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Abstract

Physicochemical properties of starch isolated from the naked barley seeds during germ-
ination were investigated. The germinated barley seeds showed an apparent increase in
amylose component of the starches, and water binding capacities of the starches decreased
initially and then increased with longer germination time. The size frequency distribution
of starch granules showed that the granules larger than 20.2¢ in diameter were preferen-
tially degraded, and moreover the rate of degradation was higher than that of granules
of any other size. It was apparent that the mean diameter of granules was 12.7~20.2u at
all stages of germination. The results of differential scanning calorimetry, swelling power,
solubility and X-ray diffraction patterns of starch granules isolated at various stages of
germination showed little changes during germination. Scanning electron microscopy reve-
aled that the starch granules have been damaged extensively by degradative enzymes dur-

ing germination, but all the starch granules were not degraded uniformly.
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Table 1. Starch contents of naked barly seeds
during germination

Days Starch content®
germinated (% dry basis)
0 68.0
1 67.9
2 66.7
3  64.1
4 62.2
5 60.8

1) Average of 3 determinations
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Table 2. Chemical composition and some properties of starches®

Days germinated Fat® (%) Protein®#® (%) Ash® (%) Amylose (%) Blue value

0 0.10 0.20 0.15 23.7 0.42
1 0.11 0.22 0.16 23.6 0.42
2 0.08 0.21 0.15 24.0 : 0.43
3 0.10 0.22 0.15 24.5 0.43
4 0.09 0.23 0.16 24.7 0.44
5 0.12 0.23 0.16 25.7 0.44

1) Average of 3 determinations
2) On dry basis
3) Protein=Nx6.25

Table 3. Water binding capacities, swelling power and solubilities of starches®

"Days Water binding Swelling power at (°C) Solubilities at (°C)
germinated (%) 60 70 80 90 60 0 80 90
0 78.0 5.22  6.69 7.44 8.28 0.95 255 3.00 3.74
1 77.4 582 7.12  7.50 8.32 0.90 2.40 292  3.82
2 76.0 6.12 7.03 7.6 8.42 0.93 2.62 2.8  3.80
3 75.0 5.73 7.08 7.42 833 0.91 257 3.02 3.78
4 80.0 6.21 7.21 7.73 8.41 0.89 2.60 3.10 3.8
5 87.5 6.02 7.20 7.61 8.62 0.92 2.58 3.00 3.90

1) All values are averages of 5 separate determinations
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Fig. 1. X-ray diffraction patterns of starches.

Right: germinated 5 days
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Left: ungerminated, Middle: germinated 3 days,

Table 4. Particle size distribution of starch
granules (% from total weight)

Days germinated

Diameter

(pm) o 1 2 3 4 5
5.0~6.4 — — 05 — — —
6.4~8.0 — 0.5 0.5 0.5 1.0 0.5

8.0~10.1 1.0 2.5 4.0 25 2.0 1.5
10.1~12.7- 9.0 13.0 15.0 13.0 12.0 13.0
12.7~16.0 30.0 34.0 35.0 36.0 37.0 37.0
16.0~20.2 39.0 35.0 32.0 34.0 36.0 37.5
20.2~25.4 18.0 13.0 11.0 12.0 10.0 9.5
25.4~32.0 3.0 2.0 2.0 20 2.0 1.0

ungerminated
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Fig. 2. DSC-thermograms of starches' at the

starch-to-water ratio 1: 2
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Table 5. Heat of gelatinization and DSC endo-

therm characteristics of starches DeCol| o3t 58154
Days —4p Endotherm temperature(°C) 2ol A B Faloka W heat of gelatinization
germinated  J/g Onset Peak Conclusion 4 DSCel o}3f zAMqt A ¥ Fig. 2 9 Table 5
0 3.96 48.9  59.0 74.8 o At
1 3.94 48.3  58.8 74.2 A ARARY ZIANALELE 47.7~48.9°C,
2 4.05 47.7  59.0 75.8 peak £ & 58.3~59.0°C, SEBLE+E 4.0~
3 3.96 48.2  58.7 74.0 75.2°Co] Wl ¢} 2.4 wlole] wiE & o} & heh
4 4.01 48.8  58.8 75.0 WA Sz s3gg6d Aedde ddviAFS
5 3.92  47.7 58.3 75.2 Ve = AH el Lol A E ol st gldTh. L

Fig. 3. Scanning electron micrographs of starches. 0 : ungerminated, 1 : germinated 1 day, 2 : ger
minated 2 days, 3 : germinated 3 days, 4 : germinated 4 days, 5 : germinated 5 days (bar marker=
5pm)
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Fig. 4. Exterior (A) and interior cross-section
(B) of an eroded starch granules isolated from
germinated barley seed
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