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The production of soybean products has been increasing throughout the world, and there has been a corresponding increase in
the quantity of soybean curd residue (SCR) being thrown out. The dumping of SCR has become a problem to be solved due to
its contamination to the environment. SCR is rich in fiber, fat, protein, vitamins, and trace elements. It has potential for value-
added processing and utilization; options that simultaneously hold the promise of increased economic benefit as well as decreased
pollution potential for the environment. The objective of this study is to fully investigate, review, and summarize the existing
literature in order to develop a comprehensive knowledge base for the composition and reuse of SCR. It is evident from the literature
survey that SCR shows good potential as a functional food material. However, there are several drawbacks to the use of SCR and
corresponding solutions presented in this paper.

1. Introduction

Soy milk and tofu have maintained wide popularity as food
sources for thousands of years, and large quantities of their
byproducts are generated during the manufacturing process
[1]. In Asian countries, soybean is made into various foods
such as tofu, soymilk, soymilk powder, bean sprouts, dried
tofu, soy sauce, soy flour, and tempeh soybean oil. Soybean
curd residue (SCR), namely, okara in Japanese, is the main
surplus material of soybean products, and it is often regarded
as waste. About 1.1 kg of fresh SCR is produced from every
kilogram of soybeans processed into soymilk or tofu [2].

In 2010, the annual output of soybean exceeded 261
million tons. As far as Japan is concerned, imported soybean
amounted to 3.5million tons in 2009 according to FAO report
[3]. About 800,000 tons of SCR is disposed of annually as
byproducts of tofu production in Japan.The expense for SCR
disposal costs around 16 billion yen per annum [4]. Currently,
SCR is used as stock feed and fertilizer or dumped in landfill.
Particularly in Japan, most of the SCR is burnt which will
create carbon dioxide [5]. Meanwhile, discarding of SCR
as waste is a potential environmental problem because it is
highly susceptible to putrefaction [6, 7]. The environmental
problems arising from the massive generation of residues

have been attracting considerable attention [8]. In fact, SCR
also has high moisture content (70%–80%), which makes
it difficult to handle and expensive to dry by conventional
means [9]. On the other hand, SCR is a relatively inexpensive
source of protein that is widely recognized for its high
nutritional and excellent functional properties [10].

This paper reviews the composition and utilization of
soybean curd residue. While analysis focuses on the present
use of SCR, it also reveals restrictions in the development of
SCR, and corresponding solutions are suggested. In addition,
the development trends and prospects of SCR are described.

2. Soybean Curd Residue Composition
and Healthy Functions

2.1. Soybean Curd Residue Composition. The main compo-
nents of SCR are ruptured cotyledon cells and the soybean
seed coat, which is rich in cell wall polysaccharides. Char-
acterization of this byproduct, including the protein, oil,
dietary fibre, and mineral composition, along with unspec-
ified monosaccharides and oligosaccharides, can be found
in the literature [11–13]. The lyophilized SCR gives 6.99%H,
46.34%C, 3.99%N, 0.25% S, and 3.59% metal oxides as ash.



2 ISRN Industrial Engineering

Table 1: Percentage of protein, fat/oil, crude fiber, carbohydrates, and ash, on a dry matter basis, reportedly found in SCR.

Protein Crude fat Crude fiber Carbohydrates Ash Reference
24.0 (18.2–32.2) 15.2 (6.9–22.2) 4.5 (9.1–18.6) — — Bourne et al., 1976 [58]
25.4–28 9.3–10.9 52.8–58.1 3.8–5.3 — Van der Riet et al., 1989 [11]
26.8 ± 0.1 22.3 ± 1.5 — — — Guermani et al., 1992 [59]
26.8 12.3 — 52.9 — Ma et al., 1996 [44]
16.1 2.2 — 52.6 5.3 Hsieh and yang, 2004 [1]
29.3 0.8 — 53.6 4.0 Muroyama et al., 2006 [4]
33.4 19.8 49 — 3.5 Préstamo et al., 2007 [60]
25.0 20.0 33.0 — — Suruga et al., 2007 [61]
28.5 9.8 55.5 2.6 3.6 Redondo-Cuenca et al., 2008 [9]
33.4 ± 0.3 8.5 ± 0.3 54.3 ± 2.3 — 3.7 ± 0.2 Mateos-Aparicio et al., 2010c [49]
25.5 12.0 12.2 32.6 4.0 Rashad et al., 2011 [62]

Table 2: Percentage of moisture, protein, fat/oil, crude fiber, carbohydrates, and ash, on a wet matter basis, reportedly found in SCR.

