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Changes of Physicochemical and Microbiological Properties
of Gamma-Irradiated Miscellaneous Cereals

In-Sook Son and Mee-ra Kim
Department of Food and Nutrition, Kyungpook National University, Taegu

ABSTRACT

Physicochemical and microbiological properties of red beans, soybeans, barleys, and corns irradiated
by gamma-ray at 1.2 kGy, 10.1 kGy, or 30.5 kGy were investigated, Moisture content and crude lipid
content of the irradiated cereals showed no significant difference from the nonirradiated group. TBA
values of corns irradiated at 30.5 kGy increased. Gamma irradiation reduced the numbers of
mesophilic and psychrotrophic bacteria in the cereals. Yeasts and molds were reduced below detection
levels even at 1.2 kGy dose-irradiation, There was no significant difference in reducing sugars be-
tween the irradiated cereals and the nonirradiated ones except corns. Stachyose, raffinose, and su-
crose of soy beans and sucrose of barleys increased by 30.5 kGy dose-irradiation. Loss of riboflavin
content of the irradiated samples was not observed except red beans irradiated at 30.5 kGy. In
Hunter’s color, b value of the red bean powder increased but L value of the soybean powder decreased
by the irradiation. L, a, and b values of the barley powder slightly increased under 30.5 kGy dose-ir-
radiation and b value of the corn powder decreased under 10.1 or 30.5 kGy-dose irradiation.
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Table 1. Some physiochemical properties of gamma-irradiated red beans, soybeans, barleys, and corns

Dose (kGy)
Variety
0 1.2 10.1 30.5
Red beans 11.80+1.12 11.90£0.79 12.34+0.78 12.18+0.00
Mo % Soybeans 9.73£0.66 8.60+0.56 8.00+0.69 8.73+1.18
oisturet 7o Barleys 11.84+0.59 10.90+0.56 11.8240.65 11.59+0.82
Corns 12.89+1.07 12.88+0.80 12.49+0.40 12.37+1.01
Red beans 0.34 0.24 0.37 0.27
Soybeans 14.72 16.11 17.33 16.99
o
Crude lipid(%8) g 4ous 0.67 0.64 0.67 0.67
Corns 3.10 3.05 3.11 3.17
Red beans 0.188+0.00 0.148+0,03 0.278+0.00 0.263+0.07
TBA value Soybeans 0.148+0.05 0.160+0.,01 0.192+0.03 0.206:+£0.07
(absorbance) Barleys 0.139+0.01° 0.11940.00° 0.19740.10° 0.352+0.06°
Corns 0.125+0,01% 0.04240,01° 0.231+0.03° 0.372+0.11°
Means +SEM

Means with different superscript are significantly different (p<0.05)

a-c : Duncan’s muitiple range test for treatment (row).
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Table 2. Number of microorganisms in gamma-irradiated red beans, soybeans, barleys, and corns

(unit : CFU /g sample)

. ) Dose (kGy)
Variety Microorganism
0 1.2 10.1 30.5
Psychrotrophic s . s o)
bacteria 2.2%10 8.75X10 2.3%10%Est 1.7x10%Est
Red beans Mesophilic s s \ .
bacteria 3.4X%10 3.4X10 4.5X10'Est 3.56X10'Est
Yeasts and
5.0X 10'Est <1.0Xx10'Est <1.0x10'Est <1.0x10'Est
molds
Psychrotrophic . \ R R
bacteria 3.4X10 2,7X10 1.0x103Est 7.0x10%Est
Mesophilic
Soybeans 3 2
bacteria 3.8X10 6.0x10°Est 1.5%10'Est 5.5%10%Est
Yeasts and
<1.0x10'Est 1.0X10!'Est <1.0x10'Est <1.0Xx10'Est
molds
Psychrotrophic s R ) \
bacteria 8.3x10 7.4x10 3.3%x10 1.2%10%Est
Mesophilic
Barleys 3 3
bacteria 7.5X10 2.8%10 <1.0x10'Est <1.0X10'Est
Yeasts and
molds <1.0x10'Est <1.0x10'Est <1.0x10'Est <1.0%X10'Est
Psychrotrophic s s . .
bacteria 2.1X10 1.2X10 2.0x10'Est 1.0x10'Est
Mesophilic
Corns 2 3 2 1
bacteria 8.5X10 1.2X10 5.8X10 1.5X10'Est
Yeasts and E R B .
molds 7.5X10'Est 3.5x%10 <1.0x10'Est <1.0x10'Est
) Estimated Colony Count as CFU Est
m gAbA el Aol YA ZAF AR E
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Z7b gAA AL Bl Z5 YL RO Aeba 247} AR BAF) MAE GG
E}ﬁrﬁl A&7 73 ZAFE B RAZ BT 488 A3 Table 35 Zo), WAL AL &
1 log cycle 75‘ i‘%“— } 25Y, F2AF F ©43}E 9] depolymerizationg fFEFTIE BRI E

