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Simultaneous Analysis of Saikosaponin-a, -c, and -d in Bupleurum Root by
High-Performance Liquid Chromatography?’
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To evaluate the quality of Bupleurum roots cultivated in Hiroshima prefecture, a method
of simultaneous analysis of Saikosaponin-a, -c and -d by High-performance Liquid Chroma-
tography (HPLC) was established.

The HPLC system used a ODS reversed-phase column, water-containing acetonitrile as the
mobile phase, and UV absorption-monitoring at 203 nm. The samples were aqueous ammonia-
methanol extracts of Bupleurum root, pretreated with Sep-Pak Cis cartridge. The recoveries
of the three saikosaponins added to the cartridge were over 98 % for all the three components.

By this method, the saponin contents of cultivated and commercial Bupleurum roots were
measured. The coefficients of variation of these data were below 6.9%.

Keywords——simultaneous analysis; Bupleurum falcatum L.; Bupleurum root; saikosaponin-
a; saikosaponin-c; saikosaponin-d; HPLC; high-performance liquid chromatography; Sep-Pac
Cig cartridge
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Fig. 1. Chemical Structures of Saikosaponins
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1. EEBLAERG

Bk s e~ /57 By —@%, HLC-803D #.

Botigs Wy —@E, UV-8 model-II BAR O ER LS.

75 » : TSK-gel ODS 80Ty (4.5 i.d. x 150 mm).

BB K-7E€ b=tV (61:39v/v).

K ¢ 1.0 ml/min.

A1 7 A{RE 1 40C

BHEE UV 203 nm.

e 0.16 AUFS.

FEHEAR 20 pl.

2. BEERRURE

1,2, 3: Whdh, FEMETRGE, ERABAEEL.

AR =N, Tab=b)ABIORIEK : FUHMLETEGE, BE7r~<r 777/,

Sep-Pak Cig #— 1V o v 74 — & — XEHEL

T DMDORIE  RIEFFR.

3. ®# #H

Bk AR REES L OESE SRR AN E YRS ARG RS EL A\ T, 1990F 4 A5 H1992F
2 Bies B CEBRNTERBE Uis § <44 = (Bupleurum falcatum L.) %, —BEcSEHORBECETT
MEURME Lic. TS0 3R BREMPEES, HASHY 7 AR, BARREMERSHE, T
HLEMFETE) 2199046 BT AF L.

HEG, TERVCTILBROBEBYCHEEL T

4. HPLC REHEXRDOAR

AR (48 4 Y2 LT L 500mg 2EBCED, 7vE=TK-2% 7 —AEK (1:20) 35ml hnx 3
RERSINBGEI Lic. %8, A%/ —AT50.0ml &L, BOSKEE, EERKRI0.0ml 2Ry BFEre -5 ) —= S8
Ve k= HWTHRESE L. BYUWES0% 42— 5.0ml CBEEL, 0 1.0ml %, HoHLHAR ) —
A 10ml, 7K 40ml OIECHIME LT Sep-Pak Cis #— Y » PRAF LI, DI -2V w ORS0%B AR —
10ml L, FR=vE 60C 2%/ —A Sml CHEH LA Bfde —2Y) —=38v—x -2 AVCBES
£1L, BEYE A%/~ L.0ml KBEF LI, 0.45pm 07 4 & —THEL, HPLC ARBBER L L.
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Fig. 2. High-performance Liquid Chromatograms Fig. 3. High-performance Liquid Chromatograms
of Saikosaponin-a, -d in Cultivated Buple- of Saikosaponins in Cultivated Bupleurum
urum Root by Means of a Method of Kan- Root Which Was Purified by Means of
bashi Sep-Pac C,g Cartridge
1, saikosaponin-a; 3, saikosaponin-d. HPLC condi- 1, saikosaponin-a; 2, saikosaponin-c; 3, saikosapo-
tions: column, TSK-gel ODS 80Ty (4.5i.d. x150 nin-d. HPLC conditions: mobile phase, water-aceto-
mm); mobile phase, water—acetonitrile (60:40 v/v); nitrile (61:39 v/v); For other conditions, see Fig. 2.

column temp., 40C°; flow rate, 1.0 ml/min; detection,
203 nm, 0.16 AUFS; volume of injection, 20 pl.

i, BREVHR=vEBUBE L = v AREL LI ) UVEHEATREE LD TH 5. BRECHTTE D,
BB REZET 5. BB LOHEE, BHOR WV 28 EWEOYELZIT 5cd, HPLC OBEHEAY E X T
281, 3RFACERETZHIDTHY, EHOIBOIXE Y R=v i LD F FOH CHERNERMCOVITES &
WOFIERDB.

RATMBELOFEYH ORISR EON Lo b Fig.2 KRT XI5 3D — 7 RBRDIBEV ©— 2 23H
N3DEEBIZTEh ot

ZZT Sep-Pak Cis =1t V) w DR EB 2V -7 o 7HBE L. % saikosaponin 0.5mg ® 50% » &% / —
A 1.0ml 2Hh— 1Y o SIRARL, RVT0% A Z ) —ATHE LI L2 5, BHEREIX Sml BB LEDL
ofeh, FHE=VIE 15ml FCHEH LA ok, LENRoT, B— 1V, SOW®EIT, 50% 2 %7 — 10ml TFfF
S5 ER L. ¥ R=vVDI— )y CHhLOBHIIEERED A 27 —ATFoic b A, 1,2,3 WFR L EINENE
DoleDTOC 2F 7 —AEHENTHFI LR L. A=) o OnbOKV R = voEINEIL, saikosaponin
HEBDOES0% 4 % 7 — VB (1,2 0.025~0. 50 mg/ml, 3 0.050~0.50 mg/ml) 1ml %% — Y » AR LED
fz. 1,2,8 WThOEIRE 98B ETH - 7.

