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Browning and Mutagenicity of Roasted Barley and Sesame Seeds

Hee-Jin Jung and Su-Rae Lee

Department of Food and Nutrition, Ewha Woman’s University

Abstract

This study was undertaken to measure the degree of browning and mutagenicity by Ames test
using Salmonella typhimurium TA 98 and TA 100 strains for roasted barley and sesame seeds used
as food materials. The degree of browning of roasted barley for barley tea on the market showed
a wide variation; barley for restaurant-use was heavily roasted (5 times) in comparison with home-
use barley. Sesame seeds for oil extraction were more roasted (4 times) than those for seasoning.
Water-, ethanol- and ether-soluble fractions from roasted barley and sesame seeds did not show any
signs of mutagenicity, even at the extremely high concentrations of the extracts.
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Table 1. Absorbance of 50% ethanol extracts from co-
mmercially roasted barley samples

Degree of browning

(A" For h

For home -use

0.05~0.10 10 -
0.11~0.15 6 -
0.16~0.20 6

0.21~0.25 1 -
0.26~0.30 1

0.31~040 -
0.41~0.50 -
0.51~0.60 -
0.61~0.70 -
0.71~0.80 -
0.81~0.90 -

Average Ay 0.13 0.63

Number of sample

For restaurant-use

—
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“Values are absorbance at 420 nm for extracts at the ratio
of roasted barley : solvent=1 . 200(w/v)
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Fig. 1. Absorbance of 50% ethanol extracts from expe-
rimentally roasted barley samples
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Table 2. Absorbance of 50% ethanol extracts from raw
and roasted barley and sesame samples subjected to
Ames test”

Lightly Heavily
Samples Raw roasted roasted
Barley 0.01 0.16 0.81
Sesame 0.01 0.04 0.15

#Values are absorbance at 420 nm for extracts at the ratio
of grain : solvent=1 : 200(W/V).
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Table 3. Yield of concentrated extracts from barley samples

Water-soluble®

Barley sample (g/100g grain)

Ethanol-soluble?
(g/100g grain)

Ether-soluble
(g/100g grain)

Raw 11.7
Lightly roasted 234
Heavily roasted 56.3

9.8 2.1
11.5 2.1
44.8 24

“Water content of the concentrated extract was about 35%.

Table 4. Mutagenic activity of water-soluble fraction from raw and roasted barley samples

Treatment S mix free Se mix added

(degree of Amount?

roasting) TA98 TA100 TA98 TA100

Raw 2.2 22.7+ 5,07 1223+ 84 333+ 75 149.31+ 20.0
4.6 24.0+ 3.6 143.7+ 28.4 33.0+ 115 1493+ 29.7

Lightly roasted 2.2 247+ 6.7 1403+ 25.7 350t 35 1417+ 116
4.6 19.0+£ 5.5 160.7+ 14.3 30.0+ 6.2 1373+ 244

Heavily roasted 2.2 213+ 1.6 135.7+ 20.6 227+ 21 141.7+ 104
4.6 24.0% 35 1373+ 18.1 247+ 35 144.0+ 36

¥mg of extract with 35% moisture, dissolved in DMSO/test plate
YMeant S.D. of 3 determinations for the number of revertants per plate, including the number of spontaneous revertants

of negative control (DMSO)
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Table 5. Mutagenic activity of ethanol-soluble fraction from raw and roasted barley samples

Treatment Se mix free S¢ mix added

(degree of Amount®

roasting) TA98 TA100 TA98 TA100

Raw 2.2 32 0+ 5. 6‘“ 146.3+ 10.0 343+ 29 114.7+ 10.6
4.6 277149 161.0+ 5.2 397+ 15 139.3+ 9.1

Lightly roasted 2.2 313+ 31 142.3+ 335 330+ 1.0 143.3+ 65
4.6 277+ 2.1 137.7+ 26.1 347+ 2.1 1177+ 7.0

Heavily roasted 2.2 25.7+ 3.2 1513+ 6.7 3531 5.0 123.0+ 82
4.6 217+ 32 189.3+ 27.6 350t 36 127.0+ 144

“mg of extract with 35% moisture. dissolved in DMSO/test plate
®Mean+ S.D. of 3 determinations for the number of revertants per plate, including the number of spontaneous revertants

of negative control (DMSO)

Table 6. Mutagenic activity of ether-soluble fraction from raw and roasted barley samples

