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ABSTRACT

Vegetables serve as sources of vitamins and mmerdbods. Vitamin C is well documented as ancaidant but
can also be lost on processing being a water selwithmin. The effect of some drying methods orvitaenin C
content of green leafy vegetables was investiged¢ahdard method of analysis was used for the ohétation.
Telfairia occidentalis (pumpkin), Gnetum africanu@fang), Amaranthus hybridus (green) and Abelmoschu
esculentus (okra) were analyzed fresh, sun-drietl #od uncut) and indoor-dried (cut and uncut). Thsults in
mg/100g of the fresh vegetables ranged from 64.82Hh pumpkin to 4.3340.01 in greens. The resoftgshe
vegetables when cut and sun-dried were 17.67+0.0#4 10.01, 0.84 +0.01 and 4.27 +0.02 for pumplafiang,
greens and okra respectively while the uncut amddsied vegetables were 36.00 +0.3, 2.17 £0.0@610.01 and
28.67 £ 0.02. The values for the cut and indooedrivegetables ranged from 1.17 = 0.01 to 24.67+X®2
Amarantus hybridus and Telfairia occidentalis respeely while the uncut and indoor-dried rangednfrd..87 +
0.02 to 52.33 £0.02 for the same vegetables. €kalts showed a significant (P<0.05) loss of vita@iin both the
cut and uncut states except for the uncut and indoed pumpkin leaves which had a relatively loargentage
loss, when compared to the fresh vegetables.
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INTRODUCTION

Green leafy vegetables are cultivated all the yeand in Nigeria but they are more abundant tow#rdsend of the
rainy season and the beginning of the harmattasosea

Vegetables are a store house of vitamins, suchetssdarotene, ascorbic acid and riboflavin as aglminerals,
such as iron, calcium and phosphorus [1]. Theyhagbly perishable and require careful processingrider to
preserve the nutrients, especially the water selwiibmins. The minerals in vegetables contribot¢he alkaline
substance in the body, which enables the body fataia acid-base balance [2]. Some vegetablesalstain anti-
nutrients which can interfere with the bioavail@hilof some nutrients. Vegetables also contain @layldrate in
form of dietary fibre and a substantial quantityvedter. Consumption of fruits and vegetables insdieas been
reported to protect the human body from degeneratiseases [3]. Amaranths and Telfairia are popual#ne rural
areas as vegetables used to boost low red blodccaeht as vitamin C in the fresh vegetables pramaton
absorption [1]. Of all the vitamins, vitamin C et most easily destroyed by oxidation, and in exttguices and
foods with cut surfaces, it may be oxidized by esype to air [4]. It is a water-soluble anti-oxiddmown to be
important to health and for proper functioning loé thuman body. Anti-oxidants can prevent the chehdamage
caused by reactive oxygen species such as freeaftadihat are generated by a variety of sourcelsidimg

pesticides, tobacco smoke, exhaust fumes, certdintants and organic solvents [3]. The amountswoabic acid
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present in vegetables is greatest when in the freihe state but processing in any form tendetuce the content.
As much as 75% of the ascorbic acid present inngiesfy vegetables may be lost during cooking [4].

Post harvest losses also result in nutritional @whomic losses but processing and preservatiom&anto bridge
the seasonal gaps in nutrient supply and reduceoedic and nutritional losses [5].

The sample vegetables are commonly consumed inridigarticularly in the South-South region of tteuntry.
They are preserved either sun-dried or indoor-dfteduise when the vegetables are scarce espetiathe rainy
season. They are also preserved in these form®mew whenever on visits abroad to enjoy a feebafid cuisine.
Afang, green, pumpkin and okra were cut and sofftaieut after washing. They were then sun and andisied.
The study was designed to determine the effediefwo processing methods on the vegetables.

MATERIALS AND METHODS

Two kilograms each of four green leafy vegetabRsmpkins (Telfairia occidentalis), Afang (Gnetunnicena),

Greens (Amaranthus hybridus) and Okra (Abelmoseisgsilentus) commonly consumed in Calabar, in thetso
South region of Nigeria were purchased in a locatkat. The samples were sorted to remove any deigd br

insect-infested leaves and washed under runningvepr before being used for analysis. They ween thach
divided into five groups. One group was analyzeslti; the second group was chopped, sun-driedviehfburs for
two days, finely ground and stored in colored m@jhit container for analysis. The third group waf$ iencut and

processed the same way as the second group. Thb fnd fifth groups were treated as in the secamdl third

groups but indoor-dried at room temperature bedmiaysis.

