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Abstract: Sensitive and simple kinetic approaches are explained for the chloramphenicol assessment in pure form as well as 

Pharmaceuticals. The approach are depended on Reduction  as well as  spectrophotometric assessment of chloramphenicol 

Antibiotic (by zinc powder and concentrated hydrochloric acid) and followed the reaction with Trifluoperazine in the existence 

of sodium per iodate that producing  a strongly colored result at the temperature of room, the color product from this reaction 

measured spectrophotometrically at λmax= 503 nm. On constant time (at 2 minutes) approach are exercised for the assessment 

of concentration. The linear calibration curve were happened in the concentrations extent (0.5-22 ppm) sequenceally .The 

outcomes were confirmed statistically additionally restricted during the of studies recovery, as well as make been exercised 

with success for the assessment of chloramphenicol in official  dose forms.  
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Introduction 

Chloramphenicol [C11H12Cl2N2O5] is 2,2-dichloro-N-

[(1R,2R)-2-hydroxy-1-hydroxymethyl-2-(4-

nitrophenyl)ethyl] acetamide [1,2], the chemical 

structure for (CLP) was [2]: 

NO2

H

H

HO

Cl2HCOCHN

HO

 

The molecular weight is 323.1 g mol
-1

for the drug, 

the (CLP) was a white, yellowish-white or greyish-

white , nice crystals or handsome crystal powder, 

outspread plates or needles, It was soluble freely in 

methanol, butanol, ethanol, acetone, propylene glycol  

and in the ethyl acetate, water slightly soluble, 

additionally ether, benzene insoluble ,as well as 

petroleum ether, the melting point was at 150.5–

151.5°C [3].  

 

*Corresponding author. Tel: 07809086646, Fax: 

07809086646, E-mail: muhaimin.alrufaie@uokufa.edu.iq 

A bacteriostatic antimicrobial Chloramphenicol is 

confirmed a broad-spectrum prototypical antibiotic, the 

tetracycline's alongside. The drug is efficacious 

opposite a broad assortment of Gram-negative as well 

as Gram-positive bacteria, inclusive ultimate anaerobic 

life creatures. Chloramphenicol is excessively utilized 

in order to that it is Pharmaceuticals was cheap and 

easily obtainable [4]. The ultimate earnest reverse 

influence joined with chloramphenicol remediation 

was the poisoning of bone marrow, that may happened 

with two distinguished shapes: The marrow 

suppression of bone, that is a immediate poisonous 

influence by the (CLP) drug as well as is commonly 

reversible, additionally aplastic anemia, that is 

recognized by (unrelated to dose rare as well as 

unpredictable) and generally fatal. The drug  is a non-

Disturbance as well as is utilized with local 

enforcement for the remediation for a various types of 

infections for the ear, eye as well as skin containing 

trachoma [5]. The drug is a powerful, possibility 

poisonous that must be pawned of the remediation for 

the infections from life-threatening [6], especially 
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those produced with the Homophiles influenza[7]. It 

was establish to typhoid ,cure typhus as well as 

paratyphoid fever additionally  as well whooping 

cough[8, 9].The (CLP) drug is utilized objectively in 

the remediation the conjunctivitis of bacterial on the 

eyes[10] . Different approaches made been 

communicated about the (CLP) assessment of in its 

pharmaceuticals, containing LC-Mass 

spectrometry[11], HPLC[12], Polarographic [13], 

chemiluminescence that was making electro generated 

[14], Fluorescent measurements [15], enzymatic 

approaches  [16], spectrophotometric and colorimetric 

approaches [17,18,19] The objective from the existing 

paper was to explain the interaction between reduced 

(CLP) as well as trifloroperazine with the existence of 

the oxidant agent sodium per iodate.  

Results and discussion 

Introductory Realizations [21]: 

During the Introductory Realizations of the  reaction 

from oxidative coupling between reduced 

Chloramphenicol with trifloroperazine in the existence 

of the oxidant agent sodium per iodate to obtain a 

brown color pigmentation dissolvable in water solvent 

which possess a strongly  absorbance at 503 nm. The 

colored product absorbance was computed against the 

blank reagent. The approach was utilized as a grounds 

for a beneficial for the limitation determination for the 

antibiotic in pharmaceuticals. Primary examinations 

were pointed toward the obtaining on  the experiential 

circumstances in order that set up the prefect statuses 

that must be needful for the highly sensitivity for 

quantitative figuration the resulting product. 

