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ABSTRACT

A novel spectrophotometric method for determination of chloramphenicol (CAP) based on the diazotization reaction
at room temperature has been developed. The CAP was reduced using zinc powder and diazotization reaction was
carried out at room temperature in the presence of NaNO,, bismuth nitrate pentahydrate as catalyst. 2-napthol was
used as coupling agent to forma red-violet solution and the absorbance was measured by UV-Vis spectrophotometer
at 554 nm. The analytical parameters including optimization of reducing agent, catalyst, coupling agent and time
response for formation of azo dye compounds had been investigated.
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INTRODUCTION

Chloramphenicol (CAP)is an antibiotic drug. It isrodd spectrum antibiotic and isolated from
streptomycesvenenzuelae. Chloramphenicol is effective against a wide uvgrief gram-positive and gram-negative
bacteria, including most anaerobic organisms. idely used because of inexpensive and readilylabla. The
most serious adverse effect associated with CA®Rrrent is bone marrow toxicity, which may occutvim distinct
forms: bone marrow suppression, which is a diregicteffect of the drug and is usually reversibtel aplastic
anemia [1, 2]. European Commission, the UnitedeStand some other countries have strictly bannedise of
CAP in drug and foodproducts as in eggs, honey emid shrimp [3].The chemical structure of CAP shawfig.
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Fig. 1. Chemical structure of CAP
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Several analytical methods have been developedhieranalysis and determination of CAP includingliggu
Chromatography [4], Liquid Chromatography—Mass $pacetry (LC-MS) [5,6], Enzyme-Linked Immunosorbent
Assay (ELISA) [7],High Performance Liquid Chromataghy (HPLC) [8], andSpectrophotometry [9]. In the
present work, an analytical protocol for deterniorat of CAP based on diazotization reaction.UV-Vis
spectrophotometer was established. The couplingtiocawas occurred at room temperature in the pEsef
Bi(NO3)3.5H,0 as catalyst and 2-napthol as coupling agenbmmdzo dye. The analytical parameters including
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optimization of reducing agent, catalyst, couplagent and time response for formation of azo dya$ leen
investigated.

EXPERIMENTAL SECTION

Reagents

CAP reference standard was purchased from SigmaricAld Singapore.Bismuth nitrate pentahydrate
(Bi(NO3)3.5H,0) was purchased from Merck,Germany.Ethanol,sodiitnite, concentratedhydrochloric acid, 2-
napthol, zinc powder (Zn) were pure analytical grad

Instrumentals
The instrumentalswere usedincluding SpectrophotemBl/-Vis Shimadzu-1800, Fourier Transform InfradRe
(FTIR) Shimadzu-8400S, and glassware.

Preparation of reagent

a.CAP (0,1000 g) was weighed quantitatively and dissbin ethanol. The solution was transferred tb08 mL
volumetric flaskand made up with same diluent tokma

b.NaNG, (0,5520 g) was weighed quantitatively and disstlireistilled water. The solution was transferredat
100 mL volumetric flaskand made up with distilledter to mark.

c.2-napthol (0,0576 g) was weighed quantitatively disolved in 50 mL ethanol. The solution was tfamed to
a 100 mL volumetric flask and made up with distillgater to mark.

Reduction of CAP

A2,50 mL of CAP solution969,39 pg/mLwas transferteg 50 mL glass beaker and added 1 mL distillatery 1
mL concentrated hydrochloric acid and zinc powddigwedfor 15 minutes. Then, the solution was ffidte and
transferred quantitatively to a 25 mL volumetriastkand made up with distilled water to mark. Thaecedl CAP
wascharacterized with FTIR.

Preparation ofazo dye solution

Bi(NO3)3.5H,0(0,15 g) was weighed quantitatively in a 50 mLsglheaker and added 2 mL Naj0lution, 3 mL
ofreduced CAP solution. Then, 3 mL of 2-naptholadded and allowed at room temperature for 8-9 ramuthe
solution was filtered and transferred to a 25 mluweetric flask, and made up with distilled waternark. The
absorbance of azo dye solution was measured wittVig\spectrophotometer at 554 nm.
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Fig. 2.Uv-Vis spectra of azo dye
The spectral data of CAP and azo dye
Non-reduced CAP : FTIR (KBr) ci: 3377, 2935, 2841, 2520, 2145, 1649, 1448, 14089, 872, 658. Reduced
CAP : FTIR (KBr) cni' : 3485, 2922, 2841, 2359, 2065, 1636, 524.

