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ABSTRACT

The Objective of this study was the development of low—cost practical medium and
increase the productivity of ‘beneficial microorganism supply bisiness’ in Agricultural
Technology Centers in Gangwon—do. At first, we examined the media that used for cultivation
of beneficial microoganisms such as Bacillus subtilis, Saccharomyces cerevisiae, Lactabacillus
plantarum in Agricultural Technology Centers. All of them used expensive media purchased
in the market. The price for 1 ton of Bacillus subtilis, Saccharomyces cerevisiae
production was about 950,000won, Lactabacillus plantarum was about 1,300,000won.
The opimal themperature for cultivation of Bacillus subtilis was 30°C, accharomyces
cerevisiae 30~35C and Lactabacillus plantarum 35C. and The optimal pH was Bacillus
subtilis, Saccharomyces cerevisiae 6~7 and Lactabacillus plantarum 6, respectively.
The composion of low—cost practical medium forBacillus subtilis which optimalized
carbone source, nitrogen source and minerals was soybeam powder 6g, Sucrose 10g,,
(NH4)2HPO4 2.3g, Magnesium Sulfate 0.4g, CaCl, 0.6g per liter for cultivation of
Bacillus subtilis. Saccharomyces cerevisiae was soybeam powder 7g, Sucrose 10g,,
(NH4).HPO, 2.3g, Magnesium Sulfate 0.7g per liter and Lactabacillus plantarum was
soybeam powder 6g, Sucrose 9g, KyHPO, 1g, Sodium citrate 2g, Magnesium Sulfate
0.2g, Manganeses Sulfate 0.5g per liter, repectively. The cultivating rate and ability
of the developed low—cost medium was almost the same as the media of the
Agricultural Technology Centers perchased in the market and typical medium, TSB,
YPD, MRS, repectively. The developed media could culture Bacillus subtilis over 10"
cfu/ml, Saccharomyces cerevisiae and Lactabacillus plantarum could culture over 10°
cfu/ml. The costs of low—cost practical medium developed from this study was about
190,000won for DBacillus subtilis, Saccharomyces cerevisiae and 200,000won for
Lactabacillus plantarum.

The costs of developed media were only 15~20% compared to the perchased media

of Agricultural Technology Centers in Gangwon—do.
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2 A7e 20149 S A S stal e 127) Al wRTIeAEE tdeR v
EAA & xw, &R, 27 59 A 228E wWiAY FAHIE, WAL F T =
Abstel QAL 228 E MANE&S ZAIAT

(AE 2) P AEAA Y48 A7F 8w AL

B Ao ANy ALzt (Bacillus subtilis)® B E.(Saccharomyces cerevisiae) EHt
FA71EAE AN A (Lactabacillus plantarum)-& ZL7 FQ7)EAE oA HEoFutol AL
&3t Y FErAE *‘94 A4 W 215 FAstr] Azt A7) wA=] HH
WA & 3zt TSBHRA, = YPDHRA], MRSH| A A 2= 9 5C 314
©2 20~40CAFe]el A 120rpm 12A]7P HF 5 B Agd(2012)9] o8t A< (cfu/ml)
SA43t1aL, pHe pH4~pHIALClo| A pHIZtA 2 ZAbsEITh H3E A7F AgujA] 7|
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3. A3 9 2

<AIMFEFHA : F7F B5§& vAAE ALH A3 47>

(A1 1) A2 9 BE2AA B WA A=A

Al Q71 E AN HABEAA AiS 98t AMEEHE BAE 2A A9 Y= B
€ Td7IsAHgME AFAE 2D FYst] AR e 1xdd ARG wiAE
kg F 47,5209 ~47,8209), FAHFE A= 51,5609 ~52,2509 olar, mAAZAA Ak
A295E WA H{L uxF, ERE EY 950,4009~956,4009, AT 1,289,00~
1,306,250 o] Ath.(& 1)

¥ 1A Q71 7R EE A= AA S wfA] H8(2014)

DME B8 HY K| It 7H R /kg) HY XA 2 2k(kg/1ton) HY X HIE(&/1L)
_ H 47,820 20 956
1Sy
W A] 47,520 20 950
_ H 47,820 20 956
axTt
W Al 47,520 20 950
o H 51,560 25 1,289
R isAleiy
W A 52,250 25 1,306

