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Development of a breeding strategy with focus on trypsin inhibitor for

sweetpotato as feed
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Sweetpotato ([pomoea batatas (L.) Lam.) is an excellent source for animal feed. However, the
presence of anti-nutritional factor, ‘trypsin inhibitor (TI) in storage root may diminish the feed
value of sweetpotato. To breed sweetpotato with higher feed value, some basic researches of TI
were conducted. :

1. A colorimetric method for trypsin inhibitor activity (TIA) analysis using microplate was
developed. This method allows sweetpoﬁato breeders to analyse large numbey of éamples with
smaller sample size in quick time. Purified TIs from storage roots belong to sweetpotato major
storage root proteins, namely sporamins. Purified sweetpotato TI showed weaker activity than
soybean TI (ca. 87% of soybean TI), however, presence of large quantity of soluble protein in high
protein storage roots, may lead to high TIA. The range of TIA among breeding lines were
relatively wide (38-944 U/mg DW) and some of the higher TIA lines may exceed a threshold level
for domestic animals estimated by the.conversion value of TIA to soybean TI amount.

2. The effect of some agronomic factors on TLA of sweetpotato was investigated. During the later
part of growing stages (108-161 days after planting), TIA values were found to decrease by.
10-56% depending on the lines. After the growth period was over, on the other hand, the
significant changes in TIA of the varieties were not recognized, however, their starch contents
decreased and starch retrogradation was promoted, The increase in nitrogen fertilizer increased
TIA by 37-96%, depending on the varieties. The changes in TIA with these agronomic factors
were found to correlate with crude protein (CP) contents.

3. The heritability of sweetpotato CP contents (0.715) and TIA (0.5 10) estimated by the analysis
of variance using 7 varieties for 3 years were relatively high. This indicated that the selection of |
sweetpotato regarding these characters were possible. In addition, TIA significantly correlated
with CP content and did not always significantly correlate with storage root yield and dry matter
content in 3 years. ‘

Eiforts have been made to develop sweetpotato lines with high protein content and/or low
TIA. From ca. 700 breeding lines or varieties of sweetpotato grown in 1998 to 2003, 15 lines were
selected as high protein content (27.8-44.6 mg/g DW) and 7 lines as low TIA (11-137 Umg DW).
Lines with high yield or high dry mater content were relatively easily found in low TIA lines, but
not in high protein lines. In spite of strong positive correlation between TIA and CP content, 2
lines, ‘Q94128-1’ and ‘KNF94225-13" which had storage roots with high protein content and low
TIA, were first found as useful breeding materials to decrease TIA of high protein lines. In
addition, electrophoretic analysis revealed considerably less amount of trypsin inhibitory bands
in these lines.
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