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ABSTRACT  

This investigation was carried out to evaluate the traditional soy tofu as a control to compare the 
lupin tofu substituted with lupin at different levels 25, 50 and 75%, respectively. Chemical analysis, 
physical properties (color, texture profile analysis), sensory and microbiological evaluation during 
storage period were determined in soy tofu and its new formulae. The results illustrated that the 
chemical analysis from raw materials (lupin and soybean seeds) showed that the lupin seeds have 
lower protein, oil contents and total phenolic acid, than soybean seeds. Whereas, soy tofu and its 
formulae observed that the protein, ash and crude fiber in formulae don't change in differently 
substituted lupin, whereas, the total lipids were decreased in the formulae by increasing lupin. 
Concerning color indicated that the amount of lupin improved the appearance of the soy lupin tofu 
formulae were deep yellow than control soy tofu which was white to pale yellow. The results from 
physical properties showed that the elasticity and yield in tofu as control was higher than soy-lupin 
tofu formulae. The thiobarbituric acid (TBA) value was decreased for all lupin tofu formulae samples. 
Texture profile analysis for soybean Tofu as a control and substituted soybean with lupin tofu at 
different levels at 25, 50 and 75%, respectively. Overall acceptability samples had similar scores. 
Moreover, the microbiological evaluation showed that the legal limits microorganism in tofu 
formulae. From the obviously results it could be clearly concluded and recommended that the lupin up 
to 75% can be substituted of soybean to tofu production. Moreover, the overall acceptability of soy-
lupin tofu samples were not significantly different from the control tofu sample, while the soy-lupin 
more palatability with increase the lupin to 75%. This study provides for a more flexible and 
economical process for making tofu from sweet lupin at a commercial level. 
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Introduction 

 
Tofu is a rich and major source of protein for the population in general and vegetarians in 

particular. Tofu is one of the most important and popular food products in east and southeastern Asian 
countries and is gaining an increasing popularity in western countries as well. Tofu is an unfermented 
soy product which is soft and cheese-like (Cai and Chang, 1999). 

Tofu is a white to pale yellow colored product and has a texture somewhat like a soft white 
cheese or firm yogurt (Evans et al., 1997). The processing techniques may vary according to the 
manufacturer, but the basic steps include soybean soaking and grinding, soy milk boiling, and the 
addition of one or more coagulants (CUI et al., 2004). Soybeans are an inexpensive and serve as a 
high quality protein source. Soy milk and tofu consumption is increasing in the northern part of 
Nigeria due to animal disease such as Mad cow disease, a global shortage of animal protein, strong 
demand for healthy (cholesterol free and low in saturated fat) and religious halal food and economic 
reasons (Asgar et al., 2010). The greatest palatability of soy foods by the general population is due to 
increase recognition of the health benefits of soy foods, especially has by those who want to reduce 
their consumption of animal products (Poysa and Woodrow, 2001). Tofu is popularly consumed in 
Nigeria due to the various nutritional and medical attributes associated with soybeans products such 
as reduction of cardiovascular disease, osteoporosis and cancer risks (FDA, 1999). 

Sweet lupins, a legume crop found in Australia, is a legume with a growing body of evidence of 
the health benefits with one of the highest natural combined sources protein and dietary fiber and 
lowest levels of anti-nutritional factors, making the protein and its nutrients more bio-available and 
negating the need for soaking and cooking. This means, that unlike other legumes, sweet lupin can 



Curr. Sci. Int., 6(4): 930-939, 2017 
ISSN: 2077-4435 

931 

therefore be eaten raw, increasing its versatility. In Australia, lupin flour and flakes are added to 
baked goods like gluten free bread, biscuits and cakes, uncooked to smoothies and dips and many 
other products (Kouris-Blazos, and Belski, 2016).  

Lupin generally contains about twice the amount of proteins found in those legumes that are 
commonly consumed by humans. There are variations in the protein content (28% to 48%) between 
species and cultivars as a result of the characteristics of the growing conditions and soil types (Sironi 
et al., 2005). 

Sweet Lupin (Lupinus angustifolius L.) has proven to be a valuable alternative to soybean in 
many foods. In addition, lupin is lower in fat (6% compared with 18% of soybean) and higher in 
dietary fiber contents (30% compared with 9% of soybean) that provide a healthier choice to be used 
as ingredient in many foods (Jayasena et al., 2009). 

