Before st 2nd 3th

treatment measurement — measurement measurement

Total cell number 1,128 (100) 726 (64) 1,377 (122) 1,427 (127)

Bacteria 793 (100) 400 (50) 507 (64) 800 (101)

treii?ent Actinomycetes 325 (100) 320 (98) 850 (262) 597 (184)

Fungi 6 (100) 3 (50) 7 (117) 0 (333)

Trichoderma 4 (100) 3 (75) 13 (325) 10 (250)
Total cell number 1,128 (100) 25990 (2,304) 31,313 (2,776) 42,230 (3,744)
Standard Bacteria 793 (100) 10,600 (1,337) 20,200 (2,547) 30,700 (3,871)
treatment  Actinomycetes 325 (100) 12,800 (3,938) 10,900 (3,354) 11,000 (3,385)
Fungi 6 (100) 1,350 (21,774) 103 (1,712) 263 (4,383)
Trichoderma 4 (100) 1,240 (32,891) 110 (2,750) 267 (6,675)
Total cell number 1,128 (100) 71,930 (6,376) 62,170 (5512) 64,200 (5,691)
Double Bacteria 793 (1000 38000 (4,792) 43,700 (5511) 44,700 (5,637)
tret;rgizm Actinomycetes 325 (100) 28000 (8615) 18000 (5538) 18700 (5,754)
Fungi 6 (100) 2,600 (43,333) 250 (4,167) 460 (7,667)
Trichoderma 4 (100) 3,330 (83,250) 220 (5500) 340 (8,5500)
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Table 21. Change in numbers of microorganisms in the soil for cultivation of Chinese
cabbages after treatment of microbial product made with B.

stearothermophilus DL-3

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement measurement measurement

Total cell number 7,886 (100) 33,597 (426) 14,977 (190) 37,054 (470)

Bacteria 5,530 (100) 28,700 (519) 10,300 (186) 33,000 (597)
Non Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)
treatment
Fungi 55 (100) 33 (60) 127 (231) 77 (140)
Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,836 (100) 136,837 (1,735) 74,546 (945) 79,620 (1,010)
Standard Bacteria 5,530 (100) 76,000 (1,374) 38,000 (687) 57,700 (1,043)
treatment  Actinomycetes 2,250 (100) 59,000 (2,622) 36,300 (1,613) 21,700 (964)
Fungi 55 (100) 237 (431) 143 (260) 87 (158)
Trichoderma 51 (100) 1,600 (3,137) 103 (202) 133 (261)

314v) Zrtetch wAE AAE 71E@F vl A wFA e Bl 65 Fol A
Ao BEF Foll EAshE F3ole] & nAE AAE AYstA 2 B Hlste] 7}
zb 1320 2 23081 SbskdTh WAE AAE e wiF A s F A EgeA
65 Fo A EY Fo| EAstE Egzmdrte £ nAE AAS AYeA Ze
E ko] usto] zhzh 2678 2 34.08] Z7}akel

nAE AAE Astr] de) wFE AujEy] 98 2] EY] EAE &
t, arel ol WA, 3ol 2 Eglmdvrte] s zhz 783 x 10° CFU/g, 5530 x 10
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g 2 51 x 10" CFU/gel¥lth. 24 A3 A
AR ANE AestA @2 wjFAE B F wgE 2F, 45 9 65 Fo| 747
33597 x 10' CFU/g, 14,977 x 10' CFU/g 2 37,054 x 10' CFU/gel%it}. AL A2
Z1EH A wEAgn B F #4E 2% 45 2 65 T 27 136837 x 10

CFU/g, 74546 x 10" CFU/g 2 79620 x 10 CFU/golgth uAE AAS A s 65

~

A Fa
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stol Zp7he] kel EAlsh=
olxe] Azt Bl Egelre] A 2zt

AL AAE VEHEF s B &=

o
oy k)
s

E4S A

2%

DN

T A
MAE AAS 712 s w2 Bk 65
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=]

=

35} 2.

oF O
IEomy

Fol AT EF
e84

WEg 2Abalg

Egel wlste] 2.14
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Table 22. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with DL-4

Cell number (x10" CFU/g) and increase rate(%)”

Distribution

Before Ist 2nd 3th
treatment measurement measurement — measurement
Total cell number 1,128 (100) 475 (42) 5,330 (473) 3,746 (332)
Bacteria 793 (100) 343 (43) 4,000 (504) 2,930 (369)
trelei(r)rrl]ent Actinomycetes 325 (100) 127 (39) 1,300 (400) 783 (241)
Fungi 6 (100) 2 (33) 3 (217 17 (283)
Trichoderma 4 (100) 4 (100) 17 (425) 17 (425)
Total cell number 1,128 (100) 36,770 (3,260) 21,186 (1,878) 27,520 (2,440)
Standard Bacteria 793 (100) 14,800 (1,366) 12900 (1,627) 25,300 (3,190)
treatment  Actinomycetes 325 (100) 19,500 (6,000) 8,000 (2462) 1,860 (572)
Fungi 6 (100) 1,370 (22,833) 93 (1,550) 153 (2,550)
Trichoderma 4 (100) 1,100 (27,500) 193 (4,825) 207 (5,175)
Total cell number 1,128 (100) 37,030 (3,282) 27249 (2,416) 43,340 (3,342)
Double Bacteria 793 (100) 17400 (2194) 32500 (4,098) 24,000 (3,026)
tret;r;e;m Actinomycetes 325 (100) 11,100 (3415) 26300 (8092) 18700 (5,754)
Fungi 6 (100) 4,430 (73,833) 247 (4,117) 267 (4,450)
Trichoderma 4 (100) 4,100 (102,500 377 (9,425) 373 (9,325)
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Table 23. Change in numbers of microorganisms in the soil for cultivation of Chinese

cabbages after treatment of microbial product made with DL-4

Cell number (x10" CFU/g) and increase rate(%)”

Before 1st 2nd 3th
treatment measurement measurement measurement

Total cell number 7,886 (100) 33,597 (426) 14,977 (190) 37,054 (470)

Distribution

)
Bacteria 5530 (100) 28,700 (519) 10,300 (186) 33,000 (597)
trei(;rllent Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)
Fungi 55 (100) 33 (60) 127 (231) 77 (140)
Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,886 (100) 65978 (837) 40,383 (512) 81,640 (1,035)
Standard Bacteria 5530 (100) 48700 (881) 26,000 (470) 62,700 (1,134)
treatment Actinomycetes 2,250 (100) 8,678 (386) 14,000 (622) 18,500 (822)
Fungi 55 (100) 4,500 (8,182) 183 (333) 260 (473)
Trichoderma 51 (100) 4,100 (8,039) 200 (392) 180 (353)

nAE AAE Asr] Ao wFE Ausy] 98 FES Edd EAde F
o, o}, WA, Fge] 2 Edadnte] £z 1,128 x 10' CFU/g, 793 x 10"
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gel Ytk XE A ge]A 14
B AANE AeA e wFAu 2o F el 25, 45 9 65 Fol 247 475 x
10" CFU/g, 5330 x 10" CFU/g 2 3,746 x 10" CFU/gol3lth MAE AAE 7152 A
g uj R EYe] F g4 23 45 2 65 Fo 22+ 36770 x 10" CFU/g, 21,186 x
10" CFU/g 2 27520 x 10" CFU/golitt. A2 AAS wjzk A3k wjFagn) =%
Z d5E 2%, 457 9 65 Fo Z+7F 37030 x 10' CFU/g, 27,249 x 10" CFU/g 2
43340 x 10" CFU/geldlch vlAE A4S A2d 65 Fol vAE AAS vz Al
EYe F #Fe AYSA @ Bl Hlste] 116w FrrstdeH, VEHE A dd
Bl F vt vlete] 16v) F7he Aot

DL-4 5 WS ALgsto] Azd wAdE AAE 71EF A w4
EH w7 A2 EdelA 657 Foll AAT EY Tl SAlsks Al e s
AANE APetA] & Bk Hlste] 247t 86v] 2 82u] F7balAth VAE AAE 7
T wjF A g A EdA 65 Fol AAT BEY Fol EAshe WAt
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FE AR AAE A G Bl vste] Zhzh 24u) 2 239u) Fhsk Tk WA
142 71 ulF el ulEAu Bl A 65 Fo A 2k o] EA)3)
wdolo = AE AAE AstA > B vlste] zhzt 9.0 2 1579 5
7tk mAE AAE 71EF v A s vl Bl 65 Fo AT EF
Fol EAlste Ed@dute] Fe vAE AAES AsA 2 Edel vlste] 77t 12.2
H = 2199 F718k3d
nAE AAE Asy] Ao wFE Auisr] fd g B EA)E=

F, drelgol, AT, F4o] 2 Egmdnte] & 7kt 783 x 10" CFU/g, 5530 x 104
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g 2 51 x 10" CFU/gel¥lth 24 A3l A
nAE AANE AesA k2 wiFA Ege] F #E 27, 457 2 67 Fol 47
33597 x 10" CFU/g, 14977 x 10" CFU/g ¥ 37,054 x 10" CFU/golth A& A=
Z1E% A wFEAu B F d5E 2%, 45 2 65 o Z7 65978 x 107
CFU/g, 40,383 x 10" CFU/g 2 81,640 x 10’ CFU/gOlO*E}. nAYE AANE AT 65
Sol MAE AAE Ve AT EYY T dFe A &S EFo] vlste] 2249
S7beteth wAE AAE NEE AYE wFAu Bl 65 Foll AT B Fol
A A, WA, 23] 2 Egadnte e s AAE AskA e A

A EFel] wste] Zhzh 199, 47, 1538 2 1069 Z7haksich.

il
_>.i

rr

d. unidentified strain DL-5

bt Alapal 9 DL-5 95 WS Abgsle] AlxF vAE A Fo
Zb iFAE B mlAE Aol vAE 9GS A Qs wAE AAE As)
2 e BEYY Vw2 ol AHEek BEYS AY AR A 27, 457 2 657 F
ESS AFA Zh7te] Ede EAleke £ v 7 H WEE 2AEIGen XE
e Ax B FAFel| Ao A= 7zt F 24 B 259

nAE AAE AYstr] Aol wWFE Ausly] 93 LE B EAste
@, wrelEol, AT, #3o] @ Egmdnte] 4= ZH7F 1128 x 10" CFU/g, 793 x 104
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gelth XE A geA 14
= AAE AgetA &2 wiFA] ESY F w27, 457 2 65 Foll 77 916 x
10" CFU/g, 2,930 x 104 CFU/g 2 2497 x 10° CFU/gollth. mAE AAS 7155 A
g wj A Ege] 2 w4E 25, 45 2 65 o 27 34574 x 10" CFU/g, 22,623 x
10" CFU/g 2 32927 x 10' CFU/gelglth S AAS i A3 w3 EFe
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Z T#FE 2%, 4% 2 65 o zbzh 39910 x 10' CFU/g, 86,370 x 10 CFU/g 2
65,773 x 10" CFU/gel YTt MAE AQE A 65 Fol vAE ANES W 23

