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SUMMARY

[. Subject
Research on the development of the soil conditioner by mixing of effective

microorganisms and minerals

I. Objective and achievement of the research and development

The purpose of this research is to develop the tiny marble-shaped soil conditioner by
mixing of effective microorganism and minerals. The product will be developed in the tiny
marble-shaped with the weight of particle about lg and under size 5mm, including two
types of effective microorganisms(Lactobacillus casei, Saccharomyces cerevisiae) and two

or more different types of minerals(sulphur, calcium, etc.).

M. Purpose and necessity of the research and development

Korean agricultural sector is suffering from labor shortage due to ageing and shrinking
of the agricultural population. The laborsaving measures are needed to solve the labor
shortage in the agriculture.

Moreover, soil conditioner is used to improve the quality of the acidic soil and to
replenish nutrient in a soil, in addition, various microbial agents are used to prevent the
replant failure and to accelerate the growth at the beginning of each cropping season. The
separate purchase of soil conditioner and microorganism increases the costs of agricultural

materials and reduces the agricultural income.

IV. Contents and scope of the research and development

The research aims to develop the optimal mixing ratio which makes to keep the number
of microbial cell more than target number of it while the two  types of effective
microorganisms mixing with the main ingredients, sulphur and calcium, which are most
commonly used in the soil conditioner and to be detected with more than five types of
minerals and to be able to form homogenized particular size and weight.

- Develope the optimal forming ratio of mixing the minerals and effective microorganism
- Identify the activity and the number of effective microorganisms in the optimal forming
ratio

- Develope the homogenizing forming manufacturing process



- Establish the standards for the application amount on the soil and spray methods, etc.

V. Result of the research and development

- Developed the product based on two types of minerals by doing the experiment on
various minerals and excipients and designed to include more than five types of minerals

- Determined the input amount of excipient and microorganism which makes two types of
microorganisms(Lactobacillus casei and Saccharomyces cerevisiae) which can be used as a
soil microbial agents be detected more than IOGCfu/g.

- Develope the manufacturing process to homogenize the particular size bmm and weight
1lg in forming the product

- Establish the standards for the application amount and spray methods on the soil

through the own cultivation experiment

VI. Outcome and application plan
The applications of this research are available on the basic research data of the natural

medium ingredients. In addition, this research is expected to reduce the labor and the costs
of agricultural materials, increase the agricultural income and boost the company sales and
create more jobs.

The product of this research can be easily utilized in urban agriculture(vegetable garden,
veranda Kkitchen garden) as an environment-friendly soil conditioner and provides two
functions in lower cost.

Moreover, this product will be added as a new product of the supervision institution and

be expected to create the base to launch in the urban agriculture.
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I A7+ 5% tin] 24
2 d7e FEAES FEdS ety A2 FEdH Y EYNEFAE Ndsted 1 &
F7F ok A @ AlEe] HARorE= 280 FBO0|ME(Lactobacillus casei, Saccharomyces
cerevisiag i} 25 0|42 FEX(FE, Ee)S ZEdlH, 535 o[4e Oy ES SRt K3
o2+ JX37| 5mmo|st, &

