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                                    ABSTRACT     

 
 

This study aims to extract the phytase enzyme from wheat bran after the Solid-state 

fermentation by growing a particular strain of A. niger NT7. Crude phytase was removed, 

and its concentration was measured using the Bradford method. The reaction is used to 

measure the concentration of protein in a sample.  

The phytase production was achieved using wheat bran as a substrate in Solid-state 

fermentation. Previously optimized physiological parameters for the phytase production 

were used. A 13×106 spores/ml of 3 days older inoculum was used to inoculate a 5 g of 

wheat bran having moistening agent, distilled water (1:2). The substrate was further 

supplemented with various biochemicals like sugar mannitol, nitrogen ammonium sulfate 

and detergent Tween 80. The solid-state fermentation is carried out at medium pH 5.0, and 

35° C temperature. After fermentation, the phytase was extracted out using centrifugation 

at 7000 rpm at 4 °C. To find the protein concentration, Bradford assay was done. The assay 

works on the principle of binding Coomassie dye with protein molecules under acidic 

conditions resulting in a color change from brownish green to blue. The absorbance was 

taken at 595 nm; the concentration comes to 0.862 mg/ml, which seems to be a good 

concentration. 
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Chapter 1 

INTRODUCTION 
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1.1 Hydrolytic enzymes 

They are the types of enzymes that split different groups of given molecules like proteins, 

fats etc., into the most straightforward forms required [1]. 

 

1.2 Phytic acid 

It is a chemical found in plants that occurs naturally. It became relevant when studies were 

conducted on its absorption properties, mainly mineral absorption, as findings prove that it 

somehow blocks or prevents the absorption of certain minerals like calcium, zinc etc. IP6 is 

widely distributed in plants and plays an important role in nutrition as the main storage 

form of phosphorus in many plant tissues, including bran and seeds. It is a saturated cyclic 

acid. It is partially ionized at physiological pH and has a high charge density due to its six 

phosphate groups balanced by cations, mainly Na+ ions [2]. 

 

1.3 Phytase 

It is a phosphatase enzyme that accelerates the breakdown of phytic acid, thus the 

breakdown of enzymes responsible for blockage or absorption of some minerals. So it 

helps in the absorption of minerals. Mainly found in oil seeds and certain grains. It is an 

essential enzyme for the digestive system and also a key enzyme for bone health [3]. 

 

● History 

It first came to notice when the composition of wheat rice and maize bran was carried out. 

In the later 1960s, it was taken as a good feed source for animals with good nutritional 

value; then, microorganism studies were carried out to find suitable organisms for its 

production. 

 Mold is widely used in the production of phytase. Based on their catalytic activity and 

structure, the first and most studied groups of phytases are classified as histidine acid 

phosphatases (HAPs) separated from filamentous fungi, bacteria, yeast, and plants [4]. 

Fungal phytase production is achieved under three different fermentation processes 

including solid, semi-solid-state, and underwater fermentation. Agricultural residues and 

other waste products have been used as test substrates for the production of enzymes in the 

fermentation process. [5] 

Aspergillus is widely used in the production of phytase. Thus, the first generation of 

commercially available fungal phytase found in A. niger was sold in 1991 and has been 
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used for various industries since then, such as human food and animal feed and myo-

Inositol phosphates processing [6]. 

 

1.4 Production of phytase 
Phytases are usually produced in many animal and plant tissues and even in 

microorganisms, mainly in fungi. Most studies are conducted on its microbial production. 

The following methodologies have produced the production of phytase by microbial 

means. 

● Surface fermentation 

In this method, microorganisms are grown on a solid structure without a minute amount of 

free water; and at the same time the process is moist to support the growth of 

microorganisms. Production is usually carried out with the help of different substrates or 

sometimes agricultural excess components to compensate for its productive outlay. 

● Submerged fermentation 

This fermentation, as compared to the above process, has plenty of water supply and is 

relatively easy, cost-efficient, and more effective [7]. 

 

1.5 Applications 
● Increase mineral absorption thus treating mineral deficiency  

● Help in infant development 

● Accelerates child growth 

● Utilized in feed supplements 

● Help in plant growth 

● Used as food additive used as therapeutic 
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2.1 Aspergillus niger 
 

Aspergillus niger is a group of 15 species of Aspergillus, all with black conidia. 