B F #FE AeshA @ E%l wlsle] 2631 Trrsltdon, MEH A dd
EFo & o Hlate] 200 S7HeE Aolth
DL-5 i wjddE Agste] Az nAdE AAE 7% A mFA)

B o A BdelM 65 Foll AFHT B Tl SAsE At e A=
AAE AeshA] e =gl viste] zhzh 13201 51 2998 S7betSivh vAE AAE
Zedd i A wjFAu] BEgel A 65 ol MFAT BEY Tl EAes WAl
F= MAE ANE AYsHA EFol mlsto] Z42t 134 3 1719 S7bekivh v A
= AAE 7I=FH i A ijFAu Bl 65 ol AHAT EF Tl =AMt

F= MAE AAE A sHA

oF O
IEomy

0r O

o5 EoF] wlste] Zhzb 11081 2 49.08) 5

= 33 [e)
= gl

Table 24. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with DL-5

Cell number(x10* CFU/g) and increase rate(%)

Distribution

Before Ist 2nd 3th

treatment measurement — measurement — measurement

Total cell number 1,128 (100) 916 (81) 2,980 (264) 2,497 (221)

Bacteria 793 (100) 473 (60) 2,200 (277) 1,770 (223)

trei?rrllent Actinomycetes 325 (100) 427 (131) 743 (229) 707 (218)

Fungi 6 (100) 10 (167) 17 (283) 7 (117)

Trichoderma 4 (100) 6 (150) 20 (500) 14 (350)
Total cell number 1,128 (100) 34574 (3,065) 22,623 (2,006) 32927 (2,919)
Standard Bacteria 793 (1000 20,700 (2610) 19900 (2509) 23300 (2938)
treatment  Actinomycetes 325 (100) 13500 (4,154) 2510 (772) 9,470 (2,914)
Fungi 6 (100) 167 (2,783) 103 (1,716) 7 (1,283)

Trichoderma 100) 207 (5,175) 110 (2,750) 0 (2,000)

Total cell number 1,128 (100) 39910 (3538) 86,370 (7,657) 65,773 (5331)

Double Bacteria 793 (100) 26,800 (3380) 57,700 (7,276) 53000 (6,683)
tret;rgflzm Actinomycetes 325 (100) 12,100 (3,723) 28000 (8615) 12,100 (3723)
Fungi 6 (100) 450 (7,500) 307 (5,117) 343 (5,717)

Trichoderma (100) 560 (14,00) 363 (9,075) 330 (8,250)
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Table 25. Change in numbers of microorganisms in the soil for cultivation of Chinese

cabbages after treatment of microbial product made with DL-5

Cell number(x10" CFU/g) and increase rate(%)

Before 1st Znd 3th
treatment measurement  measurement measurement

Total cell number 7,886 (100) 33597 (426) 14,977 (190) 37,054 (470)

Distribution

)

Bacteria 5530 (100) 28700 (519) 10,300 (186) 33,000 (597)
trelzii’)rl;lent Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)
Fungi 55 (100) 33 (60) 127 (231) 77 (140)

Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,886 (100) 55,424 (783) 55,830 (708) 64,290 (815)
Standard Bacteria 5530 (100) 33300 (602) 30700 (555) 52300 (946)
treatment Actinomycetes 2,250 (100) 22,000 (978) 24,900 (1,107) 11,700 (520)
Fungi 55 (100) 37 (67) 120 (218) 170 (309)
Trichoderma 51 (100) 87 (171) 110 (216) 120 (235)

7hetdeh AR AAE 71EF i A wEFAn EFlA 65 Fol AT EF
ol EAE e Egadrte S wAE AAE AYsA &S ES nste] 77t 57
Hj 5l 23641 F7hsk Tt
nAE AAE Agsr] Ao wEFE Ausy] 93 23 Edd EAse F
i, wrElglol, WA, Fgo] ¥ Ed @bt £ 77k 7836 x 10° CFU/g, 5530 x 10°
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g % 51 x 10" CFU/gel%ltt. =4 23 A
AR AANE HeshA G wFAu Ede] F d5E 27, 47 2 657 Fol 747
33597 x 10" CFU/g, 14,977 x 10" CFU/g % 37,054 x 10" CFU/gellth. A% A4S
71 AYT wFAu B F FEE 2% 45 2 65 Fo| 7zt 55424 x 10
CFU/g, 55830 x 10" CFU/g ¥ 64290 x 10" CFU/gelith M= AAE A3 65
Fol vAE AAE NEF AYT BEF] F w4t AsA @2 Bkl nlste] 1.74)
7k MAE AAE 1= A vFAu EGelA 657 Fol AAT BEF Fol
EAsE A, AT, FFe] 2 Edadute] = vAE AAE HsA e AF
7}

A Eoko] wiEte] 2+ 169, 2949, 228 2 718} =7}8l%ic).
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e. S. cerevisiae KCCM 11304

gubal Al 9@ S cerevisiae KCCM 11304 w5 vl S ARg-sto] Al x5t
A= A Folzb wiFEAul g mAE ol mAe 4TS AR flske] v
Ae AAE AgstA 2 EYH 7Ied 3 o A B A A3 A 25,
47 265 5o EYS AFct] Ao B EAsks F A vF E UEE £
Atet o xEOA S At gl x| A= 7 % 26 R 279 2o

A= ANE Aty e wiFE Auistr] A xES B¢ EAsh=
it, ute|glo}, WA, #%o] ¥ EdFEvle] = 7b7 1128 x 10' CFU/g, 793 x 104
CFU/g, 325 x 10' CFU/g, 6 x 10" CFU/g % 4 x 10' CFU/gol2lth. & Aol A 14

Table 26. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with S. cerevisiae

KCCM 11304
Cell number(x10" CFU/g) and increase rate(%)
Distribution Before 1st 2nd 3th
treatment measurement measurement measurement
Total cell number 1,128 (100) 861 (76) 1,968 (174) 2,154 (191)
Bacteria 793 (100) 700 (88) 1,570 (198) 1,900 (240)
Non Actinomycetes 325 (100) 150 (46) 360 (111) 237 (73)
treatment
Fungi 6 (100) 2 (33) 5 (83) 7 (117)
Trichoderma 4 (100) 8 (200) 33 (825) 10 (250)
Total cell number 1,128 (100) 51,500 (4,566) 75537 (6,697) 35,234 (3,124)
Standard Bacteria 793 (100) 14,700 (1,354) 54,000 (6,810) 25,000 (3,153)
treatment  Actinomycetes 325 (100) 30,000 (9,230) 20,700 (6,369) 10,100 (3,108)
Fungi 6 (100) 3,170 (52,833) 320 (5,333) 67 (1,117)
Trichoderma 4 (100) 3,630 (90,750) 517 (12,925) 67 (1,675)
Total cell number 1,128 (100) 77400 (6,362) 96,050 (8515) 106,536 (9,445)
Double Bacteria 793 (100) 11,000 (1,387) 61,700 (7,781) 71,700 (9,042)
HIES ) tinomycetes 325 (100) 33100 (10,184) 33700 (10369) 34300 (10554)
treatment
Fungi 6 (100) 15900 (265,000) 267 (4,450) 343 (5,717)
Trichoderma 4 (100) 17,400 (461,538 383 (9575) 193 (4,825)
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Table 27. Change in numbers of microorganisms in the soil for cultivation of Chinese
cabbages after treatment of microbial product made with S. cerevisiae

KCCM 11304

Cell number(x10" CFU/g) and increase rate(%)

Before 1st Znd 3th
treatment measurement measurement measurement

Total cell number 7,886 (100) 33597 (426) 14,977 (190) 37,054 (470)

Distribution

)

Bacteria 5530 (100) 28700 (519) 10,300 (186) 33,000 (597)

trelzii’)rl;lent Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)

Fungi 55 (100) 33 (60) 127 (231) 77 (140)

Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)

Total cell number 7,886 (100) 79,230 (1,005) 75,494 (957) 71,517 (907)

Standard Bacteria 5530 (1000 43300 (783) 43000 (778) 47,700 (863)
treatment  Actinomycetes 2,250 (100) 34,700 (1,542) 32,300 (1,436) 23,300 (1,036)

Fungi 55 (100) 430 (782) 77 (140) 257 (467)

Trichoderma 51 (100) 800 (1,569) 117 (229) 260 (510)

= AAE AgetA] &2 wiFA ESY F w27, 47 2 65 Foll 77 861 x
10" CFU/g, 1,968 x 10" CFU/g 2 2,154 x 10" CFU/gollth MAE ANE 7|Z% A
g R EYe] F g4E 25 45 2 65 Fo 22 51500 x 10" CFU/g, 75537 x
10" CFU/g 2 35234 x 10" CFU/golitt. I AE AAS wjzk A3k wiFagn) =%

=

E oFE 2% 4F 2 65 Fo Zz 77400 x 10' CFU/g, 96050 x 10' CFU/g %
106535 x 10' CFU/golglth MAE AAS A2 65 Fol vAE AAS W Al s
EYdo F e AskA & E] nlste] 495v Frkstdow, Vg A A
Bl F wt vlete] 2,00} F7hek Aot

_4—4

S. cerevisiae KCCM 11304 w Y& Algsto] Az nAE AANE 7+
F Ayt wjFAn B vl At EYA 657 ol AFHT EY Fo EASE
At = vAE AAE AeshA] &2 Bl nlste] Zbzt 1328 2 37.78) F7}sh