(A3 2) B AEAA BE A7F AEujA AL

7t Ixd, 82, ARl F[A B A
(1) Mg ex9 o3k
ARt o2 wAEL ZHzte] Ago] A 2xs AL Jlon x| wet e, F
ot Aedor FEAG 7]Lo] ufg e ot} wjg Fo 2HSFE nYES =
Asled ol I FolA AES= nAEY Axute] AR 2ol HuFHI o =
EBXAA vt Fom w1 FHZAo] T, IR FEUt oW A FHSA
o] =r}.(2006) 1ET, EF, ST HlY HA o2 Udolry] 95t zhzhe] HAu)z|
9] TSB, YPD, MRSHIAIZ 120rpm, 12417t wjtste] FAF AR o3 HFFS =43 2
I, 22T 30CoA 10%cfu/mlold MYES ¢ F YU, ERE ASLE HY7 W4
o1} 30C~35C, §akde 35T/ HA ek =g}
¥ 2. 2% #3lo wE fEuHEY wUg B4
E_A
oM 2(cfu/ml)
20T 25C 30T 35C 40°C
IEHF 4.1 x 10° 5.3 x 107 1.8 x 10° 1.3 x 107 1.0 x 107
=] 6.0 x 107 2.8 x 10° 8.8 x 10° 9.1 x 10° 3.0 x 107
AT 4.1 x 10° 5.1 x 10° 1.8 x 107 2.3 x 10° 1.0 x 107
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(2) W= pHe] gk

Mz, BE, FAHES Hikel mx= wix] pHe dFgS % 37 Pu. nxdd ERE
pH4¢} pHION A AEFo] 3] EFaHal, pH6~pH7NA HZH )R, Fakete pHENA 2.2
X 10%fu/ml W%E F57F H Gk

¥ 3. pH W3ld] w2 §8uyEe ujek B4

4(cfu/md), (0.D at 600nm)

old=

pH4 pH5 pH6 pH7 pH8 pH9
e 28 x 100 42x10° 1.4x10®° 18x10° 26x10" 3.1 x10°
i = 1.2 x10° 24x10° 23x10° 18x10° 94x10" 86 x10°
AT 38 x 10" 42x10° 22x10° 11x10° 68x10" 4.6 x 10°

AgEe AESHIL SH57) fske] Aol UAEES S T HAE W 99
Ne A4 ad, 429, $o)979 @ wEA B Basth ® AQN G804
ol Zadt QUdS HES A3 A4 FE&ugEd ug iAo =42 x 49
2t A7p AguwiAE FAs7] et AAPo 7 317k yeast extract, soytone T2 th
Solow qASEL, Gade TaY) 43 g Agon Ed PrldRE A48
H 4 fEVAE R A7 A8 24

ojd= Xl =4 ]

I 5l 6g, Sucrose 10g, (NH4):HPO4 2.3g, Magnesium Sulfate 0.4g,

CaCl; 0.6g/ L

ard Y5FEH 7g, Sucrose 10g,, (NH4)2HPO, 2.3g, Magnesium Sulfate 0.7¢g/ L

o =2 6g, Sucrose 9g, KoHPO4 1g, Sodium citrate 2g,

e Magnesium Sulfate 0.2g, Manganeses Sulfate 0.5g/ L

(2) TFE A7t A&ajAet HHujA o G4
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$oE K=, ARFrHoR FANE UFEA), ST Ade]l FPE oFE HA7)
a9n ARy Sor TR AE FEEAE #EE A7 AguAs HulA e A el
AE, AR, frakte] 4gAs £33 EA 600nmelA 0.DFS A8t 19 19 vEl
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3, A FARE 2o Froldlth nxw, ARE WG 3246 Fujgkl ol2n:, §4
T 24A12F v el A A 710 =St th
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Al FA7IEAECAA rsl AR HEEL e 2w, &R, fibel
AT AZPRA], AZA 2EE iR ARESkaL Sl wiA 2 A a2
Ao FEHL e WAL Aog BAES vty 9k, H
BRE= 30CoA 324]%F, fFAkE2 35ColA 24A17F wljeFste] 34 % &
I, azgte TR AZFSEiA], AlZARSEA], 3 Hu) A E% 108cfu/m1°1 &
3 F#-2 10°cfu/ml 0]/‘L HO‘EE]“D}. webxs A AT FR7IEAEAA T
A7F DA = A Aol Fhsste] WA=

