B3%E(E3E(Korean J. Medicinal Crop Sci.) 14(6) : 360 — 366 (2006)

=1}

Zt o
=

[=2

= 1 1 A
°._|'.'_'I'L* . Q!-%Q**** . 0|||:|=-II_'_* .

UV ZALZt Qlat Balo| M

O[EfS** « ZIMIQ** « L E#s .

s ploLo ol AT aATL, wSIt st ATk,

*%%7}Q

APVETSRVETE

of OjXl= &

p- =t
S

3(_%'8'.*** .

_ " _
FATs AR E e, M doyel

Effects of White Light and UV Irradiation on Growth and Saponin
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ABSTRACT : To investigate the effect of culture conditions on growth and ginsenosides accumulation, we cultured the gin-
seng hairy root under three different media, white light or ultra-violet irradiation. The MS/BS medium containning MS
basal salt and B5 vitamin was good for the growth and ginsenoside accumulation. The light during the culture period of gin-
seng hairy root was irradiated. The growth was abundant in the ginseng hairy root cultured in dark. But the ginsenosides
accumulation was higher than in the ginseng hairy root cultured in the light irradiation. When the ginseng hairy root was
cultured in 20 L bioreactor, the ginsenosides accumulation was observed at 34% higher than the hairy root cultured in dark.
UV irradiated the ginseng hairy root during the culture period. The long time irradiation of UV was caused decreasing the
growth of ginseng hairy root, but the accumulation of ginsenosidess was increased as to the irradiated time.
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2 o] A= o|AYAMEE (secondary metabolitey <
# ARE okE, J|EE % 98 5o= AR A%t d
Ae Al o] FAN, AR zRE e oxltAE
o gEgos deths 28 I3 oyl 9717 (Araliaceae)
Panax 49 &k Q4 (Panax ginseng C. A. Meyer)
AMEY (saponin)e)@ti k= Faokel| RS L Ao
ARG A EL ARE AF, AY, 38 Sl ApgEo] sk
e, 9% AIEUS dammaraneA] APEWUOZA Q1A
(Panax)yds 21E0)] Bolzoz EAske 222 4#A Utk
(&, 1996). Zeiol4e] AFEUF+= panaxadiol (PD)Z
panaxtriol (PT)°] B3} AFsIAL Sl wiEH=ZA ginseno-
sidestti 9™, BEAY sterol FAIAGTH A A2
2 48x U}t (Hong er al, 1987; Joo et al, 1983;
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Kitagawa et al., 1983).

EQu| Bl Agrobacterium rhizogenes©l
plasmid®] T-DNA7} 2]Exel] == th4=e]
shet, ol Bz78A7F A7HEA

O I
RS HE

U 2 o]de] §-2849] Aol HelA olE AdHL
Z 243l A7t AsEo] gt} (Christen ef al., 1989;
Jung & Tepfer, 1987, Ooms er al, 1986; Park ef al.,
2000; Yang & Choi, 2000; Yang et al., 1998, 2000). <14+
A& callus W% (Choi et al, 1990; Choi & Yang,
1987)7 2AFZ (hairy root) WY (Yang er al, 1998;
Yoshikawa & Furuya, 1987)8 538 AlZd Aol &4
EII\=

B ARME zEHte] BERA A fE i 2
202 HE 5 AEFE (cell line)s A3t 57

574 ginse-
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d], v Foll 333k UV (ultraviolet) FAF A4 224
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1. AEMR

43 Qe e AFTH AFAE HF F LAY
717k @53 e AIAEE sl Aaek £ ndd d
AEE olHsle] Aplid F 3d € e 59 §¢o=
1 A

2745 Ak Aske] ARSI,

i

2. Agrobacterium rhizogenes} tit

A EHE R4S F=dH7] A deep freezerol
Bty U9 cell stock® YM agar WA (04¢g yeast

extract, 10g mannitol, 0.1 g NaCl, 02g MgSO, - 7H,0,
0.5g K,HPO, pH 7.0)°l streakingdte] 28C incubatorel| ]
297 wiFETt. A sl A3iA 100 md S
230 YM DHIR] 20ml S EIL A rhizogenes As single
colonyE &35t 180 rpm2Z 28CollA ODgete]l 1.09]
2 w7k 243047 5 ARG