Ao AR AAE TIEFH i AL wFAN Ege A 65 Fol AT BEF T
o A= WA Fe vAE AAE AYstA @2 Bl vlste] 247 4269
1447 S71ekdvh MAE AAE Ve W A wiEAn EglA 65 Fo
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AFATF BEF T S48 #2309 & vAE AAE AHEsHA g B vl
96 2 4900 F7IelATh WAE AAE =g W A3 wFAe okl
A 67 Foll AFE BEF Fol Al Ermdute Fu uAE AAE AsA ¢
& B Hete] 247k 679 2 19.3v) S48k
nAE AAE Asty] Ao wFE Austy] $1d 279 B EAste F
i, e glo), WA, Fge] B Egmdnte] & 27 7,88 x 10 CFU/g, 5530 x 107
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g 2 51 x 10" CFU/gel¥lth 24 A3 A
nAE AANE AsA k2 wiFAu Ege] F #4E 27, 457 R 67 Fol 47
33597 x 10" CFU/g, 14977 x 10" CFU/g ¥ 37,054 x 10" CFU/golth A& A4S
Z1ZEH A wFEAN Ede F f#4E 2% 4F 2 65 T 27 79230 x 10
CFU/g, 75494 x 10" CFU/g 2 71517 x 1o4 CFU/golltt. mAE AAS A2 65
To vAE AAE NEF AYT BEF] F v A @2 Bkl Hlsto] 1.94)
S7betith wAE AAE NEE A wFAu Bl 65 Foll AT B Fol
EAet e A, WA, F8o]l 2 EgFmdnte] = nAE AAE A Fe A5

A EFol Wlakel 747k 14, 579, 33u @ 1539 Z7hakieh

f. S. cerevisiae KCCM 11351

ek Alzbal 2 S ocerevisiae KCCM 11351 o 8] & AL8-35Fo] A &3
AR AL Foizh wjFAe] Ege] vAE Aol wAE 9T A 98k v
Aa AAE AeetA &2 ESH 7o 9 = A ESS A A3 A2 25,
47 3 67 5o EYS AMFAst e Edd EAste & ‘E’L‘Fﬂ’ F H AEE X
Atetlon EEOAM Y A H x| A9 A= A7 H 28

nAE AAE Asy) Ao wEFE Auisty] $1g TES Bk EAss
&, "hlglol, WAw, Fo] @ Egadvle £ zbzb 1128 x 10' CFU/g, 793 x 104
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gel Ytk XE A3l A 14
= AAE AgeA G2 MFAw ESY T w5 27, 457 2 657 Fol 242 2,000 x
10" CFU/g, 2,140 x 104 CFU/g 2 1467 x 10" CFU/gollth. mAE AAS 7158 A
g wj A Ege] 2 w4 25, 457 2 657 o 27 32940 x 10" CFU/g, 50,190 x
10" CFU/g 2 36840 x 10' CFU/gelglth mAE AAZ i A3 vz EFe
Z dFE 2%, 457 2 65 o 77 48530 x 100 CFU/g, 41623 x 10" CFU/g %
73924 x 10" CFU/gol Ytk AR AQE AL 65 Fol vAE ANS W 23
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B B @ AUSA @e Eg wste] 504 Fbstgon, J1EF Ae gy
B F @4 Hste] 200 F7hg ol

d AHEste] Az MAE AAE VIS
F At wjFAu B g A BEdelA 65 Foll AHT BEY Fol EAsk=
Aol e s AAE AeetA] ¥ Edol vlste] b7k 1299 2 274w F7}st
Aot AR AAE VIEF i AL wFAu gl 65 Fol AHT BEF T

of EAlSE WATY i AR AANE Aeleh e Eel wste] 2zt 218w

2=

[e)
T e

&

Table 28. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with S. cerevisiae

KCCM 11351
Cell number(x10" CFU/g) and increase rate(%)
Distribution Before 1st 2nd 3th
treatment measurement — measurement measurement
Total cell number 1,128 (100) 2,000 (177) 2,140 (190) 1,467 (130)
Bacteria 793 (100) 1,483 (61) 1,867 (235) 1,890 (238)
Non Actinomycetes 325 (100) 500 (154) 250 (77) 560 (172)
treatment
Fungi 6 (100) 9 (150) 10 (167) 10 (167)
Trichoderma 4 (100) 8 (200) 13 (325) 7 (175)
Total cell number 1,128 (100) 32,940 (2920) 50,190 (4,450) 36,840 (3,266)
Bacteria 793 (100) 17,000 (2,144) 27,900 (3518) 24,300 (3,064)
Standard
treatment  Actinomycetes 325 (100) 13,000 (4,000) 22,000 (6,769) 12200 (3,754)
Fungi 6 (100) 1,390 (23,167) 137 (2,283) 173 (2,883)
Trichoderma 4 (100) 1,550 (38,750) 153 (3,325) 167 (4,175)
Total cell number 1,128 (100) 48530 (4,302) 41,623 (3,690) 73,924 (6,554)
Double Bacteria 793 (100) 25100 (3,165) 22,300 (2,812) 51,700 (6,520)
HIMES A ctinomycetes 325 (100) 18500 (5.692) 19,000 (5846) 21700 (6677)
treatment
Fungi 6 (100) 2,800 (46,667) 193 (3,217) 227 (3,783)
Trichoderma 4 (100) 2,130 (53,250) 130 (3,250) 297 (7,425)
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Table 29. Change in numbers of microorganisms in the soil for cultivation of Chinese

cabbages after treatment of microbial product made with S. cerevisiae

KCCM 11351
Cell number(x10" CFU/g) and increase rate(%)
Distribution Before st ond 3th
treatment measurement measurement measurement
Total cell number 7,886 (100) 33,597 (426) 14,977 (190) 37,054 (470)
Bacteria 5,530 (100) 28,700 (519) 10,300 (186) 33,000 (597)
Non Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)
treatment
Fungi 55 (100) 33 (60) 127 (231) 77 (140)
Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,886 (100) 54,043 (1,319) 55,394 (702) 46,210 (586)
Standard Bacteria 5,530 (100) 28,700 (519) 36,700 (664) 30,700 (555)
treatment  Actinomycetes 2,250 (100) 23,700 (1,053) 18300 (813) 15,200 (676)
Fungi 55 (100) 730 (1,327) 187 (340) 187 (340)
Trichoderma 51 (100) 913 (1,790) 207 (406) 123 (241)

B8 S7FstAeh WAE AME VIEFd W A FA BEdlA 65 Foll A

A B Foll Ak wgole] = nAE AAE A sHA

e B Hlsto] 7}

ZF 173w % 227 Skt miAdE AAE TIEd wiE A v A Bl

67+ Foll AMHAT EF Fol EAste Egadnte

o< 1
T

EFol| nlste] Zhz 239u) H 424w ZF7bslSi T

nAE AAE Aty Ao w5 Auietr] g o] B¢k EAste &
I, arelgol, AT, 4ol 2 Egmdnte] & zhzt 783 x 10 CFU/g, 5530 x 10
CFU/g, 2,250 x 10" CFU/g, 55 x 10" CFU/g % 51 x 10" CFU/gel it} 273 A 3o A

nA= AAE A shA]

7

0} o
e 1

MEA Egel & @

AR AANS HEstA] g

£ 2F, 4% % 65 Fol 47
33597 x 10" CFU/g, 14,977 x 10" CFU/g 2 37,054 x 10" CFU/golgit}. WA= A )
Ae wFEAu Ede F TH4E 23, 45 2 65 Fo| Z7 54043 x 10

CFU/g, 55,394 x 10" CFU/g 2 46210 x 10" CFU/golgt) mAE AAS AHze 65

Foll mAE AAE VEF AP B T dee AHYsA
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ARG DR AAE 1EF ADG AEAN EFNA 65 Fol AAT EF Fof
EAsE AR, A 9 Eelmdvie] £t AR AAS AYSA ge 45

Au) Eckell wlste] zhzk 09w, 3.8u, 249 R 7.29) F7F8kd

T, wgol

g. L. acidophilus KCCM 32820
Zrgaral Alaal 91 geidophilus KCCM 32820 5 HHOJ"—],J% ALg-sle] Az
v A= AR Foizt wiFA) EFY] nAdE A mX= s A $lste]

@
MR ANE AL Fe B 1EF D G Ao EFE Ae A% Ae@ 2
F 45 R 657 7o BFE ARl A7 Bl EAE B T TF 0 UEE
zAerglen] xEoAe A3 9 wgolNe] vt 747 ¥ 30 2 3% 2o,

Table 30. Change in numbers of microorganisms in the pot for cultivation of Chinese
cabbages after treatment of microbial product made with L. acidophilus

KCCM 32820

Cell number(x10* CFU/g) and increase rate(%)

Before 1st 2nd 3th
treatment  measurement measurement measurement

Total cell number 1,128 (100) 1,536 (136) 2,287 (203) 1,279 (113)

Distribution

)

Bacteria 793 (1000 1,250 (158) 1,630 (206) 960 (121)

trei(rjrrl]ent Actinomycetes 325 (100) 277 (85) 630 (194) 293 (90)

Fungi 6 (100) 3 (50) 4 (67) 6 (267)

Trichoderma 4 (100) 6 (150) 3 (575) 0 (250)
Total cell number 1128 (100) 86070 (7630) 95170 (8437) 102,026 (9,045)
Standard Bacteria 793 (100) 44,700 (5637) 55700 (7,023) 60,000 (7,566)
treatment  Actinomycetes 325 (100) 39,000 (12,0000 39,230 (12,070) 41,700 (12,831)
Fungi 6 (1000 1,350 (22,500) 0 (1,500) 123 (2,050)
Trichoderma 4 (1000 1,020 (255000 150 (3,750) 203 (5,075)
Total cell number 1128 (100) 93097 (8253) 113870 (10,006) 213587 (18936)
Double Bacteria 793 (100) 53900 (6697) 66300 (8361) 153,000 (19,294)
trgfrizm Actinomycetes 325 (100) 37,650 (11587) 46,300 (14246) 59,300 (18,246)
Fungi 6 (1000 730 (12167) 1,127 (18783) 537 (8950)
Trichoderma 4 (1000 817 (20425 143 (3575) 750 (18750)
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Table 31. Change in numbers of microorganisms in the soil for cultivation of Chinese
cabbages after treatment of microbial product made with L. acidophilus

KCCM 32820

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st 9nd 3th
treatment measurement measurement  measurement

Total cell number 7,886 (100) 33,597 (426) 14,977 (190) 37,054 (470)

Bacteria 5,530 (100) 28700 (519) 10,300 (186) 33,000 (597)
Non Actinomycetes 2,250 (100) 4,830 (215) 4,400 (196) 3,970 (176)
treatment

Fungi 55 (100) 33 (60) 127 (231) 77 (140)

Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,886 (100) 46,070 (584) 61,780 (783) 52,817 (670)
Standard Bacteria 5,530 (100) 31,300 (566) 35,200 (275) 35,700 (646)
treatment  Actinomycetes 2,250 (100) 13,700 (609) 26,000 (2,044) 17,000 (756)
Fungi 55 (100) 930 (1,691) 483 (878) 370 (673)

