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ABSTRACT

The main purpose of this work was to maintain the integrity and
contents of vitamin C and carotenoids. Carrots, sweet potatoes and mango
were served as main sources of carotenoids while guava, lime and orange
were considered as major reservoir for vitamin C. Two physical methods ,i.e.,
microwave and y-irradiation treatments were applied in order to keep vitamin
C and carotenoids of the aforementioned natural sources. The samples were
exposed to y-irradiation doses at +,°, Y,+, ), Y,« Y,e and ¥ KGy and
microwave treatment for Y, ¥, Y and ¢ min emitted from an oven fixed at low
power setting. The results indicate that vitamin C and carotenoids of the
samples were variably degraded depending upon the conditions of treatments.
Microwave treatment caused decreases in the levels of vitamin C of lime,
orange and guava and the extent of reduction was dependent upon the
exposure time. On the contrary, microwave treatment induced small
reduction of vitamin C of mango juice, sliced sweet potato and carrots. y-
irradiation treatment induced gradual and significant decreases in the vitamin
C levels of lime, orange and guava juices. In contrast, y-irradiation caused an
increase in the levels of carotenoids for mango juice, sliced carrots and sweet
potatoes. In general, y-irradiation treatment was better than exposure to
microwaves for retention of vitamin C and carotenoids and hence extending
the shelf life of the food sources under study. The mode of action of these
physical methods on vitamin C and B-carotene content is discussed.
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INTRODUCTION

The yellow, orange and red colour of many fruits and vegetables
is due to the presence of different carotenoids. Green vegetables also
contain carotenoids, but here the green chlorophylls mask the colour of

the carotenoids. Some carotenoids have provitamin A activity, such as

B-caronten, o-cryptoxanthin (Hart and Scott, Y44e and Halliwell,

144Y).

Carotenoids have a range of important and well-documented
biological activities. They are potent antioxidants and free-radical

scavengers, and they modulate the pathogensis of cancers and coronary

heart disease (Giovannucci, Y444; Kritchevsky, Y444 and Grassmann

etal.,, Y+« V).

Dietary caroteniods such as lycopene and [-carotene have
emerged as potentially beneficial phytochemicals in the light of
epidemiological research findings which link the consumption of food

products rich in these carotenoids to the reduction in risk of developing
certain types of cancer (Van poppel, Y44Y; Steinmetz and Potter, Y441
and Giovannucci, Y444). Among dietary carotenoids, various

geometrical isomers either occur naturally or are formed during thermal

processing of fruits and vegetables and food preparation (Chandler and

Schwartz, Y4AA and Lessin et al., Y44v). As the isomeric forms of

dietary carotenoids may possess different biological properties, an



understanding of the various factors affecting the formation of
geometrical isomers prior to consumption and following ingestion may
provide insights into the potentially important association between
structure and function. It is well known in the case of provitamin A
carotenoids such as a-carotene and p-carotene, for example, that the cis

isomeric forms are less efficiently converted to vitamin A than the all-

trans counterparts (Zechmeister, Y41Y). For the cartenoid lycopene,

which has no provitamin A activity, the relative abundance of
molecules in the linear all-trans configurations compared to those in the
bent cis forms appears to be variable as a function of medium. The
application of various industrial treatments can lead to the formation of
cis isomers, which do not have the same vitamin activity as all-trans
isomers.

Non-thermal treatment technologies can make a significant
contribution to improving the vitamin A intake during the off season,
because conventional thermal treatments lead to partial degradation of
vitamins, especially carotenoids.

The demand for minimally processed food has increased in
recent years, owing to its greater retention of flavor, colour, and
nutritive value and consumer demand for safe but high-quality natural
foods (with minimal or no chemical preservatives). Although
conventional thermal processing ensures safety and extend the shelf life
of foods, it often leads to detrimental changes in the sensory qualities
of the product. Processed fruits and vegetables have been considered to

have a lower nutritional value than their respective fresh commodities