3. 229 7= 3 it
A £ 334 rEE B A AFe

A A& clean bencheldll A 70%

EtOHZ 187F ¥ #3190}k 3% NaOCEe: ARg-8kd 15-
2087 M & T HESREE 38 ARE & 9ast

filter paperE ARE-3f] EWE] B71& A AsIGL 4t 2
< W2 02-05mm FAZ AE 3 MS agar (Murashige
& Skoog, 19621l 117 2 X4Fst 3 25T incubatorol]
A 48AZE Hulde AAEITE AR wiYst A rhizogenes
Ay T QAT AHE 1587 TS 3 IF filter
papers ARE-3t] FEWHO] #8& AAHS F carbenicilling
500 pg/ml o] 71 MS agartiA|o] &7 25CallA] ahaj st
WA Q4 2SS FESITE Carbencilline] H7FE MS
HiAE 27 o= wAdle FU3, frd BAES Ay
gk Zol2 A root tiplEZHE 1-2cm HolE Hurdt
% carbenicilline] 7} 122 MS agarfl A= A v
SITh. AR A, A 4t =ad2el 29 0.5cem &
712 gl 12 MS AAuiAel HFsle Z"ugz] (100
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o AEZH AMBRHOl Olxl= L&
rpm, 23C)ellA hifjgala, 35 A= At HAst

B AP AHgSnt.

4, WA 91 gy ZRARK
Qi B AR 2 AR A v BRAF &
H}= 2] YeiA] w32 F35 20W Fl, 3.5 Wm™

sec’!, Korea)& ARE-3FI, UV G30T8 30W H3%
(025 Wm™sec™, Sankyo, Japany2 AME3ITH wjAlge |
d 16hr HEEIH oM, UV AHEe BEAZS FET & 20,
25, 3097k 7zt Augsial v A2l R 0, 30, 60, 120,
240 min ZAFE £ ThA] 20, 15, 109714 & 40U7F wlost
o RAFze] A Alxd g AR
lel a0 AlZH HERM
Ginsenosides ke 423} [-FERE S]] ulg} 44
sttt (Ando er al., 1971). 54 AN EHAE 058
Fste] 80T 25-830A 80% HEe 30m & 33] &3}
o AN F vEkE A7|AE AU 2 3 oHER A
FEle gAARI the 23} 1-5FE2E 33 53 1-
BEZTS BT gelo] SRR 13 A & 252
SRS AZANAT ARE BE9S HPLCE vig
500 gL ol =] 045 gm millipore syringe filter®. 3}t
& 108 E HPLC (Waters)Z]oll FYU3F 2, column
Lichrosorb-NH; column (Merck Co., 10 #m, 4mm ID x 250
mm)s A3t Detections Waters R401 Refractive
index (R) A&712 A& & Asie] EX3130) Alxd
£ ginsenosides FE (Rg;, Rf, Re, Rd, Re, Rb,, Rb)E
AH8-3F 5L chromatogram®] 7} peak HEFF 3} retention

AL T
time 3 AFE Hlaste] Gt

I

A=}
Ay

)=]
B2
Z]
KR

=

5371 A3 4. rhizogenes
& carbenicilling 718 MS sj=]9]|

st iR E 27 7HA L

& 2
%713 23C £ 1 A vieS
& wAE & Az uld 345 Alolel] galle] AJo] #F
T} (Fig. 1A, B). 2 & 40-50d Axo] mAakze] Balrt
Ao (Fig. 1C), 12cm V7|2 AZH AL =28
WA 2 &7 wdE A3 PdEA S2o] BAEIY (Fig
D). AE BAge] 23g Ausie] $2&0| HrEA| ¢
2 12 MS AAuRo] HEFe & K817 (100 rpm, 23C
£1) WS ¢ A JE 275 S 2 EAo)
HEEReH, MF 308A s A AR AR 3
e 4 AN (Fig. 1 E, F).



Fig. 1. Induction of ginseng hairy roots mediated by Agroba-
cterium rhizogenes A,. A, B, Gall induction (30 days after
inoculation); C, Hairy root elongation; D, 21 days after
transfer; E, Inoculation of hairy root tip in liquid medium;
F, 30 days after inoculation.

