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Abstract: Determination of ethanol content in medicated syrups was studied. We analysed ten 

medicated syrups namely; Aswins Balant kadha, Aswins Balkadu, Aswins Balant kadha, Aswins 

Paripathadi Kadha, Sandu Draksharishta, Franco-Indian P Dexorange hematinic Syrup, Raptakos 

Brett & Co. Elixir Neogadine, Virbac Animal Health Brotone Vet, Heptoglobin, Chereyl 

Laboratories Minoxidil topical solution. The ethanol content in the medicated syrups was 

determined by simple distillation, titration and GS-HS method. After distillation, ethanol content 

was analysed by Anton Paar Alcohol analyser. Modified oxidation-diffusion method was used as 

titration method for determination of ethanol concentration. A new GC-HS method was developed 

for analysis of ethanol and all samples were analysed directly without dilution except Chereyl 

Laboratories Minoxidil topical solution. The result shows that, ethanol content from all three 

methods gives comparable values and those are within the labelled claim.  
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Introduction  

The determination of ethanol in alcoholic beverages is an important task for economic 

reasons in relation to the taxes imposed on alcohol. The higher the ethanol contents in 

alcoholic beverages, higher the tax. In this context, a simple precise and accurate method for 

quantitative analysis of ethanol content is needed as the standard method. The ethanol 

content in alcoholic beverages is in the range
1
 of 7 to 50%. 

 In pharmaceutical product, the ethanol content depends on formulation and varies in the 

wide range from fraction to tens of percent
1-3

. For making liquid formulation like syrups, 

solutions, suspension and emulsion, the highest ethanol concentration is used. The paediatric  
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patients who are very often unable to swallow the solid preparation like capsules and tablets, 

these types of preparations are most useful. Now a days nearly 80% of paediatric medicines 

are produced as liquids and it contains ethanol content is in the range
4
 from 2.3 to 20%.  

 The prenatal exposure to ethanol may also have effect on child development. It includes 

hyperactivity and attention problems, learning and memory deficits and also problems with 

social and emotional development
5,6

. Due to these harmful effects, the American academy of 

paediatrics has set the limit for the inclusion of ethanol in OTC paediatric formulation as 5% 

(v/v)
 2
. In consequences, a simple and accurate method for the determination of ethanol is needed.  

 Currently, literature reports that, quantitative determination of ethanol can be performed by 

several methods. It includes, refractive index method
7
, dichromate oxidation spectroscopy 

method
7,8

, HPLC
9,10

, gas chromatography
3,11,12

, enzymatic method
13-15

, beer analyser
7
, flow 

injection analysis
16,17

, capillary GC
12

 and static head space GC
18

. In this study, the determination 

of ethanol content in medicated syrups was done by three methods namely simple distillation, 

titration and GC-HS and results were compared among themselves.  

Experimental 

Potassium dichromate and potassium iodide were procured from Sisco research lab Mumbai, 

India. Sodium thiosulfate and starch were purchased from Thomus Baker India. Ethanol and 

n-propyl alcohol (HPLC grade 99.9% purity) procured from Merck India. Ten syrup samples 

including Aswins Balantkadha, Aswins Balkadu, Aswins Balantkadha, Aswins Paripathadi 

Kadha, Sandu Draksharishta, Franco-Indian P Dexorange hematinic Syrup, Elixir 

Neogadine, Virbac Animal Health Brotone Vet, Heptoglobin, Chereyl Laboratories 

Minoxidil topical solution were used. 

 The modified oxidation-diffusion method was used as titration method
19

 and titration 

were performed by using digital VIT-Lab titration flask. In titration method, 5 mL of 0.05 N 

potassium dichromate was taken in round bottom flask, to this 5 mL of concentrated sulfuric 

acid was added slowly and cooled to room temperature (i.e. oxidizing reaction mixture). 

Syrup samples (0.5 mL) were pipetted out in another glass bulb. A vacuum was applied to 

the round bottom flask using three way knobs whose one end contains oxidizing reaction 

mixture. The glass bulb was attached to the other end of the three way knob and immerses 

the bulb in boiling water bath to vaporize ethyl alcohol. The three way knob turned to bring 

the entire vapour in contact with oxidizing reaction mixture. The flask was then kept for 3-4 

minutes and then 20 mL of distilled water was added to it. 

