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Mass Propagation by In Vitro Culture of Bupleurum latissimum Nakai
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Abstract - This study was carried out to establish the micropropagation system of Bupleurum latissimum Nakai that is a
Korean native endangered species. Callus were induced from the leaf, petiole and floral bud and the percentage of callus
formation was highest in the floral bud on the MS medium containing 2.0 mg - L 2,4-D. Especially, callus induced
from floral bud was formed 77.8% and the percentage of shoot formation was 42.6% on the MS medium containing 2.0
mg - L' 24-D plus 1.0 mg - L' TDZ. For simultaneously callus formation and shoot regeneration, 1/2 MS medium was
more effective than MS medium. The percentage callus formation, shoot regeneration and rooting were 46.3%, 13.0%,
13.0% in 1/2 MS medium, respectively. Soot regeneration from callus was good in 1/2 MS medium supplemented with
20 mg - L' 24-D plus 1.0 mg - L' BA where percentage of shoot regeneration was 74.1%, and the number of shoot per
explant was 2.4. The percentage of rooting was lowest (57.8%) in control while it was highest (97.8%) in 1.5 mg - L
NAA. In acclimatization of regenerated plantlets, the percentage of survived plantlets was highest (86.1%), and plant
height, root length and fresh weight were good in the soil for horticulture.
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AN & (Bupleurum latissimum Nakai)= AAZHoz 25
LZofut 3P 'EaEsh= 3t SARIECIH (R, 2004), 57t
274e BE7] AE IIgol &3k AER ul$- AFet |4}
Yolt}, A Z = A% I Umbelliferae) oA = 71 & A&
&oll Sshet AlTg2 F2 fEkajote] 15001F0] Bt
(Neves and Watson, 2004). 3+l X|&(B, falcatum
Linné), A Z(B. longiradiatum Turcz), SHAZ(B,
euphorbioides Nakai), 4A1&(B. latissimum Nakai), ZFA|
3(B. scorzonerifolium Willd) 59 5%0] BZ3tH(o],
1980).
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19179 Nakaiol] &J8)) A&7} 41Z o2 wud o]g] Kim
7} Youn(1990), Ahn(2004)°l ©]3] HAI &S E33H SH=AE A]
&0 ofal ajekd, ke U AlZEHE Q] AFvE s ¢
21 Choi $5(1996)2 RFLP%} ITS g71A < 3t g-d3A
£ AT B3 A To e 2AoRS B3 HAue] 3
A 2 E3lof digt A7 (Hiraoka et al, 1986; Lee et al,,
1988; Amano et al, 1989; Park et al, 1994a; 1994b)= &
2 oF 9 A A9 vl (Park et al, 1995; Xia et al., 1992;
Jeong et al., 1994), &2 w22 2 EE $leFo] Z271E Afo]
FAEI ] FE(Hiracka 5, 1986)5°] RIE7|E 3tgc},
e AAEY A A4 AEAES RE0 R st A4t
FER] Z3aL Qle AAoln WAl gt A I ®
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of 224184l 2 4-D(2,4—dichlorophenoxy acetic acid)2t
Aol Ezto]dFe) BA(B-benzyl amino purine), kinetin,
TDZ(Thidiazuron)Z 0, 1.0, 1.5, 2.0 ¥ 3.0mg - L'E @84
g)3le] pH 5.82 2A43FH 1 phytagel 3g - L& 75t L
SIYEF7 2 121T, 12710004 1587 BEsiith HE=
HAlof B33 & HEAG Aste] 2= 25+2T, FE 504
mol - m%s7, 34=7] 16/8h 0.2 AT E A A wiekstal
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2oz 104K sutEo g Aste] AA FAHET A=

A AE3HES ZABHAT
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Ale—naphthalene—acetic acid)®} 1.5mg - L™ BAE 715k
oo HAR 107044 3etEo g AgA PAHE, A= Aest
&, U 58 AR
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2l5le] 31 E 107041K 3uhEo 2 AFste] Az AQEIe 9
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Fig. 1. Callus formation from floral bud culture of B. latissimum were ¢
Yellowish callus was induced from pedicel and surface of floral buds on induction media after 2 or 4 weeks of culture.

ultured on MS medium with 20 mg - L 24-D and 10mg - L' TDZ.
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Y2 Ao nAE GFe AHE A} A Q] Holo| 2
A A FAJA|7]of Zol7t et ATt 2 i 25Y *
AR 9] Heiwlo] Yishr] AlFstglon 45U Fof Az
7t GAAE A =9 A uieF 19U F 3PS vE 3k A
A7t Fislz] ARty 2Fd Aol @] HEae Ae
27} A= o] 7P W §ERg-& ESUrkFig. D).

