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Abstract 

Vitamin C is a vitamin that belongs to the group of water-soluble vitamins. Some 
sources of vitamin C are obtained from fresh vegetables and fruits. Vitamin C has 
several functions in the body, including helping to replenish the body's supply of twins 
and optimizing functionality. This study aims to determine the levels of vitamin C in 

lime, kaffir lime, tangerine, and lemon by the iodometric titration method. The sample 
used in this study was obtained from the Brosot market, Kec. Galur, Kab. Kulon Progo, 
Yogyakarta. The vitamin C levels obtained from lime, kaffir lime, tangerine, and lemon 
were 0.004%, 0.004%, 0.002%, and 0.005%. 
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Introduction 
Orange is a fruit that contains vitamin C, which is 

beneficial for the human body. In addition, the 

vitamin C content in citrus fruits can bind free radicals 
to prevent and reduce the risk of diseases such as skin 
cancer, liver cancer, and high cholesterol and 
maintain heart health [1]. 

Vitamin C is a supply of vitamins that are included 
in the group of water-soluble vitamins. The 
recommended nutritional vitamin C intake for adults 
is about 30-100 mg daily. This vitamin is essential in 
activating the enzyme prolyl hydroxylase to support 
hydroxylase in forming hydroxyproline, an integral 
component of collagen [2]. 

Vitamin C has low stability compared to other 

vitamins because vitamin C is easily damaged during 
processing and storage; besides that, vitamin C is 
easily damaged when exposed to heat and air; the 

temperature can also affect vitamin C because as the 
temperature rises, the vitamin C content will get 
lower. Therefore vitamin C must be considered in 
storage where vitamin C must be stored in a room with 

low temperatures to slow down the speed of the 
oxidation reaction [3]. 

Vitamin C is a catalyst in chemical reactions in the 
human body. Therefore, if Vitamin C is not present in 
the body, the normal function of the body can be 
disrupted. The body can meet vitamin C intake by 
consuming fruit and vegetables because the human 
body cannot produce Vitamin C, so fruit and 
vegetables are needed for food intake [4]. 

The reason for using citrus fruits as research is 
because citrus fruits are easy to find and the price is 

affordable. In addition, citrus fruits contain more 
organic acids (citric acid) than other fruits [3]. The 
researcher chose the iodometric titration method 
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because this method is often used, practical, and does 
not require a long time for vitamin C analysis.  

The principle of the iodometric titration method is 
that the color changes in the sample after the titration 
process is carried out. This test was carried out based 
on a transparent color change to a blue color from the 
starch sample titrated using an iodine solution. This 
titration used iodine as an oxidizing agent, which will 
oxidize vitamin C, and used starch as an indicator [5]. 

Previous studies that have been studied, namely the 
determination of vitamin C levels of lemon pulp 
(Citrus limon L.) juice using visible 

spectrophotometry, showed that lemon pulp juice 
contains a vitamin C compound with a level of 0.66 
mg/g sample [6]. Meanwhile, studies on vitamin C 
levels in lemon juice using the iodometric titration 
method have not been conducted. Therefore, 
researchers are interested in determining vitamin C 
levels in jerk fruit using the iodometric titration 
method using iodine with a concentration of 0.01 N. 

 

Research Methodology 
Materials and Method 

The tools to be used in this study were watch glass, 
beaker glass, 1000 ml measuring flask, 100 ml 
measuring flask, 250 ml Erlenmeye, funnels, states, 
burettes, clamps, 10 ml measuring pipette, 100 ml 
measuring flasks, 10 ml volume pipette, proppipet, 
analytical balance, water bath, rotary evaporator, stir 
bar, blender, knife, and filter paper. Materials applied 
in this study were citrus fruit samples, vitamin C, 1% 
starch, 0.01N iodine solution, H2SO4 solution, KI, 
AS2O3, NaOH, NaHCO3, 7.3% HCl, methyl orange, 
70% ethanol solution, and distilled water. 

 

Procedure 

Sample preparation 

The samples used in this study were limes, lemons, 
tangerines, and kaffir limes obtained from Brosot 
market, Kec. Galur, Kab. Kulon Progo, Yogyakarta. 
Samples of peeled orange fruit were weighed as much 
as 50 g, then blended. Then the extract was macerated 
using 70% ethanol, as much as 250 ml, after which the 
extract was stirred until homogeneous. The extract 
was macerated for 2×24 hours and protected from 
direct sunlight. Then the maceration results were 

filtered using filter paper until the desired maserate is 
obtained; the maserate was concentrated using a 
rotary evaporator at 90°C to form a thick citrus fruit 
extract [7-8]. 