Sweet lupin (L. angustifolius) is grown in Australia and many of the European, African and 
South American countries. Lupin is high protein low cost grain legume that can be grown under 
marginal agricultural conditions. Utilization of lupin flour, that contains a approximately 40% protein, 
has recently been studied in many foods to improve their nutritional value (Hall and Jonson, 2004). 

Lupin has comparable nutritional and functional properties to soybean and can be used to 
replace soybean in a number of food products including tofu. In comparison with soybean, lupin has 
lower fat content, whereas, its protein content is comparable. The fat content of tofu can be reduced 
by lupin substitution without affecting its sensory acceptability. A tofu with lesser fat but comparable 
protein contents will be a healthy alternative to the normal tofu and could be a great choice for low fat 
and high protein healthy diets. Because the cost of lupin is almost half the cost of soybean, a 
considerable cost saving could be achieved by incorporating lupin into tofu   (Jayasena et al., 2010). 

The main objective of this study was to determine the maximum amounts of lupin that can be 
substituted for soybean in tofu production without affecting the physical and sensory attributes. 
 
Materials and Methods 
 
Materials: 

Sweet lupin seeds (Lupinus albus) were obtained from local markets and soybean seeds 
(Glycine max) were purchased from Field Crops Research Institute, Agricultural Research Center, 
Giza-Egypt. The seeds were cleaned manually to remove foreign matter in seeds mature, damage 
seeds and render free of dust. 

Total plate count agar media were obtained from Canada Prognosis, Spain. Yeast and mould 
agar media were obtained from Difco TM Co. USA.  
 
Methods: 
 
Preparation of soy tofu and lupin-soy tofu: 

Tofu was prepared by the method of Wang and Heseltine (1982): 100-g portions of soybeans 
(as is basis) were washed, immersed in 300 ml of distilled water for 16 hr at room temperature (24-
25oC), drained, and rinsed with distilled water. The combined liquid from soaking and rinsing was 
designated as soak water. The soaked beans were homogenized for 2 min in a Brinkman homogenizer 
with the addition of enough water to give a ratio of dry beans to water, including that absorbed during 
soaking, of 1:10. The resulting slurry was brought to a boil and kept at boiling for 15 min. The hot 
slurry was then filtered through four layered cheese cloth to separate the soymilk (water soluble) from 
the residue consisting of hulls and other insoluble materials. After the milk was cooled to about 70 oC, 
it was poured into calcium sulfate (CaSO4 2H 2O) suspension (10% volume of the milk) Containing 
an amount of the salt, so that the final concentration of salt in the milk was 0.02M. After settling for 
10 min, the curds were transferred to a cheesecloth-lined wooden box and pressed by placing weight 
(10 g/ cm2) on the top for 1 hr to separate whey from curd (tofu). The freshly formed tofu was 
recorded .Lupin and soybean were mixed to give three formulae as follows were added separately25, 
50 and 75% lupin to 75, 50 and 25% soybean respectively.. Lupin-soy tofu formulae were prepared as 
the same method to prepare soy tofu. Tofu and its formula were kept in the refrigerator to analysis.  
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Chemical composition of raw materials and formulas: 
Chemical composition (crud protein, ash, fat, total carbohydrates and crude fiber) were 

determined of raw materials and formulas, meanwhile, thiobarbituric acid (TBA) was determined of 
the formulas using the standard method of AOAC (2010) and Egan et al. (1981).. 

  
Energy value of raw materials: 

Energy value of raw materials and biscuits were calculated from the following equation as 
reported by James, (1995). 
Energy value (Kcal/100g) = 4 (g protein + g carbohydrates) + 9 (g fat). 
 
Determination of total phenolic acids raw materials 

Total phenolic acids were determined in raw materials with Folin Ciocalteu reagent according 
to the method of Singleton et al. (1999) using gallic acid as a standard phenolic compound and the 
absorption was measured at 750 nm using a spectrophotometer. The concentration of total phenolic 
compounds of all raw materials were determined as milligrams of gallic acid equivalent (GAE).  
 
