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    ln Japanese Pharmacopocia,  14th edition (JP14),
"Bupleurum

 Root"  
i)
 is prescribed in various  Kampo

medicines  and  consumption  is considerab]y  large. But

detcrmination of  the main  components,  saikosaponins,

has not  been referred  in any  official codex  in any

country.  It has been difficult to spTead  the component

determination of  the  saponins  because of the low

intensity of  UV-light absorption,  poor separation  of

analogous  saponins  by  chiomatographic  analysis,

insufficient supply  of  standards  and  so  on.  Recentiy,

the determination of  saponitts  in Ginseng  by  HPLC  was

introduced in USP-NF  (W7icial Monogrcrph2) and  Ep.3)

Similarly, many  academic  reports  have also been

published on  the analysis  of  saponins  in Bupleurum
Root  by }{pLC,4' S'6'7'S'9'iO) capillary  electrophoresisii)

and  enzyme-linked  immunosorbent  assay,i2)  Judging

from those publications and  repoTts, the HPLC  rnethod

is the  most  popular, and  Preparation of  the sample

solution  is generally classified  into two  types: l) Direct

extraction  with  solvent  (generully containing

ammonia);  
4･S･6･7･S･9'in)

 2) Treatment of  the extract

                        (Received January 22, 2004)

   Considering not  enly  free saponins  (saikosaponin a  and  saikosaponin  d), but also  their

acylsaponins,  the determination for thc total amount  of  saponins  in Bupleurum Root was

studied, This paper especially  describes the optimization  of  the suitable  analytical  conditlons.

A  diluted sodium  hydroxide test solutjon  (TS) was  added  to the extract  of  the sample  to

saponify  acylsaponis,  [[he mixture  was  neutralized  and  treated using  an octadecylsilanized

silica gel (ODS) cartridge  column  to furnish a sample  solutien,  and  analyzed  with  a  HPLC

tcchnique using  an  ODS  column.  The  total amount  of  saponins,  which  was  defined as the

sum  amount  of saikosaponins  a and  saikosaponin  cl, was  from O,33 to 1,49%  (average
O.78%). The amount  of  saikosaponin  a  increased 1.5 times and  that of  saikosapon{n  d did 1.6

times as  the result  of  saponification.  The  method  mentioned  above  is assumed  to be time

saving  bccause plural samples  can  be hand]ed in parallel.

Key  words:  Bupleurum  Root, saikosaponin,  component  determination, total sapoains,

acylsaponin,  HPLC, cartridge  column

             - t t
solution  m  acidic  condition  in  order  to transform the

monoene  saponins  to the diene (cf., Chemical structures

in Fig. 1). S'9) Theugh  the latter preparatien is superior

to the former one  in the measurement  because of  the

high intensity of  UV-]ight absorption,  it has the risk  of

causing  glycoside hydrolysis and  a secondary  reaction

in the frame structure.9) On  the other  hand, there  is a

report  that infbrms some  part of  saikosaponins  a  and  d

exists  in a  plant as  acetyl  or  malonyl  esters.  
7)
 If the

acylsaponins  are  sufficient,  the  content  should  also  bc

evu]uated.  TheTe are  very  few  reports  focused on  the

dctermination of  the tota] amount  of  saponins.  
7)
 we

have tried in recent  years to saponify  acylsaponins

using  ammonia  water,  
i3)

 The  method,  unfoTtunately,

has a weak  point in that ammonia,  which  causes  a  large

interference pcak, must  be eyapofated  to dryness while

taking  care  to not  bump  the  sample.  Thus, in this study,

wc  tTied to optimize  the method,  including

saponification,  extraction  condition,  HPLC  condition,

etc,,  to detcrmine the contents  of  total sapenins.

