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ABSTRACT: Various blanching methods were applied to tomatoes and pumpkin leaves (Telfairia occidentalis) to 

investigate the effect of the different blanching method on some of its nutritional content. The effects of steam and water 

blanching as a pretreatment on raw tomatoes and pumpkin leaves (control) were investigated in this study using standard 
methods.  For tomatoes, the %nitrogen, potassium, vitamin A, C and E) mg/100g for raw were;0.48, 68.82mg/100g, 

0.88mg/100g, 38.82mg/100g, 0.78mg/100g respectively. 0.45, 69.68mg/100g, 0.58mg/100g, 32.43mg/100g and 

0.55mg/100g for water blanched respectively and 0.42, 69.14mg/100g, 0.47mg/100g, 29.66mg/100g, 0.42mg/100g 
respectively for steam blanching. * For pumpkin leaves, the %nitrogen, potassium, vitamin A, C and E) mg/100g for raw 

were; 0.98, 46.82mg/100g, 4.63mg/100g, 60.41mg/100g, 0.89mg/100g respectively. 0.95, 46.73mg/100g, 2.38mg/100g, 

41.08mg/100g and 0.59mg/100g for water blanched respectively and 0.94, 46.10mg/100g, 1.20mg/100g, 32.16mg/100g, 
0.52mg/100g respectively for steam blanching. The results indicate that water and steam blanching significantly reduce 

the nutritional content. The values of the nutrient were higher in water blanching compared to steam blanching. 
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Blanching is a cooking process in which food 

substance, usually a vegetable or fruit is scalded in 

boiling water, removed after a brief, timed interval, 

and finally plunged into iced water or placed under 

cold running water to halt the cooking process (Reyes 

et al., 2004). Blanching is used to destroy enzymatic 

activity in vegetable and some fruit prior to other 

processing like freezing or dehydration or canning or 

thermal processing. It is a pretreatment applied to food 

before the main processing steps by mild heat for a 

specific time followed by rapid cooling or passing 

immediately to the next processing stage. Other effect 

of blanching on fruits and vegetable include; expelling 

of air and gases in the product, reduction in the product 

volume (BAT, 2005). The factors that influence the 

blanching time are; (1) the type of fruit or vegetable 

(2) the size of the pieces of food (3) the blanching 

temperature and (4) the method of heating (Fellows, 

2006). In steam blanchers, a product is transported by 

a chain or belt conveyor through a chamber where 

‘‘food-grade’’ steam at approximately 100oC is 

directly injected. Usually, temperature in the 

headspace is measured and the flow rate of steam is 

controlled. Steam blanching is usually used for cut and 

small products, and requires less time than water 

blanching because the heat transfer coefficient of 

condensing steam is greater than that of hot water 

(refer to the articles ‘‘Convection Heat Transfer in 

Foods’’ and ‘‘Convective Heat Transfer 

Coefficients’’). (Reyes et al., 2004). Water blanching 

is performed in hot water at temperatures ranging 

typically from 70C to 100C. However, low 

temperature long-time (LTLT) blanching and 

combinations of LTLT with high-temperature short-

time (HTST) blanching have also been studied. Water 

blanching usually results in a more uniform treatment, 

allowing processing at lower temperatures. There are 

water blanchers that use a screw or a chain conveyor 

to transport the product inside the tank, where hot 

water is added. Others use a rotary drum to immerse 

and convey the product. Water is usually heated 

indirectly with steam in a heat exchanger; therefore, 

steam quality does not need to be ‘‘food-grade.’’ 

Water blanching requires longer processing times, 

results in increased leaching of minerals and nutrients 

such as vitamins, and produces effluents with large 

biological oxygen demand (BOD). The objective of 

this paper is to investigate the effects of steam and 

mailto:sholams2000@yahoo.co.uk
https://www.ajol.info/index.php/jasem
http://ww.bioline.org.br/ja
mailto:sholams2000@yahoo.co.uk
mailto:odewole2005@yahoo.com
mailto:olawaleola01@yahool.com
mailto:rafatabdulraheem@yahoo.com
https://dx.doi.org/10.4314/jasem.v25i2.7


Effect of Two Blanching Methods…...                                                                                                               184 

SUNMONU, MO; ODEWOLE, MM; AJALA, EO; SANI, ROA; OGUNBIYI, AO 

water blanching on the nutritional compositions of 

tomato and pumpkin leaves. 

