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A 18] AAA, A7 @A D 284 (Glycine) 3 WA 5mg/L, " Lo]x=AlE (Myo-inositol) 150 WA 250
mg/L, Elobl HCl(Thiamine HCI) 1.5 WA 2.5mg/L, Y3a¥HA(Nicotonoc acid) 0.5 WA 1.5mg/L, Ig]=Al

HC1(Pyridoxine HCl) 0.5 WA 1.5mg/L, Thidiazuron(TDZ) 0.5 WA 1.5mg/L, a-Naphthaleneacetic
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(Glycine) 3 WA bmg/L, 7|2o]x=A]E(Myo-inositol) 150 WA 250mg/L, EJo}dl HCI1(Thiamine HCI) 1.5 WA]
2.5mg/L, Y3®AF(Nicotonoc acid) 0.5 WA 1.5mg/L, I ]54l HCl(Pyridoxine HCl) 0.5 WX 1.5mg/L, 6-
Benzylaminopurine (BAP) 0.25 W*] 0.75mg/L, Indole-3-Butyric Acid(IBA) 0.05 W] 0.15mg/LE ¥33}+=
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A 18] AdoAM, A7) @A 3)L of~F=2WAH(Ascorbic acid) 0.5 WA 1.5mg/L, =E]41(Glycine) 3 WA 5
mg/L, "] 20]%x=AE(Myo-inositol) 150 WA 250mg/L, Elo}¥l HCl(Thiamine HCI) 1.5 WA 2.5mg/L, YA EAF
(Nicotonoc acid) 0.5 WA 1.5mg/L, |2]%=2] HCl(Pyridoxine HC1) 0.5 WA 1.5mg/L, 6-Benzylaminopurine
(BAP) 0.75 WA 1.25mg/L, Indole-3-Butyric Acid(IBA) 0.05 WA 0.15mg/LE X3Sl wjAlo A AAIS= A
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(Glycine) 3 WA] 5mg/L, v Lo]=AlE(Myo-inositol) 150 WA 250mg/L, Elo}F1 HCI1(Thiamine HCI) 1.5 WX
2.5mg/L, YI®AF(Nicotonoc acid) 0.5 WA 1.5mg/L, F&]=4l HCl(Pyridoxine HCl) 0.5 WA 1.5mg/L,
Indole-3-Butyric Acid(IBA) 0.75 W*] 1.25mg/L, Naphthalene acetic acid (NAA) 0.25 WA] 0.75mg/LE X3+
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4) 471 A 39 FEolA Hele d4T F, 719 =sAA Q5SS Adse dAE E2dske FdF A
= “7W]E‘r 5" FTA S A MPLEE ATt

A7 @A 1D ZF841(Glycine) 3 WA 5mg/L, W Qol:=AlE (Myo-inositol) 150 WA 250mg/L, E]o}wl
HC1(Thiamine HCI) 1.5 WA 2.5mg/L, Y=ZEAF(Nicotonoc acid) 0.5 WA 1.5mg/L, ¥&=4l HCl(Pyridoxine
HC1) 0.5 WA 1.5mg/L, Thidiazuron(TDZ) 0.5 WA 1.5mg/L, a-Naphthaleneacetic acid(NAA) 0.05 Wj#]
0.15mg/LE 2F3te mXdA HAlste o] vtgdAstn, §49 U™ 4HE dla, §49 ofdide] 918 &
shal, §9 Siweo] wixlol gA X4t AAlskE Blo] npgrA s

ol H7tE = 284l o xAH(amino aicd) F SHUE wlg A EA M ¥EE o]<(ammonium ion)I} -
e Fele da(reduced nitrogen)E Fwshe dUAd s SPD# m] Qo] Al 2 HIEHY BESHAIC]
QTR oA EY AR AAY v 7 ARolVIE st Mxy Aol thRe] A AMEE=
Aiolm, AE 2AFdAE ALZIEDZN AHEH L O‘Oi —.%«] ZHe) 2~ A FEERE of ) Wi, A
A ST &&= gk, vlEN B Al Heolwl HCl, UZEA, 541 HClS v oAl &7 »l3t
AR AE 2ANGNA AGE FAAE 29E ‘/lrE]rlﬂf‘% 53] v

