
C hapter I I I  

M a te r ia ls  and M ethods 

A pparatus and C hem icals

1 . S p ec tro p h o to m eter  -  Pye Unicam SP 1800
2 . Tem perature c o n t r o l le d  -  w ater  b ath  -  Memmert
3 . P ip e r a z in e  c i t r a t e  B .p . ( 1 0 0 . 3  i a p u r it y  on 

d r ie d  b a s i s  a s  d eterm in ed  by o f f i c i a l  m ethod' )

4 . S u lfo n p h th a le in  d yes
4 . 1  B rom cresol g reen  (BCC-) -  F lu k a  A.G.
4 . 2  Bromthymol b lu e  (BTB) -  E . Merck
4 . 3  B rom cresol p u rp le  (BCP) -  F luk a  A.G.
4 . 4  Bromphenol b lu e  (BPB) -  B .D .H .

5 . C hloroform  -  B .D .H .
6 . Sodium h yd ro x id e  -  Eaker a n a ly zed
7 . G ranular anhydrous sodium  s u lf a t e - M a ll in c k r o d t
8 . P i c r i c  a c id -C .T . company
9 . E th a n o l, a b s o lu te -R e id e l
1 0 . S u l f u r ic  a c id -B .D .H .
1 1 . H y d r o c h lo r ic  a c id -R ie d e l

A l l  o f  th e ch e m ica ls  were a n a ly t i c a l  grade o b ta in e d  
from v a r io u s  m a n u fa c tu rers . P ip e r a z in e  c i t r a t e  was p har­
m a c e u tic a l  grade .

' ใ&-339ใA ]



M e th o d s

1 . D e te r m in a t io n  o f  w a v e le n g th  f o r  maximum a b s o r p t io n  
o f  com plex  b e tw een  p ip e r a z i n e  and  f o u r  s u l f o n p h t h a l e i n  d y es

R e a g e n ts  :

1 .1  D yes 4 .0 OxLO ^ M w ere p r e p a r e d  a s  fo l lo w e d  :
1 .1 .1  4*00x10 BCG -  BCG pow der 6 9 . 8  mg.

was d i s s o l v e d  in  
25 0  m l. c h lo r o f o r m .

1 . 1 . 2  4*00x10 BTB -  BTB pow der 6 2 . 4  mg.
was d i s s o l v e d  in  
250  m l. c h lo r o f o r m ,

1 . 1 . 3  4 .0 0 x 1 0  BCP -  BCP pow der 5 4 .0  mg.
was d i s s o l v e d  in  
250  m l. c h lo ro fo rm ,

1 . 1 . 4  4 .0 0 x 1 0  BPB -  BPB pow der 6 7 . 0  mg.
was d i s s o l v e d  in  
25 0  m l. c h lo ro fo rm

1 .2  10 F Sodium  h y d ro x id e  -  Sodium  h y d ro x id e  
90 gm. was d i s s o l v e d  in  1 9 0  m l. d i s t i l l e d  w a te r ,

1 . 3  C h lo ro fo rm

1 . 4  G r a n u la r  a n h y d ro u s  sodium  s u l f a t e  

S ta n d a rd  S o l u t i o n  ;

P ip e r a z i n e  c i t r a t e  B .p .  0 . 3 0 5 8  gm. ( e q u i v a l e n t  to  
0 . 2 4 3 2  gm. o f  p ip e r a z i n e  h e x a h y d ra te )  was a c c u r a t e l y  w eig h ed  
i n t o  a  5 0 -m l.  v o lu m e t r ic  f l a s k  and was made up to  volum e w ith
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d i s t i l l e d  w a te r  and  m ixed  w e l l  to  p ro d u c e  a  c o n c e n t r a t i o n  
o f  6 .1 1 6  mg/ml .

G en era l P roced u re i

Ten m l. a l i q u o t  o f  s t a n d a r d  s o l u t i o n  was p i p e t t e d  
i n t o  1 2 5 -m l.  s e p a r a t o r y  f u n n e l ,  c o n t a i n in g  2 5 . 0  m l. 10 N 
sodium  h y d ro x id e .  Tw enty f i v e  m l. c h lo ro fo rm  was add ed  
and  th e  s o l u t i o n  was sh a k e n  v ig o r o u s ly  f o r  1 m in u te  and  
a llo w e d  to  e q u i l i b r a t e  f o r  5 m in u te s .  The c h lo ro fo rm  
l a y e r  was d r a in e d  o f f  th ro u g h  a  s m a ll  p ie c e  o f  c o t t o n  w ool 
su rm o u n ted  by 1 gm. o f  g r a n u l a r  a n h y d ro u s  sodium  s u l f a t e  
( p r e w e t te d  w ith  a b o u t  2 m l. c h lo ro fo rm )  i n t o  a  1 0 0 -m l. 
v o lu m e t r ic  f l a s k .  The s to p p e r  and  t i p  o f  th e  s e p a r a t o r y  
f u n n e l  w ere r i n s e d  w i th  c h lo ro fo rm . The e x t r a c t i o n  was 
r e p e a t e d  w ith  2 5 . 0  m l. a.nd th r e e  f u r t h e r  10 m l. p o r t i o n s  
o f  c h lo ro fo rm , s h a k in g  v ig o r o u s ly  1 m in u te  e a c h  t im e , 
d r a i n i n g  c h lo ro fo rm  th ro u g h  g r a n u l a r  a n h y d ro u s  sodium  
s u l f a t e  i n t o  th e  same v o lu m e t r ic  f l a s k .  The f u n n e l  was 
r i n s e d  down w ith  c h lo ro fo rm  and made to  v o lu m e, m ixed  
w e l l  ( s o l u t i o n  a ) .

S to c k  s o l u t i o n  o f  p ip e r a z i n e  was p r e p a r e d  by 
p i p e t i n g  1 0 .0  m l. s o l u t i o n  A i n t o  a  2 5 0 - ra l .  v o lu m e t r ic  
f l a s k  and  d i l u t e d  w ith  c h lo ro fo rm  to  v o lu m e . In  a f o u r  
2 5 -m l. v o lu m e tr ic  f l a s k s ,  5 . 0  m l. o f  s to c k  s o l u t i o n  o f  
p ip e r a z i n e  and  5«0  m l. o f  4 . 00x l 0""̂ M o f  e a c h  dye w ere m ixed 
and s u f f i c i e n t  c h lo ro fo rm  w ere add ed  to  v o lu m e . R e a g e n t 
b la n k  o f  e a c h  dye was p r e p a r e d  by p i p e t t i n g  5»0 m l. o f
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4 X 10 f M dye i n t o  2 5 -m l. v o lu m e tr ic  f l a s k ,  th e n  
c h lo ro fo rm  was added  to  v o lu m e. The maximum a b s o r p t io n  
o f  th e  com plex  fo rm ed  o f  e a c h  dye was d e te rm in e d  s p e c t r o -  
p h o t o m e t r i c a l l y  by s c a n n in g  in  a  1 -cm . c e l l  a g a i n s t  
r e a g e n t  b la n k  u n d e r  v i s i b l e  ra n g e  from  360  to  630 nm.

