
Drug Standards 

Single-Tablet Determination of Reserpine 
at the Microgram Level 

Estimation of Reserpine in the Presence of Protoveratrine A 
and Other Active Drug Components 

By WILLIAM J. WEAVER 

Mixtures of reserpine and other drugs can be resolved by thin-layer chromatography 
on silica gel, following extraction from single tablets with chloroform. Quantita- 
tion is accomplished by visual inspection, and is accurate to within 10 per cent. 

H E  PLTRPOSE of this investigation was to pro- 
Tvide a rapid , sensitive, reliable analytical 
procedure to measure tablet-to-tablet variation 
of the active ingrcdients in tablets containing 
reserpine, protoveratrine A, and hydroflumethia- 
zide. Each tablet contains: 

l'rotoveratriue ' 2 .  . . . . . . . . . . . . . .  0.200 
I-Iydrofluiiictliiuzitlc.2. . . . . . . . . .  50.000 

The small amouiits 01 rcscrpiue and pro- 
toveratrine A present in single-dosage forins of 
drugs ol this typc cannot be  determined by  con- 
ventional analytical procedures because of inter- 
ferences by  other active ingredients which arc 
present in milligrani quantities. 

Hydroflurnethiazicle can be determined spectro- 
photometrically by measuring the ultraviolet 
absorbance of a filtered methanolic extract of a 
single pulverized tablet. Reserpine, protovera- 
trine A, and tablct excipicnts do not interfere. 

The official U.S.P. method (1) for the deter- 
Inination of rcserpinc involves solvent extraction 
o f  the  reserpine and subseq~icnt cchrimetric 
tleterinination. The lJ.S.P. extraction procedure 
is clesiKncd to elinlirlate dcgradatiorl prodiicts ol 
rcserliiiic. 111 thc 1)rocctlui-c: tlcsci-ibetl liere 
thcse Iiurihcation stc.1~~ are not i-cclilii-ed 1)vcausv 
Llic tlegrntlation C O I I I ~ ~ I I I I ( I S  (lo 110t interfere il l  

tlic scii:i.vatioii and detection. 
I'rotoveratrinc 12 is currently tletcriniiitrtl in 

these laboratories by the colorimetric priiceciure 

Reserpine. . . . . . . . . . . . . . . . . . . . . .  0.125 tna. 
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of Craig and Jacobs (2). This procedure requires 
a reaction timc of 16 hr .  for samples, standards. 
and appropriate synthetic tablet blanks. In 
addition to eliminating these time-consriming 
operations, the procedure described in this report 
pcrniits the simultaneous separation and detec- 
tion of reserpine and protoveratrine A. 

Iviiiicr et c r l .  (3 )  have recently revicwcil [ J I Y I -  

cedurcs for iht: scparate tlcteriiiination 0 1  
reserpine and protoveratrinc A. Altliough soiiiv 
of the methods described are extremely sensitive, 
they are not applicable to formiilatioiis which 
contain certain interfering ingredients. 1,evine 
and Fischbach (4, 5) have empioyed partition 
and paper chromatography for the separation of 
the veratrum alkaloids. More recently Mont- 
gomery (6) has separated protoveratrines A and B 
by thin-layer chromatography on cellulosc. 

This paper describes a thin-layer chromatn- 
graphic method for the separation of reserpine 
and/or protoveratrine A from excipicnts and 
from other active ingredients present in several 
cominercial tablet dosage forms. Development of 
the thin-layer plate with the solvent is rapid. 
rc.cluiririg only 3) inin.  'I'lic clctcctiorl r e a p i t ,  
p-tlinictliyl~niiiiiciI~c.iizaltlch~tlc i n  cunccntrutctl 
sulliiric :wid, I)rodiiccs charar(ci-is~ic eol(ir I-e- 
actions with rcsr.rl)inc :tnd 1 )r( 1 tovci-atrinc A 
Graham ( 7 )  has investigated thc color reactions 
Iwtweeri the veratrutrl alkaloids with this and 
other reagents. 