 

Preparation of 0.01 N Iodine Solution 

Dissolve 1.66 g of KI in a 1000 ml volumetric flask 
with distilled water little by little until dissolved, then 
add 1.27 g of iodine and H2SO4 solution, then dissolve 
with distilled water up to the mark, shake until 
homogeneous. 

 

Preparation of vitamin C concentration series solutions 

Vitamin C solution was diluted into a 10 ml measuring 
flask with a concentration of 1 ml of 10 ppm, 12 ppm 
of 1.2 ml, 14 ppm of 1.4 ml, 16 ppm of 1.6 ml, 18 ppm 
of 1.8 ml, 2 ml of 20 ppm, 2.2 ml of 22 ppm, 2.4 ml of 
24 ppm, 2.6 ml of 26 ppm, and 2.8 ml of 28 ppm then 
add distilled water in each measuring flask, shake until 
homogeneous. 

 

Making 1% Starch 

1 g of starch was weighed and put into a 100 ml 
measuring flask. After that, it dissolved with distilled 
water up to the mark, then shaken until homogeneous. 

 

Preparation of 10% H2SO4 solution 

Pipetted 1 ml of H2SO4 solution, then dissolved it in a 
100 ml measuring flask using distilled water up to the 
mark, shaken until homogeneous. 

 

Standardization of 0.01N iodine solution 

AS2O3 weighed as much as 150 mg and then dissolved 
with 20 ml of 2 N NaOH; after that, it was diluted 
using 40 ml of distilled water, then added two drops of 
methyl orange, after that, added 16 ml of 7.3% HCl 
until a pink color changed, then added 2 g of NaHCO3 

it is re-diluted using 50 ml of distilled water, then 
added 1% starch indicator, then titrated using iodine 
solution until changed to a permanent blue color. 

 

Determination of the vitamin C calibration curve in serial 

solutions 

Each standard vitamin C concentration series solution 
was taken 25 ml, then put into a 250 ml Erlenmeyer, 
then three drops of 1% starch were added, then titrated 
using 0.01 N iodine standard solution until the color 
changed to purple-black [9]. 

 

Determination of vitamin C levels in the sample 

Each orange sample filtrate was added with 1% starch 
indicator three drops. Then the sample was titrated 
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with 0.01 N iodine standard solution until a purple-
black color was formed.  
 
 

 
Processing and analysis of data 

After all the data had been collected, then the data was 
presented in tabular form using Microsoft Excel to 
find out the levels of vitamin C contained in oranges 
(Rutaceae family) obtained from iodometric titrations, 
which are then compared with the value of vitamin C 
in iodometric titrations by calculating the formula for 
vitamin C levels and the linear equation regression 

(y=bx+a) so that it can be seen the results of the 
percentage error of the vitamin C level measuring 
device obtained from the comparison of the data. 

 

Results and Discussion 
 

The research was conducted using four types of 
citrus fruit samples, namely limes, lemons, tangerines, 
and kaffir limes which were obtained directly from the 
Brosot market, Galur District, Kulon Progo Regency, 
Yogyakarta, which were then peeled from each orange 

and then weighed with the weight of 50 g then the 
sample was mashed using a blender after the fine 
sample was then dissolved using 70% ethanol solvent 
as much as 100 ml. 

The research entitled Determination of Vitamin C 
Levels in Citrus Fruits (Rutaceae Sp.) uses the 

iodometric titration method. Iodometric titration was 
included in the experimental titration method. 
Iodometric titration was a titration of iodine released 
in a chemical reaction with a starch indicator. The 
starch indicator is used to determine the endpoint of 
the titration based on the color change of starch with 
iodine from a clear color to a fixed blue color. Making 
Kandi indicators is carried out on a stove or water bath 
so the starch solution can dissolve completely to 
produce maximum titration. 

 
Table 1. Calculation results of Vitamin C levels 

Sample Replicates (n) Vitamin C levels 

Lime 3 0,005% 

Tangerine 3 0,002% 
Kaffir lime 3 0,004% 

Lemon 3 0,004% 

 
This study aimed to determine the levels of vitamin 

C in citrus fruit samples using the iodometric titration 
method. The results of determining the levels of 
vitamin C in citrus fruit samples can be seen in Table 
1. 

Citrus fruit weighed as much as 50 g; it was then 
blended until smooth. The delicate orange flesh was 
then put into a glass bottle to be macerated using 250 
ml of 70% ethanol for 2×24 hours. 

 
 

 
(a) 

 
(b) 
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Figure 1. (a) Lime fruit samples before titration, (b) Lime 

fruit samples after titration, (c) Tangerine fruit samples 

before titration (d) Tangerine fruit samples after titration, 

(e) Kaffir lime fruit samples before titration, (f) Kaffir lime 

fruit sample after titration, (g) Lemon fruit sample before 

titration, (h) Lemon fruit sample after titration. 