Configure of the experiential circumstances [22]: 

The influences of different variables on the evolution 

of color was experimented to set up the prefect statuses 

for (CLP) assessment. In the next  tests, (CLP) (250 

ppm)
 
of was made to the final volume (25 ml) as well 

as the calculated  absorbance was at the temperature of 

room (25°C) for the prepared solutions by changing 

parameters and fixation the another factors at 503 nm 

against the blank reagent after 2 minute  from the 

reaction starting. 

Volume of trifloroperazine solution influence (3× 10
-2

 

M): 

The volume influence for the solution 

trifloroperazine reagent was tested with performed the 

reaction with utilizing the various volumes from 

trifloroperazine   

solution extending  from (0.25 - 3 ml). The highly 

absorbance was produced upon utilizing the solution of 

(3× 10
-2

 M) trifloroperazine with the (1 ml).  

2-volume of Sodium per iodate solution influence 

(3×10
-2

 M): 

The volume influence for the solution of oxidant 

agent  was examined  with performed the reaction with 

utilizing the various volumes from sodium per iodate 

solution extending from (0.25 - 3 ml). An increasing of 

the absorbance was produced upon utilizing the 

oxidizing agent solution (3×10
-2

 M) with (1ml). 

Order of addition influence:  

To prefect  consequences , the addition order of 

agents must be happened  as obtained on th the 

analytical approach (D+O+R) when(D=reduced drug, 

R=reagent, O= oxidizing agent, on the other hand the 

anther order of addition will make a decrease  in the 

intensity of color  additionally stabilization was seen.  

Temperature influence: 

The temperature influence on the reaction of 

oxidative coupling was examined and showed that the 

dye absorbance stayed  fixed at the temperature of 

room (25 C
o
) for extra than 60 minute , as well as 

lowering at (0 -5 C
o
). Warming FOR the reaction 

mixture up (45 C
o
) will dissociate  the formed complex  

by  lowering of the absorbance after 10 minute. 

The spectra Absorption: 

By the gotten the prefect statuses for the product 

figuration, the spectra of absorption of the solution of 

product opposite the blank reagent solution 

additionally the blank reagent opposite deionized  

water and the spectrum for the pure drug solution were 

calculated during from (300 to 700 nm (Figure1). The 

highly absorption for the resulting product was 

occurred at 503 nm, that was the like as occur in the 

Introductory Realizations, as well as it was utilized in 

each the following  testes. 

Analytical approach for standardization [23]: 

By utilizing  a sequences from volumetric flask (25 

ml), transmitting the rising standard supplies solution 

volumes of  (250 ppm) including  (0.1-2 ml) for the 

(CLP) reduced solution to give  the extent on  the 

calibration curve (0.5 - 22 ppm) for the constant-time 

approach, for these solutions it must be adding (1ml) of 

Sodium period ate (3×10
-2

 M) mixing well after that 

adding (1ml) from trifloroperazine reagent (3×10
-2

 M) 

as well as the solution were diluted to the marker with 



Iranian Journal of Organic Chemistry Vol. 9, No. 2(2017) 2087-2094                                                 M. Nabati et.al 

 

 

2089 

 

deionized water and mix completely after that 

transmitted to the cell of  spectrophotometer. The 

coloring product absorbance was computed as a 

constant time (after 2 minutes), at 503 nm opposite a 

blank reagent examined in the like approach but 

including no (CLP) drug at (25 C
o
). The reaction at 

different concentration was gotten as well as showed in 

(Figure 2), additionally analytical parameters of 

statistical remediation for the curve of calibration for 

the constant time approach was approach in (Figure 2).  

Figure 2: (CLP) Calibration curve of at constant time 

(2minute). 

 

Figure 1: (A) The absorbance spectrum for the colored product figuration opposite the blank reagent solution (B) The 

absorbance spectrum for the solution of blank opposite deionized water(C) the absorbance spectrum of drug opposite ethanol 

solvent 

The influence of interference [20]: 

The influence of interference domain by diverse 

excipients which overwhelmingly joint with the 

pharmaceutical dosages of (CLP) were tested with 

calculated the solutions absorbance that   containing 

(10 μg/mL) of (CLP) and each one from the excipients 

was given separately with (1000 μg/mL) as 

concentration. (CLP) were examined by employing the 

similar way in the curve of calibration in (25mL) as the 

final volume. The results was seen which the tested 

excipients do not leverage in the investigation for the 

Chloramphenicol antibiotic in its dose forms (Three 

assessments average). 

