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Saikosaponin Contents and Growth Characteristics on Cutting and
Flower Removal in Bupleurum falcatum L.
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ABSTRACT : This study was conducted to investigate the effect of cultural methods(cutting, flower
removal) on growth and quality of B. falcatum L. Jeongseon local cultivar collected in Korea and Mishima
local cultivar introduced from Japan were used. Some of the results obtained are as follows; Jeongseon
local cultivar showed less stem branches and shoot weight compared to Mishima. However, Jeongseon local
cultivar showed tall plant height, high root fresh and dry weight, and high levels of saikosaponin-a and
total-saikosaponin, but low saikosaponin-c content than that of Mishima. Both cultivars seeded on March
20 had longer main root, bigger stem diameter, few stem branch, and high saikosaponin-c content
compared with those of late seeded one, April 30. Growth characteristics such as plant height, stem
diameter, stem branch number, shoot weight, root diameter, root fresh and dry weight, and root branch
number were increased in a low planting density(80x 15 cm), but the content of saikosaponin was not
affected by planting density. Jeongseon and Mishima cultivars seeded on April 10 with 30 X 15cm planting
density and April 30 with 30x10 cm planting density contained highest total saikosaponin levels,
respectively. However, average root dry weight was not affected by planting time or density in both
Bupleurum cultivars. Both cutting and flower removal increased the length of main root, fresh and root
weight, and saikosaponin-a, saikosaponin-d and total-saikosaponin in Jeongseon cultivar than that of
Mishima. As the harvesting time was delayed, plant height, stem diameter, shoot weight, length of main
root, root fresh and dry weight were increased, but content of saikosaponin-a, saikosaponin-d and total-
saikosaponin were decreased.
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(Amano et al., 1989: Shimogawa & Ohashi, 1980),
A&} AefAgol] WE saikosaponin &EFe] xtold] T
¢ ATERE go] LEHA 3ck(Shon et al.,
1998: Nagoshi et al., 1970; Mizukami et al., 1991).

Eejo)| M 2] saikosaponin AR WL THAL EH9jo) u}
HAE 24 el (Minami et al., 1995: Shon et
al., 1998), Aujdsre] met AASEAIF sakosaponingt
Fol gEX 1 EZ t2A Yeht=d oA X3 z)
HiAIES 7 gEME gE2A Yeddn kgt
(Otsuka et al., 1977; Park et al., 1994; Ohashi et
al., 1973: Shon et al., 1998).

A& vtExEe Uish AEe 2R ko) AR
o] dFH7F a%A A ARG FFAURL(E F,
1993), diFHFHs} §E—|—°ﬂ wet AZFol Zolsb wrka
Sy ik salkosaponm EE AH gy A6l wEkA
T Apol7} g Hugh H} UATHA 5, 1994). 28R
Tk QOhashi ¢} Alkawa(1965) GEE A A2
TS TR OY ATFL zo)r) itk sk

o]¢} 7L°] Ase] FAMNE FFFU, FAHAE 39

7 & AT B2 =¥ PFAn Yu A4
X—*.fi}ﬂalql A ANE FF R FAL TF Sl B

de Hus glovt Ake ARE Jehio] oFHd] o
AZ A 2 I_%J—} saikosaponin A4t &
TAHAD A7 B3 AAol}

mebA 2 drdME A%l g F A FFL 9

el 194 Aze 2 L 9% ANF2 Hg &

A 9 2 A7t Y554 #3ket sikosaponin
Al BREE QRIES W §F 2 Auprlse] v

ZARE 83t E A7E QAT
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%—f‘é AEA PG 5832 TlA B
NEANZ(B faleatum LS} T =}
AEN BAANE(B falcatum L)E APASE AML3KY
on, 199730l 1998 Q7R ZAE gt FH AT
& R} AlREAAM AAskgh 19974 49 209
of AAEEE 27t 30 cmZ 1027 1 kg9 AlE ERE
S0 I3 AR T2 N-POKO-FHE
102 10-11-7-3000 kg AHE3I¥ct 71E} AL s
EA EFA wet el sk

1948 AZoA dFHe 28 30 £ 50 cmPYE
19973 949 199l I3 HspHel= 92 1Yl AA
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stom, df 2 H3pAz T 259(9¥ 25¢9), 504
(109 20%), 80¥(11€ 200l <& ¥ ol 2
H3pAe 3g= 284 AlsE 1998d 6¥€ 30Ye 134
A3 2 AHsPxy pen, 78 30¥4 23A o 2
HEAg R FEL 108 209 AAEAIT