EXPERIMENTAL 

Equipment.--~ Silica Gel C: scoretl-glaih I 'niplater-. 
(20 x 20 m i . )  supplied by hnaltrch. IIIC. ,  WTiIrnirig- 
ton, Drl. Reactivate the plate for 30 min. in  a n  ovcn 
at 100" irnmcdiately before use. Glass dcvc,loping- 
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‘I‘AHLK ~.-L)E~ERMINATIUN OF RESERPINE I N  COMMERCIAL SAMPLES 
- ~~ ~ ~. 

Label Claim, Fnund, Single 
Tahletn Active Ingredients mg./Tahlet Tablet Assay, mg. 

A Reserpine 0.1 0.09 toO. l l  
Butabarbital 
Hydrochiorotliiazicc 

Cryp tenaininc 
Metliyclothiazidc 

Trichlormetliiazicle 

h-itroglycerin 
I’entaerythritol 

tetranitrate 

13 Reserpine 0 .  I ( l , ( j c l  t(J I ) .  1 1  

c Reserpinc 0.1 0 . 09 to 0 .  11 

n Reserpine 0.07 0.06 to 0.08 

E Resrrpine 0.125 0.112 to 0.137 
Protoveratrine X 0.200 0.180 to  0.220 
Hydroflume thiaziclc 

fi Reserpine 0.25 0 .225  to 0 . 2 i 5  
I’yrrobutaniine 

-- - ~ ~~ ~~ ~~ . ~- ~ -~ ~ 

n A ,  llutiiei pizidc - 25  (McNeil); B ,  Uiutensen K (Yeislet-); C, Metetensin (Lakeside); D.  Penile (Camrick); P:, Salutcn- 
bin (Bristol); bandiil i‘ Pyrunil (Lilly). 

TARLE 11. -COMPARISON OF METHODS FOR DETERMINATIOS O F  RESERPINE AND PROTOVERATRIBE A IS 
‘rABI.E’:TS CONTAINING RESERPINE, PROTOVERATRINE A, AND HYDROFLUMETHIAZIDE~ 

~~ ~- ~ ~ Kcserpine. mg./l’ablet - ,-. ~- Protoveratrine A,  mg./Tahlet- ~~ -> 

~ ~ _ ~ . _ _  
~~~~ 

~~~ 

~ ~~ 

Sample Label 1-.s.p. TJL-Range‘ Label Craig S- Jacobs (2) TLC Ilange” 
1 0.125 0.122 0.112 to 0.137 0.200 0 .  l 9 i  0.180 to 0.220 
2 0.11’5 0.121 0.112 to  0.137 0.200 0.204 0.180 to 0.220 
3 0.125 0. 120 0.112 to0.13; 0.200 0.182 0.180 to 0.220 

0 125 0.124 0 112 t o 0  137 0.200 0.194 0 180 to 0.220 ___ _- 4 

a Acccptahle concentiation limits have been established as &10>7 of label claim 

tanks (23.5 ctn. in diameter, 25.5 cm. deep) lincd with 
solvcnt-saturated filter paper. Hatnilton, IGo. 
SOl-N, 10.~1. syringe. Fisher 125-ml. chromato- 
graphic indicator spray flask. 

Solvent.- -Prepare 30 vol. 5; acctonc, ACS, in 
chloroform, ACS, to serve as the developing solvent. 

Spray Reagent.-Dissolvc 500 mg. of p-dimcthyl- 
aminobenzaldehyde, Eastman, in 50 ml. of con- 
centrated sulfuric acicl. 

Stock Protoveratrine A Standard.-Weigh 90 m g .  
( i 0 . I  nig.) of standard protoveratrine A into R 

10-ml. volumetric flask. Dissolve arid dilute to 
volume with chloroforni. This solution is stable 
for 1 wcck. 