Physical properties of tofu and its formulae: 

The color of tofu and its formulae were measured at room temperature using a hand- held 
Colorimeter (Model CR-400, Konica Minolta, Japan) and CIE- LAB parameters L, a  and b values 
were determined.  The results were expressed in terms of L* (lightness), a* (a* = redness) and b* (b* 
= yellowness) according to the method described by Mc Gurie (1992). 

 
Yield and elasticity  

Yield and elasticity in the tofu and its formulae were measured according to the filter press 
method of Soloviev (1966).  
 
Texture profile analyses: 

Texture profile analyses (TPA) indices of tofu and its formulae were determined using a texture 
analyzer (Cometech, B type, Taiwan). The conditions of texture analyzer were provided with 
software, 35 mm diameter compression disc was used. Two cycles were applied at a constant 
crosshead velocity of 1 mm/s, to 30% of sample depth then returned. From the resulting force-time 
curve the values for texture attributes i.e. firmness, gumminess, chewiness, adhesiveness, 
cohesiveness, springiness and resilience were calculated from TPA graphic according to Bourne 
(2003).  

 
Sensory evaluation:  

The sensory properties of each tofu produced using the lupin were determined using the method 
of Jyoti et al. (2007). Samples of tofu were presented by laboratory panel of 10 judges for evaluation. 
The panel was asked to rate the samples for aroma, taste, color, texture, flavor and general 
acceptability on a seven- point Hendonic scale (7, excellent; 6, very good; 5, good; 4, average; 3, fair; 
2, poor; 1, very poor) and the attribute mean score calculated. 

 
Microbiology evaluation: 

Microbiological analysis, including total bacterial count, yeast ,moulds and coli of tofu were 
determined at 5±1 oC during storage period (zero time, two, three and four week) according to the 
methods ISO 21527-1, 2  (2008).  
 
Statistical analysis:  

The data obtained in the present study was analyzed by ANOVA. For all analyses, when a 
significant difference (p b ≤ 0.05) was detected in some variable, the data means test was applied to 
evaluate the difference between the samples. The results were analyzed with the aid of the software 
SAS System for Windows SAS (2008). 
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Results and Discussion 
 
Chemical compositions of raw materials: 

Chemical compositions of lupin and soybean seeds were determined and the results are 
presented in Table (1). From the results presentd in table (1) it could be observed that the lupin seeds 
have lower protein and oil contents and total phenolic acid (36.01% and 9.23% and 16.61 mg GAE/g 
gallic acid, respectively), but higher crude fiber content and total carbohydrates (10.62 and 40.96%). 
Moreover, soybean seeds had the highest contained in protein and oil contents (40.15 and 20.05%) 
and total phenolic acid 18.70 mg/100g gallic acid, but lower crude fiber content and total 
carbohydrates (4.30 and 30.25%). These results are in agreement with Obatolu et al. (2006) who 
reported that the soybean has distinct nutritional values because of its high protein, vitamin, and 
mineral compositions that offer healthy advantages. Also, Sipsas (2008)  observed that the lupin grain 
is high in protein (30%-40%) and dietary fiber (30%) low in fat (6%) and has minimal starch giving it 
a very low Glycaemic Index (GI).There has been increasing interest from the food industry. 

Grain legumes have been identified as excellent sources for a range of bio-active compounds 
including phytoestrogens associated with protection against cancer, and phytosterols which can 
reduce blood cholesterol levels. Lupin seeds have higher phytosterol content than soybeans. Although 
the seeds have a low level of phytoestrogens, it has been shown that can be significantly increased 
(300 fold) by sprouting (Wang et al., 2004). 
 
Table 1: Chemical compositions of lupin and soybean seeds: 
Chemical analysis Lupin seeds Soybean seeds 
Protein 36.01±0.12* 40.15 ±0.33 
Fat 9.23 ±0.11 20.05 ±0.25 
Ash 3.17 ±0.22 5.25 ±0.11 
Crude fiber 10.62± 0.11 4.30 ±0.21 
Total carbohydrates 40.96 ±0.23 30.25 ±0.2 

Energy 390.95 ±0.88 462.05 ±0.55 

Total phenolic mg GAE/g 16.61 ±0.25 18.70 ±0.01 
* Values are shown as mean ± SD 

Chemical properties of soy tofu as control and its formulae: 
Chemical constituents and thiobarbituric acid (TBA) were determined in soy tofu as control and 

its formulae made from lupin at different levels and the results are reported in Tables (2). From the 
resultant it could be noticed that the protein in the formulae doesn't change in different substituted 
with lupin at 25, 50 and 75 % were 60.87, 57.94 and 55.94 %, respectively on dry weight basis 
compared with control tofu (62.81 %).  
 