AT viX= MM 3Rk R dlod DAAY AlE
9 A FT= FF ATe FEA) AXTE dA=
o] & AzAZ wiRjgiP e, 29 Fie FF AT
= 94 9 FHzHale 3¢ AATFE GFHEe] € A
A2 sl AR AS(EF, A, BXF, A A
1F), Aoty AKFZH, o4, ASF, 1A2F
g ARIHT, AE3Y AEFS 28 FAF 60+
STColA 48A17F AZxF £73319 2™ saikosaponin T
APPEE g 2

FEI g FA i?'— 60£5CAA 48A17F A F v
(40 mesh)3ld 7 F 500 mge BAAEE OI%EH’&E}
Kim et al. (1995)9} ¥l wa} MeOH 30 ml2 283
FZE 33, FEARF 30minlZ Yt an &Y
< 5C, 3000 mpmollA fAES T 7Y Ax F T
&< 10 ml MeOHdl =994 membrane filter(0.45 m)S}
Sepak Cis Cartridge® 22 $33le ojspelg HPLCE
Table 13} Z& BAxpog BEAMagTt SSa, SSc ¥
SSd BFEAHS Wako(F)olAM FU3tpen, #5582 74
Z 5 mgE 10 ml MeOHE EFYEL =1 EFAS
MeOHZ widdz A4t 20 uw& HPLCY F18hd
olgfe} Z& peak WA (Y) 2 Su, Sk ¥ S F=X)
7o) FAYAAE Ik

SSa:Y = 10127X — 23346 (r=0.9998**)

SSc:Y = 8187X + 36274 (r=0.9991**)

SSd:Y = 10188X + 33310 (r=0.9995**)

b

Table 1. Analytical conditions of HPLC

ltems Conditions
HPLC Shimadzu(LC-10AD)
UV detector Shimadzu(SPD-10A)
Column Oven Shimadzu(CTO-10A)
Column CLC-ODS(M)
Mobile phase Acetonitrile : Water(4 : 6,v/v)
Flow rate 1 ml/min,
Wavelength 203 nm
Column temp. 40T
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Table 2= 24 F&A7]0] A AH (30, 50 cm) 2
AskAgel] mE 1394 AEe] EE AR B8-S UE
A Zlolth, AN Ze ATAE EFEZE X1
TAAY AolE BYEd FAAZY B AT
8.6 7N2A HEAIZS 154 ARt HUEd o)AL Pak
et al., (1994)0] AEAZE JEXHo|Yth= Bt &
AR YeRsted olzfdt daks AEe] AJ8EAo] 7Y
of Mz} t2A YRl 7)sks Ao AZEoxn)
TFEAIIN AFE AT 23, A, B A
FZoA oAl Aoy} QAHUEE S 22
£ 270 33 AHe F1 APHF) FARAT BEXF
A verth F55 FEAI7e] Akl E &
e, BRI, AREFOA FH Aelrt A=
BANZY] A FEAPVE oW 2| Ax A
FE FAYURAR EX4= 238 AU A=Az
Tl FEAPIF 2o 23] Ax AHEs FR
T BAGE AN APPRTE 7RRTHTable 2).
AH (30, 50 cm) 2 HIAYTY A 2 BEAF
2 AEFE FH 2olg BYEY 2FL FAg
T AstM2F ) 50 cm AFHMEF ) 30 ecm dF AT
To2 e, EX5d JolME HaAETe £
2| Atololl= xtol7h UKAAT 30 E 50 cm AHTFE
FAYTEO EX7 AJ), AdES dolME 30
2 50 cm AFTE AT v o Jo)E B
Rem AzxTe A4REFo] /B RHA veRtt
(Table 2). ole] Zzbe 4 T(1994)0] ojFHo] wE
AZ AR 2% A", X5 Zadtn Aes
atol7t PATHe B9} vl Jelt G Ay
AEd] FEE PIS & 5 A
w3 FF, T, AFHG0, S0 cm) ® A3AE
T4 A5 A, EXF, GRSl 793
Aol BAE AHoME AAA T A H3A
23t 1149 209 83 AT 5.5 mmBA FHHF
o] 4.5 mmel Bls} o7k AAHUT A FAE A
A ZAElE 30 om FH3Hd 98 25¢U9) &3
Aol 4.9 mmZ FA2l7Y 3.9 mmol vl EA e
Wil 30 cm oAE3ke 10¥€ 20¥e &3 Aol 5.6
mmZz FHETY 4.7 mmEoh E4th A3k 2k
118 2099 383 AL 5.5 mmB FAZTY 4.6
mme B3] FRT T Foll 30 cm dH3I 10¥€ 204
of 83t Zo] AErt 5.6 mmE 7P FUo. X
AMe FAAEY AE HgAgstd 114 20¥ 5

=1}

Xoo Hr food rfr J
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g5k o] AAF 12. 77024 FATY 700080 &
= o)L dFH e W ASe] x| AzpEd. A
TAZ S EXe HspAEte] 109 2099 &g
Rol 20.3702 T 13.7704 vla A Bk
o AR 6.3709] X7 BT AGEFAME A
AA ] A9 50 om d#HEA 119 2090 &3 A
I AzAEY] A HspAesiA 119 20900 8
RE AT A3gE JERUA] SktH(Table 2).