 

MATERIALS AND METHODS 
Sample preparation: Fresh tomatoes were purchased 

from mandate market Ilorin Kwara State, Nigeria. The 

tomatoes and pumpkin leaves were rinsed with warm 

water and then cut into average sizes of 5mm and 

10mm thickness for easy penetration of steam. The 

already cut tomatoes and pumpkin leaves were 

arranged on the blanching net. Water was filled into 

the blanching pot to a level below the blanching net 

and the blanching net containing the cut tomatoes were 

inserted and then tightly covered with its lid.  

 

 

 
 

 
Fig 3a. Exploded View of the Fruit and Vegetable Blancher 

(Electric Source) 

 

 
Fig 3b. Exploded View of the Fruit and Vegetable Blancher 

(Charcoal Source) 
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The blancher was plugged to electricity and the 

temperature regulator will be set to a required 

blanching temperature otherwise, the coal pot filled 

with already ignited charcoal could be slotted in if 

electricity is unavailable at a required blanching time. 

When the blanching time was over, the blanched 

tomatoes and pumpkin leaves were then taken to the 

laboratory to determine if it retains it color and 

nutritional content. Plates 1 to 6 show the picture of 

whole tomatoes, sliced tomatoes, sliced tomatoes 

arranged in blanching net, whole pumpkin, cut 

pumpkin leaves and the pictorial view of the fruit and 

vegetable blancher respectively. Also Figure 3a and 3b 

show the exploded views of the fruit and vegetable 

blancher with electric Source and charcoal source 

respectively. 

 

RESULTS AND DISCUSSION 
Table 1 and Table 2 show the data of some nutritional 

content of raw, water blanched and steam blanched 

tomatoes and pumpkin leave (Telfairia occidentalis) 

respectively. Figures 4 and 5 show the graphical 

illustration of the nutritional contents of raw, steam 

and water blanched tomatoes and pumpkin leaves 

respectively. Hot water and steam blanching 

significantly decrease the ascorbic acid content to 

32.43mg/100g and 29.66mg/100g respectively for 

tomatoes and 41.08mg/100g and 32.16mg/100g 

respectively for pumpkin leaves. This observation 

agreed to (Lee et al., 2000) that the main mechanisms 

of ascorbic acid loss during steam and water blanching 

could be enzymatic oxidation and thermal 

degradation, the main mechanism of ascorbic acid 

losses during hot water blanching is leaching or 

diffusion from the plant to the blanching water. 

Vitamin C is highly water-soluble and sensitive to 

heat. These properties make it susceptible to 

processing technologies as well as cooking in the 

home. Also, the result agrees with the findings of 

Nkafamiya et al., 2010 who also reported a decrease 

in the vitamin contents during the blanching of non- 

convectional leafy vegetables. According to the 

Centers for Disease Control and Prevention, good 

sources of vitamin C include tomatoes as well as leafy 

greens. Estimated values revealed significant decrease 

in vitamin C content in the blanched fruit sample. This 

could be due to the fact that vitamin C is by far the 

least stable nutrient during processing; it is highly 

sensitive to oxidation and leaches into water during 

processing (Franke et al., 2004; Patras et al., 2011). 

The decrease agrees with earlier findings on some 

Nigerian vegetables that reported 47.5 - 82.4% loss in 

vitamin C content during blanching (Oboh, 2005). 