Aspergillum (Latin word) was the origin for its name, which means holy water sprinkler 

(because of the appearance when viewed under a microscope). It is very thermotolerant. 

Therefore, it can grow in a wide range of temperatures, including extremely cold and 

extremely hot conditions. It lives as a prophylaxis in decaying plants, plant parts such as 

leaves and stored grain and is found mainly in the soil. Humans, birds, and animals can all 

be hosts because the fungus is opportunistic, but this is highly rare. Mycotoxins, such as 

ochratoxin A, and isoflavone orobol inhibitor, are produced by some strains of Aspergillus 

niger. 

 

 

Morphology 

 

 

 

 

 

 

 

 

 

Figure 1.Structure of A. niger [8] 

1. Aspergillus niger is a haploid filamentous fungus. 

2. Mycelia are the plant.  

3. Aspergillus niger grows white at first but darkens after a few days, producing 

conidia seeds, according to a large study. Radial fissures appear on the border of the 

colony, appearing pale yellow.  

4. Conidiophores present here are pigmented and when observed experimentally 

through microscope production of conidiophores are because of septate and hyaline 

hyphae. 
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5. Conidiophores are smooth and hyaline and range in length from 400 to 3000 

micrometers. 

6. The vesicle is protected by the metulae and phialides. 

7. Oil globules are reserved food materials. 

 

2.2 Enzymes 

 

 

 

Figure 2. Structure of an Enzyme 
[9]

 

 

These are the elements. In general, organisms synthesize proteins that act as biocatalysts, 

causing certain biochemical events. These interact with substrates and transform them into 

molecules known as products. To maintain a balanced life, almost all metabolic pathways 

within cells require rapid enzymatic catalysis. Enzymes, such as catalysts, affect the rate of 

a reaction by increasing or decreasing its initiation capacity. Inhibitors and activators of 

molecules that affect the activity of enzymes; Inhibitors, like other drugs and toxins, affect 

their function by inhibiting the activity of enzymes. Enzymes are also affected by certain 

conditions, such as pH, and temperature, and can lose structure and catalytic structure.. 

Enzymes are being used as biocatalysts due to significant advancements in industrial areas 

such as optimization, characterization, and gene identification. Hydrolases account for 

more than 80% of enzymes used in industries. The enzyme phytase is one of the most 

widely utilized enzymes in animal feed supplements, inositol phosphate production, and 

transgenic plants. 
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2.3 Phytic Acid 

 

 

 
 

                                                         Figure 3 Structure of phytic acid 
[10]

 

 

Phytic acid, commonly known as inositol hexakisphosphate (IP6) or inositol 

polyphosphate, is a six-fold dihydrogen phosphate ester of inositol. The phosphates are 

partially ionized at physiological pH, resulting in the phytase anion. In 1903, phytic acid 

was discovered. Pepsin, amylase, and trypsin, among other digestive enzymes, have been 

inhibited by phytates. In the stomach, pepsin breaks down proteins, amylase breaks down 

starch into simple sugar, and trypsin is required for protein digestion in the small intestine. 

It is usually seen in seeds [11]. 

It is considered to be the storage place in the seed for phosphorus sources. Phytate is 

broken down, and phosphorus is released when seeds sprout. Phytic acid in whole grains 

acts as an anti-nutrient, as studies reveal that it blocks calcium, zinc, magnesium, iron, and 

copper in many people [12]. It forms a phytate when the "arm" of the phytic acid molecule 

"chelates “or grabs onto these other molecules. The young plant will use phosphorus. 

Because of its antioxidant qualities, it is frequently employed as a preservative in 

commercial products. When phytic acid is ingested, it forms phytates by binding to other 

minerals. Because you don't have any enzymes to break down phytates, you won't be able 

to absorb their nutrients. 
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Table1:- Food items with amount of phytase content 

Food Amount of phytic acid 

Almonds 0.4-9.4% 

Bran 0.6-2.4% 

Hazelnuts 0.2-0.9% 

Maize Corn 0.7-2.2% 

Peanuts 0.2-4.5% 

Rice 0.1-1.1% 

Rice bran 2.6-8.7% 

Sesame seeds 1.4-5.4% 

Soybeans 1.0-2.2% 

Walnuts 0.2-6.7% 

Wheat 0.4-1.4% 

Wheat Bran 2.1-7.3% 

 

