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(57) Abstract: The present invention relates to a medium composition for
in vitro culturing Polygoni Multiflori Radix and a method for mass produc-
tion of seedlings using the same. In detail, media that exhibited excellent
growth rates upon in vitro culturing Polygoni Multiflori Radix were selec-
ted from among 10 different media, and the selected media, when supple-
mented with the plant growth regulator kinetin in combination with IAA or
NAA, were found to allow tuberous roots of seedlings to differentiate well.
Further, it was found that culturing in the media under the control of con-
tents of inorganic salts therein led to the growth of plants having well-dif-
ferentiated tuberous roots and that the plants were well-acclimated to soil.
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- 272 CuS0.-5H,0, FeNaEDTA, H;BO;, MnSO.-H,0, Na;M0O.-2H,0, ZnSO,
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21 2 A A2 A 9] 3FeES 0.01~5.0ppme] 71 ¥l 1} 0.75~5.0ppm 2] IAAC] 711}
3= 0.01~5.0ppm 2] 71U €l 3} 0.01~0.8ppm 2] NAAQ! Al o] v}&2 5} a1, U
vk 2 51 A = 0.1~2.0ppm ] 7] W ¥ 7} 1.0~2.0ppm 2] TAAC] AL} 1=
0.1~2.0ppme] 7] €17} 0.1~0.5ppm ] NAASR] Al o] ™, 74 vlgk2] 5} A =
1.0ppm 9] 7] v ¥ 3} 1.0ppm 2] IAAC] 711} HE=+= 1.0ppm e 71U 3} 0.5ppm ]
NAAR! A o] upgha] 3} =] 7k o] of] gk 3} A] eki=1t.

[30] A7) FraAEol 3Ee 0.125~0.375mg/t 2] CuS0,-5H,0, 18.35~55.05mg/t 2
FeNaEDTA, 3.1~9.3mg/¢%] HiBO,, 11.15~33.45mg/¢¢] MnSO,-H.0,
0.125~0.375mg/¢2] Na,M00,-2H,0, 4.3~12.9mg/¢2] ZnSO.7TH,0,
36.25~326.25mg/t2] CaCl,, 235.63~706.89mg/t 2] Ca(NOs),-4H,0, 85~255mg/(2]
KH,PO., 495~4455mg/£%] K,SO., 90.27~270.8 1mg/¢2] MgSO., 200~600mg/¢2] NH,
NO;, 1~3mg/£2] =2l 4]1, 50~150mg/£2] H] 2 ©] = A] & (myo-Inositol),
0.25~0.75mg/¢2] Y 3 ¥ Ak(Nicotinic acid), 0.25~0.75mg/¢S] 3] 2] 541
3o = & 2 7 ¢} o] = (Pyridoxine HCI) & 0.5~1.5mg/¢2] E]o}=l
slo] = 8 & & ¢} o] = (Thiamine HC)Q! A o] vt st t visha] e A = 447
) A A B Sl A CaClLel 332 108.75~326.25mg/e°) AL, K,S0, 2] 3gko]
495~1485mg/£°] 711}, CaCl, 2] 332 36.25~108.75mg/6°] iL, K,S0,2] $F&fo|
1485~4455mg/t}1 7l o] t] npghA|5p x| 9k o] of] g-A 54 A] gF+=1}.

[31] - wrg o] A 9] 3F Q.(A 2 : Polygoni Multiflori Radix, % < ©F™8: Polygonum
Multiflorum Root, T 515 ¢ : Polygonum Multiflorum Root, & +-9F= 4}
Polygonum Root, T 79 A A1 Fleeceflower Root#} 2l §h)= nht] & 3} gl o] e &
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of ghg-of] 3053k F A g 7 "EF 52 A A 3}l 3%(v/v) NaOCl(sodium
hypochlorite) & < el] 534 23] & 103%-1F A4t 3FAtE Hat =70l 53] o] 4
Z 8] Al A gk 3 o] 1A (filter paper) Aol A A28 S AHE 20ml 2] MS
(Murashige & Skoog) 2LA] Hj %] o) X3} A}, 7] vl A = 3%(w/iv) A4
(sucrose) @} 0.45%(w/v) $+3 (phyto agar)(MB Cell, USA)7} H 715 MS Wl %] &
AEEFl o pHAZ 5.6~5.82 £ 7 - 121°COl A 153-%F a1} E 7 8o
AFE SR T Ml F2 2 5 2541°C, B 5,000 lux2] 16/8h(light/dark) 271 2]
H F7] Well A o] Fo] o Fxpol| A kol A &A= 4] WA o T
o A2 A2 A v gste] SAAA st VW W FA =