(l38)
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7777777776767878K）D 　Lo9 ．　 s　of　dryingO 　to　R；　Lab

ed 　 “Mishimasaiko ” Sa：saikosaponin 　a；Sd： saikosaponin 　d；S

：saikesapOi 匚

　b2Expe 「imenta 且 Crude 雌r皿gs 　　A1工耄he　samples

　produced 　in　Chinaand 　Japan　as 　shown 　in　Table　1 ，　we

　provided 　ffom 　theJapan 　Medic 量殲al 　Plant 　Federati

．　The　samples　werepulver董zed　with　a　b正ender 　ti11山e　 s

e　became 　Iess　than300 μmwi重h　 the 　aid　of　a　sieve（No

50 ）．　Loss 　Gf　dlyingwas 　examined 　according　to 　

（ 105 ℃，5h），　Sample 　Pwas 　used 　 fbr　 the　reference 　sa

le 　to　establish 　 themet

d 　of 　determinat 三〇n． Reagents 　　　Reference　standa

s　of　saikosaponin 　a （Sa），　saikosaponin 　d　（Sd）　saik
aponin 　b2　（Sb2 ）　andsaikosaponin 　c （

Sc）welc 　of　crud

|drug−standard 　grade （1abeled 　 purity 　more 　than 　9

刀Gno　other 　peak 　 bu ほheobject 　peak 　was　observed　 b

@HPLC ），　purchased 　fromWako 　Purc 　Chem．　Ind ．，　LId．（O

ka ，　Japan）and 　dried 　inadesiccator （phosphorus （V

oxide ， 40 ℃）at　a　pressulenot　cxceeding 　2．O　kPa 　fbr 　5　h 　

fore　use．　Sep 胴Pack 　P亅usCl8 　Shor 重一Body　Cartridges（
ters，　i．d．　about 　10　m阻， solid　phase　amounI 　abouI〔｝、

　g）were　used 　as 　the　ODScartfidge 　 column ．　The 　c
di重｛oning　was　pelformeOsuccesslvely　by　el面ng　 IO　m
@of 　 methanol 　and 　lOml 　ofwatel 　befbre 　use．　Inertsil

ODS − 80A（GL 　Sciences 　Inc ．， Tokyo ，　 J叩an ，5μm，4

6 　x　150 　mm） and 　DISMIC 一圭3HPPreparation 　ofstandard　

且utions　and　test 　sol ロtio 皿s 　　Two 　types 　of　stand

d　soMions 　were　prepa τed　asf ｛）110ws：Standard　SoLI ，　
　 and 　Sd（0．0100　g　 for 　each ） were 　disso 墨 ved 　 in 　methan

　 and 　the　volume 　 measured 皇oexactly 　50 　 ml （ con

ntration ：200μg！ml 　for 　cachsaponin ＞； Standard　

LII，　Standard 　 SoU （5 　ml）wasdiluted 　with 　methano

@and 　the　volume 　 mcasured 　toexactly 　20　 m 墨（c

centration

50μg ！ml　fbr 　eachsaponin ）　． 　　　Dil 磁e　sodium

hydroxide　TS：Sodium 　hydroxide（4．3g）was 　djssolved 　

　 freshly 　 boiled 　water　and　 thevolume三n

eased 　to　1， 000　ml　with 　water． 　　　Neutral 　buffer

solution： To 　IOO　ml 　of 　O．2　molApotassium 　dihydro

nphospha1e ，69 ．4　m歪 of　O．2　mo

Ilsodium 　hydrox三de　was　added ． 　　 　The 　mobile 　pha

　of　HPLC　was　a　mixtufe 　of 　waterand 　acetonitrile （3

2），　 which 　was 　degasscd 　by　10− minsupersollic 　 irra

atio皿　bef（〕re　use ．　Thc　component

o 】vents　used 　were　of　HPLC 　grade． ApParatus　 and　 o

rating 　 conditions 　　　PurificationoF 　Ihe 　extract　s
ution 　was　proceeded 　by重he　systemassembled 　w疑h　 a 　

servoir ，　 an　ODS　cartridge　columnand 　a　manifold ．　Then，　

e 　 outer 　tube　 of 　a　50 − ml 　injectorwas 　 utilized　as 　 the 　

serv

r ，　
which

　 was 　attached 　onte 臼
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the  cartridge  column,  A  Sep-Pack  Vacuum  Manifold

(Watcrs, USA)  was  used  as  the manifold.

