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Medicinal Components in Bupleurum Species
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ABSTRACT : This review deals briefly with the various medicinal components(mainly
saikosaponins), their biological activities and the variation of their contents by different culti-
vation environment and plant parts in Bupleurum species. Bupleuri radix, a crude drug, is the
root of Bupleurum falcatum L. (Korea, Japan), B. chinense(China), and their related species
(Umbelliferae). There are over 120 species in Bupleurum genus throughout world, mainly Asian
area, and over 5 species in Korea, investigated up to ndw.

These plants contain many physiological active compounds and the principal components are
saikosaponins. Major activities of this crude drug and saikosaponins are the anti-inflammatory
and antihepatotoxic activities. Saikosaponins and their derivatives in Bupleurum spp. have been
chemically studied, isolated and identified over 70 compounds in over 50 species., Other
components, physiologically active ones, also have been investigated, which are the groups of
lignan, flavonoid, essential oil, polyacetylene, polysaccharide, etc. Saikosaponins belong to the
group of triterpenoid saponin chemotaxonomically and occur the accumulation and turnover in
plant tissues through secondary metabolism, mevalonic acid pathway. The contents and kinds of
saikosaponins and other components in Bupleurum spp. plants are various due to different
species and growing environments, as the plant growth characters and yield are various.

Most of medicinal plants as well as Bupleurum species are very useful as agricultural products
and traditional medicines, and also are very valuable as genetic resources and natural products,
So we need to collect, evaluate, preserve, and utilize various medicinal plants, and also to under-
stand secondary metabolism and improve the breeding and cultivation techniques for the safe
production of crude drugs with high quality and yielding,
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Table 1. The kinds of triterpenoid saponins containing in Bupleurum species
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Saponin Source Structure Year Ref. Ref.
(Saikogenin) reported

Crude saponin* B. falcatum - 1943

Saikoside* 1a, Ib, I B. falcatum — 1965~1967 110

Saikogenin*A, C, D, B. falcatum - 1965~ 1967 64, 65, 111, 112

Saikogenin* B, E, F, G B. falcatum - 1966~ 1968 6, 66, 67, 68

Longispergenin® B. falcatum - 1967

Saikosaponin a B. falcatum Saikogenin F 1968 69

Saikosaponin ¢ B. falcatum Saikogenin E 1968

Saikosaponin d B. falcatum Saikogenin G 1968

Saikosaponin by B. falcatum Saikogenin A 1975 114

Saikosaponin by B. falcatum Saikogenin D 1975

Saikosaponin bs B. falcatum - 1975

Saikosaponin by B. falcatum - 1975

Saikosaponin f B. falcatum Longispinogenin 1976 135, 136

Papyrioside L- [l a B. rotundifolium Aglycone(7)* 1979 -

Papyrioside L-II ¢ B. rotundifolium Propapyriogenin A, 1979

Saikosaponin e B. falcatum - 1980

«-Spinasteryl B. falcatum - 1980

-B-D-glucoside

Rotundioside E B. rotundifolium Saikogenin C 1981

Rotundioside F B. rotundifolium Rotundiogenin A 1981

Chikusaikoside I B. longiradiatum Saikogenin F 1982

Chikusaikoside II B. longiradiatum Saikogenin E 1982

Prosaikosaponin A B. falcatum Saikogenin A 1985

Prosaikosaponin H B. falcatum Saikogenin H 1985

Prosaikosaponin D B. falcatum Saikogenin D 1985

Rotundioside A B. rotundifolium Aglycone(38) 1985

Rotundioside B B. rotundifolium Aglycone(52) 1985

Rotundioside C B. rotundifolium Aglycone(52) 1985

Rotundioside D B. rotundifolium Primulagenin A 1985

Rotundioside G B. rotundifolium Rotundiogenin A 1985

Saikosaponin h B. falcatum - 1985
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Table 1. (Continued)

Saponin Source St.ructurfa Year Ref.

