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Comparison of Acid Hydrolyses of 4 Kinds of Starch

AAUSTY AT

Sukoncheun Sringam

ABSTRACT

Hydrochloric acid hydrolyses of rice starch, waxy rice starch, corn starch and cassava starch
were compared at acid concentration 0.7, 0.8, 0.9 and 1.0% for the first 2 starches and 0.2, 0.3, 0.4
and 0.59% for the last 2 starches. Hydrolysis conditions were starch 35%, temperature at 121°C, reaction
time 15, 20, 25 and 30 min. Waxy rice starch was hydrolysed more than rice starch, and corn starch
was hydrolysed more than cassava starch at the same acid concentration. Resulting in higher reducing
agent and dextrose equivalent (DE) from waxy rice starch than from rice starch and higher from corn
starch than from cassava starch at the same conditions. The maximum liquefied starch from rice starch
and waxy rice starch was 91%,from corn starch and cassava starch was 98%. Compositions of small
molecular weight saccharides (SMWS) (1-7 glucose units) from hydrolysis of 4 kinds of starch were
the same, DP1 the highest, and the others were decreasing with the increasing glucose units. SMWS
contents changed with DE, DP1 increased continually, while the others increaed at first and decreased
at high DE . At the same DE, waxy rice starch and corn starch and corn starch yielded the highest
SMWS content, witch then gave the highest sweetness.

Key words : acid, hydrolysis starch
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Table 1 Liquefied starch from acid hydrolysis of 4 kinds of starch.

Acid (%) Time (min) Liquefied starch (%)™®
Rice Waxy rice Corn Cassava
0.7/0.2(» 16 79.77 86.85 87.46 80.75
20 80.39 89.48 92.40 91.17
25 87.18 90.61 96.62 91.30
30 89.93 90.86 97.97 91.51
0.8/0.3 15 80.49 89.14 95.91 82.08
20 82.14 89.58 97.25 96.72
25 88.71 89.90 98.10 97.76
30 90.16 90.25 98.36 98.32
0.9/0.4 15 89.85 89.78 96.72 96.06
20 90.07 90.34 97.90 98.23
25 90.28 90.57 98.16 98.38
30 90.59 90.83 98.35 98.44
1.0/0.5 16 90.04 90.32 96.94 96.82
20 90.62 90.41 98.06 98.43
25 90.97 90.71 98.60 98.64
30 91.21 91.49 98.79 98.67

(a) acid concentration for rice and waxy rice/for cornand cassava

(b) % based on dry sample weight
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Table 2 Reducing agents from acid hydrolysis of 4 kinds of starch.

Acid (%) Time (min) Reducing agent (%)
Rice Wax yrice Corn Cassava
0.7/0.2® 15 15.05 20.35 25.83 21.92
20 21.01 26.46 30.81 27.00
25 25.30 27.10 38.04 28.77
30 29.00 29.03 43.37 32.94
0.8/0.3 15 20.82 21.38 39.61 24.77
20 22.36 28.58 48.40 31.35
25 29.21 33.14 55.07 40.88
30 34.40 38.42 59.94 51.38
0.9/0.4 15 41.63 41.89 50.24 39.02
20 44.31 44.44 62.56 47.24
26 47.97 51.41 66.04 48.56
30 55.97 59.60 71.35 59.44
1.0/0.5 15 51.15 47.76 56.63 49.03
20 52.69 52.35 66.91 56.62
25 54.87 59.77 76.21 62.80
30 61.70 63.25 80.65 68.10

(a) acid concentration for rice and waxy rice/for cornand cassava

(b)calculated as glucose
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Figure 1 Relationships of dextrose equivalent and low molecular weight saccharch form acid

hydrolyses of corn starch.



428

2npasman; (Ine.) I 28 afun 3

Table 3. Dextrose equivalent (DE) from acid hydrolysis of 4 kinds of starch.

Acid (%)  Time (min) Dextrose equivalent (%)
Rice Waxyrice Corn Cassava
0.7/0.2(» 16 18.87 23.43 29.53 27.14
20 26.14 29.57 33.34 29.62
25 29.02 29.91 39.37 31.51
30 32.25 31.95 44.27 36.00
0.8/0.3 15 25.87 23.98 41.30 30.18
20 27.22 31.90 49.77 32.41
25 32.93 36.86 56.14 41.82
30 38.16 42.57 60.94 52.26
0.9/0.4 15 46.33 46.66 51.94 40.62
20 49.20 49.19 63.90 48.09
25 53.13 56.76 67.28 49.36
30 61.78 65.62 72.55 60.38
1.0/0.5 15 56.81 52.88 58.42 50.64
20 58.14 59.80 68.23 56.51
25 60.32 65.89 77.29 63.66
30 67.65 69.13 81.64 69.02

(a) acid concentration for riceand waxy rice/for cornand cassava
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Table 4 Comparison of low molecular weight saccharides (LMWS) from acid hydrolysis of

4 kinds of starch at 3 Dextrose equivalent (DE) levels.

DE  Saccharide Saccharide content (%)
Rice Waxyrice Comn Cassava
30 DP1, mono- 2.27 2.90 2.87 2.23
DP2, di- 1.73 2.30 2.25 1.69
DP3, tri- 1.30 1.49 1.37 1.15
DP4, tetra— 1.03 1.01 1.13 0.95
DP5, penta- 0.76 0.81 0.75 0.68
DP8, hexa- 0.59 0.61 0.75 0.47
DP7, hepta- 0.43 0.34 0.50 0.47
Total 6.81 9.46 9.62 7.64
40 DP1, mono- 4.00 5.00 5.00 4.05
DP2, di- 3.24 3.65 3.75 2.97
DP3, tri- 2.27 2.23 2.38 1.96
DP4, tetra— 1.68 1.62 1.62 1.55
DP5, penta- 1.13 1.04 1.13 1.04
DP6, hexa- 0.81 0.62 0.87 0.78
DP7, hepta- 0.54 0.40 0.75 0.61
Total 13.67 14.56 15.50 12.96
50 DP1, mono- 7.35 8.92 8.75 7.29
DP2, di- 5.67 8.35 6.12 5.27
DPs3, tri- 3.30 3.24 3.37 3.17
DP4, tetra- 2.22 2.03 2.25 2.16
DPs5, penta— 1.51 1.28 1.37 1.42
DP6, hexa- 0.92 0.68 1.00 0.88
DP7, hepta- 0.69 0.40 0.75 0.61
Total 21.46 22.90 23.91 20.80
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