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Enhancing mechanism of the saccharification of uncooked
starch in an agitated bead reaction system
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In an agitated bead reaction system, the enzymatic saccharification of uncooked starch was substantially enhanced.
- The enhancement mechanism was investigated from the view of the structural aspect of starch. The mechanical im-
pact caused by the movement of the attrition-milling media resuited neither the destruction of microcrystalline struc-
ture nor the fragmentation of starch granule. Instead, the most distinct phenomenon was the swelling of starch granule
up to about 2.5 times, and the swelling mechanism was not similar with that caused by cooking. However, in the case
of the enzyme addition in the attrition coupled reaction system, the swollen starch was easily fragmented into the large
number of small particles by the synergistic action of the enzyme and milling-media. The exposed surface area of the
fragmented particles plays the major role in enhancing the saccharification. The saccharification rate was quite dif-
ferent depending on the source of starch, the reason was discussed in terms of the granular structure of uncooked
starches.
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Fig. 1. Enzymatic hydrolysis ef uncooked corn

starch in an agitated bead system; 22. 5%(w/v),
4. 4mi/l mixed enzyme, 400 g/! glass bead, 250
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Fig. 3. Microscopic photograph of granular str-

ucture of uncooked corn starch subjected to the
bead milling for different times, native(A), bead
milled for 1hr(B), 2hr(C), 4 hr(D), 8 hr(E), and
that of cooked starch(F).
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Table 1. Water binding capacity of bead milled

uncooked and cooked ¢orn starch.

Starches Water Binding Capacity

Uncooked Starch

Bead milled 0 hr 0.72

” 2 hr 1.02

i 4 hr 1.31

” 8 hr 1.76

” 24 hr 2.02

Cooked Starch 4.44
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Fig. 6. Microscopic photograph of uncooked sta-

rch hydrolyzed in an agitated bead reaction sys-
tem; 2hr(A), 4 hre{B), 8 he(C), and which was
hydrolyzed without bead 2 hr(D), 4 hr(E), 8hr(F).
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