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ABSTRACT 

C o p t i s  c h i n e n s i s  F r a n c h  c o n t a i n s  b e r b e r i n e ( l ) ,  
p a l m a t i n e ( Z ) ,  J a t r o r r h i z i n e ( 3 )  and  e t c .  And 
p h e l l o d e n d r o n  amurense Rupr a l s o  c o n t a i n s  a b o v e  
componen t s .  Q ingwe i -Huang l i an  Wan is made f rom C o p t i s  
c h i n e n s i s  F r a n c h ,  p h e l l o d e n d r o n  amurense  Rupr and e t c .  
B e r b e r i n e ,  p a l m a t i n e  and j a t r o r r h i z i n e  i n  
Qingwe i -Huang l i an  Wan were d e t e r m i n e d  by HPLC. The 
o p t i m a l  c o m p o s i t i o n  of m o b i l e  p h a s e  C H s C O O E t - H C O O H - E t O H  
( 1 5 : 3 : 2 )  f o r  HPLC s e p a r a t i o n  of b e r b e r i n e , p a l m a t i n e  and 
j a t r o r r h i z i n e  was s u c c e s s f u l l y  d e t e r m i n e  by  u s i n g  window 
d i a g r a m  t e c h n i q u e .  D e t e c t i o n  w a v e l e n g t h  was 345nm. Flow 
r a t e :  1 .5ml /min .  C a l i b r a t i o n  g r a p h s  f o r  (l), ( 2 )  and ( 3 )  
were r e c t i l i n e a r  f o r  0 . 0 6 - 0 . 3 9 p g ,  0 . 0 6 - 0 . 6 1 p g  and 
U . 0 1 - D . 1 2 ~ ~ g  r e s p e c t i v e l y .  The b a s i c  p r i n c i p l e  and method 
o f  p a r t i a l  l e a s t  s q u a r e s  method (PLS) is p r e s e n t e d  i n  
t h i s  p a p e r .  The d a t a  f rom HPLC were t r e a t e d  w i t h  PLS 
program t o  o b t a i n  t h e  c o n t e n t s  of C o p t i s  c h i n e n s i s  
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3826 LUO ET AL. 

F r a n c h  and  a m u r e n s e  p h e l l o d e n d r o n  R p u r .  The  r e s u l t s  were 
c o n t a i n e d .  No i n f o r m a t i o n  h a s  e v e r  b e e n  a v a i l a b l e  i n  t h e  
l i t e r a t u r e  f o r  t h e  a p p l i c a t i o n  o f  PLS i n  HPLC o f  
p h a r m a c e u t i c a l  a n a l y s i s .  Compared w i t h  o t h e r  t r a d i t i o n a l  
c o m p u t i n g  m e t h o d s ,  PLS is a more p e r f e c t  m u l t i c o m p o n e n t  
d e t e r m i n a t i o n  m e t h o d .  I t  h a s  f a s t e r  s p e e d ,  more  a c c u r a t e  
and  r e l i a b l e  r e s u l t s .  PLS-HPLC p r o v i d e s  a new method f o r  
HPLC t o  o b t a i n  t h e  c o n t e n t s  o f  m e d i c i n a l  mater ia les  f rom 
c h i n e s e  p a t e n t  m e d i c i n e s .  

