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Abstract ~In order to product the saikosaponin which is one of the secondary product
from Bupleurum falcatum efficiently through the tissue culture, several levels of agar and
gellan gum as the gelling agent, 2.4-D as the growth regulator, and L-phenylalanine as the
precursor were used with single or combination treatment on MS basal medium. Gellan gum
was more effective than agar as the gelling agent in fresh and dry weight increase of callus
induced from Bupleurum faicatum leaf segment. Gellan gum medium supplemented with L-
phenylalanine produced 1.6 times of fresh weight more than that of agar. The fresh weight
was remarkably high in gellan gum when the calli was treated with the combination of 2.4-D
and L-phenylalanine similar to the single treatment of 24D or L-phenylalanine. However,
the saikosaponin content in callus was high in gellan gum with the single treatment of L~
phenylalanine. Especially, the saikosaponin content in gellan gum supplemented with 1.0m
g/L L-phenylalanine was 2 times(2.4 mg/g) higher than that in agar medium supplemented
with 0.1 mg/L 2,4-D(0.9 mg/g).
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Table L Effect of 2,4-D levels combined with agar
and gellan gum on the fresh and dry weight of
callus from leaf segment of Bupleurum falcatum.

2.4-D Agar Gellan gum
(mg/L) Fw(g) DW(g) D/F  FW DW(g) D/F(%)

00 707 052 735 983 064 643
0.1 1030 0.45 438 1237 050 405
02 965 043 446 927 037 39
03 863 039 454 922 034 37
04 879 038 428 792 031 39
05 853 035 410 1759 029 379

FW: Fresh weight, DW: Dry weight. D/F: Dry/
Fresh weight ratio.

Table II. Effect of L-phenylalanine levels combi~
ned with agar and gellan gum on the fresh and
dry weight of callus from leaf segment of Bupl
eurum falcatum.

PAL Agar
(mg/L) Fw(g) DW(g) D/F

00 641 042 661
01 615 047 767
05 784 055 705
10 624 042 666
15 668 041 6.18
20 677 038 565

Cellan gum
FW(g) DW(g) D/F(%)

1063 0.70  6.65
1122 0.64 577
10.43 061 5.83
11.00 0.61 558
1041 061 589
10.80 059 5.83

PAL: L-phenylalanine, FW: Fresh weight, DW:
Dry weight. D/F: Dry/Fresh weight ratio.
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Fig. 1. Effect of gelling agents on proliferation of
callus induced from leaf segment of Bupleurum
falcatum.

Table IIL Effect of the combined levels of 2,4-D and L-phenylalanine in the medium solidified with agar
on the fresh and dry weight of callus formed from leaf segment of Bupleurum falcatum.

2.4D(mg/L)
PAL
(mg/L) 0.1 0.2 0.3
FW(g) . DW(g) D/F(%) FW(g DW(g) D/F(%) FW(g) DW(g D/F(%)
0.1 9.17 0.42 4.58 9.05 0.38 4.20 8.05 0.35 435
1.0 10.13 0.45 444 9.91 0.40 4.04 8.24 0.38 461
2.0 9.11 0.42 4,61 9.37 0.39 416 . 861 0.35 4.07

PAL: L-phenylalanine, FW: Fresh Weight, DW: Dry weight, D/F: Dry/Fresh weight ratio.
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Table IV. Effect of the combined levels of 2.4-D and L-phenylalanine in the medium solidified with
gellan gum on the fresh and dry weight of callus from leaf segment of Bupleurum falcatum.

2,4-D(mg/L)
PAL
(gD 0.1 0.2 0.3
FW(g) DW(g) D/F(%) FW(g) DW(g) D/F(%) FW(g) DW(g) D/F(%)

1.0 15.39 0.59 3.83 12.70 0.45 3.54 7.96 0.31 3.38
3.0 14.43 0.50 347 11.92 0.42 352 8.09 0.28 3.46
50 16.06 0.61 3.80 11.04 0.39 3.53 10.49 0.37 353
7.0 17.97 0.65 3.62 11.36 0.38 3.34 9.70 0.33 3.40

PAL: L-phenylalanine, FW: Fresh weight, DW: Dry weight, D/F: Dry/Fresh weight ratio.
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Fig. 2. Effect of 2,4-D levels combined with agar
and gellan gum on the total saikosaponin con-
tents in the callus of Bupleurum falcatum.
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Fig. 3. Effect of L-phenylalanine levels combined

with agar and gellan gum on the total saiko-

saponin contents in the callus of Bupleurum fal-
catum.
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Fig. 4. Effect of the combined levels of 2,4-D and
L-phenylalanine on the total saikosaponin con-
tents in the callus cultured on medium with agar.
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Fig. 5. Effect of the combined levels of 24D
and L-phenylalanine on the total saikosaponin

contents in the callus cultured on medium with
gellan gum.
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Table 5. Effect of the combined levels of 2,4-D and
L-phenylalanine on the saikosaponin contents
from Bupleurum falcatum callus cultured on MS
medium solidified with agar.

24D . ) L-phenylalanine(mg/L)
(mg/L) Saikosaponin o1 10 20

a 0.140 0.135 0.122

0.1 c 0.035 0.066 0.037

d ND 0.137 0.209

total 0.175 0.338 0.368

a 0.117 0.124 0.157

0.2 c 0.030 0.029 0.047
d 0.008 0.039 ND

total 0.155 0.192 0.204
a 0.193 0.187 ND

0.3 c ND 0.022 0.153
d 0.148 0.052 ND

total 0.341 0.261 0.153

ND: Not detected.
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Table VI. Effect of the combined levels of 2,4-D and L~phenylalanine on the saikosaponin contents from
Bupleurum falcatum callus cultured on MS medium solidified with gellan gum.

