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(System construction of high value-added industrialization and
a brand of local specialization for Gyeongsangbuk-do OMIJA)
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SUMMARY

[ . Title

(O Development of organic farming materials using the Mungyong Medicinal Stone and Strategies for
Resional Organic OMIJA Brand Making

II. Results of achievement goal

O Analysis of literature survey, paten for following research agenda

O Plans for market expansion and industry development of environment-friendly OMIJA
(O Optimal plan for environment-friendly cultivation of OMIJA using microorganisms

(O Optimal plan for environment-friendly cultivation of OMIJA using Mungyeong yakdol
O Suggestion of developing various kinds of OMIJA for eco-friendly cultivation

llI. The purpose and necessity of research and development

O Because of the reduced economics of agriculture, requires the development of high
value-added products

O The enlargement of demand of health food and functional cosmetics market according
to the change an aging times

(O The value of branding and commercialization of local products for the economic revitalization of
agriculture

O We need a development of OMIJA due to climate change

O Market expansion through the development of functional materials

V. Research contents and scope

O Research on the development of environment-friendly farm materials
(O Research of preservation, improvement, breeding for OMIJA

O Basic research for the commercialization of OMIJA

O Application of functional materials of OMIJA

V. Results of research

(O Research of phosphate solubilization, nitrogen fixation and pest control for eco-friendly
cultivation

(O Research of organic agricultural materials using Mungyeong yakdol

O Development of OMIJA breed suitable for the local environment

O Development of OMIJA breed using molecular breeding to prepare for climate change

(O Commercialization of functional materials of OMIJA seed

VI. Application plans of research result

O Standardization of OMIJA cultivation for environmentally friendly products
O Developing technologies for enhanced functionality materials of OMIJA

(O New OMIJA brand brought up

O Industrial potential of new functionality materials

(O Activation of local agriculture

(O Continuous cultivation of OMIJA in cultural environment change

_4_
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2542 8.7 987 51.4
M8|Q 8 141 85.7 237
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3) AAAIE-E 2012 1059 S 2 FAHEHM 6.5%= st 201613 193 g0l o] &
Ao A%, FUARL 20124 41509 Lol A 7%= S7hste] 544009 FRE
B Ao A

2012 2016 BEE
A A~ 1059} =2 193¢} =2 6.5%
=A% 4,150¢] < 5,4409] € %

(A : 201339 4719 7I€2=W - HlolQ)

H 2 HE AN, 0 HAE QA F olU2ZY A B 53 AFEeIA A4
St WUz, w3, S50 5 O S4E 2 S842L o8, BUw 2o 5

o euz ZeAdE % 28
D evxe] dubdEe 58 80%, AW1%, TGHd 1.2%, FETF 14%=2 745 J o
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S OREHAR, AREA YRl AYASAE, FAFA S, wgwﬂiiﬂr, %
NAERAG S FEA/t Yol RuY. EF ol AT Hud e BH,
o4 A7) s, TRA oY, Gulw B F O 2AS] nasof g
2. evlAE AL HEET F S FFolt FatuwolS PP 1 Fua B
Hol & Zo selst, vl Mo Fatsh A B BE AFE obd MG 3
B9,
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Yield (%)
(%) (mg/100 g)
=7 47.6 0.84 837
A 388 1.18 1185
Q1A 478 113 1129

(4 : CJ ALA, 2013)
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FI771x| 20|A &52S fiet U5 2R

NHSIHONESSY || HHAUXMM  AIZEHOS S A= R
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3) T3k Quantitative Real-time PCR 7]<&

N N stgon, BasEY 187
guigls ARE £ shgom,

olE 8 A=

£2 S8 T = ES MAE Gy

sl oJ% =

* F71EAAL FE S

-
S V4R THE v
g 7}

o . EYSE
o = qRT-PCR 5 A Bsctornid o ;
I:;] !:"‘ ];’.;I Spiked plazi & Fungt
- - i 5 . 838 342 782 254 613 266
j_m “.:...;"i".;_;.'* Ne:spiking x 10° x 10° x 10° x 10° x 10° x 10°
P—— s - po-Protecbagteria 246 32 474 973 488 172
g= 1= = 7.04 x 107 x 108 x 10° x 107 x 10° x 10 x 10°
]'; }: } N pR-Proteobacteria 158 170 7.03. 185 860 321
: (7.04 x 10°) x 10 x 108 x 10 x 107 x 10 x 10°
pActinobacteria 226 553 236 158 216 135
(7.04 x 10%) x 107 x 10° x 108 x 107 x 107 x 10°
pFirmicutes 842 170 320 545 320 470
(7.04 x 10%) x 10° x 10 x 107 x 107 x 107 x 10°
pBacteroidetec 165, 519 s44 257 161 275
(7.04 x 10%) x 107 x 0° x 107 x 107 x 108 x 10*

pFungi 907 712 102 347 288 643
(223 x 10°9) x 107 x 10° x 10° x 100 x 10 x 108

4) R+
3 3l

M=

¥ DNA copy number per a gram of soil

A E T -4 72}711
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PrJH%‘Oﬂ g Al e S %75‘

