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Abstract 

Consumption of diets rich in vegetables and fruits protects the human body from acute and chronic 

diseases. This study determines the effect of blanching on some antinutritional factors and mineral 

content of Basella alba and Amaranthus hybridus using standard methods. The vegetables were 

blanched in deionized water for 5 minutes at 100oC. The phytate and oxalate contents of 

unblanched Basella alba were significantly (p<0.05) lowered when compared with unblanched 

Amaranthus hybridus. Blanching caused a significant (p<0.05) decrease in the phytate content by 

22.3% and 32.8%, respectively when blanched Amaranthus hybridus and blanched Basella alba 

BBA were compared with their corresponding unblanched leaves. Also blanching elicited a 

significant (p<0.05) reduction in the oxalate level by 44.4% and 18.8%, respectively when 

blanched Amaranthus hybridus and blanched Basella alba BBA were matched with their 

unblanched counterparts. The mineral (Fe, Ca, Mg, Cu, and Zn) content was significantly 

(p<0.05) higher in unblanched Basella alba than unblanched Amaranthus hybridus, which 

decreases significantly (p<0.05) to varying extents after blanching in both vegetables. Blanching 

reduces the mineral content of Basella alba and Amaranthus hybridus leaves but makes them more 

bioavailable by reducing their phytate and oxalate. Hence, other processing techniques should be 

developed which reduce the antinutrient content only.  
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1. Introduction 

Vegetables are the edible part of plants that are rich sources of micronutrients and phytochemicals 

(Amao, 2018; Samtiya et al., 2020). Ingestion of diets rich in vegetables and fruits is strongly 

associated with overall good health improvement, protect the human body from acute and chronic 

diseases (Nath et al., 2009; Babalola et al., 2010), and reduced risk for some forms of cancer, heart 

disease, stroke, diabetes, anaemia, gastric ulcer and rheumatoid arthritis (Naeem and Ugur, 2019). 

Basella alba is a highly succulent vegetable similar to waterleaf (Harry, 2000). Of the many 

spinach cultivars, Basella alba is one of the most cultivated in Africa, probably due to good 

environmental factors such as high temperature, high rainfall, and moist, fertile soils with high 

organic matter observed in the African continent (Procher, 1995). Basella alba is used largely as 

food in the southwestern part of Nigeria. It is commonly known as “Amunututu” in the Yoruba 

language. Basella alba has been an important source of some vitamins and is useful in treating 

about:blank
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many health-related diseases (Haskell et al., 2004; Ramu et al., 2011; Rahmatullah et 

al., 2010). Basella alba leaves are consumed because they possess gastro-protective, anti-ulcer, 

anti-oxidative, anti-inflammatory activity, wound healing, testosterone improving, libido 

improving, laxative potentials (Deshmukh and Gaikwad, 2014). Amaranthus species are a diverse 

category of vegetables. It is known as ‘inene’ in southeastern Nigeria and ‘alaihu’ in northern 

Nigeria, and ‘efo’ in southwestern Nigeria. Amaranthus hybridus, commonly called smooth 

amaranth, smooth pigweed, red amaranth, or slim amaranth, it is a species of annual flowering 

plant that can grow up to 2m. Amaranthus hybridus is commonly planted in West Africa, 

Indonesia, and Malaysia (Hugue, 1989).  

Amaranthus is highly nutritious; both the grain amaranth and leaves are utilized for humans and 

animal food (Tucker, 1986). The plant has been used in treating dysentery, ulcers, and hemorrhage 

of the bowel due to its astringent property (Krochmal et al.,1973). Leaves possess an antibacterial 

effect (Cyrus et al., 2008), cleansing effect and also help to reduce tissue swelling (Chatterjee et 

al., 2012). Amaranthus hybridus leaves have also been reported to inhibit and/or reverse jaundice, 

rheumatism, pain, ache, abscesses, burns, wound menorrhagia, inflammation, and eczema 

(Ganjare and Raut, 2019). 

Minerals are inorganic nutrients required by the body in a small amount. They are necessary for 

the maintenance of specific physicochemical processes that are essential to life. Although they 

yield no energy, they play essential roles in different metabolic processes (Soetan et al., 2010). 

