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Changes in Physicochemical Characteristics of Immature
Barley Kernels during Roasting
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Korea Food Research Institute

Abstract

Changes in physicochemical characteristics were investigated for immature barley kernels roasted
at 160~220C for 1~12 min. Only small differences in chemical constituents including starch, protein,
fat, ash, total dietary fiber, and B-glucan were observed between immature and mature barley kernels.
The amounts of 75% ethanol-so uble sugars and amino acids present in immature barley kernels
were considerably higher than those in mature kernels, and gradually decreased in the process of
roasting., Of free sugars, sucrose, raffinose, glucodifructose(GF,) and maltose were reduced by roasting.
Glucose and fructose, simple recucing sugars, decreased at the early stage of roasting, followed by
a slight increase at the later stage. Starch and nitrogen contents decreased slowly, while TDF(total
dietary fiber) had a tendency to ircrease slightly. Stacking volume of immature barley kernels increased
markedly, especially at the higher temperatures. L value of immature barley decreased throughout
roasting, and a, b values increased at the early stage of roasting but b value decreased with continued
roasting. The degree of roasting was strongly affected by the roasting temperature. Darkness of imma-
ture barley kernel, depending on the degree of roasting, was highly associated with concentrations
of brown pigments extracted from roasted immature barley kernels.

Key words: immature barley, physicochemical characteristics, roasting.
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Table 1. Proximate composition of immature and ma-
ture barley kernels

Table 2. Changes in chemical composition of immature
barley kernels during roasting at 180°C

Constituents” Immature barley”  Mature barley
Moisture 840 9.70
Starch 59.68 61.52
Protein® 11.99 12.91
Fat 2.33 2.05
Ash 2.33 2.21
TDF® 24.85 23.73
B-Glucan 3.17 4.58

"% on a dry basis except moisture
P31 days from ear emergence
9Protein = Nitrogen X 6.25

Total dietary fiber
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Roasting time (min)

Constituents”
2 4 6 8

Moisture 5.60 3.80 290 260
Starch 58.79 5877 57.76 56.27
Nitrogen 193 191 1.86 1.84
TDFY 2482 2533 2587 2536
Total free sugar” 445 447 3.68 191
Reducing sugar” 1.06 0.89 0.92 0.99

G on a dry basis except moisture
PTotal dietary fiber
975% ethanol-soluble
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Fig. 1. Chromatograms of free sugars

A, mature barley; B, immature barley

1, giucose; 2, fructose; 3, sucrose; 4, raffinose; 5, gluco-
difructose; 6, maltose
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Table 3. Changes in free sugar contents of immature
barley kernels during roasting at 180°C

Roasting time (min)

Q » a) — - -
Sugars Unroasted 2 4 6 8
Glucose 0.11 0.07 0.07 0.07 0.09
Fructose 0.12 0.09 0.09 0.09 0.12
Sucrose 1.88 1.63 161 123 089
Raffinose 0.08 007 006 004 003
GF,” 0.65 055 053 035 021
Maltose 0.13 0.07 t! t t
"75% ethanol soluble, % on a dry basis
“Glucodifructose
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Table 4. Changes in free amino acid contents” of im-
mature barley kernels during roasting at 180°C

Amino acids” Roasting time (rain)

(mg/100g) Unroasted 2 4 6 8
Aspartic acid 55.60 57.78 37.27 t t
Threonine 22.27 2352 12.89 t t
Serine 27.57 2402 1397 t t
Glutamic acid 18223 140.08 79.05 4091 39.60
Glycine 41.95 36.70 2299 1.26 t
Alanine 15196 13948 9842 7.57 t
Valine 20.73 1843 1531 1106 t

¥75% ethanol soluble
PThe other amino acids are not significantly detectable
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Fig. 2. Changes in stacking volume of immature barley
kernels during roasting
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Table 5. Color and color difference meter readings” for immature barley kernels roasted under various condi-
tions

Roasting Temp.  Time Kernel Flour
(C) (min) L a b AE L a b AE
Unroasted 4/ b — 1 09 16.8 44.7 73 9 —2.50 17.8 23.1
160 3 46.5 0. 14 17.1 45.6 73. 0 —1.25 17.3 23.2
5 43.7 3.05 16.7 48.1 69.7 0.96 18.7 26.5
8 424 3.62 16.4 49.3 65.1 3.69 20.1 31.0
12 39.6 4.50 15.6 51.8 57.4 6.19 19 9 375
180 2 46 4 0.68 17.2 45.7 72.6 —0.96 1/ 4 23.5
4 43.9 4.21 174 483 64.8 3.64 19.7 309
6 40.2 5.13 16.2 515 58.3 6.07 19.9 36.7
8 35.6 )30 M 4 55.5 51.7 7.46 18.7 42.0
200 1 47.9 () 21 17 5 445 729 —164 14 3 23.3
3 454 2.82 17.8 47.0 68.9 1.51 18.8 27.2
5 36.1 5.49 14.9 55.1 52.8 7.01 18.8 41.0
6 33.1 543 13 6 576 48 5 7.80 18.() 44.7
220 1 4/ 0 1.16 17 7 454 72 6 - ().76 175 23.6
2 44.5 3.98 17.7 47.8 66.5 2.79 191 29.1
3 42.2 4.54 17.0 49.8 61.2 5.20 19.7 34.0
4 33.1 5.86 13.8 57.7 478 7.49 175 45.1

91, lightness; a, redness; b, vellowness: AE, [(AL¥+(Aay +(Aa)]
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Fig. 3. Changes in concentrations of brown pigments o A 7184 ML erk FAE Zobsleich vl
extracted from roasted immature barley kernels Zzolo] 24 ku wlEaelagiel Mr(lghet
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