The p ro c e d u re  was r e p e a t e d  f i v e  t im e s  w ith  th e  
same c o n c e n t r a t i o n  o f  p ip e r a z i n e  c i t r a t e .  The r e s u l t  
was a  mean v a lu e  o f  f i v e  d e t e r m in a t io n s  and  th e  a b s o r p t io n  
s p e c t r a  w ere shown in  F ig u r e  1 . The r e a g e n t  b la n k  was 
u se d  in  a l l  e x p e r im e n ts  b e c a u se  i t  was fo u n d  no 
s i g n i f i c a n t  d i f f e r e n c e  i n  a b s o rb a n c e  b e tw ee n  th e  r e a g e n t  
b la n k  and th e  b la n k  t r e a t e d  in  th e  same p ro c e d u re  a s
d e s c r ib e d  a b o v e .
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2 . E f f e c t  o f  V a r i o u s  C o n c e n t r a t i o n s  o f  Sodium H y d ro x id e  
on R e l e a s i n g  P i p e r a z i n e  F r e e  Base  f rom  P i p e r a z i n e  C i t r a t e

R e a g e n t s  ร

2 .1  4 « 0 0 x l0 ” ^M BCG' -  BCG 69*8 mg. was d i s s o l v e d
i n  250  m l. c h lo ro fo rm  .

2 .2  Sodium  h y d ro x id e  s o l u t i o n  o f  v a r io u s  s t r e n g t h s  
w ere p r e p a r e d  a s  fo l lo w e d  ;

2 .2 . .  1 6 N Sodium h y d r o x i d e  -  Sodium h y d r o x i d e
54 go* was d i s s o l v e d  i n  1 9 0  m l .  d i s t i l l e d  w a t e r .

2 .2 . .  2 8 I  Sodium h y d r o x i d e  -  Sodium h y d r o x i d e
72  gm. was d i s s o l v e d  i n  1 9 0  m l .  d i s t i l l e d  w a t e r .

2.2 . 3  9 R Sodium  h y d ro x id e  -  Sodium  h y d ro x id e
81 gm. was d i s s o l v e d  in  1 9 0  m l. d i s t i l l e d  w a te r ,

2 ^  . 4  10 N Sodium  h y d ro x id e  -  Sodium  h y d ro x id e
90 gm. was d i s s o l v e d  in  1 9 0  m l. d i s t i l l e d  w a t e r .

2 . 3  C h lo ro fo rm
2 . 4  G r a n u l a r  a n h y d r o u s  sodium s u l f a t e  

S t a n d a r d  S o l u t i o n

P ip e r a z i n e  c i t r a t e  B .p .  0 . 3 0 5 8  gm ,( e q u i v a l e n t  
to  0 . 2 4 3 2  gm. o f  p ip e r a z i n e  h e x a h y d ra te )  was a c c u r a t e l y  
w e ig h ed  i n t o  a. 5 0 -m l. v o lu m e tr ic  f l a s k  and  was made up to  
volum e w ith  d i s t i l l e d  w a te r  and  m ixed  w e l l  to  p ro d u c e  a 
c o n c e n t r a t i o n  o f  6 . 1 1 6  m g /m l.
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G en era l P roced u re 2

Ten m l .  a l i q u o t  o f  s t a n d a r d  s o l u t i o n  was p i p e t t e d  
i n t o  f o u r  1 2 5 - m l .  s e p a r a t o r y  f u n n e l s ,  e a c h  c o n t a i n e d  
2 5 . 0 m l.  sodium h y d r o x i d e  s o l u t i o n  6 , 8 , 9 , 1 0  no rm a l  
r e s p e c t i v e l y .  Twenty  f i v e  m l .  c h l o r o f o r m  was added  and  t h e  
s o l u t i o n  was s h a k e n  v i g o r o u s l y  f o r  1  m i n u t e ,  and a l l o w e d  to  
e q u i l i b r a t e  f o r  5 m i n u t e s .  The c h l o r o f o r m  l a y e r  was 
d r a i n e d  o f f  t h r o u g h  a  s m a l l  p i e c e  o f  c o t t o n  wool s u rm o u n te d  
by  1  gm. o f  g r a n u l a r  a n h y d r o u s  sodium s u l f a t e  ( p r e w e t t e d  
w i t h  a b o u t  2 m l .  c h l o r o f o r m ) .  The f i l t r a t e  was c o l l e c t e d  
i n t o  a  1 0 0 -m l .  volume t r i e  f l a s k .  The e x t r a c t i o n  w i t h  
2 5 . 0  m l .  and two f u r t h e r  1 0  m l .  p o r t i o n s  o f  c h l o r o f o r m  
was r e p e a t e d ,  s h a k i n g  1 m in u te  e a c h  t i m e .  The f u n n e l  
was r i n s e d  down w i t h  c h l o r o f o r m ,  t h e n  chan ged  th e  new 
v o l u m e t r i c  f l a s k .  The aq u e o u s  p h a s e  was f u r t h e r  e x t r a c t e d  
w i t h  1 0 .e  ml .  c h l o r o f o r m  ( E x t r a c t  I\TC. 5 ) ร t h e  f i l t r a t e  
was c o l l e c t e d  i n  a  2 5 - m l .  v o l u m e t r i c  f l a s k .  The same 
p r o c e d u r e  was p r o c e e d e d  w i t h  1 0 . 0  m l .  c h l o r o f o r m  and 
c o l l e c t e d  t h e  f i l t r a t e  i n  a n o t h e r  2 5 - m l .  v o l u m e t r i c  f l a s k  
( E x t r a c t  No. 6 ) t

Two m l. o f  th e  E x tr a c t  No. 5 and No. 6 were p ip e t t e d
i n t o  two 2 5 - m l .  v o l u m e t r i c  f l a s k s , e a c h  c o n t a i n i n g  5 m l .  o f  

-44 .0 0 x 1 0  M BCG s o l u t i o n » m i x i n g ,  t h e  a b s o r b a n c e  were  m e a su re d  
a g a i n s t  r e a g e n t  b l a n k  i n  1 -cm. c e l l  a t  w a v e l e n g t h  o f  maximum 
a b s o r p t i o n  a t  420 nm.
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The p ro c e d u re  was r e p e a t e d  f i v e  t im e s  w i th  th e  
e q u a l  w e ig h ts  o f  p ip e r a z i n e  c i t r a t e  u s e d .  The mean v a lu e s  
o f  f i v e  d e t e r m i n a t i o n s  w ere shown i n  T a b le  2 .
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3 , P r e p a r a t i o n  o f  C a l i b r a t i o n  Curve and  D e te r m in a t io n  o f  
C o n fo rm ity  to  B e e r 's  Law

R eagents ะ
3 .1  Dyes 2 .0 0  X lo " 5

3 .1 .1  2 .0 0  X 10

3 .1 .2  2 .0 0  X 10

3 .1 .3  2 .0 0  X 10

3 .1 .4  2 .0 0  X 10

-3

M w ere p r e p a r e d  a s  f o l lo w  :
M BCG -  BCG powder 0 . 3 4 9 1  gro. 

was d is so lv e d  in  
250 m l. ch loroform .

M BTB -  BTB pow der 0 . 3 1 2 2  gm, 
was d i s s o l v e d  in  
2 5 0  m l. c h lo r o f o r m .

M BCP -  BCP pow der 0 . 2 7 0 2  gm. 
was d i s s o l v e d  i n  
2 5 0  m l. c h lo r o f o r m .