Moisture Protein Crude fat Crude fiber Carbohydrate Ash Reference
81.0 4.8 3.6 3.3 6.4 0.8 Ohno et al., 1996 [48]
84.5 4.7 1.5 1.5 7.0 0.4 O’Toole, 1999 [12]
83.9 4.5 2.6 — 8.3 0.7 Turhan et al., 2007 [63]
85.0 3.6 1.4 9.2 — — Zhu et al., 2008 [47]
84.5 4.2 1.5 3.52 5.78 0.55 Fafaungwithayakul et al., 2011 [64]

The composition of SCR is different based on country and
processing. The composition of SCR is shown in Tables 1
and 2.

2.2. Carbohydrates. Soybean curd residue is rich in cellulose,
and it accounts for approximately 50% of the dry weight in
soybean with very few calories. It is a good dietary fiber,
which cannot be digested in the small intestine but can be
fermented by microbes in the large intestine. It is reported
that dietary fiber in SCR can reduce blood fat and blood
pressure, lower the level of cholesterol in the blood, protect
against coronary heart disease, and prevent the occurrence
of constipation and colon cancer. It also regulates diabetics’
blood sugar levels. Due to these effects, dietary fiber is called
the seventh nutrient by nutritionists. Especially, dietary fiber
is known to provide important health benefits to the body,
with regard to the maintenance of normal bowel function
[14]. Studies have shown that combining SCR with soft
wheat flour resulted in increased protein, dietary fiber, and
isoflavone contents compared with the use of soft wheat flour
alone [15]. Several positive effects also have been attributed to
the lipid profile in blood plasma, in liver, and in faecal lipid
excretion in Syrian golden hamsters fed with SCR [16].

The low-molecular-weight carbohydrates in SCR are
shown in Table 3. The monosaccharide units in the polysac-
charides in the insoluble fiber component include glucose,
arabinose, and galactose when it is enzymatically digested.
SCR also contains rhamnose, mannose, xylose, and uronic
acids according to the study of Redondo-Cuenca et al. [9].

In addition, there is some soluble dietary fiber in soybean
residue. According to reports in the literature, the amount
of soluble dietary fiber in SCR treated by high hydrostatic

pressure increased more than 8-fold [17]. Furthermore, sol-
uble dietary fiber plays an important role in the reduction
of cholesterol levels in some hyperlipidemic individuals [18–
20], and it can also be used to improve glucose tolerance
in diabetics [21–23]. The soluble fiber in SCR treated by
high hydrostatic pressure has anti-inflammatory and anticar-
cinogenic effects on the digestive tract [24]. On the other
hand, insoluble dietary fiber increases faecal bulk and reduces
gastrointestinal transit time. Moreover, it seems to have
a positive effect on diarrhoea and constipation and as a
treatment for irritable bowel [25].

2.3. Protein and Amino Acid. Soybean curd residue has
high quality protein, especially essential amino acids. It is
well-documented that SCR contains about 27% protein (dry
basis) with good nutritional quality and a superior protein
efficiency ratio, which shows a potential source of low cost
vegetable protein for human consumption [26, 27]. Table 4
shows the amino acid composition in SCR. The protein in
SCR is of better quality than from other soy products; for
example, the protein efficiency ratio of SCR is 2.71 compared
with 2.11 for soymilk, but the ratio of essential amino acids
to total amino acids is similar to tofu and soymilk. It is
clear that fermented thua nao, a Thai fermented soybean,
has much higher concentrations of amino acids than its
unfermented counterparts, which increases the flavor [28].
However the low solubility in water of protein in SCR is
detrimental which affects its extraction. Accordingly, many
papers focus on how to increase protein extraction from SCR.
The related literature illustrates that solubility of protein in
SCR treated by acid increasedmarkedly with other functional
properties such as emulsifying and foaming properties being
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Table 3: Low-molecular-weight carbohydrates from SCR (g/100 g dry matter).