Elolul2 FF  thAF2HE-(carbohydrate
metabolism) ¥} o}n) A AB3HA (amino acid biosynthesis) ZHgol] Tojsls Q3 AJRojr},

web] 7] iAol ABALY $D, T4 L A4S FAAE ABAFEAA(AEEZE) 4 (Auxin)
154NMQ~WEﬂHmmmmm)ﬂE4Tm ‘ﬂohw}%ﬂd ) @ oA % Elobyl HCI, YsElak, ¥4
A HCIE A7bbe e FAF aiguE vl 5T o Adx @ wAelel @A, A, Al
Frelsheleh,

ZA G AAHA MFAZEE fFrE Aers AEA FH 2 wigAd we, AME ) (BT,
somatic embryo, &XA] Hje} o] 7|@HE& E3lete AME)R 38k AAE v LA EEMMINTEE, somatic
cell embryogenesis, HAA S AAME Ao ZHE AH wE FAAAZI AU, dAANA A7 AHYA2HE b
HHo g wE TAYNE= ) dAE A F A2V FAFIAY, BE A228E JH Ax7F A4 (direct
shoot organogenesis)®7|%= 3tch. 53] AHAZRE A A2E fFrshe 49dde AeoA FHF(AE
Q, e, Z7]9 H3HEMD)S ¥ 13

i1 adventitious bud, d Hhd o 2 jro] YA EA] = 7|Holy A A A7
) ¥A4S FEsta ol2HH x5 A AAYAZL F Ao

EE, 37] WA DE GAHelA 6 A 10 T2 Axsk Ale] waA e, 8791 o] nrh nigA s,

w3 A7) 9A 2)9 Az AL ofA~zEMI A (Ascorbic acid) 0.5 WA 1.5mg/L, S8]A1(Glycine) 3 WA 5
mg/L, 7]20]%=AE(Myo-inositol) 150 WA 250mg/L, EJo}:1l HCI(Thiamine HCI) 1.5 WA 2.5mg/L, Yz &4t
(Nicotonoc acid) 0.5 WA 1.5mg/L, ¥|2#]=41 HCl(Pyridoxine HCl) 0.5 WA 1.5mg/L, 6-Benzylaminopurine
(BAP) 0.25 WA 0.75mg/L, Indole-3-Butyric Acid(IBA) 0.05 WA 0.15mg/LE X3St} wiA|o A AA|F+= A
o] vigtAalaL, WAEAA 3 WA 5 F3F AASk= o] uhEA sk | 4590 Fo] B} npgrA st

ol M7l E ofx~mENIARE WIEMT CEX AE A 7|E2u|Ro H7tste] A&k AS- ul Aol A
A71= HlE  3E(phenolic compound)?] TAS  AAISte HY AEAS ZW(browning) FE W
(blackening) @4 7271 AAS ajdne AANFEES o= a7= epdr),

webd A7) el ABAEe] BE, T4 2 AFE FAA7E ARAFEAAIRE2E) SA Auxin)
A%l 1BASH AE7IY (Cytokinin) A1%e] BAP vt ohuje} ofaz=wla, 222, mleowAlE, EHoby Kl
YR, SEA HIS B A9 FAT APUE Ve 57 o Aeamyy uhe AxE 447