Table 2: Chemical properties of tofu and its formulae substituted with lupin at different levels on dry 

weight basis (g/100g): 

Formulae Moisture Protein Lipids Ash 
Crude 
fiber 

Total 
carbohydrates 

TBA 
mg/100g 

Control 
74.15 
±2.35a 

62.81 
±1.75 a 

28.41 
±0.35 a 

2.24 
±0.12 b 

1.24 
±0.01 b 

5.30 
±0.12 c 

0.47±0.01 a 

Formula 1 
74.61 
±2.48 a 

60.87 
±1.83 a 

25.23 
±0.39 a 

2.79 
±0/11 b 

1.79 
±0.02 b 

9.32 
±0.09b 

0.36±0.01b 

Formula 2 
74.76 
±2.61 a 

57.94 
±1.25b 

22.39 
±0.52b 

3.01 
±0.14 a 

2.25 
±0.02 a 

14.41 
±0.19 a 

0.35±0.02 b 

Formula 3 
74.75 
±2.52 a 

55.94 
±2.01 b 

19.43 
±0.71c 

3.33 
±0.13 a 

2.77 
±0.01 a 

18.53 
±0.21 a 

0.34±0.01 b 

*Values are shown as mean ± SD 
Control tofu made from soybean  
Formula 1 soy-lupin tofu made from 25% lupin plus 75% soybean  
Formula 2 soy-lupin tofu made from 50% lupin plus 50% soybean  
Formula 3 soy-lupin tofu made from 75% lupin plus 25% soybean 
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Whereas, the total lipids were decreased in the formulae by increasing lupin were 25.23, 22.39 and 
19.43%, respectively on dry weight basis compared with control tofu 28.14%. These results indicated 
that the gradually lower total lipid in the tofu formulae may be due to that the lupin was lower in 
lipoid than soybean.  Moreover, don’t change in the ash and crude fiber for the formulae at different 
levels, this may be the lupin don’t change the fiber about soybean. The results were similar to those 
reported in other investigations. According to Kim and Han (2002), moisture in tofu varies from 80.63 
to 83.40%. In a separate study examining the effect of soybean variety on tofu quality, total solids and 
fat content ranged from 14.4 to 15.8% and 3.8 to 4.7%, respectively. Zee et al. (1988) showed that 
tofu prepared from faba bean, having 24% less protein contents compared to soybean, produced a tofu 
with 50% more protein content than that prepared with soybean. This was mainly due to the reduction 
in protein loss during faba bean tofu preparation. The evaluation of thiobarbituric acid (TBA) mean 
values of soy tofu as control and also its formulae were showed that the highest incremental rate was 
recorded in the tofu as control followed by replacement lupin with 25, 50 and 75 % respectively. The 
reduction of thiobarbituric acid-reactive substances (TBARS) values recorded for tofu formulae with 
increasing concentration of lupin could be due to the lupin had contained the highest natural 
antioxidant and delay the rancidity.   
 
Physical characteristics of tofu and its formulae: 
 
Changes in color for tofu and its formulae:  

Color is a key quality trait because of the visual impact at the point of sale. It provides some 
indication of the quality of the starting materials and, in some cases, the age of the product 
(Asenstorfer et al., 2006). Factors controlling color stability, which include alkaline formulation, flour 
refinement and enzymatic browning associated with polyphenol oxidase, have been extensively 
investigated (Hatcher et al., 2008). Color characteristics of soy- tofu supplemented with lupin at 
different levels the results are shown in Table (3). The results indicated that the amounts lupin 
increased the appearance of the soy-lupin tofu formulae were deep yellow than control soy tofu was 
white to pale yellow. The deep yellow of the tofu soy-lupin supplemented with lupin is a product of 
the Millard reaction between reducing sugars and proteins (Mohamed et al., 2010). The redness (a*) 
and yellowness (b*) values were also significantly different between all samples. The redness values 
significantly decreased relatively to the lupin content, while the yellowness values significantly 
increased. Lupins also contain moderate amounts of carotenoids: beta carotene, lutein and zeaxanthin 
,(Ghezlou, 2000) ,tocopherols (Lampart-Szczapa et al. 2003), and other bioactive components 
showing exciting potential (Duranti, 2008).  
 