Stock Reserpine and Protoveratrine A Stand- 
ard.-Weigh 11.25 ing. (3~0.1 nig.) of reserpine 
U.S.1’. iiilo a 10-1111. lou~-actinic volnirictric flaqk. 
I’ipet 2.0 1111. d tlw stock protovcrattiiic A stuiit1:trtl 
solutioii iiito t l i v  h s l c  eoiitiLiiiiiig the dry  rcscrpiiic. 
1)ilutc to v ~ l u r i i c  witli chloroforn~. 1’rep:trc frcsh 
daily. 

Working Reserpine and Protoveratrine A Stand- 
ard. JXlutc 2.0 nil. of the stock reserpine and 
protoveratrine A staiidard to 10.0 nil. with chloro- 
lorm in a low-actinic volumetric flask. Prepare 
just  prior t o  use. This solution contains 1.125 
mcg. reserpine and 1.8 mcg. of protoveratriue A/5 
p l . ,  and 1.36 mcg. of reserpine, arid 2.16 mg. of 
protoveratrine A/ci pl. These amounts represent 
reserpine arid protoveratrine A cnrrespondirig to 
90% and 11096, respectively, of the theoretical 
rrserpiiii and protovmitririe A content iii 5 PI.  
of the final sample coilcentrate. 

Preparation of Sample and Application to TLC 
Plate. ~ Pulvcrize one Salutensin tablet, and transfer 

quaiititativcly to  a SO-nil. pla 
actinic conical flask. Add 30 ml. of chloroforni, 
and sliake 15 min. in a mrchanical shaker. Filter 
the chloroform extract through Whatman KO. 30 
filter paper into a 50-ml. serum vial protected from 
direct light with nluminutn foil. wash the flask 
and filter paper with two consecutive 2 .nil. portions 
of chloroform. Evaporate the chloroform extract 
t o  dryness under a stream of nitrogen, then dissolve 
the residue in the vial with 0.50 ml. of chloroform. 
Stopper the vial, and swir1 to  ensllre complete 
solution of the active ingredients. 

Employing a IO-pl. syringe, spot consecutively 
011 a thin-layer plate about 10 mm. apart and 
20 rnrri.  rrom thc bottom edge of the plate: 5.0 
pl. of thc working standard, 5.0 MI. of thc  sample 
coiirrntl-ate, and 6.0 pl. of  thc working statirlarrl. 
Maiiitaiii tlic diainctcr of the spot a t  3 to 6 i i i i i i .  

A i l ~ i w  the spots to air-dry. I )c~c lo l ,  tlic platc 
witli tlic solvriit to :I tlistaiicc of  10 ciii. frtriii the 
origiii. 

Detection of Spots.-Rcniovc tlic p1;ttc.s ;trtl,r 
solvent developineut, acid allow to air-dry. Holcliiig 
the sprayer 30 cni. from the platc, spray t l i c .  platcs 
lightly with the spray reagcnt uIitil green spots 
become visible. Place the plates in an oven a t  
100” for 5 to  8 rnin. Removc thc plates from the 
oven, and observe the positions of the spots. 
Protoveratrine A is indicated by an elongated, 
purple spot, K, = 0.1 to  0.2. Reserpine appears as 
a greenish-black spot, Rj = 0.3 to  0.35. 

Quantitatioa--Estiniatt. the coricer~tr:itions (4 
rescrpinc and protoveratrinc A\ in the snniplc by 
comparing the sizes and intensities of tlic reserpine 
arid protoveratrine A sample zones with those 
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ohtaincd from thr standards. Lktiuct differences 
can be noted between t h e  standards a t  t h e  90% 
and l l O r ,  concentmtions. 

RESULTS 

‘The method has been applied t u  six commercial 
rlosage forms containing reserpine arid other active 
iiigrcdients. The results arc shown in Tahlc I. 
(The active ingredients, rauwolfia serperltina and 
protoveratrines A and B,3 wcrr also separated on a 
thin-layer plate. Reserpine and the protoveratrines 
were not quantitated against staridard reserpine 

trinc mixtures. j The commercial 
tablets were obtniricd on the open niarkct in bottles 
of 5U or 100, and single tablets of each were used 
lor assay. None oi the activc ingredients or 
cxcipients present in the tablets interfered in the 
clctcmnination of rcxcrpinc. 