Trichoderma 51 (100) 140 (275) 97 (190) 47 (92)

nAE AAE Aestz] Ao w35 Auistr] $3 LES EX EAlets &
I, wreelo}l, WA, Fe] 2 Eg@vnie] & 27 1128 x 10" CFU/g, 793 x 10°
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gollth & A3 A 14
= AAE AgsA 2 wFAu ESY F w27, 457 2 657 Foll 242 1536 x
10" CFU/g, 2,287 x 10" CFU/g 2 1279 x 10" CFU/gelgith. W AE AAE 71F% A g
g A B F FEE 25, 45 2 65 Fo] 24zt 86070 x 10 CFU/g, 95,170 x
10" CFU/g 2 102,026 x 10* CFU/gel it MAE AAS vz A2 at wfEgu £k
Z TFE 25, 45 9 65 Fol zhzt 93097 x 10° CFU/g, 113870 x 10" CFU/g 4%
213587 x 10 CFU/gO]O*‘?‘r. MAE AAAS AeF 657 Fol vAE AHE F Y3

Qo F 4t AP ee Egel wskel 17000 Frsgon, /FY AR
=Y B 25 sk 210 B AL
L. acidophilus KCCM 32820 ¥ HlFAS A&3te] Az vAE AAE 7]

= A wFAu) =g} w) 7'4?4?1 EGdA 657 Fol AATF EF Tol A

O
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= A e vAE AAE At @& B vlete] 747y 6258 2 1594w F
Zhatoich. MAE AAE = lF Ay wFAu Bl 65 Fol AAT B
ol EAetE WA FE AE AANE MA@ Ee nlste] 747} 142.39)
220249 F7EIA G MAE AAE NEFE i A wEAgn Bl 657 F
of AFg EF Foll EAsE FFelY e vAE AAE AHEsA @S E H|s)
o] ztzk 770} 2 3368} F7leiTh vIAE AAS V=S g AL A 2%
oA 65 Foll AAT EF Fol EAlste EdFdnte] Fu wAE A4S A
2 Bl nlste] Zh7h 2030 2 75.00 718k
nAE AAE Agsty) Ao wFE Austy] $1g 27 ok EAsts

i, v glo}, WA, 23o] 2 Egmdnle] 4= 77 7886 x 10 CFU/g, 5530 x 104

I
nAE AAE AsA k2 wFAN Ege] F w4 27, 47 2 65 ?oﬂ Ed gy
33579 x 10" CFU/g, 14977 x 10" CFU/g ¥ 37,054 x 10" CFU/gol itk A& A=
Z1E% A wFEAu B F FFE 2%, 45 2 65 o Zz 46070 x 10
CFU/g, 61,780 x 10" CFU/g 2 52817 x 10" CFU/gO]“E}. nAYE AANE AT 65
Sol MAE AANE Ve AT EYY T dFe A & EFo] vlste] 1449
S7beteth wAE AAE NEE AY wFAu Bl 65 Foll AT B Fol
A A, WA, 23] 2 Egadnte e s AAE AskA e A

Al Eoke] wdte] zbz: 1.1uH, 4.3, 4.8¥) 2 2.8v] F7}18ld

h. L. acidophilus KCCM 40265
ZHgaral Alapal 91 geidophilus KCCM 40265 w5 HHOJ"—],J% ALgsle] Az
s A Fo7t WA EFY ndE Aol mX= dFds

gk 7 ZAbat7] 91k
nAE AAE A & EGH Ve H g AT B Ay A3 AS 2
T, 45 965 o EGS AFste]l A4z Eddd EAde & dak v d dEE
A on ZEO A9 A W x|l Aye 77t 1 32 2 337 Zrh

nAE AAE Asy] A wFE Auisy] 93 LEQ B EAE: F
I, wrelE]o}, WA, F3e]l @ Egamdnte] 4= 7zt 1128 x 10 CFU/g, 793 x 10
CFU/g, 325 x 10" CFU/g, 6 x 10" CFU/g ¥ 4 x 10" CFU/gel Ytk XE AgolA 14
= AAE AgeA G2 FAw ESY T w5 25, 457 2 657 Fol A4 2515 x
10" CFU/g, 2,270 x 10" CFU/g 2 3364 x 10" CFU/gelglth M AE AAE 7F% A
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& WA Bl F #EE 2% 45 9 65 Fo 247 63,057 x 10" CFU/g, 59,360 x
10" CFU/g ¥ 51,766 x 10" CFU/gellth. A= AAS wjgk Helah wj:Au Eoke]
Z dFE 2%, 457 2 65 o 27 77,083 x 10° CFU/g, 89510 x 10 CFU/g %
87500 x 10" CFU/gel YTt WAE ANE A 65 Foll vAE ANES W 223
EYge] F #Fe A A @& Edl vste] 260v Srrstden, NEdE A dd
Ee] it k] 179 F7+@ Aolth

Table 32. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of microbial product made with L. acidophilus

KCCM 40265
Cell number(x10" CFU/g) and increase rate(%)
Distribution Before 1st 2nd 3th

treatment measurement measurement — measurement

Total cell number 1,128 (100) 2515 (225) 2,270 (201) 3,364 (298)

Bacteria 793 (100) 1,337 (4167) 1,180 (149) 2,040 (257)

Non Actinomycetes 325 (100) 1,160 (357) 1,060 (326) 1,300 (400)

treatment

Fungi 6 (100) 10 (167) 23 (383) 7 (117)

Trichoderma 4 (100) 8 (200) 7 (175) 17 (475)
Total cell number 1,128 (100) 63,057 (5,590) 59,360 (5,263) 51,766 (4,589)
Standard Bacteria 793 (100) 36,700 (4,628) 39,000 (4918) 30,300 (3,320)
treatment  Actinomycetes 325 (100) 26,000 (8000) 20,000 (6,154) 20,700 (6,369)
Fungi 6 (100) 169 (2,817) 150 (2,500) 393 (6,550)
Trichoderma 4 (100) 188 (4,700) 210 (5,250) 373 (9,325)
Total cell number 1,128 (100) 77,083 (6,834) 83,510 (7935) 87,500 (7,757)
Double Bacteria 793 (100) 42800 (5,397) 53,300 (6,721) 56,000 (7,062)
HIES A ctinomycetes 325 (100) 33000 (10153) 33700 (10369) 28700 (8831)

treatment

Fungi 6 (100) 603 (10,050) 1,257 (20,950) 1,130 (183833)
Trichoderma 4 (100) 680 (17,0000 1,253 (31,325) 1,670 (41,750)
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Table 33. Change in numbers of microorganisms in the soil for cultivation of Chinese
cabbages after treatment of microbial product made with L. acidophilus

KCCM 40265

Cell number(x10" CFU/g) and increase rate(%)

Distribution Before st ond 3th
treatment measurement measurement — measurement

Total cell number 7,886 (100) 33597 (426) 14,977 (190) 37,054 (470)

Bacteria 5,530 (100) 28,700 (519) 10,300 (186) 33,000 (597)
Non Actinomycetes 2,250 (100) 4830 (215) 4,400 (196) 3,970 (176)
treatment
Fungi 55 (100) 33 (60) 127 (231) 77 (140)
Trichoderma 51 (100) 33 (65) 50 (98) 17 (33)
Total cell number 7,836 (100) 37,754 (479) 52,150 (661) 75,587 (939)
Standard Bacteria 5,530 (100) 31,000 (561) 32,000 (579) 64,700 (1,170)
treatment  Actinomycetes 2,250 (100) 6,000 (267) 19,700 (876) 10,500 (467)
Fungi 55 (100) 340 (618) 347 (630) 227 (413)
Trichoderma 51 (100) 414 (812) 103 (202) 160 (314)

e

L. acidophilus KCCM 40265 ¢ wlgoE AHgste] Az nAdE AAE 7]
T A wFAe BESd i A2 EdelA 65 Foll AT EF Sl EAs
= Ao e vAE ANE e 2 Bl Hlste] Zh7 1490 2 2750 St
stk MAE AAME Ve W A FA EFAlAM 65 Fol AHF BEG
ol EAet= WAARe] = vAE AANE A & Bl vlste]l 24z 1594
221 Skedth MAE AAE VIEF W A wjFAE) Bgel 65 ol

A B Tl SAste w309 Fe vAE AAE A F2 Edel Hlsko

[e3

O

Z4zb 5618 2 16148 Z7hednh vAE AAE vle=H vF e wFAe B
AN 65 Fol AFHIF BEYF To EAste ERUnte] = vAE AAE A A
o)

o Eko nlste] Zhzh 2199 2 98.2w) Srbaksith

nAE AAE Aty Ao w5 Aujetr] g o] B¢k EAste &
I, drelgol, WA, Fgo] 2 Egmdrte & 7zt 783 x 10 CFU/g, 5530 x 10
CFU/g, 2250 x 10" CFU/g, 55 x 10" CFU/g % 51 x 10" CFU/gelith. ®73 A3 oA

&
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~

S AAE AgsA] @2 wiFA] EFY & dae 27, 457 2 65 Fo 44
33579 x 10" CFU/g, 14977 x 10" CFU/g ¥ 37,054 x 10" CFU/gol itk A& A4S
1% A wFEAu B F F5E 2%, 45 2 65 o Z7 37754 x 107
CFU/g, 52,150 x 10" CFU/g 2 75587 x 10' CFU/gelSith. A= AAE A 65
To) MAE AAE VIEF AYT B F w5 AYsA gL Bl Hlste] 20)
S7betth wAE AAE NNEE AY wFAu Bl 65 Foll AT B Fol
A A, WA, w8l 2 Egadnte e s AAE AsiA S A

Ae) Ego] mlskol 22k 12,08, 269, 2991 2 948 F7hahein.

oo vAdE Al 7154 Hls 23 44

D %ol Aol nAs g

o mdE AAE AgeA & FAETA AR
0.05cmelvt 71 R ufF Aol Aujet dae] d44F WS 242 1688 + 0.16cm
e

& 7ol 7 =UT MAE AAE AskA &2 FAE T A

Byt 1039 + 0.08cmolut 7lE® B wiF Aol A Aujdk dFel 9

7)
2 FAE T Hsle] 72 19.2% 2 36.2% F7FslA . L acidophilus KCCM
40265 w5 W FA S AREate] Axg S AAE A2 EFA Al A
= S7heol 7H =gk

nAE AAE AgstA & FAEFAA Auig FFe] BATHE B
2080 = 0.29gelut 7ledF 2 vl Aol g AEo BATHF "2 4
2693 + 0.13g % 3222 + 0.10go.2 7l&FZF 2 W= Aol Aujgt 59 WA TZF
Hyt2 FA g gol vlste] 247y 295% 2 54.4% S7Fskth S, cerevisiae KCCM 11351