 

2.4 Phytase 

 

 

Figure 4: Reaction of Phytase 
[13] 

Phytase is an enzyme that acts directly on phytate, breaking it down to release phosphorus 

in a way that is available to an animal [14]. This significantly reduces the need for inorganic 

phosphorus supplementation and improves the nutritional value of the diet. Phytase activity 
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is expressed as phytase units or FTUs. Phytase was first time discovered in rice bran 

phytase are found in a variety of sources including plant tissues and microbes and 

mammals[15]. 

 

Types of phytase 

 

 

Figure 5 Types of Phytase 

 

There are 4 different types of phytase 

1. Histidine acid phosphatases (HAPs) 

Most known phytases belong to the histidine phosphatase (HAP) family of enzymes. 

Mycelium fungi, bacteria, yeast, and plants contain HAP [16].All members of this class 

of phytase contain the same active site sequence motif (ArgHisGlyXArgXPro) and 

hydrolyze phytic acid in two steps [17].The fungus Aspergillus niger produces phytases, 

which are well known for their high inertness and commercial role as an animal feed 

additive to increase the bioavailability of phosphates from phytic acid in poultry and 

pig grain feeds. 

2. β-propeller phytases 

Β-propeller phytases make up a recently discovered class of phytase. These first 

examples of this class of enzyme were originally cloned from Bacillus species, but 

numerous microorganisms have since been identified as producing β-propeller phytases 

[18]. The three-dimensional structure of β-propeller phytase is similar to a propeller with 
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six blades. Research suggests that β-propeller phytases are the major phytate-degrading 

enzymes in water and soil, and may play a major role in phytate-phosphorus cycling. 

3. Purple acid phosphatases 

A phytase with the active site motif of a purple acid phosphatase has recently been 

isolated from the cotyledons of growing soybeans (PAP)[19].According to genomic 

database searches, PAP-like sequences have been found in plants, animals, fungi, and 

bacteria. However, only the PAP from soybeans has been discovered to have any 

phytase action. 

4. Protein tyrosine phosphatase-like phytases 

Phytases are members of the protein tyrosine phosphatase super family of enzymes 

(PTPs). PTP-like phytases, a relatively novel family of phytases, have been identified 

from bacteria that ordinarily live in ruminant animals' guts. All characterized PTP-like 

phytases have the same active site sequence motif (His-Cys-(X) 5-Arg), a two-step 

acid-base dephosphorylating process, and activity against phosphorylated tyrosine 

residues, all of which are shared by the entire PTP superfamily of enzymes. The 

specific biological substrates and roles of bacterial PTP-like phytases, like many other 

PTP superfamily enzymes, are unknown. The ruminal bacteria PTP-like phytases are 

structurally and sequence-wise similar to the mammalian PTP-like phosphoinositide-

inositol phosphatase PTEN [20]. 

 

2.5 Sources of phytase 

 
Phytases can be found in a variety of plant and animal tissues, as well as microbes like 

bacteria, yeast, and fungi. The phytase enzyme was first discovered in rice bran [21, 

22].Microbial phytases, notably those produced from filamentous fungi such as Aspergillus, 

Myceliophthora, Mucor, Penicillium, Rhizopus, and Trichoderma, have been the subject of 

the majority of scientific studies. A. carbonarius, A. fumigatus, A. niger, A. oryzae, 

Cladosporium species, Mucor piriformis, and Rhizopus oligosporus are filamentous fungal 

species that can produce phytase during the fermentation process. 
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2.6 Production of phytase 

 
Certain strains of species that produce phytase have their own conditions and requirements 

that allow for higher phytase synthesis. For the synthesis of phytase, two distinct 

fermentation methods are used:  

 Solid-State Fermentation (SmF)  

 Submerged Fermentation (SSF) 

1  Submerged Fermentation (SmF) 

This type of fermentation is usually utilized for the synthesis of bacterial phytase, and it 

involves submerging microbes in excess of water, alcohol, oil, or nutrient broth, also 

known as medium, with other necessary nutrients for growth [23]. Since the optimal 

conditions and procedures, as well as certain other elements, have a significant impact on 

microorganism development. These are the elements:  

Physical parameters such as 

Temperature, agitation speed, and pH have an impact on the yield's quality and quantity, as 

phytase is typically produced at a slightly alkaline pH and approximately 37 degrees 

Celsius. 