T ST

w3k, A7) @A 3)& oA~z EM A (Ascorbic acid) 0.5 WA 1.5mg/L, Z8]Al(Glycine) 3 WA 5mg/L, H|L9]
=AlE(Myo-inositol) 150 WA 250mg/L, Elo}7l HCI(Thiamine HCI) 1.5 WA 2.5mg/L, YZEAF(Nicotonoc
acid) 0.5 WA 1.5mg/L, ¥]2]=4l HCl1(Pyridoxine HC1) 0.5 WA 1.5mg/L, 6-Benzylaminopurine (BAP) 0.75
WA 1.25mg/L, Indole-3-Butyric Acid(IBA) 0.05 W#] 0.15mg/LE E&sl= njA|olA] AAsH= Ho] nph2ls)
3, P 3 WA 5 F=3F AAsE Ao] uigrAlsly, 4591 Ao] Hul wiEA s}

w3 A7) 9A 4)¢ Byo PAE ofAmEMA(Ascorbic acid) 0.5 WA 1.5mg/L, 28 21(Glycine) 3 WA
5mg/L, "] 2.0]x=AE(Myo-inositol) 150 WA] 250mg/L, Elo}byl HCl(Thiamine HCI) 1.5 WA 2.5mg/L, Y=z
(Nicotonoc acid) 0.5 WA 1.5mg/L, 3&%=41 HCl(Pyridoxine HCl) 0.5 WA 1.5mg/L, Indole-3-Butyric
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Acid(IBA) 0.75 WA] 1.25mg/L, Naphthalene acetic acid (NAA) 0.25 WA 0.75mg/LE XE&3F= vlA|o A AA
sk Zlol vhEAsta, AEA 4 WA 8 73+ AAstE Aol upgA sy, 6590 Zlo] Bl uhgA i),
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<A 1> AZAA) oW AHY, 9B) 2Hory A2 HE WY

590 FAT HAUE VA 57 o AzelA U= ofdd (RS AHe], PAolA B B 2w

7 oER ARST, a9 thg, FANAFRAAUAA 708 ool B Wit FUW(274 8lm, ol
AESIL 2% AlAZMIEFNOCD) Solo] F71 A 72

A st 92w el sEH 38 AlH s,

I F, AF 2 a5 $nE oY g o Fouel

, 2t A FA® (main vein, midrib, g9 F4 7oA £
S g = A 9. FE Ao g HE JPF #F& W wih)S ¥x9ste] JlEel Ao Zdolrt ZHzt 1em
AL A o] 7HAAYE Wz el 3 99 olgid(abaxial surface)o] Y& e ¢ v (adaxial

&)
surface)o] ofef= FalA atef, oy Qo wRy AerE FPAF|L FAE Fedhs WiAEMN, 317] F 1
o 71A1=% upel Zo], WPM 7)< (Lloyd & McCown Woody Plant Basal Salt Medium w/o vitamins, MBcell)ol
FAZ Q9 ~(Sucrose)  30g/L, ZEA(Glycine) 4mg/L, "L o]x=AE(Myo-inositol)  200mg/L, EJo}ql
HC1(Thiamine HCI) 2mg/L, YE®AF(Nicotonoc acid) 1mg/L, 32521 HCl(Pyridoxine HC1) 1mg/L, oF7F(3H3H)
7g/L, Thidiazuron(TDZ) 1mg/L, a-Naphthaleneacetic acid(NAA) 0.1mg/L 2 PPM (Plant Preservative
Mixture, Plant Cell Technologyiit) 1m¢/LE H7lste] Axs F,  wix|e pHE 5.88 A3}

>

I EH#(121C, 1.2 kef - cn pressure, 15+) § & AM&3}3lT).

# 1
FER & =
NH,NO3 400.00 mg/L
MgS0, 180.70 mg/L
K,SO, 990.00 mg/L
KH,PO, 170.00 mg/L
Ca(NO3) 41,0 386.00 mg/L




[0084]

[0086]

[0087]

[0089]

[0090]
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CaCl, 72.50 mg/L
ZnS0,7H,0 8.60 mg/L
NasMo0,2H,0 0.25 mg/L
MnS0,H:0 22.30 mg/L
H3B03 6.20 mg/L
ClongFeNgNaOgSH;;O 42.11 mg/L
CUSO45H20 0.25 mg/L
Glycine 4.00 mg/L
Myo-Inositol 200.00 mg/L
Thiamine HCI1 2.00 mg/L
Nicotinic acid 1.00 mg/L
Pyridoxine HCI 1.00 mg/L

