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ABSTRACT 

Level of ascorbic acid in Hibiscus sabdariffa samples was determined by titration method using 

ammonium cerium (IV) sulphate and 2,6- dichlorophenolindophenol. It was found that leaves of 

Hibiscus sabdariffa have high ascorbic acid content of 28.34mg/100g. Results obtained using 

ammonium cerium (IV) sulphate were more reliable than 2,6-dichlorophenolindophenol  (DCIP) 

method.  95% level of confidence was found on chemometric comparison of the results obtained 

from this method. 
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INTRODUCTION 

Ascorbic acid which is also known as vitamin 
C is a water soluble vitamin. It has many 
biochemical roles like antioxidant and 
therapeutic properties.

1-5 
Ascorbic acid is 

essential substance for many life processes. It 
is germane in the formation and maintenance 
of collagen, absorption of iron in the intestine, 
metabolism of amino acids, prevention of 
tissue damage, in the treatment of common 
cold, anaemia, scurvy, infertility and 
haemorrhage

6-9
 throat sore and in the treatment 

of intraocular pressure in the glaucomatous 
eye, diphtheria, streptococcus and 
staphylococcus infections.

10 
Continual lack of 

vitamin C can lead to a condition called 
scurvy. Studies have shown that the 
chemotherapeutic action of vitamin C is 
similar to those of sulfonamide compounds or 
mycelial antibiotics in acute infections.

11
 Most 

living organisms have the ability to synthesize 
vitamin C. Primates, including man and 
monkeys like mammals are unable to 
synthesize vitamin C. Humans have to depend 
on exogenous sources of the vitamin C like 
fruits and vegetables as well as food 
supplements and pharmaceutical preparations.  
Various analytical methods have been used for 
the determination of ascorbic acid in different 
matrices. These methods are titrimetric

12
, 

fluorometric, complexometric methods, liquid 
chromatography, high-performance liquid 

chromatography, spectrophotometric, ampere-
metric and enzymatic.

13-15
 

Titrimetric methods are generally used in the 
determination of vitamin C from biological are 
encountered with commonly used titrants and  
samples because it is simple, however 
difficulties interferences often occur with 
coloured samples.

16-24 
In this experiment we 

used titration method in the determination of 
ascorbic acid levels of leaves samples.  
Hibiscus sabdariffa is known as khatibhindi in 
different parts of Gujarat state, India. We 
focused on the determination of vitamin C 
from Hibiscus sabdariffa fresh leaves. 

MATERIAL AND METHODS 

Only analytical grade reagents were used for 
this work. 2,6- dichlorophenolindophenol  was 
standardized by titration with standard ascorbic 
acid solution. Ammonium Cerium (IV) 
sulphate was also standardized by the arsenic 
method.

25 
Throughout the work deionized 

water was used to avoid ion interference.  
Sample collection 
The samples were collected from natural 
populations of rural area of Gujarat state, India 
(Dediapada). Samples were thoroughly cleaned 
using deionised water to remove dust particles 
and other contaminants and stored in Ziploc 
bag. Bag was stored under refrigeration.  
Extraction and titration  

A. Estimation using fresh leaves 
The leaves sample was weighed out and crushed 
to extract the vitamin C. 100 mL of deionised *Author for correspondence 
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water was added and allowed to stand for one 
hour.  After one hour, it was filtered using muslin 
cloth. 1 mL of the acidified extract was titrated 
with 0.1M ammonium cerium (IV) sulphate 
using ferroin sulphate as an indicator. Dirty white 
precipitates were obtained for 10 seconds at 
equivalent point.  
Dichorophenolindophenol (DCIP) method was 

used to estimate ascorbic acid level.
26 

Exactly 

weighed sample (0.2g) was ground and 100mL 

of distilled water added. 10mL of the filtrate was 

taken with 2.5mL acetone. This is then titrated 

with DCIP to a faint pink colour which persisted 

for 15 sec.  

B. Estimation using dry leaves 

Refrigerated leaves were cut and air dried at 

room temperature for 24 hrs. Later on sample 

was oven-dried at 55 °C for 2 hrs. They were 

packed in polythene bags and stored in air-tight 

containers for laboratory analysis.  

Same methods for extraction and titration were 

adopted as for fresh leaves. 

RESULTS AND DISCUSSION 

From the titration with ammonium cerium 

(IV)Sulphate, it was found that fresh leaves of 

Hibiscus sabdariffa have high ascorbic acid 

content of 28.34mg/100g compared to dried 

leaves (7.079 mg/100g). 

Ascorbic acid level is found quite good in fresh 

as well as dried leaves of Hibiscus sabdariffa. 

Amount in dry leaves might be decreased due to 

high temperature.  

It was also found  difficult to determine ascorbic 

acid level using titration with DCIP method in 

the sample. The end point could not be detected 

clearly as the extract colour is quite deep. It has 

been noted
27,28

 that although titrimetric 

determination of ascorbic acid using DCIP is the 

official method, however, it is not applicable to 

solutions containing Fe (II), Sn(II), Cu(I) and 

substances naturally present in biological 

materials such as tannis and betannins are 

oxidized by the dye. Due to the fact that Hibiscus 

sabdariffa contains micro and macro nutrients, 

ascorbic acid determination from this leaf sample 

using the DCIP method was found impractical.  

In rural part, Scurvy is still common because 

people are not properly educated on the dietary 

requirement of ascorbic acid. Most of the people 

are  depend on the dried leaf which is known to 

have decreased vitamin C content. The storage 

method should be improved to ensure 

quantitative retention of ascorbic acid which is 

important in the treatment of various diseases 

like common cold, Scurvy, heart diseases, 

glaucoma, throat sore, diphtheria and other 

toxins.  

CONCLUSION 

Experimental analysis proves that Hibiscus 

sabdariffa leaves have high content of ascorbic 

acid which is utmost important substance for 

many life processes. This research work gives 

a scientific support to the use of Hibiscus plant 

leaves by rural and tribal people. 
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