Q i n g w e i - H u a n g l i a n  Wan is  t h e  C h i n e s e  P a t e n t  M e d i c i n e  
whioh  is u s e d  t o  t r e a t  h e a d a c h e ,  f e v e r ,  a p h t h a ,  
g l o s s i t i c s ,  c o n s t i p a t i o n  a n d  d i a r r h o e a .  I t  c o n t a i n s  
P h e l l o d e n d r o n  Amurense Hupr ,  C o p t i s  c h i n e n s i s  F r a n c h ,  
R e h a n n i a  g l u t i n o s a  l i b o s c h  and  S c r o p h u l a r i a  n i n g p o e n s i s  
Hems1 e t c . .  P h e l l o d e n d r o n  Amurense Rupr  and  C o p t i s  
c h i n e n s i s  F r a n c h  are  t h e  two  m a i n  Components  i n  t h e  
a b o v e  medic ineC”.  The  e f f e c t i v e  c o m p o n e n t s  o f  
P h e l l o d e n d r o n  Amurense Rupr and  C o p i t s  C h i n e n s i s  F r a n c h  
are  b e r b e r i n e ,  p a l m a t i n e  a n d  j a t r o r r h i z i n e  e t c .  . The 
a p p l i c a t i o n s  of  HPLC i n  C h i n e s e  P a t e n t  M e d i c i n e  were 
r e p o r t e d  i n  many l i t e r a t u r e s .  However ,  i n  e v e r y  p r e v i o u s  
l i t e r a t u r e ,  o n l y  some c h e m i c a l  c o m p o n e n t s i n  a C h i n e s e  
T r a d i t i o n a l  P a t e n t  M e d i c i n e  were d e t e r m i n e d  b y  HPLC, a n d  
t h e  c r u d e  d r u g s  i n  i t  c a n  n o t  be d e t e r m i n e d .  T h e  P a r t i a l  
Least S q u a r e s  method i s  a s u p e r i o r  m u l t i v a r i a t e  
s t a t i s t i c a l  m e t h o d .  The  a p p l i c a t i o n  of PLS-HPLC was 
s t u d i e d  i n  t he  d e t e r m i n a t i o n  o f  e f f e c t i v e  c o m p o n e n t s  i n  
Q i n g w e i - H u a n g l i a n  Wan. The  r e s u l t s  a r e  s a t i s f a c t o r y .  

E x p e r i m e n t a l  

C h e m i c a l s  

B e r b e r i n e  h y d r o c h l o r i d e ( 1 )  ( s u p p l i e d  b y  P h a r m a c e u t i c a l  
F a c t o r y  o f  The  Second  M i l l i t a r y  M e d i c i n e  U n i v e r s i t y ) ,  
P a l m a t i n e  h y d r o c h l o r i d e ( I 1 )  and  j a t r o r r h i z i n e ( I I 1 )  
( s u p p l i e d  b y  C h i n e s e  M e d i c i n e  C o l l e g e  o f  C h i n a  
P h a r m a c e u t i c a l  U n i v e r s i t y ) ,  C o p t i s  C h i n e n s i s  F r a n c h ( 1 V )  
and  P h e l l o d e n d r o n  Amurense Rupr(V)  ( o b t a i n e d  f r o m  
M e d i c i n a l  C r o p s  C o r p e r a t i o n  of  J i a n g s u  P r o v i n c e ) ,  and  
Q i n g w e i - H u a n g l i a n  Wan(V1) ( s u p p l i e d  by Anq ing  
P h a r m a c e u t i c a l  F a c t o r y  i n  C h i n a )  were u s e d  i n  t h e  
p r e p a r a t i o n ;  a c e t i c  e s t e r ,  f o r m i c  a c i d  and  a n h y d r o u s  
a l c o h o l  were o f  AR g r a d e .  

A p p a r a t u s  

The  e q u i p m e n t  c o n s i s t e d  o f  a Waters’ HPLC e q u i p p e d  w i t h  
a s i l i c a  column ( 2 . 5 c m  * 3 . 9 m m ) ,  an i n j e c t o r  (U6K) and a 
v a r i a b l e  w a v e l e n g t h  U V  d e t e c t o r  ( 4 9 0 ) .  The  d e t e c t o r  was 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
2
3
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



3827 COPTIS CHINENSIS FRANCH 

s e :  a t  346nm a t  a r a n g e  o f  0 . 0 1  AUFS. The f l o w  r a t e  was 
1 . 5 m l / m i n .  

S t a n d a r d  S o l u t i o n  and Mobi l e  P h a s e  

S i x  mg of  I ,  I1 and 111, accura te ly  we ighed .  was 
t r a n s f e r e d  t o  a 5 m l  v o l u m e t r i c  flask r e s p e c t i v e l y .  
Methanol  was added t o  volume and mixed .  The optimum of 
m o h i l e  p h a s e  CH3COOEt-HCOOH-EtOH p r o p o r t i o n  was 15:3:2 
by  u s i n g  window d i a g r a m  technique '?  

