SOYBEAN MEAL AND SOYBEANS FOR
RUMINANTS AND SWINE

R. L. Preston
(Central Soya Co.,Inc.,
1990) 2800
62 ( 12 )
52 29 (Chandler, 1999)
1 74 SBM

Vohraand Kratzer, 1991

0.29%K OH(0.0356N) Arabaand Dale, 1990b

! 1999 8
— 90 —



0.2%KOH 59

Araba and Dale, 1990a; Parson et al, 1991

Vohraand Kratzer, 1991

8
) 4
74
1
1 0.2% KOH
84 100
5 72 102
10 64 98
15 57 94
20 50 90
40 36 64




NRC 1985
CP NPN

degradableintake protein, DIP

bypass protein undegradable
intake protein, UIP

DIP

Orskov et a, 1980

Preston, 1966
DP DE 12 DP/Mcal DE
22 24 DP/Mcal DE 31 32 DP/Mcd DE
Preston, 1972 DP DE 18 Purser, 1970
DIP
25 [100(24 15)/24] UIP

44 [100(32 18)/32] UIP NRC
1996 ulP

12 UlP 56

NRC 1989 UIP 37

Satter et al,
1991; Lin and Kung, 1997; Stallings, 1999



CP 64 68 DIP Hillman,

1998; Preston, 1999 UIP CP 32 36 DIP
DIP
CP
DIP
2 Trenkle, 1994
CP Preston
et al, 1993
7 DIP 6 UIP
2 CP
CP DM
95 12.52 14
1.56 1.79 1.93
/100DM 19.2 20.3 21.4
* 11-12.5%CP
UIP
Arabaand Dale, 1990a; Parsonset dl,
1991 UIP

Van Soest, pp. 294-296, 1994

ulP CP 38 70
uIlP
ulpP

CP 34

Brederick, 1987

2 57 Coenen



141

and Trenkle, 1989 1
1 0.80 1.75
98 0.77 0.57 1.35
UIP CP
50 CP UIP
UIP
3 Shirley et al,
1997

)

/

04

R o

ol 4

0.4 0.5

UIlP Waltz and Stern, 1989; Broderick et
al, 1991

Van Soest,

pp.173-176, 1994
UIP Hillman, 1998

Satter et al, 1991; Chandler, 1999

102 128 144 159 185°C 2 :

— 04—



144°C

144
159°C 159 185°C acid detergent insoluble
nitrogen, ADIN 4 Plegge et al, 1982 ADFCP
= 0.99 128 144°C
Plegge et al, 1985 130 145°C
UIP 100 CP 34 68
3
CP DM
16 16 16
DM/ 26.3 26.9 26.3
/ 41.1 42.9 42.7
3.45 3.65 3.30
3.09 2.98 3.16
I () 40.5 44.0 41.5
4
ADFCP CP

°C Ccp ) 4 ( )
6 5 72 100
102 6 12 68 95
128 8 30 68 97
144 10 49 68 94
159 18 53 68 77
185 60 82 50 34

t 24



UIP

5 95 100°C 3 90 95°C 45
UlP ulP
29 42 59 65 Windschitl and Stern, 1988; Stanford et al, 1995
Casamiglia et al, 1995 UIP 22 77
UlP 93
Windschitl and Stern, 1988; Cledle et a, 1987a;Cleale et d,
1987b 100 Cledle
etal, 1987c

Nakamuraet al, 1992

DIP UIP
5
CP DM 16 13
DM/ 23.9 23.6
/ 375 36.6
371 3.78
2.88 2.89
/ 38.3 38.3
HCHO UIP 80 Hillman, 1998
06% CP 1.4%
Preston and Smith, 1974
26

Ferguson 1975



CP 15%

CP 2
UIP
Broderick et al, 1991
Waltz and Loerch, 1986
UIP
18

uipP uipP
Waltz and Stern, 1989;
Satter et al, 1991; Broderick et al, 1991; Lin and Kung, 1997; Stallings, 1999

UIP CP 40 45

UlP CP 36 58 48 Faldet and Satter, 1991
6 140°C 90 150°C 60 160°C 30
UIP Faldet et a, 1992a
ulP
Faldet et al, 1992a; Faldet et a, 1992b
146°C 30
UIP CP 35
1 17
38.0 334 34.7 DM
Faldet and Satter, 1991
123 135 146 153°C 0 30 146°C

