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Retrogradation Properties of Waxy Starches
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Department of Food and Nutrition, Yonsei University, Seoul
Abstract
The retrogradation properties of waxy starches isolated from waxy rice(Shin sun, Tong il),
waxy barley(Suwon # 227), waxy indian millet, waxy millet and Jobs tears(Yullmoo) were inves-
tigated. The extent of retrogradation determined by the glucoamyase method during freeze-thaw
treatment and storage in low temperature{0-5C) showed that six kinds of waxy starches were
very slowly retrograded. The order of the retrogradation tendencies of these starches were waxy

indian millet > Suwon # 227 Waxy millet > Yullmoo > Tong il >

Shin sun. Waxy indian millet and

Suwon # 227 starches were distinctively retrograded compared with other starches. Retrograda-
tion properties observed during freeze-thaw 30 cycles were similar to those of storage for 30 days
at 0-5C. Suwon # 227, which has been the only recommened variety in our nation, was composed
of 15% of non-waxy starch and 85% of waxy starch granule.
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Table 1. Proximate composition of waxy starches

lunit: %)

Sample Mois- Crude Crude Crude*

ture ash fat protein
Waxy rice (Shin sun) 10.2 0.15 Q.05 0.22
Waxy rice (Tong ii) 9.9 0.16 0.03 0.22
Waxy bariey (Suwon #227) 8.0 0.15 0.03 0.17
Waxy indian millet 10.8  0.13 0.00 0.12
Waxy millet 12.7  0.18 0.04 0.12
Job's tears (Yullmoo) 9.7 0.15 0.08 0.19

* Nitrogen facter: 625
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Table Z Changes in the degree of gelatinization of
waxy starches during freeze-thaw treatment
lunit: %)

_ Number of freeze-

thaw cycle 0 cycie 20 cycle 30 cycle

Sample N

Waxy rice (Shin sun) 100 100 99
Waxy rice {Tong il) 100 96 94
Waxy varley (Suwon #227) 100 82 74
Waxv 'ndian mitlet 100 75 64
Waxy miilet 100 85 79
Jot's tears (Yullmoo) 100 93 89
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Table 3. Changes in the degree of gelatfinization of
waxy starches stored at 0~5°C

{unit: %)

<. Days of coid

storage 0 day 20 day 30 day
Sample -
Waxy rice (Shin sun) 100 100 100
Waxy rice (Tong il) 100 91 87
V/axy bariey (Suwon #227) 100 85 78
Waxy indian millet 100 79 69
Waxy millet 100 87 85
Job's tears (Yullmoo) 100 S0 86
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Fig. 1. X-ray diffractogram of waxy rice(Shin sunl Fig. 2 X-ray diffractogram of waxy ricelTong il).
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Fig 5 X-ray diffractogram of waxy millet
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Table 4. The resuit g-amylolysis of waxy starches

(Uﬂi?: %)
Sample g-amylolysts Limit gextrin
Waxy rice (Shin sun) 61 39
Waxy rice (Ton il) 64 36
Waxy bariey (Suwon #227) 69 31
Waxy indian millet 71 29
Waxy millet 68 32
Job's tears (Yulimoo) 65 35
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