E x t r a c t i o n  P r o c e d u r e  

The p r o p e r  amount of I V ,  V and V I ,  a c c u r a t e l y  we ighed ,  
were t r a n s f e r e d  i n t o  s a n d y  e x t r a c t o r  r e s p e c t i v e l y .  A f t e r  
soaked  f o r  one  n i g h t  i n  50m1 m e t h a n o l ,  t h e  s o l u t i o n  m u s t  
be r e f  l u x e d  f o r  40uiin. , t h a n  f i l t e r e d ,  r e f  l u x e d  a g a i n  
p l u s  50m1 m e t h a n o l  f o r  413min., f i l t e r e d  and t h e  f i l t e r  
l i q u o r  was added t o g e t h e r .  The t o t a l  f i l t e r  l i q u o r  was 
c o n c e n t r a t e d  t o  a b o u t  5ml .  I t  c a n  b e  d i l u t e d  t o  t h e  
d e s i r e d  c o n c e n t r a t i o n  by a d d i n g  m e t h a n o l .  T h e  f i l t e r  
r e s i d u e  w a s  r e f l u x e d  a g a i n  by u s i n g  p r o p e r  amount of  
m e t h a n o l .  Upon t h e  e x a m i n a t i o n ,  t h e r e  were n o t  I ,  I1 and 
I11 i n  t h e  f i l t e r  r e s i d u e .  I t  i n d i c a t e d  t h a t  t h e  
e x t r a c t i o n  above  w a s  c o m p l e t e .  

C a l i b r a t i o n  Curve  and L i n e a r i t y  Range 

F i v e  p l  of  e a c h  s t a n d a r d  s o l u t i o n  w a s  i n . i e c t e d .  The 
i n d i v i d u a l  p e a k s  was s e p a r a t e d  u n d e r  o p t i m a l  
c h r o m a t o g r a p h i c  c o n d i t i o n .  The l i n e a r i t y  r e g r e s s i o n  
be tween  t h e  p e a k  aera(A) and c o n c e n t r a t i o n ( C )  (pg) was 
p r o c e s s e d .  The l i n e a r i t y  e q u a t i o n  f o r  I i n  t h e  r a n g e  of  
0 . 0 6 - 0 . 3 9 . p g  w a s  A=2.328*1U7C-4.656*104 ( r = . 9 9 9 7 ,  n = 6 ) ;  
f o r  I1 i n  t h e  r a n g e  of  0.06-0.81 pg was A=2.398*10' 
C-3.080*10 ( r = 0 . 9 Y 9 4 ,  n = 5 ) .  f o r  111 i n  t h e  r a n g e  of 
0 . 0 1 - 0 . 1 2 ~ g  w a s  A=4.279*ldC-6.342*1U3 ( r=U.Y995 ,  n = 5 ) .  

E x p e r i m e n t a l  Method 

Some amount of powder o f  I V  and V ,  a c c u r a t e l y  we ighed ,  
were e x t r a c t e d  a c c o r d i n g  t o  above  e x t r a c t i o n  p r o c e d u r e .  
The c h r o m a t o g r a p h i c  s p e c t r a  of I V  and  V were o b t a i n e d  by 
HPLC method u n d e r  t h e  s e l e c t e d  c o n d i t i o n  (opt imum) ( see  
F i g .  l ( a . b ) ) .  The p e r c e n t a g e  of I ,  I1 and I11 i n  I V  and 
V c a n  be  c a l c u l a t e d  from t h e i r  p e a k - a r e a s  r e s p e c t i v e l y .  

