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Abstract: To manufacture low-malt beer using potato starch, we selected the potato starch suited for low-malt
beer brewing from several potato starches. Moreover, the componential and functional characteristics of the
low-malt beer obtained thus were evaluated. As extremely fine potato starch obtained by air-classification
(median size 13.6 pm) had high phosphorus content but low peak viscosity of Rapid Visco Analyser (RVA),
we regarded it as the most suitable material for low-malt beer brewing of the 10 potato starches examined.
Phosphoryl-oligosaccharides, which are obtainable after digestion of a starch with phosphate, were obviously
found (600 ppm) in low-malt beer using such potato starch. In contrast, no or very little phosphoryl-
oligosaccharide was found in low-maalt beers vsing corn or sweet potate starches. Thus, novel type functional
low-malt beer would be manufactured by using extremely fine potato starch.
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Table 1. Characteristics of potato starches.

Phosphorus Peak Median

content viscosity size

(ppm) (RVU) (m)
Large 756 299 423
Small 979 275 21.6
Extremely small 1125 221 13.6
Benimaru 652 259 46.6
Konafubuki 777 290 423
Eniwa 880 324 424
Hokkaikogane 874 312 41.6
Norin No. 1 634 230 364
Waseshiro - 762 260 333
Standard . 847 305. 352
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Table 2. Sensory attributes of lager beer and low-malt beer.

External

Aroma Flavor Body Whole

appearance impression Total
Low-malt beer
Potato starch K} 5 10 5 6 31
Sweet potato
starch 6 5 9 3 4 27
Corn starch 7 3 13 3 6 32
Lager beer 4 & 6 5 4 25

Table 3. Componential characteristics of lager beer and low-malt
beer.
Low-malt beer
Lager
Potato S:;:fc: Corn beer
starch P starch
starch
Brix (%) 53 5.0 52 5.0
Specific gravity 1.010 1.007 1.008 1.000
pH 4.35 443 4.51 4.57
Acidity (mL/100 mL) 255 20.3 25.2 25.2
Total sugar (%) 3.0 L6 1.3 1.6
Reducing sugar (%) 1.0 0.2 0.3 0.4

Total N (mg/100 mL) * 479 390 474 777
Formol N (mg/100 mL) 110  13.1 139 340

Bitterness unit (BU) 124 18.9 18.6 15.8
Alcoho! (%) 5.1 4.8 54 4.7
Real extract (%) 4.3 30 34 33
Fermented ability (%) 70.9 771 76.8 74.3
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Fig. 2. Chromatograms of the phosphoryl-oligosaccharides of lager beer and low-malt beer.

(a) standard phosphoryl-oligosaccharides, (b} low-malt beer using potato starch, (¢) low-malt beer using sweet potato starch, (d) low-malt

beer using corn starch, (e) lager beer.

Table 4. Phosphoryl-oligosaccharides content of lager beer and
low-malt beer.

Starch phosphorus Phosphoryl-
content oligosaccharides
(ppm) content
(ppm)
Low-malt beer
Potato starch . 1125 600
Sweet potato starch 226 <150
Corn starch 140 0
Lager beer : — 0
E@GMEERGnoRaEci, Vb 2L 600 ppm,

Ty A CHBETRELLBRBETZEDLO TRV ER
(150 ppm BLFY &4z o7 (Table 4).
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