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Abstract
This research is on the determination of Vitamin C and some metal ions in different
fruit juice samples using titrimetric method and Atomic Absorption spectroscopy. A
total of seven different brands of juices were used — four canned juices, two
reconstituted bottled juices and one fresh oranges juice. This research shows that for
the five consecutive days it was monitored, the vitamin C content decreased steadily.
The AAS analyses shows the following in mg/l: Canned Orange — Fe (1.234),
Mg(47.64), Cu(0.008), Cr(<0.001), Pb(<0.001); Canned Apple Fe (1.878),
Mg(43.51), Cu (0.010), Cr(<0.001), Pb (<0.001); Canned Guava — Fe (3.229), Mg
(21.84), Cu (<0.001) Cr (<0.001), Pb (<0.001); Canned Pineapple — Fe (31.36), Mg
(22.27), Cu (0.010), Cr (<0.001), Pb (<0.001); bottled Reconstituted Orange — Fe
(1.400), Mg (16.94), Cu (<0.001), Cr (<0.001), Pb (<0.001); bottled Reconstituted
mixed — Fe (2.219), Mg (21.82), Cu (0.003), Cr (<0.001) Pb (<0.001) and fresh
Orange juice — Fe (1.427), Mg (88.33) Cu (0.006), Cr (<0.001) and Pb (<0.001).
Generally the heavy metals were in trace levels.

Introduction

Vitamins are organic compounds required in very small amounts for the
normal functioning of the body and obtained mainly from foods (McGraw — Hill
1997). Vitamins act especially as co-enzymes and precursors or co-enzymes in the
regulation of metabolic processes.

In regard to human nutrition, vitamins can be divided into two categories
namely water —soluble vitamins (Vitamins B and C) and fat — soluble vitamins (A, D,
E and K). The water soluble vitamins are absorbed directly by the intestine and
carried by the circulatory system to the specific tissues where they will be put into
use. They are distinguished from each other by the degree to which they are soluble in
water, a factor which influences their route inside the body (Allan and Brian, 1995).
The intestine absorbs fat —soluble vitamins with the help of bile salts.
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Vitamin C or ascorbic acid is essential for growth and repair of tissue and is needed

by the adrenal glands for hormones synthesis. Vitamin C aids red blood cell formation
helping in preventing hemorrhage and fighting bacterial infections (Bingham, 1996).
It is also a powerful antioxidant and so may reduce risk of cancer and favourably
influence the cardiovascular and immune systems (Encyclopedia American, 1995).
Vitamin C cannot be stored in the body for long and also cannot be synthesized by
humans. They have sharp taste (usually associated with acids and will form salts), are
reducing agents, optically active and dextrorotatory. (Delanty and Reilly, 1996).

They are easily destroyed by oxygen exposure, fruits and vegetables begins to
lose this vitamin soon after cutting. Also because it is readily oxidized, vitamin C is
easily destroyed by cooking. Thus, cooked and minced vegetables and processed
juices may lose the majority of their original vitamin content (Harold, 1981).

Deficiency of vitamin C causes scurvy characterized by lassitude, weakness,
irritability, muscle and joint pains and weight loss. Late symptoms include extreme
weakness, fatigue and bleeding from the gums (Shadaksharawamy and Shakuntala,
2001).

Materials and Method

Seven different juice sample — orange juice (canned), apple juice (canned),
guava juice (canned), pineapple juice (canned), Reconstituted orange juice (bottled)
Reconstituted mixed juice (bottled) and fresh orange juice were bought from a mini-
market at Ekwulobia in Aguata Local Government Area, Anambra State. All samples
were processed except the fresh orange. The fresh orange juice was prepared by
passing the squeezed juice through a muslin cloth and glass wool column. Standard
methods for determining vitamin C titrimetrically was adopted for the samples
(Harold, 1981). These samples were titrated upon for five consecutive days. Analyses
on the metals was done using atomic Absorption spectrophotometer model 6701.

