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QUANTITATTVE ViTERMTNATZON OF 
GUAZFENESZN, PUENYLPROPANOLAMZNE HYUROCHLORZDE 

SODTUM BENZOATE 6 COOETNE PHOSPHATE I N  COUGH SYRUPS BY 
HIGH-PRESSURE LICUZD CHROMTOGRAPHY 

Nubeem Muhammad and Joy A. B o d m  
&uh.b-! Labohatah ie~ ,  V i v h i o n  06 BrLid.to-!-Myi~~b CO. 

S y w e ,  Nu Y o a h  13201  USA 

ABSTRACT 

A m p i d  ,&ed-ion high-paebbme L i q u i d  c h t o ~ o g m p h i c  method do t  t h e  
quarttitative d e t e v n i d o n  06 guai6enesin, phenuZpmpanolamine h y k o -  
d o h i d e ,  dodium benzoate and codeine phobphate i n  cough 6y)uIpb w26 
developed. 
mob& phase. 
u-8onhpah pheny-! cobunn wub empLoyed. 
a.U the active insaediercts wa6 22 minuteb. 

Heptane bLLe60nic acid wad used 06 a countm-ion i n  the 
A { i x e d  iwvelength detectot [ X  * 254  nml and a 

T O M  U?dyb& time doa 

INTRODUCTZON 

Cough &yaup6 me comp-!e.x mix, tute~ which contain hev- active 

ingtediercts d o n g  with bev- excipientd 6uch 06 d y e s ,  paehmvativeb, 

6&2votb and sweeting agents. 

L i q u i d  chmmcLtoguphy have been used 604 fib U ? d y 6 h .  M d o  and 

Meecham [ I  I t e v i w  t h e  ptobtem invoLved i n  q w u 2 t a z i v e  d y b h  06 

act ive  ingaedients 0 6  cough 6 y m p b .  

an initiee tiqLLid-tiqLLid e-on 06 t h e  dmgb dtom the aqueous b y u p  

LA z e q h e d  t o  eLiminate watu and, bometGne6, intudehing excirziercts 12, 

Gas chnornatagmphy and kigh-pke6bwre 

Zn the  m e  ‘06 GLC 06day methods, 
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114 MUIWMAD AND BODNAR 

1 ) . 4tet extrrootion, the  p0P-a.t compounds me d & v a z e d  bedorre gab 

chhomatog/uzphy. 

a d v e  i n g a e d i M  wesent in cough hympb on n o n - p o h  bonded phases 

hab been mqwhted. 

excipients, w u e  mt W y z e d  and amine compounds bhowed c o n b i d a b l e  

xiL!ing ( 3 ,  41. 

c o n d r r o t o m ~ c  t i h a t h o  M (6 1 , bpea9wphotomefiry (71 , and column and 

.tkin-&yet c l v l a d o g u p h y  ( 5 ,  81. RecentLy, a .Liquid h m a t o g m p k i c  

The e i q d  chnormctoglurph.ic behaviorr 06 u numba 06 

The hympb ,  urith ththein potem5a.U~ .intadu~bg 

O f h e n  methods i n v o t v e d  mn-aqueous ti#tuZion ( 5 1 ,  

04 P h M r m C e d d  6 y U p b  us ing  p/re-cOhrcb and b&- 

d o a p t i o n  on AmbPheite XAD-2 has been rrepohted ( 9 1 .  

Pairred-ion kigh-prredbuhe l i q u i d  d m m a t o g m p h y  hub become popUean 

{err inmeabing t h e  & d e n t i o n  b e s  0 6  weah acid6 and based by t h e  

a d d i t i o n  0 6  a counteh-bn to the mobite phase. 

used do t  bas i c  c o m p o d  and q u a t u m m y  amno& cornpoundd me ubed 

604 acid compounds [ 1 b J  . I n  the  prresent b tudy ,  an a b a y  method .i6 

d e s k b e d  dorr the qwLntitative detenminat ion 06 g d ~ e n e s i n ,  phenyl-  

phopanoevnine hycCzochLo&ide, bodiwn benzoate and codeine phosphate 

pkesent i n  c o n a W  dobage 6 0 m  used .to a&Leve  t h e  dymptomb ob 

coughs and cold6. 

bodium h e p m e  b d 6 0 n a t e  a t h e  counta- ion .  

b0mp~e.b i 4  b.impte and m p i d  s i n c e  t h e  drrugb can be analyzed i n  Zhe ih  

$a& dam. 

l l indu.  

k e k y l  b d 6 o n a t e s  a te  

The a s b a y  method i6 b a e d  on pained- ion HPLC with 

The prrepcyration 06 

Sepcuat ion and d y h h  tLnes t e q h e  -!ebb than 2 5  

WPERIMEMAL 

Reagent4 : 

Mduvwl, Bundick 6 S a d o n ,  Muskegon, MI, SpecttLophotometa Ghade. 