— 97—



30 Hsu and Satter, 1995

36
1.5 13 Socha, 1991
CP UIP
6 UIP
°C UIP(CP ) (DM )
30 2.4
140 10 34 2.4
30 44 2.2
60 49 2.2
90 55 2.0
150 10 37 2.4
30 42 2.2
60 58 2.0
90 64 1.6
160 10 37 2.3
30 53 2.1
60 72 1.4
90 71 1.1
Lin and Kung,
1997 CP UiP

— 08—



36
DM/ 0
/ +1.5
0.07
0.07
/ +1.3
Reese, 1992
115 120°C 25—35 138
150°C
UIP
UIP
pH
DIP UIP UIP
UIP K'rishnamoorthy

et a, 1982; Orskov, pp. 45-54, 1982; Blethen et a, 1990; Broderick et al, pp. 552-558,

1991; Michaet-Doreau and Ould-Bah, 1992;

— 09—



UIP

DM
Bartleet al, 1986
Broderick, 1987

UIP
protein
dispersibility index, PDI PDI 9 11
Satter et a, 1994
0.2% .0356N KOH
Arabaand Dale, 1990a; Parson et al, 1991

PDI 0.01 0.02N KOH UIP

Rossi and Preston, 1990 0.93 0.01IN KOH
( 0.52) 0.02N KOH ( 0.48)
0.01 0.02N KOH 0.25%
CP 0.6%
NaOH Preston, 1995 0.0025N NaOH
60 DIP 0.005N NaOH
DIP
0.0025 0.005N NaOH DIP
Tremblay et al, 1996 NIR
Broderick, 1987 UIP
r =0.90 DM CP PDI r° 0.97 0.99
0.71 PDI UIP r*=0.28
UIP 0.70 PDI 0.52 NIR

— 100 —



DIP

UIP CP UIP
UIP
UIP

Araba, M. and N.M. Dale. 1990a. Evaluation of protein solubility as an indicator of overprocessing of
soybean meal. Poult. Sci. 69:76-83.

Araba, M. and N.M. Dale. 1990b. Evaluation of protein solubility as an indicator of underprocessing of
soybean meal. Poult. Sci. 69:1749-1752.

Bartle, S.J., R.L. Preston and M.L. Gibson. 1986. In vitro evaluation of the pH effect on protein
degradation and synthesis by rumen microorganisms. Nutr. Rpts.Int. 34:1001-1009.

Blethen, D.B., J.E. Wohlt, D.K. Jasaitis and J.L. Evans. 1990. Feed protein fractions. Relationship to
nitrogen solubility and degradability. J. Dairy Sci. 73:1544-1551.

Broderick, G.D. 1987. Determination of protein degradation rates using a rumen in vitro system
containing inhibitors of microbial nitrogen metabolism. Brit. J. Nutr. 58:463-475.

Broderick, G.A., R.J. Wallace and E.R. Orskov. 1991. Control of rate and extent of protein degradation.
In: Physiological Aspects of Digestion and Metabolism in Ruminants, pp. 541-592. T. Tsuda, Y. Sasaki
and R. Kawashima, ed. Academic Press, Inc., San Diego, CA.

Calsamiglia, S., M.D. Stern and J.L. Firkins. 1995. Effects of protein source on nitrogen metabolismin
continuous culture and intestinal digestion in vitro. J. Anim. Sci. 73:1819-1827.

Central Soya Co., Inc. 1990. The Protein Book. Central Soya Chemurgy Div., Fort Wayne, IN, 46801.

Chandler, P. 1999. Due to variables, by-product feeds must be subjected to extensive testing. Feedstuffs
71(15), pp11,18,19,21 (April 12).

— 101 —



Cleale 1V, RM., T.J. Klopfenstein, R.A. Britton, L.D. Satterlee and S.R. Lowry. 1987a. Induced
non-enzymatic browning of soybean meal. |. Effects of factors controlling non-enzymatic browning on
invitro anmoniarelease. J. Anim. Sci. 65:1312-1318.

Cleadle 1V, R.M., R.A. Britton, T.J. Klopfenstein, M.L. Bauer, D.L. Harmon and L.D. Satterlee. 1987b.
Induced non-enzymatic browning of soybean meal. II. Ruminal escape and net portal absorption of
soybean protein treated with xylose. J. Anim. Sci. 65:1319-1326.

Cledle 1V, RM., T.J. Klopfenstein, R.A. Britton, L.D. Satterlee and S.R. Lowry. 1987c. Induced
non-enzymatic browning of soybean meal. I11. Digestibility and efficiency of protein utilization by
ruminants of soybean meal treated with xylose or glucose. J. Anim. Sci. 65:1327-1335.