    The HPLC  system  consisted  of  the following
apparatus:  pump;  LC-10ATvp,  detcctor; SPD-10Avp,
degassei; DGV-12A,  autosampler;  SII.10ADvp,
column  oven;  CrlrO-10ASvp  and  a recorder,  C-R7A  plus

(atl Shimadzu made).  The detector wavelength  was  set

at 206  nm  for Sa and  Sd and  254  nm  for Sbo. The

column  temperature was  50℃ and  the iajection volume

was  20Izl. The  flow rate  was  adjusted  so that the

rctention  time  of  Sa  was  about  8 min,

   A  Shimadzu  uv-2400PC  was  used  as the UV

photometer.

UV  spectorophotemetry  of  standards  To  a

quantity of  each  standard,  Sa, Sd and  Sb2, methanol  was

added  to a  concentration  of  20 u gfml.
Dra-ting  of calibration  curve  Standard So].I was

diluted stepwise  with  methanol  from 10 to 100pa g!tnl
and  each  of  the solutions  was  submitted  to HPLC.

Optimizing of  extaction  solvent  Low-conccntrated

methanol  solvents  (O, 10, 30%), high-concenirated
methanol  solvents  (80, 90, 1.00%) and  a 50%  mcthanol

solvent  were  pTepared. Each solvent  (15 ml)  was  added

to 1.0 g each  of  the powdered  sample,  shaken  for 1O min

ttnd centrifuged  at 3,OOO r.p.m. for 3 min.  The  same

procedure was  repeated  again. The supernatant  liquids
were  combined  and  increased to exactly  50 rn1  with

methanol  (for deterrnination of  free saponins).

Successively, 1 ml  of this solution  and  O.5 ml  of  dilute
sodium  hydroxide TS were  mixed  and  warmecl  in a

water  bath of  50℃  for lh (for determination of  total

saponins).  Each  ef  the  solutions  was  submitted  to HPLC
and  the relative  peak areas  of  Sa and  Sd were  compared.

Optimizing of  extraction  cendition  The powdcred
sample  (1.0 g) was  shaken  with  20  ml  of  90%  methanol

for 10 min  and  centrifuged  at  3,OOO r.p.m.  for 3 min.  To
the supernatant  ]iquid, 90%  methanol  was  added  and

incteased to exactly  20  ml.  The  residue  was  further
extracted  in the sarne  manner  twice.  Each  of  the

extracted  selutions  was  submitted  to HPLC  and  the

relat{ve  peak  areas  of  Sa  and  Sd  were  compared.

Optimizing  of  saponification  From  the extract  (in
Fig. 2), fivc 5 ml-portions  were  collected,  To  eaeh

portion 2.5 ml  of  dilute sodiurn  hydroxide TS  was  added

and  the  mixture  was  warmed  at 50℃ fbr different

periods <O, 10, 30, 60 and  120 min),  To  each  saponified

mixturc,  7,5 ml  of  ncutral  buffer solution  was  addcd  and

trcated  with  a  Sep-Pack  cartridge.  Each purified fraction

was  submitted  to HPLC  and  the  peak areas  of  Sa  and  Sd

were  comparecl,

Certification of stability To l ml  of  Standard Sol.II,

dilute sodium  hydroxide TS  was  added,  and  the mixture

was  kept at room  temperature (20 to 30℃). Thc  reacted

so]utiens  were  sampled  every  fixed period and

submitted  to HPLC.

C)eanup by cartridge  column  To 5 ml  of  Standard

Sel.II, 2.5 ml  of  dilute sodium  hydroxide TS  was  added,

warmed  at 50℃  for 1 h and  then 7.S ml  of  Neutral

buffer solution  was  added.  This neutralized  solution  was

poured lnto a reservoir  and  the first etuate  was  collected.