COBEIC I SRERSE - 7R EETEH L LI 2MHEDHEYBIM VB & ENTE DT, 2,3 DR
DI OWT, ODSRDH 7 A%V, K-7t bt =1tV AROBEHCHOMELEL B L. K-Txr= 1}V
D% (61:39v/v) Wi3E, DEEOIVZ7r= 75 a3 bhicoT, hi HPLC o4&fhL L (Fig. 3).

D EDO&HCHRERYIER LIET S, 1,2 13 0.025~0. 50 mg/ml, 3 i3 0.050~0. 50 mg/ml OHFHTRIF/RHE
BrRLE (Fig.4). MRHERXR IOMHEEHR (7) 214 y=330x—0.009(r=0.999), 2 7% y=390x+1.86(r
=0.999), 3 % y=1592-+2.43 (r=0.999) TH- .

2. BEKIRUHBH~NOGA

AEZ Iy, 18R o ERIERIT3E, FBMIE 6 BAO 2T, FOFHfE%Y TABLE I R L.

SORE, BEMEZ, ThFhoZLBHREES, 15°0.0~4.0%, 22%0.0~6.9%, 370.0~4.7%Thy, L%
OHELTTOFHATELLDTH - 7.
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Fig. 4. Calibration Curves of Saikosaponins

TasLE 1. Saponin Contents (%) of Commercial and Cultivated Buplurum Root

Saponin content

Sample
1 (C.V.%) 2 (C.V.%) 3 (C.V.%)
Commercial (n=6)
1 0.42 (3.8) 0.10 (5.8) 0.47 (2.3)
2 0.43 (4.0) 0.10 (6.9) 0.43 (4.0)
3 0.35 2.7) 0.10 (4.7) 0.37 (4.1)
Cultivated (n=3)
4 0.60 (0.78) 0.20 (4.1) 0.60 (2.8)
5 0.64 (2.5) 0.23 (0.0) 0.70 (0.67)
6 0.65 (1.3) 0.25 (1.9) 0.70 (1.2)
7 0.73 (1.9) 0.27 (3.5) 0.72 (2.2)
8 0.56 (2.9) 0.18 (5.2) 0.61 (2.3)
9 0. 66 (0.0) 0.25 (3.2) 0.71 (2.4)
10 0.61 (2.8) 0.24 (0.0) 0.72 (1.7)
11 0.85 (1.9) 0.47 (1.0) 0.89 (1.9)
12 0.85 (1.1) 0.28 (2.9) 0.88 (1.9)
13 0.88 (1.1) 0.29 (1.6) 1.1 (0.0)

1, KOJIMA KAMPO Co., Ltd. 2, UCHIDA WAKANYAKU Co., Ltd. 3, NIPPON
FUNMATSUYAKUHIN Co., Ltd. 4-7, seed from Medicinal Plants Garden, Nagasaki
University. 8-13, seed from Tsukuba Experimental Station of Medicinal Plants, National

Institute of Hygienic Sciences.

BIERoOYHE= vEE, 120.56~0.88%, 22%0.18~0.47%, 37%0.60~1.1%7T, 1, 2, 3 WThi4EAFE
LT L 0 & aB LT ichd, CHRESS® R Th k. i, ExHERRIAEEABEDRESR
EEZACTRELLLODY A= vEE, RHAXEREYREFEZAVELDO I HIORELDTIEDSH, B

DBV X HRERZITD DR ich -
3. BERCHTIMEANOBAE= LB

BES SRR LhTh, 8, R, 0FRST, ILERIBE 3ES LER, $8, THRCITT,

IO E= vEREHE LI

TABLE II ©RT X512, 1,2,3 WTFhd R TR LS, DWW TERTEH, OFR, EPH, FREHOIRT
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TasLE II. Saponin Contents (%) of Various Parts of Cultivated
Bupleurum Root

Saponin content

Sample
1 2 3

Main root

top part 0.10-0. 26 0.05-0. 10 0. 18-0. 30

central part 0.22-0. 33 0.08-0. 15 0. 28-0. 38

lower part 0. 34-0. 48 0.10-0. 20 0. 48-0. 60
Lateral root 0.96-1.1 0.28-0. 36 1.0 -1.1
Fibrous root 0.24-0. 36 0.08-0. 15 0. 39-0. 50
n=>5

TaBLE III. Relation between Saponin Contents (%) and Dry Wright (g)
of Cultivated Bupleurum Root

Saponin Content

Sample weight

1 2 3
<1.0 0. 59-0. 63 0.16-0.20 0. 53-0. 60
1.0~1.5 0. 54-0. 59 0.15-0.17 0. 59-0. 63
>1.5 0. 50-0. 57 0.16-0. 23 0. 54-0. 60

n=3

4. HBREBLHYR-EBOHMF
RIEMOWIBERN L. 0g K, 1.0~1.5g, L5ghH25i0nilL, ThZh3FqRTovrR=vEELH

FLTEBRER L +E=vEEOHEKREANL.
TABLE III iw;7 3 Lk 5ic, BEECEGERL, 1,2,3 BWThi—E0EA&TEE IR T .

ES & &
Sep-Pak Cig #— } Y o O&RHEHULHAERIE X - T, SE#dF0 1,2,3 © HPLC @ X ARSI TR L.
TOFERLY, EERNTERBIELL I Y= A4 20 bR LICEMETHEREOMLICESR, 1,2,3 0ZFF

BT 6.9% DT & REF/sHERBE LR L.
AEERIELEE L bie, SR CEEORVAFATE LD, EHORELMBEFMOTELRY 55 L8

bhb.
B UM 2 0RBEE BV WERBXEERSE, FAERRASHTES L ET.
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