Bgze Qlaelo] Riplsmid S48 ES15e] W2
FPoRA o] wS M, SN APEE D F

e 24T £ A ] AEY REEA T HE
AzAA o] A3 A7iEA] 2 viRME AKo] ZEn
callus HiFHETH Be REAES sl U] 7S
53 822 S ygoz Adsled o] ofg- -8tk 2
AYANNE A rhizogenes ATE BiFsle] A 3348 diskell
HEsk] A BAES FE3IN, root-tip IS o831
7ol 7Fsst

w0
VST

Zo] NEFE et
2. MM B0l ofst pAuEE DAR0| Mot

NMRAZLE HoM FHA7E 22 =YE 7] o]
=49 FAAe] geoF ARIE HAXel wet 540] o g
Wo)7} o9 Alslc} (Chilton, 1978). WA B WolFE
Arer £ Qe v AEFEAM] TAo] dujFoez Pas)
o}, Akl mAE Fola] AAE wWolol ogt Fejd Ajolrt
Fasl o] vlwE wE AEFE A} Adsisien, o
oM AR 135 tist] AFAFE AT (Table
). 2 A3} o] W AL =Tl vis) oF 1.5-28) A%
o] Bgtom ol5& Aldslo] X&H oz wjdg AAS A
# 3709 A EF (KGHR-1, KGHR-5, KGHR-8)9] 7-%-oll&

=
=

- Ofis= - OJEHE - ZNS -
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Table 1. Superior Cell lines selection among hairy roots induced
from ginseng root by A. rhizogenes.

Fresh weight Ginsenoside contents

Cell line

(g/flask) (mg/g - DW)
HB-H 3.89 = 0.35° 4,70 = 0.41
HB-T 5.20 = 0.47 6.08 = 0.62
HB-A 4.71 = 0.51 7.07 £ 0.68
KGHR-1 7.13 £ 0.59 10.32 £ 0.85
KCHR-2 6.22 = 0.49 4.49 * 0.35
KGHR-4 6.74 + 0.65 5.26 = 0.54
KGHR-5 7.72 £ 043 9.55 + 0.72
KGHR-8 7.65 = 0.61 10.25 = 0.93
KGHR-9 7.42 = 0.67 5.95 = 0.60
KGHR-10 6.34 = 0.48 6.53 = 0.51
KCHR-11 5.58 = 0.51 4.05 = 0.37
KGHR-12 5.67 = 0.59 6.04 = 0.61
KCHR-13 5.37 £ 0.45 4,82 = 0.33

2. Each values represneted mean + SE

o2 B2 vlEl oF 1.58) o] Aol EUTh (Table 1).
AEZEE 27} 12 MSTA A 2AE ehS ¥}
o oF 1em 2 Ml ik 3 F FAE AEF FolM
ginsenoside T MEFE ALSIAL). o5 Foll o] &
43 429 A ¥F (KGHR-1, KGHR-5, KGHR-8)2] 73-9-0)
£ % ginsenoside®] #o] & AXFof Hlste] A vE}
It} (Table 1).

Ax

aizhol] UIxk= Bkl

Aygel| Ager zhzte)
&2t KGHR-8 2A2FE o]43l MS9} BS
Hiz] 28] MS 71999 BS vitaminsg F 713 MS/BS H)
AE A&slE T BS ¥R 2] vitaminsol = MS ®iA| 9
vitamins (2.0 mg glycine, 100 mg myo-inositol, 0.5 mg nico-
tinic acid, 0.5mg pyridoxine-HCl, 0.1 mg thiamine-HCl) X
t} nicotinic acid®} pyridoxine-HCI®] 0.5 mgL® © H715
o] 3L thiamine-HCI®] 73-9-cl= 10mg/L B 7o} Utk
Zyzte] wxel] Q14 BAE AAF 1g2 40ml HAERR o)
HAES F 3097 AUt A9 g iR Rt MS/B5H)
A 25% o) B2 Aol SyRIGEY stk 2
v ALEY ke H493 A3 total ginsenosidese A3l
S MS/BSHIA] Bohe MS HiR|olA 8.745mg o2 &
o} Ak welXE MS MiAZE ¥ E=A SEFHATH (Table
2). o|2igt Az 2 w) wjx] F¢] 71 vitamins JEEF
[e]

& oA Mok B4R ARE FAske Hog 8

s Zlow AkRH
7S B8l fr8EE e dEes A feiMe
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Table 2. Media effect on the growth and ginsenoside production
of ginseng hairy root (KGHR-8).

