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Abstract 

 Soy tofu is widely used in plenty of culinary dishes for its health benefits and nutrition. it is often called as 

the poor man’s meat. It replaces dairy products because of its relatively low cost and rich source of protein, iron, 

calcium and other minerals. Quality of tofu varies based on the methodology, addition of coagulant and diversity in 

bean. The tofu making procedure is still at its preliminary stage and the production is limited to cottage level.Tofu is 

made of condensed soymilk that is pressed into solid blocks. It is buttery, fine textured and palatable. This cheese-

like food is made from fresh hot soymilk with one or more coagulants by curdling process. Tofu originated in China 

and it is a traditional ingredient of the cuisines of Indonesia, Japan, Korea, Vietnam, Singapore and Thailand. It is a 

rich source of protein and excellent source of essential amino acids calcium, iron, and some minerals.  Tofu is made 

from other bean curd also, however, chick pea tofu is an easy alternative to soy-based tofu and India is the largest 

producer for chick pea in the world. Hence, this article reviews the historical aspects and characteristics of 

traditional tofu and more focus on fortified tofu from chick pea milk, manufacturing processes, types and health 

benefits to create its significance in the world market.This review article also mentioned about the alternative 

resources for the preparation of tofu. 
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Introduction to traditional tofu 

 

Animal products have not been consumed by the majority of non-vegetarian people on a regular basis in 

adequate quantities to provide the recommended amount of protein. Very few plants provide high quantity of 

protein, fiber, vitamins, minerals and essential amino acids in the amounts needed for human health. Beans families 

are one of the rich sources of protein and also provide several therapeutic benefits [1]. 

Tofu is a traditional product that has been made mainly from soybeans in China over 2000 years ago. Dried 

soybeans are soaked at lower temperature (22ºC) for 9-10 hours at higher temperatures (32ºC) for 4-6 hours, and 

then it is followed by the grinding of soybeans [2]. Soybean hulls can also be removed before grinding. Soft, 

rotating rubber rollers are used to remove the hulls. This is done to improve the color and reduce the beany flavor of 

the tofu [3]. 

 

In addition to this, soybeans can be pretreated with sodium bicarbonate which decreases beany flavor and 

increases smoothness of the final tofu [4]. Ground slurry is separated into solid pulp (okara) and soy milk. The soy 

milk is cooked at 100°C - 110°C for 3–10 min [5]. Due to cooking, denaturation of the protein occurs thereby 

eliminating the beany flavor. The curd of soymilk is separated from whey by the addition of salt coagulants such as 

calcium and magnesium chlorides and sulfates. In some cases, citric acid or gluons delta-lactone can be added as 
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acid coagulants. The resulting bean curd turns into white blocks of varying softness. It was then preserved for 

further use. The texture of the tofu maybe firm or tight firm and softened [6]. 

 

Tofu consists of relatively high content of proteins, lipids, vitamins, minerals and isoflavones. It is also a 

major source of protein and contains all nine essential amino acids (histidine, isoleucine, leucine, lysine, methionine, 

phenylalanine, threonine, tryptophan and valine). Vitamin B1, copper, magnesium and zinc are also present in it. 

Tofu is found to be very low in calories and it as also free from gluten. It contains no cholesterol so that many 

people can make use of it. Tofu can be seasoned with spices and flavored with onion and ginger [7]. 

 

In the recent years, initiatives are taken to produce varieties of tofu such as silken tofu, firm tofu, dried tofu, 

fermented tofu and low fat tofu [8]. Firm tofu is also called as “Cotton tofu” which is prepared from soymilk. Both 

synthetic and natural coagulants are used for processing of soymilk. Partial coagulation takes place by this process 

and excess water, moisture is removed by pressing and filtering through cheese cloth [9]. Silken tofu/ soft tofu is 

fine and has a smooth texture. Generally, the curd generally obtained for the soy milk is irregular and coarse [10]. 