24 AEAEE YF2dE2e F-8-A 23t Z3HTable 1),
%2 2.0mg - L 2,4-DollA A7} 43.2% DAY= o] 2+
7.4% vl8) AzA FAHEOl UL F=HOL0, 1.5, 2.0,
3.0mg - L2 BH 2 4-DojlA= 9.3~43.2%% th¥t 23t
£ 2¢20 kineting 7.4~17.3%=2 Z{HE o2 A3l
BAE 13.0~30.9%%] AHA FAHEL Bgon TDZE 24.7
~35.8%% Fkol W2 a7t AA Vet

AL 1.0mg - L3 2.0mg - L'9) BACIA 42.0%2] A
271 A Elo] t R 5 6%00 H|8) E535] AeA FPEC] =
gon AAzAEH TR o} 2,4-Dis 24.7~38.3%%
38 7S He) ¥hd kinetin? TDZoAE AL FAHE]
pi=a

slEloAE A A EC) 2.0mg - L 2,4-DollA 71.6%
£ 7P &8kl ol &R 9.3%C0 H13) 62.3%4 =%
A2 AEAS F2of et 2,4-D 13.6~71.6%=2 & &9
zlo]E Kol Zof vl3) kineting 11.1~23.5%2 H3}e] Eoj
it

TDZ®] 7% 2,4-DEth= A A FA4Eo| tha oAt

ES
G
bl

N3 (Bupleurum latissimum Nakai)®] Z22u-& 53 cjzaiAt

1.5~8.0mg - L0 A] 48,9~55.6%2 1& 7Zgolct B o
oA 71 B2 AA PSS Bl AEA FH= 3=
oo AA2AEZ 2 0mg - L™ 2,4-DolA] 71.6%= A2
AEE Bk a8 AEA FHet AR EEAY A
no A Ak FAE S B Ao} Be] H3ks o]0
2] ket

B AR updv A 2 R 51983 % AtEA) 3.9 g2l 2
A PAEo| 100%2 ECH gt W X E ] A
e Y3 39 A F fFEEeH, folA A
HA YA Bo| 65%2 3}7) 44%K}h FFslctn gthPark
et al, 1994b). AAZEELY FTHe 5=l B3l IRz
79 2.0mg - L 2,4-DollA 70.8%2] Azx JHEE B
(Park et al, 1994b) £ A3} FARRE 23S Uehflen 4
TAZE 0.5mg - L' TDZOlA 31.6%, 2.0mg - L™ TDZIA]
12.0%9] s FHAES B et AsToi A
2 PAEO] FUTHL 3t ol B AYY Axfel Aolst
et

B3 4 =A5e §¢9 AHAE 2.0mg - L 2,4-DojjA]
83%2] AHA FAHEL BY o™ (Park et al, 1994b), FAZ
oA 0.5mg - L 2,4-D7} A7Fe MS uiz]of|A] AyjA f=
7F 2 Eth3 2 (Lee et al,, 1988) Eo] 22 £Ax|ale Fo|
U AR, AFREEAD Ad2 AeA §2 o2 ATE 2
Act.

AHAE 53t tfg5Alnt A8H] LSS SAlof £33}

Table 1. Effects of plant growth regulators on callus induction through each explant sources of B. latissimum after 4 weeks of culture

PGRs Callus formation(%)