9 85
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B.5 o
7
Z z
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= far |
6 1 !
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5 4| —7 sepiofine
—i— HY zeolite 7.0
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4 T T T T T T T &5
L] 2 4 -3 8 io0 12 14

Time {weeks)

I8, 3T BEE e ndE 2
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58

g 7HE S 1A Rl B = gk Aok AASLE AsiME sEDERHE o]
gstRomn, s21% A PAES AEES Fol7] st EEA EA skim-milk,

starch, sodium-glutamate, sodium-alginate 52 ©|-&3t4th A7) A4S vgoz HF
7l M EAA Y] FE AA AT 7hsEi, FEE R AT SR AAE F
AL Aoz FgHATH

{01
A 104 4 B 100 Iiﬂ
9( 0
EF B0 o ]
< 704 = o7
L g0 4 3 64
E 504 £ 50
;?: 10 4 g 40
£ 304 £ 30
@ 20 9 w 20 o
10 4 10 009 o4 299 353 3l
‘} b 0 Ll T T — T Lo Ll —
[ ] 1 3 5 T
Protective agent conc. (%) Protective agent cone. (%o}
{11}
100
O 100 - D 1o E
90 4 N =
5 504 £ o :
=~ 704 7 £,
% 60 £ a0 i
;8] 1h :
E 404 2
Et: 30 4 E 0 £
Z 20 4 # 20 7
10 4 008 006 081 34 L lg 003 042 005 0,06 0,01
0 - T L T T T T v
C o0 65 01 15 2 c e 1 3 57 c o 1
Protective agent cone (%) Profective agent conc. (%) Protective agent cone. (*a)
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¢
@
@
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(a) WT 358::XERICO
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% water loss
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<Overexpression of XERICO enhances drought tolerance in Arabidopsis>
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(a) WT 35S::XERICO
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(b) WT 35S::XERICO
0 1 3 6 12 24 0 1 3 6 12 24 (h)
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<{Upregulation of XERICO modulates the expression of ABA-regulated genes>

4) XERICO #7d#ke] spd@AolA 71&o 239 AT = AU+ o124 7]

=
Ye fEstel ABAY FRe) FUe WS F 9.

L AL o ] |
Col-0 358: XERICO

{Overexpression of XERICO modulates the stomata colser>
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- The Nottingham Arabidopsis Stock Center

- ArrayExpress at the European Bioinformatics Institute
- Gene Expression Omnibus(GEO) at the National Center for Biotechnology
Information

- http://www.arabidopsis.org/info/expression/ATGenExpress.jsp

O 2% database ¥ 7]& A7 HiE v&CE 7lw 483 @3 promoter HAY
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Agrobacterium mediated transformation

Callus r= =1 &9 : callus F5E 9% HA 24-D 55 =70 &4
Regeneration =7 &

Shoot induction =7 &

Root induction =

- AN 58 HAHxd g9

Pre-cultivated on callus
Remove leaf and lateral bud induction medium for 2~3
days

\

Explants are washed Stems are co-cultivated Explants are inoculated with
with liquid callus on callus induction Agrobacterium for 1 hour.
induction medium medium for2~3 days

Transfer to selection Transfer to shootinduction

medium for 6~8 weeks mediam for-6~Bwecks the shoot transfer to root

induction medium for 2~4
weeks

Confirmed transgenic shoots are acclimated into
soil 2~3 weeks

aY. evx FEAS Ve N
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F4o] S, A7 gAYl o7 el Tl B, e ESFTAEH I} Ut
2 HsE Fom, ofltbsd 500u) Q) A2 A AVFER WAl EEo] =k WA
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- Eg]-3}5tZ ¢l WHo g LAY FE, AFFE, ofdAFE 5
- QU AFEEE9 FAY B3 (Hexane, Chloroform, Dichloromethane, MeOH)

2) A AR EIDHRHE o] &3 el ¥ EHEH
O d+ Hg
O A Ed =2 2 F= £4 &4
- TLC(thin layer chromatography)E ©]-&3 F&=29] &<l
- HPLCY GC-MS, LS-MS, FT-IR spectrum< ©] &3 =
- AEHe] 79, D, 2D NMRE o] &3 &3 Fxo T4

- HPLCE ©] &%
3 Atslstd P GElaLE o] &3 AEFTAMNY
O A We

zo] IRIIMA AER] HE
- HPLCE o] &3 x3dH S = g<l. HPLCY GC-MS, LC-MS, FT-IR
spectrum= ©| &% E4o EAF 2. A=4e A9, D, 2D NMR< ©| &3

49| T2 54

O &4 8 7S ol &sta] aio] MF

- Error-prone PCR, DNA shuffling®} 7Z& EAX&7]&S o] &3|A thafst =<
Hol7l =¥ ®WolAl golBdgE AT 12 AEE WHolAlES ©] &3ty
OAl 2247 ee ol &3 WolA glolBegE AlFtetan A T dtd
dol O Eobxl WolAES AEdte AS RHEFo=N AHFErt et ¢
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- 54 otngt I7E WEAA =3 G40 S FE AE F de TIes
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- 84E oY 7HA A, B, &1, 5 52 ol &5t AAT

- AAE Zxe] ¥ FFES A 54 e 713 44
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