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Panax ginseng hairy roots, transformed by Agrobacterium rhizogenes KTCT
2744, was incubated flask, and investigated its optimal growth conditions.
Transformed P. ginseng hairy roots showed active branching pattern and fast
growth at free-hormone medium. Optimal conditions of hairy roots showed
maximum growth at 23C, pH 5.8, 1/2 MS medium, 3% sucrose. Effects of
combined sugar showed that it had a better growth at only sucrose without
glucose or fructose than with glucose or fructose. Also the case of sucrose with

glucose had a better growth than with fructose.
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Y (Panax ginseng C.A. Meyer)S 228z o2 2 7l7(Araliaceae), U4H
(Panax)°ll &3t 288 sy, s 4802 o3t H7|A “Panax"& o
A= 3@l Z Pan(al)# Axos(cure)®] HEolZ wHE XNs3Idts Solth. AlA
Ho g & AEFL 6~7F°] &ElA Joy, BAHSZ AuiE] MAAF
oA AEoz FEHI Y= QA4AEL IA 3FF7 ALY

P. ginseng< ¥IAZAA AAE AN AFE 25, F¢EH, FE= &7, 1
FAXE 55, S22 2 Fyz g3, FPAMA &3 Fo] &3 A Uk ol
Ze FES YeElE A4 4 2ol= glycoside, fatty acids, peptide, steroide,
polyethylene 7 33& 5 ojg 712 QLS ¥4 U?

ol2ig V4ol ZFujFS o] &3 i FALe] FFF AT I Bol A =Ho] gk
B dFoAM = P ginseng B3 vlFS 9§ cell lined] &3 10 & HH
Bzl didte] Lolx izl )

As 2 Iy

2 AFPoA] FAARS 93 AlEH T35 Agrobacterium rhizogenes KCTC
2744019, FAAYFAE {FAX 2P (FAF A €ATY B AP T EATFA)0A
Y Pol A1gsiAt FEAATY 22 widx=d 7HE HAsiA 2%, pH, H)
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A ER, G ER D R 22D £89 %S Fopugy
2o YAFE A7 P4g o8t FEI FEL AAT F YAIES =

A4 g9 F =

FHATFE Q42 A rhizogenes KTCC 2744 TFE AAN & 77 Ax A
T S o FGReA EAZo] fFEHINLH, fFEE BEATE HdFHsSo ¥4
A (300mg/L Cefotaxime)°] H7}Fg 1/2 MS 1388} X](3% sucrose)lA] 3~43] A
g3 A3 78 9A3F AAL F dAY. Tl AA"E BAZ2 A rhizogenes
°] Ri-plasmidell 93] FA A 2 ExZ A YeElts YubE< =A< g 4
FZHAZE F7EA @S R oA a3 EXs wE JFE BAh

2o Wig=a w4

Fig. 12 vjF257 2429 Qe vxe 943¢FS veEd RHoloh 1L AENS
71(Working Volume 800mL)el %=7] AT 2g9 RAZE IAFT3A 21, 23, 27, 3
0CelA 30Y &< vigs A3 21ColA Hxn AFS B

Fig. 2t 2429 AFd vxl& pHe 4FLS veld Aol 2429 AF2
pH 2~107tx12] ¥ FolA pH 4~77tx12] HHelA HHPFE BHoH, pH 4
ol3le} 8ol ol E EAZS] ARl AAFL BRAFAG. I 2ol AFF
o uwe} ztzhe] ujx o] pH7l 45~6.0 Atele] o= FAHAUT

28 Fo gzt FHAH vix|(D)e FFS FE7F gIsiAl LA dg. 22
Aol HAHe mixE AAs7] st 1/2 MS, MS, B5, N6, White, R2 2} A v} X]
ALE3te] wi g Rt iR FFIF 242 AR F= 9FL 29 Fig. 3
2 oo, 250mL flaskell A Zt FF/2] wjA]o] 3% sucrosed FH7}ste] 26¥ &
vkt A 1/2 MS wi=|e]l A 1283go 2 Hu AHAL BAL, B5oAE 1248¢g
e Bt 3 N6(8.16g), R2(862g) WA o] ASols Bdsd 72 F2
B oo, white(7.05g) XM= BRASIE F2o olF 7Zhex 1 T B}
3 4=0

A EFo] met ghAde] o] &S Thdsty] Wil HAe ©@AUS =ASHZ] 95
o wjR|e] HrHE @dAYe 2t vLEPn. gAY FHe gE 22
8] FAFAS =A3 23 Fig. 49} 2%t 250mL flaskol A 1/2 MS s x| gl z+z}
o] &A2U8 3%7F HA Hrlsle 269 F<F wigstA S A-$, Sucrose?t 12.75g2

fiju

o

B2
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2 Hxeo AALE HYgow ¢vLogE MaltoseZt 11.24ge 2 YERRTH
Glucose(4.28g)9t Fructose(4.38g)= 2 A& o] A x5 2™, Lactose(1.29g)0ll A=
Aol AAsA B st Starch(267g)e] ASCAANE AFel nsAT. 28n
1.5%2] Glucose$t 15%2] Fructose® &3t FH71e wixldA = 2 473(3.87g)
o] A=At ZE=F 1.5% glucose T, 22 1.5% fructose TS FH7IsH Z o=
a1 Aggel FA &t

Sucrose®] Z$olx 21 AT branch7b F2 FAHA 24, maltosed F-oll =
sucroseBETHE 22 A4S B YA 9 sucrose <A Bk Z7H= branche 71 B3k
o}

1/2 MS ®j A&t A sucrosed Fxeo] WE FFS 10 g/LolA 100 g/L 7HA
10g/L @912 283 A7} Fig. 59 2ok @5 =7 30g/Ld = Hz A4FE U
Efiglon, 40~80g/LollA ¥l F53 AFS BIo. e FEeEddAME g
Nz F Pl BE £Rd oz ARHH, B2 FEEAME Z1Wel 97 A
H4E HBoli Ut

A2 Ao HZAH 22l sucroses glucoses} fructoseZ FAAHO A& o]l Tl
t}. o] wjx] BTFA] sucrose’t 3= glucose®}t fructoseZ L F(15-25%)7F ¥
Ect o] WMEHE glucose?t fructoses] Fxol WE AT AFES LolEd
Fig. 63 2t} Fig. 6°] 9std 271x¢] 2ol EFH ZFolAE= fructose’t
glucose Bt} 2AZ AL AT & + YA, 37X 2] D(sucrose, glucose,
fructose)o] £ H A 9ol = glucose?} fructose? F=7F L £33 A7t 4F8¢S
& 4 AU
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Fig. 1. Effect of Temperature on Growth
of Hairy Roots Cultured for 30 Days
in 1L Bioreactor.

Fig. 2. Effects of Initial pH on Growth of
Hairy Roots Cultured for 26 Days
in 250mL Flask.
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Fig. 3. Effects of Kind of Sugars on Fig. 4. Effects of Kind of Sugars on
Growth of Hairy Roots Cultured Growth of Hairy Roots Cultured
for 26 Days in 250mL Flask. for 26 Days in 250mL Flask.
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Fig. 5. Effects of Sucrose Concentrations on Fig. 6. Effects of Combined Sugar Concen-
Growth of Hairy Roots Cultured trations on Growth of Hairy Roots
for 25 days in 250mL flask. Cultured for 26 days in 250mL flask.
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