Seven s e t s  of c a l i b r a t i o n  s a m p l e s ,  p r e p a r e d  by 
d i f f e r e n t  p r o p o r t i o n s  o f  I V  and V a c c o r d i n g  t o  t h e  
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( a )  Coptis Chinensis Franch 

( b) Phellodendron klnurense Hupr 

( c )  Qingwei-Huatzglian Wan 

1 , Berberine; 2 .  J a t r o r r h l z i n a ;  3. i'almatime 

FIG 1 
Chir.oiiiatograius o f  Cons titiidnts i n  Copt is  Chinensis 

Franch, r'hellodendrori AUurerlse Hupr and Qingwei- 

Ii&mglian Wan 

p r e s c r i p t i o n  of V I .  w e r e  e x t r a c t e d  w i t h  a b o v e  e x t r a c t i o n  
p r o c e d u r e .  The  c o n t e n t  of  e a c h  componen t  was d e t e r m i n e d  
by HPLC. The d a t a  were u s e d  by t h e  PLS model  i n  t h e  
c a l i b r a t i o n  p r o c e d u r e .  

The  a p p r o p r a i t e  amount of powder  o f  s i m u l a t e d  and  r e a l  
s a m p l e s  o f  V I ,  a c c u r a t e l y  w e i g h e d ,  were p r o c e s s e d  u n d e r  
a b o v e  p r o c e d u r e .  The c h r o m a t o g r a p h i c  s p e c t r a ,  F i g .  l ( c ) ,  
was o b t a i n e d  by HPLC m e t h o d .  The  c o n t e n t  o f  e a c h  
component  was c a l c u l a t e d  e a s i l y .  The  c o n c e n t r a t i o n s  of 
I V  and  V i n  s i m u l a t e d  a n d  r ea l  s a m p l e s  were o b t a i n e d  
w i t h  t h e  PLS p r o g r a m .  

The  P r i n c i p l e  of PLS Method 

The  C h i n e s e  P a t e n t  M e d i c i n e  w h i c h  c o n s i s t s  of m k i n d s  
of  c r u d e  d r u g  c o n t a i n i n g  p c h e m i c a l  c o m p o n e n t s  e a c h  was 
c o n s i d e r e d  i n  t h e  t e x t .  Take  t h e  Q i n g w e i - H u a n g l i a n  
Wan(V1) as  a n  e x a m p l e ,  i t  i n c l u d e s  I V ( i )  and  V(j) w h i c h  
c o n t a i n i n g  same c o m p o n e n t s ,  I ( B ) ,  I I ( P a )  and  I I I ( C ) ,  s o  
p equa l s  3 ,  m e q u a l s  2 .  A f t e r  t h e  c o n t e n t  o f  e a c h  
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c h e m i c a l  componen t  i n  t h e  sample of V I  w a s  d e t e r m i n e d  by 
HPLC m e t h o d ,  t h e  f o l l o w i n g  e q u a t i o n s  w a s  o b t a i n e d ,  

X I  > 6 = Y t , i  * k i , B +  Y I  9 3  8 kj,s 
x i  * % = Y  1 ,  i ki,ph+ Y I  jj kj,+ ( 2 )  
~ t r c = ~ I , ;  k i * c  + ~ I i j  k j , ~  

(1) 

(3) 
where  x , , ~  i n  e q . ( l )  is t h e  c o n t e n t  o f  I i n  o n e  sample 
o f  V I ,  w h i c h  e q u a l s  t h e  sum o f  t h e  c o n c e n t r a t i o n  of 
I V ( i )  i n  t h e  s a m p l e  ( y I  ,i) m u l t i p l i e d  b y  t h e  p e w c e n t a g e  
of  I i n  I V  ( k i , ~ )  and t h e  c o n c e n t r a t i o n  o f  V(j) i n  t h e  
s a m p l e ( y , , j )  m u l t i p l i e d  b y  t h e  p e r c e n t a g e  o f  I i n  V(kj  
, 3 .  The m e a n i n g  o f  e q . ( 2 )  o r  e q . ( 3 )  is t h e  same as 
a b o v e .  

