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Abstract 
 

The aim of the present study was to investigate the effect of two preservation techniques (refrigeration and freezing) on the 

chlorophyll content, phytochemicals, and antioxidant capacity of two different varieties of pumpkin (Telfairia occidentalis) 

leaves over a period of two weeks. The biochemical parameters assessed include chlorophyll content, total soluble protein, 

reducing sugar, total phenolics, total flavonoids and ferric reducing antioxidant power (FRAP). The results of the study 

show that in both broad and slender leaves pumpkin varieties investigated, refrigeration and freezing for two weeks led to a 

significant decrease (p<0.05) in their chlorophyll contents. Total chlorophyll a and b content in the preserved broad leaf 

pumpkin variety (BLP) decreased by an average of 49.12%, whereas the average percentage decrease in total chlorophyll a 

and b observed in the preserved slender leaf variety (SLP) was 79.01% compared to their respective fresh leaves controls. 

Refrigeration and freezing for two weeks also resulted in a significant decrease (p<0.05) in total soluble protein and 

reducing sugar contents of both broad leaf (BLP) and slender leaf (SLP) varieties of pumpkin. However, the preservative 

methods did not significantly (p>0.05) affect the level of phenolics in the broad leaf pumpkin variety, although it was 

significantly decreased in the slender leaf pumpkin variety preserved by refrigeration. There was no significant difference 

(p>0.05) in flavonoid contents among the refrigerated, frozen and fresh leaves of the broad pumpkin leaf variety (BLP). 

However, the preserved slender pumpkin leaves variety (SLP) again suffered a significant decrease. Though the ferric 

reducing antioxidant power (FRAP) of broad leaf pumpkin variety (BLP) preserved by refrigeration (4°C) and freezing (-

20°C) were slightly decreased by 20.9% and 16.1%, respectively, compared to their fresh broad leaf control, the decrease 

was not significant (p>0.05). On the contrary, the FRAP of the preserved slender leaf pumpkin variety (SLP) was 

significantly decreased (p<0.05) relative to their fresh slender leaf control. It could be inferred from the findings of this 

research that the broad leaf pumpkin variety (BLP) can be preserved by freezing (temperature -20°C) for a period of two 

weeks without any significant (p>0.05) loss of its valuable phytochemicals and antioxidant capacity compared to the slender 

leaf pumpkin variety. 
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Introduction 
 

Food preservation usually involves preventing 

the growth of bacteria, fungi (such as yeasts), 

or any other micro-organisms (although some 

methods work by introducing benign bacteria 

or fungi to the food), as well as retarding the 

oxidation of fats that cause rancidity 

(Abdulmumeen et. al., 2012). It can also 

include processes that inhibit visual 

deterioration, such as the enzymatic browning 

reaction in apples after they are cut, which can 

occur during food preparation (Lee, 2004).  
 

The use of pumpkin (Telfairia occidentalis) 

leaves as vegetables, in preparation of many 

African dishes has been on the increase since 

the last three decades. This may probably be 

due to its rich contents of vitamin K, vitamin 

Bs, minerals as well as its high contents of 

phenolic compounds, flavonoids, protein and 

low sugar levels (Onoja and Nnam, 2014; 

Gupta et.. al., 1986; González et. al., 2014). 
 

Pumpkin leaves are commonly known as 

fluted gourd, fluted pumpkin and Ugu in 

Nigeria and as ‘Eberu me’ among the Urhobo 

tribe in Delta State, Nigeria; belong to the 

genus Telfairia and family Cucurbitaceae of 

the plant kingdom. They are frequently used in 

cooking of egusi (melon) vegetable soup and 

in making of vegetable sauces in the Niger-

Delta region of Nigeria (Tonukari et. al., 

2013). 
 