(mg - LY Leaf Petiole Floral bud
Control 74+23 h 56%25 i 93+32 f
10 93126 h 346+12 be 136+12 f
24D 15 383+33 ab 247+33 de 383425 c
20 432+12 a 383£25 ab 716+12 a
30 247+1.7 de 284+09 cd 40.7+30 cd
10 247425 de 20+12 a 16.1+25 ef
BA 15 309+12 cd 284+12 cd 32.1+33 cd
20 222421 fe 42012 a 506+54 b
30 130426 gh 296+23 cd 278+25 de
10 124+12 gh 99+33 hi 124+25 h
Kinetin 15 16.1+12 fg 136+12 gh 235433 de
20 173+12 fg 16.1£12 gh 11.1+2.1 f
30 74+21 h 11.1+£26 hi 16.7£25 ef
10 333+21 bd 222+21 def 136+12 f
TDZ 15 247+12 de 11.1+2.1 hi 53.1%25 b
20 358+£12 be 198+12 efg 556+2.1 b
30 278+£25 de 16.7+2.5 gh 482437 be

*Data represent the mean = S E. of three replicates.
YMean separation within columns by Duncan's multiple range test 5% level.
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A3t} HEAFRAEES HEA oIS o R FHE
o] 7b4 29 2.0mg - L' 2,4-DE MS 7|E2uljx]of] H7}st
% 1.0mg - L' BA®}1.0mg - L TDZE X 2]ste] AHA] K9
w2 x4k 2ikFig. 2), BA H2loA Arx FHEL 3E
oA} 38.9%2 FT3ART AL 13.0%, FHL 24.1%°1%2H
Az AQEslee 3o A 53.7%2 ¥ U 14.8%, &
Ho 5652 WUtk TDZ XElF 9A] BAY 7|9l ot
slz|o] AMajA FAHEL 77.8%E 7V} A Ushten g2
46.3%, B2 35.2%010 o0 Az AEIES TN
42.6%, V-2 16.7%, B8 3.7%= oAt

E3] dyoide AYATE FREQAR Az QP20
BAIA 5.6%, TDZONA] 3.7%2 of$- Wkon tjRi2o] BAStH
TDZ X 2% HHA| tiiEolA] AejA FHEo] A= A&
shech Eodth =3k TDZAIA BAC vl3) Hejs F4go| &
g oy 3189) BA AEFoMe Az AEskEe] Ags
PP EHETE E9Th

A Z0) A3 FHol A e s gAdo] Az TR
2o 4] A A P4 o] F3lglon Az ARG AA] stF 2
oA EA velged olgjgt 4oz 3] Heole AEA
22| 2 7wz} HojA] gloma wyol o3t HHEC
3 e}z o] vla] £3}2o] otA] tiFFAle] AFsirta B
= vl YrHChung et al,, 1983; Homma and Asahira, 1985).
Park 5(1994b)& ZAZ 2.0mg - L™ 2,4-D&}t 1.0mg - L™
TDZ2] Z3hfRINA 92%2 &2 AL &S Hrka 8t
gt 2 AY 9A FARE Aol ou AeA g8 o
A ofth Park 5(1994b)S E3H AEA|S oA Mt 2 A
g A4 HiXE 47.6%9 A FHES 2 2.0mg - L7
2,4-D¢} 0.5mg - L TDZ &3hujzletn Baatgion] IS
o] A% 5 hZA A 2.0mg - L* 2,4-D2} 0.5mg - L' BA &
£A42A] 73.1%2 WA FAo] FIBIAL, A=A T =
48.1%°] A~ FAES Bt 19t £ Lee 5(2002)
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2 I3l EH S A FAEY Be, viE, AFY BE
AHo] 2.0mg - L™ BA HlojA AEA AEe-E0] 67%2 =
A UeRt L, kinetin 23 F--olle oMt i B
st

Jeong(1999)2 7|Ax4 HoH|EQ ¢ AHO=ZRY 2.0
mg - L™ 2,4-D9} 1.0mg - L BA Eghiz]o)A 100%2] H
2 PAHES d30en, Choi 5(199)% BF&S] E7|uldel
A} 4,0mg - L* 2,4-D¢} 2.0mg - L BAS] &E350] 2:1¢
o) A FAJo) 7FF anpaolatal stgrt, I ol(Armo—
racia rusticana)®] A$olE £ BA 5=+ 7[Fl Ays
FAL FAAFA Az 29t A4S AR FrHKim
and Park, 1988).

ol#®3t Axlo] &l Ryu 51992 oju] && Fof =}t
s P4 12 Aolsiy | Y Golgt ER|E FFoly
joFol| o] &5l 22| Aue| F7e| uel At Xpolvt U
4= 3, Hizlo] H7ishe ABAFREEZLY Ao wiF
27 5ol M= AEA AR} Fgo] 24 th=Ectn AF
[

ol

i)

27149579 = 2 AERAFRFED & AEA
&3+

AelA FASo| B =S MS € 1/2 MSHIA] ol 214
3lged] ojn) & AT 2% 1.0mg - L' NAA® 1.5mg - L™
BAZ A7Islglon AA FAHE, Az QRIS UIE F
£ AR tKFig. 3).