M BPB -  BPB pow der 0*3544 g£U 
was d i s s o l v e d  in  
25 0  m l. c h lo ro fo rm  .

-3

-3

S o l u t i o n  o f  lo w e r  dye c o n c e n t r a t io n  was p r e p a r e d  a s
f o l lo w e d  ะ

3 .1 .5  Dye 1 .0 0  X 10 ^ M was p r e p a r e d  by 
d i l u t i n g  1 2 5 . 0  m l. 2 .0 0  X 1 0 ”  ̂ M s o l u t i o n  w ith  c h lo ro fo rm  to
2 5 0  m l.

3 . 1 . 6  Dye 4 . 0 0  X 1 0 ” ^ M was p r e p a r e d  ๖;' 
d i l u t i n g  5 0 . 0  m l .2 .0 0  X 10” ^M s o l u t i o n  o f  e a c h  dye w ith  c h lo ro fo rm
to  250  m l.

3 . 2  10 N Sodium  h y d ro x id e
3*3 C h lo ro fo rm
3 . 4  G r a n u la r  a n h y d ro u s  sodium  s u l f a t e
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s t a n d a r d  S o l u t i o n  Ï

P ip e r a z i n e  c i t r a t e  B .p .  0 . 3 0 5 8  gm. was a c c u r a t e l y  
w eig h ed  i n t o  a  5 0 -m l. v o lu m e t r ic  f l a s k  and  was made up to  
volum e w ith  d i s t i l l e d  w a te r  and m ixed  w e l l  .

G e n e r a l  P r o c e d u r e  ะ

S to c k  s o l u t i o n  was p r e p a r e d *  u s i n g  t h e  same 
p r o c e d u r e  a s  d e s c r i b e d  u n d e r  d e t e r m i n a t i o n  o f  w a v e l e n g t h  
f o r  maximum a b s o r p t i o n  ,

F iv e  m l. o f  1 ,0 0 x 1 0  BCG s o l u t i o n  was p i p e t t e d  
i n t o  e a c h  o f  tw e lv e  2 5 - m l . v o lu m e tr ic  f l a s k s .  One o f  th e s e  
was d i l u t e d  to  volum e w ith  c h lo ro fo rm  and  u s e d  a s  a  r e a g e n t  
b la n k ,  s to c k  s o l u t i o n  o f  p ip e r a z i n e  a s  h e x a h y d ra te  1 .0 ,
2 .0 ,  3 .0 ,  4 . 0 , 6 .0 ,  8 .0 ,  1 0 .0 ,  1 2 .0 ,  1 4 . 0 , 1 6 . 0  and  1 8 .0  m l.
w ere p i p e t t e d  i n t o  e le v e n  o f  th e  v o lu m e t r ic  f l a s k s  and w ere 
d i l u t e d  to  volum e w ith  c h lo ro fo rm , and m ixed  w e l l .  The a b s o rb a n c e  
o f  e a c h  c o n c e n t r a t i o n  was m easu red  v e r s u s  r e a g e n t  b la n k  i n  1-cm . 
c e l l - .  a t  420  nm. W ith  th e  same p ro c e d u re ?  BTB, BCP and 
BPB w ere u se d  a s  th e  c o l o r  fo rm in g  a g e n t  i n s t e a d  o f  BCG.
The a b s o r b a n c e  o b t a i n e d  were m e a s u re d  a t  w a v e l e n g t h  o f  
maximum a b s o r p t i o n  o f  420  nm. f o r  BTB, 4 1 0  nm. f o r  BCP and 
4 1 2  nm. f o r  BPB.

The p ro c e d u re  was r e p e a te d  f o u r  t im e s  w ith  th e  e q u a l  
w e ig h ts  o f  p ip e r a z i n e  c i t r a t e  u s e d .  The a b s o rb a n c e  r e a d in g  
w ere u s e d  to  p r e p a r e  a  c a l i b r a t i o n  c u rv e  o f  e a c h  dye and  to  
t e s t  f o r  c o n fo rm ity  to  B e e r 1ร Law by p l o t t i n g  a b s o rb a n c e  a g a i n s t
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c o n c e n t r a t i o n s  o f  p ip e r a z i n e  a s  h e ^ a h y d r a t e . The r s s u l t s  w ere 
shown in  T a b le  3 end F ig u r e  2
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4 . E f f e c t  o f  Dye Con c e n tr a t io n  on A bsorbance o f  P ip e r a z in e  
-Dye Complex

R e a g e n ts  ะ

4 .1  Each d y es; BCG, BTB, BCP and BTB 4 .0 0 x1 0 “4 m 
was p rep ared  from s to c k  s o lu t io n  under d e s c r ib e d  fo r  
p r e p a r a tio n  o f  c a l ib r a t io n  c u r v e .

4 .2  10 N Sodium  h y d ro x id e
4 .3  C h lo ro fo rm
4 .4  G ranular anhydrous sodium s u l f a t e  

S tan dard  S o lu t io n  ร

The same stan d a rd  s o lu t io n  o f  p ip e r a z in e  c i t r a t e  
p rep ared  under d e s c r ib e d  f o r  p r e p a r a tio n  o f  c a l ib r a t io n  curve 
was u se d .

G en eral P rocedu re ร

The same s to c k  s o lu t io n  o f  p ip e r a z in e  as h ex a h y d ra te  
p rep ared  under d e s c r ib e d  f o r  p r e p a r a t ic n  o f  c a l ib r a t io n  
curve was u se d . V a r io u s q u a n t i t i e s  o f  4 00x l 0 ”^M BCG ะ 0 ,5 »
1 .0 ,  1 .5 »  2 ,0 ,  3 .0 »  4 .0 ,  5 .0 ,  6 .0  m l. were p ip e t t e d  in to  
e ig h t  se p a r a te  2 5 -m l. v o lu m e tr ic  f l a s k s .  To each  o f  t h e s e ,
4 . 0  m l. s to c k  s o lu t io n  o f  p ip e r a z in e  as h ex ah y d ra te  was 
added and made up to  volum e w ith  ch lo ro fo r m . R eagen t b la n k s  
were p rep ared  by u s in g  v a r io u s  q u a n t i t i e s  o f  BCG a s d e s c r ib e d  
a b o v e . The a b so rb a n ces o f  the com plex o b ta in e d  were m easured
a g a in s t  r e a g e n t  b la n k s
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T h is p roced u re was perform ed w ith  BTB, BCP and BPB a t  
w a v e len g th  o f  maximum a b s o r p t io n  o f  each  d y e . The p roced u re  
was r e p e a te d  fo u r  tim es  w ith  th e aqu al w e ig h ts  o f  p ip e r a z in e  
c i t r a t e .  Curve was p lo t t e d  betw een  m i l l i l i t e r s  o f  4«00 X 10 
dye and a b so r b a n c e s . The r e s u l t s  were shown in  T able 4  and 
F ig u r e  3* The m ole r a t i o s  o f  p ip e r a z in e  a s  h ex a h y d ra te  to  
each  s u lf o n p h th a le in  dye were c a lc u la t e d .  Curve was p lo t t e d  
betw een  mole r a t io s  o f  dye to  drug and a b so r b a n c e s . The r e s u l t s  
were shown in  T ab le 4 and F ig u r e  4«



47

5• E f f e c t  o f  Time on s t a b i l i t y  o f  P ip e ra z in e - D y e  Complex 

R e a g e n ts  ;

5 .1  E ach  d y e ; BCG, BTB, BCP and  BPB 4 .0 0 x l 0 _4M 
was p r e p a r e d  from  s to c k  s o l u t i o n  u n d e r  d e s c r ib e d  f o r  
p r e p a r a t i o n  o f  c a l i b r a t i o n  c u rv e  .