The leaf is of high nutritional, medicinal and 

industrial values rich in protein (29%), fat 

(18%) and minerals and vitamins (4%) 

(Akanbi et  al., 2006). The leaf extract of 

pumpkin alone is useful in the management of 

hypercholesterolaemia, liver problems and 

impaired immune system (Eseyin et. al., 2005; 

Adaramoye, 2007) but the oil from seed could 

result to hyperlipidermia and hyperglycaemia 

if consumed excessively. Protein Energy 

Malnutrition (PEM) is rarely seen among the 

dwellers where Telfairia is consumed in large 

proportion daily (Dike, 2010).  
 

In Nigeria the fresh leaves are ground and the 

juice used as tonic by women that have just 
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given birth; its high iron content assists in the 

replenishment of lost blood; being used for 

treatment of anaemia, chronic fatigue and 

diabetes (Alada, 2010; Dina et. al., 2006; 

Aderibigbe et. al., 1999). The blood 

schizontocidal activity of the root of Telfairia 

is comparable to that of chloroquine (Okokon 

et. al., 2007). The extract also shows 

inhibitory effect on growth of some bacteria 

(Oboh et. al., 2006; Oluwole et. al., 2003).  In 

spite of the frequent use of pumpkin leaves (T. 

occidentalis) in food preparations both in rural 

and urban areas as well as during ceremonies, 

this vegetable has always been utilized in its 

fresh state. 
 

Freezing is a common process used for both 

commercial and domestic preservation of very 

wide range of foods (Li and Sun, 2002). There 

are various traditional methods of food 

preservation like salting, drying, refrigeration, 

freezing, smoking, sugaring, pickling and 

blanching (Petzold et al., 2014; Lee, 2004). 

Though, similar in mechanism to refrigeration, 

but differs by exerting extreme coldness on the 

food samples stored by it (Petzold et. al., 

2014). 
 

In this study, we investigated the effect of two 

preservation techniques (refrigeration and 

freezing) on the chlorophyll content, 

phytochemicals, and antioxidant capacity of 

two different varieties of pumpkin (T. 

occidentalis) leaves over a period of two 

weeks. 
 

Materials and Methods 
 

Experimental design 
 

Broad and slender pumpkin leaves’ varieties 

(Figure 1) were collected from HarmonyPath 

Farms in Otorho-Agbon, Delta State, Nigeria 

and put in well labeled polythene containers 

(two for each variety). The samples were then 

preserved in a refrigerator (4°C) and freezer (-

20°C) for 2 weeks before leaf extraction. Fresh 

leaves (broad and slender) were collected from 

the same pumpkin plants on the day of 

extraction to serve as control for the preserved 

ones.  
 

 
 

Figure 1. Two varieties of pumpkin (Telfairia 

occidentalis) leaves. BLP denotes broad leaf pumpkin 

(BLP) and SLP, slender leaf pumpkin. 
 

Aqueous leaf extraction 
 

0.5 g of sliced broad and slender pumpkin leaf 

varieties were weighed  with an electronic 

balance (SPEC 21, England) and  

homogenized in a cold medium using 0.1 M 

phosphate buffer (pH 7.2) and the final 

volumes made to 50 ml with same buffer 

making a 1%w/v of the leaf extracts. The 

homogenates were filtered with a sieve cloth 

and the filtrate further centrifuged at 3000g for 

10 min. The later filtrates were used for 

subsequent analyses as  aqueous leaf extracts 

of both pumpkin leaf varieties (carefully 

labeled).  
 

Estimation of chlorophyll content 
 

Chlorophyll content of the leaves was 

determined according to the method described 

by Arnon (1949) and Reezi et. al. (2009) with 

some modifications. About 500 mg of leaf 

samples were weighed and ground with 50 ml 

of distilled water in a pestle and mortar. It was 

centrifuged at 4000 rpm for 10 min till a clear 

supernatant was obtained. Absorption was 

measured, using a spectrophotometer at 645 

and 663 nm and chlorophyll content (mg/g fw) 

was calculated using the equation: chlorophyll 

a + b = 8.02(A663) + 20.21(A645). Three 

replicates were made of each treatment. 
 

