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Changes in Physicochemical Characteristics of Barley during Kernal Maturation

Hak-Gil Chang and Gwi-Gun Park
Department of Food Science and Technology, Kyungwon University

Abstract

These studies were conducted to investigates the changes in physicochemical characteristics of Char-
bori (waxy-barley) and Olbori (normal) during kernel maturation. 1000-kernel weight increased as
the barley matured and as the original moisture decreased. The amount of total nitrogen per endos-
perm was similar in both cultivars. 1000-kernal weight had a correlation coefficient of r=—0871**
with water soluble nitrogen and of r= — 0.894** with nitrogen solubility index. At maturity, the starch
content of Olbori was 26% higher than Chalbori. Amylose content ranged from 204 to 24.7% in Olbori
and from 9.9 to 12.9% in Chalbori as the kernel matured. B-glucan viscosity was no differences at
the early stages of development, but at 40 days after heading, was greatly differences between Chalbore
and Olbori, 7.9 kand 5.8 cST, respectively. Gelatinization characteristics and other properties of the
starch by Amylograph were compared with those of Olbori and Chalbori. The Chalbori starch usually

had a lower initial temperature and setback.
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Table 1. Changes in moisture content and 1,000-kernel
weight of maturing barley

Variety Days gfter Moisture content 1,000-kernel
heading (%) weight(g)

Chalbori 15 58.1 74
20 524 144
25 455 24.7
30 42.4 279
35 16.7 26.9
40 10.0 28.3

Olbori 15 60.7 8.9
20 55.3 139
25 486 21.9
30 429 33.0
35 19.7 359
40 11.0 35.3
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Table 2. Changes in hardness and ash content of the
barley during kernel maturation

. Days after Hardess(kg)* Ash

Variety .
heading Mean  per.sqmm content(%)

Chalbori 15 - - 394

20 6.75 13.78 2.88

25 1121 22.88 2.60

30 12.63 25.78 227

35 11.98 2445 2.36

40 13.48 2751 2.30

Olbori 15 - ~ 4.10

20 7.69 15.69 3.32

25 11.16 22.78 272

30 12.82 26.16 242

35 1321 26.96 224

40 13.31 2717 2.29

*Mean of 50 kernels.

Table 3. Changes in total nitrogen, water soluble nitrogen and nitrogen solubility index of the barley during kernel

maturation
Variet Days after Total nitrogen Water soluble nitrogen Nitrogen
aney heading Content(%) mg per kernel  Content(%) mg per kernel  solubility index

Chalbori 15 2.27 0.168 0.63 0.047 2757
20 2.15 0.310 0.39 0.056 1791
25 2.03 0.569 0.34 0.084 19.88
30 2.02 0.564 0.31 0.086 12.88
35 2.07 0.557 0.30 0.081 11.84
40 1.75 0.494 0.29 0.082 11.29

Olbori 15 1.98 0.176 0.49 0.044 24.50
20 191 0.265 0.29 0.040 15.18
25 181 0.396 0.21 0.046 13.38
30 1.80 0.592 0.20 0.066 11.11
35 171 0.614 0.18 0.065 10.53
40 1.74 0.616 0.18 0.064 9.62
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Fig. 1. Relationship between 1000-kernel weight and
total nitrogen content during kernel maturation
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Fig. 2. Relationship among 1,000-kernel weight, water
soluble nitrogen and nitrogen solubility during kernel
maturation
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Table 4. Changes in starch content of Chalbori and
Olbori during kernel maturation

. Days after Starch
Variety
heading content(%) mg per kernel

Chalbori 15 352 2.61
20 39.1 5.63
25 430 10.62
30 48.1 13.42
35 525 14.12
40 53.2 15.06

Olbori 15 375 334
20 4.1 6.13
25 49.8 10.91
30 55.0 18.15
35 57.1 20.50
40 57.3 20.23

Table 5. Changes in amylose and amylopectin content
of the barley starch during kernel maturation

Variety Days after Amylose(A) Amylopectin(B) Ratio

heading (%) (%) - (A/B)