Table 3. Media effect on the growth and ginsenoside production of
ginseng hairy root (KGHR-8) in 20 L bioreactor.

i i i i . Fresh wt. Dry wt. Total ginsenoside
MS 9.040 + 0.582% 0.554 = 0.023 8.745 = 0.651 MS 1,450 = 102 96 + 0.624 8.90 = 0.701
B5 8.440 = 0.229 0.548 = 0.019 6.250 *= 0.562 B5 1,123 = 105 88 + 0.783 7.02 = 0.631
MS/B5  9.960 = 0.397 0.560 = 0.012 7.135 = 0.463 MS/B5 1,597 = 143 105 = .050 9.12 += 0.583

2: Each values represneted mean = SE.

bioreactor HjFo] 2 ol), wlehA Hzb kT A
3 A9} scale updt 20 L bioreactorel| A9] ¥iA] F5ol wh
& 2429 WAL ginsenosided] TS RARBIATE A
d 2AEF AFETTE M2 ginsenoside Aol E91A
KGHR-8 /& AMsIEd], Az Aduidels 100 me
47} flaskE ARESI7] wi2el oF 200907F 2 20 L) wi%F
71N T BAsH ARSI, 8 ginsenoside®] ko] 1)
2 fAEEA gk #Rlske Aol Fasith. KGHR-8 &
e 20 7)ol E2 (seed root) 50 g2 HE3H dim
light sfollA wiFatdct. = Ax Aol ARSE viA|olA ]
T 1 kg olde] AGHEE veRileH, 100me 7t flask
5 AR-EE A Aot FUsHl MSeiAe] BsuiR| €] HERR]
< 7Kk MS/BS AN 7P 2 ARES JERIT
(Table 3). QU3+ BF29] B4 AzEeaI0NM wiFe st
1 &3] & bioreactorol A BlYE HE AR S F AlEd
AL HwA dAsH fAEE Ao2 Yeht gz
< A% Ay 208 ST o FEepaas o)43t 7z
AFAIAE el o8 7Fsd Ao=Z AlE=HA

2 Each values represneted mean = SE.

7} AAF 71202 11502 F2A} X@]E 1o vlsir A
Aol o ZAo7 Yelgt) (Table 4). 23U, AREY £
As FRARE Pt 117 mge 2 gAje] el HaiA] &
2 AlEd RS JERReH, 53] PDA| Alxde] ¢l
&3 ZAFZo) HlEiA 48mg 22 30% o) =okth BRA
SHAA WS i BT AR gl BA U e
o] AR 23] 23R o] AlEde] A3
< 23907 YEog Alrdnh

20 L bioreactors ARE-S}] AdlE ZANTO ZRE Al
o] e ZUATN7) SI8iA BXEleh dXEE gt L &
e AT (Table 5). 32 HEHF 509 242S )
G710 B 4047 F Aok oF midst & AATH AEF
T3 AFEe] $ES ZARE A 100 mé EekaA v
Ao} viR7A 2 guldo] F2AF X StHA vl 2
2o n)Ele] 1.78kg o2 e AFES Ve ey
% ginsenosides $HEFS FRAL AFste] Yk RGO
1241 mg o2 34% A= FA Jeigen, 53] MdzEeia
vlgae g2A PTAl ALEYY] dgo) A Uehgt). ol
3 Ak FA) QaiA Qi mATe] 2AARFEA R

4. oW AL ) of I YL wovd, MjPeFel o] meplE JaAk
W mahze] M RAVE R Ak AT A Esil Aot Aoke R Ehs A0z Ui B

Mol MIAE BT 2ARP) A4 S 00ne BB HEAEEY) BRPSS PIIE F O 42T A8 A

2 olgsle] AFS WS 2 A% PP AT sled sk B Ak 20 G Wast o,

Table 4. The effect of light irradiation on the growth and ginsenosides accumulation of ginseng hairy root.

Culture Fresh wt. Dry wt. Ginsenoside (mg/g - DW)
condition (g/flask) (gfflask) Total PT PD
Dark 11.55 = 0.43% 0.81 = 0.05 10.37 = 0.91 6.84 £ 0.53 3.53 £0.38
Light 10.20 = 0.30 0.71 £ 0.05 11.73 £1.02 6.88 = 0.61 4.84 = 0.41

?: Each values represneted mean = SE,

Table 5. The effect of light irradiation on the growth and ginsenosides accumulation of ginseng hairy root in 20 L bioreactor.