Estimation of total protein content 
 

Protein concentration of the pumpkin leaf 

aqueous extracts was determined by means of 

the Biuret method as described by Soliman et. 

al. (2013) with some modifications. One 

milliliter (1 ml) of the diluted sample was 

taken and added to 3 ml of Biuret reagent. The 

mixture was incubated at room temperature for 

30 min after which the absorbance was read at 

a wavelength of 540 nm using distilled water 

as blank. A solution of bovine serum albumin 

(10mglmi) was used as standard protein and 
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subjected to the assay conditions as described. 

Thereafter, protein contents of the extract was 

calculated as follows: Protein content (mg/ml) 

= [Asample/ Astandard]  x  concentration of 

standard.  
 

Estimation of total reducing sugar content 
 

The reducing sugar content of each pumpkin 

leaf extract was determined according to the 

method of Miller (1959) with some 

modifications. Three milliliters (3 ml) of DNS 

reagent was added to 3 ml of pumpkin leaf 

extract and then, test tubes were tightly caped 

to avoid loss of liquid due to evaporation. Test 

tubes contents were heated at 90°C for 5 -15 

min to develop a red/brown colour. One 

milliliter (1 ml) of a 40% potassium sodium 

tartrate (Rochelle salt) was added to stabilize 

the colour. After cooling to room temperature 

in a cold water bath, absorbance was read in a 

spectrophotometer at 575 nm wavelength 

against reagent blank. 
 

Estimation of total phenol content 
 

This was carried out according to the method 

described by Singleton and Rossi (1965). One 

milliliter (1 ml) of Folin C reagent was added 

to 1ml of the sample. After 3 min, 1 ml of 

saturated Na2CO3 solution was added and the 

solution was made up to 10ml with distilled 

water. The reaction mixture was kept in the 

dark for 90 min before reading the absorbance 

at 725 nm. Ascorbic acid (AA) was used as the 

standard. 
 

Estimation of total flavonoid content 
 

The flavonoid content was determined by 

colorimetry using a method described by Jia 

et. al. (1999). Two hundred and fifty microliter 

(250 µl) of the extract was added to 1.25 ml of 

distilled water and 75 µl of 5% NaNO2. After 

5 min 150 µl of 10% AlCl3.H2O was added, 

followed by 500 µl of 1M NaOH and 275 µl of 

distilled water after 6 min. The solution was 

properly mixed and the colour intensity of the 

mixture was read at 510nm.  Ascorbic Acid 

(AA) was used as the standard and the 

flavonoid content expressed in milligram 

ascorbic equivalent per milliliter of extract 

(mgAA eq/ml). 
 

Ferric reducing antioxidant power (FRAP) 

assay 
 

This was estimated using the method of 

Oyaizu (1986). 2.5ml of 200 mM of phosphate 

buffer (pH 6.6) and 2.5ml of 1% K3FeCN 

were added to various concentrations of the 

extract. The mixture was incubated for 2 min 

at 50°C and then centrifuged at 1000 g for 8 

min. Five milliliter (5 ml) of the supernatant 

was then mixed with 5 ml of distilled water 

and 1 ml of 0.1% FeCl3. The absorbance of 

the mixture was measured at a wavelength of 

700 nm. Ascorbic acid (AA)  was used as the 

standard. 
 

Results 
 

Chlorophyll content 
 

Chlorophyll contents of two varieties of 

pumpkin leaves preserved by refrigeration and 

freezing for two weeks are as shown in Figure 

2. The total chlorophyll (a+b) content of fresh 

broad pumpkin leaves (BLP) was 87.688 mg/g 

FW compared to 55.593 and 44.585 mg/g of 

the same leaf preserved by refrigeration (4°C) 

and freezing (-20°C), respectively. Also, the 

fresh slender pumpkin leaves (SLP) had 

143.421 mg/FW total chlorophyll (a+b) 

compared to 26.721 and 30.141 mg/g total 

chlorophyll of the same leaf preserved by 

refrigeration and freezing, respectively. The 

average percentage decrease in total 

chlorophyll (a+b) content (49.12%) in the 

preserved broad leaf pumpkin variety (BLP) is 

significantly lower than the percentage 

decrease in total chlorophyll a and b (79.01%) 

observed in the preserved slender leaf variety 

(SLP) compared to their respective fresh 

leaves controls. 
 