1-Hep.tane S d d o n i c  Acid SodGun Sa&, E a s h a n  C h e m i d  Company, 
Rochesten, NPW Yo&. 
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ANALYSIS OF COUGE SYRUPS 

HPLC COnditioM: 

Column: 

Pwnp: 

M o u e  Phase: 

FeoU, Rate: 

l n j e c b t :  

V e t e c b t :  

Chaat Speed: 

u-Bondaphenyt (3.9 n ID x 30 an) dltorn Watw as do&^, 

W r r t e h s  6OOOA at eqdvdm.2.  

MeOHIWrrta (361621 each with 0.004M 1-Hep.tane SlLe6on.L~ 
Acid, Sodium saet and 1% G U  A c e t i c  Acid OJL 

Mi(60xd, Modb., PIN 27198. 

Upk.ten2.  

0.5 mClnbuUe, a t  e q d v d e n t .  

V d c o  Loop l n j e c b k ,  7000  pb i ,  2 0 - d  Coop, Vdw lndttuunent 
Co., lnc. ,  Houbton, Texas. 

W a . 2 ~  Mod& 440 at eqlLivden2, 254 nm. 

0.5 inchlminde. 

Suggested kttenuation~ 6 Retention T ~ U :  RT Inin. 1 A t t e n d o n h  

p-OH P l t ~ ~ y a c e t i c  Acid (p-OH POACI 9.40 1.0 

Guai 6 e n u i n  15.02 1.0 

Phenybepmpanolmine . HC.t 16.70 0.1 

Sodiwn Benzorrte 18.30 0.1 

Codeine Phodphate 20.35 0.  1 

M o u e  Phase Reptum2.0 n: 

Into u 200-rnt v o h U  6&k, add 180 mg 06 1-Heptane SlLe~0n.k 

Acid  Sodium seet and 2.00 m.f 06 acetic a c i d .  U i W e  to v o h e  with 

methanot. 

Into a 500-mt v o h u c  tjeL26k add 450 mg 06 1-Ueptone SuLdonic 

Acid Sodium saet, add 5 . 0 0  m t  0 4  acetic acid, and U e  to volume 

with h u e d  &a. Combine 190 m.f 06 the methanoe datLLtion with 
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116 HuHAMMAD AND BODNAR 

310  m t  06 the  aqueou6 b o t u t i o n  to make 500 d 0 6  mobi2e phase. 

and degad g e n t 4  do& 1 5  bewndb. 

pantion 06 .the mob& phase be pheponed & a h  ddey and that any 
btcurdands OR bamples U e d  ukth m o u e  phase be p'tepmed 

WA 

*It A impOhtant that the methanof 

daiey". 

L3ith .the V l M h b a t y  i n  coeWRnd, it may be n U e d b U t y  to modidy 

the mob& phase to &eve the bQ.pa.Ution behueen Sodium Benzoate 

and Codeine OR behueen Phenyfp~~panoeamine and GuaLdenesin. To do 

tkid, ininchme the d i s t i l l e d  Uraten mCio i n  the mob& p b e .  

Intenna( s & n M  PJlepfW.ti0 n: 

Weigh accwrateLy applroximatdy 2 . 0  g ob p-Hydwxyphenoxy-acetic Acid 

inb a 5 0 4  vohe&. ic  6eaSk. V U e  to v o h e  with mobile phase. 

s t a d  Re- n: 

Weigh accullPteeJ appttoxha.t&y 200  mg 04 Guai&nnesin G t t o  a 5 0 - d  

v o h u % c  6eaSk. 