 To the flask 5 mL of 10% potassium iodide solution was added to react unreacted 

dichromate solution and liberate free iodine. Liberated free iodine was titrated with 0.05 N 

sodium thiosulfate solutions by using starch as an indicator. The end point was faint blue to 

colorless solution. The titration was done in duplicate. After distillation, samples were 

analysed by Anton Paar alcohol analyser. Perkin Elmer Clarus-500 GC-HS with FID 

detector was used for determination of ethanol content in medicated syrups. The instrument 

parameters are given in the Table 1.  

 The polar Elite wax column (30×0.32) was used for determination of ethanol content in 

medicated syrups because no sample pre-treatment procedures are required for this column. 

The calibration of GC was done with the ethanol concentration range 20-400 mg/100 mL. In 

this study we used n-propanol (0.1%) as internal standard for quantitative determination of 

ethanol content in medicated syrups. When concentration of ethanol (X axis) plotted against 

peak area (Y axis) a linear regression equation (Y=0.5987 X) was generated and the 

correlation coefficient R
2
 is 0.9994 as show in Figure 1. 
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Table 1. GC instrument parameters 

Instrument Operating parameters 

Column ELITE WAX 

Carrier gas N2; 1.5 mL/min 

Fuel H2; 45 mL/min 

Air 450 mL/min 

Oven initial temp 50 
0
C 

HS Oven 80 
0
C 

HS Needle 90 
0
C 

Injector temp 150 
0
C 

Detector temp 230 
0
C 

 

Figure 1. Calibration plot 

Results and Discussion 

The quantitative determination of ethanol content in medicated syrups was studied by three 

different methods and results shown in the Table 2.  The sample of medicated syrups and their 

distillates were analysed in duplicate. The flow rates of H2 and air were set as 45 mL/min and 

450 mL/min respectively. The 230 
0
C and 90 

0
C temperature were set for FID and injection 

port respectively. Nitrogen gas was used as carrier gas and its flow rate was 1.5 mL/min.  

Table 2. Ethanol content determined by three methods 

S. 

No. 
Name of syrup 

Alcohol % v/v  

Labelled  Distillation  Titration GC-HS 

1 Aswins Balant Kadha  4.30% 4.31 7.13 7.47 

2 Aswins Balkadu NMT
#
 12% 5.06 7.48 7.78 

3 Aswins Balant Kadha  6.20% 6.17 7.24 7.78 
Contd… 
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4 Ashwins Paripathadi Kadha 5.90% 5.83 7.08 7.24 

5 Sandu Draksharishta NMT 9.5% 7.46  8.22 8.74 

6 Franco-Indian P.Dexorange, 

Hematinic syrup 
5.5% 5.10  4.31 4.89 

7 Raptakos, Brett & co., Elixir 

Neogadine 
6% 5.88 5.88 6.03 

8 Virbac Animal Health, Brotone Vet. 9.4% 9.43 6.18 6.64 

9 Raptakos, Brett & co.,Hepatoglobin 2.3% 2.35 1.38 1.48 

10 Chereyl Lboratories, Minoxidil 

topical solution 
40% 39.74 41.92 42.8 

#NMT-Not more than 

 When applying the GC condition, the standard sample of ethanol was run having 

concentration 20, 40, 100, 200 and 400 mg/mL. The retention time of ethanol and internal 

standard were 3.76 and 5.70 respectively as shown in Figure 2.  

 

Figure 2. Retention time of ethanol and IS 

 To obtain calibration graph peak area of the sample plotted against concentration of the 

ethanol. It was found that, calibration curve was linear over concentration range up to         

400 mg/mL as shown in Figure 1 hence this calibration method was found to be accurate and 

precise and used for quantitative determination of alcohol content.  

 This GC method was compare with dichromate method and distillation method for 

quantitative determination of ethanol content in medicated syrups. Ethanol content measure 

by these three methods has comparable value and those are in good agreement with labelled 

values. There are no significant difference between these three methods was observed. It 

indicates that, oxidation-diffusion method can apply for determination of ethanol content in 

syrups samples because titration methods is very simple, low cost and can avoid use of 

costly instrument. 

Conclusion 

In this work we determine the ethanol concentration of ten medicated syrups by three 

different methods.  Ethanol content measured by these three  methods has  comparable value  
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and those are in good agreement with labelled values. Thus present study provides method 

of choice for simple to well equipped laboratory for the determination of ethanol content in 

medicated syrup. 
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