Coenen, D.J. and A. Trenkle. 1989. Comparisons of expeller-processed and solvent-extracted soybean
meal s as protein supplements for cattle. J. Anim. Sci. 67:565-573.

Faldet, M.A. and L.D. Satter. 1991. Feeding heat-treated full fat soybeans to cowsin early lactation. J.
Dairy Sci. 74:3047-3054.

Faldet, M.A., L.D. Satter and G.A. Broderick. 1992a. Determining optimal heat treatment of soybeans
by measuring available lysine chemically and biologically with rats to maximize protein utilization by
ruminants. J. Nutr. 122:151-160.

Faldet, M.A., Y.S. Son and L.D. Satter. 1992b. Chemical, in vitro, and in vivo evaluation of soybeans
heat-treated by various processing methods. J. Dairy Sci. 75:789-795.

Ferguson, K.A. 1975. The protection of dietary proteins and amino acids against microbia fermentation
inthe rumen. In: Digestion and Metabolism in the Ruminant, I.W. McDonald and A.C.1. Warner, ed., pp.
448-464. Univ. New England Pub. Unit, Armidale, Australia.

Hillman, D. 1998. Dietary nutrient allowances for dairy cattle. Feedstuffs 70(30):54-65.

Hsu, J.T. and L.D. Satter. 1995. Procedure for measuring the quality of heat-treated soybeans. J. Dairy
Sci. 78:1352-1361.

Krishnamoorthy, U., T.V. Muscato, C.J. Sniffen and P.J. Van Soest. 1980. Nitrogen fractionsin selected
feeds. J. Dairy Sci. 65:217-225.

Lin, C. and L. Kung. 1997. Heat treated soybeans and soybean meal in ruminant nutrition. Am. Soybean
Assoc. Tech. Bul. AN-15, Brussels, Belgium.

Michalet-Doreau, B. and M.Y. Ould-Bah. 1992. In vitro and in sacco methods for the estimation of
dietary nitrogen degradability in the rumen: A review. Anim. Feed Sci. Tech. 40:57-86.

Nakamura, T., T.J. Klopfenstein, F.G. Owen, R.A. Britton, R.J. Grant and T.S. Winowiski. 1992.
Non-enzymatically browned soybean meal for lactating dairy cows. J. Dairy Sci. 75:3519-3523.

NRC. 1985. Ruminant Nitrogen Usage. Natl. Acad. Press. Washington, D.C.
— 102 —



NRC. 1989. Nutrient Requirements of Dairy Cattle. Natl. Acad. Press. Washington, D.C.

NRC. 1996. Nutrient Requirements of Beef Cattle. Natl. Acad. Press. Washington, D.C.

Orskov, E.R. 1982. Protein Nutrition in Ruminants. Academic Press, London.

Orskov, E.R., M. Hughes-Jones and I. McDonald. 1980. Degradability of protein supplements and
utilization of undegraded protein by high-producing dairy cows. In: Recent Advances in Animal

Nutrition, pp. 85-98. W. Haresign, ed. Butterworth & Co., London.

Parsons, C.M., K. Hashimoto, K.J. Wedekind and D.H. Baker. 1991. Soybean protein solubility in
potassium hydroxide: Anin vitro test of in vivo protein quality. J. Anim. Sci. 69:2918-2924.

Plegge, S.D., L.L. Berger and G.C. Fahey, Jr. 1982. Effect of roasting on utilization of soybean meal by
ruminants. J. Anim. Sci. 55:395-401.

Plegge, SD., L.L. Berger and G.C. Fahey, Jr. 1985. Effect of roasting temperature on the proportion of
soybean meal nitrogen escaping degradation in the rumen. J. Anim. Sci. 61:1211-1218.

Preston, R.L. 1966. Protein requirements of growing-finishing cattle and lambs. J. Nutr. 90:157-160.
Preston, R.L. 1972. Protein requirements for growing and lactating ruminants. In: Nutrition Conference
for Feed Manufacturers:6, pp. 22-37. H. Swan and D. Lewis, ed. Churchill Livingstone, Edinburgh &

London.

Preston, R.L. 1995. Solubility of feed proteinsin sodium hydroxide as an estimate of rumen degradable
protein. Anim. Sci. & Food Tech. Res. Rpt. No. T-5-356, pp. 86-87. Texas Tech Univ., Lubbock.