Ing. Rha Fuc Ara Xyl Man Gal Glu Suc Reference

Content
0.85 0.45 6.35 5.13 1.26 10.83 15.01 — Redondo-Cuenca et al., 2008 [9]
0.3 ± 0.1 0.5 ± 0.1 5.7 ± 0.1 2.7 ± 0.1 1.5 ± 0.3 10.4 ± 0.2 11.9 ± 0.4 — Mateos-Aparicio et al., 2010a [24]
1.0 ± 0.1 0.1 ± 0.0 — — — 0.2 ± 0.0 0.2 ± 0.0 0.6 ± 0.1 Mateos-Aparicio et al., 2010c [49]

Ing.: ingredient, Rha: rhamnose; Fuc: fucose; Ara: arabinose; Xyl: xylose; Man: mannose; Gal: galactose; Glc: glucose; Suc: sucrose.

Table 4: Amino acid composition (mg/g protein) in SCR [29].

Amino acid Content
Aspartic acid 117
Threonine 41
Serine 50
Glutamic acid 195
Glycine 46
Alanine 46
Cysteine + methionine 26
Valine 51
Isoleucine 51
Leucine 81
Tyrosine + phenylalanine 95
Lysine 65
Histidine 28
Arginine 75
Proline 36
Tryptophan —

improved [29]. About 53% of protein can be recovered from
SCR if extracted at pH 9.0 and 80∘C for 30min. Protein
isolated from SCR had a lower solubility than commercial soy
protein isolate considering both acidic and alkaline pH levels,
probably due to protein aggregation. A related essay suggests
that the protein recovery is relevant to the particle size,
and the maximum protein recovery of 93.4% was achieved
with SCR flour from its fine fractions (<75 𝜇m) using a
three-step-sequential extraction process [30]. The functional
properties of protein from SCR, including emulsification,
water and fat binding, and foaming properties, were found to
be comparable to the commercial soy isolate. Moreover, the
protein in SCR after fermentation produces free amino acid
and soy peptide [31]. Therefore the development of protein
resources from soybean residue has great potential.

2.4. Soybean Isoflavones. Previous studies have reported that
soybean is rich in isoflavones and phenolic compounds.
As part of flavone compounds, soybean isoflavones have
important biochemical activities. It is a plant chemical that
is structurally similar to estrogen. The primary isoflavones
present in the whole soybean include glycosides such as
genistein, daidzein, syringic, chlorogenic, gallic, and fer-
ulic acids which form the major phenolic compounds and
have been credited with performing several health promot-
ing functions [32]. Research suggests soybean isoflavone
affects resistance to cancer, prevents osteoporosis, diminishes

antibacterial inflammation, and controls cardiovascular dis-
ease [33]. Because the soybean isoflavones exist mainly in
plumular axis of soybean, during the process of making tofu,
most of the soybean isoflavones are left in SCR. Information
from the literature confirms that the percentages of total
isoflavones lost in water used to soak raw soybeans, SCR, and
wheywere 4%, 31%, and 18%, respectively [34]. A recent paper
indicates that the total isoflavone content in acid-hydrolysed
SCR powders was much higher than unhydrolysed ones [35].
Table 5 shows the content of twelve isoflavones in SCR on a
dry weight basis.