ok:m 3
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x| T4(cfu/ml)
185 24t= 3Ht= oo
27} AR 1.1x10% 1.5x10° 1.0x10° 1.2x10°
A ZAE E A 8.5x10" 9.0x10° 7.7x10° 8.4x10"
TSB 5.9x10" 4.3x10" 3.8x10" 4.7x10"
%6 T wAE T+(2014)
x| T (cfu/md)
1t 28t 3gte 4
A7} AgH) =) 2.4x10° 1.6x10° 1.4x10° 1.8x10°
A|- A E =] 1.2x10° 1.2x10° 1.1x10° 1.2x10°
YPD 1.3x10° 0.7x10° 0.5x10° 0.8x10°
¥ 7. frabt v RE Sig
WA o 2(cfu/md)
e 28t 3gte e
A7} A-LHR 4.6x10° 1.1x10’ 1.3x10° 2.3x10°
Al ATE )R] 2.2x10° 1.2x10° 2.1x10° 1.8x10°
MRS 1.7x10° 8.2x10" 1.6x10° 3.8x10°
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Ch. X7t AEHix|el ZHY

Al FR71EAME A AFEATTL Sl Bl A giBl R A7 AEulA] AFg R dojA| =
AAA BdE E 8o AYsiAt 1& At LaH= ArE A&8wA HES axdol
195,0009, X 190,0009, 2k 200,00040]0aL ol A v E8] ALl Ful 5]
AREshE WA Y B1E-9] 156~20% FFolAth ol 20159 =X BEaE v AEA A
2,000 thHlshH thek 1599 o] ArlE dFd + s FoE AR HTH

® 8. AlTEF F&VAE AT/ E @t
INEES o x 2
H/E X &
e Sy A7} A-8-u= 195,000 20
Al ATE H) A 960,000 100
RSk A7} 8RR 190,000 20
Al ATE H)A] 960,000 100
Fraht A7} A-gu)A] 200,000 15
Al A E H ] 1,300,000 100
4, & Q

<AIMFEFHA : F7F B5§& AAE ALH A3 47>
7k FEIE Al sA7IsAEHANA rAAE ALY AREstE FIAE S flste] ARE
ste HiAlE A Aol ke miAE =Y Fuiste] AREsta Rtk Az &
28 A= ke 47,5209 ~47,820¢, AT A= 51,5609 ~52,250 4011,
| AEA A Ak AQF = wiA] B[S IET, EE= EY 950,400 ~956,400
, TS 1,289,009 ~1,306,25094 o]}
K ZleAdg A HBEFALY AHEste FERIAES FRE HA wdxd
A3}, 1z (Bacillus subtilis)® #l¥ A== 30C, HF pHe 6~7
, X (Saccharomyces cerevisiae)= HZHLx 30~35C, & pHe 6~7,
(Lactabacillus plantarum)-2 2% 35C, ¥3& pH+ 69Ut
i, 7719/ ol HASE FE&udE a7 A7) AR 28L& g
(Bacillus subtilis)°] 88 @ 5 6g, Sucrose 10g, (NH;)HPO; 2.3g, Magnesium
Sulfate 0.4g, CaCly 0.6g °|3, & X (Saccharomyces cerevisiae)= WFHEH 7g,
Sucrose 10g, (NHy),HPO, 2.3g, Magnesium Sulfate 0.7g, FAHF3(Lactabacillus
plantarum)S N5 6g, Sucrose 9g, KsHPO, 1g, Sodium citrate 2g, Magnesium
Sulfate 0.2g, Manganeses Sulfate 0.5g ©|ith
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up, x-S AdE AZFASE ], Al EARS-E] A AX*HHX] 2% 10%fu/mlo]’d ulek
HYa, ER §AHFS 10%cfu/ml )2 H) s Aok

fo] .

vl mAEAA] 18 At 2QEHE A7F ASHiA HES wEZiFo] 1950009, &F
190,000, FAHF 200,0009€0]AQ o= A v Eu]UALGo] Fufsle] ALg-dl=
iR B89 15~20% F~olAdth.
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