FrEst AT

[38] 510 7R A gE mkef o), Bt Q. FALE H il X| o] A 4FstaL, ol 2 F A&
a3l 71 vl A S AT

[39] AL 2. %] 24 W& S VI Bl F A A

[40] Q. 71 vl A RS g A e v A A& ol R YA vhekdt
Hi Al 23 sfell A st 71l w2 AT - g ol A AREE v A=
Y5 Duchefaol]| A -1 3L 2.1, 3%(w/v)2] A (sucrose) 3t 0.45%(w/v)S]
3k (phyto agar)= % 718l AF-8-3F3 T

[41] B Ao 20 M = Bt 7T vl S 1 Ete] 1082 v A (4] 1~10)E
o] &&to] &3ttt & WG ol A ALE-E v A= .5 Duchefa©ll A
T-43+% 2., 3%(w/v)e] A (sucrose) I} 0.45%(w/v)2] $H (phyto agar)&
A7Fate] AH&3 T

[42] B2 ] of) 20 4] AF-E-3F 1 4] 12 1650mg/¢2] NH,NO,, 1900mg/£2] KNO,
440mg/t2] CaCl,-2H,0, 370mg/£2] MgS0,-7H,0, 170mg/£2] KH,PO,, 0.83mg/f2]
KI, 6.2mg/£2] H;BO;, 22.3mg/t2] MnSO,-4H,0, 8.6mg/f2] ZnSO,-7H,0,
0.25mg/t2] Na,Mo0,-2H,0, 0.02mg/£2] CuSO,-5H,0, 0.025mg/t2] CoCl,-6H,0,
43mg/£2] Ferric-EDTA, 3% <] A% (sucrose), pH 5.7, 100mg/£2] ©] = A] & (inositol),
0.5mg/t2] Y Z ¥ 4k(nicotinic acid), 0.5mg/¢2] 3] 2] 552 (pyridoxine-HC),
0.4mg/¢4] ¥ o} ¥l (thiamin-HCI), 1~30mg/f2] 1A A(indoleacetic acid) %
0.04~10mg/£2] 714 ¥l (Kinetin) 2. & o] Fo] 2l wjj %] o] a1,

[43] Hl 2] 23= 2500mg/£2] KNO;, 150mg/£2] CaCl,-2H,0, 250mg/£2] MgS0,-7H,0,
134mg/£2] (NH,),SO,, 150mg/£2] NaH,PO,-H,0, 0.75mg/¢2] KI, 3.0mg/£2] H;BO;,
10mg/£2] MnSO,-H,0, 2.0mg/£2] ZnS0,-7H,0, 0.25mg/¢2] Na,MoO,-2H,0,
0.025mg/¢2] CuSO,-5H,0, 0.025mg/¢2] CoCl,-6H,0, 43mg/¢] Ferric-EDTA, 2% 2]
A} (sucrose), pHS.5, 100mg/£4] ©] %A (inositol), 1.0mg/£2] Y ¥ 2H(nicotinic
acid), 1.0mg/¢2] 3] €] =21 (pyridoxine-HCI), 10mg/£2] E] o} % (thiamine- HCI),
0.1mg/¢2] 714 ¥l (Kinetin), 0.1~1.0mg/¢2] 2,4-D O & o] Fo] X vl x| o]y,

[44] Al <] 3-& 2830mg/£2] KNO;, 463mg/£2] ;¢ ¥ 4 (ammonium sulphate),
166.02mg/¢2] CaCly-2H,0,90.37mg/¢2] MgSO,, 400mg/e2] KH,PO,, 3.33mg/¢°]
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MnSO,-H,0, 1.60mg/£2] “5%k(boric acid), 0.80mg/£2] K1, 1.5mg/£2] ZnSO,-7H,0,
37.26mg/t2] Ferrous sulphate-7H,0, 1.0mg/£2] EDTA disodium salt-2H,0,
0.5mg/¢2] ¥] 2] 5 Al &ho] = & 2 7 2}o] = (Pyridoxine hydrochloride), 0.5mg/£<]
Y Z ¥l 2H(Nicotinic acid), 2.0mg/£2] &= 2] 21(Glycine) 2.2 o] F 0 71 ulj x] o],