T

A e AREste] Az vAE AAE A2 Bdol Aujd FFo] BATE
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S7beel 7HE =tk mAE AAE AdetA 2 FA TN Aujg g A
Bt 330 + 0.06gelv e B o Aol Auet FFe AT

4 32g R 478 £ 007go = Ve B ol A TtelA Auig G Ax
2 PJe Exg e nlste] Z7F 255% 2 44.8% =7Vt th. B, stearothermophilus

DL-3 w5 HlgeS Ab&ato]l Axd nAE AAE Aed Bl Auid 5o A

ofN N ol

N

N
I
=
~

H+
=]

s ANE AL sHA B2 FA A A gl wlste] s AAE
: TEF Tkl %o V€

Aol Bl AME A 49, 95 TS 9 423
g AT WF 474 A
ot o A9 Azl AR 7l ek o Aol Hont & o

BE #57F XE Ao FF WS S8 53], B. stearothermophilus DL-3,

Table 34. Effect of microbial products on growth of lettuces in pots

) Leaf length (cm)  Leaf width (cm) Wet weight (g) Dry weight (g)

Strain -
Non? Std” Dou” Non Std Dou Non Std Dou Non Std Dou

1 137 166 195 104 122 140 211 267 320 33 40 4.8
2 138 169 202 105 123 142 211 270 322 33 41 49
138 169 198 105 123 141 212 270 321 33 41 48
137 169 198 103 124 142 205 270 321 32 41 48
137 170 200 104 126 140 207 270 321 33 49 47
137 169 201 104 124 143 207 268 323 34 39 47
137 167 198 103 122 141 205 269 321 33 40 48

o N o O b w

138 171 202 103 127 143 206 271 320 33 40 47

1) strain: 1, B. brevis DL-2, 2; B. stearothermophilus DL-3, 3; DL-4, 4, DL-5,
5; S. cerevisiae KCCM 11304, 6; S. cerevisiae KCCM 11351,
7: L. acidophilus KCCM 32820 and 8; L. acidophilus KCCM 40265
2) non treatment
3) standard treatment

4) double treatment
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Table 35. Effect of microbial products on growth of lettuces in soil

Leaf length  Leat width
Strain (cm) (cm)

Non Std Non Std Non Std Non Std Std Non

Leaf No. Wet weight (g) Dry weight (g)

1 244 309 149 174 183 23.3 1410 1907 145 17.8

2 - 314 - 17.8 - 23.3 - 191.7 - 179
3 - 31.5 - 18.0 - 23.3 - 196.3 - 18.0
4 - 31.5 - 179 - 23.0 - 196.0 - 17.8
5 - 31.0 - 176 - 23.3 - 192.3 - 18.0
6 - 314 - 17.7 - 23.0 - 191.3 - 179
7 - 356 - 17.9 - 23.3 - 193.7 - 18.1
8 - 31.6 - 18.1 - 23.7 - 1977 - 18.1

S. cerevisiae KCCM 113513} L. acidophilus KCCM 40265 55 A}&3lo] A %3 v A&
Aol Bt g dFsol vt va w2 A3E UEith
EAA AFE AdistdaA mAE A 7ed HEEARE HAS A=
E 3B 2o AE AAE AHEeA & FAFAA Augt 5o JF Hde
7IEE Aol A Ao 3 Wt 3283 + 1.55ecmE V=" A
Fo| JAe FAE Tl vste 345% FUFeAth MAE AAE A
Aol Al At A5 1% Hre 149emoly 7= ATl A
£ Gt 1780 £ 0.23cmE 7] Aol A Ak 5o JEFe
Aol Hlste] 195% S7Hstith WAE AAE AgshA &> FAHEFA Afust
FFel fdg 2 183% ey TlE"E A TelA H4 Hre 2323 +
022702 7l&" AgfgolA Auig A5 95 Hde %:"ﬂ\“/]?oﬂ Hlste] 26.9% &
7hetdnh mAdE AAE AgstA g ﬂ\“/]?oﬂf\i Aujg Ao AATE Fde
141.0gelvt 71E AgTolA Aug A5 AAFHF WS 19371 + 264g2 =2 7|F
2 Aol A Aulgt e AAFH Fd> FAE Tl vkl 37.4% F7Fskth v
Ae AAE AgstA] & FATAA A 5o AxTF BES 145g0H 7]
T Aol Auie FFo AxFwF @S 1795 + 0.12g0 2 7|EH A FelA

N



U B ATl A AR
RE w7 £ Ao AF A4S FXsAY 5381, B. L acidophilus KCCM
328207} 40265 55 AHgste]l Axe wAE AAe] &t e dFE] HEte] tha
=2 23S yehdh

2) wjg=o] Aol mA= dF

mAE ALl At wjEe] Aol vA= GES 2] flste] vAE Al

AE AGSA e B AFE L S AF Bl AT WEFE 65 ¥ A
22 2499

skl 9, AF, A, AR BATH B A%
£ ARgete] MAE ARG 7sd HEERE HAS A= F 369 2
o S AAE AgskA & FA Tl AuE Ao 9% Hde
043cmolvt 7Ed B = A2l A Ak 5o 97 FS 2HzF 2815 £ 0.8lem
%3049 £ 0.95cm= 7 B ol Aol A gk Aol 4 A el HlE
o 247} 148% 9 24.3% S7VsFYt. B, stearothermophilus DL-33} L. acidophilus

Ry A
XE

Table 36. Effect of microbial products on growth of Chinese cabbages in pots

Leat length (cm)  Leaf width (cm) Wet weight (g) Dry weight (g)

Strain
Non Std Dou Non Std Dou Non Std Dou Non Std Dou

1 246 289 202 177 175 183 2317 3673 4700 227 349 456
247 282 317 170 177 209 2200 3563 5240 212 340 486
250 267 303 168 173 200 2323 3470 4887 21.7 335 456
238 286 291 173 177 184 2270 3540 4660 212 345 481
2560 283 307 172 178 200 2323 360.0 5083 241 346 475
2477 286 315 170 178 205 22677 366.7 5023 21.1 349 472
243 288 306 174 180 198 2243 3383 4850 21.7 342 459

o N O O b W

241 271 308 170 171 1977 21177 3433 491.7 203 327 459
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KCCM 40265 w5 wjFols Ab&ste] Axd vAdE AAQE A2t EFoA Aulgh ul
o A4 S7heol M =tk mAE AAME AYskA &2 FA el A bl
= B2 1718 £ 029cmely 7l B2 owlE Aol A Aeiet e 4%
Hat& 7}7F 1761 + 029cm 2 1970 + 0.92cm=Z 7] 2 o =F A2l A Ausk A
Zo HEAgqtel] wlste] 47 25% 2 14.7% SV ettt B. stearothermophilus

DL-3 w5 wWlgH& Abgsto] Axd nds AANE A2 Edol At w52 4

nAE AAE AstA & FAFA At wjFe] BATHF B
22575 + T15gelyt 7led 2 owi=F Aol A Aujet v AT B> 7z

356,61 + 851g 2 4920 + 19.33go. 2 7|Ew 2 wik Aol Auid wise] AAF
F H> FAE T vste]l 74z 580% 2 117.9% SVt B. stearothermophilus
DL-3 #F wWl&FH S AREato] Az mAE AAE g EFA Aufg vz A

AT S7keol 7Hd =3dvh mAE AAE AdshA &2 FA 2 FolA At w59

stearothermophilus DL-3 w7 A& ALg-sto] Alzxgt nAE A AE A g Bkl
A A A AxTH STEC] M =

WAE AAE AskA &2 FA Tl At v Sl Blsto] vdE AAHE
A gk B A AQufgt Ao 9, 9%, ATEF B AxTEF S0l wkoH e
F AR wfE Aol A wjFo] 4%, 4F, AT % AxTEF St

=
=kt miAdE AR o Azl ARGE el whet g Aol flout E Aol A AREE
s

RE FFH XE APAAY 0F 43S SARQUTL 53, B stearothermophilus DL-3
3} L acidophilus KCCM 40265 5% AH83kel A28 v 4% AAde asp} oe #55
of Hlate] tha w2 ANE JERUTH

EgA WS AuishdA wAdE A e HEEdE HA
# 379 2k vA= AAE AgsA @ FATONM A w9 g
43.3cmolvt 7= Aol A wfF=e] G Wit 4621 + 035emz 7|E= Al
glgrol A At v 4L FAE el Wlske] 6.7% Frbsklth vAlE AAE A
glebx] @2 FA Pl Ak s 4F Gt 252emolv V=T A TlM A
4

Hi 3k W3] P9FE HIFL 2905 + 0.33cmzE 75 A Fol A AuE Ao JdEo 1

o
i
B
e



Aol vste] 153% F7betdth WAE AAE AgshA &S FA Tl Ay
o] s Bee 317l Ve ATl A A w3 ¢ HES 3668 £
060°dom 7| A TolA Ak wiFo] 4 Fde FAE Tl nlete] 136% S
Zbatdch mAE AAE AstA] & FHRETFAA At v AAFTTF HES
2.0kgelvt 71 A TellA Aujgh wfFo] WAFE F2 278 £ 060kg 22 7]F
Aol A et wiFe) AAFTY Bt FA ol wlske] 39.0% S7rskth WA
E AAE At e FAFAAM Auiet 5] AxFE Pt 2275g0Y 7+
& ATl Ak a5 F% Yo 25881 + 545g 0 & 7|FE A o)A A
wf gk v 5o AT Fbe FA el vste] 137% S skt

1

Table 37. Effect of microbial products on growth of Chinese cabbages in soil

Leaf length Leaf width Wet weight Dry weight
Leaf No.
(cm) (cm) (kg) (g)

Non  Std Non Std Non Std Non Std Std Non

Strain

1 433 460 262 286 317 373 2.0 2.6 22715 2511

2 - 46.8 - 29.5 - 377 - 2.9 - 262.5
3 - 45.8 - 28.6 - 36.0 - 2.7 - 257.0
4 - 46.1 - 29.3 - 36.3 - 2.8 - 262.0
5) - 46.6 - 289 - 36.7 - 29 - 262.1
6 - 46.0 - 29.3 - 36.7 - 29 - 250.6
7 - 46.0 - 29.0 - 36.0 - 2.8 - 2599
8 - 464 - 29.2 - 36.7 - 2.6 - 2065.3