Chemical parameters such as  

Nitrogen and carbon sources, oxygen rate, and metal ions have a significant impact on 

production, just as glucose content has an impact on microbial development.  

In recent years, SSF has been thought to be more suited for the manufacture of phytase 

since SmF contains:  

● Volumetric yield nominal  

● By-product concentration is lower in comparison.  

● Increased wastewater production 

 

2. Solid - State Fermentation (SSF) 

This type of fermentation uses solid media with very little water. Microbial development is 

replaced by the free-flowing aqueous medium with grains bran and oilseed cakes. Because 

of economic and commercial considerations, the usage of SSF for the synthesis of phytase 

has gradually expanded during the previous decade. SSF is considered to be more 

advanced than SMF, such as inexpensive substrate, energy needed for the process is less as 
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compared to SMF, and reduced pollution. Industries desire more efficient procedures that 

provide more output with less cost input [24]. 

Advantages 

● Reduced cost of preparation and fewer raw material requirements. 

● Aeration is simple and requires little energy.  

●   Final result is so focused therefore less DSP is needed.  

● Many types of garbage, both domestic and agricultural, can be used as a solid surface. 

 

2.7 Application of phytase 

 
In the natural environment, phytic acid is a great supply of carbon, nitrogen, and sulphur 

that can be transformed into a variety of compounds. Because of their ability to break down 

keratins, phytase enzymes have a wide range of industrial, agricultural, and 

biotechnological applications. 

● Food Additives 

In the fermentation process grain and whole wheat bray (also known as flour) for 

varieties of bread and dough, phytases are used as a food additive in fermentation  

and a range of bread-related applications, including feeding supplements[25]. For 

example, the phytase enzyme from A. ficuum has been used to dephosphorylate 

legumes. 

 

 Feed Supplements 

 As they have the potential to boost phosphorus efficiency and limit phytate                   

concentration in food and livestock feed, phytase enzymes are extremely important 

in    biotechnological applications in animal and human nutrition processing and 

manufacturing. Ruminant’s such as pigs, and fish which deficit, or have insufficient 

gastrointestinal phytases, prohibiting them from utilizing phytate, a phosphorus 

compound found in food and livestock feed. As a result, inorganic phosphate 

supplementation is required to meet their nutritional and growth requirements, 

rising feed costs and phosphorus pollution levels. 
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 Plant Growth Promotional Applications 

Phosphorus is an important and necessary component of cells that helps with 

energy metabolism, acid generation, and cell membrane manufacturing [26].This 

plays an important role in plant development and growth. Lack of phosphorus in the 

soil is a major problem for agricultural farmers around the world. Total soil P, 

which can be found in both organic and inorganic forms, is abundant in the 

majority of soils. Phytic acid is a major source of biological phosphorus in the soil, 

accounting for 10 to 50% of all accessible organic phosphorus [27, 24]. As a result, 

the phytase enzyme is required for digestion. 

 

 Therapeutic Applications 

Low levels of healthy red blood cells (anemia) due to iron deficiency [28]. Previous 

studies show that taking phytase in a diet high in iron increases iron absorption in 

the diet. But it is unclear whether taking phytase can help prevent or treat iron 

deficiency. Zinc deficiency. Previous studies show that taking phytase with a zinc-

containing diet increases zinc absorption in the diet [29].But it is unclear whether 

taking phytase can help prevent or treat zinc deficiency, aging skin, and movements 

of the eyelids and also in development of infants or children. 

 

● Other Commercial Phytase Enzyme Products 

Phytases are enzymes that help animals digest their food. They had the largest 

revenue share in the industry, with 83.6%. Approx 60% of the herbivores animal 

diet is supplemented with phytases. The first industrial phytase, classified as a 3-

phytase, was discovered in A. niger. Peniophora lycia was later used to make a 6-

phytase industrial product. Several companies have been developing and marketing 

fungal phytase products for years. Commercially, phytase enzyme is made using 

either phytate-producing fungus or recombinant DNA technology. 
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Several experiments and methodologies were devised in line with the available resources to 

carry out the research, and a range of substances, tools, samples, and equipment were used 

to achieve the results [30]. A colleague previously already obtained the unique Aspergillus 

niger NT7 strain used in the study, which was then regenerated and used in further 

experiments. 