Treatment Sy mix free Sy mix added

(degree of Amount”' —_——————————— —

roasting) TA98 TA100 TA98 TA100

Raw 5.8 33.0+ 26" 149.3+ 8.0 303+ 4.7 1427t 8.1
12.2 280+ 36 139.7+ 14.6 39.0+ 44 166.3+ 8.1

Lightly roasted 5.8 320+ 40 1503+ 4.5 297+ 25 167.3+ 5.1
12.2 34.3+ 15.0 1453+ 9.1 427+ 25 156.7+ 23.6

Heavily roasted 5.8 31.0+ 7.8 158.3+ 33.3 443+ 64 1663+ 11.2
12.2 370+ 8.7 1593+ 9.0 4401 10.8 156.0+ 14.9

“mg of extract, dissolved in DMSO/test plate

PMean+ S.D. of 3 determinations for the number of revertants per plate, including the number of spontaneous revertants

of negative control (DMSO)

Table 7. Yield of concentrated extracts from sesame samples

Sesame Water-soluble™
sample (g/100g grain)
Raw 12.5
Lightly roasted 7.6
Heavily roasted 7.8

Ethanol-soluble®
(g/100g grain)

Ether-soluble
(g/100g grain)

8.5 50.1
7.3 49.7
8.2 49.5

“Water content of the concentrated extract was about 35%.
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Table 8. Mutagenic activity of water-soluble fraction from raw and roasted sesame samples

Treatment Se le free Sy mix added

(degree of Amount® — — e — —

roasting) TA98 I Al()() IA98 I AlOO

Raw 2.2 293+ 59 132‘7t 12‘3 34 0+ 1.7 142.7+ 24 2
4.6 213+ 25 141.0+ 259 347+ 125 1720+ 95

Lightly roasted 2.2 33.0+ 6.1 1343+ 13.2 40.7+ 124 133.3+ 13.3
4.6 313+ 10.5 119.0£ 27.2 333+ 21 135.3+ 219

Heavily roasted 2.2 21.3+10.8 146.7+ 14.8 413+ 06 165.3+ 13.0
4.6 30.3% 10.6 131.7+ 12.7 383+ 58 156.7+ 18.0

¥mg of extract with 35% moisture, dissolved in DMSO/test plate
YMeant S.D. of 3 determinations for the number of revertants per plate, including the number of spontaneous revertants
of negative control (DMSO)

Table 9. Mutagenic activity of ethanol-soluble fraction from raw and roasted sesame samples

Treatment Se mix free S¢ mix added

(degree of Amount” = ————-

roasting) TA98 TA100 TA98 TA100

Raw 2.2 253+ 6.7" 152.3%+ 25.0 383+ 29 103.7+ 9.1
4.6 247+ 72 160.0%+ 24.0 370+ 78 1303+ 11.2

Lightly roasted 22 30.0+ 35 145.0+ 203 33.0%20 130.7+ 134
46 32.0£ 6.9 14831 15.0 267+ 5.7 1713+ 99

Heavily roasted 2.2 30.3+ 8.0 143.0% 257 350+ 44 1447+ 176
4.6 283+ 5.9 114.7£16.2 427+ 3.2 164.0+ 104

“mg of extract with 35% moisture, dissolved in DMSO/test plate

®Mean= S.D. of 3 determinations for the number of revertants per plate, including the number of spontaneous revertants
of negative control (DMSO)

Table 10. Mutagenic activity of ether-soluble fraction from raw and roasted sesame samples

Treatment Se mix free Sy mix added

(degree of Amount™

roasting) TA98 TA100 TA98 TA100

Raw 5.8 247+ 2, ‘)b’ 139 7t 172 21.7+ 76 1183+ 3.1
12.2 26.0+ 6.9 116.0+ 20.0 270+ 3.0 1410+ 8.2

Lightly roasted 5.8 270+ 10 1217+ 8.3 280+ 75 163.0+ 8.9
12.2 283+ 15 135.0+ 139 26.7+ 35 132.3+ 24.1

Heavily roasted 58 277121 145.3+ 21.7 307+ 11.2 152.0+ 15.6
12.2 293+ 7.1 133.0+ 7.0 29.0+ 78 1483+ 3.2

Img of extract, dissolved in DMSO/test plate

®Mean+ S.D. of 3 determinations for the number of revertants per plate. including the number of spontaneous revertants
of negative control (DMSO)
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