24D . . L-phenylalanine(mg/L)
(mg/L) Satkosaponin 0.1 3.0 5.0 70
a 0.047 0.088 0.017 0.006
0.1 c ND ND ND ND
d ND ND ND ND
total 0.047 0.088 0.017 0.006
a 0.010 0.065 0.047 ND
0.2 ¢ ND ND ND ND
a ND ND ND ND
total 0,010 0.065 0.047 ND
a 0.039 0.070 0.100 0.164
03 ¢ ND ND ND ND
: d ND ND 0.180 0.118
total 0.039 0.070 0.280 0.282

ND: Not detected.

Ro g waEhd ol A3 dsiMe AL
T HAESRGH T Ao yEnt
2 =
Nzel zAWAFS Bt ojauiArtEe st
) saikosaponing Et} EHHo 2 Y4y £F
o2 MS71Eux]o) agar3} gellan gume 8-3LA]
2 3l AAZPEAZA 24D AFEARA
L-phenylalanine® ©&% 2 #¥A2st sai-
kosaponin8Ad) 4&FE XX E RARBIAT.
A& A 24 gellan gum$ AHE-SIAS 25 A
A% L AEFNA agar2tt THH R, ge-
llan gum®iAl°l L-phenylalanine® A=8td&
o) YA F-2 agariA| o] ¥zt 1.68) o1/ E3it
2.4-D$} L-phenylalanineg Z33& B¢
gEA2)39E 299 v %3 gellan gumiA]
A A Fol AASIA EUr}. Saikosaponindt
Fol BAex AASZ w7 IA 2 gellan gum¥iA]
o) L-phenylalanine® ©EX421% 2% Ao
- 2 ¥A Jehdey, L-phenylalanine 1.0 mg/
L A7l  saikosaponin@de]l 24mg/ge =
agar ®A2] 2.4-D 0.1 mg/LAA 0.9 mg/gd A
B} 3ujold ESkel. 2,4-Ds} L-phenylalan-
ineg ZFAANE A5 WAL SEAAA %
7R 2 gellan gumelAd ®ok A3MA A
veho v saikosaponin@d @M e agard 7

SN AH o2 FA VeEE S 23
CIEEE

1. Lee, J. H. and Lee, S. Y. (1995) Effects of gelling
agents and growth regulators on rice anther
culture. Kor. J. Plant Tissue Culture 22: 35-39.

2. Moon, H. P, Choi, S. H., Cho, S. Y. and Son, Y.
H. (1988) Effect of high agar medium on plant
regeneration in tice (Oryza sativa L) anther
culture. Kor. J. Breeding 20° 335-340.

3. Yang, S. J. and Oh. B. G. (1994) Effect of gel-
rite as gelling agents on rice anther cultureef-
ficency. In Abstract. Spring Cong Korean Soc.
Plant Tissue Culture, 53.

4. Zimmerman, T. W. and Robacker, C. D. (1988)
Media and gelling agent effect on cotton callus
initiation from excised seed hypocotyls. Plant
Cell, Tissue and Organ Culture 15: 269-274.

5 Williams, R. R. and Taji, A. M. (1991) Effect of
temperature, gel concentration and cytokinins
on vitrification of Olearia microdisca (J.M. Black)
in vitro shoot cultures. Plant Cell, Tissue and
Organ Culture 26: 1-6.

6. Jo, P. H., Seong, R. S., Bae, H. H., Soh, W. Y.
and Cho, D. Y. (1990) Saikosaponin contents
in Bupleurum falcatum root produced by tis-
sue culture. Kor. J. Pharmacogn. 21 205-209.

7. Hiraoka, N. and Tabata, M. (1974) Alkaloid pro-
duction by plants regenerated from cultured
cells of Datura innoxia. Phytochem. 13: 1671~



Vol. 27, No. 4, 1996

10.

1675.

. Ikuta, A.. Syono, K. and Furuya. T. (1974) Al-

kaloids of callus tissues and redifferentiated
plantlets in the Papaveraceae. Phytochem. 13:
2175-2179.

. Calleberg, E. K., Kristjansdottir, I. S. and Joh-

ansson, L. B. (1989) Anther cultures of tetra-
ploid Solanum genotypes, the influence of gel-
ling agents and correlations between incubation
temperature and pollen germination tempera-
ture. Plant Cell, Tissue and Organ Culture 19:
189-197.

Ozeki, Y., Komamine, A. and Tanaka. Y. (1990)
Induction and repression of phenvlalanine

11.

12.

365

ammonia-lyase and chalcone synthase enzy-
me proteins and mRNAs in carrot cell suspen-
sion cultures regulated by 2.4-D. Physiol.
Plant. 78: 400-408.

Seong. R. S. (1996) Effects of L-phenylalanine
on the saikosaponin content of Bupleurum
falcatum callus. Kor. J. Pharmacogn. 21: 354-
358.

Kim. S. G.. Cho, D. Y. and Sch. W. Y. (1995)
Saikosaponin content in adventitious root
formed from callus of Bupleurum falcatum L.
Kor. J. Plant Tissue Culture 22: 29-33.

(19963 129 9% )