Azo dye compound (reduced CAP — 2-napthol) :UV-Wis&rophotometer (fig.2)Xnax (M) : 371.504% - ©*, Ar-
H), 554 (n *, N=N).
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RESULTSAND DISCUSSION

In this work,the spectrophotometricmethod for deieation of CAP based on the diazotization reactias been
performed by reducing of nitro group toamine groop chemical structure of CAPusing zinc powder.The
optimization of zinc powder has been establisheth warious mass of zinc powder. The result of asialghowed
that the absorbance increased significantly fro8b @ to 0.15 g of Zn, but it decreased at 0.20 grofThis was
possible to occur side reactions between Zn witla@thol that it interfered the formation of azo gmund. So, The
optimum result of CAP reduction was achieved ab@¥inc powder as shown in fig. 3.
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Fig. 3. Optimization of CAP reduction by zinc powder
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Fig. 4. (a) FTIR spectra of non-reduced CAP, and (b) reduced CAP

The spectra of FTIR showed different peak betwemmneduced CAP and reduced CAP as shown in fig.hé.
typical peaks for primary amine was found at 3280 cm' for N-H stretch and at 1617 cmfor N-H
bend.However, the fig. 4 (a) and fig. 4 (b) werHidilt to distinguish because the N-H peak oveplag with O-H
at 3300-3500 cthand with C=0 stretch at 1640-1700 tifihe FTIR spectra at 852 chand 1347-1523 cthwere
indicated the C-N bounding of N@nd NQ group respectively as shown in fig. 4 (a), whilethe fig. 4 (b) those
peaks disappear [10].These different peaks indicti@t the nitro group of CAP has been reducednina
group.Reduced CAP act as primary aromatic amimeeftablishing diazonium salt on diazotization tieac
Generally, diazonium salt has poor thermal stabditd to avoid decomposition of them, they weredhetharound

0-5°C.
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Fig. 5. The proposed reaction for formation of azo dye compound [11]

In this work, diazonium salts were synthesizedrigspnce of Bi(Ng)s.5H,0 as catalyst. So that the diazonium salts
will be kept stable at room temperature [11].Gelwgraeduced CAP , NaN§) and Bi(NQ)s.5H,O were mixed
homogeneously for 1 minute. Futher, 2-napthol agpling agent was added to diazonium salts and mixed
homogeneously to form red-violet solution. The abaace of azo dye solution was measured with UV-Vis
spectrophotometer at 554 nm. The proposed reafttidormation of azo dye as shown in fig. 5.
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Fig. 6.0ptimization of catalyst Bi(NO3)3.5H,0

The optimization of catalyst and coupling agentvet the increasing of absorbance due to the incigas mass

of Bi(NO3)3.5H,0 and concentration of 2-napthol respectively. Thusmdicated the increasing of azo dyes. The
optimum result of Bi(N@3.5H,O and 2-napthol at 0.15 g and 230.67 ug/mL resgsgtias shown in fig. 6 and fig.
7.
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Fig. 7.0ptimizationof coupling agent 2-napthol

The response time for formation of azo dye compbasdeen investigated. In the Fig. 8 was showmasgonse
time optimization of reduced CAP-2-napthol whichstsown the increasing of absorbance after 3-9 msmbut
subsequently decreasing because of decompositianoodlye. The optimum result of response timedomftion of
azo dye was for 8- 9 minutes. Thus, the proposetthadewas not taken a long time. So, it is moreatiffe for
analysis.
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Fig. 8. Optimization of response time

CONCLUSION

We have successfully demonstrated the spectroplettenmethod for determination of CAP based on dliaation
reaction at room temperature. From the present wocan be concluded that this method has simm@thadology,
easy work-up, short reaction times and low cost.
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