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Abstract

The physicochemical properties of starch extracted from domestic barley cultivars (Saessal, Saechal, and Heenchal
barley) and the rheological properties of its suspension upon heating were investigated. The amylose contents of
starch from Saessal, Saechal, and Heenchal barley were 29.38, 3.3, and 2.43%, respectively. In water binding capac-
ity and swelling power the lowest values were found with Saessal starch and those of the two other cultivars
(Saechal and Heenchal) were similar to each other. Scanning electron microscopy showed that three barley starches
consisted of large, elliptical-shaped A-granules and small, spherical B-granules, further confirmed by particle size
measurement (i.e., bimodal distribution). With differential scanning calorimetry analysis the gelatinization tempera-
ture range (i.e., 7,—7,) was found to be wider and higher in the order of Saechal > Heenchal > Saessal starch. The
lowest enthalpy (AH) for gelatinization was found in Saessal starch. From RVA (rapid visco analysis) and small-
deformation oscillatory measurements, it was suggested that Saessal starch formed a gel with high strength but was
prone to retrograde, while starch from Saechal and Heenchal formed a weak gel but showed a fairly low degree of
retrogradation.
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Table 1. Proximate composition, starch purity, amylose contents and water binding capacity of barley starch from various cultivars

Protein (%) Fat (%) Ash (%) Moisture (%)  Purity (%) Amylose (%)  Water binding capacity (%)
Saessal 0.48+0.03"  0.19+0.03° 0.16+0.02° 9.10+0.20*  96.45+0.31°  29.38+0.26 126.60+3.55¢
Saechal 0.37+0.04° 0.16+0.01° 0.18+0.01° 9.03+0.25  96.66+0.25°  3.30+0.23" 163.85+4.64°
Heenchal 0.360.02° 0.23+0.03* 0.16+0.01° 9.23+0.31*  95.20+0.70°  2.43+0.27° 156.20+5.17°

D#¢Means (tstandard deviation) within the same column bearing differential letters are significantly different (p < 0.05).
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Fig. 2. Swelling power of barley starch from various cultivars.
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Fig. 4. Scanning electron micrographs of barley starch (a, c, e:
x1,500; b, d, f: x3,000): (a, b) Saessal barley; (c, d) Saechal
barley; (e, f) Heenchal barley.

Table 2. Particle size parameters of barley starch from various
cultivars

Particle size parameter (m)

d (v0.1)" d (v,0.5)" d (v,0.9)"
Saessal 93040.20%"  18.0740.16°  27.82+0.13°
Saechal 7.6440.05°  1447+0.13°  22.8320.33°
Heenchal 9.18£0.04°  16.80£0.01°  26.36:0.30°

DThis indicates 10", 50" (median) and 90™ percentiles.
2Means (tstandard deviation) within the same column bearing
differential letters are significantly different (p < 0.05).
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Table 3. Pasting properties of barley starch from various cultivars
by differential scanning calorimetry (70: onset temperature, 7Tp:
peak temperature, 7¢: completion temperature, AH: enthalpy for
gelatinization)

Sample To (°C) Tp (°C) Tc (°C) AH (J/g)
Saessal  62.25+0.38"° 64.76+0.43° 67.67+0.74° 3.90+0.35°
Saechal ~ 63.75£0.71° 67.37£0.86" 70.15+0.69" 4.84+0.29"
Heenchal 62.53£0.03° 66.04+0.49" 68.60+0.49" 4.26+0.79"

D#Means (+standard deviation) within the same column bearing differential
letters are significantly different (p <0.05).
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Fig. 6. Differential scanning calorimetry thermograms of barley
starch from various cultivars.
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Table 4. Paste viscosities of barley starch from various cultivars (PV: peak viscosity, BV: breakdown viscosity, TV: trough viscosity,
FV: final viscosity, SV: setback viscosity, PT: peak time, PST: pasting temperature)

Paste viscosity (cP)

Sample :
PV BV TV FV SV PT (min) PST (°C)
Saessal 2,622+36' 1,618+40° 1,005+44° 2,548+25° 1,539+41° 5.76+0.04* 92.37£0.48°
Saechal 3,634t41° 3,073£38"° 564+37° 1,003+23° 466133° 2.40+0.02° 69.7620.04°
Heenchal 3,188+32° 2,851+40° 366£36° 763£30° 422437° 2.28+0.02° 69.33£0.07°
D#Means (+standard deviation) within the same column bearing differential letters are significantly different (p < 0.05).
10000 9,076 Pa q 100

426(J/g) .2 ZR ] HEo] ko, AR Ao 2
AL AU o= HWA Mol 2 Ao Hls|
A= e s3klgsE YeEASS 2% Kim et

§ o2 FEpo] =2 v HAERT BAF 2 A
3 Aol Zstrtal B E 2w (Kang et al, 2004),
ol AR e vlal] Yo w2 Ssildy
e Uepdlle A, SR dEe 443 99e] ¢
AFHE AAFSEAL Ut
ME eS| M &Y

7} F5H Bl E A9 7Hd F A% 54%S Table
40l JERATE. Table 49 2181 3% (PST)= A2 H 2
A(9237°C)0] A, SZH ] AHE(69.76°C, 69.33°C)ell ¥]
3 =A YERSLTE ©]= Brabender Visco-AmylographE A&
alo] X33k Kim et al(1994)2] S AF He|dEe] HrEA
Hslel FASE Ago R o5 wAel Fedres}
el AR 33 %7t 7Ht 84°C, 61.5°Col Y
BT ol HEYATE Bael e AY54ES
B 7] wjolm, meba AEe] HEe w2 53}
= AEd e ARl e H{E 7| Ao
ALEETHKim et al, 1994). HZHEPV)= A2 HE A
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Fig. 7. Changes in the gel strength (G') of barley starch from
various cultivars during temperature sweep. ——, temperature.
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