Table 3& (30, 50 cm) 2 H}Agl| @& 23
A AT FF0Y A4 AEE Yehd Zolth FAlg
AXANES AEANT FFDNA 2%, BXF 2 BAF
oM gzA Jeiged AAAZY BATE AEAR
o "glon} o] Ax AFE A Jehdth

A3 (30, 50 cm) B AHsAE Aol 2%, A, &
¢ 9 JARFLS zpol2 By, 23L FAgT7e}
Al follE Aol7b AAARE 50 cm AHAMETF
30 cm <A TS} vnE W T HA T
50 cm dFHAEF, 30 cm AHAHEHTF ¢oE e
ot FXE7e 30 cm AFHAETY AEHw FAYTR
o &g BRSE ATt Tl Abelrt
A 50 cm AFAZF L 30 cm AFHAXE TS vl
g 9 30 € 50 cm dFHFE FAZTY HgAFR
o B2 AoH(Table 3). ojadel Azpe 24 A
ZollAe] oFH7} Table 2014 Hented o] 134 A&
o ASEARY &3 A YL, FFF 4
#(30, 50 cm) ¥ HspH 7] A 2elA
T freded atolg B,

(30, 30 cm) F AskHe] Sgis 2]
oA ot AAHANH 23] oF F M3’ XHT
oM 2% 60.8 cm3 13] X2l9] 65.1 cmECh #3h)

wl
ES

=g 5, o3, A 2 A S dag
2 2739 A% AAANEE 30 cm dFH 28E e

o] 188 AE st ARG YR, HEAZe =
A& 50 cm dF 238 ske Aol 1 HE e k=
REtt g@gkon Aye AEAEE A3 238 9
Zo] 1312 ke AEY AU (Table 3).
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Table 4= A7 JoiA o1FH (30, 50 cm) £ F
Aglel] B2 AlE 57k AR AS5E vER A
olt}, FAIZ AHMAZS} NEAE EFH F2F, A
2%, A2%F, AEFAA AZelrt JARHUN L PAA
3= AEAaRdg F2F0] du ATy [1ASFe] F
AQoH AZTE Bt

FEA7IIME F2, 2T, Ao, ALl
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FHR1 Aot AAHN P FHAP) 25T F2
ol 4y AIFE Bty AIFTH AEFol A yEh
5ot F5H FEAZIZEY 2o)rt GIATHTable 4).
GHB0, 50 cm) B ASpAMA] 24 FTFNA A
ol W2 Fgo] Yepgon F2F ATF, AIFE
freligdol gideh 30 cm <lFHFIME Falel7et H|ws)
B 270] 7.7 mmZ 7FE FU3 A2Fol /AT 6.
322 FAAY. 30 cm dFToIE FA2l7e) vlws)

B 233 LT 2ot giert AP TME
2733 AT 2elE HAKTable 4).

Table 5= H (30, 50 cm) B HspA ol SlolA A
2 3o WE Az F50e] AR AsS v A
ot} FAIG MMz AEAE FF 24, AL
5 2 AZFA Aol7t IAHNL BANEE A=A
T A2FH 1IFo] FANLH ALTFE BRI
1948 Nz9 ZAFet vsstA Ueikttt

Table 2. Effects of cutting and flower removal treatment on agronomic characteristics in one year old
Bupleurum falcatum L. at different harvesting times
Harvestin Plant height Stem diameter Branches Stems Shoot fresh weight
' 9 Treatment (cm) (mm) (no./plant) (no./plant) (g/plant)
times S M JS MS JS MS Js MS JS MS
Sept. 25  C-30% 65.0 65.3 44 49 47 230 0.0 20 13.9 437
c-50" 78.3 69.0 5.1 36 9.3 13.3 1.0 0.0 28.8 423
FR® 847 713 45 45 14.7 16.0 2.3 2.7 309 50.3
Untreated 88.2 72.8 49 39 11.3 217 0.0 2.3 29.9 37.8
Mean 79.0 69.6 47 4.2 10.0 18.5 0.8 1.8 259 435
Oct. 20 C-30 64.7 69.7 48 5.6 6.7 7.3 37 03 335 219
C-50 711 80.3 5.1 4.4 57 1.3 10 0.0 27.7 214
FR 83.7 82.7 46 48 10.0 20.3 07 0.0 24.3 31.1
Untreated 89.3 85.0 44 47 11.3 13.7 0.3 07 23.0 346
Mean 773 79.4 47 49 8.4 13.2 14 0.3 271 27.2
Nov. 20 C-30 84.4 751 48 4.4 47 5.0 1.0 20 36.6 329
C-50 855 89.8 4.4 53 53 10.7 1.0 0.3 239 30.6
FR 9.7 87.5 55 55 12.7 19.7 20 1.3 47.3 46.7
Untreated 109.4 96.2 45 46 7.0 227 0.0 1.0 491 30.8
Mean 927 87.2 48 50 7.4 145 1.0 1.2 39.2 353
Mean JS 83.0 47 8.6 1.1 30.7
MS 787 47 15.4 1.1 35.5
Mean Sept.25 74.3 45 143 13 347
Oct.20 784 48 10.8 0.8 27.2
Nov.20 89.9 49 11.0 1.1 37.2
Mean C-30 70.7 48 8.6 15 30.4
C-50 79.1 47 9.3 0.6 29.1
FR 83.6 49 15.6 15 38.4
Untreated 90.2 45 14.6 0.7 34.2
LSD.05
Cultivar(C) ns ns 20 ns ns
Harvesting time(H) 43 0.2 1.0 ns 7.1
Treatment(T) 39 ns 17 ns 55
CxH 6.1 0.3 14 ns 10.0
CxHxT ns 09 41 ns 134

