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Effects of different processing of soaybean meal on ruminal degradability parameters
and intestinal digestibility of crude protein and amino acids in Holstein cows
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ABSTRACT

Three Non-lactating Holstein cows equipped with ruminal cannulas were used to determine the impact of different
methods of treating soybean meal (SBM) on the ruminal degradability and intestinal digestibility of crude protein and
amino acids (AA). Solvent-extracted SBM (Control), Meal processed by adding 25% (w/w) water and heated at 150
°C for 30 minutes (treatment 2), Meal heated at 150 °C for 30 minutes (treatment 3), and meal melted xylose by
adding 3 moles per mole of lysine and heated at 150 °C for 30 minutes (treatment 4), were incubated in the rumen in
nylon bags for 0, 2, 4, 8, 16, 24, and 48 h according to National Research Council (2001) guidelines. Processing of
SBM caused to decrese, incresea and decrese of rapidly degradable CP fraction, slowly degradable CP fraction and
the constant degradation rate of crude protein, respectively (P<0.05). There was a significant differences between
treatment on the ruminal disappearance of amino acids except were for threonine and glycine (P<0.05). Intestinal
disappearance of crude protein had no difference between treatments. However, the rate of disappearance of essential
amino acids except threonine was different between treatments (P <0.05). Processing with xylose improved
bioavailability of the lysine (P <0.05). Results had shown that there were differences between RUP amino acid
profile of original SBM and processed products.
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1. National Research Council
2. Rumen Undegradable Protein (RUP)
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Table 1. Crude protein content and amino acid
composition of soybean meal processed with

different method
Iltem Trearment®
SE MH DH XH

CP (%DM) 46.60  46.45 46.70 4555
NPN (% CP) 1411 13.25 12.13 10.98
EAA*(%CP)

Arginine 5.91 7.10 7.01 7.59
Histidine 3.11 2.95 2.75 351
Isoleucine 4.76 4.28 5.14 4.38
Leucine 6.75 6.69 7.46 6.63
Lysine 7.83 5.94 6.31 6.84
Methionine 1.44 1.41 1.40 1.39
Threonine 3.11 3.33 411 411
Valine 4.33 4.20 4.56 4.35
Phenylalanine 3.78 3.80 4.61 3.46
TEAA® 41.02  39.70 43.35 42.26
NEAA*® (% CP)

Alanine 3.88 4.14 3.85 4.33
Glycine 4.26 461 5.44 4.86
Serine 4.90 5.01 5.73 5.37
Tyrosine 2.36 2.37 2.90 2.07
Aspartic acid 10.63 11.68 9.68 12.21
Glutamic acid 1722  17.63 15.34 17.92
TNEAA® 4325 4544 42.94 46.76
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1. Treatment concluded 1) Solvent-Extracted SBM (SE),2) Meal
processed by adding Moisture ( 25% water) and Heated at 150 ° C
for 30 minutes (MH), 3) Dry Heated at 150 ° C for 30 minutes (DH),
and 4) meal melted Xylose by adding 3 moles per mole of lysine and
Heated at 150 ° C for 30 minutes (XH).
2, 4. Essential and None Essential Amino Acids.
3, 5. Total Essential and None Essential Amino Acids.
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Table 2. Effect of different processing method on
degradability and effective degradability parameters
of soybean meal

Treatment
Parameter’ SE MH DH XH SEM P-value
A (%) 1579 1258 858" 12.06° 147 0.04
B (%) 83.26" 87.42*" 90.56" 84.96" 1.58  0.03
C (%/h) 5.40 3.80 440 390 0.03 0.29

ERDP (5%/h) 58.57¢ 50.17° 50.73" 48.97° 2.18 0.04
ERDP (8%/h) 49.00° 40.60* 40.53” 39.7° 219 0.03
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1. Treatment concluded: 1) Solvent-Extracted SBM (SE), 2) Meal
processed by adding Moisture (25% water) and Heated at 150 °C for
30 minutes (MH), 3) Dry Heated at 150 °C for 30 minutes (DH), and
4) meal melted Xylose by adding 3 moles per mole of lysine and
Heated at 150 °C for 30 minutes (XH).
2. a: Quick degradable fraction, b: slowly degradable fraction, c: constant
of degradation, ERDP: Effective rumen degradation protein.

ab: Means within a row with different superscripts differ
significantly (P < 0.05).
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Table 3. Ruminal degradation of CP and AA of soybean meal after 16 h of ruminal incubation® (% of original feed)

Treatments
Item SE MH DH XH SEM P-value

CP 50.81° 33.28° 34.34° 32.25° 3.16 <0.01
EAA’

Arginine 38.12° 30.89° 35.56% 32.06% 1.68 0.05
Histidine 38.53° 30.47° 35.82% 30.16° 2.07 0.04
Isoleucine 34.29° 24.09° 32.05%* 24.73° 3.25 0.05
Leucine 32.90° 24.67* 33.07° 23.06° 3.20 0.04
Lysine 36.35° 30.57* 36.27° 25.63° 2.92 0.02
Methionine 33.23° 28.05% 32.55° 25.75° 1.80 0.02
Threonine 34.84 28.80 34.42 29.27 1.62 0.22
Valine 35.83° 24.98° 32.89% 27.10% 2,51 0.03
Phenylalanine 32.56° 26.22% 32.39° 21.85° 3.24 0.06
NEAA®

