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ABSTRACT

Highly sensitive, selective, rapid and economical Electroanalytical tech-
nique, Differential Pulse Polorography is developed for the determination
of cobalt using newly synthesized complexing agent, 4-2-hydroxy phenyl
ethaminodiol benzene-1,3-diol (4-2-HPEDB-1,3,D). At pH 5.5acalibration
graph was constructed in the concentration range of 0.1 to 200 pg/mL with
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correlation coefficient 0.9998. The detailed study of various foreign ions
made the method more sensitive and selective. The present method was
successfully applied for the determination of cobalt in pharmaceutical prepa
rations and biological samples and the obtained results were compared
with reference method which shows the significance of the proposed method.
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INTRODUCTION

Cobalt isan essentid traceelement in anima nutri-
tion. Itismain component invitamin B, synthesis. Co-
batisused mainly intheindusiry and poisoningislikely
to occupational health hazards. Theradio active Co-
balt-60isused asanticancer agent inmedicine. Gener-
aly thedissolved cobat may be present in environment
isat the concentration rangeof 0.5-12 ug/litin seawater
and up to 100ug/lit in waste water. Deficiency of co-
balt causesretorted growth, loss of appetite and ane-
mia. So many typesof pharmaceutical formationsare
used for the prevention and treatment of vitamin B,
deficiency™3. Inthisview cobalt determination from
associated e ementsisindispensable. Commonly used
techniqueswhichisavailableintheliteraturefor the
determination of trace amount of cobalt in various
sampl es are spectrophotometryi*®l, atomic absorption
spectrometry™®, inductively coupled plasma atomic

emission spectrometry™, neutron activation andysig*.
These abovereported techniquesarevery expensive,
sometechniquesrequires preliminary separation steps
and tedious sampling procedures.

Theproposed method issengtive, selectiveand eco-
nomica whichissuccessfully applied for thedetermi-
nation of cobalt in pharmaceutical preparationsand
biol ogical samplesand theresultsare showsgood agree-
ment with reference method.

EXPERIMENTAL

Apparatus

An Elico CL-362 model polarographic systemis
used for DPP measurementsand Elico Li-129 M odel
glass-calomel combined el ectrode was employed for
measuring pH values. Ag/AQCI (salt KCI) wasused as
areference e ectrode and aplatinum wireasan auxil-
lary electrode.
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SCHME 1: Synthesisand complexation of 4-2-HPEDB-1, 3,D with Co

Reagents

All reagents used were anal ytical reagent grade.
Doubledigtilled water was used throughout the experi-
ment. A stock solution of cobalt (I1) was prepared by
dissolving gppropriateamount of cobdt nitratein double
distilled water in volumetric flask. Working standard
solutionwasfreshly prepared by diluting the stock so-
lution with doubledistilled water. 0.1 M concentration
of 4-2-HPEDB-1,3,D wasprepared by dissolving 2.48
gof 4-2-HPEDB-1,3,D in 100 mL of methanol

Synthesisof 4-2-hydr oxy phenyl eehaminodiol ben-
zene-1,3-diol (4-2-HPEDB-1,3,D)

Equimolar ratio of 2,4-dihydroxy acetophenoneand
2-aminophenol in methanol mixturewasrefluxedfor 3-
4 hours and the contents were cooled at room tem-
perature, it gives orange-red colour precipitate. The
precipitate wasfiltered and washed with methanol to
pure Schiff base. (M.P-115°C, yield (97%) as shown
in SCHEME 1 and |.R spectrum wasshowninfigure
1. Theelementary analysisof thecompoundisgivenin
TABLE 1.

Recommended analytical procedurefor thedeter-
mination of metal ions

Andiquot of working standard sol ution containing
1-100 pl of metal ionistakeninto 25 mL volumetric
flask. Tothis5 mL of acetate buffer solution (pH 5.5),
2ml of reagent sol ution were added. Thismixturewas

% Transmittance

Wavenumber (cm?)
Figurel: |.R spectrumfor 4-(2-hydroxy phenyl ethamino
dial) benzene-1.3-dial (4-2- HPEDB-1,3,D)

TABLE 1: Microanalysisresultsfor the (4-2-HPEDB-1,3,D)
Elementary analysis

Results 0 C N H
Theoretical 48 168 14 13
Experimental 4761 1675 13.79 12.55

transferred into polorographic cell and diluted with 9
mL of supporting el ectrolyte and then deoxygenated
with nitrogen gasfor tenmin. After recoding polorogram
smdl increment (0.2mL ) of standard solutionisadded.
Inthe present study the best precision wasobtained at
pH 5.5 with adrop time 2 sec, pulse amplitude of 50
mv and an applied potential of -46.0 V. Therelative
standard deviation and correlation coefficientswere
found to be 1.24% and 0.9998 respectively for 5
replicants.