Total protein and reducing sugar content 
 

The results of preservation on the total soluble 

protein and reducing sugar of the two varieties 

of pumpkin studied are shown in Figures 3 and 

4, respectively. Total protein content of fresh 

broad pumpkin leaves (BLP) aqueous extract 

was 96.32 mg/ml compared to 13.079 and 

9.748 mg/g of the same leaf preserved by 

refrigeration (4°C) and freezing (-20°C), 

respectively;  that of the fresh slender pumpkin 

leaves (SLP) aqueous extract was  29.448 

mg/ml compared  to  6.986 and 5.402 mg/ml 

protein of the same leaf preserved by 

refrigeration and freezing, respectively (Figure 

3). Refrigeration and freezing for two weeks 

resulted in a significant decrease (p<0.05) in 

total soluble protein content of both broad leaf 

(BLP) and slender leaf (SLP) varieties of 

pumpkin compared with their respective fresh 

leaf varieties (Figure 3). A similar trend was 
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observed in their reducing sugar contents as 

revealed by Figure 4. 
 

Total phenol content  
 

Figure 5 shows the effect of preservation by 

refrigeration and freezing on the phenolic 

content of the broad (BLP) and slender (SLP) 

leaf varieties of pumpkin. Total phenolic 

content of fresh broad pumpkin leaves (BLP) 

aqueous extract was 7.685 mg AAEq/ml 

compared to 5.496 and 6.74 mg AAEq/g of the 

same leaf preserved by refrigeration (4°C) and 

freezing (-20°C), respectively; that of the fresh 

slender pumpkin leaves (SLP) aqueous extract 

was 10.252 mg AAEq/ml compared to 3.984 

and 6.598 mg AAEq/ml of the same leaf 

preserved by refrigeration and freezing, 

respectively (Figure 5). The preservative 

methods did not significantly (p>0.05) affect 

the level of phenolics in the broad leaf 

pumpkin variety. A similar result was obtained 

for slender leaf pumpkin variety preserved by 

freezing (Figure 5). However, a significant 

decrease in total phenol was observed in the 

slender leaf pumpkin variety preserved by 

refrigeration. 
 

Total flavonoid content 
 

The results of the effect of the preservation 

techniques on the flavonoid contents of the 

pumpkin leaves are as shown in Figure 6. The 

flavonoid content of fresh broad pumpkin 

leaves (BLP) aqueous extract was 8.266 mg 

AAEq/ml compared to 5.424 and 7.557 mg 

AAEq/g of the same leaf preserved by 

refrigeration (4°C) and freezing (-20°C), 

respectively; that of the fresh slender pumpkin 

leaves (SLP) aqueous extract was 23.026 mg 

AAEq/ml compared to 3.579 and 6.015 mg 

AAEq/ml of the same leaf preserved by 

refrigeration and freezing, respectively (Figure 

6). There was no significant difference 

(p>0.05) in flavonoid among the refrigerated, 

frozen and fresh leaves of the broad pumpkin 

leaf variety (BLP). However, the preserved 

slender pumpkin leaves variety (SLP) again 

suffered a significant decrease (p<0.05) in 

flavonoid content compared to their fresh leaf 

control (Figure 6). 
 