TDZ 1.00 mg/L

NAA 0.10 mg/L

PPM 1 me/L

Sucrose 30.00 g/L

Aagr 7.00 g/L

Hi A1 2] pH 5.8

Ay = Uof(incising) X435
1o] SIH H&= ool uix|o| A Zbz whEk

20 Lhehid vhsh o], o Fulo] AE W, o obshwle] 9% Fata, U Rwel wiHd] B A YARS
& Ao

wf, e
X2
& X drEk o T A7) Al PY4E
A\ B) (%)
v = (Abaxial side) 9 T8 53 8b’
(¢l ofghiHo] 915 Fatar, o Swo| #) . :
Aol A 2 4h) A @ 76.5
=1 T =(Adaxial side) $ T8 2.3
(¢ o] A& &alar, < ofAHo| Hj . :
Ao 2A A4 A @ 40.4
Significancey
A sksk
B *
AXB NS

P < 0.059141¢] Duncan's multiple range testol ©]3F %74 (Mean separation).

NS(not significant), #*, #*+& ZFZF P < 0.05 2 0.01014 2)Ao] &,
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[0092]

[0093]

[0094]

[0095]

[0097]

[0098]

[0099]
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<AAd 2> AH2ZE

1
L)
Y
X
o)
P
ot
o

ZIWel Al wleF Sl & dA AYxFE A4 4Ax P4S FE57] Astd H 39 2o E AlxE HiAE o
&3kt

TAH o2 Murashige & Skoog Medium (MS ®jA], M0221, Duchefa)e] 3= *(Sucrose) 30g/L, o}~z EHI
AH(Ascorbic acid) 1mg/L, =8 21(Glycine) 4mg/L, ™ 2.0]%=A1E(Myo-inositol) 200mg/L, EJo}¥l HC1(Thiamine
HCI) 2mg/L, YEAF(Nicotonoc acid) 1mg/L, ¥2]5Al HCI(Pyridoxine HC1) 1mg/L, o}7F(3HH) 7g/L, 6-
Benzylaminopurine (BAP) 0.5mg/L, Indole-3-Butyric Acid(IBA) 0.1mg/L, PPM (Plant Preservative Mixture,
Plant Cell Technologyiil) 1ml/LE 7}t A|Z3E &, wjx9] pHE 5.82 ZAs ] ngHAF(121C, 1.2 kef

2 - = -
~cm pressure, 15%) 3 & Al8-3}AT).

F 3
IR s =
NH4NO; 1650.00 mg/L
MgS0, 180.54 mg/L
KNO5 1900.00 mg/L
CaCl, 332.02 mg/L
CoCly . 6H50 0.025 mg/L
7nS0, . 7H,0 8.60 mg/L
Na,MoO, . 2H,0 0.25 mg/L
MnSO, . Hy,0O 16.90 mg/L
H,’gBOg 6.20 ng/L
KI 0.83 mg/L
FeNaEDTA 36.70 mg/L
CuS0y . 5H,0 0.025 mg/L
Glycine 4.00 mg/L
Myo-Inositol 200.00 mg/L
Thiamine HCI 2.00 mg/L
Nicotinic acid 1.00 mg/L
Pyridoxine HCI 1.00 mg/L
Ascorbic acid 1.00 mg/L
BAP 0.50 mg/L
1BA 0.10 mg/L
PPM 1 me/L
Sucrose 30.00 g/L
Agar 7.00 g/L
Hi A1 2] pH 5.8

¥ v, o AAoA fEE AEAE A7) 8A 100 b B AE wgE fFE¥(plant culture

vessle, 917 10m, o] 130mm)ol X738 % WAE}(23+£2C, 16/8h light/dark photoperiod, 40 pmol m s

Dell A T 437 wjkarglon] AA HalE B3 Az P8-S ¥ 4¢ eI
w3, w 20] UERE Hlel gro], Aels Mo wRH Wik 4F Fo TRAR(EHE, mutli-shoot)7} FAHE
AL Feld 5 At

i 45 5 AgzzRE A4 49 Alxw dEete]l A7) A 100 mee] EoldE A= wYE #ed
o
AL

(plant culture vessle, €174 10mm, 1 130mm)ol] X]4+3F 3 WAFe}(23+£2°C, 16/8h light/dark photoperiod,



[0101]

[0102]

[0104]

[0105]

[0106]

[0107]

40 pmol m's Dol ThA] 657+ mjokatgl o, wjo
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F 4
ANx A& Shoot No. Shoot Length
(4T, %) (M F45467, /explant) (N F4T46T, mn)
71412 5 81945 1" 2.540.2 18.8+1.9

‘Each value represents the mean®SE.