No. 71 A E =X o9 = 98
3 57 5.06
1 FEA % 100%
ety 51 6.10
A 0.58
QA4 0.17
Z+g] 0.35
Tk 5% 0.048
n) v 2 °
2 j IE o] 4 % 1.33 10096
o _
FI¥0 HE 243
A 0.003
| 0.015
g2 Eds
Lactobacillus caser 10° 1 1.5x10°
3 u] A = cfu/g 10096
Saccharomyces cerevisiae 10° 1 1.1x10°
A =F=7] 5 1 mm 5.21
4 Ry 100%
AZHEAl 1| g 0.1
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* 9 A7 A oy
NENo | 13 23] 33) 43) 53] A
(mm)
1 5.12 5.47 5.02 5.16 5.60 5.27
2 4.95 5.25 5.01 4.88 5.11 5.04
3 4.82 4.92 4.99 5.05 5.10 4.97
4 5.25 5.75 5.33 5.45 5.59 5.47
5 5.09 5.24 5.22 5.13 5.06 5.15
6 5.82 5.22 5.18 5.65 5.49 5.47
7 5.12 5.44 5.15 5.39 5.47 5.31
8 5.24 5.14 4.98 5.06 5.29 5.14
9 5.29 4.88 4.95 4.99 5.09 5.04
10 5.35 5.48 5.21 5.04 5.33 5.28
AA Fd X (mm) 5.21
(WHAA FA 574
SA4L 94 24Y AAAES T3 19 A" T 109 ARE S & F B
TAE AEstE Hew gy 1 A= ¥ 109 2o
Aite] wel @ 0.1g2 2 1g0|sle] SEX| 4.
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(350 7]

Auj71zE = Eedo] 374l HW AFI HAs 7FAA77] el KolFTlE AAIE

(4)5 2
5677 Aud st 7 gxETEE FAGREE, FH), dol(3FHE 24T
2392 RUE EGPNGAFRE) GIE B
y 3 r

v, 2
Aol WE Ade w11, 19139 2,

31 "FRE" AAE (A 3) A3 oo
k55 FA(g)
<EZETAEYT> <FEH > <2uj A 2] 7>

13 24 146 185 144 5.3 7.3 18 17
124 97 6.1 46 96 11.6 12 14 16

17 138 1.3 4 22 17 32 11 3

08 08 22 0.9 87 19 05 14 41

08 31 53 59 22 12 3 2 59
11.2 23 22 56 6.8 6.1 2 0.5 12

82 16 46 0.9 88 15 11 12

88 52 06
3 ¥ 6.52 i 6.29 B 2.26

| | |
FE 5 FA)
<ETAEYT> <FEH > <2uj A 2] >

124 145 139 10.7 133 211 162 148 83
122 201 245 17.2 11 169 14 129 89
222 121 223 184 184 11.3 125 7.4 10.2
17.2 225 187 322 109 135 85 108 161
169 27.3 232 106 138 82 176 175 136
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151 152 127 87 114 96 156 95 126
243 175 194 222 14 233 81 258 76
167 151
3 18.22 & 15.08 g 12.18
| | |
FEH A3 (cm)
<ZTAYT> <FEA > <2uj A 2] >
295 265 305 22 35 32 215 33 29
33 36 355 30 205 M4 28 285 32
36 30 38 295 265 23 34 31 28
26 41 39 41 2 27 30 255 245
32 38 38 2 285 29 265 225 285
25 305 2 24 265 28 25 24 21
335 35 335 30 33 355 12 28 30
325 28
i 32.95 3 28.8 B 29.6

9 13, AEiA]

i)
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= Ofofle] 7| =

TEYEH ] EYUNEAZ s

sto] A
= _o
v A& (Lactobacillus casei, Saccharomyces cerevisiae)®| E Fr| A& A A & A

L
1 A7 NEER
FEAAEY FEHS =3 2F-o
- A7) Smmeoldt, FA 1gd =] TEFHE N
- 2% 8
N2 NMAEE 100cfu/g? AEHEE )
- 2% o] FE2A(FE, ZH)S TF Uiv] 5%ol x5l 9% vulE AE Fo
5% ol Wvlge Fashelol Ful.
2. AT G
AT M GAAELS 100%2 HEAE BF GA5A T
X 12, AN G4 =
No. 71 A E 30 e @A g9 s
-3 51 5.06
1 3E2 % 100%
Eanty 51 6.10
2 0.58
Q1 4k 0.17
Z+] 0.35
T4k = 0.048
IREI=y
2 e I1E o] % 1.33 100%
o w71 H= =4
4 0.003
A 0.015
=9 B 4=
Lactobacillus casei 10° 1 1.5x10°
3 u A & : cfu/g 100%
Saccharomyces cerevisiae 10° 1 1.1x10°
A} =7] 5 1 mm 5.21
4 23 AF 10096
AZHEAl 1 g 0.1
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2. AZAF
PM TECH

