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Soy protein concentrate: an efficient source
of protein in animal feeding

Daulat Khan
CJ Europe GmbH

Soybean meal is number one plant-based protein source used for animal feeding all over the world. In total 233.66 million metric
tons of the soybean meal has been used for the animal feeding in the year 2017-18. The popularity of the soybean meal is due to
its balanced amino acid profile when balanced with most cereal grains and its abundant concentrations of the essential amino acids
like Lys, Met and Thr.
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Manufacturing of Soybean meal

In spite the fact that Soybean meal is most common source of quality protein in animal feeding, it also contains anti-nutritional
factors like allergen, trypsin inhibitors and undigestible oligosaccharides such as raffinose and stachyose. These decrease the
digestibility and nutritional value of soybean meal for animals. In order to reduce the harmful effects of these anti-nutritional
factors, soybean meal is toasted during processing. However, due to several reasons the under toasting or over toasting of the
soybean meal can be a problem. Under processing of the heat treatment leaves the excessive amounts of anti-nutritional factors in
the soybean meal whereas, over toasting destroys the essential amino acids and other nutrients.

To control incoming raw material quality, feed mills have to invest significant capital to test each batch of SBM. Moreover, lack of
such quality control programs can lead to deterioration of animal performance and subsequent economic losses.

Is the soybean meal the only efficient source of amino acids in animals? Can we not further minimize the anti-nutritional factors?
This question will be discussed in this article further in details.

Soy protein concentrate

One step beyond the processing of SBM is the further extraction using ethanol under a controlled environment. It is an effective
method to not only to minimize the anti-nutritional factors but also improve the protein quality and availability to the animal body
(Fig. 1). The product resulting from this process is known as soy protein concentrate (SPC) which is high in nutrient digestibility and
contains very low levels of anti-nutritional factors when compared with SBM.
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Figure 1. Basic processing and removal of anti-nutritional factors and improvement in protein quality
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Composition and anti-nutritional factors in SPC

SPC has a balanced quantities of essential amino acids and lower level of anti-nutritional factors as compared to conventional SBM.
() created a database using different lab analysis for the SBM and the X-Soy 600. The summary of the results are shown in (Table 1).

Table 1. Comparison of nutritional and anti-nutritional factors of conventional SBM and X-Soy 600

Item SBM High CP 48%  X-Soy 600 Item SBM High CP 48% X-Soy 600
Proximate analysis % Amino acids profile %
C. Protein 46.7 60 Leu 3.69 4.79
Moisture 10.7 6.4 His 1.40 1.54
C.Fat 2.6 2.8 Phe 2.33 3.10
C.Fiber 4.1 5.0 Tyr 1.53 1.93
C.Ash 6.8 6.1 Gly 2.07 2.56
Amino acids profile % Ser 2.33 3.07
Lys 2.89 3.71 Pro 237 2.84
Met 0.64 0.82 Ala 2.10 2.62
Cys 0.66 0.87 Asp 5.47 6.83
M+C 1.30 1.69 Glu 8.69 11.50
Thr 1.76 2.40 Anti-Nutritional factors
Trp 0.60 0.82 Trypsin Inhibitor mg/g 4~8 0.99
Arg 3.36 4.38 Beta-conglycinin mg/g 31 <3.0
Tle 2.29 2.95 Glycinin mg/g 217 <2.0
val 2.29 2.95 Raffinose % 1.5~2.0 <0.6
Stachyose % 4~5 <1.6

Efficient protein source in young animals

Young animals have immature digestive tracts which is susceptible to many nutritional challenges during their early development
such as weaning period in piglets and 0-7 day starter phase in broilers. Newly hatched chicks when transported from the hatchery
are under stress (Transportation, Vaccination). At the same time, an under-developed gastrointestinal (GI) tract can compromise
the Gl integrity, which may provide an opportunity for pathogenic organisms to grow. Since the GI tract is under-developed, diges-
tive enzymes are not produced in sufficient quantities. At this early stage of growth, birds need a raw material, which can easily be
digested provide sufficient amounts of essential nutrients to meet its requirements.