Successively, the following 10-ml methanol  solutions

(30%, 40%, 50%,  60%,  70%,  80%,  90%  and  100%)

were  eluted  and  the eluates  were  fractionated. Those  9

fractions were  submitted  to HPLC  and  the elut{on

movement  of  Sa and  Sd  was  examined.  Separately, the

extract  solution  from the powdered  crude  drug sample

was  treated in the  same  manner,

Preparatio"  of  sample  solution  for component

Determination  One  gram of  the powdered sample,

accurately  weighed,  was  put in a  glass-stoppered
centrifuge  tube  (Fig. 2). Twenty  mi]li]iters  of  90%
methanol  was  put in it. The mixtuTe  was  shaken  for 15
min,  centrifuged  at 3,OOO r.p.m, for 3 min  and  then the

supernatant  liquid was  scparated.  The  same  procedure
was  repeated  twice  with  the residue  using  15 ml  portions

of  90%  methanol.  To  all  the  extracts  combined,  90%
methanol  wa$  added  to make  exactly  50  ml. To  5 ml  of

this solution  2,5 ml  of  dilute sodium  hydroxide TS  was

added  ancl  kept in a  watcr  bath of  50℃  for 1 h. To  this

solution,  7.5 ml  of  neutral  buffer solution  was  added.

The  mixture  was  transferred into a  reservoir,  an  ODS
cartridge  column  was  attached  and  the elution  was

adjusted  at  thc speed  of  about  2 mVmin  under  reduced

pressure till the reservoir  became almost  empty,  After

washing  the column  with  10 ml  of 35%  methanol,  100%

methanol  was  passed tM  the e]uate volume  became

exactly  10 mt.  1[he eluate  was  used  as the sample

solution  for HPLC.

Measurement  of  Sb2 The  90%  methanol  extract of

the sample  (extract in the above  
C`Preparation

 of  sample

solution  for component  determination") was  submitted

to HPLC  ln the same  way,  but the detection wavelength

was  adjusted  at  254  nm.

Others AII the so!utions  except  the standard

solutions  afid the extracts (in Fig. 2), upplied  to HPLC,

were  treatcd using  the cartridge  co]umn.  The  extracts

were  pttssed through  the  membrane  filtcr.

    The  peak Tesponsc  was  evaluated  by  peak area

(l40)
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measuring  method.

    The unit %  expresses  voluine  %  in liquid and

weight  %  in solid.

              Results and  Discussion

Wavelength of  HPLC  detector The  UV  spectra  of

Sa and  Sd were  almost  the same  and  showed  no

absorptioil  over  the wavelength  of 240  nm.  Thcrefore,

the wavelength  206  nm  (based on  rt '" x'  transmission

of  alkene  structure)  was  selected  for their detection (Fig.
1), whereas,  that of  Sb2 showed  a  wide  and  strong

absorption  curve  w{th  a  few maxima,  and  then  the

wavelength  254 nm  was  considered  to be possib]e for

the detection of  HPLC.

Samplepowderl.Og

m
    Extractwith90%MeOH

     (chake 3 tunes each  foi 15 mm:  solvent  vot,:  20  nal, 1S inl and  IS ml)

    Cennifugation

Combinedsupernatantliquids

    +90%MeOH  Extractton

Extract (50 ml)  ------------------- tfordetenminatien of free saponillsi

   ×
     5ml

      lil:w[iX?ii,:g･i::,IIIgle:,li
d

:
iO

g?l
d

is.///li2,'fhTi Zpm...iill℃1:.
"

    Mixture

      ii
   <ODS ca"ridge  coh]mn>  Uurb'cation

    As  unexpected  peaks sometime  appear  neaT  the

objective  peaks in the HPLC  analysis  of natural products,
the choice  of  internal standard  method  was  abandonecl

and  the absolute  calibration  method  was  adopted  for this

componentdetcrmination.

Extraction solvent  The  saponification  curves

reached  constant  values  at  60 min  (Fig.4).
    When  Dilute sodium  hvdroxide TS  was  adclecl to

each  of  the extracted  solutions, the fo]Iowing

phenomena  were  observed;  In the case  of  the extract

solution  prepared with  100% methanol,  a  faint white

turbidity was  produced. In the case  of  low-concelltrated
methanol,  a pTecipitate-like starch was  produced  after

standing  for a while.