3.1 Raw Material 

Wheat bran was purchased from a nearby market. Medium-sized bran particles were 

extracted; the wheat bran was first sieved with a pore size of 600 microns and dried at 55 

°C in a hot air oven to remove all moisture. Further experiments were conducted with this 

medium-sized, moisture-free bran. 

3.2 Microorganism and inoculum preparation 

A novel strain of Aspergillus niger NT7 species was procured from the previously isolated 

culture collection[31].It was revived on the  potato dextrose agar plates by streaking method 

and plates were kept at 37 degree C for fungal growth. To conduct out fermentation, three-

day-old inoculums was harvested in normal saline and counted by hemocytometer to a 

level of 13×106 spores per ml. 

3.3 Production of phytase through SSF 

5 g wheat bran was poured into a 250-ml Erlenmeyer flask and 10 ml distilled water was 

added to provide moisture to the content, during which it was supplemented with 0.1 g 

Mannitol (0.5 percent) and 0.025 g ammonium sulfate (0.5 percent ). Fermentation was 

carried out for 4-5 days at 35°C with a pH of 5 maintained through. 

3.4 Extraction of phytase  

To extract crude phytase from A. niger NT7, moldy wheat was extracted [31]. After the 

fermentation was completed, the moldy wheat bran was soaked in 0.1 percent (500 

microliter) Tween 80 (100 microliter per gram of wheat) and stored in a shaking condition 

at 30°C for 1 hour [32]. Solid moldy particles were emptied through a double-layered muslin 

cloth and placed in the appendix, followed by centrifugation at 7000 rpm for 20 minutes at 

4°C and storage for 24 hours to get clear supernatant, which was then used as crude 

phytase enzyme. 
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3.5 Phytase assay 

 By measuring inorganic phosphorous release from sodium phytate, phytase activity was 

evaluated spectrophotometrically at 750 nm. The reaction mixture contains one mM 

sodium phytate produced in 0.1 M acetate buffer (pH 5.5) and 50 μl crude phytase enzyme. 

To determine released phosphorus, KH2PO4 was used as a standard [27]. One unit was 

defined as the quantity of enzyme necessary to release 1µmol of inorganic phosphorus per 

minute under the test conditions. Units of phytase activity per gram of dry substrate (Ugds–

1) were used to measure phytase production. 

Coloring reagent formation:- 

50ML : Made it inside the coloured bottle take 47.5ml distilled water add conc.H2SO4 

2.5ml  then addition  Ferrous sulfate FeSO4.7H20 3.6gm  mix well at last addition of 

Ammonium Molybdate 0.5gm also make it fresh when you use. 

Standard Assay:- 

Table 2:- Dihydrogen Phosphate assay composition 

S.No Conc.(mg/ml) KH2PO4 

(μl) 

D/W 

(μl) 

10% 

TCA 

(μl) 

Coloring 

reagent 

(μl) 

1 0.1 100 900 250 1000 

2 0.2 200 800 250 1000 

3 0.3 300 700 250 1000 

4 0.4 400 600 250 1000 

5 0.5 500 500 250 1000 

6 0.6. 600 400 250 1000 

7 0.7 700 300 250 1000 
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8 0.8 800 200 250 1000 

9 0.9 900 100 250 1000 

10 1 1000 0 250 1000 

11 Blank 0 1000 0 0 

 

3.6 Protein Content 

 Bradford method was used to measure the protein content in extracts by using bovine 

serum albumin as a standard. Bradford reagent was prepared by dissolving 5mg of 

Coomassie blue in 5ml of methanol then 10 ml of 85% of H2PO4 was added followed by 

addition of solution from step 2 into 50 ml of H2O and then was mixed properly after that 

filtration was carried out to remove precipitates at last 35 ml of H2O was added.11 test 

tubes were prepared with the composition as shown in the sample and then the OD was 

calculated at 595 nm and then comparison was made between the standard and sample. 