(Saikogenin)

reported

Saikosaponin g B. falcatum Saikogenin H 1985
Saikosaponin i B. falcatum Saikogenin B 1985
Glycoside S1 B. chinense Oleanolic acid 1986
Glycoside S3 B. kunmingense epi-Saikogenin F 1986
(16-epichikusaikosaide 1)
Saikosaponin BK1 B. kunmingense 16-epi-Saikogenin C 1987
Saikosaponin BK2 B. kunmingense 30-OH-16-epi-

Saikogenin C 1987
Saikosaponin BK3 B. kunmingense 16-epi-Saikogenin C 1987
Malonylsaikosaponin a B. falcatum - 1990 20
Malonylsaikosaponin d B. falcatum - 1990
Saponin 1 B. fruticosum - 1993 100
Saponin 2 B. fruticosum C - 1993
Saponin 3 B. fruticosum - 1993
Buddlejasaponin IV B. fruticosum Saikogenin F 1993 32
Malonylbuddlejasaponin  B. fruticosum Saikogenin F 1993
v
Saikosaponin k( VIb) B. smithii - 1993 15
Saikosaponin 1( V) B. smithii - 1993
Saikosaponin M B. smithii - 1994 146
Saikosaponin N B. smithii - 1994
4-O-acetylsaikosaponin d  B. falcatum - 1996 21
Hydroxysaikosaponin a B. falcatum - 1996
Hydroxysaikosaponin ¢ B. falcatum - 1996

* : saponin fraction or saikogenin, not saikosaponin

* Aglycone(7): 3,21-OXO, 11-a-OMe, 28-COOH, Aglycone(38): 38-SOs, 16-a-OH, 28-COOH, Aglycone(52): 38

-80;3, 28-COOH
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Table 2. The kinds of triterpenoid saponins and their derivatives containing in Bupleurum

species

Species Saponin (Type)* Ref,

B. kunmingense Saikosaponin a, d (I 75, 76, 108
2”-0-Acetylsaikosaponin a, d (1)
3" 4"O-Diacetylsaikosaponin a, d (I
3" 6"O-Diacetylsaikosaponin a, d (I
16-Epichikusaikoside 1 (1)
4", 6”-O-Diacetylsaikosaponin d (L)
4”-0-Acetylsaikosaponin a (1)
6”-0-Acetylsaikosaponin a, d (I
Chikusaikoside I (I
3"~0-Acetylsaikosaponin a, d, e (I)
2" 3"0O-Diacetylsaikosaponin a, d (I
3", 4"-Diacetylsaikosaponin b4 (Im)

B. polyclonum 3”-0-Acetylsaikosaponin a, d (1) 107
2”-0-Acetylsaikosaponin a, d (1)

,\
[
N

Saikosaponin a, ¢, d,

6"-0-Acetylsaikosaponin a, d (D)
Chikusaikoside 1, II (1)
16-Epichikusaikoside 1 (1)
4"0O-Acetylsaikosaponin a (I
Saikosaponin b2 (Ir)
2”-0-Acetylsaikosaponin b2 (1)
3-0-Acetylsaikosaponin b2 ()
30-O-8-D-Glucopyranosylsaikosaponin b2 (o)
B. fruticosum Saponin 1, 2, 3 —

Buddlejasaponin IV
Malonylbuddlejasaponin IV

B. smithii Saikosaponin k, | -
Saikosaponin M, N

B. rockii Saikosaponin a, ¢, d, e
2”-0-Acetylsaikosaponin a
6"-0O- Acetylsaikosaponin d
3"”0-Acetylsaikosaponin a, d
6™-0O-Acetylsaikosaponin b2
2".0-Acetylsaikosaponin b2
Saikosaponin b2
370-Acetylsaikosaponin b2
3"0-Acetylsaikosaponin b3
11-a-Methoxysaikosaponin f
6"-0O-Acetylsaikosaponin b3
2"-0-Acetylsaikosaponin b3

B. marginatum Saikosaponin a, ¢, d

var. stenophyllum 3”-0-Acetylsaikosaponin a, d
6-0-Acetylsaikosaponin a, d
Chikusaikoside I, I
Saponin 15, 16 (m

o o o o
— - EEEE SR -
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Table 2. (Continued)

Species

Saponin

Ref.