Collection of samples
The sampleswere collected from different loca-
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TABLE 2: Determination of cobalt in phar maceutical prepa-
rations

Samples? Labeled Proposed method AAS method

content (n=5)° (n=5)°

Trivarol 0.125 0.122 0.123

Cacigenol  0.0434 0.0431 0.0433
Pisicoglut® 6.5 6.2 6.3
Becoforte 12.00 11.7 11.8
Citoneurim 14.5 14.3 14.4

Mineravit 1.000 0.997 0.998

au/mL of Cobalt, Pmg/tablet of Cobalt, °Mean values for five de-
terminations

TABLE 3: Deter mination of cobalt in biological samples
Cobalt concentration

Refer ence method
S.no. Samples Proposed method (12) (n=5)°
Found RSD(%) Found RSD (%)
1 Blood? 19.3 0.31 18.5 13
2 Urine 85 0.82 7.2 1.0
3 Blood” 471 0.97 448 1.8
4 Urine 15.9 0.79 16.5 15
5 Blood® 561.3 0.66 558.5 1.0
6 Urine 143.1 0.30 140.7 1.6
7 Blood? 1599 0.28 158.6 14
8 Urine 49.8 0.70 48.2 1.2

3Normal adult (Male),"Anemia patient (Male) samples collected
from Government Hospital (Ruya hospital) Tirupati, A.P, India,
cPulmonary patient (Male), “Paralysis patient (Male) samples
collected from, SVIMS (Srivenkateswara institute of medical
sciences) Tirupati , A.P,India, ®Mean values for five deter mina-
tions.

Current (nA)

Voltage(mV)
Figure?2: Differential pulsepolarogram of cobalt. Peak at
-1.2v

tionsof thestudy areasin and around Tirupati. Thenec-
essary and possi ble precautions weretaken at various
stages starting from sampl e containers, sample collec-
tion and storage, processing and analyzing thesamples.

—— Fyll Peper
Analysisof phar maceutical preparations

A tablet or an gppropriate aliquate of each vitamin
formulations(Trivarol, Cacigenol, Piscoglut, Becoforte,
Citoneurim, Mineravit) weregrounded well and added
2-3ml of nitricacid for dissolution andtransferintoa
100 ml calibrated flask, diluted to themark with dis-
tilled water and mixed well and anaysed for cobalt by
theabovesad generd procedure. Theresultsweregiven
intheTABLE 2.

Analysisof biological samples

The serum samplewas centrifuged for 30 min by
1000g capacity centrifuger. The serum sampleswere
kept at 253 K for storage. The serum sampleswere
digested with a5:1 (v/v) mixture of conc. HNO,and
HCIO, at temperature of 393 K and then diluted to
proper volumes. Suitablevolumesof these solutionsare
taken for the determination of cobalt asdescribed in
above said procedure and the resultswere shownin
TABLE 3.

RESULT AND DISCUSSION

Differential pulsepolorographicstudies
Effect of pH

Theeffect of pH on the peak potentia E, and cur-
rentintensity i o using differentia pulse Polorography
was examined for [ Co-(4-2-HPEDB-1,3,D)]. ThepH
wasvariedinthewhole pH range 2.5to0 10.5for [Co-
(4-2-HPEDB-1,3,D)] complex. It can be observed
fromfigure2,-46.0V that the maximum pesk current
obtained with pH 5.5. When the pH hasbeen increased
from 2.5t0 10.5 the peak potentias have been shifted
towards more negativeval ues, indicating proton par-
ticipation in the reduction processand theresultswere
showninfigurel.

Effect of pulseamplitudeand scan rate

Theinfluence of the pulseamplitudewasinvesti-
gated. The results suggested that DPP peak current
reached themaximum va uewhen the pulseamplitude
was 50 mV. Asfor the scan rate; the current response
with increasing the scan rate of 40 mV's* gavethe maxi-
mum response. A ccordingly, the optimum conditions
for recording amaximum devel oped and sharper DPP

—— a%a['yttaa[’ CHEMISTRY
A ndian W



212

Differential pulse polorographic determination of cobalt

ACAIJ, 8(2) June 2009

Full Peaper ==

peak for 0.5 mM [Co-(4-2-HPEDB-1,3,D)] arescan
rate: 40 mVs! and pulseamplitude: 50 mV.

Other experimental parameterssuch astempera-
tureandionic strength were optimized. Thestripping
peak currentswere not modified when thetemperature
varied between 20-50°C. Theva ue chosen was 25°C.

Sudy of foreignions

Theeffect of interfereion for the determination of
Cobalt isstudied. Thecationslike Be**, Mg?*, Mo
andtheir salt donot interfereeven whenitispresent up
to hundred foldsexcess. Fe*, Al Cr3* and Zn®* shows
positiveinterference up tofifty fold excess.

CONCLUSION

Differentia pulsepolorographic method for theas-
say of thecobdt determination using newly synthesized
analytica reagent wasdeveloped and theresultswere
compared with referencemethod with good agreement.
The proposed method i s successfully applied for the
determination of cobaltin pharmaceutica preparations
and biologica samples. The method has additional
advantages over reported methodsi.e
1. Thesynthessof organicreagentisdisancinginterms

of selectivity, sengtivity towardsmetd ions.

2. Thereagent wassynthesized at ordinary laboratory
conditionsand moreeconomical.

3. Electrodes used for the proposed method isvery
senstiveand selective.

4. Therisk of contaminationisquitelow andforeign
ionsdo not interferein the present method.

5. Moreaccuracy, statistical analysisand avoidance
of timetaking, lengthy extraction steps makesthe
methods more sensitive onefor the determination of
cobalt in pharmaceutical and biological samples.
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