Antinutritional factors such as phytate, tannin, and oxalate have been reported to be available in 

vegetables. Antinutritional factors are known to interfere with metabolic processes, such as the 

bioavailability of nutrients (Ram et al., 2020). Phytic acid has an affinity to chelate polyvalent 

cations, such as minerals, and trace elements and could, in this way, interfere with their absorption. 

Also, phytate inhibits the function of some digestive enzymes. Oxalate is known to interfere with 

the absorption of Ca2+ by reducing its availability due to the formation of calcium oxalate in the 

intestine of monogastric animals. However, it has little or no effect on the absorption of Zn (Ram 

et al., 2020). 

Blanching is a technique performed before freezing, canning, or drying in which fruits or 

vegetables are heated for inactivating enzymes, modifying texture, preserving the colour, flavour, 

and nutritional value. Also, similar to other thermal processes, blanching has been shown to affect 

the content of some nutritional and bioactive components of vegetables such as vitamin C (Sablani, 

2006). Therefore, the purpose of this study was to evaluate the effect of blanching on the 

antinutritional and mineral content of Basella alba and Amaranthus hybridus vegetables. 

2.  Materials and Methods 

2.1 Collection of plant sample 

Basella alba and Amaranthus hybridus vegetables were harvested from their natural 

habitat. Basella alba was harvested from Ikoro-Ekiti, Ekiti state, while Amaranthus hybridus was 
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harvested from Samaru, Zaria, Kaduna state. The two vegetables were identified and authenticated 

in the Department of Biological Sciences, Ahmadu Bello University, Zaria, where vouchers 

numbers; 2225 and 20785 were deposited for Basella alba and Amaranthus 

hybridus, respectively. 

2.2 Preparation of the vegetables  

The harvested vegetables were washed in deionized water and divided into two parts. The first part 

was air-dried at room temperature (28oC), grounded, and stored for further use, while the second 

part was blanched. 

2.3 Blanching of the vegetables 

Basella alba and Amaranthus hybridus leaves were blanched separately in deionized water at 

100℃ for 5 minutes as described by De Corcuera et al. (2004). The blanched vegetables were 

dried at room temperature (28oC) and grounded. They were stored for further use. 

2.4 Quantitative determination of some antinutrients 

Phytic acid determination 

Phytic acid content was determined using the method described by Lucas and Maskakas, (1975). 

Sample (2 g) was weighed into a 250 mL conical flask, 100 mL of 2% concentrated HCl was used 

to soak the sample for 3 hours. The mixture was filtered, 50 mL of the filtrate was placed in a 250 

mL beaker, and 107 mL of distilled water was added to each solution; 10 mL of 0.003 M 

thiocyanate solution was added and then titrated with standard iron chloride solution, which 

contains 0.00195 iron per mL. 

Calculations: % Phytic acid = Y × 1.19 × 100 

Where Y = titre value × 0.00195 

Oxalic acid determination 

Oxalic acid content was determined by the titrimetric method as described by Day and Underwood, 

(1986). Sample (1 g) was weighed into a 100 mL conical flask with 75 mL of 3 M H2SO4 and 

stirred for 1 hour. It was then filtered using Whatman No 1 filter paper. From the filtrate, 25 mL 

was taken and titrated while hot (80-90℃) against 0.1 M KMnO4 solution until a faint pink colour 

persists for at least 30 seconds.  

Calculations: Oxalate (mg/100g) = T × Vme × D.F. × 100/Me × Ms (g) 

Where T was titre value of KMnO4 (mL), Vme was volume mass equivalent (1 cm3 of 0.05 M 

KMnO4 solution is equivalent to 0.00225 anhydrous oxalic acid), Me was molar equivalent of 

KMnO4 redox reaction, Ms was mass of sample used, D.F. was dilution factor (Vt/A =75/25 = 3), 

where Vt was total volume of titrate (filtrate 75 mL), and A was Aliquot used (25 mL). 
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2.5 Quantitative determination of mineral content and Sample digestion (Wet) 

This was determined using the method of AOAC (2000). Powdered plant sample (0.2 g) was 

weighed into the digestion tube, and 5 mL of HNO3-HClO4 (2:1, v/v) mixture was added and 

mixed. The tube was placed into the digestion block inside a fume hood, and the temperature was 

set at 150℃ and digestion was done for 1 hour 30 minutes. The temperature was later increased to 

230℃ and digested for another 30 min (white fuming stage). The temperature was reduced to 

150℃, 1 mL of HCl was added and heated for 30 minutes. The digester was switched off and 

allows to cool to room temperature, and water was added to get to the 50 mL mark on the tube. 