When supercritical carbondioxide extractionwas applied
to recover isoflavones from SCR, the amounts of two primary
soy isoflavones, genistein and daidzein, in the extracts also
increased with a corresponding increase in the amount of
ethanol (Armando et al., 2006).The soybean isoflavones were
separated by column chromatography and thin layer chro-
matography in SCR, and their structures were elucidated by
spectroscopic means and thin layer chromatography method
[36].The SCR fermented byMonilia sitophilaMont. produces
isoflavone ligands which have more biochemical activities
than isoflavone glycosides. Producing isoflavone using SCR
fermented bymicroorganisms is extensive and relatedmainly
to food and medicine.

2.5. Other Functional Components in SCR. Soyasaponins
constitute a group of nonvolatile, amphiphilic molecules
found in a wide variety of legume seeds, such as soybeans,
peas, lentils, and lupins [37]. Soybean and soy-based food
products aremajor dietary sources of soyasaponins [38]. Soy-
asaponins mainly exist in the soybean cotyledons cells, and
it will be left in the SCR after soybean products processing.
They were reported to have immunostimulatory, antiviral,
hepatoprotective, and antitumorigenic properties [37, 39, 40].

Other components in SCR include minerals, lignans,
phytosterols, coumestans, and phytates. The microelements
in SCR are shown in Table 6. These compounds have various
physiological and therapeutic functions such as antioxidant
capacity, prevention of cardiovascular diseases, and effective
chemopreventive agents for certain types of cancer [41].
In addition, bean curd production utilizes most of the
soluble nutritional factors, while vitaminB and the fat-soluble
nutritional factors are left in SCR which include soyabean
lecithin, linoleic acid, linolenic acid, phytosterol, tocopheryl,
and vitamin D.

3. Utilization of Soybean Curd Residue

Soybean curd residue is a goodmaterial which has reuse value
and biotransformation possibilities, and it has been described
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Table 5: The content of twelve isoflavones in SCR (mg/g dry weight basis) [34].

Aglycones (mg) Glucosides (mg) Malonyl aglycones (mg) Acetyl glucosides (mg) Total (mg)
Dai. Gen. Gly. Dai. Gen. Gly. Dai. Gen. Gly. Dai. Gen. Gly.
22 31 1.1 48 53 2.2 64 130 2.8 — 3.2 — 355
Dai.: daidzein; Gen.: genistein; Gly.: glycitein.

Table 6: Microelements (mg/100 g dry matter) in SCR [49].

Ingredient Content
Potassium 1.35 ± 0.1

Sodium 0.03 ± 0.0

Calcium 0.32 ± 0.0

Magnesium 0.13 ± 0.0

Iron 0.62 ± 0.1

Copper 0.10 ± 0.0

Manganese 0.21 ± 0.1

Zinc 0.29 ± 0.1

as a potential source of functional food [24]. In the past, SCR
had limited uses because of drying cost, storage, and ship-
ment. Recently, the utilization of by-products from the food
industry has become widespread [42]. As a nutritious food
byproduct, SCR is no exception. Countries, such as Japan and
America, paymore attention to reusing SCR. Previous papers
focused on the following aspects. Firstly, the ingredients are
directly extracted fromwet or dry SCR. Someusefulmaterials
such as pectic polysaccharides [43], protein [44], and dietary
fiber [9] have been produced using SCR. Secondly, the useful
components are extracted from SCR after processing or
fermentation by microorganisms. Polysaccharides [45], 𝛽-
fructofuranosidase [46], iturin A, ethanol, and methane [5]
are produced by SCR under different fermentation condi-
tions. It is reported that some constituents extracted have
anticancer functions and antioxidants [47]. Within the food
and drug processing industry, some processes use SCR to
make biscuits, biodegradable edible paper, fiber beverages,
lactic acid [4], and iturin A [48].