Table 3: Instrumental color of tofu and its formulae substituted with lupin at different levels: 
Formulae L a b 
Control 83.52±0.70a 0.44±0.14a 17.67±0.46d 
Formula1 76.65±1.68b 0.34±0.11b 18.40±0.22c 
Formula2 71.01±0.52c 0.30±0.19b 19.38±0.76b 
Formula3 69.02±1.18d 0.28±0.18c 20.73±0.45a 
Values are shown as mean ± SD; n = 3. 
Different superscript letters in a column indicate significant differences (P ≤ 0.05). 

 
Elasticity and yield for formulae made from lupin at different levels thiobarbituric acid (TBA) 

Elasticity and yield were determined in soy tofu as control and its formulae made from lupin at 
different levels and the results are reported in Tables (3). The resultant showed that the elasticity and 
yield in tofu soy as control was the highest than soy-lupin tofu formulae. The fresh tofu soy-lupin 
yield ranged from 140-195 g/100g raw material for different coagulant type and concentration 
combinations than the values reported in the previous studies (Jayasena et al., 2010) who found the 
fresh tofu ranged from 168-198 g/100g raw material. The difference could be due to the use of 
soybean and soybean substituted with lupin at different levels probably due to the difference in gel 
network within the particles which is influenced by different anions and their ionic strengths towards 
the water holding capacity of protein gels (Obatolu, 2008).  
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Table 3: Physical properties of tofu and its formulae substituted with lupin at different levels: 
Formulae Wet yield g/100g Elasticity cm2/0.3g 
Control 195.0±1.26a 7.20±0.54 a 

Formula1 170.00±1.2b 7.19±0.51 a 
Formula2 157.0±1.83c 7.15±0.48 a 
Formula3 140.0±1.28d 7.10±0.76 a 

 
Texture profile analyses of tofu and its formulae: 

Table (4) showed that the results of texture profile analysis after substituted soy tofu as control 
with lupin at different levels at 25, 50 and 75%, respectively. Firmness was between 4.29 and 9.86; 
cohesiveness between 0.51 and 1.12, gumminess between 2.12 to 10.68, chewiness between 1.51 and 
2.32, springiness between from 0.60 to 0.71 and finely, resilience was between from 0.45 to 0.55. The 
addition of lupin was don’t influenced the texture of tofu and its formula may be caused lupin were 
high contained in natural antioxidant also emulsifying activity and the emulsion play role in the 
quality (Lqari et al., 2002).  

The cohesiveness, adhesiveness and elasticity are sensory texture features that are used to 
characterize the fluidity state of cheese (Leiva and Figueroa, 2010). Moreover, Kim and Han (2002) 
reported tofu firmness values of 6.70 ± 1.92; elasticity 7.34 ± 2.28; and adhesiveness 6.96 ± 2.27. The 
same authors claimed no major differences among the sensory characteristics of tofu. 
Gumminess and chewiness were determined from the following calculations: gumminess = hardness 
× cohesiveness; chewiness = hardness × cohesiveness × springiness. Consequently, the resulting 
gumminess and chewiness of the tofu after the addition of different levels from lupin as fortified 
soybean tofu followed the same general trend as the hardness of the tofu (Obatolu 2008). 
 