<A B FABAHD)Y F4

CEEEEREE

A% g,

w3kd AxE FAEAE A

SAA717] $18te] dl7] & 59 AR AxH vl

TAF o7 Murashige & Skoog Medium (MS ¥jA], M0221, Duchefa)el] 3 E2 *(Sucrose) 30g/L, o}~z EH]
AH(Ascorbic acid) 1mg/L, Z221(Glycine) 4mg/L, "] 2o]x=AE(Myo-inositol) 200mg/L, EJo}¥l HCl(Thiamine

HCI) 2mg/L, Y3@EAF(Nicotonoc acid) 1mg/L, 3 2]=A HCl(Pyridoxine HCl1) 1mg/L,

ol7H(3-H) 7g/L, 6-

Benzylaminopurine (BAP) 1.0mg/L, Indole-3-Butyric Acid(IBA) 0.1mg/L, PPM (Plant Preservative Mixture,
S wfx|e] pHE 5.8% ZAde] 1HE(121C, 1.2 kef

Plant Cell Technologyiit) 1m¢/LE #7}sle] A

) o )
-cm pressure, 15%) ¥ & AL&3}SIC).

%3

Oz RF

5

AR =
MgS0, 180.54 mg/L
KNO3 1900.00 mg/L
KH,PO, 170.00 mg/L
CaCl, 332.02 mg/L
CoCly . 6H,0 0.025 mg/L
ZnS0;, . 7TH,0 8.60 mg/L
NaoMoOy . 2H;0 0.25 mg/L
MnSOy . Ho0 16.90 mg/L
H3BO3 6.20 mg/L
KI 0.83 mg/L

FeNaEDTA 36.70 mg/L

Glycine 4.00 mg/L
Myo-Inositol 200.00 mg/L
Thiamine HCI1 2.00 mg/L
Nicotinic acid 1.00 mg/L
Pyridoxine HCI 1.00 mg/L
Ascorbic acid 1.00 mg/L

BAP 1.00 mg/L

IBA 0.10 mg/L

PPM 1 m¢/L

Sucrose 30.00 g/L

Agar 7.00 g/L
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[0109]

[0110]

[0112]

[0113]

[0115]

[0116]

[0117]

[0118]
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uj <] o] pH 5.8 |

a9 g, AYzdA AH EstE AMxE A7) aA 100 meo] EU= AE WS F29 (plant culture
vessle, 917 10m, o] 130mm)ol X738 % WAE}(234£2C, 16/8h light/dark photoperiod, 40 pmol m s

Dol A TRA 4F3E wlkate] Ak

i

I A= R 6B ,
RE e H, A ze] ol 36.1m 95 larich
F6
FAEA FdE Shoot No. Shoot Length
(%) (/explant) (mm)
7M1 5 84 744 7" 3.5+0.2 36.1+0.3

“Each value represents the mean*SE.

<AAld 4> FAEA e FH0LED)

A7) <Al 3>l A 43 ke A EAY] BEE A7V HElA 7] F 79 2SR Axd wiAE
o]-g-3Ftt.