An inefficient digestible protein source at this stage leads to the excessive amounts of undigested protein which serves as a
substrate for E. Coli. Which can cause intestinal problems that ultimately leads to diarrhea. A highly efficient source of protein such
as SPC could be a reasonable economic alternative for the farmers by reducing expenses for treatment and subsequent mortality.

Yang et. al. 2007 tested the efficacy of differently treated sources of soy proteins. They used 280 weaned piglets of 23+3 days of age,
allotted to 5 treatments: conventional SBM, soy protein concentrate (SPC), Hamlet protein (HP300), fungal fermented soy protein
(FSP-A; A. oryzae), and fungal+bacterial fermented soy protein (FSP-B; A. oryzae+B. subtilis). The results of the experiment are shown
in Table 2.

Table 2. Effects of different soy protein source on growth performance in weaned pigs

Soy protein sources! SBM SPC HP300 FSP-A FSP-B SEM?
Day 0-14
ADG (g) 267¢ 2912 282b 280b 281b 2.21
ADFI (9) 430¢ 4462b 4492 431bc 443ahbc 2.79
F/G 1.602b 1.53¢ 1.57b 1.602 1.612 0.01
Day 15-35 430¢ 4772 464ab 453b 4692b 4.69
ADFI (g) 684b 7112 7002b 6850 7042 3.56
F/G 1.562 1.49b 1.52ab 1.51ab 1.53ab 0.01
Overall (day 0-35)
ADG (g) 369¢ 4032 391b 389b 390bP 3.02
ADFI (g) 582b 6052 5992 584b 5992 2.71
F/G 1.582 1.50¢ 1.53bc¢ 1.54bc 1.55ab 0.01

a, b, ¢ Values with different superscripts in the same row significantly differ (p<0.05)
1 SBM: soybean meal; SPC: soy protein concentrate; HP300, Hamlet protein 300

FSP-A, fermented soy protein by A. oryzae; FSP-B, fermented soy protein by A. oryzae+B. subtilis
2 Standard error of means.
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Pigs were fed their respective soy protein sources from 0-14d post weaning. Then offered a common commercial diet from 15-35d.
The best performance in terms of ADG was achieved in treatment with SPC (291g/d) (P>0.0001) from 0-14d and 403 g/d from 0-35d.
The best F/G was also achieved in with SPC: 1.57 and 1.50 from 0-14d and 0-35d respectively compared to other soy protein sources.

Additionally, fecal nutrient digestibility was measured after 14 days of experimental feeding. Results are presented in Table 3. The
digestibility of gross energy, dry matter, CP and calcium were higher (p<0.05) in SPC fed diets compare to SBM or FSP-A. The higher
nutrient digestibility found for the SPC group likely explains the resulting increase in weight gain of this treatment group.

Table 3. Effects of different soy protein source on fecal digestibility of nutrients in weaned pigs (at day 14)

Soy protein sources! SBM SPC HP300 FSP-A FSP-B SEM?
GE 79.10¢ 82.572 80.79b 78.90¢ 82.522 0.46

DM 79.85b 82.802 80.47b 80.34b 82.662 0.36

CcP 66.72b 73.852 71.492 68.20P 73.492 0.84

EE 51.65ab 58.58ab 40.92b 49.092b 62.242 2.98

Ash 50.102b 57.072 48.87b 55.54ab 56.352 1.25

Ca 43.44b 50.212 45.91b 45.50b 52.412 0.95

P 44.01bc 48.50ab 40.84¢ 51.612 47.873b 1.20

a, b, ¢ Values with different superscripts in the same row significantly differ (p<0.05)

1SBM: soybean meal; SPC: soy protein concentrate; HP300, Hamlet protein 300 FSP-A, fermented soy protein by A. oryzae;
FSP-B, fermented soy protein by A. oryzae+B. subtilis

2 Standard error of means.

CONCLUSION

In conclusion, the performance of young animals can be improved using SPC compared to conventional SBM during their early
phase of development. Early development has major impact on an animal’s overall growth resulting in significant economic, health
and performance benefits.
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