f o l l o w i n g  matr ix  f o r m a t :  

when t h e  sample number is  n ,  t h e n  t h e  eq.  ( 4 )  can b e  
d e f i n e d  as  f o l l o w s :  

w h e r e  Ynxm r e p r e s e n t s  t h e  c o n c e n t r a t i o n  matr ix  o f  n 
samples f o r  m k i n d s  o f  c r u d e  d r u g ,  Xnxp is t h e  c o n t e n t  
m a t r i x  m e a s u r e d  a t  p componen t s '  p o s i t i o n  f o r  n s a n p h ,  

c o m p o n e n t s  f o r  m k i n d s  o f  c r u d e  d r u g .  
T h e  m a t h e m a t i c a l  mode l  b e t w e e n  t h e  c o n t e n t  of t h e  

c h e m i c a l  c o m p o n e n t s  i n  t h e  C h i n e s e  P a t e n t  M e d i c i n e  and  
t h e  c o n c e n t r a t i o n  of t h e  c r u d e  d r u g s  i n  t h e  M e d i c i n e ,  
h a v i n g  d e d u c e d  a b o v e ,  c a n  b e  s o l v e d  b y  P a r t i a l  l e a s t  
s q u a r e s  m e t h o d ,  a k i n d  o f  m u l t i v a r i a t e  s t a t i s t i c a l  
methodr*'? I n  PLS a p p r o c h ,  b o t h  m a t r i x  X a n d  m a t r i x  Y a r e  
p r o c e s s e d  b y  p r i n c i p a l  c o m p o n e n t s  a n a l y s i s .  X and  Y may 
b e  r e p r e s e n t e d  b y  a p r o d u c t  o f  two small matriges p l u s  
I' r a n d  om 

The  e q u a t i o n s  o f  (l), ( 2 )  and ( 3 )  c a n  be c h a n g e d  i n t o  

X l r p = Y l i m  Kmxp ( 4  1 

Xnxp=Ynxm + Kmxp ( 5 )  

Kmxp is t h e  p e r c e n t a g e  c o e f f i c i e n t  m a t r i x  o f  p 

e r r  o r s r espe c t i v e  1 y : 
X(nxp)  = T ( n x a )  * L x ( a x p ) +  E m x p )  ( 6 )  
Y(nxm)=U(nxa)  Ly(ar .m)+ F lnxm)  ( 7 )  

w h e r e  T is t h e  l a t e n t  matrix o f  X w i t h  n r o w s  ( m i x t u r e s )  
a n d  a c o l u m n s  (number  of d i m e n s s i o n s ) ,  Lx r e p r e s e n t s  t h e  
l o a d i n g  m a t r i x  w i t h  a rows  and  p c o l u m n s ,  U i s  t h e  
l a t e n t  matr ix  o f  Y ,  Ly i s  t h e  l o a d i n g  m a t r i x  o f  Y, and  E 
a n d  F a re  e r r o r  matr ices  t h a t  h a v e  t h e  same d i m e n s i o n s  
as  t h e  o r i g i n a l  m a t r i x  X and  m a t r i x  Y r e s p e c t i v e l y .  The  
matrices Lx a n d  Ly are  so c a l c u l a t e d  t h a t  b o t h  IIX-TLxl\ 
a n d  IIY-ULyU are  "small" and  t h a t  T and  U are  c o r r e l a t e d  
n i t h  e a c h  o t h e r  co lumn-wise  by u s i n g  a d i a g o n a l  m a t r i x  
D :  

U ( n x a i  = T ( n % a )  D ( a x a ) +  G ( n x a )  ( 8 )  
w h e r e  a ( i n  e q . ( 6 ) ,  e q . ( 7 )  and  e q . ( 8 ) )  is  t h e  number of 
a b s t r a c t  c o m p o n e n t s ,  a n d  i t  c a n  be c a l c u l a t e d  by 
c r o s s - v a l i d a t i o n  . 
w h i c h  were p r e p a r e d  w i t h  d i f f e r e n t  p r o p o r a t i o n s  o f  I V  
a n d  V a c c o r d i n g  t o  t h e  p r e s c r i p t i o n  o f  V I ,  were 
d e t e r m i n e d  b y  HPLC method ,  Then some parameters s u c h  as 

The  c o n t e n t s  o f  e a c h  component  i n  c a l i b r a t i o n  s a m p l e s  
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R e c o v e r y  
( % )  
99.10 

LUO ET AL. 