Table 4: Texture profile analyses of tofu and its formulae substituted with lupin at different levels: 
Formulae Firmness Cohesiveness Gumminess Chewiness Springiness Resilience 
Control 6.29±0.98d 0.51±0.01c 2.12±0.01d 1.51±0.21 b 0.60±0.01b 0.45±0.01 b 
Formula1 7.32±0.46c 0.79±0.01b 5.24±0.12 c 1.86±0.15 b 0.64±0.01 b 0.47±0.01 b 
Formula2 9.24±0.29 b 1.25±0.02 a 8.36±0.24 b 2.11±0.31 a 0.67±0.02 a 0.49±0.01 b 
Formula3 10.61±0.72a 1.73±0.02 a 10.54±0.28 a 2.34±0.28 a 0.69±0.01 a 0.52±0.01 a 

 
Sensory properties of tofu and its formulae substituted with lupin at different levels: 

Sensory evaluation is used to measure human responses to foods with different techniques to 
get important and useful information (Lawless and Heymann, 2010). Sensory evaluation is defined as 
a scientific method for analyze, evoke, measure and interpret responses to products under controlled 
conditions with the help of sight, smell, touch and taste. The tested samples are often labeled with 
random numbers and served in different orders for counterbalance of other judgments than the 
sensory experience. 

Sensory evaluation of different products was carried out to find out the best product through 
sensory evaluation. The main aim of lupin-soy was to decrease the odor in tofu. The products 
developed were evaluated on the basis of color, texture, aroma, and appearance and the results are 
reported in Table (5). From the resultant it could be noticed that the tofu substituted with lupin at level 
25, 50 and 75%, respectively were acceptability (6.2, 6.6 and 6.6) and increased from control tofu 
(5.6). Moreover, the resultant showed that the aroma was highly acceptability when increased lupin in 
tofu may be caused the lupin is decreased in odor and undesirable flavors. As well as the color of 
lupin-soy tofu at different level and combined tofu closely resembled that of regular tofu as control. 
Meanwhile, the texture give a good acceptability may be caused the tofu made from lupin-soy 
decrease in fat content and increased solubility of protein results in decrease in hardness of tofu. 
These results showed that the tofu substituted with lupin was acceptability till 75% caused lupin is a 
good source for many nutrients such as natural antioxidants. Samples had similar creamy white color 
which is the acceptable color for tofu (Hou and Chang, 2004). Flavor, a combination of both taste and 
odor, was a concern in soy-lupin tofu as lupin has a natural bean flavor. Besides lupin itself, the 
concentration and type of coagulant used could determine the tofu flavor (Kao et al., 2003). 

As a food component, fat contributes key sensory and physiological benefits. Fat contributes to 
flavor, or the combined perception of mouthfeel, taste, and aroma/odor (Sampaio, 2004). Fat also 
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contributes to creaminess, appearance, palatability, texture, and lubricity of foods and increases the 
feeling of satiety during meals (Romanchik-Cerpovicz, 2002). Fat can also carry lipophilic flavor 
compounds, act as a precursor for flavor development (e.g., by lipolysis or frying), and stabilize flavor 
(Romeih, 2002). From a physiological standpoint, fat is a source of fat-soluble vitamins, essential 
fatty acids, precursors for prostaglandins, and is a carrier for lipophilic drugs (Trudell et al., 1996). 
 
Table 5: Organoleptic properties of tofu and its formulae substituted with lupin at different levels: 

Formulae 
Aroma 

(7) 
Taste 

(7) 
Color 

(7) 
Texture 

(7) 
Odor 
(7) 

Over all 
acceptability 

Category* 

Control 
6.00 

±0.14c 
6.00 

±0.12 a 
5.00 

±0.15c 
5.00 

±0.14b 
6.00 

±0.14b 
5.6 Good 

Formula 1 
6.50 

±0.14b 
6.00 

±0.12 a 
6.00 

±0.12 b 
6.00 

±0.12a 
7.00 

±0.12 a 
6.2 Very good 

Formula 2 
7.00 

±0.12a 
6.00 

±0.10 a 
7.00 

±0.11 a 
6.00 

±0.11a 
7.00 

±0.12 a 
6.6 Very good 

Formula 3 
7.00 

±0.12a 
6.00 

±0.13 a 
7.00 

±0.13a 
6.00 

±0.14a 
7.00 

±0.14a 
6.6 Very good 

*Excellent =7; very good=6; good=5; average=4; fair=3; poor=2; very poor=1) 

From the obviously results, it could be concluded and recommended that the lupin up to 75% can be 
substituted for soybean in tofu production. Substitution till 75% did not have any significant effect on 
instrumental aroma, texture, taste, odor and color. The evaluation of overall palatability is important 
in determining how well a product is accepted by consumers. Although a non-specific indication of 
the reasons, it is a good indication of the potential consumer demand of the product. The overall 
acceptability of soy-lupin tofu samples was not significantly different to the control tofu sample. All 
samples had similar scores for overall acceptability. Because the cost of lupin is almost half the cost 
of soybean, a considerable cost saving with improvement in nutritional value can be achieved by 
incorporating lupin into tofu. Tofu can be produced from a lupin 100% but gets blamed for shortages 
of yield as it needs to be material bind and tenderness. 
 