The concentration of Fe, Mg, Zn, Cu, and Ca was read using the flame atomic absorption 

spectrophotometer (FAAS), AA 500 model. 

2.6 Statistical analysis 

All the data were expressed as mean ± standard error of the mean (S.E.M). Differences between 

the experimental groups were assessed by one-way ANOVA followed by Duncan’s test. Values 

were considered statistically significant when p< 0.05. 

3. Results and Discussion 

Vegetables play an essential role in the human diet as they are essential sources of vitamins, 

nutrients, and antinutrients (Oboh, 2005). They are widely recommended because of their health-

promoting properties, and they have a high concentration of minerals, especially electrolytes 

(Slavin and Lloyd, 2012). The effect of blanching on the antinutrient content of Basella alba and 

Amaranthus hybridus leaves was quantified (Fig. 1). The phytate and oxalate contents of 

unblanched Basella alba were significantly (p<0.05) lowered when compared with unblanched 

Amaranthus hybridus. Blanching-induced a significant (p<0.05) decrease in the phytate content 

(Fig. 1a) by 22.3% and 32.8%, respectively when blanched Amaranthus hybridus and blanched 

Basella alba BBA were compared with their unblanched counterparts. Also blanching caused a 

significant (p<0.05) reduction in the oxalate level (Fig. 1b) by 44.4% and 18.8%, respectively 

when blanched Amaranthus hybridus and blanched Basella alba BBA were compared with their 

unblanched counterparts. The reduction in phytate and oxalate in all the vegetables disagrees with 

the earlier report by Adegunwa et al. (Adegunwa et al., 2011), that blanching increases the phytate 

content of vegetables. On the other hand, it agrees with the finding of Udei et al. (2004), who 

stated that since most of the antinutritional factors are heat-labile, blanching could reduce or 

inactivate them. In the research carried out by Udei et al. (2004), they examined the effect of 

blanching for a long period of time (90 minutes). But in our research, we used a very short time (5 

minutes) and we observed that the difference is significant. The reduction in these antinutritional 

factors can also result from rupture of the superficial layer of the vegetables where the 

concentration of the antinutritional factors is highest due to blanching (Virginia et al., 2012). 
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Figure 1: (a-b) Influence of blanching on antinutrient content of Basella alba and Amaranthus 

hybridus leaves (a) phytate (b) oxalate. UBAH, unblanched Amaranthus hybridus; BAH, blanched 

Amaranthus hybridus; UBBA, unblanched Basella alba; blanched Basella alba BBA. Bars 

represent mean ± standard deviation. Bars with different letters are significantly different at p < 

0.05. 

The influence of blanching on mineral levels of Basella alba and Amaranthus hybridus leaves was 

analysed (Figures 2 and 3). All the minerals (Ca, Mg, Fe, Cu, and Zn) contents of unblanched 

Basella alba were significantly (p<0.05) higher when compared with unblanched Amaranthus 

hybridus. Blanching caused significant (p<0.05) decreases in the Ca (Fig. 2a) by 15.8% and 21.6%, 

Mg (Fig. 2b) by 7.0% and 44.2%, respectively when blanched Amaranthus hybridus and blanched 

Basella alba BBA were compared with their unblanched counterparts. Also blanching elicited a 

significant (p<0.05) reduction in the transition metals Fe (Fig. 3a) by 80.7% and 41.4%, Cu (Fig. 

3b) by 50.6% and 60.0%, and Zn (Fig. 3c) by 34.8% and 73.1%, respectively when blanched 

Amaranthus hybridus and blanched Basella alba BBA were compared with their unblanched 

counterparts. 
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The higher mineral content of Basella alba compared to Amaranthus hybridus can be due to the 

difference in soil composition they were planted on and the rate of mineral intake by the individual 

plant (Asaolu and Asaolu, 2010; Kawashima and Valente-Soares, 2005). The decrease in the 

mineral content of both the vegetables after blanching agrees with the finding of De Corcuera 

(2004), who suggested that depending on the type and duration of blanching, it can affect the 

colour, texture, and nutritional content of vegetables. Minerals and vitamins leach out of the 

vegetables during blanching, especially water blanching (Asaolu and Asaolu, 2010). 