Table 3:- Standard Assay for Protein content 

S. No Conc. 

(mg/ml) 

BSA 

(μl) 

Distilled 

H2O 

(μl) 

Bradford 

Reagent  

(μl) 

 

 
 

 

 

Incubation 

at Dark for 

5- 10 min 

 

1 0 0 1000 1000 

2 0.1 100 900 1000 

3 0.2 200 800 1000 

4 0.3 300 700 1000 

5 0.4 400 600 1000 

6 0.5 500 500 

 

1000 
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7 0.6 600 400 1000 

8 0.7 700 300 1000 

9 0.8 800 200 1000 

10 0.9 900 100 1000 

11 1 1000 0 1000 

 

Table 4:- Assay For Protein content in crude Phytase Enzyme 

Crude Phytase (μl) Distilled H2O 

(μl) 

Bradford reagent  

(μl) 

 

 

Incubation in 

dark for 5-10 min 

 1000 0 1000 

500 500 1000 

 

3.7 Preparation of Phy-CLEA 

For the precipitation of phytase molecules, 10 mL of ice-cold acetone (100 percent, v/v) 

was applied drop wise to crude phytase (1.67 mg/mL). At 4 °C, the precipitation was 

carried out for 1 hour with continuous stirring at 150 rpm [32].After 2 hours, GA (25 percent 

v/v) was added to the aggregated phytase molecules at a final concentration of 0.02 percent 

(v/v). For 4 hours, the cross-linking was done at 4 °C with steady agitation at rpm. 

Centrifugation of the reaction mixture at 10,000 rpm for 5 minutes at 4 °C yielded the Phy-

CLEAs. To eliminate excess GA and unbound enzymes, the CLEAs were washed three 

times with sodium phosphate buffer (50 mM, pH 7) The CLEAs were subsequently placed 

on hold. The CLEAs were then suspended in a 50mM sodium phosphate buffer (pH 7) and 

assayed for phytase activity, followed by storage at 4 °C [33]. 
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The following results were obtained using numerous different ways in this study; these 

results were obtained by utilizing the resources available, and several different research 

articles also contributed to the development of the results. The original fungal strain was 

successfully re-grown, yielding the following findings 

4.1 Fungal Regeneration 

 
The A. niger laboratory strain was re-grown on potato dextrose agar prepared for its revival 

under the right conditions, and spreading was also done, resulting in a revived strain on the 

Potato agar plates (fig 6a) similarly fungal growth was done in PDB broth (fig 6b). 

Figure6. (a)A.niger on PDA plates                                        (b) A.niger on PDB broth 

4.2 Morphological Characters 
The fungal staining was done on the unique A. niger strain, and when seen under a 

microscope, it confirms the existence of. The fungal expansion is moderate, as seen by 

staining at 62 and 86 hour intervals. 

      

Figure 7.A.niger after Lacto phenol cotton blue staining 
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4.3 Inoculum preparation 

 
The spore suspension was generated from 96-hour-old PDA slants by collecting spores in 

normal saline and counting them using a hemocytometer. In the beginning, spore 

suspension with 13 ×106 spores/ml was utilized for inoculation.          

 

Figure8. Counting No. of spores using hemocytometer 

4.4 Solid state fermentation 

 
Surface culture fermentation is a biological approach. SSF (Solid state fermentation) is a 

process for cultivating microorganisms on a solid media that contains no or very little 

liquid. SSF is a cost-effective and simple process since it requires less capital and 

equipment. The most cost-effective and energy-dense substrates utilized in the 

fermentation sector are oil cakes and standard agricultural wastes (brans of wheat and rice, 

rice husk etc. 

 

. 

Figure9: after 5 day’s solid-state fermentation conical flask 
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4.5 Phytase Extraction and enzymatic assay 
 

After centrifugation at 7000 rpm for 20 minutes at 4°C and storage for 24 hours a clear 

supernatant was achieved, which was then used as crude phytase enzyme. 