Microbiological analysis on tofu during storage period 
       Microbiological study of tofu is important because its indicate shelf life and safety food 
without preservatives, is very short. Normally, tofu will spoil within 1 to 3 d without refrigeration or 
any method of preservation (Lim, 1984). The shelf life can be extended with refrigeration, depending 
on the types and brands of tofu. In the United States, tofu may stay fresh for many days, if it is stored 
at a cool temperature, and some manufacturers predate their tofu for a 28-d shelf life (Anonymous, 
1983). Our studies have attempted to increase tofu shelf life through study of its micro flora. 
 
Table 6: Microbiological quality of tofu formulas during stored period. 

Formulae Zero time  After one week After two week After tired week After fourth week 

T.C Y&M E.C T.C Y&M E.C T.C Y&M E.C T.C Y&M E.C T.C Y&M E.C 
Control 0.6 0.3 ND 0.8 0.5 ND 1.8 1.1 ND 20 18 ND 30 25 ND 

Formula 1 0.8 0.2 ND 1.0 0.3 ND 2.0 1.6 ND 30 23 ND 35 27 ND 
Formula 2 1.0 0.5 ND 1.5 0.5 ND 2.5 1.9 ND 37 30 ND 50 38 ND 
Formula 3 2.0 0.5 ND 2.3 0.9 ND 3.5 2.2 ND 45 35 ND 60 50 ND 

T.C. Total count at second dilution (102)       Y&M Yeast and Mould at first dilution (101) 
E.C.  Escherichia coli at first dilution (101)    N.D Not detected 

        
Different microorganism (bacteria, mold and yeast and Escherichia coli) of tofu formulae were stored 
at four weeks and the results are reported in Table (6). The results indicated that not detected of total 
count bacterial, yeast and mold and E coli at zero time of all formulae. After one week total count 
bacterial were found from 0.8 to 2.3×102 cfu/g, and also, yeast and mould were found 0.1 to 0.9×101 
cfu/g.  Meanwhile Escherichia coli were not detected in all formulae during storage period. After four 
weeks tofu control was the lowest in total bacteria count and yeast and mould. Whereas the other 
formulae were increased in total bacteria count and yeast and mould when the lupin increasing in tofu 
formulae, may be due to increase in moisture of different formulae during storage period. Food safety 
(2016) recommended that the legal limits microorganism of dried food more than 104 cfu/g up to less 
than or equal 106 cfu/g. 
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Economic study (prefeasibility study)  
Cost of material:- 
1- 1kg soybean = 8 EGP 
2- 1kg Lupin      = 12 EGP 
3- Chosen recipes (25% soybean ) + 75% Lupin  
(2.0 + 9= 11 EGP) 
 1 kg seeds    processing                                        450 gm 
Weight 1 bags 450 gm price = 20 EGP 
Therefore, cost of 450 gm from final products = cost of raw material + cost of processed (Energy + 
Worker + Maintenance + Depreciation + Marketing + packaging = 2 EGP  
Total cost = 11 + 2 = (13 EGP /450 gm) 
4- Selling price for final products  = 20  EGP/450 gm  
Profit = 20 – 13 = 7   EGP  
Then Profit rate = nearly 35%. 
  
Conclusion 
        From the obviously results it can be concluded that up to 75% lupin can be substituted for 
soybean without major changes in quality including sensory palatability. Because the cost of lupin is 
almost same the cost of soybean, a considerable cost saving with improvement in nutritional value can 
be achieved by incorporating lupin into tofu and also could increase the shelf-life tofu formulae. This 
could be utilized for the development of composite blends from locally produced lupine at small scale 
industry level. 
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