The reason for using 70% ethanol was because 70% 
ethanol is a polar solvent compared to 96% ethanol, 

and 70% ethanol is more non-polar than 50% ethanol. 
The maceration method is an extraction method using 
the process of soaking the material in a solvent suitable 
for extracting the active compound. Factors affecting 
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maceration extraction are time, temperature, type of 
solvent, material and solvent ratio, and particle size. 
The advantage of this maceration extraction method 
is that the active substance extracted will not be 
damaged. 

 
Table 2. Results of Calculation of Vitamin C Standard 

Solution Levels (replicate, n=3) 

Vit. C cons. (ppm) 
Average titration end 

point volume (ml) 

Vit. C 

level (%) 

10 ppm 11,3 99,5078% 

12 ppm 13,6 99,8013% 

14 ppm 15,8 99,382 % 
16 ppm 18,1 99,6178% 

18 ppm 20,4 99,8013% 
20 ppm 22,7 99,9481% 

22 ppm 24,9 99,6679% 
24 ppm 27,2 99,8013% 

26 ppm 29,5 99,9142% 

28 ppm 31,7 99,6965% 

 
Preparation of a vitamin C calibration curve was 
carried out by presenting data in tabular form using 
Microsoft Excel to determine the levels of vitamin C 
contained in citrus fruit samples obtained from 
iodometric titrations, which were then compared with 

the value of vitamin C in iodometric titrations by 
calculating the formula for vitamin C levels in the 
regression equation linear (y=bx+a). The results of 
calculating the formula for vitamin C levels can be 
seen in Table 2. The linear regression equation y = 
1.1433x – 0.2333 is obtained with a relation coefficient 
= 0.9998 (Figure 2). 

 
Figure 2. Calibration Curve for Vitamin C Concentration 

Series Solutions 

The results of the analysis of vitamin C levels with 
lime, tangerine, kaffir lime, and lemon fruit samples 
were 0.005%, 0.002%, 0.004%, and 0.004%. 
According to Figure 2, from these results, it can be 

concluded that the greater the ml of iodine used, the 
greater the concentration of the sample solution used. 
The equation of the linear regression value of the 
standard solution was obtained, the equation y = 

1.1433x-0.2333, with a relation coefficient (r) of 
0.9998. As well as the results obtained from the 
extracts of lime, tangerine, kaffir lime, and lemon fruit 
samples of 6.24%, 6.26%, 13.88%, and 10.24%. The 
data can be seen in Table 3. 

 
Table 3. Yield yield of citrus fruit samples 

Sample 
Material weight 

(simplicia) 

Extract 

weight 

% extract 

yield 

Lime 50 g 3,12 g 6,24% 

Tangerine 50 g 6,94 g 13,88% 
Kaffir lime 50 g 3,13 g 6,26% 

Lemon 50 g 5,12 g 10,24% 

 

Conclusion 
Based on the results of the research that has been done, 
it can be concluded that the levels of vitamin C 
obtained in each sample of citrus fruit were 0.005%, 
0.002%, 0.004%, and 0.004%. Also, the yield of 
extracts from lime, tangerine, kaffir lime, and lemon 
jerk samples was 6.24%, 6.26%, 13.88%, and 10.24%. 

 

References 
1 Tee. ES, Young. SI, Ho. SK, Mizura. SS, 

Determination of vitamin C in fresh fruits and 
vegetables using the dye-titration and 
microfluorometric methods, Pertanika, 1988, 11, 39. 

2 Kumar. KG, Indrasenan. P, Titrimetric methods for 
determining vitamin C in some pharmaceutical 
preparations by using two N-bromoimides, Talanta, 
1990, 37, 269. 

3 Baghizadeh. A, Karimi-Maleh. H, Khoshnama. Z, 
Hassankhani. A, Abbasghorbani. M, A 
voltammetric sensor for simultaneous 
determinaiton of vitamin C and vitamin B6 in food 
samples using ZrO2 nanoparticle/ionic liquids 
carbon paste electrode, Food Analytical Methods, 
2014, 8, 549. 

4 Lenghor. N, Jakmunee. J, Vilen. M, Sara. R, 
Christian. GD, Grudpan. K, Sequential injection 
redox or acid-base titration for determination of 
ascorbic acid or acetic acid, Talanta, 2002, 58, 1139. 

5 Evana. E, Barek. MS, determination of vitamin C 
(Ascorbic acid) contents in two varieties of melon 
fruits (Cucumis melo L.) by iodometric titration, 
Fullerene Journal of Chemistry, 2021, 6, 143. 