[45] Al A] 43= 0.025mg/£2] CoCl,-6H,0, 0.025mg/£2] CuS0,-5H,0, 36.7mg/t2]
FeNaEDTA, 6.2mg/£2] H;BO,, 0.83mg/£2] K1, 16.90mg/£2] MnSO.-H,0,
0.25mg/t2] Na,Mo0O,-2H,0, 8.6mg/f2] ZnS0O,-7H,0, 270.00mg/£2] KH,PO,,
1800mg/£2] KNOs, 175.79mg/t2] MgSO,, 166mg/£2] CaCl,, 400mg/£2] NH,NO;,
100mg/£2] 1] Q0] = A] & (myo-Inositol), 0.4mg/£2] E]o}wl
Sho| = & & & ¢} o] =(Thiamine HC1) 2. & o] F0] 7 "] x| o] a1,

[46] i 2] 5= 0.001mg/¢2] CuSO,-5H,0, 3.47mg/t2] FeSO,7H,0, 1.5mg/t2] H;BO;,
0.75mg/¢2] KI, 5.31mg/¢2] MnSO,-H,0, 0.0001mg/£2] MoO;, 200mg/£2] Na,SO,,
2.67mg/t2] ZnSO,7H,0, 208.47mg/f2] Ca(Nos),-anhydrous, 65mg/£2] KCl,
80mg/£2] KNO;, 351.6mg/£2] MgSO,, 16.8mg/f2] NaH,PO, 2.2 o] Fo %

H 2] o],

[47] 1 A] 62 0.0025mg/£2] CoCl,-6H,0, 0.0025mg/£2] CuSO,-5H,0, 36.7mg/t2]
FeNaEDTA, 10.62mg/£2] H;BO;, 1.58mg/¢2] K1, 1.68mg/¢2] MnSO,-H,0,
0.0025mg/£2] Na,Mo0,2H,0, 1.06mg/¢2] ZnSO,-7H,0, 226.50mg/£2] CaCl,,
600mg/£2] KC1, 2000mg/£2] KNO;, 244.33mg/f2] MgS0,, 250mg/£2] NaH,PO,,
400mg/£2] (NH,),SO,, 100mg/£2] 7| 2 0] = A] & (myo-Inositol), 1.0mg/£<]

Y Z "4k (Nicotinic acid), 1.0mg/£2] 3] 2] 541 dlo] =2 & 2 &} 0| = (Pyridoxine
HC1) ¥ 10.0mg/£2] E]o}Hl sfo] = 2 & 2 &} o] = (Thiamine HC)Z o] Fo %]
Hj 2] o] az,

[48] Al %] 7-& 0.25mg/£2] CuS0,-5H,0, 36.7mg/t2] FeNaEDTA, 6.2mg/t2] H,BO:;,
22.3mg/t2] MnSO,-H,0, 0.25mg/t2] Na,Mo00,2H,0, 8.6mg/f2] ZnSO,-7H,0,
72.50mg/£2] CaCl,, 471.26mg/t2] Ca(NO,),-4H,0, 170mg/t2] KH,PO,, 990mg/£2]
K,S0,, 180.54mg/t2] MgSO,, 400mg/t2] NH,NO;, 2.00mg/¢2] =221, 100mg/¢2]
1] @ o] iz Al E(myo-Inositol), 0.5mg/¢ 2] Y ¥l 4H(Nicotinic acid), 0.5mg/¢ 4]

1] g = A) alo] = 2 2 & 2} o] = (Pyridoxine HCD) 2 1.0mg/¢2] Elo}=l
gho] =& & 2 ¢}o] =(Thiamine HC)E ©] F o] X1 H] %] o] ¥,