 

 

Figure 2: (a-b) Influence of blanching on the mineral content of Basella alba and Amaranthus 

hybridus leaves (a) Calcium (b) Magnesium. UBAH, unblanched Amaranthus hybridus; BAH, 

blanched Amaranthus hybridus; UBBA, unblanched Basella alba; blanched Basella alba BBA. 

Bars represent mean ± standard deviation. Bars with different letters are significantly different at 

p < 0.05. 

0

100

200

300

C
a
 (

m
g
/1

0
0
g
)

b

a

c

a

(a)

UBAH BAH UBBA BBA
0

500

1000

1500

2000

M
g

 (
m

g
/1

0
0

g
) c

b

d

a

(b)



Moses et al./MUJAST Volume 2 Issue 1 June/July 2022: 16 -26 

22 
 
 

 

Figure 3: (a-c) Influence of blanching on transition element of Basella alba and Amaranthus 

hybridus leaves (a) Iron (b) Copper (c) Zinc. UBAH, unblanched Amaranthus hybridus; BAH, 

blanched Amaranthus hybridus; UBBA, unblanched Basella alba; blanched Basella alba BBA. 

Bars represent mean ± standard deviation. Bars with different letters are significantly different at 

p < 0.05. 

An alteration of the concentrations of these minerals could have severe physiological penalties for 

the organism consuming the vegetables. This could be seen from the diverse functions of the 

minerals. The body cannot biosynthesize these minerals and must acquire them from diets. 

Calcium is a major structural component of bones and teeth, and essential in blood clotting, 

maintenance of blood pressure and acid-base balance in the blood, nerve regulation, muscle 

contraction, cellular metabolism, milk, and egg production, reduces colorectal adenomas and 

cholesterol (Cormick and Belizán, 2019). 
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Magnesium participates in hundreds of biochemical reactions in the body. It attenuates depression, 

type 2 diabetes, blood pressure, inflammation, migraines, insulin resistance, and premenstrual 

syndrome (Barbagallo et al., 2021). Iron is an essential element for most life on earth, including 

human beings. It is responsible for the formation of haemoglobin, myoglobin, and cytochrome, 

regulates body temperature, muscle activity, catecholamine metabolism, thyroid function, immune 

system, brain development, and function (Moustarah and Mohiuddin, 2020). Copper serves as a 

cofactor and/or a fundamental structure of many metalloenzymes (superoxide dismutase, 

ceruloplasmin, lysyl oxidase, cytochrome oxidase, and tyrosinase), reduces oxidative stress and 

cholesterol level, improves wound healing, maintain the immune system, participate in immune 

cells, collagen, mitochondria, and bone formation, and sustains the elasticity of blood vessels, 

which allows maintenance of blood pressure. Copper is crucial to the normal formation of the brain 

and nervous system throughout life. The human brain has over 100 billion neurons, copper 

connects them to 10 thousand other neurons (Hefnawy and Khaiat, 2015). Zn plays important roles 

in cell-mediated immunity, bone formation, tissue growth, brain function, healing, and repair, 

DNA synthesis, growth and development of tissues (skin, muscles, joints), antioxidant systems 

SOD and embryogenesis processes such as proliferation, differentiation, apoptosis, migration, 

maturation, myelination, synaptogenesis, and pruning (Roohani et al., 2013). 

4. Conclusion 

In conclusion, short time blanching significantly reduces the mineral content of Basella alba and 

Amaranthus hybridus leaves while also lowering phytate and oxalate, making them more 

accessible. As a result, additional processing strategies that merely lower the antinutrient content 

should be developed.  

Acknowledgement 

We acknowledge Mr. Mohammed Gado of the National Research Institute of Chemical 

Technology, Zaria, for his assistance during the laboratory work. 

References 

Adegunwa, M. O., Alamu, E. O., Bakare, H. A., and Oyeniyi, C. O. (2011). Proximate and 

bioactive contents of some selected vegetables in Nigeria: Processing and varietal 

effects. American Journal of Food and Nutrition, 1(4), 171-177. 