B. marginatum

B. wenchuanese

B. falcatum

B. yinchowense

B. rotundifolium

B. longiradiatum

B. kaoi
B. chinense

B. longiradiatum
var. breviradiatum
Other species

Saikosaponin b3, b4
3”-0-Acetylsaikosaponin b4
11-a-Methoxysaikosaponin f
6-O-Acetylsaikosaponin a
Saikosaponin a, c, e
Prosaikogenin F
Chikusaikoside Il
11-a-Methoxysaikosaponin f
6-0O-Acetylsaikosaponin b3
Saikosaponin b3

2”-0-B-D-Xylopyranosylsaikosaponin b2
3", 6™0,0-Diacetylsaikosaponin b2
2"-0-p-D-Glucopyranosylsaikosaponin b2

Saikosaponin b2, d ,a

6~0-Acetylsaikosaponin d, b2

2"-0-Acetylsaikosaponin a, d
3%0-Acetylsaikosaponin a, d
16-Epichikusaikosaide
Prosaikogenin G
Saikosaponin a, ¢, d, e
3"70-Acetylsaikosaponin d
23-0-Acetylsaikosaponin a
6"0-Acetylsaikosaponin a, d
Saikosaponin bl, b2
6"0-Acetylsaikosaponin b4
Saikosaponin b3, b4, f
Malonylsaikosaponin a, d
4-O-acetylsaikosaponin d
Hydroxysaikosaponin a, ¢
Saikosaponin a
2"~0-Acetylsaikosaponin b2
3”.0-Acetylsaikosaponin b2
Saikosaponin b2

2"0-p-D-Glucopyranosylsaikosaponin b2

Rotundioside F, G
Rotundioside E
Rotundioside D
Rotundioside A, B, C
Chikusaikoside I, [I
Saikosaponin a, ¢, d
Saikosaponin a, d, f
Saikosaponin a, ¢, d
S1

Chikusaikoside 1
Saikosaponin a, ¢, d
Prosaikogenin A, G

=== I I — |

(1)
(I)
(D)
(D
(I
(1)
(I

(1)
(1)
()
(1)

(D
()
(1)
(V)
(1)
(1)

(D)
(V)
(1)
(D)
(I)

78

46, 47, 143

7,8, 62, 63

55

109
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Table 2. (Continued)

Species Saponin (Type)* Ref.
Prosaikogenin D (I
Saikosaponin h (m
Prosaikogenin H (V)
Saikosaponin g, i (IV)

* (Type): I=13p, 28-Epoxy-11-oleanene, =11, 13-Olean-diene, [I=12-Oleanene, V=9, 12-Oleaene-diene, V

=12-Oleanene

Fig. 3. The chemical types of triterpenoid saikosaponins(Types in Table 2).
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Table 3. Physological activities and their difference of saitkosaponins

Activity Difference in its effects Ref.
Haemolytic activity d>a>bl>b2>c 3,92
Decreasing membrane fluidity a, bl>d, b2, ¢ 4, 70
Corticosterone secretion-inducing d>a:c, bl, b2, g hi=0 91
activity prosaikogenin G > prosaikogenin F, E2 :
prosaikogenin A H,D, saikogenin A H,F=0
Inactivation of measles virus and d 139
herpes simplex virus
Plasma cholesterol lowering action a,d.:c=0 59
Increasing activity of d>a 70
UDP-glucuronyltransferase
Decreasing lipid peroxydation d>a 71
and UDP-glucose dehydrogenase
Decreasing microsomal enzyme activity d>a;:bl, b2 c=0 2
(D-galactosamine induced hepatic injury)
Macrophage function d, b2 137, 138
Immunoregulatory action d 17, 50, 52
Antiinflammatory activity d>a;c=0 12, 79
Inducing mutagenicity a:d,c=0 89
Antinephrotic effect d 1
14

