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Optimal Conditions of Saccharification for a Traditional Malt Syrup in Cheju

Kim Hyo Sun and Kang Yeung Joo

Department of Food Science & Technology, Cheju National University, Cheju

Abstract

Waxy rice, Oryza sativa, and foxtail millet, Setaria italitica, and mixture (1:1, w/w) of the cereals
were saccharified by barley malt. The optimum conditions of saccharification were at 50C for 3 hrs
on waxy rice and 55C for 3 hrs on foxtail millet, respectively. The equilibrium of saccharification
were reached at 20°Brix on waxy rice and mixture, and 17°Brix in foxtail millet. The free sugars
in saccharifying liquids were found maltose, glucose and fructose with the contents of ca. 13%, 1%
and trace, respectively, by HPLC analysis. The close relationships (r=0.954) between °Brix and re-
ducing sugar of saccharifying liquids were observed. The result may be useful for the estimation

of the end point of the saccharification.
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Table 1. Operating condition of HPLC

Instrument Waters association, INC.

Column Carbohydrate analysis 3.9 mmX30 cm
Flow rate 2.0 mi//min

Mobile phase  80% CHsCN, 20% H.O

Chart speed 2.5 cm/min

Detector Differential refractometer R401
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Table 2. Proximate composition of cereal source and

barley malt (wet basis, %)
Waxy-rice  Foxtail-millet Barley malt
Moisture 14.23 12.53 16.23
Crude protein 6.85 9.04 13.04
Crude ash 0.80 143 213
Crude fat 0.82 321 1.80
Carbohydrate 77.30 73.79 66.80

Table 3. The B-amylase activities of barley malts pur-
chased from a traditional markets in Cheju (unit)

Store A B C D E
Activity 21. 83 2158 2641 2608 2641 2446
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Fig. 1. Changes on °Brix for cereal sources during sac-
charification at 45(A), 50(B) and 55(C)°C by barley
malt

H—B; Waxy-rice, +-—+; Foxtall millet, *--+: Mixed
cereals
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Fig. 2. Changes on the amount of reducing sugar for
various cereal sources during saccharification at 45(A),
50(B) and 55(C)°C by barley malt
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Fig. 3. Changes on DE for cereal sources during sac-
charification at 45(A), 50(B) and 55(C)°C by barley
malt
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Table 4. Contents of major free sugar in liquids sac-
charified for 3.5 hrs (unit : %)

Source Waxy rice Foxtail-millet
Free temp - - - — .
Sugar 45C 50C 55“C 45C 50C 55C
Glucose 094 100 L 17 074 082 110
Maltose 988 11.35 1256 932 1027 1333
Fructose 0.05 008 0.09 0.06 0.05 0.14
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Fig. 4. HPLC chromatogram of free sugar in saccharify-
ing liquids of waxy rice at 55°C with 0.4(A) and 3.5(B)
hrs saccarifying time

a: fructose, b: glucose, c¢: maltose
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