" JS, Jeongseon; ? MS, Mishima; @ C-30, 30 cm cutting; “C-50, 50 cm cutting; ¥ FR, flower removal.
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Table 3. Effects of cutting and flower removal treatment on agronomic characteristics in two years old
Bupleurumn falcatum .. at different treatment times

Treatment Plant height Stem diameter Branches Stems Shoot fresh weight
Treatment _ {cm) {mm) {no./plant) (no./plant) (g/plant)
times JSh Me? Js MS Js MS JS MS JS MS
C-30% 19 53.5 48.7 54 58 6.3 9.0 5.0 2.7 426 40.0
2" 375 440 53 6.4 6.3 13.3 40 3.0 451 29.6
Mean 455 46.3 53 6.1 6.3 112 45 2.8 439 348
C-50% 1 51.0 69.0 5.0 43 9.0 147 4.0 37 60.5 49.0
2 51.3 540 52 59 7.7 13.0 6.0 3.0 52.1 50.0
Mean 51.2 615 5.1 51 8.3 13.8 50 3.3 56.3 495
FRY 1 75.0 733 53 6.4 17.3 23.7 5.7 0.7 85.2 422
2 82.4 71.8 59 6.0 16.3 22.0 40 4.0 76.0 737
Mean 787 72.6 5.8 6.2 16.8 228 48 2.3 80.6 60.0
1 88.0 62.3 43 47 16.3 23.8 43 27 89.3 58.7
2 82.3 62.6 50 47 15.3 20.7 50 2.3 104.9 66.1
85.2 62.5 47 47 15.8 222 47 25 97.1 62.4
JS 65.1 52 1.8 48 69.5
MS 60.7 56 175 2.8 51.2
C-30 459 57 8.8 37 39.3
C-50 56.3 51 111 4.2 52.8
FR 75.6 59 19.8 36 69.3
Untreated 73.8 47 19.0 3.6 79.8
1 65.1 52 150 36 58.4
2 60.8 56 14.3 3.9 62.2
LSD.05
Cultivar(C) 29 ns 1.0 0.8 ns
Treatment(T) 6.4 08 20 ns 12.4
Treatment times(TT) 3.6 ns ns ns ns
CxT 9.1 ns ns ns ns
CxTxTT 10.2 ns ns 24 ns

" JS, Jeongseon; ? MS, Mishima; ® C-30, 30 cm cutting:  C-50, 50 cm cutting; * FR, flower removal; ®1, cutting or flower removal once

time; 2, cutting or flower removal two times

AH (30, 50 cm) E HIFAIHE 2H, Y25 2
AZSdE YAl Uy F2A4F A2TE F9
ol gldTh 30 em AFHT, S50 cm AFHT L AHFEA
grdMe FAZTRYg 270 2% 7H &9 A2
T34 AFFE 50 cm AFT 2 AFA TN Fxiz
TEY FAKY. 30 cm AFHFY AIFH AELFS
FAgTet vlasjiE Ao|rt th(Table 4). ©]&d
A= Ohashi®t Aikawa(1965)7F AAAH-E < F 38 A
45 TR AZFTL Aolrt gtk B ugk
A vl=3tA vebdn, A 5(1994)°] 50 cm o3

o
.
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AN A2 FAG Aozt dAoy 2] Ax

270l FAUthe Hueks AolatAl veigsd olFdd

2 NEY AEEAL 93], F A", EY
A F9 B dFgoz g A2 AZEHX
o} gutdoz g olfdte FAEL EUE AAT
o 24 Ay ASFT7HE 7gE F vk 21
FEAl, 1994)9 Al 2 AEgE BIch