Chalbori 15 99 90.1 0.11
20 10.8 89.2 0.12

25 111 88.9 0.12

30 11.6 884 0.13

35 130 87.0 0.15

40 129 87.1 0.15

Olbori 15 204 79.6 0.26
20 219 78.1 0.28

25 24.2 75.8 0.32

30 25.9 74.1 0.35

35 279 72.1 0.39

40 247 75.3 0.33

*Amylopectin(%)=100-amylose content(%)
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Table 6. Changes in water-binding capacity of the bar-
ley starch during kernel maturation

Variety Days after water-binding
heading capacity(%)

Chalbori 15 118.64
20 114.50
25 113.67
30 108.94
35 109.31
40 115.05

Olbori 15 123.32
20 102.29
25 101.32
30 105.19
35 103.60
40 109.63
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Table 7. Changes in transmittance of 0.1% barley starch suspension at various temperatures during kernel matura-
tion

Days after heading
15 20 25 30 35 40
Chal* O Chal o1 Chal Ol Chal 0l Chal Ol Chal 0l

30 27.1 363 42.6 459 453 50.9 45.7 54.3 49.2 54.0 49.3 54.1
40 29.9 349 43.2 47.0 45.2 50.6 46.9 52.9 49.2 54.8 49.5 54.8
50 299 343 42.8 48 44.1 51.3 472 54.9 49.7 54.5 50.0 54.6
55 29.9 35.1 422 469 44.0 50.2 46.8 55.9 482 55.6 479 55.1
60 30.2 392 444 484 489 53.3 482 582 514 584 54.1 56.6
65 54.5 46.0 73.0 56.4 75.8 60.5 74.0 62.5 73.0 63.0 74.2 61.8
70 64.8 513 812 59.1 78.0 63.2 771 65.0 76.4 66.0 77.8 62.8
75 68.1 55.8 83.6 62.1 82.0 68.0 819 67.5 79.5 67.7 81.2 65.7
80 73.8 59.1 87.0 66.2 85.7 732 85.1 73.0 84.6 72.0 85.6 71.0
85 82.8 702 88.9 734 88.1 815 88.2 81.0 87.5 82.9 884 776
90 85.9 80.1 89.0 80.9 884 85.7 90.1 852 88.8 849 89.9 84.1

*Chalbori
**QOlbori

Temp.
(t)

Table 8. Amylograh data of the barley flour during kernel maturation

Days Initial Peak Temp. 15-min* Height**

Variety after pasting height at peak height at 50T
heading temp.(C) (BU) height(C) BU) BU)

Chalbori 20 65.5 770 88 510 620
30 59.5 1590 85 790 1100

40 49.5 1770 85 870 1200

Olbori 20 61.0 660 95 500 820
30 56.5 1260 91 820 1500

40 55.8 1649 91 1025 1866

*Viscosity at the end of the 15-min period of holding at 95C
**Viscosity at 50C during the cooling cycle

Table 9. Changes in B-glucan viscosity of the barley

|
during kernel maturation 9*1
Variety Days after B-glucan viscosity e 7l :__0 7/;:0 -303%=0.00104x
heading ST < | ’
= ! b3
Chalbori 15 1.92 g 5. *
20 2.84 3
25 4.20 R
30 5.24 = .
35 6.13 =
40 7.89 .
Olbori 15 167 3 €0
20 1.73 Starch content (%)
25 2.86 . . .
30 48] Fig. 3. Relationship between starch ‘content and B-glu-
35 574 can viscosity during kernel maturation
40 581 ®; Chalbori, X; Olbori

2 ao)7t g ot 4 F 40Ul FRele} R} Fgeke] F7bel Bglucan viscosity b r=0.791* 24
Z}7t 789 cST, 5.81 cSTZ 4] FH¥ale] B-glucan visco- Bl HEgrepe] Z71gte 24 f-glucan viscosity 7}
sity7} €Rz=|H} 358%7F o ko A& F A Z 7= sdeHFig. 3).
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