Condition of Fresh wt. Dry wt. Ginsenoside (mg/g - DW)
Culture (g/bioreactor) (g/bioreactor) Total PT PD
Light 1,692 = 162* 112 +10.0 12.41 £ 0.62 9.27 £0.49 3.14 £0.13
Dark 1,781 = 195 121 =103 9.25 £ 0.43 6.29 = 0.27 2.33 = 0.16

2: Each values represneted mean + SE.
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Table 6. Effects of UV irradiation on the growth and content of ginsenoside of ginseng hairy roots.

Preculture Postculture UV irradiated time Fresh wt. Dry wt. Ginsenoside (mg/g) -
period (day) period (day) {min) (g/flask) (g/flask) G-Rg Triol Diol
30 9.10 £ 0.81* 0.55 = 0.05 1.64 = 0.06 3.84 3.32
20 20 60 8.91 £ 0.70 0.53 = 0.05 1.38 = 0.03 3.53 3.99
120 8.43 = 0.83 0.51 = 0.04 1.81 = 0.09 4.37 4.31
240 8.20 £ 0.57 0.49 = 0.03 251 = 0.10 4.87 4.54
30 10.0 = 0.91 0.61 = 0.05 0.92 =£0.02 3.50 2.54
25 15 60 8.91 = 0.71 0.53 = 0.04 1.57 = 0.07 3.60 2.02
120 8.87 = 0.55 0.53 = 0.04 2.54 = 0.15 3.81 3.63
240 8.70 = 0.80 0.52 = 0.04 2.73 +£0.19 4.54 3.58
30 11.31 = 1.01 0.68 = 0.02 1.65 = 0.08 3.22 3.28
30 10 60 10.40 = 1.00 0.62 = 0.03 1.01 = 0.06 3.97 3.09
120 10.35 £ 0.82 0.62 = 0.03 1.09 = 0.04 3.90 3.76
240 9.60 = 0.83 0.57 = 0.02 1.20 = 0.04 3.96 3.83

2: Each values represneted mean * SE.

5. UV =AF &3

oAt AR WA UV A olsh mayae] A B AL
Td YAl vxlE 2AEP) $lsiA AzREERRECA 20,
25, 3047+ wlgE F UVE 0, 30, 60, 120, 24087F 747}
ZARE  THA) 20, 15, 108744 & 40U7F Wi & ol
FAsk Qi made] AR AbEd RS 2ALSISITH
UV Had wjed7|zie] A3 UV A7) #ers AT
3} ABSo] Frple A Bon FUT 77 Fde
UVe] AgAzlo] Lojd4E ko] ashe AFE BA
t} (Table 6). 22} ZAEU] 9ol UV XA ik
A7ke) A3 UVe Ae)7|7be] #erE Aaske BEE B
o Uve] el 28] BAEe A% thk ARlHE B
Uellig ey, olxitiaktEgl AlEde] gk SUHEE 73
&S BT} (Table 6). E3] ginsenoside-Rg 734 25482
Akl & UV HAE 2408 HskE 159 7 Tt
RS ol 7P 2 S UERRITE (Table 6).

Uve ikt chido] ojgix Fslo] YEA - Tt
g8ke Rtk A8 UV ZARE 34 2189 A%, 49

%, 9] Zo| 2+ ezt s, BRI AATIA
olatstebh T3-S AT B A ] A

[eJile)

9l We-g WSt} (Park er al, 1997). E3F UVeE A&
9] o)AHAHAIE A=sle] isoflavonoids B/JAI7IAL (Beggs
et al, 1985), B¢ HEhWAM ENA anthocyanin®] 3
(Beggs et al., 1985; Ozeki, 1996YS f=dhz 207 deiA
Atk At BARZS] 7ol wldAl UV ZA] &ate] A
22 tha JAFH Yo, oJAHAREEQ] Ak
7Yk 74gke e hiRich

#2 Ri-plasmiddl] <Js) FAHAEE & (Rheum undula-
tum) 24201 tannin (Hwang et al., 2000) 24 A%