7} 3 log cycle 235 aA 7&*6}%5} e A
S5 A2AddFrt BAHA A vl gt A
AL, FIATFE TAF A F43] Za
St BER9 FHolee FAFH LT FA
A Ao dYs FIRe AL 2 F319
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Table 3. Reducing sugar content in gamma-irradiated red beans, soybeans, barleys, and corns (unit : %)
Dose(kGy)
Variety -
0 1.2 10.1 30.5
Red beans 1.07+0.13 1.32+0.08 0.89+0.13 1.26+0.38
Soybeans 1.58+0.03 1.10x0.03 1.20x0.00 1.40+0.23
Barleys 1.00+0.03 1.09£0.10 1.09+0.00 1.20+0.05
Corns 1.45%0.05* 1.49+0.05% 1.25+0.08° 1.05+0.05°
Means + SEM

Means with different superscript are significantly different (p<0.05)

a-c : Duncan’s multiple range test for treatment (row),
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Fig. 1. HPLC chromatogram of nonirradiated soy-
beans.
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Fig. 2. HPLC chromatogram of 10,1 kGy irradiated
soybeans,
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Table 4. Free sugar content in gamma-irradiation red beans, soybeans, barleys, and corns (unit : %)
Dose (kGy)
Variety Sugar
0 1.2 10.1 30.5

Stachyose 6.33 1.30 8.39 8.93
Raffinose - - - -

Red beans Sucrose 0.52 0.07 0.66 1.77
Lactose 0.06 - 0.09 0.50
Glucose - - - -
Stachyose 1.45 1.79 5.28 4,28
Raffinose 0.26 0.32 1.61 1.30

Soybeans Sucrose 2.41 1.66 5.21 11.80
Lactose - - - -
Glucose 0.10 = -~ -
Stachyose - - - 0.62
Raffinose 0.15 = -~ 1.10

Barleys Sucrose 0.47 0.06 0.20 0.88
Lactose - - - -
Glucose - - - —
Stachyose - - - -
Raffinose - - 0.11 -

Corns Sucrose 0.73 2.31 2.61 0.62
Lactose - - - -
Glucose - — - —

Table 5. Riboflavin content of gamma ~irradiated red beans, soybeans, barleys, and corns

(unit : mg riboflavin /g)

Dose (kGy)
Variety —
0 1.2 10.1 30.5
Red beans 5.70x107° 6.17x107° 2.38x107° 1.30x1073
Soybeans 1.63x1074 1.59% 1074 1.35%107* 1.39x107¢
Barleys 5.07x107° 6.40x107° 5.57%x1075 5.57X107°
Corns 9.27x107° 1.02x1074 9.13x107% 9.90x 1075
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HalRog 3z ¥ Zdez velkd maA gF
o] 2@ M2 g2l flavonoide 7ol ZAle
o8] & TS LA gL ez AFHUY, B
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Abel vls) %7k Frtslgls K44 £Uo A4
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Wl 32 Pt

Na <

B, 45, dF, ¥ B 1.2, 10.1, 30.5 kGy
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ZAM A# R HQ AolE Rl ¥%x, TBA
7He 30.5 kGy2 2L Belst oM Frhe)
Atk v A E FAAM B, S5, UF, 29 F
S4FFH AAYTe Aot ZAbel oo a2 w7t
#astgon 2rleg9ert ¥ AR B FHolE
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Table 6. Hunter’s color value of gamma —irradiated red beans, soybeans, barleys, and corns

Zebd 2218 579 Egisioty, v €3 54 ¥

. Hunter’s Dose(kGy)
Variety color value 0 12 10.1 30.5
L 7.7 79.5 76.9 77.3
Powder a 5.7 5.2 5.5 53
b 9.2 8.8 10.5 1.7
AE 0.0 19 15 2.6
Red beans L 30.3 23.3 21.0 18.7
Grain a 14.9 215 18.8 22.3
b 2.6 44 33 37
AE 0.0 9.8 10.1 138
L 83.8 77.2 78.1 77.1
Powdor a —04 ~14 1.8 2.6
b 23.4 24.3 23.2 22.5
AE 0.0 6.7 6.1 7.4
Soy beans L 50.4 50.7 48.7 49.5
Grain a 49 45 3.9 48
b 18.8 19.5 18.2 17.8
AE 0.0 0.9 1.2 1.3
L 84.2 84.2 84.1 85.6
Powder a 16 15 1.7 3.4
b 74 76 75 8.8
AE 0.0 0.2 0.2 2.7
Barleys L 64.4 59.7 59.5 62.4
Grain a 46 4.0 35 5.4
b 10.4 11.0 10.3 12.0
AE 0.0 48 5.0 2.7
L 81.7 815 82.1 80.5
Powder a 2.7 2.8 2.7 3.2
b 26.4 2.1 22.9 22.8
. AE 0.0 0.4 35 3.8
orns L 52.0 54.8 49.9 48.4
Grain a 6.8 8.9 10.2 9.3
b 215 24.2 18.3 21.1
AE 0.0 44 5.1 44
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ool Lghe Z4dtHnh 30.5 kGy R AL Ry
o] Lgh, agt, bate 47 FASARL, SF5 &
2] bgte 10.1 kGy$} 30.5 kGy RAM] ZHAasigr,
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