Aelx FAEL 1/2 MSHIA| A 46.3%= MSH{A|H}
16.7%7} £% 1, Az ARSI HTE ZF 13.0%= e
o} MSHlR| A E 4532Y FRE AyATL 2] Al&shd
A Az QBRI 5692 FE3] Woldl T HEE BE5E
I 4 glqlek ol Ak A5 A AR2AEHS
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Fig. 2. Effect of 1.0mg - L' BA and 1.0mg - L' TDZ on MS medium supplemented with 20mg - L 24-D by explant sources on callus and shoot

formation of B. latissimum after 12 weeks of culture.
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Fig. 3. Effect of MS and 1/2 MS medium supplemented with 10mg - L
NAA and 15mg - L' BA on callus, shoot and root formation in floral
bud culture of B. latissimum after 12 weeks of culture.

A RARuRRE L] F33t AEAE YSSUthe TH 5
(1983)9] X 1ol fAtetgitt, g GA] MSHiR| He} 1/2 MSHY
|7} Az AEZHEo] ¥ Aol e(Park and Chae,
1994), AkeFo] 7| uljkol M= MS £71d 528 1/2, 1/4, 1/8
2 A3 A T2t RobAeE Az Zo|et 2HECl 2
= Z7P5he A%E 2o(Lee et al, 1993; Lee et al., 1994b)
AA AT Az AYE3E T2 IR sE4 ATE 2
ATLAL P& AR F2H

A PAEC] &9 2.0mg - L' 2,4-D7} Hrbd 1/2

MSHIA| & 7] 2uj 2 sta BASt TDZE 0~2.0mg - L& A
gt 3 32 E 4Bt Az ZHHQE 4 AHAG A2 E
A= 457Y 35 Az YRS 2go] BAEAY
(Fig. 4, 5).

Az AQE3H= BA, TDZ 25 1.0mg - L9 sEojA ¥
stgon R23E-2 BA AHollA 74.1%2 TDZS 57.4%°]
vl 16,7% =t AUAG Al24E= 1.0mg - L BAOA
2.4702 TDZ] 1.271:c} 24 %3keh. L2k BA%H TDZE A
21| At 2 FolM= A& AL AE k=R gk
c} E3H 1.5mg - L™ oJ4F9] BA FoAE TsEd4E Az
PEBHEo] AEE Aol 0.5~1.0mg - L9 F2 5&
oA 238 A= AREIET Axe7 E51T

AlZo] A= BAS) kinetin 25 0.1mg - L2} =04
Az B do] YFEBtlaL HolEFtold HE7 2 S&E Az A
B3t AAEE S B9 on(Park, 1995), BASH NAA &
o] AAZHEZS 0.1~1.0mg - L' A2 75k ujx]o]
A e {9 AN 2 2HE 27t4Q) AEA A2} 7t
ottt st =tl(Lee et al, 1988; Park et al, 1994a;
1999 oleft Ak 2 AU FATKIL 49T BTE
1.0mg - L BA®} 1.0mg - L GA3E Z&3I5S uff Alx9] §
o} A o|g ot AESHE 429 7| %él% L =3kt
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Fig. 4. Shoot formation and the number of shoot per explant by
concentration of BA and TDZ on 1/2 MS medium supplemented with

20mg - L' 24-D after 8 weeks of subculture in floral bud derived callus
of B. latissimum.