 

Structure of the product [17]: 

The stoichiometry of the reaction among (CLP) 

reduced Chloramphenicol as well as the 

trifloroperazine reagent was calculated utilizing mole 

ratio method additionally Job’s method the outcomes 

given that 1:1 reagent to drug complex was contained 

at 503 nm . The containing product was water soluble, 

The constant of stability for the product colour was 

computed with comparison with the solution 

absorbance inclusive stoichiometric quantity of 

Chloramphenicol (CLP) as well as the solution of 

trifloroperazine agent with that of involving the prefect 

quantity (1ml of 2.5×10
-4

 M). Additionally another of 

agent solution at five times of the concentration from 

the authentic concentration. The intermediate 
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conditioned stabilization constant for the coloring 

complex in ethyl alcohol beneath the represented 

experiential circumstances was 1.51 ×10
7  

l
1 

mol
-1 

(Figure 3). 

Table 1: Analytical parameters of statistical remediation from the Calibration curve at constant time approach 

Parameter Values of approach 

limits of Beer's law                    (0.5 - 22) (μg/ml or ppm) 

Correlation coefficient               0.9996 

Sandell's sensitivity                    0.020 (µg. cm-2) 

Molar absorptivity  1.5891 × 104 (L.mol-1. cm-1) 

Limit of quantitation           0.252 ( μg/ml) 

Limit of detection                      0.065 (μg/ml) 

Regression equation                  Y= 0.0492X+0.0596 

Intercept,                                    0.0596 

Slope,                                     0.0492 

Average recovery                      % 99.230 

RSD*                                      % 1.12 

*Five assessments average. 

Table 2: Estimations of (CLP) (10 ppm) in the existence of excipients. 

Excipients % Error 

 

% Recovery 

 

Acacia +2.000 102.000 

Talc - 1.130 98.870 

Glucose + 1.220 101.220 

starch - 1.440 98.560 

lactose + 1.200 101.200 

Vitamin C -.1.250 98.750 

Sucrose + 1.500 101.500 

Glycerin + 1.420 101.420 

magnesium stearate - 1.350 98.650 

PVP - 1.450 98.550 

Aspartate +2.000 102.000 

Sodium chloride - 1.130 98.870 

 

The figuration of the coloring complex between 

(CLP) and agent may supposedly happen as obtained 

from the scheme by the next equations (Figure 4).  

Analytical employments [24, 25]: 

The calculated process was swimmingly exercised to 

assessment (CLP) in its pharmaceutical dosage forms. 

The outcomes acquired were making a statistical 

comparing with a Student's( t-test) for accuracy as well 

as a disproportion ratio (F-test) for precision as 

compared by the standard process [5] at the level of 

confidence (95% ) by five freedom degrees , as 

appeared by the table (3). The outcomes seen that t-test 
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as well as the F-test were beneath the theoretical value 

(t = 2. 31,F = 6.39), figuration thither was no obvious 

uniqueness between the deliberated process as well as  

official process (five assessments average).  

 

 

 

 

 

 

 

 

 

 

Figure 3 
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Figure 4: likely reaction pathway scheme for the complex figuration (CLP) of drug with Trifloroperazine reagent   
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Table 3: Assessment of (CLP) in pharmaceutical dosage forms exercised the deliberated process as well as comparison with the 

official process 

 

pharmaceutical preparations of 

(CLP) 

Deliberated process Official  

process 

Official Values (t),(F) 

Recovery % RSD% Recovery % RSD% 

Pure Chloramphenicol 99.230 1.12 99.130 1.41  

 

 

(F)Value =1.23 

 

(t)Value=0.87 

 

Eye drops 0.5 %(CLP) 

S.D.I, Iraq 

99.310 1.03 99.540 1.33 

Eye drops 0.5 %(CLP) 

Medical appliances 

(rameda)Belgium 

101.033 1.43 99.670 1.22 

Eye drops 0.5 %(CLP) 

Medicalappliances 

(Ammanpharmaceutical)Jordan 

99.320 1.41 99.440 1.41 

Ointment 5 mg (CLP) 

S.D.I, Iraq 

99.150 1.61 99.210 1.37 

Vail 1 g (CLP) Neon laboratories 98.880 1.33 99.110 1.52 

 

Experimental Section 

All absorbance measurements as well as spectral 

were performed by a digital double-beam UV- Visible- 

T-60 registration spectrophotometer (United 

Kingdom), utilizing quartz cells cm
-1

.  