Table I1 slioivs a comparison of results obtained 
from the detcrniination of reserpine and proto- 
veratrine A in tablets containing reserpine, proto- 
veratrinc A, arid hydroflumethiazide’ by the proposed 
single tablet tnetliod i~ersus the U.S.P. method (1)  
for reserpine and the protoventtrine A procedure 
ol Craig and Jacobs (2), using multiple-tablet 
extracts. 

DISCUSSION 

Sensitivity.-From 2 to  f j  pl. of the workirig 
standard solution was spottcd on a platc. Thc 
plate was derclopcd and sprayed with the rengent. 
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I h e  lower liniits of reserpine ; t i i d  protoveratrinc 
A that can bc dctwtcd are 0.9 ~rnd 1.44 I I I ~ ~ . ,  
respectively. 

Interferences.-- Kcsc-rpiiic w s  hydrulyzctl in aii 
alkaline mediurri acrordiiig to thc  mcthod of Keuss 
(8). The products, rescrpic acid a d  trimethoxy- 
hcnzoic acid, were dissolved in  cliloroform at a 
conccntration equivalent to that of the workilix 
standard solution and cliroinato,qraphcd in thc 
usual fashion. Rescrpic acid and trimethoxyberizoic 
acid do riot react with the reagent. When the 
plate is exposed to ultraviolet light, faint fluorescent 
spots are observed at the origin. 

When the staridard stock solution of reserpinc 
and protoveratrine -4 is exposcd to briglit light for 
approximiitely 4 hr., diluted, and chroinatographrd, 
fluorescent spots are observed a t  the origin and a t  
an R f  of 0.5 to 0.5X. These spots arc not found on 
a developed plate when freshly prepared, light- 
protcctcd standard solutions arc chromatographed. 
Excipients and active components found in the 
seven formulations reported above do not iiiterferc. 

I .  

3 Marketed as Kaupi-uCe tablels by The Vale Chemical 
Co., Inc., Sllentown, Pa. 
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Determination of Hydrocortisone and Hydrocortisone 
Acetate in Antibiotic Mastitis Preparation 

By ALFRED BRACEY, LEON GARRETT, and PETER J. WEISS 

A modified column partition chromatographic method has been developed for the 
determination of hydrocortisone and hydrocortisone acetate in antibiotic mastitis 
preparations. A sodium bicarbonate trap under a methyl alcohol-water stationary 
phase in Celite is used with two mobile phases. First, the interfering oil is eluted 
with methylene chloride-isooctane, then the steroid to be assayed by the blue tetra- 
zolium method is eluted with methylene chloride. This procedure shows a marked 
improvement over the U.S.P. XVII hydrocortisone ointment method in the removal 
of interferences and results in satisfactory assays for the two steroids in mastitis 
formulations. Recoveries of the steroids added to blank mastitis preparation\ 
ranged from 90.3 to 100.9 per cent. The average percentage of recovery for hy- 

drocortisone and hydrocortisone acetate was 96.9 and 9 8 . 2 ,  respectively. 

URI icosiEKoms ha\-e been incorporated in a hydrocortisone acetate, are d t c n  used i n  oirit- C large number of drug preparations, pri- ments and oils for the treatment of mastitis in 
marily for their anti-itdammatory activity. dairy animals. These inastitis preparations fre- 
Two of the most coininon, hydrocortisone and quently contain procaine penicillin G and a 
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i r i  addition, onr or inorc of the following: tli- 
Iiydt-ostrci,loriiyciii suliatc, rieoniycin sulfatc, 
polyniyxin B sulfate, sulfamerazine, sulfametli- 
azine. sulfathiazolc, sulfanilamide, methylpara- 
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