5 .2  10 N Sodium  h y d ro x id e
5 . 5  C h lo ro fo rm
5 . 4  G ra n u le .r  a n h y d ro u s  sodium  s u l f a t e  

S ta n d a rd  S o l u t i o n  ะ

The same s ta n d a r d  s o l u t i o n  o f  p ip e r a z i n e  c i t r a t e  
p r e p a r e d  u n d e r  d e s c r ib e d  f o r  p r e p a r a t i o n  o f  c a l i b r a t i o n  
c u rv e  was u se d  .

G e n e ra l  P ro c e d u re  ร * 10

The same s to c k  s o l u t i o n  o f  p ip e r a z i n e  a s  h e x a h y d ra te  
p r e p a r e d  u n d e r  d e s c r ib e d  f o r  p r e p a r a t i o n  o f  c a b r a t i o n  c u rv e  
was u s e d ,  s t o c k  s o l u t i o n  o f  p ip e r a z i n e  a s  h e x a h y d ra te
6 .0  m l. was p i p e t t e d  i n t o  5 0 -n i l .  v o lu m e t r ic  f l a s k  c o n t a i n in g
1 0 .0  m l. 4 » 0 0 x l0 _ 4 M BCG and  d i l u t e d  to  volum e w ith  c h lo ro fo rm , 
m ixed  w e l l .  A b so rb an ce  m easu rem en t was ta k e n  a t  tim e  i n t e r v a l s
1 0 , 2 0 , 3 0 , 4 0 , 5 0 , 60 , 1 2 0 , 1 8 0 , 2 4 0 , 300 and  360  m in u te s  
a g a i n s t  r e a g e n t  b la n k  i n  1 -cm . c e l l  a t  420  nm.

BTB, BCP and  BPB w ere a l s o  t r e a t e d  in  th e  s i m i l a r  
m anner a s  d e s c r ib e d  f o r  BCG .

The p ro c e d u re  was r e p e a t e d  f o u r  t im e s  w ith  th e  e q u a l



w e ig h ts  o f  p ip e r a z i n e  c i t r a t e  u s e d .  C u rv es  wore c o n s t r u c t s  
b e tw een  tim e  i n  m in u te s .a n d  a b s o r b a h c e .  '"The' r e s u l t s  w ere
shown i n  T a b le  5 and  F ig u r e  5 .
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6 . E f f e c t  o f  Tem perature on s t a b i l i t y  o f  P ip e r a z in e -D y e  
Complex

R e a g e n ts  ร

6 .1  Each dye 5 BCG, BTB, BCP, and BPB 4 .0 0 x l 0 _4M 
was p rep ared  from s to c k  s o lu t io n  under d e s c r ib e d  f o r  
p r e p a r a t io n  o f  c a l ib r a t io n  curve .

6 .2  10 N Sodium h yd ro x id e
6 .3  C hloroform
6 .4  G ranular anhydrous sodium  s u l f a t e  

S tan dard  S o lu t io n  ร

The same stan d ard  s o lu t io n  o f  p ip e r a z in e  c i t r a t e  
p rep ared  under d e s c r ib e d  fo r  p r e p a r a tio n  o f  c a l ib r a t io n  
curve was u sed  .

G en era l P rocedu re ร

The some s to c k  s o lu t io n  o f  p ip e r a z in e  as h exah yd rn te  
p rep ared  under d e s c r ib e d  fo r  p r e p a r a tio n  o f  c a l ib r a t io n  
curve was u se d , s t o c k  s o lu t io n  o f  p ip e r a z in e  a s  h ex ah y d ra te
3 .0  m l. was p ip e t t e d  in to  f i v e  2 5 -m l. v o lu m e tr ic  f l a s k s ,  
each  c o n ta in in g  5*0 m l. 4.00xl0~^M  BCG and 1 0 ,0  m l. ch lo ro fo rm . 
Four o f  them were immersed in  tem p eratu re c o n tr o l le d -w a te r  
b ath  fo r  1 5  m in u tes a t  tem p era tu res o f  4 0 ° ,  5 0 ° , 6 0 ° , 7 0 ° ,
+ l ° c *  r e s p e c t i v e l y .  Then, th e  s o lu t io n s  were co o led  down 
to  room tem p eratu re and d i lu t e d  to  volum e w ith  chloroform *  
A b sorb an ces were d eterm in ed  a t  420  nm. a g a in s t  r e a g e n t  b lank  
compared w ith  th e ab sorb an ce o f  p ip e r a z in e -d y e  com plex,
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p r e p a r e d  a t  room te m p e r a tu r e  ( 2 5  + l ° c )

BTB, BCP and  BPB w ere t r e a t e d  in  th e  s i m i l a r  m an n er.

The p ro c e d u re  was r e p e a t e d  f o u r  t im e s  w ith  
e q u a l  w e ig h ts  o f  p ip e r a z i n e  c i t r a t e .  C urve w ere 
c o n s t r u c te d  b e tw een  te m p e r a tu r e s  in  d e g r e e .  C e l s iu s  and 
a b s o r b a n c e s .  The r e s u l t s  w ere shown i n  T a b le  6 and  
F ig u r e  6 .

F o u r s u l f o n p h t h a l e i n  d y es  5 BCG, BTB, BCP and 
BFB w ere com pared  s t a t i s t i c a l l y  w ith  e a c h  o th e r  i n  te rm  
o f  s e n s i t i v i t y  o f  th e  com plex fo rm ed , p r e c i s i o n  o f  
d e t e r m i n a t i o n s ,  am oun ts o f  th e  c o lo r  fo rm in g  a g e n t  u se d  
and  s t a b i l i t y  o f  th e  com plex  fo rm ed  to  tim e  and  te m p e ra tu r e  
The r e s u l t s  w ere shown in  T a b le  7» The m o st s u i t a b l e  dye 
was s e l e c t e d  and u s e d  f o r  q u a n t i t a t i v e  d e t e r m i n a t i o n  o f  
p ip e r a z i n e  and  i t s  s a l t s  i n  v a r io u s  d o sa g e  fo rm s o f  
p h a r m a c e u t ic a l  p r e p a r a t i o n s  a v a i l a b l e  i n  T h a i la n d ,
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7 . D e ter m in a tio n  o f  th e P er Cent L ab elled . Amount o f  
P ip e r a z in e  a s H exahydrate in  P ip e r a z in e  C itr a te  Syrup  
USP XX U sin g  Brom thymol. B lue Method and. O f f i c i a l  G ra v im etr ic  
Me th od s

R e a g e n ts  ร

7 .1  Bromthymol B lue Method
7 .1 .1  4 .00x10 ^M BTB in  C hloroform
7 .1 .2  10 IT Sodium h yd ro x id e
7 . 1 . 3  C h l o r o f o r m

7 .1 .4  G ranular anhydrous sodium  s u l f a t e
7 .2  O f f i c i a l  G ra v im etr ic  Method

7 .2 .1  T r in itr o p h e n o l  TS-The e q u iv a le n t  o f  
1 gm. o f  anhydrous t r in i t r o p h e n o l  
was d is s o lv e d  in  100 m l. h o t w a te r , 
c o o le d  th e s o lu t i o n ,  and f i l t e r e d  i f  
n e c e s s a r y .

