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ABSTRACT 

A modified differential pule .  p o l a r o g r a p h i c  technique 

vaa utilized t o  analyze tetracycline hydrocbloride. miaocyliae 

bydrochloride and dereclocycline hydrochloride .ad tvo 

mixturas of these compound.. The results Indicate that the 

method may be a ueeful technique for  tbe aoalyaia of the 

hydrochloride malt. of tetracycllae derivatirea 

4 . 3  u a e  found to be optimum for the p o l a r o 8 r a p b  

meparat ion  and quantitative analyeir. 

The uae of polarography i n  tbe analpie  of tecracycl 

A pH o f  

c peak 

1y and it. 

w l o g l e a  ia well etudied (1-5). la 1972 the uee of differential pulse 

kceivod from the Araold i mrie S c h r t t  Collw nf P h r n c y  and 
B u l t h  Scieneee of Loag Iekod Unlveraity. 75 DeKalb Avmue at 
hivereity Plau .  Brooklyn, M.Y. 11201 
Preemtmd at the h e t i c a n  Phruceutiul AowKiatlon Anarul Heetlng. 
Analytical S e c t i ~ ,  b n t r e d  bad..  M y  18. 1978 
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7a MIE. nrus, AND JOUISUYBCW 

a grlacrtoa App1i.d h w r c h  Wd 174 Polarographlc Analyzer 

Priacecoa A p p l l d  W r c b  W e 1  9OOU X-Y heorder 

Princecoo Appliod l rwrcb C a l l  Wd 9301 

Provlrl*rl by L*derlr Labacatorlu, P u r l  River. H.u York 
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?roc.dure - A1~1t.r n r e  performed by a etandard dditloa techn1qw. 

I(pam c w t c e n t r a t h  (wd) of v a r l a t .  t e t r r c y c l i t n  de r lve t ivea  w r e  

dded i n  -11 ircr.wacm. o f  t he  0rd.r o f  5-20 u l .  urn- microliter 

p i p . t t d  (toleramre to.=) t o  u a c t l y  ZSll of acetate buffer. acetate 

buffere eatala- a eimlle tetrmcycllm der lva t iva  er  acetate b u f f e r a  

c a a t a i s i n g  a bimery mixtore of t e t r a c y c l l w  der iva t ives .  V o l u  changes 

*re therafore ~ l l g i b l e .  

voltage curves  were recorded betwma -0.8 volts a d  1.9 volt.. Cal lbra-  

tloa c u r v e s  were m t a b l l m b e d  for each t r t r a c y c l i n e  derivative alone and 

i n  binary mixturee by u o u r l n g  peat h e i l h t a  a t  appmpthte  potenc ia la .  

The solutloru wre &rated Ua curren t -  

The v a r i a t i o n  of  peak current with concent ra t ioa  for demeclocycllnc 

hydrochloride.  t e t r a c y c l i n e  hydrochloride d =iaocycLine w r o c h l o r l d e  

ae given in ( i d l o 1 ) d - t r a t e e  the d i r e c t  p rogor t ione l i t y  between peak 

cur ren t  end concentration. 

were m u r e d  are tbe -for reduction potmtialm In the p o l a r g r a p h i c  

. p . c t ~  for tk. ind iv idue l  t e t r a e y c l i n u  ( F i g u r e  K). The ace l l a i t  

cor re la t . ion  of chis data l n d i u t c e  that d i f f o r e n t i a l  pulee polaronraplay 

is a Mghly s a t i s f a c t o r y  technique for analyzing ttn t h ree  t e t r acyc l lnaa  

studied. 

were 0.999 and f o r  t e t r acyc l ine  0,997). 

The peak potentiels a t  which them curren ta  

(correlation coefficients f o r  d e u c l o c y c l f a e  and mlaoeycllnt  

Po1aroBr.u of biM?Y m i r t u r e a  of milloeycllnc hydrochloride w i t h  

tetracycline hydrochloride a d  of  d e u c l o c y c l i n e  Iiydrochlorlde w i t h  

t e t r a c y c l i n e  hydrochloride d-crate c l e a r l y  meparable peak In 

acetate buffer. This was not the  c a m  for mixtures of mlnocycline 

hydrochloride m d  d a c l o c y c i i n e  hydrochloride (Figure 2) .  Therefore 

?lacher Lambda Pipettea 
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A. Tacrryclino Pydrochloride 