6 Anastos. N, Barnett. NW, Hindson. BJ, Lenehan. 
CE, Lewis. SW, comparison of soluble manganese 
(IV) and acidic potassium permanganate 
chemiluminescene detection using flow injection 
and sequential injection analysis for the 
determination of ascorbic acid in vitamin C tablets, 
Talanta, 2004, 64, 130. 

7 Gheibi. S, Karimi-Maleh. H, Khalilzadeh. MA, 
Bagheri. H, A new voltammetric sensor for 
electrocatalytic determination of vitamin C in fruit 
juices and fresh vegetable juice using modified 
multi-wall carbon nanotube paste electrode, Journal 
of Food Science and Technology, 2013, 52, 276. 

y = 1.1433x - 0.2333

R² = 0.9998

10

15

20

25

30

35

8 13 18 23 28

T
h

e
 f

in
a
l 

ti
tr

a
ti

o
n

 (
m

l)

Vit. C concentration (ppm)



Asian Journal of Analytical Chemistry  RESEARCH ARTICLE 

Journal © Asian Journal of Analytical Chemistry 2023  Asian Journal of Analytical Chemistry  . Vol 1, No. 1, 2023,  1-5 | 5 

 

 

8 Bekele. DA, Geleta. GS, Iodometric determination 
of the ascorbic acid (vitamin C) content of some 
fruits consumed in Jimma Town Community in 
Ethiopia, Research Journal of Chemical Sciences, 2015, 
5, 60. 

9 Kaleem. A, Nazir. H, Pervaiz. S, Investigation of 
the effect of temperature on vitamin C in fresh and 
packed fruit juices, Fuuast Journal of Biology, 2016, 6, 
1. 

10 Barberis. A, Bazzu. G, Calia. G, Puggioni. GMG, 
Rocchitta. GG, Migheli. R, Schirra. M, Desole. 
MS, Serra. PA, New ultralow-cost telemetric system 
for a rapid electrochemical detection of vitamin C in 
fresh orange juice, Analytical Chemistry, 2010, 82, 
5134. 

11 Wawrzyniak. J, Ryniecki. A, Zembrzuski. W, 
Application of voltammetry to determine vitamin C 
in apple juices, Acta Science Polonorum Technologia 
Alimentaria, 2005, 4, 5. 

12 Thangamuthu. R, Kumar. SMS, Pillai. KC, Direct 
amperometric determination of L-ascorbic acid 
(vitamin C) at octacyanomolybdate-doped-poly (4-
vinylpyridine) modified electrode in fruit juice and 
pharmaceuticals, Sensors and Actuators B: Chemical, 
2007, 120, 745. 

13 Jutkus. RAL, Li. N, Taylor. LS, Mauer. LJ, Effect 
of temperatre and initial moisture content on the 
chemical stability and color change of various forms 
of vitamin C, International Journal of Food Properties, 
2015, 18, 862. 

14 Leon-Ruiz. V, Vera. S, Gonzalez-Porto. AV, 
Andres. MPS, Vitamin C and sugar levels as simple 
markers for discriminating Spanish honey sources, 
Journal of Food Science, 2011, 76, 356. 

15 Santos. DA, Lima. KP, Marco. PH, Valderrama. P, 
Vitamin C determination by ultraviolet 
spectroscopy and multiproduct calibration, Journal 
of the Brazilian Chemical Society, 2016, 27, 1. 

16 Cunha-Santos. ECE, Vigano. J, Neves. DA, 
Martinez. J, Godoy. HT, Vitamin C in camu-camu 
(Myrciaria dubia (H.B.K.) McVaugh): evaluation of 
extraction and analytical methods, Food Research 
International, 2019, 115, 160. 

17 Elhefian. EA, Sulayman. LA, Emkebish. AS, 
Alfalah. NM, Estimation of vitamin C in selected 
fruits and vegetables commonly consumed in 
Sabratha, Northwestern Libya, International Journal 
of Modern Science and Technology, 2019, 4, 148. 

18 Ismail. M, Ali. S, Hussain. M, Quantitative 
determination of ascorbic acid in commercial fruit 
juices by redox titration, International Journal of 
Pharmaceutical Quality Assurance, 2014, 5, 22. 

19 Esch. JR, Friend. JR, Kariuki. JK, determination of 
the vitamin C content of conventionally and 
oraganically grown fruits by cyclic voltammetry, 
Internation Journal of Electrochemical Science, 2010, 5, 
1464. 

20 Verdini. RA, Lagier. CM, Studying current-
potential curves using bipotentiometric iodometric 
back-titration for the determination of ascorbic acid 
in fruits and vegetables, Journal of Chemical 
Education, 2004, 81, 1482.  