Vitamin C in all the samples was extracted with 20thloroacetic acid (TCA) and determined by thenbetric
method of [6] using 2,6-dichlorophenol indophenpé d

RESULTS AND DISCUSSION

Table 1: Vitamin C content of green leafy vegetabke(mg/100g)

PUMPKIN ~ AFANG  GREENS R
PROCESSING METHODS (Telfairia (Gnetum (Amaranthus esculentus)
occidentalis)  africanum) hybridus) |
eaves
Fresh 64.33+4.48 456+0.14 4.33+0.06 53.00 £ 4.58
Cut and Sun-dried 17.67+1.76  1.44+0.05 0.84 +0.04 4.27 £0.07
Cut and Indoor-dried 24.67+1.20 1.83+0.06 1.17 £0.03 15.00 + 0.58
Uncut and Sun-dried 36.00+£0.58 2.17+0.04 1.26 £0.03 28.67 £0.33
Uncut and Indoor-dried 52.33+1.76 2.78 £0.02 1.87 £ 0.03 36.67 + 1.67
All values in mean +SEM, n =3
Table 2: Percentage loss
Pumpkin Afang Greens (Ab elor1|1(£2chu s
Processing methods (Telfairia (Gnetum (Amaranthus esculentus)
occidentalis)  africanum) hybridus) |
eaves
Cut and sun-dried 72.53 68.42 80.60 91.94
Cut and indoor-dried 61.65 59.87 72.98 71.70
Uncut and sun-dried 44.04 52.41 70.90 45,91
Uncut and indoor-dried 18.65 39.04 56.81 30.81

% loss is when compared to the fresh vegetables.

The results of all the samples analyzed in mg/ld@@gas shown in table 1. The percentage losseétaimin C when
compared with the fresh vegetables are as showmbie II. The values for the fresh vegetables rdnfjem
64.33+4.48 for Telfairia occidentalis to 4.33+0.fa8 Gnetum africanum. The values for the vegetallhen cut
and sun-dried ranged from 17.67+1.76 for Telfaii@identalis to 0.84+0.04 for Amaranthus hybridLise % loss
for Telfairia occidentalis ranged from 72.53% ire tbut and sun-dried vegetable to 18.65% in uncdtiadoor-
dried. The result showed significant differences(QP5) between the vegetables using the two dmyiathods. Cut
and Indoor-dried vegetables had values ranging 24r67+1.20 to 1.17+0.03 for pumpkin and greenpaetvely.
The % loss in Gnetum africanum for the same pracgssiethod was 59.87% when compared to the fresh
vegetable. Amaranthus hybridus had values rangom #.33+0.06 to 0.84+0.04 for the fresh and thieamd sun-
dried vegetables respectively. The % loss was 80T6@ results for Abelmoschus esculentus rangeth fro
53.00+4.58 to 4.27+0.07. The % loss ranged from@1n cut and sun-dried to 30.81 in the uncut anbor-dried
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vegetable when compared to fresh. Green leafy abtgst are highly perishable and require carefutgssing in
order to preserve the nutrients especially the maikible vitamins. They are good sources of natsi@specially to
the rural population in Africa. Drying of vegetabliss a popular practice in many homes in Nigeriapf@servation
for future use especially when vegetables are esipern the rainy season. Both drying methods ahsggnificant
(P<0.05) losses of vitamin C in the vegetables [@&). However, direct sun-drying of the vegetaldassed the
greatest loss which may be attributed to the dinéica-violet rays of the sun. The results alsovgda that the uncut
dried vegetables retained higher vitamin C contiea the cut and dried samples, which suggeststhting of the
vegetables caused further loss of vitamin C dudeovolatile nature of the vitamin. [7] reportedaviin C content
of fresh Telfairia occidentalis as 62.50mg/100g akhis in agreement with the result reported in #tisgdy and
20.69mg/100g for sun-dried, which also agrees thighresult of the cut and sun-dried method of Hmaesvegetable
in this study. The authors also reported a 100% ilowitamin C for Amaranthus hybridus comparechv@0.60%
loss reported in this study. [8] observed thatalisein exposure of vegetables as it is practicelenropics resulted
in marginal retention of vitamin C while [9] in tihestudy on the change in ascorbic acid, total phend
antioxidant activity of sun-dried vegetables in &lig, concluded that despite the significant losthe vitamin C
content of the vegetables, the antioxidant actiwifs still retained due to the contribution of genol constituents
of the green leafy vegetables.

CONCLUSION

Vegetables generally are good sources of vitamitlhd@@yever, processing leads to its significant lasscut and
Indoor-drying of the vegetables seemed to conssoree vitamin C but any necessity to preserve vbgetan
forms adopted in this study would require suppletatgon with other sources of vitamin C. VitamincGuld be
conserved by storing vegetables in the refrigerator
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