Dried tofu has moisture content below 76%. This is the firmest tofu among all the types. Excess water is removed in 

multiple stages of pressing. Low fat tofu is apt for the people of the modern era who are indulged in healthy foods. 

Tofu reduces the consumption of fat and is also a major source of protein [11]. 

 

However, it is an inexpensive and nourishing protein rich food. During production of the tofu, coagulant 

forms a soy protein gel matrix which helps in entrapping water, lipids and constituents present in the matrix to form 

curd, further pressurized to form solids [12]. Tofu products are classified based on various aspects such as the 

heating time, coagulants used etc. Therefore, inclusion of tofu as part of a routine diet reduces the risk of various 

diseases which includes diabetes, hypertension, cardiovascular diseases and others [13, 14]. 

 

India is the largest producer of chickpea than soybean in the world, accounting for 65% of the total 

production. Chickpea is also called as garbanzo beans and also part of a legume family [15]. They are grown in 

Middle Eastern countries for thousands of years. Chickpeas may offer several health benefits as they are rich in 

proteins, minerals, and fibers. In addition, they are an excellent replacement for meat in vegetarian’s diet.  

 

Tofu is made from bean curd; however, Burmese tofu is made from chick pea milk and has a fairly neutral 

flavor similar to regular tofu. It is more firm than traditional tofu and also mixed up with other dishes [16]. Chick 

pea tofu is rich sources of protein, iron, calcium and other minerals. They also provide a protein alternative to the 

vegetarians as their diet lacks sufficient amount of protein. Chickpea have an impressive nutrient profile like 

providing 46 calories per 1-ounce serving approximately 67% of those calories from crabs, while the rest comes 

proteins and small amount of fat. The protein in chickpea may satisfy the nutritional requirement and keep our 

appetite in control. Some studies have suggested that the protein quality is high in chickpea other than other types of 

legumes and contains all amino acids except methionine [17]. 

 

Historical aspects of Tofu 

 

It is said that soybeans originated from China almost 2000 years ago. It was used as a common commodity 

in Chinese cuisine [18]. China was the world's biggest soybean producer and its exports until 1954, when the United 

States replaced them. Hence China is considered as the birth country of tofu [19, 20]. 

 

The word tofu was named in early 1182 A.D by the Japanese. Japanese people gave different nicknames 

such as shirakabe, shirokabe and okabe. While soybean is technically not a grain, among the five sacred grains 

including rice, wheat, barley and millet, soybean was one of the important grains according to Chinese culture [21]. 
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The creator of tofu is said to be Liu An, who was a Han-dynasty prince of the Anhui province, prepared 

soybeans similar to grains followed by drying, mashing and boiling with addition of sea salt. The salt, hence acted as 

a seasoning agent as well as a solidifying agent to attain the curd form. Since then, sea salts were used to process the 

tofu from soybeans in 200 B.C. [22, 23]. 

 

According to various studies, tofu was originated from a country referred to as Shouxian within the 

Province of Anhui located in Southeast China. Shouxian civilization was once referred to as Shouchun or Shouyang 

at the time of Chow dynasty 203 B.C. Shouxin was awarded the title of historical and cultural town of China. In 

Shouxin, tofu was prepared by coagulating smashed soybean with water and placed into the curdling box. Major 

consumption of the tofu began in the early 1980s in America [24]. 

 

Characteristics of tofu 

 

The textural property of the tofu is the most necessary quality that attributes for evaluation of the 

acceptance of tofu. Higher physical properties and chewiness are sometimes observed in tofu, making it tougher to 

eat [25]. Hence, factors those are responsible for the three-dimensional network structure is related to the textural 

characteristics of the tofu. The contents of glycinin (11S) and β-conglycinin (7S), content magnitude relation 

(11S/7S) and their fractional monetary unit profiles directly impact the formation of network structure and 

consequently the textural properties. [26] 

 

In general, there is an enhancement in the property of texture by the 11S proteins. Nevertheless, 7S proteins 

have the alternative result. Thus, gels made of 11S proteins have finer network structure, leading to higher hardness, 

gel strength and breaking stress than gels made of 7S proteins [27, 28]. 