    From the above  phenomena, 9e%  methanel  was

chosen  from  the remaining  solvents  (80% and  90%)  for

the extracting  solvent.

i/1/111/

l1i//

  120AS

 100wtuyco

 soGg

 6os'Ptuhi

 
40cr
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e
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+3s%MeeHloml  li+MeoH
Discard Samplesolution.{10mi)--

     ---[fordeterminationoftota]saponins]

  Fig. 2 Flow  chart  for pTeparation of  sample  solution

Calibration curve  wnen  the peak responses  to the

concentTations  were  plotted, the calibration  curves  ofSa

and  Sd almost  overlappcd  and  each  curve  exhibited

good linearity (Fig. 3).
                                     /

                co[Micr  1
                  1 /            A

                         tttttt t           t /

           l'.-.1..(tr.r]e:r...f.g.ai.tp.4.tl) i'                                   '

    Fig. 3 Calibration cuTves  for Standard Sol.I
       -  sa,v/lo"=o,2928x+o.lo26  R2=o.g997

       [[] Sd:y1104=O.2963x+O,067S  R2=O.9997

       e 2o  4e  6o ao loo I2o･

                Methanot  Coneentrat}on {%)

  Fig. 4 Selection ofextraction  solvent

   Extractiens were  performed llsing  different percents of

   methanot-wateT  mixtures  and  then  the solutions  were  used  for the

   determination of  free saponins.  Scparatcly, each  extract  was

   treated for saponificatlon  with  dilute sodium  hydroxide TS  and

   thcn the m{xture  was  used  for the determination ef  total saponlns

   (ref. Fig. 2). Ordinatc: relativc  peak area  of  HPLC  The  peaJc

   area  ebtained  f[om the extraction  with  80%  MeOH  = 10a)

   ": Before saponificationtSa;  O: Before saponificationfSd;

   -  : Mer  saponificationlSa;  n: after saponificationlSd

Extractioncondition

   It was  founded that the extraction  of  free saponins
woulcl  proceed successfully  if the extractions  were

repeated  two  times  (Table 2).

   More  robust  conditions  were  used  in this

experiment,  as  follows. The  extraction  was  repeateci

three times with  90%  methanol,  shaking  with  20  m],  15

ml  and  IS ml,  each  for 15 min,  in order.  When  the

powdered  sample  was  utilizcd, that satisfactory

(141)
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repeatabi]ity  was  achievedi  the  relative  standard

deviations were  O.459% for Sa and  O,340%  for Sd

 (n=4) .

Tp ttl2Pdofetacton

  Extraction time  ISi 2" 3rL

11 OO

 96.711.310.0

oo

stable  for at  ]east 3  d  undef  alkaline  conditions.  The

saponins  in Standard Sol.II did not  show  any  change  of

the peak areas  until  1 mo  when  kept in a refrigeTator.

However, Sa and  Sd easily change  to the diene form.9)

Then, jt was  convinced  that the secondary  reaction  was

hardly produced if thc solution  was  not acidified.

SaSd

.:99:9.IBIgglllL2Lg2112!ll!E.llLll  !llll2 g2 lTable3Stabilitofsaonins  in alka]ine solution

Extructi"n was  perf"rrned by shaking  1.0g of  the powdered

samplc  in 20 ml  of  9e%  methanol  for 10 rnin fo11ewing by

eentrifuging,  and  the residue  was  extracted  further in the sarne

mannc[  twice.  Ordinate: relative  peak area  of  HPLC  (Sa of  the

lst extraction  =  1OO).

TimeOh2h8h 3d

SaSd10010099100]ou
 99

101100

saponification  As  plural acylsaponins  exist in

Bupleurum  Root,7} the saponification  conditien  should

be established  using  isolated acylsaponins.  However,

this was  abandoned  because the acquisition  was  difficult.

