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ABSTRACT

An easily understood method for the purpose of determining the molecular weight and amount of the
ascorbic acid present in vitamin C supplements is marked out. The method include ascorbic acid
undergoing oxidative dehydrogenation by copper in acidic medium, led by reaction of unreacted
copper with potassium iodide through iodometry. The suggested method shows an improvement in
iodometric titration and its applicability in the quantitative analysis of the ascorbic acid. The data in
the results indicate that the oxidation of ascorbic acid proceeds by the reduction of Cu (1) to Cu (1).
And hence, the mentioned titration method can be adopted for different samples of ascorbic acid to
analyse them quantitatively as it shows advantage over the previous methods.

Graphical Abstract
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INTRODUCTION

Ascorbic acid is widely present both in plants and animals [1]. Both in the physiology of plants and
animals, ascorbic acid (also known as ascorbate or vitamin C) is a necessary molecule. The ability of
its synthesis in plants and animals including humans is decreasing overall [2]. It is studied that there is
no certain goal to increase the ascorbic acid content in fruit crops although fruits and vegetables in
human diet are the major source of ascorbate. Recently, increasing the ascorbic acid content in fruit
crops is being investigated [3]. Ascorbic acid is also called as hexuronic acid, which is L-gulonic acid.
Through the passive diffusion or by active transport, ascorbic acid, which is absorbed, penetrates into
the cells by a glucose transporter via a defined transport system. The daily intake of fruits and
vegetables, supplements the body with this vitamin [4]. The deficiency which leads to a disease called
scurvy [5]. It is also a resistant to various common infections [6]. Being a potent fighter of bacterial
infections, in reactions involving detoxification, ascorbic acid is a powerful reductant and an
antioxidant [7]. Vitamin C (Vit-C) is a strong antioxidant that has a variety of uses in the cosmetic and
pharmaceutical industries [8]. More and more, these days it is used in almost all food commodities.
The antitumor consequence of chemotherapy is increased or the toxicity is decreased through vitamin
C supplementation [9] in patients suffering from cancer [10]. Blood cancer is often reported due to the
deficiency of vitamin C. Hence it has to be investigated whether the supplementation of vitamin C can
correct the deficiency [11]. A surge of its usage in pharmaceutical industries has been analyzed.

Many fruits are available locally in Ado Ekiti, Nigeria, and there is insufficient knowledge to
estimate them using the iodometric and UV spectrophotometer methods [12].

In iodometric assay, the released iodine from potassium iodide solution having an oxidant is
studied. For shielding antioxidants, iodometic method is a potent evaluation method [13]. lodometry
[14] is one of the method that is usually employed for the analytical quantitative analysis along with
chromatography [15] and spectroscopy [16]. Since the observation is random, iodometry shows more
reproducibility [17]. The principal objective of this method is to quantify the ascorbic acid in
pharmaceuticals. Oxidation of ascorbic acid by Cu (1) is reported by iodometry, though several other
procedures are spoken about namely potentiometric [18], reductrimetric [19], thermometric [20],
formal titration [21]. Preceding to the current work, chloramine-T was put to use for determining the
iodine content of oils and fats [22], molecular weight of neutral amino acids [23], and newly it is
communicated that chloramine-T can act as a good oxidant in the estimation of carbonyl compounds
by iodometry [24]. In continuity, producing the same with Cu (1) was studied through basic titration
method for the determination of ascorbic acid and the same is conferred in the paper. It is noted in the
procedure that, ascorbic acid undergoes oxidative dehydrogenation by Cu (1) to dehydroascorbic acid
by taking in one molecule of Cu (Il) for each one molecule of ascorbic acid. The ascorbic acid's
molecular weight investigated showed high accuracy. The percentage deviation of the ascorbic acid is
less than 2%, which is less than that reported in the statistics.

MATERIALS AND METHODS

Entire analytical grade reagents were used. All over it was distilled water that was used. Vit-C tablets
was taken in a spectrum of 100-500 mg and 0.1M of CuSO, was prepared with distilled water.
Sodium thiosulphate of 0.5M is reported to react with potassium iodide using starch indicator.

In a classic experiment, ascorbic acid was treated with known amount of Cu (I1), which was added
to it. Reaction on completion, was analyzed by iodometry by determining the unreacted Cu (lII).
Determination of the amount of Cu (Il) consumed concurrently with the blank titration was done.
Principally, since one mole of Cu (1) is for one ascorbic acid molecule, which is correspondent to one
mole of iodine, the below equation (1) is used for the determination of the ascorbic acid's molecular
weight 'm'.
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Where, V; and V; are the titrimetric readings of sodium thiosulphate for blank and experimental trials.
M is the molarity of sodium thiosulphate solution. W is the tablet or ascorbic acid weight taken.

Determination of molecular weight of ascorbic acid: Ascorbic acid sample of weight close to 20-
60 mg was made to dissolve in the distilled water in a conical flask. To the above solution, was added
40 mL of 0.1IM CuSO, The reaction mixture was mixed well and was maintained at room
temperature for a period of 30 minutes. After half an hour, to the reaction mixture was added 20 mL
of 2N sulphuric acid and 20 mL of 10% potassium iodide along with 10 mL of distilled water. The
liberated iodine was titrated against the 0.5M sodium thiosulphate solution by using starch indicator.
In the same manner, a blank titration was performed without the addition of ascorbic acid or the Vit—
C tablet. Difference in the volume of sodium thiosulphate solution consumed for the blank (V;) and
experimental trials (V>), gives the molecular weight ‘“m’ which is calculated using equation (1).

