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Regulation of Protein Digestibility of Soybean Meal by Tannins
in Ruminant Feedstuls

Makoto KONDO

Graduate School of Bioresources, Mie University, Tsu 514-8507

ABSTRACT

The current experiment was conducted to study the effect of different types of
tannin on ruminal degradation and post-ruminal digestion of treated soya bean
meals (SBM) with respect to in vitro and in vivo digestibility. Samples of SBM
were prepared by spraying 100 g SBM with distilled water containing 10 g of 6
types of tannin extracted from tara, gambier, chestnut, myrabolam, quebracho,
and mimosa. Rumen degradability of tannin-treated SBM was significantly
decreased and intestinal digestibility of the protein was slightly suppressed. As
a result, digestible rumen undegradable protein (RUP) was high in SBM treated
with tannins, especially chestnut and myrabolam. In comparison to commercial
soybean feedstulls, these tannin-treated SBM wore similar or higher in digestible
RUP content. In the next experiment, in vivo digestibility, nitrogen balance
and ruminal NH;-N concentration in goats fed SBM treated with chestnut or
tannin were determined. Protein digestibility, urinary N excretion and ruminal
NH,; concentration were not affected by the tannin treatment. It was therefore
concluded that tannin treatment of SBM electively improved protein utilization of
SBM in vitro but not in vivo. Further research is required to bind SBM proteins to
tannins strongly enough to regulate protein digestibility in ruminants. Soy Protein
Research, Japan 13, 149-153, 2010.
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Table 1. Protein digestibility in the in vitro rumen and post-rumen and contents of digestible rumen
undegradable protein of soybean meal treated various tannins

Digestibility (%)

Digestible RUP*

Treatment rumen post-rumen (% protein)
Soybean meal 642 a 86.2 a 308 f
0 Gambier 613 b 83.7 ab 324 ef
O Tara 544 c 857 a 391 ¢
0 Mimosa 542 d 768 c 32 d
0 Quebracho 463 e 628 e 33.7 de
0O Myrabolam 368 f 816 b 516 b
0 Chestnut 176 g 729 d 60.1 a

*RUP, rumen undegradable protein

a-g, means that within lines, values with dilerent letters diCer significantly (p<0.05)
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Table 2. Protein digestibility in the in vitro rumen and post-rumen and contents of digestible rumen
undegradable protein of various types of soybeans and tannin-treated soybean meal

Digestibility (%)

Digestible RUP*

Treatment rumen post-rumen (% protein)
Soybean meal 66.3 a 872 a 294 f
Heated soybean meal 577 b 87.0 ab 368 e
Extruded soybean 56.7 b 87.0 ab 377 e
whole roasted soybeans 445 ¢ 84.7 ab 470 d
Myrabolam treated soybean meal 339 d 837 b 553 ¢
Heat, sugar-treated soybean meal 237 e 776 ¢ 592 b
Chestnut treated soybean meal 174 f 743 d 614 a

a-f, means that within lines, values with dilerent letters diCer significantly (p<0.05)
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Table 3. Protein digestibility, nitrogen balance and ruminal NH,;-N concentration of goats fed the diets
supplemented soybean meal with or without tannins.

0 Control Chestnut Myrabolam
Protein digestibility (%) 66.5 65.9 67.0
Nitrogen balance (g/day)

Intake N 7.99 7.99 7.99

Fecal N 267 273 2.63

Urinary N 3.98 382 3.84

Absorbed N 532 527 5.36

Retained N 134 145 152
Ratio to intake N (%)

Retained N 16.7 181 19.0
Ratio to absorbed N (%)

Retained N 24.8 275 282
Ruminal NH;N concentration (mg/100mL) 15.1 14.6 14.7
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