7 .2 .2  A lc o h o l,  a b s o lu te  

P r e p a r a tio n  o f  p ip e r a z in e  c i t r a t e  sy ru p , USP XX

An a n th e lm in t ic  syrup was compounded w ith  th e  
d ose fo l lo w e d  in  p ip e r a z in e  c i t r a t e  syrup USP XX (e a c h  5 m l. 
o f  p ip e r a z in e  c i t r a t e  syrup  USP XX c o n ta in e d  500 mg. o f  
p ip e r a z in e  ล,ร h ex a h y d r a te ).

I n g r e d ie n t s  p er 500 m l.

P ip e r a z in e  c i t r a t e ,  BP 6 2 .8 8  gm
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G l y c e r i n  50 m l .
P e p p e r m i n t  s p i r i t  2 . 5  m l .
P r o p y l  p a r a b e n  10 n g .
M e th y l  p a r a b e n  25  m l .

G reen  S J .  s o l u t i o n
S y r u p ,  USP 25 0  m l .
D i s t i l l e d  w a t e r  q . s .  t o  500  m l .

(The fo rm u la  was m o d if ie d  from  th e  fo rm u la  u se d  
by ACLHON Co, L t d . )

P ip e r a z i n e  c i t r a t e ,  BP 6 2 . 8 8  gra. ( e q u i v a l e n t  to  
50 gm. o f  p ip e r a z i n e  h e x a h y d r a t e ) , g l y c e r i n ,  p ro p y l  
p a r a b e n ,  m e th y l p a ra b e n  w ere d i s s o l v e d  in  a b o u t 250  m l. 
o f  sy ru p  w ith  th e  a id  o f  g e n t l e  h e a t ,  c o o le d .  G reen  
S J . s o l u t i o n  and  p e p p e rm in t s p i r i t  w ere add ed  and  b ro u g h t  
to  500  m l. w i th  d i s t i l l e d  w a te r ,  f i l t e r e d  i f  n e c e s s a r y .
To t e s t  th e  r e p r o d u c i b i l i t y  o f  r e s u l t s  and  a g re e m e n t 
b e tw ee n  th e  m e th o d s , f i v e  r e p l i c a t e  a s s a y s  w ere p e r fo rm e d  
u s in g  th e  brom thym ol b lu e  m ethod  and  USP m e t h o d ^ 0 .̂

7 .1  Brom thym ol B lue  M ethod

The s p e c i f i c  g r a v i t y  o f  p ip e r a z i n e  c i t r a t e  
sy ru p  was d e te rm in e d  and  t r a n s f e r r e d  an a c c u r a t e l y  w eig hed  
p o r t i o n  o f  th e  sy ru p  e q u i v a l e n t  to  a b o u t  1 5 0  mg. o f  
p ip e r a z i n e  h e x a h y d ra te  to  a  5 0 -n i l .  v o lu m e t r ic  f l a s k .  The 
s o l u t i o n  was d i l u t e d  w ith  d i s t i l l e d  w a te r  to  v o lu m e , m ixed 
w e l l .  Ten m l. a l i q u o t  o f  s o l u t i o n  was p i p e t t e d  to  1 2 5 -m l.
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s e p a r a t o r y  f u n n e l ,  c o n t a i n in g  2 5 . 0  m l. 1 0  N sodium  h y d r o x id e .  
Tw enty  f i v e  m l. c h lo ro fo rm  was ad d ed  and  th e  s o l u t i o n  was 
sh a k e n  v ig o r o u s ly  f o r  1  m in u te  and  a llo w e d  to  e q u i l i b r a t e  
f o r  5 m in u te s .  The c h lo ro fo rm  l a y e r  was d r a in e d  o f f  th ro u g h  
a  sm a ll  p ie c e  o f  c o t t o n  w ool su rm o u n ted  by 1  gm. o f  g r a n u l a r  
a n h y d ro u s  sodium  s u l f a t e  ( p r e w e t te d  w ith  a b o u t  2 m l. c h lo ro fo rm )  
i n t o  a  1 0 0 -E ll, v o lu m e t r ic  f l a s k .  The s to p p e r  and  t i p  o f  
th e  s e p a r a t o r y  f u n n e l  w ere r i n s e d  w ith  c h l o r o f o r ç .  The 
e x t r a c t i o n  was r e p e a t e d  w ith  2 5 . 0  m l. and th r e e  f u r t h e r  
1 0  m l. p o r t i o n s  o f  c h lo ro fo rm , s h a k in g  v ig o r o u s l y  1  m in u te  
e a c h  t im e ,  d r a i n i n g  c h lo ro fo rm  th ro u g h  g r a n u l a r  a n h y d ro u s  
sodium  s u l f a t e  i n t o  th e  same v o lu m e t r ic  f l a s k .  The f u n n e l  
was r i n s e d  down w ith  c h lo ro fo rm  and  made to  v o lu m e, m ixed  
w e l l  ( s o l u t i o n  a ) .  S o l u t i o n  A 5»0 m l. was p i p e t t e d  i n t o  
5 0 -m l.  v o lu m e tr ic  f l a s k  and  d i l u t e d  to  volum e w i th  c h lo ro fo rm  
and 2 . 0  m l. o f  a l i q u o t  s o l u t i o n  was p i p e t t e d  i n t o  a  2 5 -m l. 
v o lu m e t r ic  f l a s k ,  c o n t a i n in g  5«0 ml* A X  1 0 "^ M BTB, 
s u f f i c i e n t  c h lo ro fo rm  was added  to  v o lu m e . The a b s o rb a n c e  
o f  th e  y e llo w -c o m p le x  fo rm ed  was m easu red  v e r s u s  r e a g e n t  
b la n k  i n  1 -cm . c e l l  a t  420  nm.

The e x a c t  amounts  o f  p i p e r a z i n e  a s  h e x a h y d r a t e  i n
s y r u p  were  d e t e r m i n a t i o n  from t h e  c a l i b r a t i o n  c u r v e  o f  p i p e r a z i n e

BTE complex  i n  F i g u r e  7> u s i n g  t h e  f o l l o w i n g  f o r m u l a  ะ
°/o p ip e r a z i n e  a s  h e x a h y d ra te  = Au X  c ร  X  3D X  ร X  F

As X  V X  L
Au = Absorbance of the unknown
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As = A b so rb an ce  o f  th e  s t a n d a r d  
Cs 'ะ: C o n c e n t r a t io n  o f  th e  s t a n d a r d
D = D i l u t i o n  f a c t o r
ร = S p e c i f i c  g r a v i t y  o f  sy ru p
I  -  L a b e l l e d  am ount
p = P e r  c e n t  p u r i t y  o f  p ip e r a z i n e  c i t r a t e  s t a n d a r d  
พ = W eig h t o f  Sam ple

To s i m p l i f y  th e  fo rm u la  :