[49] Hl %] 82 0.03mg/£2] CuSO, + 5H,0, 36.70mg/f2] FeNaEDTA, 10mg/¢2] H;BO,,
18.94mg/£2] MnSO, + H,0, 0.25mg/£2] Na,MoO, + 2H,0, 10mg/£2] ZnSO, - 7H,0,
166mg/£2] CaCl,, 68mg/f2] KH,PO,, 950mg/f2] KNO;, 90.27mg/£2] MgSO,,
720mg/£2] NH,NO;, 0.03mg/£2] Blo] 2 ¥l (biotin), 0.5mg/¢2] $32H(Folic acid),
2.0mg/t2] =2 Al (Glycine), 100mg/£2] 1] Q0] = A] & (myo-Inositol), 5.0mg/£2]
Y Z "4k (Nicotinic acid), 0.5mg/£2] 3] 2] 541 dlo]| =2 & 2 &} o] = (Pyridoxine
HCI1) ¥ 0.5mg/t2] E]o}rl dfo] = 2 & 2 2} o] == (Thiamine HC) & o] Fo %]

Hj 2] o] az,
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[50] W A] 9= 0.025mg/£2] CoCly-6H,0, 0.025mg/£2] CuS0,-5H,0, 36.7mg/£2]
FeNaEDTA, 6.2mg/¢2] H;BO;, 0.08mg/¢2] K1, 0.76mg/t4] MnSO,-H,0, 0.25mg/¢2]
Na,Mo0,-2H,0, 8.6mg/€9] ZnS0O,-7H,0, 578.92mg/€9] Ca(Nos),-anhydrous,
270.00mg/£2] KH,PO,, 1800mg/t2] KNOs, 175.79mg/t2] MgSO,, 400mg/f2] NH,
NO;, 100mg/£2] 1] 20| = A] & (myo-Inositol), 0.4mg/£2] E]o}wl
Sto] =2 & 2 ¢} o] = (Thiamine HC1) 2. & o] Fo] % njj 2] o] 14,

[51] 1 A] 102 0.025mg/£2] CoCly-6H,0, 0.025mg/£2] CuS0,-5H,0, 73.4mg/£2]
FeNaEDTA, 6.2mg/¢2] H;BO;, 0.3mg/¢<] K1, 16.90mg/t4] MnSO,-H,0, 0.25mg/¢2]
Na,Mo0,2H,0, 8.6mg/f2] ZnS0,7H,0, 332.02mg/£2] CaCl,, 480mg/t2] KNO;,
180.54mg/¢2] MgSO,, 330.60mg/£2] NaH,PO,, 400mg/¢2] NH,NO; & o] Fo] %

H 2] o] T},

(521 ¥ aAe29] Ak, slel BAE A (el uhE Y gES vlEo H e
WA & A Eshg om, o) s AA el o] Az 2 akre] Bk e wj g w4 &
o] g3tk

[53] 21 (1)

[54] A A8 (Growth Index, %)=[(H & A4 - = A= = AA41x100

[55] A= & 200 A gE HEel o], 1059 wi A Fell A i #] 79 Aol 7HE
T8k A1 0% vebgo) uheb A v A 78 H A <] & g sk gl

[56] AN 3. 2= A 244 T/ R sl WE st 3k &2l

[57] 2 A %k% gt g vl Eo] Yol e W35 A% AlE A 244 9
T R sE=E A3k

[58] A& A 2AA Tl A OHEEQ I3lss XA 7I=d a4 <l
Alo] 7] (cytokinine) Al 21 & T =0 2 ¥le] 3 (Rooting)°ll = 1.0ppm<]

v

71l © (Kinetin)©] & 7}4] Olﬂ‘rb e A A THE 3). 7] Aol =71 2 Hhe]
oA A 1, A E HExH o AEEE S St w S413 oA 24
w ol o) et Faekst 2hg2 shH, =2 9] w318 Al g, ol

Ao AAe &8k, ol 199 w312 A )

(9] S oz oMl E oph o2 ALEEnE S A (Auind] HE B2ES
F7h o Aokste] Yol el 45 e SHec,
[60] TAA R 5% kel HA M (] 7), Ao EF|UA AR = EY