(30, 50 cm) ¥ Az 3letele FIAo|
froAel zolzt IAHJow 23] «H L A3 st
F24 13.7 cmZ 13 A2l 12.6 cmEoh Aoy
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Table 4. Effects of cutting and flower removal treatment on growth characteristics in root of one year old
Bupleurum falcaturn L. at different harvesting times
Main root Root wt. Secondary
Harvesting Treatments Length Diameter Fresh Dried roots
fimes (cm) (mm) (g/plant) (g/plant) (no./plant)
JS" Mms? JS MS JS MS JS MS JS MS
Sept. 25  C-30% 75 9.1 6.8 7.6 37 4.0 1.2 1.3 53 6.3
C-50% 9.3 6.3 74 5.6 3.7 20 1.8 0.9 5.7 6.0
FR® 9.0 8.2 7.8 74 39 2.7 1.8 141 7.3 7.0
Untreated 9.1 8.9 6.6 6.4 38 22 1.6 0.9 6.0 50
Mean 8.7 8.1 7.2 6.8 38 2.7 1.6 1.1 6.1 6.1
Oct. 20 C-30 85 5.9 8.7 6.6 116 33 3.0 14 5.0 5.0
C-50 9.7 8.0 79 57 6.7 1.9 32 0.9 7.3 33
FR 9.0 8.3 6.3 73 58 34 2.7 15 6.7 5.7
Untreated 8.3 75 7.2 6.4 54 24 22 1.2 5.0 5.0
Mean 8.9 74 75 6.5 74 27 2.8 1.3 6.0 48
Nov. 20 C-30 10.2 8.3 8.9 7.2 9.1 57 3.8 26 7.0 8.0
C-50 10.0 8.4 84 7.3 11.0 52 46 26 93 6.7
FR 12.1 8.3 8.1 8.9 10.1 8.3 5.1 4.2 8.0 10.0
Untreated 9.2 7.6 6.7 6.2 8.9 49 35 25 7.0 7.0
Mean 10.4 8.2 8.0 .74 9.8 6.0 4.3 3.0 7.8 7.9
Mean JS 9.3 76 7.0 29 6.6
MS 79 6.9 38 1.8 6.3
Mean Sept.25 8.4 70 3.3 1.3 6.1
Oct.20 8.2 7.0 5.1 20 54
Nov.20 9.3 77 79 36 7.9
Mean C-30 8.2 177 6.3 2.2 6.1
C-50 8.6 7.0 51 23 6.4
FR 9.1 76 57 2.7 1.4
Untreated 8.4 6.6 46 20 58
LSD.05
Cultivar(C) 0.6 ns 14 0.6 0.2
Harvesting time(H) 07 ns 1.7 0.6 19
Treatment(T) ns 08 11 ns ns
CxH ns ns ns ns ns
CxHXT ns ns ns ns ns

" JS, Jeongseon; ? MS, Mishima; ¥ C-30, 30 cm cutting; © C-50, 50 cm cutting; ® FR, flower removal.

274, A2F. 2T 2 AIF e fYAY Aol
7F AFHA @keH(Table 5).

=3 FF, A3, HEAH2 2 A S BE Ao
= AANZEE 30 cm 93 238 3= Aol 13E A
2 E she AEY 273°] AU AEAZAAE zpelE
Bolz} oo} ATl e HEEALE Bt

FHe=
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Table 6& 2+ A7) YA «IFH (30, 50 cm) R
Ao W AlE EFHY saikosaponin FEHE Y
Ehd Aotk FAIG A5 AEAE FELA
saikosaponin—a, saikosaponin-d, total-saikosaponin &3¢l
A §gAQ #olE RYGom BMAETE saikosaponin-
a 0.60%, saikosaponin~d 0.47%, total-saikosaponin 1.
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Table 5. Effects of cutting and flower removal treatment on growth characteristics in root of two years old
Bupleurum falcatumn L. at different treatment times