3. AFALE
A7] 5 7F= 600cm / AlZ 850cm / =] 1,350cm
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A9 4 ;) IKVA
AEEFa ; 220V, @4 60Hz
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@A A A

PERRCE

A o) Al ol &

FAFA AT AE 2 29X F)
Tel : (051)341-7701 Fax : (051)341-7708

KL15K-4755

Holx (1) /(F 2)

.9 A
71 &9

=
-

A7
7171 % U-95 A (gAg)
A 2k 3] A} ‘;l 4] : NONE /
71715 :11820

CIALA
. AAEH

0 150 0.01 ) mm

2015. 11. 06.

@A o] Aol 2] "]-9] 5 2
‘do] r g otz

EE7u] BA

AR S B
Mitutoyo / 300 mm

23 WX AAM(KCSI-LE02)"d| u}e} Z/}&A g E7|gos
EFZH|E o] &3l vlmmA =)

717|4%
1100032

A7) a7 o 3 4=
2018. 08. 07

A7
& A o] Aol 2=

232 : 1A% 3=
ZRRSE: 24 Bz

A

4

P £

A BAME FAAE71#A 3 E YA (International Laboratory Accreditation Cooperation) 4% 91883
(Mutual Recognition Arrangement)oll 4% & =914 7] F(KOLAS)Z 5§ FQluke Boko] mwAZAn¢l},

A

%< 71edd=h

el

o?{,_P_‘.O{)'

oﬂ.ji’.),i

I

3£

FFAR7T A3 2015. 11. 06.

#asn A OJ Al & mmern (@)

(F) o HAAE

53719 A2RG = 4L
KCS-R-001(Rev.2)(210X297)mm

FAE aa(@H R e, S5, 5 F) o §4E A 2% 9ol a7 B

@KCS
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@A o] Al ol & KL15K-4755
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#7171 @ U955 A (HA )
* A 2}3]A} ' NONE
* 7]7]HE @ 11820

L g Z8= uy A5

M

= B A &% (mm)
A & W&
0 0.00 =
20 0.00 0.00
50 0.00 0.07
100 0.00 0.13
150 0.00 0.14

2. 5RERERHFE %95 %, k = 2)

U= V132 + ( 00074 x1 )2 um, (7 9 &9 mm)

¥ 7R 7B} ARZAE L9288 A 4120 nAF wAF7] 12409 =,

KCS-R-002(Rev.2)(210%297)mm FKCS
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PRGN AGT FER 29 (HEF)
Tel:(051) 341-7701, Fax:(051) 341-7708
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4714 AN A&
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1+

®ugol] ALEF FEFE WA

1.9 g A

7] & % @A Dutol o

= A Y YYA BREW v g 191-7
2.5 A 7

SHENZHEN ACCT / KB-500

71 71 W KB054173
3. A A = 20159 119 69
4.3 3 3 7 2= :( 2.6+ 04 )T F=: (4 £ 2 ) %R.H.
2 Fax: EHLPEEA 0ol oagasy

@Al Aol 2] "KCSI-MAO6 A7 AR AAE THAAM" o] we} 2715 R E 2] Bol
£ oldlel Bl EEPuz mgEAs.