Ferric reducing antioxidant power (FRAP) 
 

Ferric reducing antioxidant power (FRAP) of 

the fresh and preserved pumpkin leaf varieties 

are as shown in Figure 7. The FRAP of fresh 

broad pumpkin leaves (BLP) aqueous extract 

was 0.62 compared to 0.497 and 0.523 in the 

same leaf variety preserved by refrigeration 

(4°C) and freezing (-20°C), respectively;  that 

of the fresh slender pumpkin leaves (SLP) 

aqueous extract was  0.327 compared  to  

0.021 and 0.095 in the same leaf preserved by 

refrigeration and freezing, respectively (Figure 

7). Also, 10 mg/ml of standard Ascorbic acid 

solution expressed a FRAP of 0.539. Although 

the ferric reducing antioxidant power of broad 

leaf pumpkin variety (BLP) preserved by 

refrigeration (4°C) and freezing (-20°C) 

decreased by 20.9 and 16.1%, respectively, 

compared to their fresh broad leaf control, the 

decrease was not significant (p>0.05). Also, 

the FRAP of the preserved broad leaf pumpkin 

variety compared favourably (p>0.05) with 

that of the standard antioxidant (10 mg/ml 

ascorbic acid) used as a positive control. On 

the contrary, the ferric reducing antioxidant 

power of the preserved slender leaf pumpkin 

variety (SLP) significantly decreased (p<0.05) 

relative to their fresh slender leaf control. 
 

Discussion. 
 

Leaf relative chlorophyll content has been 

reported as an indicator parameter to predict 

nitrogen content of plant leaves (Schlemmer 

et. al., 2005) which, in turn, is used in 

estimating the crude protein content or level of 

other nitrogen-based organic compounds 

found in green leaves (Sara et. al., 2013). In 

this study, the chlorophyll contents of both 

fresh and preserved leaves of the two pumpkin 

varieties were determined. The results of the 

study show that in both broad and slender 

leaves pumpkin varieties investigated, 

refrigeration and freezing for two weeks led to 

a significant decrease (p<0.05) in their 

chlorophyll contents (Figure 2). The average 

percentage decrease in total chlorophyll a and 

b content (49.12%) in the preserved broad leaf 

pumpkin variety (BLP) is significantly lower 

than the percentage decrease in total 

chlorophyll a and b (79.01%) observed in the 

preserved slender leaf variety (SLP) compared 

to their respective fresh leaves controls. 

According to Schlemmer et al. (2005), a loss 

in chlorophyll content of the leaves may be 

due to a loss in nitrogen content of the leaves 

as a  result of metabolic protein degradation, 

or other spoilage-related microbial activities 

not fully arrested by the applied preservation 

technique. Hence, the results may be an 

indication that less chlorophyll (and possibly 
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less of other nutritive and functional 

constituents of the vegetable) is retained in the 

slender leaf pumpkin (SLP) after the period of 

preservation than in the broad pumpkin leaf 

variety (BLP). Also, the decrease in 

chlorophyll contents of the vegetables suggests 

that the preservation methods used 

(refrigeration and freezing) were not able to 

completely curb the activity of 

microorganisms (microflora) on the pumpkin 

leaves and that was probably why chlorophyll 

was partly degraded or metabolized even 

during the preservation period. 
 

 
 

Figure 2. Effect of preservation on chlorophyll a and b 

contents (mg/g fw) of two varieties of pumpkin leaves. 

BLP denotes pumpkin leaves variety 1 (broad leaf) and 

SLP, pumpkin leaves variety 2 (small leaf); both 

preserved for two weeks at -20°C and 4°C.  
 

The results of the effect of preservation on the 

total soluble protein and reducing sugar of the 

two varieties of the pumpkin studied are 

respectively shown in Figures 3 and 4. 

Refrigeration and freezing for two weeks 

resulted in a significant decrease (p<0.05) in 

total soluble protein and reducing sugar 

contents of both broad leaf (BLP) and slender 

leaf (SLP) varieties of pumpkin. This 

presupposes, as inferred by Wu et. al. (2013), 

that the observed decrease in the protein and 

reducing sugar contents of the preserved 

pumpkin leaves may eventually lead to a 

reduction in their overall nutritional value (Wu 

et. al., 2013). However, since Nigerian diets or 

soups are usually prepared with other rich 

sources of proteins like meat, chicken, and or 

fish, and also usually eaten with staple 

carbohydrates like garri, Akpu and or yam 

(Dioscorea rotundata) (Tonukari et. al., 2013), 

the overall effect of the decreased protein and 

reducing sugar contents of the preserved 

pumpkin leaves of both varieties will be highly 

negligible in diets. 

