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Abstract: Sunnah food products such as pomegranate, dates, honey and others are gain lots attention of
Muslim customer nowadays. Pomegranate sold in commercial market in form of extract, juice or vinegar.
Famous for its high antioxidant capacity and total phenolic contents, studies on pomegranate has gain
researcher attention. The nutrition fact provided at the juice packaging does not necessarily show the
exact amount of vitamin C as it claimed. The varieties of storage and packaging of juice make the
consumer attracted to buy without think any consequences on the varieties. Either storage temperature or
exposure of light have affected or not to the amount of vitamin C in the juice. This analysis was
conducted to investigate the degradation of vitamin C concentration in pomegranate juice due to
temperature and exposure of light using ultraviolet-visible (UV - Vis) spectrophotometers. Pomegranate
juice samples from fresh fruits, tetra pak, glass bottle and aluminium container were stored in heat at 50
DC, cool temperature at 4 °c and room temperature 20°C to 28 °c for 21 hours. For light exposure effect,
the samples were stored at different condition which were under UV-light, sunlight and dark box. The
vitamin C in fruits juice degraded in all temperature storage in contrast for the aluminium pack, which
show increasing concentration of vitamin C. For the light exposure effect of the fruits juice sample, tetra
pak, glass bottle and aluminium container samples showed concentration decrease in UV-light in 1 hour.
The vitamin C in pomegranate juices were more easily degraded in the light exposure than in temperature
storage.
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1. Introduction

Pomegranates are among the healthiest fruit on earth. This fruit also being mentioned
in AI-Quran and it is one of the Sunnah foods. Faten et aI., (2012) mentioned that the
pomegranate can act as a natural antioxidant because of its high nutrient contains crude fiber.
This natural antioxidant can be consumed to prevent chronic disease and disease progression.
An antioxidant is a substance that can prevent cell in the body from the activity of a free radical
(Du et aI., 2012). The benefit of consuming a pomegranate fruit as a source of anti-oxidant
caused the demand and the production of this fruits increased every year (Ana et aI., 20 11 b).
Pomegranate peel had been analyzed for many properties like anti-oxidative ability, anti-cancer
property and health-promoting qualities (Ashoush et aI, 2013).

An example of the natural antioxidant in pomegranates is vitamin C. Vitamin C is a
water-soluble vitamin that good for human growth and development and act as a collagen that
helps the synthesis of collagen in connective tissue (Du et aI., 2012). Vitamin C can be
dissolved in water, so the remaining excess vitamin C can be removed from our body through
urine. Some studied showed that the effect of cooking will affect the amount of the antioxidant
in a food. Ana et al. (2011a) found that the cooking method changed the contain of anti-oxidant
in sweet chestnuts (Castanea sativa mill).

Nowadays, most people consumed processed pomegranate juice instead of fresh juice
due to time constraint. The daily life uptake of vitamin C is different according to age and
gender. Female need about 75 milligram while male is about 90 milligram based on the
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Recommended Dietary Allowance. The nutrition fact provided on the juice packaging does not
necessarily show the exact amount of vitamin C as it claimed. The effect of storage temperature
and exposure of light may affect the amount of vitamin C in the juice.

2. Methodology

2.1 Sample Preparation

For fresh juice, a pomegranate fruit was purchased from local market washed
thoroughly with distilled water to ensure it is free from any dirt and then, the fruit was blended
to get a fresh juice. The juice was homogenized and the juice was centrifuge at 1500 rpm for 15
minutes (Chang et aI., 2003). Other samples from different packaging were purchased from the
local market. There were three types of packaging were investigated; tetra pak, glass bottle and
aluminium container.

2.2 Degradation Studies of Vitamin C: The Effect of Temperature Storage and Light
Exposure

All samples were stored in the heat temperature (50 QC), cool temperature (4 QC) and
room temperature (20 QC to 28 QC). The samples were stored for 21 hours and carried out in
three replicate. The samples were stored at different condition including exposure under UV­
light, sunlight and dark box. All samples were stored under UV-light at low wave length
because the vitamin C wavelength was 265 nm not exceed 500 nm which is long wave length.
The samples were placed under direct sunlight. The dark box in this experiment was covered
with the black paper to avoid interferences of light from outside. Then, all the samples were
analysed using UV-Visible spectrometer, UV-Vis (Perkin Elmer, UK,) at 265 nm maximum
wave length for the vitamin C after stored at 21 hours for temperature effect and I hour in the
light exposure effect.

3. Result and Discussion

3.1 Degradation Studies of Vitamin C

The commercial juices sample coming from different packaging type such as tetra
pak,glass bottle and aluminium container. Meanwhile, the fresh juice was freshly prepared in
the laboratory. Initial concentrations of vitamin C in samples were different due to origin of
pomegranate such as fruits imported from China and commercial juice imported from Iran. This
condition influenced the vitamin C content because of different soil and weather and different
production factory (Nyanga et al., 2013).

Storage temperature and light exposure has shown significant effects toward vitamin C
concentration. Table 1 below shows the concentration of vitamin C at different storage
temperature in fresh juice fruit and commercial juice in tetra pak, glass bottle and aluminium
container.

Table 1. Temperature effect on concentration of vitamin C in 21 hours

Fruit Juice Tetra Pak Glass Bottle Aluminium
Initial Concentration

(mg/L) 36.55 28.632 16.858 47.2
Cool Temperature,

4 QC (mg/L) 30.275 33.208 18.586 51.894
Room Temperature, 26.109 28.399 16.9 47.179
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20°C to 28 °C
(mg/L)

Heat Temperature,
50°C (mg/L) 33.995 28.983 17.35 47.549

After being stored at cool temperature (4°C) for 21 hours, the concentration of vitamin
C in juices decreased in all type of packaging. The fresh fruits juice sample decreased
drastically compared from other. At room temperature, the vitamin C content in fruits sample
was decrease but in other types of packaging it shown slightly increment. From previous studies
by Rapisarda et a1. (2008), it had been reported that cool temperature storage reduced the
amount of vitamin C in five orange genotypes.
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Fig. 1. Effect oflight exposure on Vitamin C after 21 hours

As shown in Fig. 1, UV-light and dark box for all sample showed the deteriorated
amount of the vitamin C content. Under UV-light exposure, the content of vitamin C from
initial concentration decreased drastically for all samples. Otherwise, in the darkness condition,
the vitamin C concentration was not reduced obviously compaed to UV-light condition. Under
sunlight exposure, the fruits juice and aluminium pack samples shown an increment amount of
vitamin C (38.852 mg/L to 39.253 mg/L and 35.157 mg/L to 35.349 mg/L) but the raise is not
very significant. Meanwhile, for tetra pak sample and glass bottle showed the decreasing of
vitamin C (28.278 mg/L to 27.832 mgiL and 16.233 mg/L to 15.903 mg/L). Previous study
reported by Zhan et a1.,(2014) had mentioned that both darkness and UV-light exposure reduced
the amount of the vitamin C content in cauliflower head. Total of vitamin C in orange, lemon,
grape fruit and tangerine juice were also decreased under UV-light exposure (Burdulu et aI.,
2006).

4. Conclusion

As a conclusion, the sample of pomegranate juice store at different temperature and
under different lights exposure affected the contents of vitamin C regardless its different types
of packaging. Vitamin C concentration shown a decreasing pattern in all condition but slightly
increase under sunlight exposure in fruit juices and juice in aluminium packaging.
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