3.1. Unfermented Products. The SCR is rich in nutrients.
Accordingly, the unfermented products are the most extrac-
tive of the products which are made directly from SCR.
Great efforts have been undertaken to study the fiber,
polysaccharides, and protein in SCR. At the same time, it is
considered to be attractive due to its low cost and availability
in large quantities as a raw material. Recent research on cell
wall polysaccharides concludes that the swelling and water
retention capacity of SCR indicates its potential application
as a texturing additive [49]. Other authors, research on
recovering the oil components of SCR is thought to have
potential applications in the cosmetic, pharmaceutical, and
food industry [41]. The use of it in food and feed is a natural
way of promoting reasonable usage. A little SCR can be
added into food as roughage resulting in many advanta-
ges: (1) low calorie, (2) providing a full belly as food, and

(3) carbohydrates, which are digested and enter the blood-
stream more slowly to balance nutrition.

In the area of SCR extraction, firstly, SCR is a good
source of dietary fiber to meet consumers’ growing needs
as mentioned previously. Dietary fibre can also impart some
functional properties to foods, for example, increase water
holding capacity, oil holding capacity, emulsification or gel
formation. The amount of soluble dietary fiber went up from
38.1% to 64.8% after high hydrostatic pressure [24]. Research
on Syrian hamsters fed by SCR tested its functional effects
and results suggest that themain components of SCR, dietary
fibre and protein, could be related to the decrease in the total
lipids and cholesterol as well as faecal output increase in high-
fat fed hamsters [16]. Soybean polysaccharide is anothermain
extractive from SCR, which can be used for water retention
and as a food dispersing agent. Moreover, antioxidants are
also important products of SCR. Processed SCR products,
extrusion food, convenience food, bakery products, and pet
food were all chosen for implementation. The use of SCR
has received wide attention to date, and various large-scale
procedures have been developed. In industrialized produc-
tion, SCR has been used to produce wrapping paper for food,
plastics, cookies, cakes, and pies.

3.2. Fermented Products. As we know, SCR is a loosematerial
consisting of a good source of nutrients. Consequently, it
is most suited for microorganism fermentation materials
mechanism and processing requirements. For this reason, a
number of authors carried out research on the fermentation
products using SCR. Some of SCR fermented by various
microorganisms for production are shown in Table 7. During
fermentation, a series of biochemical reactions occur such
as the decomposition of insoluble polymer material into
soluble low-molecular-weight compounds and the nega-
tive factors of nutrition into favorable factors. The role of
cell autolysis creates new nutrients, and biological activity
enhances the nutritional value of food. Although the SCR
has a high nutritional value its texture is rough because
of the high cellulose content and large fiber particles. Also
it contains antitrypsin, saponin, and antinutritional factors
such as hemagglutinin, which cannot be easily digested.
The fermentation process is not only conducive to digestion
and absorption of nutrients, but also further improves the
nutritional value of SCR. It can eliminate the bean’s sense of
smell, increase the amount of edible fiber, free amino acids,
sugars, fatty acids, vitamin B

12
, vitamin B

2
, and lactoflavin

lactochrome through fermentation. Another purpose of SCR
is the fertilizer use because organic waste is a good material
for fertilization [50]. SCR can be diverted for disposal onto
fields as it contains somenutritional properties good for crops
and soils, including organic matter. Fungi plays an important



ISRN Industrial Engineering 5

Table 7: SCR fermented by various microorganisms for production.

No. Strain Products Authors
1 Aspergillus japonicusMU-2 𝛽-Fructofuranosidase Hayashi et al., 1992 [46]
2 NRRL 330 + NCIM 653 Citric acid Khare et al., 1995 [2]
3 Bacillus natto Crude antioxidant preparation Hattori et al., 1995 [65]
4 Bacillus subtilis NB22 Iturin A Ohno et al., 1996 [48]
5 Methanogens I and II Methane Muroyama et al., 2001 [5]
6 Lactobacillus paracasei Hydrogen Noike et al., 2002 [66]
7 Ganoderma lucidum Fruiting bodies Hsieh and yang, 2004 [1]
8 Lactobacillus paracasei Lactic acid Muroyama et al., 2006 [4]
9 Bacillus subtilis B2 Antioxidant Zhu et al., 2008 [47]
10 Digestion sludge Methane Zhou et al., 2011 [67]
11 B. subtilis Phenolic compounds Chung et al., 2011 [55]
12 Flammulina velutipes Polysaccharides Shi et al., 2012 [45]

role in the process of decay, which returns the ingredients
of SCR to the soil and enhances soil fertility. As a kind
of agricultural waste, SCR is being used as a raw material
for energy generation by fermentation, especially methane
and ethanol. In actual production, SCR was fermented to
produce soy sauce, jam, microbial protein feed, fermented
food additive, and beverages.