71719 A Z3|AL 22 7171 5 7] 7 o) B LA o7
EEEF @A77 / F1,1 mg ~ 10 ke 051010 2017.06.27 &7 o] Al ol =
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g [ AR 2 9 (1eqgah
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e Boke] @AY,

L

TAR7F AR

SR B9olE Fas B

A BANE FAANY7)1BAAE A (Internat ional Laboratory Accreditation Cooperation)

351248 % (Mutual Recognition Arrangement)o] M@ & &3904 7] T (KOLAS) = B &

20154 11Y¥ 6

F243)41 Al O] Al of] 2= gz o)A} (D

@ ol BANE 53719 A=) 9FL VAL 222,25 &% S)9 FAG W}
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oG A A
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& A o] Al o] & KM15K-3289
HolA (2)/(F2)

* 7] 7] ¥ &: KB054173

x & % 500 g

+ HA2EFF 0.1 g

* 2 & 8 A 00¢g

« 8 4

A AN L A:01g
* SHESE : 0.1g
2

A A 2R

NFFFE F 95 %, £ =2)

49 g
FE2EE0) A& ANH® 23 g
CRCR A z7} AES 7 AES
0.0 0.0 0.0 0.0 0.0
100.0 100.0 100.0 0.0 0.0
200.0 200.0 200.0 0.0 0.0
300.0 300.0 300.0 0.0 0.0
400.0 400.0 400.0 0.0 0.0
500.0 500.1 ~ —0 -

% BAgk = F8AFE - AL AN

¥ F7IRA B ARAE 988 Ad1FRgA A nAHFY] - 12 Y =,

KCS-R-002(Rev.2) (210> 297)mm
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@ 16S rRNASl PCR(Polymerase Chain Reaction) &%
- 16S rRNA SZ0l AFZE Primer

27F(5'-AGAGTTTGATCCTGGCTCAG-3")

1492R(5'-GGTTACCTTGTTACGACTT-3')

- 16S rRNA PCRZZH

95T
94°C
58T
72°C
72T

4T

Z2min
30sec
30sec
42sec

Smin

(o)

®16S rRNA PCR SZ4&t29]
16S rRNA PCR &X=AH22 PCR Product Purification Kit (Qiagen)2 AF25H0d =Xl

+

oo

® dEIAME
A

AL

(3) 2272 =H(18S IRNA SAX I ML
2279 SHO AI2SE 18S rRNA FH2 A2to
SZ0| JtsotH & =F0AM PEE = Aes 949
myial
O =% =228 WE |RS&2E Potato
422t HY kst
@ DNAS| ==
Benzyl chloride®E 2 H&E st ¢HHE 0/238t0f DNA

e u

30cycles

Sl

PCR B HMIA22 Genetic analyzer 310A(Applied Biosystems)Z A5l HIIAMES

A

=

oo

® dIOolE aliAd

SFIINE 2

DDBJ/NCBI/Genebank 2t -
(RDP I11)2] databaselllAl ASA 2Mg &

DNASE

Dextrose Agar(Difco)0il

@ 18S rRNA2| PCR(Polymerase Chain Reaction) &%=
- SE0 AHZE primer
Y-F (5'-GCATATCAATAAGCGGAGGAAAAG-3')

Y-R (5'-GGTCCGTGTTTCAAGACG-3')

- 185 rRNA PCR

vl
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95T 2min

94T 30sec

55C 30sec

72T 45sec BoEphs
72%¢ 5min

16T co

@ 18S rRNA PCR ZSZ4At=29 HA|
185 rRNA PCR EZ 428 PCR Producte Purification Kit (Qiagen)E AF235H0d

ZHg

® Y9IiNg =24
PCR E X422 Genetic analyzer 310A(Applied Biosystems)2 AI25I0] JlAZES

P
2]

b

AL
oo

® OOl ofld & AHs =4
ZIIME 2 NCBI/Genebankel database? ASA 2M=2 Z48i5t70, CLUSTAL X I
278 (Thompson et al., 1994) & PHYLIP Z 212 (Felsenstein, 1993)2 0I5t Al

SsiX XS Holg

(4) DIMEMH M2 W Rs0l42(HZ,
- DM EXNHM ME W 2S0142(H2,

OfH

HEOIES) S8 22U 30s 22 = =,

- =% 2cle [F Lactobacillus @2 16S rRANA RAEX SINSS 2450 HE 85
Nz o SEL SIIME 45482 W S 2FAUS &ols

