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Abstract: Phytate or phytic acid (Fe4P6C6H6O24), an anti-nutritional factor impairing mineral absorption and protein digestion 

even when present in small amounts has been a subject of investigation from nutritional and chemical viewpoints. As an essential 

source of phosphorus, phytic acid, which is the inositol combined with six phosphates group, is also a common component in most 

plants. Simplified methods for its determination is needed. In the light of these, three matured species of beans(50g each), soya 

(Glycine max), Brown [Phaseolus vulgaris (Pinto group)] and White/navy (Phaseolus vulgaris) beans were analyzed for phytate by 

direct precipitation of ferric phytate complex with 0.01M/L hydrochloric acid and centrifuged at 4000rpm for 10 minutes. The 

derived order of phytate is; soya bean (0.9605 ± 0.0035) mg > white/navy beans (0.9513± 0.0021) mg > (0.9495± 0.0063) mg with 

the triplicate determinations. This should trigger a practical approach for the reduction of phytate in beans especially. 
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1.0 INTRODUCTION 

Typically, plant sources of protein retain an important 

position in human diets. For instance, commonly eaten 

soybean meals have always been a growing interest in 

western nations in the form of isolates, concentrates, and 

thickener products [1]. Most of those phytate soybeans can 

be extracted through adequate direct heating paired with raw 

or reduced factors [1]. Low bioavailability of nutrients is not 

enhanced through heating because multiple researchers have 

claimed that phytic acid could have been responsible for the 

low availability of metals especially zinc [2]. To reliably 

examine the correlation between phytic acid and nutrient 

distribution in soybeans, a range of commodities other than 

soybeans should be allowed to accurately quantify the phytic 

acid content. Phytic acid is an essential origin of stored 

phosphate and inositol in plant materials with approximately 

70 percent of its total phosphorus [3] with 80 percent in 

legumes [4]. Furthermore, phytates are released naturally 

with the process of maturation on the grains and seeds, while 

most plant-based foods as well accumulate a variety of 

bioactive compounds as their phytochemicals [3]. A 

maximum amount of phytate exists in portion of ground 

grain and protein products. Dicotyledonous plants with seeds 

such as nuts, oilseeds, and legumes appear to be directly 

linked with proteins and often separated with the protein 

content of those products that are medium for phosphate and 

natural nutrients essential for plant nutrients [3]. Phytate is 

also a polydentate ligand that can chelate metallic ions at 

specific pH with effective reduction and bioavailability of 

important nutrients [3] [5]. Phytic acid is biochemically 

metabolized by phytases, or spontaneously to decrease 

phosphates of inositol as inositol tetra phosphate (IP4), 

inositol pentaphosphate (IP5) inositol triphosphate (IP3) 

under germination, preservation, fermentation, food 

preparation and absorption with the human gastrointestinal 

tract. Both IP5 and IP6 retain negative influence on nutrient 

bioavailability [3]. Phytates are identified for displaying 

pharmacological activities as iron chelate retarding iron-

mediated reactions with oxidation and preventing specific 

site DNA termination and blocking tumor formation through 

controlling of chemically reactive OH• radical[3]. Phytate 

analysis is based on indirect characterization, as no precise 

substrate is accessible for phytate evaluation. Phytate 

determination depends on the quantitative estimation of 

phosphate or Inositol as an indirect detection tool or as an 

easy-to-measure stoichiometric approach [3]. Descriptive 

techniques rely on inositol phosphate esters isolation and 

detection, with electrophoresis, thin layer, paper, and Ion 

exchange chromatography. Basically phytic acid 

experiments actually use ferric chloride to precipitate ferric 

phytate, and then sodium hydroxide to turn the precipitate 

into sodium phytate and ferric hydroxide [6]. Upon 
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accepting the ferric hydroxide with the acid it is easy to 

measure the iron as phytate. The condition in which phytate 

is present in various materials differs however. Both the 

protein and the mineral environments decide precisely the 

natural state of the phytate in the seed [7]. Phytate contained 

in a particular ecosystem of minerals and proteins does not 

inherently function in exactly the same way for a given 

assay. Meanwhile, soybeans, brown beans, and white beans 

with the applicability of wet ashing with acidic phytate 

precipitate using iron chloride as a precursor were developed 

for simplicity, accuracy, and reliability of phytic acid value. 

                                                                 

2.0 EXPERIMENTAL  

 2.1 Materials 

 50g of samples(soya, brown and white beans), 80% absolute ethanol, blender, water bath, volumetric flask, measuring cylinder, 

desiccator, standard ferric chloride solution, 0.01M HCl, what man filter paper, analytical balance, centrifuge, deionized water. 

 2.2 Methods 

 2.2.1 Maceration  

The beans sample (50g each) was washed with distilled water and homogenized with few quantity of hot 80% ethanol in a blender, 

which was further made up to mark (250ml) and further heated at 35
o
C with water bath for about 2minutes. The slurry mixture was 

filtered [3]. 

2.2.2 Solubilization and extraction of phytic acid 

Phytic acid was precipitated by adding excess standard ferric acid (1mg Fecl2/0.01M HCl) [11] to the filtrate achieved in step 

above. The precipitated mixture was centrifuged at 4000rpm for 10 minutes and was carefully decanted and dried in a desiccator to 

amass the ferric phytate precipate [3]. 

3.0 RESULTS AND DISCUSSION 
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Phytic acids were successfully estimated by active acidic 

precipitation of residual ferric phytate complex from the 

standard ferric salt with the recalls of some of their 

nutritional and proximate information (Table 1). The levels 

of phytates were concisely reported and represented in table 

2 and figure 1.  

4.0 CONCLUSION 

 For several instances, phytate is regarded as an unacceptable 

characteristic because of its chelating ion effects, which are 

necessary. And with the marked evidence of the significance 

of phytates in the reduction of colorectal cancer and tumor 

formation. As it is highly essential to determine the quantity 

of phytate in the diet we consume so as to decide the 

measures that will reduce or limit the activity of phytate 

acid. 
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