Agbaire, P. O., and Emoyan, O. O. (2012). Nutritional and antinutritional levels of some local 

vegetables from Delta State, Nigeria. African Journal of food science, 6(1), 8-11. 

Amao, I. (2018). Health benefits of fruits and vegetables: Review from Sub-Saharan 

Africa. Vegetables: Importance of Quality Vegetables to Human Health, 33-53. 

Asaolu, S. S., and Asaolu, M. F. (2010). Trace metal distribution in Nigerian leafy 

vegetables. Pakistan Journal of Nutrition, 9(1), 91-92. 



Moses et al./MUJAST Volume 2 Issue 1 June/July 2022: 16 -26 

24 
 
 

Association of Official Analytical Chemists (AOAC). 2000. Official methods of analysis of 

AOAC International, (17th ed.), Gaithersburg, MD, USA.  

Babalola, O. O., Tugbobo, O. S., and Daramola, A. S. (2010). Effect of processing on the vitamin 

C content of seven Nigerian green leafy vegetables. Advance Journal of Food Science and 

Technology, 2(6), 303-305. 

Barbagallo, M., Veronese, N., and Dominguez, L. J. (2021). Magnesium in aging, health and 

diseases. Nutrients, 13(2), 463. 

Chatterjee, P., Chandra, S., Dey, P., and Bhattacharya, S. (2012). Evaluation of anti-inflammatory 

effects of green tea and black tea: A comparative in vitro study. Journal of advanced 

pharmaceutical technology and research, 3(2), 136. 

Cormick, G., and Belizán, J. M. (2019). Calcium intake and health. Nutrients, 11(7), 1606. 

Cyrus, W. G., Daniel, G. W., Nanyingi, M. O., Njonge, F. K., and Mbaria, J. M. (2008). 

Antibacterial and cytotoxic activity of Kenyan medicinal plants. Memórias do Instituto 

Oswaldo Cruz, 103, 650-652. 

Day, J. R. A., and Underwood, A. L. (1986). Quantitative Analysis (5th ed.). Prentice-Hall 

Publications, London. pp. 701.  

De Corcuera, J. I. R., Cavalieri, R. P., and Powers, J. R. (2004). Blanching of foods. Encyclopedia 

of Agricultural, Food and Biological Engineering. Marcel Dekker, New York City, NY, 

USA, 1-5. 

Deshmukh, S. A., and Gaikwad, D. K. (2014). A review of the taxonomy, ethnobotany, 

phytochemistry, and pharmacology of Basella alba (Basellaceae). Journal of Applied 

Pharmaceutical Science, 4(01), 153-165. 

Ganjare, A., and Raut, N. (2019). Nutritional and medicinal potential of Amaranthus 

spinosus. Journal of Pharmacognosy and Phytochemistry, 8(3), 3149-3156. 

Harry, A. M. (2000). Edible leaves. In Proceeding of the workshop on edible leaves at Department 

of Horticulture, University of Georgia, Georgia (pp. 83-85). 

Haskell, M. J., Jamil, K. M., Hassan, F., Peerson, J. M., Hossain, M. I., Fuchs, G. J., and Brown, 

K. H. (2004). Daily consumption of Indian spinach (Basella alba) or sweet potatoes has a 

positive effect on total-body vitamin A stores in Bangladeshi men. The American journal 

of clinical nutrition, 80(3), 705-714. 

Hefnawy, A. E., and El-Khaiat, H. M. (2015). The importance of copper and the effects of its 

deficiency and toxicity in animal health. International Journal of Livestock 

Research, 5(12), 1-20. 

Hugues, D., and Philip, D. L. (1989). African Garden and Orchards. 



Moses et al./MUJAST Volume 2 Issue 1 June/July 2022: 16 -26 

25 
 
 

Kawashima, L. M., and Valente-Soares, L. M. (2005). Effect of blanching time on selective 

mineral elements extraction from the spinach substitute (Tetragonia expansa) commonly 

used in Brazil. Food Science and Technology, 25(3), 419-424. 

Krochmal, A and Connie, K. (1973). A Guide to the Medicinal Plants of the United States. 

Quadrangle, the New York Times Book Company, New York, 259 pgs. 