- &5 2clE REE29 185 (RNA RAX FIAMLE 2450 WERSS22 SER
SIINE d4S4S Hlwsle s 2FAUS 3os

4. A Z 1

A. tWE Lactobacillus 22 SH L MIA

4
i
0

i

1) Lactobacillus 72 ST L MRS =X
® OIMENME 6 HWE Lactobacillus 7 =2l
- MRA BEHIXIZRH E R&Z Lactobacillus casei & H26tD =4 22|6I%US.

@ ANZ &9 BNZ+ & RSTF MR4E Ol 220, MR24= 1 mLY  cfu

(colony forming unit)2 LIEHHAZ.
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N 2 =

e Lactobacillus casei
e 8 (EZ UPESF)
REE 2.3 x 10° cfu/mL 1.5 x 10° cfu/mL

2) 16S rDNA Aol 2g A
ATCCSQSB} 99.7%2| RAAINE ULEILHE A2 &SOI= Hi,
FE M2 Lactobacillus casei 8 SEEA2

O
J
J
AL

FLYHU e RS2FF= Lactobacillus casei
[etAd DIMZSXM M =2

® WE K& Lactobacillus casei & GL-12] 16SrANA LA
CGAGTTTTGGTCGATGAACGGTGCTTGCACTGTGATTGAACTTAAAACGAGTGGCGGACGGG
TGAGTAACACGTGGGTAACCTGCCCTTAAGTGGGGGATAACATTTGGAAACAGATGCTAATA
CCGCATAAATCCAAGAACCGCATGGTTCTTGGCTGAAAGATGGCGTAAGCTATCGCTTTTGG
ATGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGATGATACGTA
GCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGA
GGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGATGGAGCAACGCCGCGTGAGTG
AAGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTGGAGAAGAATGGTCGGCAGAGTAACTGTT
GTCGGCGTGACGGTATCCAACCAGAAAGCOACGQ'QTAACTACGTGCCAGCAGCCGCGGTAA
TACGTAGGTGGCAAGCGTTATCCGGATTTA T,GG@E@AAAGCGAGCGCAGGCGGTTTTTTA
AGTCTGATGTGAAAGCCCTCGGCTTAACCGAGGAAGCGCATCGGAAACTGGGAAACTTGAGT
GCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAAGAACAC
CAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAGCG
AACAGGATTAGATACCCTGGTAGTCCATGCCGTAAACGATGAATGCTAGGTGTTGGAGGGTT
TCCGCCCTTCAGTGCCGCAGCTAACGTATTAAGCATTCCGCCTGGGGAGTACGACCGCAAG
GTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
AAGCAACGCGAAGAACCTTACCAGGTCTTGACATCTTTTGATCACCTGAGAGATCAGGTTTCC
CCTTCGGGGGCAAAATGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTTATGACTAGTTGCCAGCATTCAGTTGGGCACTCT
AGTAAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT
TATGACCTGGGCTACACACGTGCTACAATGGATGGTACAACGAGTTGCGAGACCGCGAGGT
CAAGCTAATCTCTTAAAGCCATTCTCAGTTCGGACTGTAGGCTGCAACTCGCCTACACGAAGT
CGGAATCGCTAGTAATCGCGGATCAGCACGCCGCGGTGAATACGTTCCCGGGCCTTGTACA
CACCGCCCGTCACACCATGAGAGTTTGTAACACCCGAAGCC

@ WE K& Baci/lus? Strain 12| 16SrRNAS] HES ™ (X
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10o7Lactobacillus paracasei subsp. paracasei ATCC 3937
0.01
92 Lactobacillus zeae YIT 0078T
Lactobacillus casei ATCC393T
190l Strain GL-1