 

 The hardness, elasticity, cohesiveness, and chewiness of tofu have a considerably positive relationship 

with the 11S/7S protein [29]. In order to form the network structure of the tofu, denaturation of soybean proteins by 

heating of soy milk is mandatory. The hardness, cohesiveness, and chewiness are negatively associated with the 

heating time in CaSO4-induced tofu. For MTGase-induced tofu, a lot of continuous and uniform coral-like structure 

and better hardness were observed within the tofu by heating soy milk at 75 °C for thirty minutes [26]. 

 

Production and benefits of chickpea tofu 

 

India is the largest producer of 

chickpea in the world, accounting for 65% 

(9.075 million tonnes) of the total 

production [30].  In India, Andhra Pradesh 

contributes the highest chickpeas yield of 

an average of 1.4 metric tons /ha [31]. The 

overall increase in the yield of chickpea 

per annum is 6kg/ha. Studies suggest that 

the yields are progressively increasing 

globally [32]. 

 

 
 

Average Annual production share of Chick peas by region from 

2008 to 2017. Source: [33] 

It is also stated that Chickpea (Cicer arietinum L.) is an ancient pulse crop and major consumption of chickpea is 

due to its high nutritional value [34].  It is also reported the presence of rich dietary protein in chickpea and also 

insisted that it is used as a supplement for protein in various countries including India, Pakistan and many other 

western countries [35]. 

Production of chickpea  
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Chickpea is considered to be highly valued crop and it also plays a major role in covering the deficiency of 

protein in the daily diet [36]. A tofu can also be prepared from both chickpea and chickpea flour. Similar to 

soybeans, chickpeas are good sources of nutrients and phenolic compounds, especially isoflavones [37]. 

 

Cooked chickpea is found to be higher in calories and Soy tofu has fewer calories than chickpea. Soy tofu 

has 76kcal per hundred grams and chickpeas have 164kcal per 100 grams [38]. Hence it has a high supply of dietary 

fibers. While soy tofu has 3g of dietary fiber per hundred grams, chickpea has 6g of dietary fibers per hundred 

grams [39]. 

 

Types of chickpea 

There are two distinct types of chickpea. The prominent and largely consumed type is called the “Desi”. It 

is relatively a small seed that has a colour variation from light tan to black. Variations in the anthocyanin 

pigmentation are also observed in this type. They are characterized by yellow cotyledons and have a thick seed coat. 

The seed coats are often removed from the seeds and “Dal” is obtained when the seeds are split. “Dal” is commonly 

used in South Asia. It can be made from most of the pulse crops [40]. 

 

The other type is called the “Kabuli” type. It is characterized by large seeds that measure up to 22mm in 

diameter. This type is thin and lightly tanned in color due to the lack of pigmentation. This type is mostly consumed 

by the population outside of South Asia. This type is less expensive and is produced in an easy manner. Overall, 

80% of the world production of chickpea is the “desi” type whereas the remaining 20% is the “Kabuli” type [41]. 

 

Benefits 

The protein percentage of the chickpea ranges from 15% to 30% depending upon the variety and the 

physiological factors. Chickpea is an essential source of protein, minerals and vitamins [19]. 

 

The Desi and Kabuli types are consumed in various forms all across the globe. They are boiled, roasted, 

dehulled to make dal, eaten freshly as raw fresh seeds or processed into flour that can be used for the preparation of 

bread. The amino acids which contain sulfur compensates for the ones that limit the cereals [42].  Chickpea also 

contains bioactive substances in addition to carbohydrates, protein, fibers, minerals and vitamins. Both the soluble 

and insoluble-bound forms consist of the phenolic compounds [43]. 