Length of Diameter of Fresh Dried Secondary
Treatment main root main root root wt. root wt. roots
Treatment .
times s M s MS  JS MS  JS MS  JS  MS
C-30% 19 12.4 12.2 8.7 10.8 9.3 8.1 39 29 6.0 5.0
27 16.1 12.7 12.1 10.6 11.2 6.9 47 2.3 6.3 53
Mean 143 125 104 10.7 10.3 7.5 43 26 6.2 52
c-50" 1 15.0 124 111 10.7 116 8.5 53 3.3 7.3 57
2 145 14.4 10.6 10.3 13.3 7.7 6.6 25 11.0 6.0
Mean 148 13.4 10.8 105 12.4 8.1 6.0 29 92 58
FR® 1 11.0 134 12.4 10.0 124 6.7 6.6 2.0 8.7 5.0
2 12.6 13.3 10.5 10.9 16.5 9.5 76 38 8.0 6.3
Mean 11.9 13.4 115 104 144 8.1 71 29 8.3 57
1 13.7 10.5 8.4 9.1 11.1 53 47 1.9 6.0 53
2 14.4 11.7 9.3 9.1 8.7 48 3.9 19 57 50
141 111 89 9.1 99 51 43 19 58 52
JS 13.7 10.4 11.7 54 7.4
MS 126 10.2 7.2 26 55
C-30 134 105 8.9 34 57
C-50 141 10.7 10.3 4.4 75
FR 12.6 11.0 113 5.0 7.0
Untreated 126 9.0 7.5 3.1 5.0
126 10.2 91 38 6.1
2 13.7 10.4 98 4.2 6.7
LSD.05
Cultivar(C) ns ns 1.1 1.7 05
Treatment(T) ns 1.0 2.1 0.8 ns
Treatment times(TT) 0.8 ns ns ns ns
CxT ns ns ns ns ns
CxTxTrT ns 2.2 ns ns ns

1 JS, Jeongseon; ? MS, Mishima; ® C-30, 30 cm cutting; © C-50, 50 cm cutting; ® FR, flower removal; ® 1, cutting or flower removal

once time; " 2, cutting or flower removal two times

16%E &3t oA A=AIES] saikosaponin-a 0.
31%, saikosaponin—d 0.32%, total-saikosaponin 0.75%
Hoh E3ict.

F8A)7)17bl A= saikosaponin-a, saikosaponind, total-
saikosaponin &l K AR] Apelrt AR oW
Al717F =& saikosaponina, saikosaponin-d, total-
saikosaponin o] Mo ZRAEE Aot F
T} FIA7I7E] AF AL satkosaponinc FHEFoll AR
zZpol7k RN A B AS TN/ 255
saikosaponinrc @Eo] F7MHE AR o AEAITY
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$ FEA7I7F F254S akosaponince FEo] AaEHE
g EGTHTable 6).
913 (30, 50 cm) ¥ AH3pA|Ttell= saikosaponin—c
ghaknto] fojAel Aol KA 50 cm dFHFIME
2x2) 79t vlaaiBH saikosaponinc Ol HAHNU
T AgkA 2]l A saikosaponinc el F7HHILTH
30 cm ol|FFol A= satkosaponin—c FEol= ko7 §l
At

T3 FF FEAZ], AH30, S50 cm) i
T A3 ALL saikosaponin—a, saikosaponin-d 2

7
7
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total-saikosaponin F#EA FJHQ Apolr} AAFHY
t}. Saikosaponina FElAME FHAEY 24 50 cm
H3td 114 204 87 o] FXznr} ko)
7RI, AZAlZ diAE 2 A7) lojA
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Table 6. Effects of cutting and flower removal treatment on saikosaponin contents in dry root of one year old
Bupleurum falcatum L. at different harvesting times

Saikosaponin-a

Saikosaponin-c

Saikosaponin-c Total saikosaponin

Harvesting

(%)

(%)

(%)

. Treatments (%)
times Js" Ms? Js MS Js MS Js MS
Sept. 25  C-30? 0.70 0.28 0.60 0.25 0.08 0.09 1.38 0.63
C-50% 0.61 0.41 0.46 0.47 . 006 0.09 1.13 0.97
FR® 0.69 0.33 053 0.43 0.1 0.10 1.33 0.85
Untreated 0.69 0.37 0.65 0.50 0.10 0.16 1.45 1.04
Mean 067 0.35 0.56 0.41 0.09 0.11 1.32 087
Oct. 20 C-30 0.70 0.28 0.56 0.24 0.10 0.09 1.36 0.60
C-50 0.46 0.29 0.28 0.29 0.08 0.08 0.83 0.67
FR 0.60 0.37 0.35 0.31 0.13 0.18 1.08 0.85
Untreated 0.61 0.32 0.47 0.24 0.07 0.19 1.14 0.76
Mean 0.59 0.32 0.42 0.27 0.09 0.13 1.10 0.72
Nov. 20 C-30 0.39 0.26 0.35 0.25 0.12 0.11 0.85 0.62
C-50 0.70 0.31 053 0.27 0.1 0.10 1.35 0.69
FR 0.42 0.29 0.36 0.32 0.17 0.12 0.94 0.72
Untreated 0.58 0.25 0.46 0.25 0.08 0.08 1.13 057
Mean 052 0.28 0.42 0.27 0.12 0.10 1.07 0.65
Mean JS 0.60 0.47 0.10 1.16
MS 0.31 0.32 0.1 Q.75
Mean Sept.25 0.51 0.49 0.10 1.10
Oct.20 0.45 0.34 0.11 0.91
Nov.20 0.40 0.35 0.12 0.86
Mean C-30 043 0.37 0.10 091
C-50 0.46 0.39 0.09 0.94
FR 0.45 0.38 0.13 0.96
Untreated 0.47 0.43 0.11 1.01
LSD.05
Cultivar(C) 0.03 0.06 ns 0.07
Harvestingtime(H) 0.06 0.06 ns 0.1
Treatment(T) ns ns 0.02 ns
CxH ns ns 0.02 ns
CxHXT 0.12 0.15 ns 0.25