= Lactobacillus rhamnosus YIT 01057

Lactobacillus saniviri YIT 123637
Lactobacillus manihotivorans LMG 180107
Lactobacillus camelliae MCH3-1T
Lactobacillus plantarum JCM 11497
Lactobacillus sakei DSM 200177
36 [ Lactobacillus rennini CECT 59227
Lactobacillus coryniformis DSM 200017

100
———Lactobacillus bifermentans DSM 200037

Lactobacillus thailandensis MCH5-2T

LLactebadﬂus sharpeae DSM 205057

8 1. DIMENE 28 &4 22lE Lactobacillus casei 2 Phylogenetic tree
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FFI
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M
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Jl
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1) Saccharomyces 2|
@ OMESMMEZ 26

¥ 8% Saccharomyces & 22l
- PDA HOHHIXIZ®H U=

Saccharomyces cerevisiaeE 2ot =2

ol

t0
AL
ot
o
4%

0

Orchet Z2oM, 8= &M 1 mLY

e
10
fol
&Y
M
10
0=
B
1
fir

@ A2 B9 & a2

cfu (colony forming unit)2 LIEILHAS.

= &2 =
Al 2504 Saccharomyces cerevisiae bl 2
=2
37 EF nyEF)
FEE 1.6 x 10° cfu/mL 1.1 x 10° cfu/mL
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2) HE 82 R87F GL-22 18s rRNA RE X2 HIIHZ0 JIxe 24 HESHHEA
Z 1, Saccharomyces %(Genus)Ul Hots @F2 A Saccharomyces cerevisiae
CSB40542t 99.5%2] SFHAANE LIEHU=E H22Z &QIZ N, et UE 222F =
Saccharomyces cerevisiae2 %E S HEUCH

fEl

@ HE K882 GL-22 18S rRNA SN L2 A
ATCATTAAAGAAATTTAATAATTTTAGAAAATGGATTTTTTTTTGTTTTGGCAAGAGCATGAGAGCTTTTA
CTGGGCAAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTATTCCAA
ACGGTGAGAGATTTCTGTGCTTTTGTTATAGGACAAGT TAAAACCGT TTCAATACAACACACTGTGGAGTT
TTCATATCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTAACAAACACAAACAAT
TTTATCTATTCATTAAATTTTTGTCAAAAAACAAGAAT TTTCGTAACTGGAAATTTTAAAATATTAAAAAC
TTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGTGAATT
GCAGAATTCCGTGAATCATCGAATGTTTGCAACGCACATTGCCCCCTTGGTATTCCAGGGGGCATGCCTGT
TTGAGCGTCATTTCCTTCTCCAAACATTCTGTTTGGTAGTGAGTTGATACTCTTTGGAGTTAACTTGAAAT
TGCTGGCCTTTTCAATTGGATGTTTTTTTTTTCCAAAGAGAGGGTTTCTCTGCGTGCTTGAGGTATAATGC
AAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTATACTGAGCGTATTGGAACGTTATCG
CCAGAATTAAGAAGAGAGCGTCTAGGCAACAAGT TCTTAAAGT TTGACCTCAAATCAGGTAGGAGTACC

@ o

Frl

=78 82 Strain-32| HSstAE AR

IR
§

\Lmigizie!

g3 Strain GL-2

] Saccharomyces boulardii ATCC MYA-796 (JQ070086)
871l Saccharomyces pastorianus IFO10011 (AB279757)

L Saccharomyces cerevisiae CBS4054 (295931)
LSaccharomyces paradoxus DBAM32 (KT207230)

Saccharomyces mikatae ATCC MYA-4448 (NR111354)

Saccharomyces kudnavzevii ATCC2601 (KC881068)

i Saccharomyces uvarum ZP (EU145773)

% LSacch.'aromyces bayanus CBS395 (295946)

99

0,002

8 3. DIMENE 26 & Zel& Saccharomyces cerevisiae2| Phylogenetic tree
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