MAE ANE AgstA & FAeFolA Auigk wiFol vste] m A= Al
£ A EGNA Aujgr dF A% A, AAsE R dxsE Sl =
ek M E AR Azl ARE Fol weh ta zol= dot B Aol A ARE g
w78 £ AgoAe A AFAS S8 53], B. L acidophilus KCCM
328207} 40265 &S Ab&dte] Az mAE AAe] &I o E dFEl vlste] tha

w2 A3E del,

&O

I
It

.
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asbAel Astsh 2ol vl 4E ANE 1) i 2w AL Bl A= Ae)s
Aere Bl ulste] AAM AT A ohlet WAT, FFel R EelwurtE
QAF VISR AR B AR AAE @ BFA AG Pk wFe
ol F7hE AR vFo] Hol M AE AAE AeF EFe A ¥ EFo

Higtol AAZR1 mAdEe Sk AEe AHo Ees Fu 8% TR A=l

FUgoR ol S MR FFG MFe Gje] FF AoR AEn F &
§9 VB Ralggol olste] £ f71%9 walste] 4@e] o gy 4% Fej=
MBI g 0B BARIE 9, 4B 4% B F= Ao Y
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Fig. 1. Effect of microbial product on growth of lettuces in pots (a; B. brevis DL-2,
b; B. stearothermophilus DL-3, ¢; DL-4, d; DL-5, e, S. cerevisiae KCCM
11304, f; S. cerevisiae KCCM 11351, g; L. acidophlius KCCM 32820 and h;
L. acidophlius KCCM 40265, from to left to right, non treatment, standard

treament and double treatment)
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Fig. 2. Effect of microbial product on growth of Chinese cabbages in pots (a; B.
brevis DL-2, b; B. stearothermophilus DL-3, c¢; DL-4, d; DL-5 e, S
cerevisiae KCCM 11304, f; S. cerevisiae KCCM 11351, g; L. acidophlius
KCCM 32820 and h; L. acidophlius KCCM 40265, from to left to right, non

treatment, standard treament and double treatment)
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A8E w A= A 7T vizEY AA-IL 59 v+

1. 97538 349y

7h w A= wf

EdoA EHste]l A3 Bacillus stearothermophilus DL-3& 50 g/¢ 9

KoHPO,, 1.0 g/ 29 NaCl, 0.2 g/ 22 MgSO,7TH:0, 06 g/ ¢ 2] (NH4)-SO; (Sigma Co.,

USA) ¥ 25 g/¢9 &% F%%E (yeast extract, Difco Lab., USA)O] X3y R =
] o

Abgste] mjgslglon, Bagos YT MER WHitd & dyry A Ao
2 20%(w/v) o2 EFste] ARgetlth dwiES LA wiA el AT wi e 5

£ g Wgo] Hsto] 500 m-&Fe] SebxAe] ddate] FHlE 120 meo] Wil JFE
% 37ColA 200 rpme] HE2 48417 ME wjksich B oujoke dujket wjkd s 7

0 &72] AE vjY7](KoBioTech Co. Ltd., Korea)oll Wit o] F=HEH 579 L wiA
ol 5% (v/v)E H&E3ste] 3U7F vidstdtt nAES Hidstr] %k A= v =7

Z7AL& E7)20] 1.0 vvmolQ e wyrEEE= 500 rpme] LT

R A A
54 MERIe AAL fskel Avba 1ue FHROR AxT VAR
AAE gl @Ak Abukst 4gue FYROR AER MPE AR Az

© Abshu ggue 2 18] WER e T, Abhaah gt AR AL 10%(v/A)el

| Fet= B stearothermophilus DL-3¢] vjkalS H71slar pH 6.89 =8NS AL&3}
of Apapula} 7hgal gl of S wj e S = FEFES 80%E AT F, 37TCA
AN ZE wf et adnt vl EfEo] FRARAM Y mAts HIFE 5, 37ColA 2447
HjeFate] HA FEgEo]l oF 20%% mAE AAE AxsATh T v AE AA L A
Zoll ARE-3H “]7&91 S gR1etr] flske] mAdol pH 689 $F&NS HUbste] 7

ot SAEE AR v8E AL
MAE AAES AGAZ] Ad A & FARES A o F 2F 9=

ato] & 33, FAAE] AMEY FHoZRE Zo] 10 cm7A e FS AAT F, v
AR LE v 0.85% NaCl Fatrel @8 A7l b AeujA s Abgste] WA

=
of A, AH AV R FRER AW} A G Ry er Bl vl

- 132 -



A

o

Aee] TRE AgE AU Aol ARESE deuiA e FF2s dRE Al
3l Tryptic Soy Agar (TSA), WAw& A¥3t= Actinomycetes Isolation Agar (AIA),
HF3Fole] AMwo| AFE3}i= Potato Dextrose Agar (PDA)] AA|Z chloramphenicol 2}
g7 Abgslg o, EfFZHuE MYEs=dE Malt Extract Agar (MEA)o| &A=
chlorotetracycling A% A7}k WA & AFE3FA T A n) ] Oﬂ e mAELS 30T
A8AIZE wjefetel AAE ERUSE SASUY BEY B F dge ol AuEniAE

ARgstol Al | N vA=Ee A & A= 7:1]}1\_]_——8]'}\/\1:}-

AY FrE APEE QA Sohistm 4RARNE A9 5 LA T
g Ahgstel AAstan

s ¥ 72 Im, AZ Im 2 =] 10 cm®] AH Ui-sel
AR B % wAE AR} EFste] A7t JlEF e wiE Ay Al
gt on FATE FUF GO B AR AA ] AgFo] AL Fo] Bk

&tk XE AFoA nAE AAY 7EF A= 400ge] WA=

0.1m’e] EFol] H7leta T 4 EFS AT 4S9
mat wjEk A2 800ge] MAE AAEZ 10LY] Eo 3o 0.1m’e] B Hrlstn &
g ongictt m7ke] &t

o

i

L
MI

B, A, A, AR AATE R AETE SASUT 5ot HHTA AT FE
TEoR ¥ FORFH 2om SO BEds AN Fol SAsoH dEee
Fob WFE AT 2RAA FEE AN F, Ax FAE S48

D w7 3w AdE Aol At A Bk vAE Aol vA= 9%
kst Alzbal 9 B stearothermophilus DL-3 5 v FelS A}g-3ko] A%

g mAE A MAE AAE Axsr] ste] ARG vAFe
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HAE Aol mAle= S Abetr] flste] MR AANE AestA S ES WA
AANE 7e7 2 = A2 B4 vAdS Ve 2 g A Eds A A
A e 27, 47 B 67 Fo EGS AFste Ao EYe EAste £ d5e #
T ANE # 19 2ok AFE Avs] 8 Egel EA)s)
, Egzdute] & 7+2zk 3310 x 10" CFU/g,
2,033 x 10" CFU/g, 1,270 x 10" CFU/g, 2 x 10" CFU/g 2 5 x 10" CFU/gol itk A7t
o] Ao 2 B mAEe] $i= EY Hd ug L udE A ol HH s}
of Z7EHE & 5 AU
NAE AAE AetA 2 AF A ELY] F d5E 27, 457 2 657 F
o ztz} 3108 x 10" CFU/g, 4,061 x 10" CFU/g 2 7874 x 1o4 CFU/gel ittt WA= A
AE AsA k2 AFAv B F e Al wel tﬂﬁ}t ANy 65 F7t
A 2 s Adoh M-S NEE AYS A B F AE 27, 457 2 65
o zbzt 109,055 x 10" CFU/g, 52,070 x 10* CFU/g % 73248 x 10* CFU/ge]git}. ]
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Fe 71 H AT AFA EFY F FFE vAE AANE AYsA S B v
afo] 65 ol 93u) FIkatdch. WAL W A A B F FoE 2%, 4
F 2 65 o z+zk 111,401 x 10 CFU/g, 195,805 x 10" CFU/g ¥ 96697 x 10" CFU/g
o]tk mZAE Wi Ay EFe] F e AEshA ¥ Bl Hlste] 12.3v Z7t
sglom, 7lEF AYPd B F 5ol 6|5 1.3HH Z7hek Aol

nAE AAE 7EF Aed AFA BESe] F w27, 457 2 65 Fo
zbz} 73934 x 10* CFU/g, 45,363 x 104 CFU/g 2 14663 x 10" CFU/gel itk nAE A
AL 71EF Ags FFA BEde] F d5E vAE AAE A e E“oﬂ gl
stol 67 Fol 199 F7tskich v E xﬂxﬂ—% ek Ael sk AFA BEge] F e

2%, 4% 9 65 o ztzb 155606 x 10" CFU/g, 97,339 x 10* CFU/g 2 42,159 x 10

CFU/golltt. A% AAS wjFF 223 EO*—QI F e AEsiA ¥ Bl vjs)
o] 54 Frtston, 71EH APy Bge] F ol wlske] 29u) F74E el

g VEE Aed AFAu 2 v Hedk Bl 65 Fol AH s

EY Foll EAske AT e nAE AAE AesA e EG] Hlste] zhzh 339

9 2864 FUEskATh WS vlE I vl Aedk AFAu EdelA 65 Fol A

P B Foll EAshs WA vAE AAE HeEeA g Bl nste] 7t

7k 16w 2 699 F7takeich S N P A FFAu Bl 6F Fo

AATF EF T EAstE #3019 75 s AAE AgsA & Ede Bt

O—-

tlo

=]

s
b

A
r U

E

701-,—

d
N

- 134 -



Table 1. Change in numbers of microorganisms in the pot for cultivation of lettuces

after

stearothermophilus DL-3

treatment of rice bran and microbial product made with B.