Estimation of ascorbic acid in the pharmaceutical Vit-C samples: A weight of 10-60 mg of the
sample of Vit-C tablet containing ascorbic acid around a spectrum range of about 100-500 mg was
powdered well and made to dissolve in 10 mL of distilled water in a conical flask. A 40 mL solution
of 0.1M CuSQO, was added to the same conical flask. The reaction mixture was mixed well and was
maintained at room temperature for a period of 30 min. After half an hour, to the reaction mixture was
added 20 mL of 2N sulphuric acid and 20 mL of 10% potassium iodide along with 10 mL of distilled
water. The liberated iodine was titrated against the 0.5M sodium thiosulphate solution by using starch
indicator. In the same manner, a blank titration was performed without the addition of ascorbic acid or
the vitamin C tablet. Difference in the volume of sodium thiosulphate solution consumed for the blank
and experimental trials, gives the amount of ascorbic acid ‘W’ present in the Vit-C tablet and can be
calculate using the below equation:

m(Vi-Vy) M
100

Where, M is the molarity of sodium thiosulphate solution, V; and V, are the titrimetric readings for
blank and experimental trials and m is the molecular weight of ascorbic acid.

RESULTS AND DISCUSSION

The above procedure explains the determination of the ascorbic acid molecular weight and the
estimation of the ascorbic acid present in the Vit-C tablets. The suggested method is much easier in
comparison with the methods in the literature, involving several steps. It is notable that the deviation
of the experimental values from the theoretical values was less than 1 corresponding to the molecular
weight of ascorbic acid as shown in table 1. With respect to the amount of ascorbic acid present in
Vit-C tablets, the error in relative percentage was less than 2% as shown in table 2. Calculation of the
relative error is with respect to experimental values and the given values on the pharmaceutical
samples.
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Table 1. The experimental molecular weights obtained in time, 30 min
compared to the theoretical value (176.13)

Trials Amoun_t of ascorbic | Experimental Average Star_ldgrd
acid taken values deviation
1 49.80 175.65 175.912 0.17
2 47.80 176.03
3 37.60 175.94
4 40.80 175.78
5 29.6 176.16
6 46.60 175.85 175.972 0.168
7 41.80 176.76
8 37.0 175.64
9 52.20 175.95
10 37.80 175.66

Table 2. Amount of ascorbic acid present in the pharmaceutical samples containing ascorbic acid

Amount Amount - Amount Amount -
Trials Nar;;eb:);‘tthe taken in det_ermined eRrerlg"EI&f Trials tﬁ:rgebgt taken in det_ermined eRrerIg?(\)ﬁ
mg in mg mg in mg
1 Limcee 65.24 64.94 0.45 1 Limcor 31.06 30.78 0.90
2 60.01 59.7 0.51 2 45.33 45.11 0.48
3 58.47 58.21 0.44 3 31.31 30.97 1.08
4 50.74 50.44 0.59 4 23.43 23.14 1.23
5 46.09 45.82 0.58 5 27.78 27.48 1.07
1 Celin 63.11 62.61 0.79 1 Alvizia 36.93 36.60 0.89
2 51.39 50.78 1.18 2 Alenglow 26.73 26.47 0.97
3 41.64 40.83 1.94 3 L- 42.69 42.41 0.65
4 38.82 38.42 1.03 4 Glutathione 36.84 36.55 0.78
5 36.26 35.61 1.79 5 24.79 24.52 1.08
1 Nature’s 29.15 28.70 1.54 1 Citravite 34.36 34.02 0.98
2 velvet 38.11 37.81 0.78 2 30.53 30.25 0.91
3 vitamin C 39.70 39.43 0.68 3 25.32 25.03 1.14
4 27.06 26.74 1.18 4 33.74 33.40 1.00
5 27.13 26.96 0.62 5 29.68 29.39 1.14
1 Pharmagrade 24.98 24.64 1.44 1 HealthVit 39.16 38.95 0.53
2 Vitamin C 30.16 29.89 0.89 2 C-Vitan-Rh 22.61 22.35 1.14
3 tablet 38.38 38.08 0.78 3 Vitamin C 42.27 40.01 0.61
4 30.64 30.34 0.94 4 47.10 46.77 0.70
5 31.04 30.78 0.83 5 23.84 23.48 1.51
1 Nutree Pure 31.86 31.61 0.78 1 Frutcee 38.16 37.84 0.78
2 Advanced 23.98 23.77 0.87 2 24.99 24.61 1.52
3 Vitamin C 29.46 29.17 0.98 3 45.69 45.42 0.59
4 Tablet 26.41 26.11 1.13 4 51.75 51.42 0.63
5 34.55 34.26 0.83 5 28.76 28.26 1.73
APPLICATION

This titration technique can be applied in the estimation of ascorbic acid in various drug samples,
vitamin supplements, food samples at laboratory conditions.

CONCLUSION
Through the results of the current work, it is concluded that, the method gives an easy, relating, quick,

affordable, exact and an accurate way for the estimation of ascorbic acid in the pharmaceutical
samples.
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