0ๆ p ip e r a z i n e  a s  h e x a h y d ra te  

3 3 .8 7  = C o n s ta n t  f a c t o r

= Au X  ร X  33 «87 
พ X  L

7 .2  O f f i c i a l  G ra v im e t r ic  M ethod

The o f f i c i a l  m e tho d ^" ' d e s c r ib e d  f o r  d e t e r ­
m in a t io n  o f  p ip e r a z i n e  c i t r a t e  in  p ip e r a z i n e  c i t r a t e  sy ru p  
ÏÏSP XX was f o l lo w e d .  The s p e c i f i c  g r a v i t y  o f  p i p e r a z i n e  c i t r a t e  
sy ru p  was d e te r m in e d .  The am ount o f  sy ru p  e q u i v a l e n t  to  
a b o u t  200 mg, o f  p ip e r a z i n e  c i t r a t e  was w eig h ed  in  a  2 5 0 -m l. 
b e a k e r ,  10 m l. o f  w a te r  and  75 Ell. o f  t r i n i t r o p h e n o l  TS ( p i c r i c  a c id )  
w ere a d d e d , s t i r r e d  w e l l ,  and a llo w e d  to  s ta n d  in  a  r e f r i g e r a ­
t o r  f o r  n o t  l e s s  th a n  2 h o u r s .  The p r e c i p i t a t e  was c o l l e c t e d  
i n  a  t a r e d  f i l t e r i n g  c r u c i b l e  ( B r i t i s h  s t a n d a r d  g ra d e  No. 4 )» 
w ashed  w i th  f i v e  10 m l. p o r t i o n s  o f  d e h y d r a te d  a lc o h o l  and 
d r i e d  3,z 1 0 5 °c to  c o n s t a n t  w e ig h t  «
The p e r c e n ta g e  o f  p ip e r a z i n e  a s  h e x a h y d ra te  was c a l c u l a t e d  
u s in g  th e  f o l lo w in g  fo rm u la  ;
°jo p ip e r a z i n e  a s  h e x a h y d ra te  = Wp X ร X 3 5 .6 8

WxL



พP = W eig h t o f  p ip e r a z i n e  d i p i c r a t e  fo rm ed
3 ะ= S p e c i f i c  g r a v i t y  o f  sy ru p
พ ** W e ig h t o f  sam ple
L = L a b e l le d  am ount
3 5 .6 8  = C o n s ta n t  f a c t o r

The r e s u l t s  o b ta in e d  from  brom thym ol b lu e  m eth  
and o f f i c i a l  g r a v i m e t r i c  m ethod  w ere g iv e n  i n  T a b le  8 ,
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8 . D e t e r m i n a t i o n  o f  P e r c e n t j X f r é  R e co v e r y  o f  P i p e r a z i n e C i t r a t e  
i n  P i p e r a z i n e  C i t r a t e  Syrup  u . s . p .  XX by P romthymol  B lue  
Method and O f f i c i a l  G r a v i m e t r i c  M e thod^

The v a l i d i t y  o r  a c c u r a c y  o f  t h e  bromthymol  b l u e  method 
was v e r i f i e d  by a d d i n g  v a r i o u s  known am oun ts  o f  s t a n d a r d  
p i p e r a z i n e  c i t r a t e  t o  p i p e r a z i n e  c i t r a t e  s y r u p  บ . s . p . x x  w hich  
t h e  e x a c t  amount  o f  p i p e r a z i n e  c i t r a t e  was known. T h i s  s y r u p  
c o n t a i n i n g  s t a n d a r d  was t e s t e d  and a s s a y e d  f o r  t h e  amount o f  
p i p e r a z i n e  c i t r a t e  a c c o r d i n g  to  t h e  d e s c r i b e d  method  compared 
w i t h  t h e  o f f i c i a l  g r a v i m e t r i c  m ethod .

8 . 1  Bromthymol B lue  Method

The s p e c i f i c  g r a v i t y  o f  p i p e r a z i n e  c i t r a t e  s y r u p  was 
d e t e r m i n e d  and t r a n s f e r r e d  an  a c c u r a t e l y  w eighad  p o r t i o n  o f  t he  
s y r u p ,  e q u i v a l e n t  t o  a b o u t  50 mg. o f  p i p e r a z i n e  h e x a h y d r a t e  
i n t o  t h r e e  50 m l .  v o l u m e t r i c  f l a s k s .  The r e c o v e r i e s  were 
d e t e r m i n e d  by a d d i n g  a c c u r a t e l y  w e ighed  a b o u t  1 0 0 , 1 2 5  and 
1 5 0  mg. o f  s t a n d a r d  p i p e r a z i n e  c i t r a t e  powder i n t o  t h e  vo lum e­
t r i c  f l a s k s ,  r e s p e c t i v e l y  and d i l u t e d  t o  volume w i t h  d i s t i l l e d  
w a t e r .  The same p r o c e d u r e  was c a r r i e d  on u n d e r  de t e r m i n a t i o n  
o f  t h e  p e r  c e n t  l a b e l l e d  amount  o f  p i p e r a z i n e  a s h e x a h y d r a t e  
i n  p i p e r a z i n e  c i t r a t e  s y r u p  u . s . p .  XX. The p r o c e d u r e  was r e p e a t e d  
f i v e  t i m e s .  î 'he p e r  c e n t  r e c o v e r y  was c a l c u l a t e d  from p e r  
c e n t  p i p e r a z i n e  c i t r a t e  fou nd  compared  t o  p e r  c e n t  p r e s e n t e d ,  
p e r  c e n t  p i p e r a z i n e  c i t r a t e  i n  p r e p a r e d  s y r u p  was c o r r e c t e d  f o r
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r e c o v e r y  a s  shown in  T a b le  9*

°jo r e c o v e r y  o f  p ip e r a z i n e  c i t r a t e  = (Wf-Ws) x ]_00
Wa

Wf = W eig h t o f  p ip e r a z i n e  c i t r a t e  fo u n d
พร = W eig h t o f  p ip e r a z i n e  c i t r a t e  from  sy ru p
¥ a  = W eig h t o f  p ip e r a z i n e  c i t r a t e  added

8 .2  O f f i c i a l  G r a v im e t r ic  M ethod^ ^

The s p e c i f i c  g r a v i t y  o f  p ip e r a z i n e  c i t r a t e  sy ru p  was 
d e te rm in e d  and  t r a n s f e r r e d  an a c c u r a t e l y  w eig h ed  p o r t i o n  o f  
th e  s y r u p ,  e q u i v a l e n t  to  a b o u t  100 mg. o f  p ip e r a z i n e  c i t r a t e  to  
th r e e  2 5 0  m l. b e a k e r s .  A c c u r a te ly  w eig h ed  a b o u t  1 0 0 , 1 2 5  and 
1 5 0  mg. o f  s t a n d a r d  p i p e r a z i n e  c i t r a t e  pow der w ere ad d ed  i n t o  
th e  b e a k e r s ,  r e s p e c t i v e l y .  The r e s t  o f  th e  p ro c e d u re  was th e  
same a s  d e s c r ib e d  u n d e r  d e t e r mi n a t i o n  o f  th e  p e r  c e n t  l a b e l l e d  
am ount o f  p ip e r a z i n e  c i t r a t e  sy ru p  Ï Ï .S .P .  XX, b e g in n in g  w ith  
th e  w ord "10  m l. o f  w a te r  and 75 m l. o f  t r i n i t r o p h e n o l  TS w ere
a d d e d , s t i r r e d  w e l l  ----------------------- " .  The p ro c e d u re  was r e p e a te d
f i v e  t im e 3 . The p e r c e n ta g e  r e c o v e r i e s  w ere shown in  T a b le  9



9 .  A n a ly sis  o f P ip e ra z in e  and I t s  S a l t s  i n Commercial 
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G ra v im e tric  Methods

Ten com m ercial p re p a ra t io n s  w ith  v a r io u s  dosage 
form s c o n ta in in g  p ip e ra z in e  and i t s  s a l t s  were sam pling  from 
s e v e r a l  m a n u fa c tu re rs . The a ssa y  p ro ced u re  by bromthymol 
b lu e  method was compared w ith  o f f i c i a l  g ra v im e tr ic  m ethod.
Name of v a r io u s  m a n u fac tu re rs  and t h e i r  p h a rm a c e u tic a l p ro d u c ts  
were l i s t e d  in  Table 10 .