Aol A a7 AR A2l <1 AW 4] 7+ 1.0ppm<] 7] Y] ¥l (Kinetin)),
B-(M %] 7 + 1.0ppm <] 7] Y| ¥l (Kinetin) + 1.0ppm <] TDZ + 0.1ppm¥] 2iP)&
A A 7] 2L, 521 Al(IBA: indole-3-butyric acid, IAA: indole-3-acetic acid, NAA:

I-naphthaleneacetic acid, IPA: Indole-3-propionic Acid) 2l & & 28 5 H=E
g sho] gol¥a] B3E =A%)

O] A% AL ERAZ U 300 YolPel Eshsecra A% AT 2
kg of vl <] 70l 1.0ppm<] Kinetin & 1.0ppme] IAA7F H 718 A 2} - vy /]
Al <] 7¢] 1.0ppm<#] Kinetin 2 0. 5ppm«] NAAZ} A7HE A8 Fel a7 =

O
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AL et
(621 A4 kg 9] o) 2 &
631 DEAe s
(64]  Bl420] OR8N 9|t Yol Malo) my Yol We) & u] ) Al 4 9l 2ol
2o et whebd 28 A & shel A Eelu ole A4k A 2 X2 %] 92}
A AN WA 791 7 7719 & lwsfel 2 £ g0l A dLE

el Holitd] vt E S8kt sk vt & drg o] v A Q1 v A] 79 M S
F7193¢1 CaCl,217.5mg/e(¥ A 10 E3H CaClL 2 39 E A7 A3 K,S0,
2,970mg/e(M A 70l E3HH K,80,9] 3vHE M 7FekSlar, mA] 99] =8 F719R]
KNO; 5,400mg/e(7] A1 9] E3+¥l KNO, 2| 38) S & 7135ke] o] #ie] vl )
BIE H s

(651 Bl AT} % 50] A vhe gro] B whg o vl x| o] 217.5mg/ee] CaCl, (7]
70l ¥ CaClL 9] 3vHE H7He 459 2,970mg/t2] K.SOL(W A 70 ¥ K,
$0,9] 312 H7het A S, Polue] vl o7k FHE QA R, WX 99] F &
719421 5,400mg/£2] KNO; (W #] 9¢f] 3315 KNO;9| 30l & F 7F8t 74 5-,
a7t Aol AR A 2 A& 1SS o] 2B KNOs 9| 7 -5 5
Wstol] oG e 7 A= A o2 Bl

[66] )T 2E 51

(671 359 A% 71 Wi 204 sl Wi sk A8 g a4 9 Ao S
HlEL O 7 A2 A o g Yol v ] g & E ko] % &35}e] &l5}git).

[68] <] 7 2 A 2R 1M A] 7 + 1.0ppme] 7] Y| ¥l (Kinetin) + 1.0ppm2] 1AA), A 2]
2(W1A] 7 + 1.0ppm <] 7] W] ¥l (Kinetin) + 0.5ppm 2] NAA)S -7 4§ & &,
Qoo §A40] 4708 Fo wU el ok s, ol tel 7} 34 5o
ieﬁgﬂﬂaﬂ%oml?ﬂMﬂﬁﬂ B 7k o) A el e 5

A TH
[69] qus1ﬂ%@@%gi%a%
0] ERE YA EE GRA WAL wle)

44 AR F 44 A EF s FEsAH.T
FEE 0% FAAA FEAZIRA, AAE S B § 22°C A8l A
A Ak 4730 A AE F95% AL RS Bolon, #3kd A EAE
ol of vt % A BE A |
Hefo] B9} o F=7F 119 v &2 =3
F ot MR E hEg Arks A= 7).
[71] AA e 6. o)A 8L A A (EA)
[72] Shr . M7 B FaE o] g FAS o = gle, il A
A el A 7bssi, dgs skl A, 108 A E 7 L7 Al
A5 e Fofolghol A sl A&E et Folitel e fX7F Thset R
e v el S WA sk slo] T a8t B2 = dEFe] R vt



10
WO 2017/176084 PCT/KR2017/003811

=T
Mo

w2 rr

rle

[73]

X

o =

A

ﬂl
=
=
o,
aQ
=
5
ric
i3
ol
1o
BN
Mo
=
o%
kd
=2,
>,
>
ef
i
Ot
ok
&
to
N
L
>
)
kd
e
|

o=

o ob mx



WO 2017/176084

@1

[7d - 2]