" JS, Jeongseon; ? MS, Mishima; » C-30, 30 cm cutting; ¥ C-50, 50 cm cutting; ® FR, flower removal.
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Table 7. Effects of cutting and flower removal treatment on saikosaponin contents in dry root of two years old
Bupleurum falcatum L. at different treatment times

Treatment

Saikosaponin-a

Saikosaponin-c

Saikosaponin-c

Total saikosaponin

Treatments ‘ (%) (%) (%) (%)
times Js" MS? JS MS JS MS JS MS
c-30% 19 0.73 0.20 0.38 0.15 0.16 0.09 1.27 0.44
2n 0.46 0.35 0.26 0.40 0.09 0.12 0.81 0.86
Mean 0.59 0.27 0.32 0.27 0.13 0.10 1.04 0.65
C-50% 1 0.51 0.13 0.37 0.20 0.17 0.12 1.05 0.45
2 0.75 0.30 063 0.29 0.14 0.14 152 0.73
Mean 0.63 0.21 0.50 0.25 0.15 0.13 1.29 0.59
FR® 1 0.79 0.22 0.62 0.20 0.1 0.13 152 0.56
2 0.48 0.22 0.40 0.24 0.09 0.10 097 0.57
Mean 0.63 0.22 0.51 0.22 0.10 0.12 1.25 0.56
Untreated 1 0.49 0.16 0.24 0.23 0.20 0.08 093 0.46
2 0.50 0.17 0.25 0.24 0.17 0.09 091 0.50
Mean 0.49 0.17 0.25 0.23 0.18 0.08 0.92 0.48
JS 0.59 0.39 0.14 1.12
MS 0.22 0.24 0.11 0.57
C-30 0.43 0.30 0.12 0.84
C-50 0.42 0.37 0.14 0.94
FR 0.43 0.37 0.11 0.90
Untreated 0.33 0.24 0.13 0.70
1 0.40 0.30 0.13 0.84
2 0.40 0.34 0.12 0.86
LSD.05
Cultivar(C) 0.09 ns ns 0.18
Treatment(T) 0.07 0.06 ns 0.10
Treatmenttimes(TT) ns ns ns ns
CxT ns 0.08 0.05 0.14
CxTxTT 0.10 0.14 ns 0.23

v JS, Jeongseon; ? MS, Mishima; ¥ C-30, 30 cm cutting; “ C-50, 50 cm cutting; ® FR, flower removal; ® 1, cutting or flower removal
once time; " 2, cutting or flower removal two times.
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Table 8. Correlation coefficients among the growth characteristics of shoot, root and saikosaponin contents
of Jeongseon cultivar (Bupleurum falcatum L..) affected by cutting and flower removal treatments

® @ o @ ,© 6 @ ) @ 0 0
Vari-  Plant  Stem Length ~ Diam.  gpoot  Fresh Seconday Dried

. \ Branches Stems of main of main SSa SSd SSc TSS

able  height diam. root root fresh wt. root wt.  roots  root wt. .
(cm)  (mm) (noJplant) (no.fplant) (cm) (mm) (g/plant) (g/plant) (rospin) (glplant) (%) (%) (%) (%)

069 059 023 049 025 073 089" 080" 054 - - - - -

0147 -034 -058 033 -013 074 -020 093* 073 - - - - -

061 084" -015 -006 085" 035 081* 098* 023 - - - - -

@ -095* -03t 0.36 029 -062 -042 -044 -009 -042 -064 - - - -

013 -061 -017 032 001 -0.21 0.25 0.01 007 -008 - - - -

-067* -091* 026 014 -082* -022 -082* -088* -006 -091* - - - -

@ -092* -0 0.30 016 -070 -040 -057 -022 -039 -070 098 - - -

027 -046 -001 005 -010 -024 002 -012 002 -021 Q95> - - -

-044 -054 081 05 -050 043 -028 -065 024 -068 073 - - -

® 0.89™ 065 0.00 0.14 0.1 073" 064 0.46 0.66 0.84™ -0.80" -0.77* - -

026 -005 -024 012 -0.15 071+ -034 078 053 0.86™ -045 -052 - -

013 054 -007 0.15 0.48 0.19 0.56 049 026 044 -068* -033 - -

@ -091* -022 0.38 029 -071* -035 -046 -009 -036 -062 099~ 099" -073" -

026 -059 -0.13 021 -007 -014 009 0.05 012 -003 098~ 097+ -037 -

-065 -077* Q57 641 -070* 011 -058 -082* 014 -087* 090™ 093 -041 -

*, ** Meanss ignificance at 0.05 and 0.01 levels, respectively.