Inhibition of platelet activation

Table 4. The other compounds in Bupleurum species

Species

Group

Compounds

B. falcatum

B. logiradiatum

B. salicifolium

Polysaccharide

Steroid
Polyacetylene

Flavoniod
Essential oil
Polyacetylene

Quinone
Flavonoid
Carbohydrate
Steroid
Lignan

PG-1, 2, 3(Bupuleuran 211 c)
Bupuleuran 21Ib, 2lIc(BR-2), BR-1
(pectin-like polysaccharide)
Rhamnogalcturona Il -like region
Aldonitol

a-Spinasterol, stigmasterol
Saikodiyne A, B, C,-
2Z-9Z-Pentadecadiene-4, 6-diyn-1-ol
Rutin

Bupleurotoxin, Bupleuronol, Enanthotoxin
Acetyl-bupleurotoxin, Bupleuynol
Emodin-8-O-8-D-glucoside
Narcissin

Sucrose

a-Spinasterol

Methylchasnarolide, Chanarolide, Benchequiol,

Guamarol, Isoguamarol, Guamarolin,

Kaerophyllin, Isokaerophyllin, Matairesinol

Salicifoliol, Guayadequiol, Guayadequiol acetate,

Guayadequiene, Methylpluviatolide,
Dimethylmatairosinol, Chinensin, Busaliol,
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Table 4. (Continued)

Species Group Compounds
Busalicifol, Bursehernin, Syringaresinol,
Buplerol, Guayarol, Nortrachelogenin,
Pinoresinol, Medioresinol
Steroid Stigmasterol
Polyacetylene 8S-Heptadeca- 2(Z),9(Z)-diene-1,8-diol
Enzyme Caffeate peroxidase (catalysing the
formation of lignan-type compoud)
B. aureum Enzyme N-Phenyl-2-naphthylamine (flavonol-splitting)
Flavonoid -
B. lanceolatum Lignan Kaerophyllin
B. wenchuanense Lignan Wenchuanesin, Phillyrin
Flavonoid -
B. chinense Flavonoid Kaempferol 7-rhamnoside, Kaempferitrin
Polysccharide Alonitol
Steroid a-Spinasterol
Essential oil hexanoic, 2-nonenoic, Y-undecalactone,

B. fruticosum

B. gibraltaricum

B. fruticescens
B. tenue

B. linearifolium
B. stewartianum
B. gibraltaricum
B. [ongicaule
var. giraldii

B. falcatum

var. cernuum
B. rotundifolium
B. multinerve
B. texnue

B. exaltatum

B. ranunculoides

Phenylpropanoid
Essential oil

Essential oil
Polyacetylene
Essential oil
Essential o1l
Essential oil
Essential oil
Essential oil
Flavonoid

Flavoniod
Flavonoid
Flavonoid
Flavonoid
Flavonoid

Flavonoid

Polyacetylene

eugenol, p-methoxyacetophenone, pentanoic,
heptanoic, 2-heptanoic, octanoic, 2-octenoic,
nonanoic, phenol, cresol, ethylphenol,
vanillin acetate, valeric

Bupleurol, Sabinene, a-Phellandrene,
B-Terpinene, Terpinen-4-ol, Cinnamyl
isovalerate, ¥-Terpinene, a-Pinene, #-Pinene,
Thymol, Carvacrol

a-Pinene, ¥-Carene
6,8,12,14,-Hexadecatetraen-10-yn-1-ol
a-Pinene, g-Caryophyllene, Chinensinaphthol
Bupleurol

Rutin, Narcissin, Quercetin, Isohamnetin
Rutin, Avicularin, Gguaijaverin

Rutin, Isoquercetin, Cacticin

Que'rcetin, Isorhamnetin, Rutin,
Isorhamnetin 3-rutinoside
Quercetin, Isorhamnetin, Rutin,
Isorhamnetin 3-rutinoside