Weigh accwratdy appmrha.Z&y 25  mg 06  So& Benzoate, 50 mg 06 

Codeine Phobphate, and 90  mg 06 Phenylprropanohnine H C l  i n t o  a 25-mt  

s t a d  Repatation, Cont 'd .  

v o h w c  6eaSh. V U e  .to v o h e  with mobi le  phase. 

.the 5 O - d  v o h e t h i c  6eaSk containing .the gd6enes - in .  

L n Z d  baizndaAd b o t h t i o n  &to .the 5 0 - d  uohe t rL ic  6 b k .  

v o h e  uritlt mobi le  phddp.. 

Add 5 . 0 0  mt i n t o  

Add 5 . 0 0  mt 06 

V i L u t e  to 

Sample Reprvration: 

Pipet 5 .00  d 06 6ymp i n t o  a S O - d  voeUmetrCic & k ~ h .  Add 5 . 0 0  m t  

06 .the interUGae b h d a n d  boeLtion. Dilute v o h e  with m o b i l e  

p h e .  
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ANALYSIS OF COUGH SPRUPS 11 

CeecLceatco * a: 

M m a e  t h e  

wmputa. 

21 Sumpee 

mg 06 ac t i ve  

m a  b y  the peak height x hae6-urid.th method olr by 

RESULTS 6 DISCUSSTON 

The pwqobes 0 6  t h d  WOJ& wehe to dctennrine the op&ng condLtLon6 

doh paihed-ion HPLC tha% would o p M z e  t u o U o n  0 6  t h e   OWL a c t i v e  

inglredientd common& dound in t h e  cough 6 y ~ p ~  in a muonab le  t ime 

and t o  quarttitate t he  a d &  with a dlLitable l e v e l  0 6  plrecision. 

The panametehb wehe v d e d  & d n g  th.i.4 A t u d y  wehe: 

fa1 concerzOratco ’ n ob methanol and watelr both containing .004Xf 

A O & U J ~  heptane 6ddonate; (bI &low u t e ,  and (cl poecUity 0 6  

the  t e v m e d  6 U m y  phase. The eddect4 06 these prvuvnctm 

on the 6epaRatiOn 06 t he  &ugh 6.€udied is dhown in T a b l e  1 .  

The compounds 0 6  i n t e t e s t  A e p a e d  b a t  on .the u-Bondapak phenyl coeumn 

( W a t m  k s o & e s )  uding 6 2 : 3 8  uateh/metlzonot with 0.004hf bodiwn 

h e p m e  suldonate and 1 %  acetic acid. 

choromatogaam me Ahown i n  F i g .  1 and 2 ,  tespect ively .  

c o h n  ruu uded, dodicun benzoate coeecLted with codeine. 

A t y p k a l  damp& and b2andand 

When a C - 1 8  

standand U n M h i t y  wa6 checked by abAaying 622anbds hanging Q~om 

25 to 200% 0 6  t h e  W g e t  w&e. R U v e  6 2 2 a n h d  dev&.tLon ( 2 4 % )  iolr 

ChMmatogJuzpkic vcUiabdZy  KUA d o w d  .to be 2.00 60lr guaidenuin,  2 . 6 3  

504 phenylpmpanoeamine hydrrockeo/Lide, 1 .66  {OR dodium benzoate, and 
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118. 

socvent 
to. SydtVII 

l A + B  

2 A + B  

64: 40 

6 0 :  40 

6 5 :  3 5  
3 A + B  

4 A + 8 

5 A + B 

6 5 :  35  

6 2 :  38 

HUlWMAD AND BODNAR 

FeOW 
Rate 

m(/llbblq 

1.0 

1 . 0  

1 . 0  

0 . 9  

0 . 5  

TABLE 1 

E 6 & u t  06 Mobile Phase Compod&n 6 

C o h n  P o U y  on R e t ~ o n  T h e  

'~~W~WPon0~- 
arrine. HCL 

1 1 . 7  

7 . 4  
i 
I 10.  1 Pheny& 

PhenyL 1 2 . 0  

Phenut 16 .76  

I 
1 5 . 0 2  1 2 0 . 3 5  

I 

Benzoate 
RT (min .  

9 . 5  

7 . 8  

1 1 . 0  

1 3 . 0  

1 8 . 3 0  

A - 0.004M hodiwn heptane d d d o n a t e  i n  waten. with  1% g l a c i a l  a c e t i c  a c i d .  