 

Chickpea consists of significant amounts of flavonoids, especially isoflavones. According to the literature, 

the TIC (total isoflavone content) varies from 153 to 340 mg/100 g of chickpea [44]. The major isoflavones found in 

chickpeas were biochanin A and formononetin while trace amounts of genistein and daidzein were also noted [45]. 

Due to its lower lipid content (up to twenty-one-fold less) compared to that of soybean, chickpea stands out as a 

good option in weight management [42]. 

 

Furthermore, the fiber content of chickpea is higher when compared to soybean content. Due to their high 

contents of insoluble fiber, consumption of chickpea and soybean may promote regular bowel movement, thus 

preventing constipation [46]. Consuming large amount of fiber may lower the risk of developing various diseases 

such as diabetes, colorectal cancer cardiovascular diseases [47]. 

 

Different compounds of chickpea display various activities that include are antioxidant, antihypertensive, 

hypocholesterolemic, and anticancer activities. They are consumed as an alternative for the prevention of chronic 

degenerative diseases owing to the presence of phenolic compounds in it. The discovery of new anticancer agents 

from natural sources like the chickpea seed could be an alternative for the prevention and treatment of cancer. 

Bioactive compounds in the chickpea are found to decrease the level of lipids in the blood. It also reduces the blood 

lipid concentration. It is a high source of dietary fiber and consists of a very low amount of lipid in it [48]. Chickpea 
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seeds also consist of molecules that have the capacity to inhibit inflammatory process my means of various 

mechanisms [49]. 

 

Various methods of production 
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Alternative resources for the preparation of tofu 

 

 Quinoa (Seemathinai): 

The tiny seedof quinoa contains protein, potassium, iron, magnesium fiber, manganese, calcium and 

riboflavin. Cooked quinoa contains eight grams of protein. It is one of the non-meat options that provide the nine 

essential amino acids to our body which is essential for tissue growth and repair [50, 51]. 

Kidney beans 

 It is a great source of fiber, vitamin and minerals and rich in protein. Sprouted red bean is significantly 

contributed to an increase in GABA (Gamma Amino Butyric acid) production. They are composed of high amount 

of protein and low amount of carbohydrates. The GABA content in tofu was 0.55 mg/g, which was lower than that 

in soybean milk (0.65 mg/g) [52].  

Though kidney beans are delicious, studies suggest that they exhibit toxicity. Kidney bean toxicity may be 

divided into two subcategories: toxicity caused by lectins, sapanins, phytates and protease inhibitors or allergenicity 

induced by its allergenic proteins [53]. Autoclaving the kidney beans for 30 minutes considerably improved weight 

gains and eliminated the pancreatic enlargement. Supplementing the diet containing 50% red kidney beans with the 

deficient essential amino acids did not results in growth performance equivalent to that with the control corn 

soybean meal type diet. [54] 

Seitan(wheat meat): 

It is a best tofu alternative, made from wheat gluten. It is a popular protein source for many vegetarians. It 

is rich in proteins and a good source of minerals like selenium and iron. Seitan was found to have 20%protein 

content higher than fried tofu. [55] 

Lupin (lupini beans): 

It has comparable nutritional functional properties to soybean. Lupin can be used to replace soybean in 

number of food products including tofu. Lupin has very low fat content. The fat content of tofu can be reduced by 

lupin substitution without affecting sensory acceptability. Lupin is a suitable substitution for tofu with low fat and 

high protein content in it. It is also an economic alternative to tofu in comparison with the cost and production [56]. 

 

Conclusion 

Due to environmental, health and ethical reasons, many consumers are avoiding the number of animal 

products. Tofu consumption is accelerated by its nutritional values for vegetarian and also recommended as 

hypocaloric diets for disease person and health-conscious people. Hence, to meet the demand of consumers, high 

quality and excellent flavored tofu products must be produced commercially. The quality of final tofu products 

depends on nutritional values, major ingredients, making process, coagulant type, Temperature, shelf life and 

packing material. This review clearly discussed the different types, characteristic and different production methods. 

Also provided the alternative resources for the preparation of tofu. 
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