As  the second  best policy, a  suitable  condition  such  as if

either  Sa or  Sd occupied  the maximufn  peak  area  was

investigated (Fig. 5). Consequcntly, saponification  was

established  to be the foJlowing: Add  2.5 ml  of  dilute

sodium  hydToxide TS  te 5 ml  of the sample  so]ution  and

warm  the  mixture  in a  water  bath at 50℃  for 60 min.
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  Fig.S Saponificationproceeding

     Sapenification was  perfbrmed at  SO℃  for O tn 120 min,  and

    the  mixture  was  submittcd  to HPLC,  Thc  peak area  at  the

    waimingfor60min=leO  -:Sa; D:Sd

    After cstablishing  component  determination (ref.
"Preparation

 of sample  solution"), the peak areas  from

sample  P were  compared  between the sample  solutions

before and  after saponification  (P4 and  P3 in Fig. 6).

Those  of  Sa  and  Sd increased 1.5 and  1.6 times,

repectively.  This example  showed  that the  content  of

acyisaponins  cannot  be neglected  and  saponification  is

necessary  for determination.

Stabi]lty of  saikosaponins  The stability  of

saikosaponins  in the alkaline  solution  wus  examined

(Table 3). It wtts  speculated  that those saponins  were

A  rnixture  of  Standard Sol.II (1 rni)  and  dilutc sodium  hydroxide
'rS

 (O.5mL) was  al]owed  to stand  at roem  temperature.  Unit:

rclative  peak area  of  HPLC  (Tl]e peuk arca  obtaincd  at  O h =  100}
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Fig.6 ChromatogramofBuplcurumRoot

 Sample  P was  treated. Pj: the extract in Fig. 2 (no dilutien); Pi: the

  mixture  of  the extract  (5 m])  nnd  dilute sodium  hydroxide TS  (2.5

  m])  was  warrned  at 50℃  for 1 h and  then water  (7,5 m])  was  added;

  P3: the sample  solution  in Fig. 2; P4: Pi was  passed throllgh a

  cart[idge  celumn.  Fu]1 scale of  thc recordcr:  32 rnV

CIeanup by cartridge  column  In thc case  of  the

standard  solution, the elution of  sapon{ns  began with  the

fractionation of  70%  methanol.  In the  case  of  the extract

solution,  the elution began by the fractionation of  50%

mcthanoL  In any  case,  Sa eluted  faster than  Sd. The

separation  efficiency  varied  a  little with  the sample

Ioaded. Then robustness  was  considercd  and  the

cartridge  column  operation  was  established  as  the

[.....1l-l

 ;,･i
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foIIowing: First the neutralized  solution  was  loaded and

then  the  cartridge  was  washed  with  10 ml  of  35%

methano],  and  the saponins  were  eluted with  leO%

methanol,  and  a 10 ml  volume  of it was  collected,

    The efficacy, before and  after cleanup,  was  proven
by the changes  from P2 to P3 as well  as from P] to P4 in

Fig, 6.

    The  recovcry  test by the cartridge  column  operation

(after saponification  and  neutralization)  was  studied.

    VVhen a 5 ml  portion of  Standard Sol.Il was  applied,

the relative  standard  deviations were  Sa O.63% and  Sd

o.6o %  (n=6) .

    When  a 5 ml  portion of  the extract (in Fig. 2) was
applied,  the Telative  standard  deviations were  Sa O.53%

andSdO.57%  (n=5) .

    When  Standard Sol.II (1.25 ml  ) was  added  to 5 ml

of  the extraction  solution, the recoveries  of the saponins

were  Sa 101.1% and  Sd 98.8 %  (average, n=2)  .

    From these results, it was  confirmed  that

optimization  with  a cartridge  column  was  achieved.

Determination of samples  The  total amount  of

saponins  was  calculated  on  the dry basis, which  was

obtained  from "Loss

 of drying" in TabJe 1. The

calculation  fo1]owed the next  eqttation.