 

 

Figure10. Tubes containing crude phytase after centrifugation 

Standard Assay:- 

Table 5:- Dihydrogen Phosphate  Assay composition with absorbance  

S.No Conc.(mg/

ml) 

KH2PO4 

(μl) 

D/W 

(μl) 

10% 

TCA 

(μl) 

Coloring 

reagent 

(μl) 

OD1 at 

750 nm 

OD2 at 

750 nm 

ODAvg 

1 0 0 1000 0 0 0 0 0 

2 0.1 100 900 250 1000 0.125 0.155 0.14 

3 0.2 200 800 250 1000 0.243 0.236 0.239 

4 0.3 300 700 250 1000 0.315 0.378 0.346 

5 0.4 400 600 250 1000 0.451 0.426 0.438 

6 0.5 500 500 250 1000 0.536 0.548 0.542 

7 0.6. 600 400 250 1000 0.628 0.645 0.636 

8 0.7 700 300 250 1000 0.754 0.715 0.734 

9 0.8 800 200 250 1000 0.848 0.851 0.849 

10 0.9 900 100 250 1000 0.939 0.936 0.937 
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11 1 1000 0 250 1000 1.093 1.082 1.087 

 

 

Figure11. Standard curve of Dihydrogen phosphate 

Table6:- Standard Assay for Protein content with absorbance 

S.No Conc. 

(mg/ml) 

BSA  

(μl) 

Distilled 

H2O 

(μl) 

Bradford 

Reagent  

(μl) 

 

 

 
 

 

 

 

 

 

 

 

Incubation at 

Dark for 5- 10 

min 

 

OD1 

at 595 

nm 

OD2 

at 

595 

nm 

ODAv

g 

1 0 0 1000 1000 0 0 0 

2 0.1 100 900 1000 0.132 0.13 0.131 

3 0.2 200 800 1000 0.256 0.258 0.257 

4 0.3 300 700 1000 0.362 0.361 0.361 

5 0.4 400 600 1000 0.458 0.46 0.459 

6 0.5 500 500 1000 0.555 0.552 0.553 

7 0.6 600 400 1000 0.685 0.688 0.686 

8 0.7 700 300 1000 0.736 0.734 0.735 

9 0.8 800 200 1000 0.845 0.848 0.846 
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10 0.9 900 100 1000 0.945 0.931 0.938 

11 1 1000 0 1000 1.04 0.998 1.019 

 

 

 

Figure12. Standard curve of BSA using Bradford reagent 

 

 

Figure13. Test tubes while doing Bradford test 
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Table 7:- Phytase Assay for protein content with absorbance 

Crude 

Phytase (μl) 

Distilled 

H2O 

(μl) 

Bradford 

reagent  (μl) 

 

 

Incubatio

n in dark 

for 5-10 

min 
 

OD at 595 

nm 

Phytase 

concentratio

n (mg/ml) 

1000 0 1000 0.911 0.8611 

500 500 1000 0.491 0.4492 
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4.6 RESULTS:-  

 
The substrate is still an important feature in SSF since it provides a physical surface for 

fungal growth as well as nutrients and energy sources [34]. According to our statistical 

investigation, the kind of substrate has a substantial impact on phytase synthesis. Wheat 

bran (76.34 0.99 U/gds) was determined to be the most suitable (p-value<0.05) among the 

various agri-waste evaluated. The age and amount of the inoculum have a direct effect on 

the metabolic rate and proliferation of the microorganisms [9,35]. Statistical research 

revealed that both inoculums age and inoculums level had a significant influence on 

phytase synthesis (P-value <0.05).Control the formation of phytase, Phytase production 

rises steadily with inoculum age, reaching a peak in the case of a 3-day old inoculum 

(13×106spores/ml). Temperature and period of incubation for SSF remain essential 

elements since both impact metabolic activities during development and help in the 

stability of the enzymes [16][5]. Statistical analysis revealed that temperature and incubation 

time were both important factors in increased phytase production (P value<0.05). We 

discovered that A. niger NT7 grew faster at higher temperatures and achieved its maximal 

production titer at 35 °C. Furthermore; we discovered that phytase synthesis increased with 

incubation duration and peaked on the fifth day of incubation. However, after 5 days, there 

was a progressive drop in phytase synthesis, which might be due to nutrient depletion, 

toxic end product buildup, moisture loss, or a change in medium pH. 

Bradford assay was done. The assay works on the principle of binding coomassie die with 

protein molecules under acidic conditions resulting in a color change from brownish green 

to blue. Moreover, absorbance was accessed at 595 nm; the concentration comes to 

0.862mg/ml, which looks like a good concentration [36]. 
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