2, 9-Heptadecadiene-4, 6-diyn-1-ol
2, 9-Pentadecadiene-4, 6-diyn-1-al
2, 9-Pentadecadiene-4, 6-diyn-1-ol
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Table 4. (Continued)

Species Group Compounds
2, 8, 10-Pentadecatriene-4, 6-diyn-1-al
2, 8, 10-Pentadecatriene-4, 6-diyn-1-ol
B. thianschanicum Flavonoid Quercetin, Isorhamnetin, Rutin,
Isorhamnetin 3-rutinoside
B. martjanovii Flavonoid Quercetin, Isorhamnetin, Rutin,
Isorhamnetin 3-rutinoside
B. kunmingense Flavonoid Quercetin, Isorhamnetin
Polysccharide
B. scorzonerifolum Flavonoid Kaempferol 7-rhamnoside, Kaempferitrin
B. polyclonum Flavonoid Quercetin, [sorhamnetin
B. longicaule Flavonoid Quercetin, Isorhamnetin
var, franchetii
B. rockii Flavonoid Quercetin, Isorhamnetin
B. chaishoui Flavonoid Quercetin, Isorhamnetin
B ORRAES WAz, FAYLE Fol  HEA BH L B, o575 v UA
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Table 5. Various components containing in each parts of Bupleurum plants

Plant part Component
Root 1. Essential oil
2. Fatty acid: palmitic, stearic, linoleic, linolenic, lignoceric acid
3. Carbohydrate: adonitol, sucrose, polysaccharide(lipopolysaccharide, bupleuran
2lic)
4. Steroid: a-spinasterol, #-sitosterol, stigmasterol
5. Triterpenoid saponin: saikosaponin a, b, ¢, d
6. Polyacetylene: 2,9-pentadecadiene-4,6-diyn-1-ol, saikodiyne A,B,C
7. Lignan
8. Phenolic compound
9. Coumarin: anomalin
Stemn & leaf Flavonoid(rutin), Steroid(a-spinasterol, g-sitosterol, campesterol),

Lignan(kaerophyllin), Saponin

Flower & seed

Essential oil(a-pinene, g-caryophyllene), Flavonoid
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Table 6. Average crude saponin and saik-
osaponin contents in different plant
parts of Bupleurum falcatum

Plant part Saponin Saikosaponin
Leaf 4.95 % 0.550 %
Stem and branch 1.28 0.037
Compound umbel(flower)  5.11 -

Root 2.79 0.921

Table 7. Weight ratio and saikosaponin con-
tents with different parts of tissues
in Bupleurum root

Tissue part Weight' ratio Saikosaponin Content

Periderm 22.6 % 1.67 %
Phloem 65.3 0.16
Xylem 12.1 0.02
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Table 8. Distribution of major compounds in some plants

. Plant Major Major distribution
Plant species o Ref.
part compound in tissue
Chenopodium quinoa Seed Saponin Outer layer(seed coat) 101, 102
Pueraria thunbergiana Root Isoflavone Pericycle 130
or almost equal

Glycine max Seed Soyasaponin Hypocotyl 127, 128, 132
Tocopherol Cotyledon

Panax ginseng Root Ginsenoside Cortex and periderm 123, 124

Paeonia moutan Root Monoterpene Periderm 125, 126
glycoside

Scutellariae baicalensis Root Flavone Ccortex and xlem 129
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Table 9. Comparison of saikosaponin compositions in different strains (Jaerae and Samdo) of B.

falcatum (Unit:%)
Jaeraeshiho Samdoshiho
Group
Xylem Phloem Whole Xylem Phloem Whole
Weight ratio 33.0 67.0 100.0 25.7 74.3 100.0
Extract 16.0 32.5 26.9 ‘ 19.4 27.6 25.3
c 0.050 0.185 0.141 0.033 0.166 0.132
Saiko- d 0.139 0.451 0.348 0.044 0.347 0.269
saponis a 0.200 0.674 0.518 0.049 0.342 0.267
total 0.390 1.006 0.125 0.855 0.667

1.310
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