[ 3]

[7d - 4]

(%% 5)

[ % 6]

(7478 7]

(37 8)

[47% 9]

11

PCT/KR2017/003811

AT
CuSO,-5H,0, FeNaEDTA, H,BO;, MnSO,-H,O, Na,Mo0,-2H,0, ZnSO,-7H,
0, CaCl,, Ca(NO,),-4H,0, KH,PO,, K,SO,, MgSO,, NH,NO;, =] 2!
1] @ o] %= Al & (myo-Inositol), Y ¥l AH(Nicotinic acid), 3] 2] 521
3lo] = &2 & 2 ¢} o] = (Pyridoxine HC1) ¥ E]o}¥l
Sho) = 2 & 2 ¢} o] = (Thiamine HCHE F- 8 A ¥ 0 & X 38l+= 3152
I u kg v x] A&

Aol Q1A A7 S0 AWl S WA A B B9 v
wel gol®e] u)§91 A4S 540 sH e /I FE A
24E

, Frada ol 9o Fr7tE A s ZEAE U
EEetE s SR O E o= sl ZIW i il A 24 =
2B ZAA = 7 ] Y= er IAA(indole-3-acetic
e EF R sh=

ﬂM%ﬂ%\Hg&ﬂngﬂiﬁﬂ%QM6ﬂmmﬂﬂﬂ%ﬂ
0.75~5.0ppm2] IAA°] A} B+ 0.01~5.0ppm 2] 7] W€ 7} 0.01~0.8ppm 2]
NAARl A& 53 o2 8= st 7 W o8 i+ 24 =

Adgtel] A, A7) AEAGZEA = 0.1~2.0ppme] 7] Y € 3}
1.0~2.0ppm 2] TAA©] 711} F3= 0.1~2.0ppm 2] 719 ¥ 7} 0.1~0.5ppm ]
NAASl A& 5 o2 &= sk Q 7Tl -8 vl A 24 =,

A1l AAA, 7] F-aAd ¥ g2 0.125~0.375mg/2] CuSO,-5H,0,
18.35~55.05mg/f2] FeNaEDTA, 3.1~9.3mg/£2] H;BO;, 11.15~33.45mg/¢2]
MnSO,-H,0, 0.125~0.375mg/t2] Na,Mo0,-2H,0, 4.3~12.9mg/¢2] ZnSO,7H,
0, 36.25~326.25mg/t2] CaCl,, 235.63~706.89mg/t2] Ca(NO5),-4H,0,
85~255mg/t 2] KH,PO,, 495~4455mg/£2] K,SO,, 90.27~270.81mg/¢2] MgSO
4 200~600mg/¢2] NH,NOs, 1~3mg/£2] 24, 50~150mg/62]

1] @ o] %= A & (myo-Inositol), 0.25~0.75mg/£2] Y ¥l 2F(Nicotinic acid),
0.25~0.75mg/t2] ¥] &) 541 sfo] = & & & g} o] = (Pyridoxine HCl) 2
0.5~1.5mg/¢2] E]o}7l &}o] = & & & 2} 0] = (Thiamine HC1)S! 7S
S0 o= sl 7l -8 i 4] = E

A7l 91e1 A1, 0.1~2.0ppm <] 71 W€ 7} 1.0~2.0ppm 2] TAA HE5=
0.1~2.0ppme] 7| €17} 0.1~0.5ppm ] NAAE U] E3eh= A& 5 0=
8h= ahr 2 7 8 A 24 =
]%Wﬂﬂ&d o] - & o] v ] A E-E o] &3] Y
GA RRLE 22 F BE v gl @A S Tiels ke
%JJ

_4
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[7-810]  Aogtel] oA, A7) vl oke] 272 20 WA 27°Ce] & &,
3,000~7,000Lux2] 35 2 16/8 A7kl /et F7] 2790
b= a0 o b,

(BTF 11 9Bl oA, 7] A F BE W Fahiz g o) 5o,
w3 7]= @A FULR $3ehE AL S o2 8= §)
A AR

(27121 Aol i Ao s Aike share o 22 Wi of B
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