4. Restrictive Factors for the Development of
Soybean Curd Residue

The production of SCR throughout the world is large but its
utilization ratio is low, which results in poor returns from
rich resources. More worryingly, the mistakes in handling
are causing a lot of environmental pollution. Many factors
limiting the efficient use of SCR are summarized as follows.

4.1. Moisture. The moisture content of SCR is between 70%
and 80%, and it is too high to preserve well; however,
the nutrition components are rich. Consequently, SCR will
decompose rapidly once they are produced. To overcome
these limitations fresh SCR must be dried as early as possible
under appropriate drying conditions [51]. The natural drying
process is not fit for drying SCR because of the long period
required and weather influences. SCR will rot before it is
dried by natural drying. The general methods to preserve
SCR include freezing of SCR, where low temperatures (from
0∘C to −18∘C or lower) inhibit growth of microorganisms;
oven drying, where removal of water from SCR which
make it suitable for preservation, and vacuum freeze drying
which is another method to handle SCR. However all the
common drying methods are energy intensive. Nevertheless,
important alterations in flavor, color, and aroma take place.
Some studies advocate advancing drying technology of SCR
to improve drying quality.

4.2. Antinutrients. Raw soybeans have high antinutritional
factors, especially soybean trypsin inhibitors which are par-
tially inactivated during the solvent extraction and toasting
process [52]. Trypsin inhibitor is one of the most important

factors that limit the application of SCR in animal feed. That
is the reason why SCR cannot be fed directly to livestock.
Livestock served with SCR will have digestion problem
because of the antitrypsin, a further negative effect on its use
to facilitate animal growth. The experimental results show
that fresh SCR, used as direct feed, has an impact on growth,
behavior, and physiological activity [53]. The inactivation
methods for soybean trypsin inhibitors include processes
utilizing physics, chemistry, bioreduction, and fermentation
as well as the complex methods using natural compounds
[54].

4.3. Diversify Production. In Asia, SCR is mass produced
every day but most tofu and soy milk plants are small-scale
workshops, actually a hand-craft workshop. While dispersed
SCR is difficult to collect, so is arranging the storage, han-
dling, transportation, and application of this product. Small
businesses cannot afford expensive disposal equipment for
SCR. One method to solve this problem is the implemen-
tation of shared resources. Producers can share arrange-
ments for drying and/or transportation. Regardless, trust and
sharing of mutual goals will be important for any company
considering the long-term use of SCR. Another way of
overcoming this problem is to facilitate tofu and soymilk and
form the centralized production. At the same time, the plant
which facilitates extensive processing of SCR products near
the production area saves transportation costs and decreases
the SCR deterioration rate as well.

5. Prospects for the Utilization of
Soybean Curd Residue

At present, the rational development and utilization of SCR
has aroused public concern. A considerable number of
studies reported the exploration and development of SCR
in the literature. Reasons such as a lack of guidance, a lack
of funding, and the fact that some countries are at an obvi-
ous disadvantage to the processes established in developed
countries are examples. The drawbacks are primarily acts
of utilization as this rate is low as well as the utilization
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methods being primitive or simple. In addition, the storage
and transportation process of SCR has not reached normal
technical standards.

5.1. Food Additive. Finding convenient ways to incorporate
SCR into food could eliminate a possible source of pollution
and add economic value to this currently valueless product.
The use of SCR, as a food additive, is one of the developing
trends, which has an important economic function and social
meaning. Adding SCR to bakery products, without further
processing or as an ingredient in consumer ready prod-
ucts, can reduce production cost upgrade quality. Recently,
food packaging must not just look good and be practical
but the environmental protection design has become an
important consideration for the packaging industry. As the
food packaging and medical packaging market will continue
to show strong growth momentum, green food packaging
designs using SCR will become one of the most important
developments in this field.