P re p a ra t io n  o f Samples

9 .1  Syrups were d iv id e d  in to  two c a te g o r ie s

9 .1 .1  P ip e ra z in e  c i t r a t e  sy rup  USP

a s  h e x a h y d ra te .
Each 5 m l, c o n ta in s  500 mg. o f p ip e ra z in e

Hie g e n e ra l  p ro ced u res  f o r  bromthymol
( 1 s ib lu e  method and o f f i c i a l  g ra v im e tr ic  m ethod'1 '  were proceeded  

a s  in  d e te rm in a t io n  o f  p e r  c e n t l a b e l l e d  amount  of p ip e ra z in e  
a s  h e x a h y d ra te  i n  p ip e r a z i n e  c i t r a t e  sy ru p  USP XX .
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9 .1 .2  P ip e r a z i n e  c i t r a t e  sy ru p  BPC
E ach  5 r . l . c o n ta in s  750 n g . o f  p ip e r a z i n e  a s
h e x a h y d ra te
B rom thym ol B lue M ethod

The same p ro c e d u re  d e s c r ib e d  f o r  d e t e r m i n a t i o n  o f  p e r  
c e n t  l a b e l l e d  amo u n t o f  p ip e r a z i n e  c i t r a t e  a s  he x a h ydr a t e  in  
p i p e r a z in e  c i t r a t e  sy r up บ .s . p .  XX was f o l lo w e d .

O f f i c i a l  G r a v im e t r ic  M ethod^ ^
Re a g e n ts  ะ

9 .1 . 2 .1  T r i n i t r o p h e n o l  s o l u t i o n .  Sodium  h y d ro ­
x id e  s o l u t i o n  ( 2 0 ,0  /O พ /V sodium  h y d ro x id e  in  w a te r )  0 .5  m l. 
was add ed  to  100 m l. o f  s a t u r a t e d  s o l u t i o n  o f  t r i n i t r o p h e n o l  
s o l u t i o n ,  f r e s h l y  p r e p a r e d .

9 .1 . 2 .2  1 N S u l f u r i c  a c id
9 .1 . 2 .3  D e h y d ra te d  a lc o h o l

G e n e ra l  P ro c e d u re  ะ

S y ru p  a b o u t  1 .5  gm. was a c c u r a t e l y  w eig h ed  and  d is s o lv e d  
in  a  m ix tu re  o f  3«5 m l. o f  1 N s u l f u r i c  a c id  and  10 m l. o f  
w a te r ;  100 m l. o f  t r i n i t r o p h e n o l  s o l u t i o n  was a d d e d . The 
s o l u t i o n  was h e a te d  on a  w a te r  b a th  f o r  15 m in u te s ,  a llo w e d  to  
s ta n d  f o r  1 h o u r and  f i l t e r e d  th ro u g h  a  s i n t e r e d - g l a s s  c r u c i b l e  
( B r i t i s h  s t a n d a r d  G rade No. 4 ) .  -h e  r e s i d u e  was w ashed  w ith
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s u c c e s s iv e  1 0 -m l. p o r t i o n s  o f  a  m ix tu re  o f  e q u a l  v o lum es 
o f  w a te r  and a  s a t u r a t e d  s o l u t i o n  o f  t r i n i t r o p h e n o l  i n  
w a te r  u n t i l  th e  w a sh in g s  a.re f r e e  from  s u l f a t e ,  c o n t in u e d  
w a sh in g  th e  r e s i d u e  w ith  f i v e  s u c e s s iv e  1 0 - m l , ' . p o r t i o n s  o f  
d e h y d r a te d  a l c o h o l ,  and  th e  r e s i d u e  was d r i e d  to  c o n s t a n t  
w e ig h t  a t  1 0 5 ° c .

The p e r c e n t  w e ig h t  hy volum e was c a l c u l a t e d  a s  
อ2 4 ®46 ^6 ^ 1 4  ky u s in g  th e  f o l lo w in g  fo rm u la  . 
io พ /V c 2 4- .H4 6 N6 0 14 = I  X ร X 3 9 .3 5
io p ip e r a z i n e  a s  h e x a h y d ra te  ะ* R X ร X 3 5 .6 8

พ X L

R ระ Grams o f  p ip e r a z i n e  d i p i c r a t e  fo rm ed

ร ะ* S p e c i f i c  g r a v i t y  o f  sy ru p

พ ะ* W eig h t o f sy ru p

L ะ* L a b e l le d  am ount

3 9 . 3 5  •= C o n s ta n t  f a c t o r

3 5 . 6 8  m C o n s ta n t  f a c t o r
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9 .2  E l i x i r  -  P ip e ra z in e  C i t r a t e  E l i x i r  BPC 1980

Each 5 m l. c o n ta in s  750  m g .’o f p ip e ra z in e
a s  h ex ahy d ra te  ,

The p e rc e n ta g e  o f p ip e ra z in e  as  h ex ah y d ra te  
in  p ip e ra z in e  c i t r a t e  e l i x i r  was d e te rm in ed  by th e  m ethods, 
g iv e n  f o r  p ip e ra z in e  c i t r a t e  BPC and trom thym ol b lu e  method .

9 .3  T a b le ts  -  P ip e r a z in e  C i t r a t e  T a b le t  USF XX

P la in  and su g a r coa ted  t a b l e t s  were assay ed  
i n  th e  fo llo w in g  way b u t  in  th e  case  o f su gar co a ted  t a b l e t ,  
th e  su g ar co a ted  was washed o u t w ith  d i s t i l l e d  w a te r and d r ie d  
o v e r s i l i c a  g e l  b e fo re  assay ed  .