TFAHeRE, 1/29] X2 Murashige & Skoog Medium (MS ®iXA], Including Modified Vitamins, M0245,
Duchefa)ol] 3222 (Sucrose) 20g/L, o}~ EZ®WAF(Ascorbic acid) 1mg/L, =2]41(Glycine) 4mg/L, Uloo]
A E (Myo-inositol) 200mg/L, Elo}¥l HC1(Thiamine HCI) 2mg/L, YZ¥AF(Nicotonoc acid) 1mg/L, &%=
Cl(Pyridoxine HC1) 1mg/L, ©o}7F(3+d) 7g/L, Indole-3-Butyric Acid(IBA) 1.0mg/L, PPM (Plant
Preservative Mixture, Plant Cell Technology) 1m¢/LE Z7}3}e] #A|Z3 3, wiA|9] pHE 5.8% FA3dle] 1

otg i (121C, 1.2 kgf - cn’ pressure, 15%) 3+ & Al8-3}3ic).

2z 7

PR it %
NH,NO; 825.00 mg/L
MgSO, 90.27 mg/L
KNO3 950.00 mg/L
KH.PO, 85.00 mg/L
CaCl, 166.01 mg/L
CoCls . 6H,0 0.0125 mg/L
ZnS0, . 7TH,0 4.30 mg/L
NasMoO, . 2H,0 0.125 mg/L
MnSO, . H,0 8.45 mg/L
H3B0; 3.10 mg/L
KI 0.415 mg/L
FeNaEDTA 18.35 mg/L
CuS0y . 5H,0 0.0125 mg/L
Glycine 4.00 mg/L
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[0120]

[0121]

[0123]

[0124]

[0126]

[0127]

[0128]

[0129]
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Myo-Inositol 200.00 mg/L
Thiamine HCI 2.00 mg/L
Nicotinic acid 1.00 mg/L
Pyridoxine HCI 1.00 mg/L
Ascorbic acid 1.00 mg/L
1BA 1.00 mg/L
NAA 0.50 mg/L
PPM 1 mé/L
Sucrose 20.00 g/L
Agar 7.00 g/L
uj 4] €] pH 5.8

a"d v, 4 3 g T FAEAE A7 wiA 100 mee] Eelde

A5 wgE f2"¥ (plant culture

vessel, 917 10m, o] 130m)o] 23§ 3, WAEI(23+£2°C, 16/8h light/dark photoperiod, 40 pmol m s
Dol A ThA] 657 wlokate] Wals FAAZT
T A%, 1 8o uvEbd nie} o], i 79 2SR Alxd HiAE A&t wigels o, e FHES
86.0%, “fejol 7= 8.371, #el Aol 4. 1mYS st
X 8
e A Root No. Root Length
(%) (/rooted shoot) (mm)

71 5 86.045.9" 8.3+0.6 44.1£3.2
“Each value represents the mean*SE.
<A A 5> 7|19 &3}
wels} ghs] @AEC] M MY FA FAT AAUE FABAE AN Aom wHet BAS
Aot e Y HEo JEHE z2E § Jdornz ) udHEodA FAEAE AU, FAEA X7}
oA WES RERA o] B2 Aold F, Aolg AEiAeelEs 2l(vivE £ AESF 91 8
E(E 2 110 mm, ol 113 mm)oll AATE. 79 vhg, AW 40%7F G HI 25T, HA 18CTE F
A= 24 e Tl E3AA 719814 AEAY 38 =o7] H3te, TFFETF 80% HAE 7
HA -, 719 £33 45 FHEY FoEEE AAS] FHFEA wdsidn, 19 €3 4F FHEE
FAEA ] FHE GRIstHA €719 A =FA|A 73] A HY
¥ o, 7]ﬂ =3t 271, e 2 6/1E A T 22404 AE ST AN E] ASEAHLS E 99
B, = 7ol vERd wiel o], A4 ol RE(£E, YA)e FHE Fd - Yo

F* 9
719 &3} 7|z3¢ Shoot length Shoot Diameter Root No. Root Length
(cm) (mm) (cm)

2704 4.940.4 2.54+0.2 11.5+1.1 6.240.5

471< 8.2+1.0 2.9£0.2 13.9£1.0 7.5£0.6

671 15.1+1.8 3.240.3 15.24+1.3 7.940.8
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[0130] ‘Fach value represents the meantSE.

<2X2]> <xj2|>
U YW Y| (W YBF)

k1
:
[\
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