Chemicals and reagents: 

Each substances utilized were for analytical degree 

additionally It was supplied by Fluka as well as BDH 

companies.  

Pharmaceutical Preparations: 

Procedure 

Applied 

Pharmaceutical 

Preparation 

Certified 

value 

(mg) 

medical appliances (SDI) Iraq Eye drops 0.5 % 

Ointment         5 gm 

medical appliances(rameda)Belgium Eye drops 0.5 % 

medical appliances(amman pharmaceutical)Jordan  Eye drops 0.5 % 

Neon laboratories limited(India) Vial 1g 

 

The Solutions prepared: 

Solution of Chloramphenicol (CLP) (250 ppm)= 

0.773 × 10
-3

M [20].  

Destined by resolving (0.025 g) of (CLP)in ethyl 

alcohol  transmitted into volumetric flask (25 ml), 

additionally wakened for the marker by the like 

solvent. This solution was transmitted with a (125 ml) 

beaker. A (10 ml) from deionized water, (10 ml) of 

centered(11.64 N) hydrochloric acid  as well as1.5 g of 

the powder of  zinc were utilized. The beaker was 

permitted to stance for (15 minute) at the temperature 

of room, thereafter the solution was filtrated into 

volumetric flask (50 ml), washed the leftover by 
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deionized water, additionally wakened the volume for 

the marker with deionized water to give (250 ppm)of 

reduced solution (CLP). Additional the alleviation   

solutions were destined every day with suitable 

alleviation utilized deionized water. 

Trifluoperazine agent  (3 ×10
-2

M): 

Destined newly with resolving (0.3 gm) of pure 

Trifluoperazine hydrochloride in little quantity of 

deionized water, thereafter accomplished with the like 

solvent to (25 ml). 

Sodium per iodate solution (3×10
-2

M): 

Destined with resolving (0.3 gm) by deionized water 

thereafter accomplished with the like solvent (50 ml) . 

Eye drops specimens: 

The three bottles contents from the eye drops were 

blended. An equal conformable to (25mg) with (CLP) 

(5 ml) was wakened to (25 ml) with ethyl alcohol in 

the volumetric flask to get (250 ppm) of (CLP). This 

solution was transmitted into beaker (125 ml) as well 

as was miniature as explained upward. 

Ointment specimens: 

The five tubes contents ointment was blended. A 

carefully weighed from the ointment quantity 

tantamount to (25 mg) of (CLP) was three times 

extracted with (5 ml) of ethyl alcohol. The solution 

was filtrated into the volumetric flask (25 ml), the 

leftover was washed by ethyl alcohol as well as 

wakened to the volume with the like solvent to get 

(250 ppm) from (CLP). This solution was transmitted 

into beaker (125 ml) as well as was leftover as 

explained upward. 

Vial specimens: 

The vial contents were weighed fraction from the 

powder tantamount to (25 mg) of (CLP) was resolving 

in to (25 ml) of ethyl alcohol. The filtrated solution 

into a volumetric flask (25 ml), the leftover was 

washed with ethyl alcohol additionally wakened  to the  

volume by the like solvent to got (250 ppm) from 

(CLP). This solution was transmitted into beaker (125 

ml) as well as was leftover as explained upward. 

Conclusion 

The deliberated  process is quite simple , economic 

as well as sensitive, additionally when comparing with 

formerly conveyed processes especially those 

happened  on the medium of non-aqueous solution as 

well as  expensive technique like (HPLC) which do not 

necessity of any remediation  for the antibiotic or the 

extraction process  as well as grant a good  accuracy 

additionally  precision. The process is so important for 

the assessment of the (CLP) pharmaceutical specimens 

as well as the output results confirmed the interference 

do not have any influence onto the collective existing 

in official dosage forms. 
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