Lucas, G. M., and Markakas, P. (1975). Phytic acid and other phosphorous compounds of lima 

beans (Phaseolus lunatus). Journal of Agriculture and Food Chemistry, 23, 13-15. 

Moustarah, F., and Mohiuddin, S. S. (2020). Dietary iron. StatPearls [Internet]. 

Naeem, M. Y., and Ugur, S. (2019). Nutritional Content and Health Benefits of Eggplant. Turkish 

Journal of Agriculture-Food Science and Technology, 7(sp3), 31-36.  

Nath, K. G., Vijayalakshmi, D., Yankanchi, G. M., and Patil, R. B. (2009). Proximate composition 

of underutilized green leafy vegetables in Southern Karnataka. Asian Journal of Home 

Science, 3(2), 118-120.  

Oboh G. 2005. Effect of blanching on the antioxidant properties of some tropical green leafy 

vegetables. LWT-Food Science and Technology, 38(5): 513-517. 

Procher, M. H., Ken, F and Facciola, S. Y. (1995) Plant for a future land care system. Research 

laboratory publication. Department of Crop production, Institute of Land and Food 

Resources, The University of Melbourne, Australia (pp 1-5). 

Rahmatullah, M., Rahman, M. A., Haque, M. Z., Mollik, M. A., Miajee, Z. U. M. E. U., Begum, 

R and Khatun, M. A. (2010). A survey of medicinal plants used by folk medicinal 

practitioners of Station Purbo Para village of Jamalpur Sadar Upazila in Jamalpur district, 

Bangladesh. American-Eurasian Journal of Sustainable Agriculture, 4(2), 122-135. 

Ram, S., Narwal, S., Gupta, O. P., Pandey, V., and Singh, G. P. (2020). Anti-nutritional factors 

and bioavailability: approaches, challenges, and opportunities. In Wheat and Barley Grain 

Biofortification (pp. 101-128). Woodhead Publishing. 

Ramu, G., Krishna Mohan, G., and Jayaveera, K. N. (2011). Preliminary investigation of 

patchaippasali mucilage (Basella alba) as tablet binder. International Journal of Green 

Pharmacy, 5(1), 25-27. 

Roohani, N., Hurrell, R., Kelishadi, R., and Schulin, R. (2013). Zinc and its importance for human 

health: An integrative review. Journal of research in medical sciences: the official journal 

of Isfahan University of Medical Sciences, 18(2), 144. 

Sablani, S. S. (2006). Drying of fruits and vegetables: retention of nutritional/functional 

quality. Drying Technology, 24(2), 123-135. 



Moses et al./MUJAST Volume 2 Issue 1 June/July 2022: 16 -26 

26 
 
 

Samtiya, M., Aluko, R. E., and Dhewa, T. (2020). Plant food anti-nutritional factors and their 

reduction strategies: An overview. Food Production, Processing and Nutrition, 2(1), 1-

14. 

Savage, G. P., and Mårtensson, L. (2010). Comparison of the estimates of the oxalate content of 

taro leaves and corms and a selection of Indian vegetables following hot water, hot acid 

and in vitro extraction methods. Journal of Food Composition and Analysis, 23(1), 113-

117.  

Slavin, J. L., and Lloyd, B. (2012). Health benefits of fruits and vegetables. Advances in 

nutrition, 3(4), 506-516. 

Soetan, K. O., Olaiya, C. O., and Oyewole, O. E. (2010). The importance of mineral elements for 

humans, domestic animals and plants-A review. African journal of food science, 4(5), 

200-222.  

Tucker, J. B. (1986). Amaranth: the once and future crop. Bioscience 36:9-13. 59 – 60. 

Udensi, E. A., Onwuka, G. I., and Okoli, E. G. (2004). Effect of processing on the levels of some 

Antinutritional factors in Mucuna utilis. Plant Products Research Journal, 8(1), 1-6.  

Virginia, P., Swati, V., andand Ajit, P. (2012). Effect of cooking and processing methods on 

oxalate content of green leafy vegetables and pulses. Asian Journal of Food and Agro-

Industry, 5(4), 311-314.Anjorin, T. S., Ikokoh, P., and Okolo, S. (2010). Mineral 

composition of Moringa oleifera leaves, pods and seeds from two regions in Abuja, 

Nigeria. International Journal of Agriculture and Biology, 12(3), 431-434. 

 

 