 
Figure 3. Effect of preservation on the total soluble 

protein content (mg/ml) of two varieties of pumpkin 

leaves. BLP denotes pumpkin leaves variety 1 (broad 

leaf) and SLP, pumpkin leaves variety 2 (small leaf); 

both preserved for two weeks at -20°C and 4°C.  
 

 
Figure 4. Effect of preservation on total reducing sugar content 
(mg/ml) of two varieties of pumpkin leaves. BLP denotes 

pumpkin leaves variety 1 (broad leaf) and SLP, pumpkin leaves 

variety 2 (small leaf); both preserved for two weeks at -20°C 
and 4°C. 
 

Research on the effects of dietary polyphenols 

on human health has developed considerably 

in the past 10 years (Scalbert et. al., 2005a). 

Current evidence strongly supports a 

contribution of polyphenols to the prevention 

of cardiovascular diseases, cancers, and 

osteoporosis; and also suggests a role in the 

prevention of neurodegenerative diseases and 

diabetes mellitus (González et al., 2014; 

Scalbert et. al., 2005b). Amidst other possible 

mechanisms, the polyphenols have so far been 

implicated in chemoprevention of such 

diseases through the modulation of oxidative 

stress by their antioxidant properties.  Figure 5 

shows the results of the effect of preservation 

by refrigeration and freezing on the phenolic 

content of the broad (BLP) and slender (SLP) 

leaf pumpkin varieties. The preservative 

methods did not significantly (p>0.05) affect 

the level of phenolics in the broad leaf 

pumpkin variety. This implies that the broad 

leaf pumpkin variety (BLP) can be safely 

preserved for a period of two weeks by 
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freezing without any significant detriment to 

its phenolic content. A similar result was 

obtained for slender leaf pumpkin variety 

preserved by freezing (Figure 5). However, a 

significant decrease in total phenol was 

observed in the slender leaf pumpkin variety 

preserved by refrigeration. These observations 

suggest that preservation of pumpkin leaves by 

freezing is better than by refrigeration since a 

good number of microbial activities in the 

vegetables would be highly arrested by 

freezing than by refrigeration thus preventing 

drastic loss of polyphenols as well as 

antioxidant capacity of the pumpkin leaves 

preserved by freezing (Haiying et al., 2007). 
 

 
Figure 5. Effect of preservation on total phenol content (mg AA 

eq/ml) of two varieties of pumpkin leaves. BLP denotes 

pumpkin leaves variety 1 (broad leaf) and SLP, pumpkin leaves 

variety 2 (small leaf); both preserved for two weeks at -20°C 

and 4°C. mg AA eq/ml = mg Ascorbic acid equivalent/ml of 

extract. 
 

Synonymous to the observed results of total 

phenols in the preserved and unpreserved 

pumpkin leaves are the results shown in Figure 

6, depicting the effect of the preservation 

techniques on the flavonoid contents of the 

pumpkin leaves. There was no significant 

difference (p>0.05) in flavonoid among the 

refrigerated, frozen and fresh leaves of the 

broad pumpkin leaf variety (BLP). However, 

the preserved slender pumpkin leaves variety 

(SLP) again suffered a significant decrease 

(p<0.05) in flavonoid content compared to 

their fresh leaf control (Figure 6). Antioxidants 

play a major role in the protection of cells 

from lethal effects of free radicals and their 

derivatives (Majewska et al., 2011) and 

phenolic compounds and flavonoids have long 

been established to exhibit antioxidant 

properties. A diet rich in antioxidant 

compounds (like phenols and flavonoids) 

therefore helps to strengthen the antioxidant-

based defence system in the human body 

(Murugan et. al., 2013; Stangeland et. al., 

2009). Oxidative damage occurs, if there is an 

imbalance between the levels of antioxidants 

and oxidants in the system. The results of the 

phenolic and flavonoids content suggest a 

level of success in the attempt to preserve 

pumpkin leaves, especially the broad leaf 

variety (BLP). Also, aside the total soluble 

protein and reducing sugar levels that were 

seemingly reduced in both varieties of the 

preserved pumpkin leaves, the preservation 

methods appear not to have significantly 

affected the antioxidant status or capacity of 

the preserved pumpkin leaves (especially the 

broad leaf variety, BLP) since their total 

phenol and flavonoid contents were not 

significantly affected.  
 