Alanine 35.45% 28.22° 33.38% 28.78° 1.76 0.05
Glycine 35.03* 35.79° 30.12° 29.86° 1.57 0.06
Serine 36.61° 29.10° 34.28% 29.10° 1.89 0.05
Tyrosine 35.48° 23.84° 31.07* 27.56% 2.48 0.08
Aspartic acid 36.76% 25.08° 32.32% 26.75% 2.67 0.11
Glutamic acid 39.73° 30.53" 36.12% 28.89° 2.46 0.01
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% Treatment concluded 1) Solvent-Extracted SBM (SE), 2) Meal processed by adding Moisture ( 25% water) and Heated at 150 ° C for 30 minutes
(MH), 3) Dry Heated at 150 ° C for 30 minutes (DH), and 4) meal melted Xylose by adding 3 moles per mole of lysine and Heated at 150 ° C for 30

minutes (XH).
23 Essential and None Essential Amino Acids.

2: Means within a row with different superscripts differ significantly (P < 0.05).
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Table 4. Effects of different methods of soybean meal treatment on intestinal disappearance of CP and AA in vitro (%

RUP) treatment
Item Treatments®
SE MH DH XH SEM P-value

CP 79.08 84.12 80.16 82.71 1.68 0.94
EAA (%)

Arginine 87.14 84.48 82.89 83.64 0.93 0.93
Histidine 82.93® 86.74° 77.27° 82.51% 1.95 0.02
Isoleucine 82.18% 78.51% 76.69% 70.60° 2.42 0.03
Leucine 82.91° 78.55% 71.56° 73.44" 2.56 0.001
Lysine 79.21° 75.21° 72.68° 88.86% 3.55 0.002
Methionine 80.08% 76.15° 81.05° 77.45° 2.47 0.03
Threonine 77.49 73.57 74.52 79.22 1.31 0.24
Valine 82.16° 79.74* 77.15* 70.36° 2.55 0.14
Phenylalanine 85.83% 75.44° 69.25° 74.46° 3.47 0.01
NEAA (%)

Alanine 78.30° 76.25%° 75.94%* 66.89° 2.54 0.07
Glycine 76.01° 77.25® 83.81° 75.14° 197 0.08
Serine 81.84° 79.59% 70.13° 75.28% 2.58 0.11
Tyrosine 77.80 80.44 74.10 78.31 1.32 0.66
Aspartic acid 86.62% 94.64° 86.81% 79.04° 3.18 0.05
Glutamic acid 89.77% 86.21%° 81.56° 88.39° 1.80 0.06
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1: Treatment concluded: 1) Solvent-Extracted SBM(SE),2) Meal processed by adding Moisture (25% water) and Heated at 150 °C for 30 minutes (MH), 3) Dry

Heated at 150 °C for 30 minutes(DH), and 4) meal melted Xylose by adding 3 moles per mole of lysine and Heated at 150 °C for 30 minutes (XH).
ab: Means within a row with different superscripts differ significantly (P<0.05).
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Table 5. Estimated intestinally absorbable AA supplied by the RUP of soybean meal

2 Treatments”
AA (glkg CP) SE MH DH XH SEM P-value
EAA®
Arginine 16.24 20.24 18.53 17.50 0.76 0.45
Histidine 7.38 8.25 7.43 8.01 0.21 0.74
Isoleucine 11.71 12.90 11.63 11.33 0.35 0.77
Leucine 18.03 19.90 17.32 18.42 0.54 0.80
Lysine 16.77° 15.89° 18.04° 23.74% 1.77 0.01
Methionine 7.70 8.05 7.71 7.99 0.39 0.38
Threonine 8.04 8.69 8.97 8.83 0.21 0.86
Valine 11.46 12.33 11.07 11.04 0.30 0.82
Phenylalanine 10.61 10.89 10.76 12.32 0.40 0.70
NEAA*
Alanine 9.87 11.01 9.61 10.39 0.26 0.47
Glycine 9.63° 10.78° 14.83% 13.89% 1.24 <0.01
Serine 12.33 13.36 12.47 13.50 0.30 0.67
Tyrosine 6.11 6.99 6.45 6.46 0.18 0.84
Aspartic acid 29.05° 38.41% 30.65° 29.29° 2.22 0.01
Glutamic acid 44,91 50.50 42.78 49.09 1.80 0.40
Total AA® 220.49 248.2 233.91 242 .47 6.02 0.70
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1. Treatment concluded: 1) Solvent-Extracted SBM (SE), 2) Meal processed by adding Moisture (25% water) and Heated at 150 °C for 30 minutes
(MH), 3) Dry Heated at 150 °C for 30 minutes (DH), and 4) meal melted Xylose by adding 3 moles per mole of lysine and Heated at 150 °C for 30
minutes (XH).
2. Absorbable AA supplied by RUP is defined as (100 — % rumen degradability at 16 h) x (% intestinal disappearance in situ) x AA concentrations in
the feed/10.
3. Sum of Arg, His, lle, Leu, Lys, Met, Phe, Thr, and Val.
4. Sum of Ala, Asp, Glu, Gly, Ser, and Tyr.
5. Total AA = essential AA + nonessential AA.
ab: Means within a row with different superscripts differ significantly (P < 0.05).
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