R eagents ะ

The re a g e n ts  as  d e s c r ib e d  u nder th e  d e t e r ­
m in a tio n  o f  p e r  c e n t l a b e l l e d  amount o f p ip e ra z in e  as  h ex ah y d ra te  
in  p ip e ra z in e  c i t r a t e  sy rup  USP XX was used  #

G en era l P ro ced u res  ร

A t o t a l  o f  20 t a b l e t s  were weighed and o b ta in e d  
an  averageAp e r  t a b l e t ,  ground i n  a  m o rta r  w ith o u t  a p p r e c ia b l e  
l o s s .  Ii^%¥oml.hymol b lu e  method, an a l iq u o t  o f th e  powder 
e q u iv a le n t  to  ab o u t 150 mg. o f  p ip e ra z in e  as h ex ah y d ra te  was 
w eighed in to  a 50-m l. v o lu m e tr ic  f l a s k .  D i s t i l l e d  w ater was 
added to  volume and th e  s o lu t io n  was s t i r r e d  m a g n e tic a l ly  f o r  
1 h o u r, f i l t e r e d  th ro u g h  a  d ry  f i l t e r  paper (Whatman Bo. 1) 
d is c a r d in g  th e  f i r s t  20 m l. f i l t r a t e .  Ten m l. o f  th e  f i l t r a t e
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was t r a n s f e r r e d  to  125-m l. s e p a ra to ry  fu n n e l which co n ta in ed  
2 5 .0  m l. 10 N sodium hydrocd.de and p roceeded  as  d i r e c te d  i n  th e  
d é te rmin a t io n  o f p er c e n t l a b e l l e d  amount o f p ip e ra z in e  as 
h ex ah y d ra te  i n  p ip e ra z in e  c i t r a t e  s yrup  USF XX .

The p e rc e n ta g e  o f p ip e ra z in e  as  h ex ah y d ra te  was 
c a lc u la te d  a s  fo l lo w e d  l -
% p ip e ra z in e  as h ex ah y d ra te  = Au X  A X  3 3 .6 7

พ X  L
Au = Absorbance o f th e  unknown
A = Average w eigh t p e r  t a b l e t
พ = W eight o f  powder tak en
L = L a b e lle d  amount
33.87  = C o n stan t f a c to r

I n  th e  o f f i c i a l  method, th e  powder e q u iv a le n t  to  abou t 
200 mg. o f  p ip e ra z in e  c i t r a t e  was weighed and t r a n s f e r r e d  to  
a  250-m l. b e a k e r . Ten m l. o f a  m ix tu re  o f 1 p a r t  o f  d i l u t e  
h y d ro c h lo r ic  a c id  and 3 p a r ts  o f w ater was added and s t i r r e d  
m a g n e tic a l ly  f o r  1 h o u r . The s o lu t io n  was f i l t e r e d  and th e  
re s id u e  was washed w ith  two 10-m l. p o r t io n s  o f w a te r .  To 
th e  combined e x t r a c t s  and w ashings, 75 m l. o f t r i n i t r o p h e n o l  
IS  was added and p roceeded  as d i r e c te d  i n  th e  a ssa y  u nd er the  
d e t e r min a t i on 01 -per c e n t l a be l l e d  amount o f p ip e r a z in e  as 
h ex ah y d ra te  i n  p ip e ra z in e  c i t r a t e  sy rup  U5P XX. b eg in n in g  w ith  
::s t i r r e d  w e ll ,  and a llow ed  to  s tan d  in  a  r e f r i g e r a t o r  _  _  —

The p e rc e n ta g e  o f  p ip e ra z in e  as h ex ah y d ra te  was c a lc u la te d
a s  fo llo w ed  l  -
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% p ip e ra z in e  as  h ex ahy d ra te  = Wp X  A X  3 5 .6 8
พ X  L

Wp = W eight o f p ip e ra z in e  d ip i c r a t e  formed 
A = Average w eigh t p e r  t a b l e t  
พ = W eight o f  sample
L = L a b e lle d  amount • 3 5 . 6 8  ะ= C o n s ta n t  f a c t o r

9 . 4  Cvnswle

A t o t a l  o f  2 0  c a p su le s  were weighed, each  
c a p su le  was c u t  and squeezed p a s te  c o n te n t  in to  a 2 5 0 -m l. 
v o lu m e tr ic  f l a s k .  The re s id u e  o f  p a s te  i n  each  c ap su le  was 
washed w ith  d i s t i l l e d  w ater and combined th e  w ashing i n  2 5 0 -๓1 . 
v o lu m e tr ic  f l a s k .  D is- f i l le d  w ate r was added to  volume and 
s t i r r e d  m a g n e tic a lly  f o r  1 h o u r, f i l t e r e d .  The f i r s t  2 0  m l, 
f i l t r a t e  was d is c a rd e d ,  In  bromthymol b lu e  m ethod, 1 0  m l. 
o f  t h i s  f i l t r a t e  was t r a n s f e r r e d  in to  a 1 2 5 -m l. s e p a ra to ry  
fu n n e l  c o n ta in in g  2 5 . 0  m l. 10  N sodium h y d rox id e  and p roceeded  
a s  d i r e c t e d  in  d e te rm in a t io n  o f -per c e n t า a b e l1 ed amount o f 
p ip e ra z in e  as h ex ah y d ra te  in  p ip e ra z in e  c i t r a t e  syrup USP XX , 
The 2 0  empty c a p su le s  were a i r - d r i e d  and w eighed. The 
av erag e  o f p ip e ra z in e  a d ip a te  in  each  cap su le  was o b ta in e d  .

The p e rc e n ta g e  o f p ip e ra z in e  a d ip a te  was c a lc u la le d  
a s  fo l lo w e d .;  -
% p ip e ra z in e  a d ip a te  = A U  X  G X  2 0 2 5 .6 7

พ X  L
Au = A bsorbance o f unknown
c = Average w eigh t o f p ip e ra z in e  a d ip a te  in  each  c a p su le  
พ = W eight o f  sam ple



L = L a b e lle d  amount o f p ip e ra z in e  a d ip a te  p e r  c ap su le  
2 0 2 5 . 6 7  = C o n stan t f a c to r

( 52 )I n  o f f i c i a l  g ra v im e tr ic  method , 10 .0  m l. a l iq u o t  
o f  th e  f i l t r a t e  was t r a n s f e r r e d  to  a  250-m l. b e a k e r .  F ive  
m l .  o f d i l u t e  s u l f u r i c  a c id  and 50 m l. o f  t r i n i t r o p h e n o l  
s o lu t io n  was added and th e  s o lu t io n  was h ea te d  on a  w a te rb a th  
f o r  15  m inu tes and allow ed to  s tan d  f o r  s e v e r a l  h o u rs .  The 
s o lu t io n  was f i l t e r e d  th ro u g h  a  s in te r e d  g la s s  c ru c ib le  and 
th e  re s id u e  was washed w ith  su c c e ss iv e  q u a n t i t i e s ,  each  o f 
10 m l. o f  d eh y d ra ted  a lc o h o l and th e  re s id u e  was d r ie d  to  
c o n s ta n t  w eig h t a t  105° c .

The p e rc e n ta g e  o f  p ip e ra z in e  a d ip a te  was c a lc u la te d  
as  fo llo w ed  ;
% p ip e ra z in e  a d ip a te  = พไ:! X  -h. X  12 .68

พ X  L
Wp = W eight o f  p ip e ra z in e  d ip i c r a t e  formed 
A = Average w eigh t p e r  cap su le  
พ 1= W eight o f sample
L = L a b e lle d  amount 5 4 2 . 6 8  = C o n s ta n t  f a c t o r

F ive  r e p l i c a t e  a ssa y s  were perform ed w ith  each  o f 
com m ercial p h a rm a c e u tic a l p re p a ra t io n ,  b o th  bromthymol b lu e  
method and o f f i c i a l  g ra v im e tr ic  methods^ ■ ' '9 1 \  The r e s u l t
were shown in  T able  11
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