Treatment

Cell number (x10* CFU/g) and increase rate(%)”

Before First Second Third
treatment measurement measurement measurement
Total 3310 (100) 3,108 (94) 4,061 (123) 7,374 (233)
Bacteria 2033 (1000 1566 (77) 2,100 (103) 1,866 (92)
trei‘r’;‘em Actinomy 1270 (100) 1,530 (120) 1,933 (152) 6,000 (472)
Fungi 2 (100) 6 (300) 13 (650) 2 (100)
Tricho 5 (100) 6.3 (125) 15 (300) 6 (60)
Total 3310 (100) 109,055 (3295) 52,070 (757) 73248 (2,213)
. Bacteria 2,033 (100) 77,000 (3,788) 29,000 (1426) 63333 (3,115)
2‘;;;3?5 Actinomy 1270 (100) 32,000 (2520) 23000 (1811) 9,767 (769)
Fungi 2 (100) 45 (2,250) 33 (1,650) 130 (6,500)
Tricho 5 9100) 10.3 (206) 37 (740) 8 (360)
Total 3310 (100) 111,401 (3366) 195805 (5916) 96,697 (2,921)
Rice bran  Bacteria 2033 (1000 81667 (4017) 148667 (7,313) 53,333 (2,623)
(double  Actinomy 1270 (1000 29667 (2,336) 47,000 (3701) 41,667 (3281)
times) Fungi 2 (100) 45 (2,250) 85 (4,250) 1,617 (80,850)
Tricho 5 (100) 22 (440) 53 (1,060) 80 (1,600)
Total 3310 (100) 73934 (2234) 45363 (1,370) 14,663 (443)
Microbial  Bacteria 2,033 (100) 58667 (2,8%) 22267 (1,095) 16,000 (787)
product  Actinomy 1,270 (1000 14767 (1,163) 23000 (1,811) 12,333 (971)
(standard)  Fungi 2 (100) 267 (13,350) 53 (2,650) 527 (26,350)
Tricho 5 (100) 233 (4,660) 43 (860) 203 (4,060)
Total 3310 (100) 153606 (46400 97,399 (2,943) 42,159 (1,274)
Microbial - pacteria 2033 (1000 75333 (3706) 69,000 (3394) 22,333 (1,099)
?;Zigg Actinomy 1270 (100) 77667 (6,116) 28333 (2231) 19,667 (1,549)
{imes) Fungi 2 (100) 500 (25,000) 40 (2,000) 117 (5,850)
Tricho 5 (100) 106 (2,120) 26 (520) 42 (840)
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ZF 65.00) B 8085u S ettt wId-E Ve i A @ AFA EgelA 65

o AFAL B Foll EAstE EFIuvte] v uAE AAE AsA ¥ EY
of wlate] ztzt 300 2 13.38) F71eF
nAE ANE 7IEF A FFA B o A EFAA 657 Fol A

AT EF Tol A= At = vAdE AAE AeshA] & Eg] Hste] 7z}
g6l % 12,08 S7betsich MR AAE VI AF A FFAE Egel A 65
Fol AT BEF Tl SAste wATe] = VAR AHE A G2 EF ¥
atol zhzh 210 R 33w FESETh MAE AAE lEEd i A A B
FollA 657 Foll AAT EF Tol EAdkE FFold = MAE AME AYsA &
< =gl wlste] 747 26354 % 5854 SUEIATE MR AAE Ve AL A5
7F e A g ol wlste] wgolel 2o SIPF kv vdw AAE VIEEF R v
F AGd FFAN EFelA 65 Fol AT BEF Fol SAshE Eadrte] ¢
A= AAE A2ehA & el viste] Zhzh 3388 R 708 Srbsksith wge] 9
FHR S7He A% o] vid= AAE VIEF Add F7F i AL Al v
sto] Edjadvt =9 S77F =k

AFA Bkl EAskE MR dFE TS AWl EGI o] Al

W WAto]l FFE ol FaL, wegelst Eg|advte] HlEE v vtk v 9 v A
£ A

2 AAE AL AR 2R WAR S Aeleta 2 =9l ulshe] Awuy
e} WA, waol ¥ EdmdriE 949 W&z ey ggels oay
el F7b ulge] AUAoR Egth ot WAE A Azd Asw

B
stearothermophilus DL-3¢] A=A u) Azrsle] AESE Aoz ot
=, AFA B EAlske o rAEe] S FXA7IE 29E YEY A 9l
= Ao® FAuEojzh

2) 7 2w AE AA el A7t wiFAu) 2] mAlE Al H
7vAkakyl AlsEl 9 B stearothermophilus DL-3 w5+ w9k <d

R

= od&
= 9

Agate] Az

lleS

@ VAR A v AE ANE Axs) Askel ST P Folsk MEA =
of Pl gE ol AL GFE 2ARI] Astel VAR ANE AL B EY, v
B ANE 1EF 2 WY AGE B 0Fe 1EF 2 P AE 2FS A A
AL 27, 4% L 65 FO EFS Aol 42 g EASE F 25 @
F o UEE 2ASRGor 1 Ane E oo L RS A A% mgl S
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Table 2. Change in numbers of microorganisms in the pot for cultivation of Chinese

cabbages after treatment of rice bran and microbial product made with B.

stearothermophilus DL-3

Treatment

Cell number (x10" CFU/g) and increase rate(%)

Before First Second Third
treatment treatment treatment treatment
Total 3310 (1000 1,989 (60) 1,816 (55) 7618 (230)
Bacteria 2,033 (100) 1,130 (56) 1,133 (56) 4,100 (202)
treii?em Actinomy 1,270 (100) 840 (66) 673 (53) 3,500 (276)
Fungi 2 (100) 6 (300) 9 (450) 17 (850)
Tricho 5 (100) 13 (260) 1(20) 1(24)
Total 3310 (1000 28,260 (854) 64964 (1963) 26,235 (793)
. Bacteria 2,033 (100) 15,800 (777) 46000 (2263) 12667 (623)
21;;;?) Actinomy 1,270 (100) 12,400 (976) 18900 (1,488) 13,400 (1,055)
Fungi 2 (100) 23 (1,150) 43 (2,150) 153 (7,650)
Tricho 5 (100) 37 (740) 21 (420) 15 (300)
Total 3310 (1000 196873 (5978) 226,769 (6851) 99,921 (3019)
Rice bran Bacteria 2,033 (100) 133333 (6558) 200,000 (9838) 58000 (2,853)
(double  Actinomy 1270 (100) 63333 (4987) 56667 (4462) 41667 (3,281)
times)  Fungi 2 (100) 10 (500) 43 (2,150) 137 (6:850)
Tricho 5 (100) 197 (3.940) 59 (1,180) 117 (2,340)
Total 3310 (100) 112,320 (3393) 39798 (1,202) 56,086 (1,694)
Microbial Bacteria 2,033 (100) 90000 (4427) 14667 (721) 31667 (1559)
product  Actinomy 1270 (100) 22,067 (1738) 25000 (1969) 24,000 (1,890)
(standard)  Fungi 2 (100) 173 (8,650) 93 (4,650) 387 (19,350)
Tricho 5 (100) 80 (1,600) 38 (760) 32 (640)
Total 3310 (1000 95574 (2887) 124085 (3749) 86,638 (2617)
Microbial  pocteria 2083 (1000 67,000 (3296) 63000 (3099) 46,667 (2,295)
I(’;gi‘gi Actinomy 1270 (100) 28333 (2231) 61,000 (4803) 39667 (3,123)
fmes) Fungi 2 (100) 111 (5,550) 63 (3,150) 270 (13,500)
Tricho 5 (1000 130 (2,600) 22 (440) 34 (630)
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%, dEeel, WA, #%ol 2 Edgadvie £+ 77 3310 x 10° CFU/,
2,033 x 10" CFU/g, 1,270 x 10" CFU/g, 2 x 10" CFU/g 2 5 x 10" CFU/geldth. A7t
o] Ao mE B mAEe] $= EY Hd ug L udE A ol HlH st
o S7HES & F AT

u7} e AR AANE HYsA 2 wiFAu BEYe F d5E 27, 45
2 65 o zbzt 1989 x 10' CFU/g, 1,816 x 10" CFU/g 2 7618 x 10" CFU/gol %t
nAE AAE AYsA e MFAN B F g Al whel %}o} o 65
Fol AAez ke ol PAE AAE HsA ¥ BEYY F HrE 2%
q e :_ ijq_] ocﬂ)t‘;olz% go] HL%Q o} z’: 0] = ﬁﬁ}i A 7 ]1:]. U]71—0 7]%&6} ;q,j/]
g uj A B F #F4E 25, 4% 2 65 Fo] 7zt 28260 x 10 CFU/g, 64,964 x
10" CFU/g ¢ 26235 x 10" CFU/gel it w4 7153 A ed s E9e] & &
T s AAE AstA g2 B vlste] 65 Fol 34w Srketdnt wAks
2 g e wEAu E%e] F w4E 2F 45 2 65 Fo| 27+ 196873 x 10 CFU/g,
226,769 x 10" CFU/g % 99921 x 10" CFU/gel it} v 4S Wik Ae)s Egke] & #5
= AshAl e Edel dlste] 131 FUtsklen, MEd Aedd BEGe] F i
Bl3lo] 388 F71E Zo|th

g VEE Aed wEFAu =g v He)dk BEgolA 65 Fol AH
EY Fol EAlste Ao e vAE AAE AsA e Edel Hlste] Z47F 31w
21419 Frhstieh RS Ve = A G Bl 65 S A

E

£ Fol EAlshe WAwe] £ AR ANE Anex e =l vako] 22 38

ﬂll

Wl 2 119M FAhskeh Mg @ g A AR =gl 6% Fol A
A% £F Fol BASHE Rl S AR AN AsA e Ee] Hlshe] 7

7 90u) 2 81v) etk M-S =gy vl A AFA EFlM 65 Fol
AT B Fo EAlste Egmdvte] a5 vAE AAE AgstA &S Ed
ate] 247+ 1508 2 117.08 718k

nAE AAE 7EF A A BEge] F w5 27, 457 2 65 Fo
7bzt 12,320 x 10" CFU/g, 39,798 x 10" CFU/g % 56,086 x 10" CFU/ge] it} mAE A
AT 1ES AL A£G AP VE ANE AR L 2l v
stol 67 Fol 1.9u] Z7tskdch vAE AAE wiF A2 @ A B2 F dhe
2%, 4% 9 65 o ztzt 95574 x 10" CFU/g, 124,085 x 10* CFU/g 2 86,633 x 10
CFU/gelgith. WAE AAE ulg A3 B F w4t A2shx Fe B njg)
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of 114 Z7tegon], 7Ed AW 2P & waol vlate] 159 F7He Aol

AR AANE JEE A e AR =g D Al 2dln 67 Fo A
A B Fol Bk Al FE AR AAE AelaA 2 woko] vste] 77}
770 R 104M) AR HAE A4S A ES N Al AN BFA 65
Fol AAD BF Fol EAGE AT FE VAT AAS AelaA e wgol )
ahol 77 69u) @ 1138 Skl MAE AAE A Ega e A AR B
FolA 65 Fol AAF BF Fol EAlGts Bolo] i WAE AAE A ¥
& mgol gkl 7zt 28 2 1599 TGN VAT ANE NET AD 49
Al Ae @ Aol vakel wpole] fe) F wdrk nAR AAES ) EBT )
D A AR BFlA 65 Fol AAF BF Fol EAee suFEnte i
MR AAE ALEA e mako] uste] ztzt 3200 @ 340W FrstAch AF,
AF 2 sdadee] £E A 04T Ao Fol wese] S o ol
FA Fobe AEF AT 497 i AP A9l Hale] we