Rupr 
Added Found Recovery  

5 ‘ . O l O  4‘.946 98.72 
tua, (UQ) ( % )  

TABLE 1 
Recovery  T e s t  

I C o p t i s  c h i n e n s i s  F r a n c h  I P h e l l o d e n d r o n  a m u r e n s e  

3.402 
1.802 
3.612 
2.402 

6 2.402 
7 3.003 
6 4.203 

No. tl-- Added Found 

3.4U5 
1.775 
3.527 
2.379 
2.362 
3.021 
4.125 

10 1 4.003 13.947 
Rean  Recovery  58 

100.2 
98.72 
97.65 
99.04 
98.33 
100.6 
98.14 
99 .43 
98.60 

I 8 ; t O .  91 

8.624 
4.376 
9.101 
6.002 
5.963 
7.611 
10.25 
7.423 

8.573 
4.372 
8.931 
5.875 
5.975 
7.441 
10.20 
7.453 

99.41 
99.91 
98.13 
97.88 
100.2 
97-77 
99.51 
100.4 

9.833 19.811 I 99.78 
99.17i0.38 

Lx, L y ,  T ,  D and  a ,  c a n  be o b t a i n e d  b y  PLS p r o g r a m  a f t e r  
t h e  d a t a  a b o v e  i n p u t t e d .  

Once  t h e  model  h a v e  b e e n  d e t e r m i n e d ,  c o n c e n t r a t i o n s  Y ‘  
i n  n ’  unknown s a m p l e s  may b e  computed  f rom t h e  c o n t e n t s  
X‘ o f  c o r r e s p o n d i n g  c o m p o n e n t s  i n  t h e  f o l l o w i n g  s t e p s .  
A t  f i r s t ,  d e t e r m i n e  T’ o f  unknown s a m p l e s  b y  means  o f  
t h e  f o l l o w i n g  e q u a t i o n :  

w h e r e  Lx may b e  g o t t e n  f r o m  c a l i b r a t i o n  s e c t i o n .  Then 
compute  t h e  l a t e n t  v a r i a b l e s  U’ o f  Y‘:  

The f i n a l  r e s u l t  Y ’  is  o b t a i n e d  f r o m  t h e  f o l l o w i n g  
e q u a t i o n  : 

X‘( n r p F  T’( n x a )  L x ( a x p )  ( 9 )  

U’( n x a )  = T‘( n x a ) .  D(axa)  ( 1 0 )  

Y ’( nxm) U ’( nx a )  +Lx( a x m )  (11) 

R e s u l t s  
r 

R e c o v e r y  T e s t  

As t h e  o t h e r  k i n d s  of c r u d e  d r u g s  i n  V I  d i d n ’ t  c o n t a i n  
componen t s  o f  I ,  I1 and  111, t h e r e  were n o  d i s t u r b a n c e  
i n  t h e  d e t e r m i n a t i o n  f o r  HPLC m e t h o d .  Based  on a b o v e  
m e n t i o n e d  “ e x p e r i m e n t a l  method ‘I a n d  o r t h o g o n a l  d e s i g n  
r u l e ,  7 s e t s  o f  c a l i b r a t i o n  s a m p l e s  and  1 0  s e t s  of 
s i m u l a t i o n  s a m p l e s  were p r e p a r e d  and a n a l y z e d .  The  
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No. 

i 

111 
11 
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C o p t i s  c h i n e s i s  F r a n c h  P h e l l o d e n d r o n  amurense  
Rupr 

( % )  ( % I  
PM PLS-HPLC PM FLS -HPLC 

5 . 7 8  14.01 

5.83 13.94 
5.56 5.56 13.89 13.78 

TABLE 2 
Assay of Qingwe i -Huang l i an  Wan 

Mean(%) 5.73 ; tO.  13 13.91&.0.12 

r e s u l t s  of  HPLC a n a l y s i s  were i n p u t t e d  t o  t h e  PLS 
p rogram.  A f t e r  t h e  p a r a m e t e r s  of PLS model were 
d e t e r m i n e d  by 7 se t s  o f  c a l i b r a t i o n  s a m p l e s ,  t h e  
r e c o v e r y  r a t i o e s  of  10 s e t s  of s i m u l a t i o n  s a m p l e s ,  
l i s t e d  i n  t a b l e  1, were o b t a i n e d .  