Preston, R.L. 1999. Typical composition of feeds for cattle and sheep. Beef 35(6):20-32.

Preston, R.L. and C.K. Smith. 1974. Role of protein level, protected soybean meal, and roughage on the
performance of new feeder calves. Ohio Agr. Res. Dev. Ctr. Res. Summary 77, pp.47-50. Wooster, OH.

Preston, R.L., S.J. Bartle, T.R. Kasser, G.F. Hartnell and C.A. Baile. 1993. Influence of dietary protein
level and source on the BST response of feedlot steers. Anim. Sci. & Food Tech. Res. Rpt. No. T-5-327,
pp. 170-173. Texas Tech Univ., Lubbock.

Purser,D.B. 1970. Nitrogen metabolism in the rumen: Microorganisms as a source of protein for the
ruminant animal. J. Anim. Sci. 30:988-1001.

Reese,D.E. 1992. Full-fat soybeans for pigs. NebGuide G90-994-A. Institute Agr. Natural Res., Univ.
Nebrasks, Lincoln.

Rossl, E. and R.L. Preston. 1990. New technique for evaluating ruminal escape protein for ruminants.
Anim. Sci. Res. Rpt. No. T-5-283, pp. 28-30. Texas Tech Univ., Lubbock.

— 103 —



Satter, L.D., M.A. Faldet and M. Socha. 1991. Feeding whole soybeans, soy hulls and soybean meal. In:
Alternative Feeds for Dairy & Beef, Natl. Invitational Symp., pp. 22-33. USDA, Univ. Missouri
Extension Conf. Office, Columbia, MO.

Satter, L.D., T.R. Dhiman and J.T. Hsu. 1994. Use of heat processed soybeansin dairy rations. In: Proc.
Cornell Nutr. Conf. For Feed Mfgs., pp. 19-28. Cornell Univ., Ithaca, NY.

Shaver, R. 1999. How to evaluate beans. Feed Management 50(6):15-18.

Shirley, J.E., D. Piehl, E. Titgemeyer and M. Scheffel. 1997. Expeller soybean meal as a source of
rumen undegradable protein for lactating dairy cows. Proc. Kanas State Univ. Dairy Day, pp. 28-31.
Manhattan, KS.

Socha, M. 1991. Effect of feeding heat-processed whole soybeans on milk production, milk
composition, and milk fatty acid profile. M.S. Thesis. Univ. Wisconsin, Madison.

Stallings, C.C. 1999. Bypass protein and use of bypass soybean meal productsin the United States. Am.
Soybean Assoc. Tech Bul. AN-16, Brussels, Belgium.

Stanford, K., T.A. McAllister, Z. Xu, M. Pickard and K.J. Cheng. 1995. Comparison of
lignosulfonate-treated canola meal and soybean meal as rumen undegradable protein supplements for
lambs. Can. J. Anim. Sci. 75:371-377.

Tremblay, G.F., G.A. Broderick and S.M. Abrams. 1996. Estimating ruminal protein degradability of
roasted soybeans using near infrared reflectance spectroscopy. J. Dairy Sci. 79:276-282.

Trenkle, A. 1994. Nutrient requirements of beef cattle asinfluenced by growth rate and composition. In:
Southwest Nutr. Mgt. Conf. Proc. (added at the conference), Dept. Anim. Sci., Univ. Arizona, Tucson,
AZ. Seealso: 1993. Protein feeding strategies for lean gain, Proc. 54™ Minn. Nutr. Conf., pp. 127-136.
Van Soest, P.J. 1994. Nutritional Ecology of the Ruminant. 2" ed. Cornell Univ. Press, Ithaca, NY.

Vohra, P. and F.H. Kratzer. 1991. Evaluation of soybean meal determines adequacy of heat treatment.
Feedstuffs 63(8):22-28.

Waltz, D.M. and M.D. Stern. 1989. Evaluation of various methods for protecting soya-bean protein from
degradation by rumen bacteria. Anim. Feed Sci. Tech. 25:111-122.

Waltz, D.M. and S.C. Loerch. 1986. Effect of acid and akali treatment of soybean meal on nitrogen
utilization by ruminants. J. Anim. Sci. 63:879-887.

Windschitl, P.M. and M.D. Stern. 1988. Evaluation of calcium lignosulfonate-treated soybean meal asa
source of rumen protected protein for dairy cattle. J. Dairy Sci. 71:3310-3322.

— 104 —



	ADFCP