5.2. Microbiological Medium. Animalcule fermentation with
SCR is the beginning of a new way forward. As a cheap
culture with good characteristics using different fungi, the
product has functional components and has been trialled
including the production of sauce, juice, and edible fungi
[55]. To develop function foods by utilizing the resources of
SCR is an important way for SCR industries to go into the
future markets. Some of the benefits of producing ethanol
from agricultural residues are the reduction of the potential
contamination of air, water, and soil associated with the land
application of organic residuals [56]. Biogas systems provide
the basis of material recycling and energy transformation of
a complex agroecosystem. As a food product residue, SCR is
an even more promising source of biogas. The biogas residue
of SCR can be widely used in agriculture and stockbreeding
for its rich nutrient content and microelements as well as to
improve the immunity of crop and livestock.

5.3. Other Products. It ismore andmore important to expand
the industrial chain of SCR. Increasing the value added
step by step and reducing the harm to the environment
are becoming the key points. Therefore, other high-value-
added products are made using SCR, including protein,
polysaccharide, isoflavones, and antioxidant substance [47].
SCR is also used in other ways, producing 𝛽-SiC and a-Si

3
Ni
4

whiskers [57], ethanol, and methane [5]. The Japanese have
patented a process in which SCR is used to make a reinforced
ceramic via the Pozzolanic reaction. The carbonized SCR
reacts with SiO

2
to form silicon carbide that strengthens the

ceramic product. Also, a kind of pet product which is used to
collect the cat waste at home has started selling in Japan.

6. Conclusions

This paper has reviewed SCR composition and health func-
tions, utilization, restrictive factors, and current directions in
the development direction of waste materials that are thrown

away but require comprehensive utilization. Although the
amount of the available literature on the use of SCR products
is increasing at a tremendous pace, there are still several gaps
which need to be filled. SCR products with extensive devel-
opment prospects need further research and summarization.
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hydrostatic pressure improves the functionality of dietary fibre
in okara by-product from soybean,” Innovative Food Science and
Emerging Technologies, vol. 11, no. 3, pp. 445–450, 2010.

[18] J. W. Anderson, B. M. Smith, and C. S. Washnock, “Cardiovas-
cular and renal benefits of dry bean and soybean intake,” The
American Journal of Clinical Nutrition, vol. 70, no. 3, pp. 464–
474, 1999.

[19] L. H. Kushi, K. A.Meyer, and D. R. Jacobs Jr., “Cereals, legumes,
and chronic disease risk reduction: evidence from epidemio-
logic studies,” The American Journal of Clinical Nutrition, vol.
70, no. 3, pp. 451–458, 1999.

[20] K. Reynolds, A. Chin, K. A. Lees, A. Nguyen, D. Bujnowski, and
J. He, “Ameta-analysis of the effect of soy protein supplementa-
tion on serum lipids,” The American Journal of Cardiology, vol.
98, no. 5, pp. 633–640, 2006.

[21] M. J. Messina, “Legumes and soybeans: overview of their
nutritional profiles and health effects,”The American Journal of
Clinical Nutrition, vol. 70, no. 3, pp. 439–450, 1999.

[22] M. Chandalia, A. Garg, D. Lutjohann, K. von Bergmann, S. M.
Grundy, and L. J. Brinkley, “Beneficial effects of high dietary
fiber intake in patients with type 2 diabetes mellitus,” The New
England Journal of Medicine, vol. 342, no. 19, pp. 1392–1398,
2000.

[23] D. J. A. Jenkins, C. W. C. Kendall, L. S. A. Augustin et al., “Gly-
cemic index: overview of implications in health and disease,”
The American Journal of Clinical Nutrition, vol. 76, no. 1, pp.
266–273, 2002.

[24] I. Mateos-Aparicio, C. Mateos-Peinado, A. Jiménez-Escrig, and
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