A Bl EAehs vAdEe] HFE A2 dWHAQl Bk o] ARt

-

W Aol FFE ol FaL, wFolek Egadvie] WE2 vl stk v 2 vy
= AAE A WA B nAE e AYsA @2 =l st At
ofyel WA, wgol R EfadviE A7 v 5 2]

ko] AR F7HE MAE AAE A B F7F mARkS Hed EdRT
=3t} ol " AE AAY Axo AME3SE B stearothermophilus DL-3°] v]FA8] &
o7 AHRsto] AEst= Ao FHW, vjFAu] Bkl EAjets gt
s M7= 2345 el e Ze= ddyoliin.
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of mlgte]l J4, 9=, A BATE 2 AxTFl A4 67%, 193%, 1%, T67% =
600% <7Fetiem mAdE ANE Wi A Bl A FF= s AAE

A ge EFAA A FFol visel A, AF, A5 BAFF L ARFYol
27k 83%, 232%, 92%, 829% 9 650% F7Fetth. vIZE V1EF Al Rl A
& 4Fe 9, 9F, 95 BAFF L AZFFES V4 lZH% NEF Aeld 2
NN AT FFol vlste] WgFo] vkov] vFE WF A BN AT 4

7
Fo MAE AAME W A2 Bl A Aol wiste] AgE] wkth me}
A oA AR Bl A 5o S vdE AAE A Bl A

W el mste] 4Gl whaby] Wl Fel FHEsE vgww bl v 4
A EASE v Qg Gael slolgha BE ek

Table 3. Effect of rice bran and microbial product made with B. stearothermophilus

DL-3 on growth of lettuces in a pot

Part! Leaf length Leaf width Leaf No. Wet weight Dry weight
(cm) (cm) (No.) (g) (g)
1 16.3 (100) 6.2 (100) 17.7 (100) 40.7 (100) 4.4 (100)
2 25.2 (154) 12.9 (208) 21.3 (120) 116.7 (287) 11.4 (259)
3 27.3 (167) 18.2 (293) 30.3 (171) 353.0 (867) 30.8 (700)
4 25.3 (155) 15.0 (242) 24.3 (137) 223.3 (549) 225 (511)
5 29.9 (183) 20.0 (323) 34.0 (192) 378.0 (929) 33.0 (750)
IéE/D 2.06 - 1.79 - 2.99 - 26.51 - 1.42 -
Lli/D 3.00 - 2.60 - 4.35 - 3857 - 2.06 -

1. non treatment

2. standard treatment of rice bran

3. double times treatment of rice bran

4. standard treatment of microbial product

5. double times treatment of microbial product
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2) W7 BmAE A A7t v A WA= 9

B AL A2 vt wiFe] sl WA= G A 98k
M= AAE A #e B, nAdE V= R E AR B vAdE AAE
71%%* 2o A Bl BES AFE 67 Fof AHs 9%, 9%, A5 A
o] AATE W AETe SAser T Ay i 49 2 = AAE VS
F A Bl A wiF= v AAE A2EhA B Bl Ak wiS
of vjate] 4, A%, A4 AATE D AxTLo] 77 137%, 163%, 67%, 900%
1650% S7tetiom wAE AAES wF Aest Egel Al wiF= vAdE AAE
AgehA] B EFolM At wjSol wisted 4, AF, A BATE R AxT T
7t} 145%, 180%, 93%, 950% % 1825% 7} A 71EE Aed EgelA A
gk v o] J, A4F, A AATE R AxTES A= AAE VI=E AT =
Foll A A Gl wlste] BAEC]l wter wAE v A =gl A
= vAdE AAE W A= Bl Auied sl viste] AFE] vokTh w
g mARkE Aest Egel A Auigk wjFo] T4 vAdE AAE AT Bl
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Table 4. Effect of rice bran and microbial product made with stearothermophilus DL-3
on growth of Chinese cabbages in a pot

Leaf length Leaf width Leaf No. Wet weight Dry weight

Part!
(cm) (cm) (No.) (g) (g)
1 10.0 (100) 4.1 (100) 10.0 (100) 6.0 (100) 0.4 (100)
2 20.0 (200) 8.4 (205) 14.0 (140) 31.0 (5617) 2.9 (725)
3 23.7 (237) 10.8 (263) 16.7 (167) 60.0 (1,000) 7.0 (1,750)
4 20.1 (201) 9.1 (222) 16.7 (167) 50.7 (845) 5.7 (1,425)
5 24.5 (245) 11.5 (280) 19.3 (193) 63.0 (1,050) 7.7 (1,925)
IéE/D 0.92 - 1.06 - 1.31 - 3.18 - 0.84 -
Iﬁ/D 1.34 - 1.54 - 1.90 - 463 - 1.23 -
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Fig. 1. Effect of microbial product on growth of lettuces in a pot (a; non treatment,
b; standard treatment of rice bran, c¢; double treatment of rice bran, d;
standard treatment of microbial product and e; double treatment of microbial
product)

Fig. 2. Effect of microbial product on the shape of lettuce in a pot (a; non treatment,

b; standard treatment of rice bran, c¢; double treatment of rice bran, d;
standard treatment of microbial product and e; double treatment of microbial

product)
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Fig. 3. Effect of microbial product on growth of Chinse cabbage in a pot (a; non
treatment, b; standard treatment of rice bran, c¢; double treatment of rice
bran, d; standard treatment of microbial product and e; double treatment of

microbial product)

Fig. 4. Effect of microbial product on the shape of Chinese cabbage in a pot (a; non
treatment, b; standard treatment of rice bran, c; double treatment of rice
bran, d; standard treatment of microbial product and e; double treatment of

microbial product)
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Table 1. Effect of microbial product made of B. stearothermophilus DL-3 on growth

of chickens

Time Weight (g)
(Day) Control” A Group” B Group®
0 4110 + 250 (0)? 41.60 + 3.20 (0) 42.30 = 2.90 (0)
7 104.22 + 4.65 (63.12) 97.92 + 4.05 (56.32) 102.75 + 4.65 (60.45)

+

14 21960 + 4.76 (178.50) 21559 + 19.30 (173.99)  227.40

25.70 (336.96)  367.14

=+

11.68 (185.10)

21 339.08 + 19.44 (29798)  378.56

H+
H+

19.17 (324.84)

+
+

28 547.65 + 9.17 (506.55) 560.13 + 17.19 (51853) 56224 + 3249 (519.94)

1) group fed with general feed

2) group fed with general feed and 10% microbial product made of B
stearothermophilus DL-3 and rice bran

3) group fed with general feed and 10% microbial product made of B
stearothermophilus DL-3, apple pomace, soybean pomace and rice bran

4) increase of body weight
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Fig. 1. Effect of microbial product made of B. stearothermophilus DL-3 on growth of
chickens (control; general feed, A; general feed and 10% microbial product
made of B. stearothermophilus DL-3 and rice bran and B; general feed and
10% microbial product made of B. stearothermophilus DL-3, apple pomace,

soybean pomace and rice bran)
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Fig. 2. General feature of animal farm for chickens (a; house before encage, b, house

after encage and c; chickens to be tested)

Fig. 3. Chickens after 2 weeks (a; general feed, b, general feed and 10% microbial
product made of B. stearothermophilus DL-3 and rice bran and c; general
feed and 10% microbial product made of B. stearothermophilus DL-3, apple

pomace, soybean pomace and rice bran)

Fig. 4. Chickens after 6 weeks (a; general feed, b; general feed and 10% microbial

product made of B. stearothermophilus DL-3 and rice bran and c; general
feed and 10% microbial product made of B. stearothermophilus DL-3, apple

pomace, soybean pomace and rice bran)
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Table 1. Effect of microbial product made of B. stearothermophilus DL-3 on growth of pigs

Weight (kg)
Control” A Group2> B Groupg)
Male Female Mean Male Female Mean Male Female Mean
9.65 8.90 9.28 9.25 9.50 9.38 9.50 9.60 9.55
0 125 072 099 094 =134 114 £078 =124 =101
)" (0) (0) (0) (0) (0) (0) (0) (0)
10.35 9.75 10.05 11.30 1080 11.05 11.80 11.60 11.70
9 +207 +£101 =161 +£130 £167 *148 =+146 + 131 +£ 135
(0.70)  (0.85) (0.78) (205 (1.30) (1.67) (2.30) (2.00) (2.15)

1330 1280 1305 1450 12556 1353 13.80 1350  13.65
16 291 +£167 +£232 +187 +£205 +216 £ 257 =180 =£ 216
(365 (390 @77 (25 (B05 (415 (4300 (390 (410

158 1505 15645 1680 1530 1605 1505 1615  15.60
23 297 +£154 +234 +£347 £306 +£328 £ 273 + 187 + 235
6200 (615 (617 (755) (580 (667) (BH5) (655 (6.09)
1865 1745 1805 1730 1826 1778 1745 1840  17.93
30 +304 +£211 +320 +330 +294 +£308 +361 +28 £ 320
(9.00) (855 (877 (805 (B75) (8400 (795 (880  (8.38)

Time
(Day)

1925 2060 1993 2195 1845 2020 1930 2220  20.75
37 + 408 +420 +459 + 358 + 393 +£453 +497 + 272 £ 418
(9.60) (11.70) (10.65) (12.70) (895) (10.82) (9.80) (12.60) (11.20)

1) group fed with general feeder

2) group fed with general feeder and 10% microbial product made of B.
stearothermophilus DL-3 and rice bran

3) group fed with general feeder and 10% microbial product made of B.
stearothermophilus DL-3, apple pomace, soybean pomace and rice bran

4) increase of body weight
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Fig. 1. Effect of microbial product made of B. stearothermophilus DL-3 on growth of
pigs (control; general feed, A; general feed and 10% microbial product made of
B. stearothermophilus DL-3 and rice bran and B; general feed and 10%
microbial product made of B. stearothermophilus DL-3, apple pomace, soybean

pomace and rice bran)
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Fig. 2. General feature of animal farm for pigs (a; pigs in cages, b; pigs to be tested,

c and d; process for weighting pigs)
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Fig. 3. Pigs fed with general feed (a; pigs after 5 weeks and b; pigs after 10 weeks)

Fig. 4. Pigs fed with general feed and 109 microbial product made of B.

stearothermophilus DL-3 and rice bran (a;, pigs after 5 weeks and b; pigs

after 10 weeks)

Fig. 5. Pigs fed with general feed and 109 microbial product made of B.
stearothermophilus DL-3, apple pomace, soybean pomace and rice bran (a;

pigs after 5 weeks and b; pigs after 10 weeks)
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