A n a l y s i s  o f  The A c t u a l  Samples  

T h r e e  se t s  of  powder samples  of Q ingwe i -Huang l i an  Wan 
we ighed ,  were e x t r a c t e d  and a n a l y z e d  a c c o r d i n g  t o  above  
men t ioned  " e x p e r i m e n t a l  me thod" .  The c o n t e n t s  o f  I V  and 
V i n  3 sets of  V I  s a m p l e s  were d e t e r m i n e d  by  PLS 
program.  T h e  a v a r a g e s  o f  p r e d i c t e d  p e r c e n t a g e  o f  I V  and 
V i n  3 s e t s  o f  s a m p l e s  a r e  5.73% and 13.91% 
r e s p e c t i v e l y ,  and are  c l o s e  t o  t h e  p e r c e n t a g e s  5.56%(IV) 
and 13.89% (V) i n  t h e  p r e s c r i p t i o n .  The r e s u l t s  l i s t e d  
i n  T a b l e  2 ,  e s p e c i a l l y  showed t h a t  t h e  p r e d i c t e d  
p r o p o r a t i o n  of  IV and V, 1:2.498, a re  good agree w i t h  
t h e  p r o p o r a t i o n  i n  p r e s c r i p t i o m ,  1:2.5. 

D i s c u s s i o n  

1. U s s u a l l y ,  i n  o r d e r  t o  c o n t r o l  t h e  g u a n l i t y  o f  t h e  
p r o d u c t s ,  we must known t h e  c o n t e n t s  of  c r u d e  d r u g s  i n  
C h i n e s e  P a t e n t  Med ic ine  d u r i n g  t h e  p r o d u c t i o n .  A t  
p r e s e n t ,  t h e  p o p u l a r  method u s e d  t o  p r e d i c t  t h e  c o n t e n t s  
of c r u d e  d r u g s  is t o  d e t e r m i n e  t h e  c o n t e n t s  of c h e m i c a l  
components  i n  c r u d e  d r u g s .  However t h e  c r u d e  d r u g s  I V  
and V i n  V I  have  same c h e m i c a l  componen t s ,  i n  t h i s  
s i t u a t i o n ,  t h e  c o n t e n t s  of c r u d e  d r u g s  c a n  n o t  b e  
p r e d i c t e d  by above  men t ioned  method.  T h i s  p r o b l e m  c a n  be 
s o l v e d  by HPLC-PLS method,  and i ts  r e s u l t s  are  
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c o r r e s p o n d i n g  w i t h  t h e  r e q u i r e m e n t .  A l l  t h e s e  i n d i c a t e  
t h a t  PLS-HPLC method is new and  f e a s i b l e  for t h e  
d e t e r m i n a t i o n  of c r u d e  d r u g s  i n  C h i n e s e  P a t e n t  M e d i c i n e .  

2 .  PLS is a new m u l t i v a r i a t e  s t a t i s t i c a l  m e t h o d ,  and  
i ts  p e r f o r m a n c e  is b e t t e r  t h a n  o t h e r  t r a d i t i o n a l  m e t h o d s  
s u c h  as  o r d i n a r y  m u l t i v a r i a t e  r e g r e s s i o n  and p r i n c i p a l  
componen t s  r e g r e s s i o n .  T h i s  is  b e c a u s e  t h e  c a l i b r a t i o n  
t e c h n i q u e ,  w h i c h  m a k e s  good use  of t h e  i n f o r m a t i o n  i n  
c o n c e n t r a t i o n  m a t r i x  Y a n d  c o n t e n t  m a t r i x  X ,  i s  u s e d  i n  
PLS me thod .  

t h e  p r o d u c t = .  The  c o n t e n t s  of I V  and  V i n  V I  c a n  b e  
p r e d i c t e d  a c c u r a t e l y  f a s t ,  i f  t h e  method d e s c r i b e d  h e r e  
is used b y  f a c t o r i e s  mak ing  V I .  

3 .  The  method is a p p l i c a b l e  t o  t h e  q u a n l i t y  c o n t r o l  o f  
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