I frrracyclinr llCl 1 

a 10% 
0 
3.12 
6.24 
9.36 

12.48 
15.60 
18.72 
21.84 
24-96 
28.08 

Pouk Current 

(uA YC -1 .35 vo1t.l 
0 
0.06 

0.304 
0.404 
0.494 
0.580 
0.670 
0.720 
0.842 

o. 138 

x 10% 
19,52 
22.54 
25.57 
28.59 
31.61 

(u at -1.24 volcs) 
0.830 
0.956 
1- 104 
1.266 
1.382 

x 10% 
17.30 
20.22 
23.14 
26.06 
28.98 

(MA .L -1.28 volr.) 
0.720' 
0.856 
0.990 
1 126 
1.262 
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in Chr i u r u r  LOO cdays LL Am p o u l b l e  L o  a l y x r  for un* d e r l v a c i v e  LA 

rk. p r u r n c r  of dwchrr. Ttie aquratloa o i  c b r  p o l u r o y r a p h l c  peaku uaa 

f o u d  t o  b r  clerrly prC d e p u d r a t .  Ihir  l a  a h  for c a c r u c y c l i n e  hydro- 

c b l o r l J r  unl ~ 0 u c y c l I n a  hydrochloride in Table l i .  O p t l r r  uuputac ion  

occurred  ac a #I of 4 . 3 .  

U L i l l r  buch m l w x y c l l u e  rod Lucri lcycl ine u h l b l c  p o r l r l v a  p o r e u c l o l  

sb l f t r  with d a c r u s l q  pU (Tableu). the affacr 1s more proruvr~cvd w i t h  

r l t r o c ~ c l l u a  l iyr l rucl lor ide.  laadlny LO C h  o b M r v d  1ncreaw i n  penk rep- 

ueacloa JL lw pU vulurs. Pwk uparucion far mLrcuroo of r A m c y d l n e  

Iiyrlrucbloride and J r r r c l a y c i i w  hydrochlor idu  waa n o c  a p p r r c i u b l y  im- 

pCQvd by pU ChrPyer tn Cbe K-8 s c d l d .  

8 y  ~ l u &  c l e  u c r d a r r i  obdlcLoa rnrturlqru. p e a k  c u r r e n t  v e b s u  con- 

crtlrtrvriua c u r v u  wdra con*crucr.d u*L m a  y ivan  in Fiyuce 3 for cecracyc-  

11ne I iydrochlor ldr  ( p u d  pocenci.1 - -1.35 wlte) la che p r e s e n c e  of 

d r w c l o c y c l l m  b y d r o c b l o r l d e  rod r l a u c y c l i n r  h y d r o c h l o r l d e  (peak pocenclal = 

-1.24 valrr) lu [ha prs-a of c 8 t r u y c l l a a  hydrochlor ide .  In rhe f o r l u r  

7.0 -1.420 
6 - 5  -1.440 
5 . 5  -1.492 
S"0 -1.374 
4.5 -1.3% 
4.0 -1.330 
3 - 5  -1.312 
3 . 0  -1.295 

Op (MIMCYC&INE HCl A Ep 
(vol  C.) ( m i l l  ivo 1 CY)  

-1.400 
-1.390 
-1.318 
-1.290 
-1.264 
-1.240 
-1.222 
-1.208 

20 
50 
84 
84 
90 

90 
87 
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1. I 

t a m  the linearity of the current - cnncentration relationship f a l l a  o f f  

at hiaher drwclocycline/tetracyclino ratios (Figure 3 ) .  

Them curves were u a d  t o  m r l y z e  varioua mfxtuccs of tetracycline 

m a l o p e s .  The data are prumted in Table I:I. The correlation between 

obmerved .ad actual coacentration~ in i0.58 t o  i7.922. The percent error 

for tetr.c~liM/iin~ycliae io coani.tmtly f a n r  than for tetracycllnei 

daeclocycl ine a@ u w l d  be expected la view of the better peak neparation. 
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&mu m m  

tn x 105) 

1.70 
1.66 

2.04 
2.02 

1.87 

3 . 3 3  
6.63 
1.01 
5.88 
7.92 

Average 5-01  

1.543 
1,70 
1.88 
1.90 
2.06 

1.63 
1.71 
1.93 
1.82 
2.02 

3.01 
0.58 
2.59 
4.40 
1.98 

Averqe  2.52 
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preoence of other antibiotics, m d  (2) tha study of mixtures of tetracycllncs 

i n  tb. prewr#e of tbeir rtabolitu .ad kgradatloa producta. both & 

- vltro trd i n  vim. Work in t h e  #Tees l a  curreetly under study. 
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