    Total amount  (%) efsaikosaponins  =

            Amount(%)ofSa+Amount(%)ofSd

    Amount(%)ofSa=CsYPVxAT,L4s.x1!1OO

    Amount  (%) of  Sd =  CsdtWxATdL4sd x  111OO

      VVlr Sample wejght  (g), calculated  oll the dry basis

      Cs,: Sa concentration  (" glml) in Standard Sol.II

      Csd: Sd concentration  ( pa gtml) in Standard Sel.II

      A･r.: Sa peak  area  from sample  solution

      As. : Sa peak area  from standard  soiution

      ATd:  Peak  area  ofSd  from sample  solution

      Asd: Peak  area  ofstanclard  solution

   When  18 samples  were  tested,  the  amollnt  of  Sa was

O.19 to O.72%  and  that of  Sd was  O.16 to O,77%. The  total

amount  of  saikosaponins  was  calculated  to be O.33 to

1.49%. Samples from China may  be special,  and  the

amount  varied  from province to province. Samples

labeled "Mishimasaiko"
 bad a character  intermediate

between  those from Hupeh and  Hopeh in content  (Fig.7).
   The  reproducibility  of the determination was

verified  by repeating  it (Table 3),

   The  unity  of  peaks Sa ancl  Sd from  sample  P was

ascertained  by measuring  the tailing factor (Sa:O.98;
Sd:1.03) and  by changing  into the other  column

(YMC-Pak ODS-A, \MC  Co. Ltd., 5ttm, 4.6xl5e
mm).

:
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      Amount of saikosaponins  after  saponification

    Sa; O  Sd; S Sa +  Sd Ayerage (A,G,P: n=3;  others: n=2,

   [[he difference between  the  vailles  was  within  O.04%.)

tp mtble3Deatf  tdt  t

Samp]e ISt 2"d 3id Av  (%) RSD  (%)
ASa  O.621 O.627 O,650 O.620

Sd  O.564 O,575 O.611 O,8302.73.6

G  Sa  O.291 0261 O,290 0280  6.1

    Sd O.211 O.214 O,231 O,218 10.78

    P  Sa O.410 O.418 O,416 O,415 O.42

  u m
                   RSD:  Relative standard  deviation

    Sc is the third major  saponin  in Bupleurum  Root,

but the  content  is generally less than  one-third  times as

much  as  that of  Sa  or  Sd.S} T[he HPLC  peak comes  out at

about  2min, on  the beginning slow  slope. It is very

difficult to determine the content  exactly  without

specific clean-up  er other  devised means.  We  cannot

propose innovative method  at present. In the mafket,  the

saponins  in Bupleurum Root  are often  eva]uated  by the

sum  content  of  Sa and  Sd, ancl  we  followed the same

process.

    As  the HPLC  peak of  Sb2 comcs  out  just afteT that

of  Sa, if detected at  the wavelength  of  206 nm,  the

influence of  Sb, must  be discussecl. When  the  residual

content  of  Sb2 wasmeasured,  it was  less than O,O19%,
Then  it was  found that Sb2 was  negligible  in the

cemponent  determination of  Sa  and  Sd.

    The  determination established  is time  saving

because six  oT  more  samples  can  be handled in parallel
to prepare the sample  solution.

  Taibb!g-LSxntgmrm!g!!!gg!gi!2i!i!y-ggS!gndNdEg!,ILI4St  dbltfStddSIII

                     Sa Sd

ISi Peakarea

2nd3rd4th5th6th

1500161477e6147510146675148982148982151526149110150112l50414150842150842

.i..Y.9.I.a.g-cRSD
 (%),,,,...........

 ..........1,1..7..?,.A.,,8,,,8,,.,.,.. ..... ..l..5..9El.9,{....
        0.88 O.53
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System  suitabi]ity  The  detection limjt is

suggested  to be O.O05%  from  the noise-Ievel  calculation

(SfN 3) of  the  chromatogTam,  and  the data on  ana]ytical

validation  were  collected  and  are shown  in Table 4 and

5. The results were  satisfactory for system  suitability.

:t!gU!sLSmSz!!g!!LggRggi!M-g!IE!g!gA!gfibi5St  tftdd

                  Sa Sd

Elution time  (min) 8.1

Theoreticalplatenumber  4S50

Syrnmetry factor 1.32

22.682011.43
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