3t o= BAY] GA3E &847 P& W) 0.5mg - L' BAS
g XejA] e8] Az4r) gol Al e g HuEglct
(Lee et al, 1994a). =3t FEiti Aot 22 337 9A] 2
AZHE Y 7| ARIE HeiAds A Ro|EFtoldoe] F
FHo)7]= sHARt, L EE AR o1F] grethal shod(Kim
et al, 1999) AHAZHE A27t &3S 739 Ro|E7to)

Fig. 5. Formation of shoot from callus in floral bud culture of B.
latissimum on 1/2 MS medium supplemented with 20mg - L' 24-D

and 10mg - L' BA. A, shoot formation after 4 weeks; and B, shoot
formation after 8 weeks.
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.

Fig. 6. Rooting from in vitro shoots of B. latissimum on 1/2 MS medium
supplemented with 1.5mg - L' NAA after 4 weeks of subculture.
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AT WolErtol o) Hlgoe] £7|1 Hele] B3t FEs)
Lo 2479 982 sl=t(Skoog and Miller, 1957), A&
7} BAE = AolEztolde] s Fiaje] WAgo] AAE
a7} e Foelle &4l 9l 429 FAgo] oA
=

Lee 5(19942)9] Bilo| 93ty -2 Abgat A8 Ha
A MSHIR| E o= 1/2 MSHiA| Y uff 2 NI 5 Eeh
Park 519950 A159] W £31& 3] 25417 IAA,
NAA, IBAS 22| H23l5& o Aaxd ddaes 2854 EF
of upgt & 2}o)E Ho|z] ekgkort Alzo] Wmt A7l At

Ql 2818 [AART Bustych B3 2 AR} go] 715
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Fig. 7. Root formation from in vitro shoots of B. latissimum on 1/2 MS
medium supplemented with NAA and IAA after 4 weeks of subculture.

REE 28 23 §5 A%

A SALE Hu|Eetols, Wejo|Ee] WE U wngetol
Eo} Helo|ES TR ATLEo] 255 AKTable 2), U
ASAFECNN SAIBH o] FEstlom, Hm|Reto|Eet
Hejo| = TaTIAL H23H5CHFig, ).

Fig. 8. Acclimatization of plantlets regenerated from callus of B.
latissimum. Artificial soil: A, soil of horticulture; and B, mixture of 1/2
vermiculite and 1/2 perlite.

HEZL A AENA 86.1%2 7 Ehon vin|Eet
o|EO A= 75.0%, Heto|E M= 52.8%, Hu|geto| £}t H
Zlo| B 3ol e 38.9%5 Ech,

AE3E AEA Q] B o]4o] uhE YEEL 2EAEY F
< SE3 S AA AFe] A 5 e, 29
£ Hju|Eato| o4 95%, HEto|EoA T5%9] & HEES
HAtHLee et al,, 2002). 18Ut 7HA 24T Q] HEES Y4
SAEA] 41%=2 FB3 B Hu|EEto|E, Halo|E, Hin)
Febo|EQ} HelolE E3 BT 20% ©l3tE WUTHLI et
al., 2005).

oo HAIZY 71 tF F4E A= 3= 23S
olg3l= Zo] Fou A FAHL A= 2.0mg - L
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Table 2. Effect of artificial soils on plant growth of plantlets regenerated from callus of B. latissimum at acclimatization

Artificial Plant height Root length Fresh weight Percentage of
soils (mm) (mm) (mg) survived plantlet
Soil for horticulture* 355113 a 264+32 a 1262+£29 a 86.1+1.6 a
Vermiculite 25510 be 2221+44 b 108.8+43 b 750+32 b
Perlite 275+14 b 19.8+42 b 953+34 c 528132 c
1/2 vermiculite+1/2 perlite 26+12 c 18.1+1.1 c 959127 c 38916 d

“Data represent the mean + S E. of three replicates.
YMean separation within columns by Duncun's multiple range test 5% level.

*Soil for horticulture were mixed S5% cocopeat, 25% peatmoss, 10% vermiculite and 10% zeolite.

2,4-Dll 1.0mg - L TDZE 71t wiAE ARSSE 424
A= 1/2 MS HjAE 7| 29X 2 3 2.0mg - L™ 2,4-D°
1.0mg - L BA E8A oA FZstr YT viA 2= 1/2 MS
wjzlo]l 15mg - L' NAAS H7lsk= Zlo] 231 &S 0]
7] YA &S ER YO SAES AR5t T4 5,000
5 &85 sl

by |
|

FO
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