= Q. =
'—'TZ:I]T: S
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(Buplurum  falcatum)*l| 4] saikosaponin (Ahn et al, 1999)
59] olaARIES AR} she ATt ol AlEE o]
it} QAF ZAMIES B3 AR AR e Zwfofellx] &
Q1= (Furuya et al., 1970, 1973), ©1] 4. rhizogenes
Ri-plasmid £l 23 2AZ0] o] AEAGZEA7}
A HA7HEA ek uiF7IolA At AHALE QIR
glo} ALY ko] v)Elon, IBAS sk ulkeld
S ZAfolE 28] Ax gol FHo| HIJUT (Yang er al,
1998). Beta vulgaris®] R/FZolAME AALr e Eoh
betacyanin® betaxanthin®] $3Fo] 79] v|SEAL T B2
A B 3Tt (Hamill er al, 1986). WFH Ax (V.
rustica)l e 71Ut BATolA] 938 AdLt eln
o} oF 238 A% nicotine o] Beo] HHHETL RIEH
v} glo] (Hagimori e al., 1982), 71U} vl ofgh ¢l
OIRIAMIE A T AE-EAC Wbk Aol7t UeS
AAberTh 3 sampleslHAA) 7= B Xel7t U& RS
2 AEEE v, giiR wjg)e] 2EeS otk
o] ¥ Bo] 2FHE Aoz BuHe] 9J=Hl, Yoshikawa &
Furuya (1987)= 214+ 2429 AAAZ7F HF 18Y o]Fo]
3B AFAIE 30¢ Tl 2AES AFHSH7] wEel A
Ty )] zxlol7t e Ao AlgH)h T3 YR H
M= A wigA] B3k GAFEe)] wEbA] o] XPiA ARl
o)z} 9Jon A welE Zjol7t Yle Ao HAH
(Laneri et al., 1990), Bj¥A2] &74z7A0l weba] ztel7} gl
< F Ue Aoz AGEM 2 AFME FrA] wE ¢
Abmare] At woRgv)e] S5l mEME AREY 4R
o ztol7} Vbl I 3O ZE T-DNAS &3t F2H
3E]o] 3 DNAC A91EE T-DNAQ] copysot AH#Ixel
uja} HHA S} gk BAS cell lineZtoll o2 iAMTE

(o]
BAZS
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o] Aol zolrt A& ¢ Avkar B A=, drropa
belladonna®] A cloneZtell= alkaloid o] AHol= 10
wjold zjolrt FREJTIL ST (Kamada et al,, 1986).
o] T-DNAY st FAZE 739 T-DNAHS] & &
2E A ARPRARe] Aol osk] SE2F balance
o we} oJUAMIES] T Aol7t UEh e ZeE Ho|
™, Yoshikawa & Furuya (1987)& 4+ 22e] A A&
F32Ro2 [BAS kineting F7} H71sh uf AAuREdol
2} ALY Fhefo] 20) o]} FUIsHe Harste] FAAZA
= QA AEAAZAAS VI EN oA 3t
7FsAE AAFEE vb Atk Z#{y Kamada ef al. (1986)°]
RIFUE cloneZtol 2to)7} At Azhd of &7 cloneF:
oA QA AEEER 93l AAe] FrkshH AlEd A
o= ZJo]7} UThA T-DNASY ¢jsle] daAAsE i =
A2 AEFE o|AUARIE AAES $13 A2 L MEFEA
&85 5 Ue 7FAE BoE Aoz 7diEn).

5

A. rhizogenes ATE ©]-&31] 3R B A TeA
> gk & 2% bl olgale] 4%k M E
SIS, AAER A FEAF M7 A 2D AkeEd
o MXe S AT 2 A} hiddk A
T7F AAF 1ESE 1150 % F2A AT ol HIsiA
Aol o, Abzdgtake FxARGE et 11.7mg e
Z =% afekE)e) 2 a3E A7) YsiA 20 L W
SN ul et Aap o] FZAL A2IIHA ujYget =
g2 Hlgle] 1.78kg 02 & ARAS Yepigioy, F
ginsenosides T FFAME A BGe] BAZo] 1241 mg o
2 34% B 7 Jepter, PTAl Abzde el B2
S7F8 B3tk UvAgld] o8 A% 2 ARZ USRS AL
g A3t uvAe] A wjg7izie] 4 UvAE7|7ke] Fes
5 ARSI AEFO] TR A HYoH 5d3 717k
Folle Uve] Xgrlzle] Aojdas 7hAshe 4eS Bl

o)A}
fE =

g,
o3

N g
0o

A2 O
- =

i

b
=]
=

:

—

X

et

b1
oL

Ab AL
B A7 a2k E47)20F (2006-1243) 2 Lo
2 e AFgAR A7 Al A=Y
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