" upper number, 30 cm cutting; ? middle number, 50 cm cutting; ® lower number, flower removal.

362



olF & Hatxzlof o Az A

2t 2% 30 cm AFHTY 2F(=0.69%), A=
0.73%), A4H¥F(=0.89*") L HZF(r=0.80**), 50
cm HTFY 2H(=0.74%), BZF(=0.93") 2L A2
(=0.73%), z8jx AstxE)T7e] AE(=0.84*"), F2%
(=0.85"), AdEF(=0.81"*) & WZF(=0.98*")F+=
Aol e =

Saikosaponin—a &2 30 cm AT XA r=0.95*
Y) a8 AT 23 r=0.67%), A= (=0.91*
Y, F2(=-0.82"), AFEF(=0.82"), BIF(=—
0.88*) ¥ AZF(=0.91"3= §9 Aol AUyt
Saikosaponin—d &% 30 cm 9] 2F(=0.92*"),
AZF(=0.70 7 AT AZF(=0.68") =
Fof A4S BA3 30 cm 372 saikosaponina 3t
Z(=0.98"), 50 cm 4I#T9] saikosaponina (=0
95*") 3 A3l T2l saikosaponina IFF(=0.73*) &
EAF(r=0.81*"") %= A9 AFo UAdH.
Saikosaponinc¢ & 30 cm AT ZAH(=0.89*),
Z74(=0.73%), AZF(=0.84**)3} 50 cm AFT =
74(r=0.71"), AZ5(=0.78*) L AZZF(=0.86"") 3=
Ao g BYgovt 30 cm AFHTY saikosaponin—a
e (=0.80*"), saikosaponin-d TF(=-0.77%)3} H3}x

SEM Ol

BEM 4 saikosaponin &zt

219 saikosaponin-a ¥ (r=0.68%) 59 Aug

B} Totalsaikosaponin &2 30 cm dFH+9 2%
(=0.91*), F23(=0.71%), saikosaponin—c TH(r=
0.73)% H3pxze] Ae(=0.77"), F80=0.70",
AEF(=-0.82") 2 AZF(=0.87"d= ¥ A&
o] ot 30 cm “FHT4 saikosaponin-a FF(r=0.
99**) 2 sakosaponin-d F#(r=0.99"*), 50 cm &HT
2] saikosaponin-a &=(=0.98™) 2 saikosaponin—d T
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Table 9. Correlation coefficients among the growth characteristics of shoot, root and saikosaponin contents
of Mishima cultivar (Bupleurum falcatum L.) affected by cutting and flower removal treatments

® @ o9 @ O © @ ) O @ ©® @
Var-  Plant  Stem Length - Diam.  qpoot  Fresh  Seconday  Dried
‘ i Branches Stems of main of main SSa SSd SSc TSS
able height diam. root root [resh wt. root wt.  rools  root wt.
(cm)  (mm) (no/plant) (vojolant) - Sh o (giplant) (glplant) (ofpen) (glplan) (%) (%) (%) (%)
036" -029 -048 0.37 0.07 0.28 0.13 0.88**  0.69 - - - -
0597 071* -0.23 073 0863 073" 003 097 042 - - - - -
051 049 020 008 023 077 016 099" 077 - - - - -
@ -056 0.14 017 -044 -029 021 -019 -002 014 -014 - - - -
-033 -066 034 -008 -052 -016 080" -0.34 015 -033 - - - -
-004 -014 046 -024 -050 -060 -005 -069* -049 -066 - - - -
®@ 0.16 0.14 0.03 0.58 0.06 0.35 0.36 0.37 0.57 032 -043 - - -
-051 -081™ 024 -023 -075 -056 064 -054 -013 -054 082~ - - -
-0.18 017 0.20 063 -049 0.08 071" -027 036 -028 039 - - -
® -024 -0.09 012 -004 -0.18 0.23 0.05 0.39 0.07 0.23 044 -061 - -
010 0.61 000 -007 0.11 039 -009 0.61 0.47 051 -033 -047 - -
0.57 052 052 -038 -014 -001 002 -031 -006 -025 0.61 030 -~ -
@ -045 017 0.24 018 -0.30 0.65 0.22 0.61 067 035 067 0.16 049 -
-052 -074 032 -034 -076* -044 072* -048 002 -053 0.90* 096" -032 ~
0.04 0.24 0.42 024 -051 -012 047 -047 008 -045 073 087 0.68* -

*** Means significance at 0.05 and 0.01 levels, respectively.

" upper number, 30 cm cutting; ? middle number, 50 cm cutting; @ lower number, flower removal.
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