Results and Discussion
Table 1: Summary of the Ascorbic Acid Content of the Samples For Five Days

Days of | Canned | Canned | Canned | Canned Reconst. | Reconst | Fresh
storage | orange | Apple Guava | pineapple | Orange | mixed orange

(mg/l) | (mg/l) | (mg/l) | (mg/l) (mg/l) | (mg/l) | (mg/l)

1 46.25 4.17 5.92 35.00 65.42 4.17 108.33
2 37.08 2.67 3.78 26.67 51.67 1.67 89.17
3 25.00 0.60 1.67 16.87 42.50 1.25 79.17
4 16.67 -1.00 -1.25 12.50 29.80 0.80 68.33
5 12.05 -2.30 -3.00 8.90 27.20 0.55 61.00

Table 2: Metal ions concentrations of the various samples.
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s/n | Metal | Canned | Apple | Canned | Canned Reconst. | Reconst. | Fresh
ion orange | (mg/l) | Guava | pineapple | Orange | Mixed Orange

(mg/l) (mg/l) | (mg/l) (mg/l) | (mg/l) | (mg/l)

Fe 1.234 1.878 | 3.229 31.36 1.400 2.219 1.427

Mg 47.64 4351 | 21.84 22.27 16.94 21.82 88.33

Cu 0.008 0.010 | <0.001 | 0.010 <0.001 | 0.003 0.006

Cr <0.001 | <0.001 | <0.001 | <0.001 <0.001 | <0.001 | <0.001

gl &~ WIN| -

Pb <0.001 | <0.001 | <0.001 | <0.001 <0.001 | <0.001 | <0.001

The summary of the ascorbic acid content of the samples are shown in Table |
while Table 2 contains the metal ion concentrations for five consecutive days.

This research work has clearly shown the ascorbic acid content of the various
fruit juice samples collected from local stores at Ekwulobia. In this work, vitamin C
content decreased daily in all the available samples. Canned orange decreased from
46.25mg/l on the first day to 12.05mg/l on the 5™ day; canned apple from 4.17mg/l on
the first day to -2.30mg/| on the 5" day; canned guava form 5.92 mg/l to -3.00 mg/I;
canned pineapple from 35.00mg/l to 8.90 mg/l; bottled reconstituted orange from
65.42 mg/l to 27.20 mg/l; bottled reconstituted mixed from 4.17mg/l to 0.55mg/Il and
fresh orange juice from 108.33mg/l to 61.00 mg/l for the fifth day. This decrease is
synonymous with vitamin C that undergo loss when stored and could be attributed to
enzymatic reaction and is also in conformity with the work of Allan and Brian (1995).
The negative sign present in some of the values shows the absence of vitamin C after
a prolonged storage as observed in canned apple and guava samples. Also from the
result, it shows that fresh orange had the highest vitamin C content followed by
bottled reconstituted orange juice; canned orange and canned pineapple juice have
moderate content; canned apple, guava and bottled reconstituted mixed juice had the
least. It also shows that fresh orange and bottled reconstituted orange juice retained
their vitamin C for several days while the canned juices did not. This could be
attributed to the shell life of the various preservatives used in preparing the canned
juices.

However, it can be noted that the storage of the various juice sample for
several days had profound effect on the vitamin C content of the juices. The profound
effect observed is the degradation of the vitamin C content in the juices.

The AAS results for the seven juice samples showed the presence of iron,
lead, magnesium copper and chromium in varying concentrations. Canned pineapple
had the highest concentration of iron followed by canned guava; fresh orange juice
had the highest magnesium concentration followed by canned orange. The other
heavy metals present occurred in negligible values as in copper, lead and chromium.
As regards these analyses, the results shows that fresh orange, bottled reconstituted
juices and canned juices are good for human consumption.
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Conclusion

This research work has shown that fresh orange, bottled reconstituted juices
and canned juices are good sources of vitamin C (especially the fresh orange) and
some important minerals necessary for good health. Therefore should be taken
regularly for proper functioning of the body metabolism.

Recommendations

1. In view of the high ascorbic acid content found in fresh orange, they are
recommended for adults and infants to help in the maintenance of healthy
immune system. It also helps to prevent and shorten the duration of common cold.

2. It is recommended for smokers and those that have low nutrient diet, who are at
risk from vitamin C deficiency.

3. It is recommended for treatment of cancer patients in addition to their regular
treatment. Vitamin C deactivates the free radicals before they damage DNA and
initiate tumour growth.

4. Finally, ready to drink juices should be consumed as soon as possible after
production, as the vitamin C content decreases as its expiry date reaches.
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