 

 
 

Figure 6. Effect of preservation on total flavonoid 

content extract (mg AA eq/ml) of two varieties of 

pumpkin leaves. BLP denotes pumpkin leaves variety 1 

(broad leaf) and SLP, pumpkin leaves variety 2 (small 

leaf); both preserved for two weeks at -20°C and 4°C. mg 

AA eq/ml = mg Ascorbic acid equivalent/ml of extract. 
 

The ferric reducing antioxidant power of a 

plant extract is often used as an index of its 

antioxidant capacity because it shows the 

potential of the plant extract to donate 

electron(s) to free radicals or reactive oxygen 

species (ROS), a reaction called reduction. A 

free radical is any species capable of 

independent existence (hence the term free) 

that contains one or more unpaired electrons 

(Halliwell and Gutteridge, 2006). An unpaired 

electron is one that occupies an atomic or 

molecular orbital by itself. When free radicals, 

reactive oxygen or nitrogen species, are 

reduced (i.e gain electrons), they lose their 

highly reactive nature and thus become unable 

to cause cellular oxidative damage (Halliwell 

and Gutteridge, 2006).  In this study, the ferric 

reducing antioxidant power (FRAP) of the 

fresh and preserved pumpkin leaves was 

determined and reported (Figure 7). Although 

14 



Nigerian Journal of Technological Research                                    Federal University of Technology, Minna, Niger State, Nigeria. 

 
 

the ferric reducing antioxidant power of broad 

leaf pumpkin variety (BLP) preserved by 

refrigeration (4°C) and freezing (-20°C) 

decreased by 20.9 and 16.1%, respectively, 

compared to their fresh broad leaf control, the 

decrease was not significant (p>0.05). Also, 

the FRAP of the preserved broad leaf pumpkin 

variety compared favourably (p>0.05) with 

that of the standard antioxidant (10 mg/ml 

ascorbic acid) used as a positive control. This 

again points to refrigeration and freezing as 

suitable preservation techniques for the broad 

leaf pumpkin variety (BLP) for a period of two 

weeks since the vegetable’s free radical 

reducing power, a measure of its antioxidant 

capacity, is relatively conserved with these 

preservation techniques (especially the 

freezing method). On the contrary, the ferric 

reducing antioxidant power of the preserved 

slender leaf pumpkin variety (SLP) 

significantly decreased (p<0.05) relative to 

their fresh slender leaf control. A number of 

factors may be responsible; it could be 

possible that the slender leaf pumpkin variety 

(SLP) carries a higher load of microorganisms 

than the broad leaf variety (BLP) or that 

degradating enzymes in SLP are active even at 

low temperatures (4 and -20°C) than those in 

BLP, thereby leading to a breakdown of 

phytochemicals in SLP (Majewska et. al., 

2011) and the eventual loss of free radical 

reducing power (Pulido et. al., 2000).  
 

 
 

Figure 7. Effect of preservation on free radical reducing 

power (FRAP) of two varieties of pumpkin leaves. BLP 

denotes pumpkin leaves variety 1 (broad leaf) and SLP, 

pumpkin leaves variety 2 (small leaf); both preserved for 

two weeks at -20°C and 4°C. 
 

Conclusion 
 

It could be inferred from  this  study  that  

broad leaf pumpkin variety (BLP) can be 

preserved by freezing (temperature -20°C) for 

a period of two weeks without any significant 

(p>0.05) loss of its valuable phytochemicals 

and antioxidant capacity. 
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