 
Table 1. Nutritional contents of tomatoes 

Tomatoes %nitrogen  Potassium 

(mg/100g) 

VitaminA 

(mg/100g) 

VitaminC 

(mg/100g) 

VitaminE 

(mg/100g) 

Raw 

Water- blanched 
Steam- blanched 

0.48 

0.45 
0.42 

69.82 

69.68 
69.14 

0.88 

0.58 
0.47 

38.82 

32.43 
29.66 

0.78 

0.55 
0.42 

 

Table 2. Nutritional contents of pumpkin leaves 

Pumpkin leaves % 
Nitrogen 

potassium 
(mg/100g) 

Vitamin A 
(mg/100g) 

Vitamin C 
(mg/100g) 

Vitamin E 
(mg/100g) 

Raw 

Water- blanched 

Steam- blanched 

0.98 

0.95 

0.94 

46.82 

46.73 

46.10 

4.63 

2.38 

1.20 

60.41 

41.08 

32.16 

0.89 

0.59 

0.52 

 
Fig 4: Nutritional content of raw, water blanched and steam blanched tomatoes 
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Fig 5: nutritional content of raw, water blanched and steam blanched pumpkin leave 

 

Figure 4 and 5 shows the effect of blanching (hot water 

and steam blanching) on the % nitrogen of fresh 

tomatoes and pumpkin leave respectively. From the 

figures, the interpretation is the same as that of the 

effect it has on ascorbic acid content. Raw tomatoes 

had a %nitrogen initial content of 0.48 and that of raw 

pumpkin leave of 0.98. The values in both products 

reduces significantly in both water and steam 

blanching treatment to 0.45 and 0.42 for tomatoes 

respectively and 0.95 and 0.94 respectively for 

pumpkin leave. These findings are in accordance with 

a report that green leafy vegetables are good sources 

of dietary minerals (Akindahunsi and Oboh,1999). 

However, all processing of the leaves caused 

significant decrease in all the minerals analyzed. 

These findings agreed with earlier reports by 

(Akindahunsi and Oboh, 1999) that blanching may 

cause a significant decrease in the mineral 

composition of leafy vegetables. 

 

The initial potassium content of tomatoes and 

pumpkin leaves decreases insignificantly from 

69.82mg/100g and 46.82mg/100g respectively to 

69.68mg/100g and 46.73mg/100g respectively for 

water blanching and to 69.14mg/100g and 

46.10mg/100g respectively for steam blanching. 

 

The soluble fraction contains 39% of the total amount 

of the mineral indicating that part of the mineral is 

connected to insoluble structures and is not readily 

accessible in the raw vegetable. Blanching for 1 

minute increased the concentration of potassium in the 

soluble fraction to 54 and 44% respectively of the total 

amount of element initially present (NRC, 1989). This 

result is in agreement with the findings of other 

researchers (Oboh, 2005; Mepha et al., 2007; Musa 

and Ogbadoyi, 2012) who reported that various 

conventional food processing techniques such as 

blanching and cooking caused significant reductions 

in mineral contents of vegetables. 

For vitamin A, it also follows the same pattern as that 

of vitamin C. The raw tomatoes had an initial content 

of 0.88mg/100g in which the values reduce to 

0.58mg/100g for water blanching and 0.47mg/100g 

for steam blanching and also, the pumpkin leave had 

an initial content of 4.63mg/100g and reduces to 2.38 

for water blanching and 1.20mg/100g for steam 

blanching. For vitamin E, raw tomatoes had an initial 

content of 0.78mg/100g and reduces significantly to 

0.55 for water blanching and 0.42mg/100g for steam 

blanching.  

 

The pumpkin leave with initial content of 

0.89mg/100g reduces to 0.59mg/100g and 

0.52mg/100g for water and steam blanching 

respectively. The decrease in both vitamin content as 

reported by (Wiel and Low, 2014) that thermal 

blanching has negative effect on both vitamins 

because they are water soluble nutrients and vitamins 

act as antioxidants that block harmful chemical 

reactions caused by oxidation in human body. 

 

The reductions of these vitamins may be attributed to 

leaching and thermal destruction of these vitamins 

(Jacob, 1999). This observed decrease may be due to 

the isomerization and oxidation of βcarotene which is 

considered as source of provitamin A (Rodriguez, 

2001) 

 

Conclusions: This research focused on the 

development and performance evaluation of a dual 

power source fruit and vegetable blancher. The water 

blanching method gave better results in terms of 

nutritional compositions of tomatoes and pumpkin 

leaves when compared with steam blanching method 

of preservation. Also, due to the fluctuation and 

irregularity in electricity supply, an alternative source 

of energy (charcoal) has been adopted in this research 

making the device to be a dual energy source. 
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