1 . 5 9  doh codeine phodphate. Reeat ive 6 t a n d a ~ d  d e v h X o n  ( 2 ~ % 1  $04 

pmcedwrae v a h i a b i h l y  rwd dowd to be 2 . 8 9  doh guaidenesin,  5.02 604 

pheny-tpfiopanoeamine hyhocheohide, 2.69 s o t  doclium benzoate, and I .  86 

60h codeine phobpkate. 

A c c ~ ~ l r o ~ y  06 the adbay UMA de tmnined  by bpiking and ashaying rcunpte 

tytepanationd in dupeicate. 

v&e. 

the a v u a g e  perrcent tecovehies .  

Speci~i .c iXy 0 6  the abday uab shown by i n j e c t i n g  the p k c e b o  c o n t a i n h g  

d y u ,  $&avou and exxcip.Lients to d e t d n e  i d  t h m e  wab an interrdmence. 

No inten6enence WM noted. The U A A q  L-4 b t a b d % y - i n d n g .  A 

The s p i k e s  wme done at 100% 06 €he m g e t  

Table 2 contains  the % h e c o v h e s  obtained 60)r t ach  &pike  and 
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ANALYSIS OF COUGH SYRWS 

u 
I 
I 

11' 

I i 2 2 i  

lime (min.) 

FIGLIRE 1 

Time (min.) 

FIGURE 2 
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120 MWAMfAD AND BODNAR 

Reco&~ies 
Fox: 

TABLE 2 

Spike RewvuGes 
- 

Guai6ennesin I Phenylprt0puna.t- Sodium Codeine 
' anline. HCL 3enzoate P h o ~  phate 

I % I I I I 

W 6 1 2 n e d n  

P h e n y l ~ ~ w e  
H a  

Sodium Benzoate 

Codeine Phodphate 

9 7 . 8 3  100 .65  - 9 5 . 0 0  9 3 . 5  9 8 . 2 6  i 9 3 . 9 1  

1 0 2 . 6 3  107 .78  - 9 7 . 4 8  9 6 . 7  106.5 9 6 . 5  

9 9 . 2 1  101.88 - 9 6 . 5 4  100.0 1 0 0 . 5  9 9 . 5  

9 2 . 0 2  93 .73  - 9 0 . 3 1  93 1 0 1 . 7 8  101 .53  

9 8 . 6 7  1 -  9 6 . 9 8  
9 7 . 9 2  1 ':;:;: 1 8 6 . 1 4  

104 .06  
1 0 1 . 7 9  - - 1 k 9 7 . 8 3  k 102 .63  I k 9 9 . 2 1  I k 9 2 . 0 2  I 

b y m p  sumpee wpb placed i n  a tentpehatwre-corttrloUed wsten b a t h  at 60°C 

and a,&i4ucrh wene luahimm and M b a y e d  at 2 4 ,  4 8 ,  and 72 h o r n .  

Table 3 COW the initiae 0 / ~ e w v & y ,  the asbay vahiabiLLZy U g e  

06 d ~ ~ e d  by the ov& asbag p x e d i o n ,  and t h e  % R Q C O V W j  

d e t d n e d  at each in tenvat .  

.inteh~eh'€nce wo6 noted. 

Duhing th& h & b U q  b d y  no 

S e v w  cough hynups wene analyzed by the  debchibed method. The 

x e d W  a e  bhown i n  TabLe 4 .  

TA8LE 3 

S t a U y  R e b a  
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ANALYSIS OF COUGH SYRUPS 

100 

1 1 0  

TABLE 4 

95 

100 

12 

2 E t L  
1 

2 

3 

4 

5 

6 

G u d 6 m e s i n  

100 

102 

98 

95 

96 

95 

0 6  Laba CeaUn F ound I 

PhenuLmoDcmoeamine I Sodicun I Codune  1 < .  
H'CL Benzoate I PhoAphate ' 

1 
94 

99 

101 

92 

96 

98 

In  6w111~ny, a b & b m y - i n d i d n g  @ed- ion  HPLC absaq method 

has been v a l i d a t e d .  

pmwra t ion .  

bhown to be good. 

The method does n o t  t~e~LLihe ariy dancy bump& 

The accwlacy and ~ p e c i 6 i c i t y  0 6  the  method h a ~  been 

I11 

( 2  1 

131 

( 4  1 

I51 
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