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Hong-Sun Yookl, You-Seok Leez,

Ju-Woon Leez, Sang-Hee th,

Jang-Ho Kimz, Dong-Soo Kim® and Myung-Woo Byunzf

A IDept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea
“Dept. of Radiation Food Science and Biotechnology, Korea Atomic Energy Research Institute,
Daejeon 305-353, Korea

Abstract

Effect of gamma irradiation on porridge viscosity was studied. Vegetable, beef and pine nut dry flour porridges
were irradiated at 0, 2.5, 5, 7.5 and 10 kGy, and rheological characteristics and sensory qualities of irradiated
porridge were evaluated. Hunter color lightness were decreased, while redness were increased in dry flour porridge
with the increase of irradiation dose. Firmness, consistency, cohesiveness and viscosity of dry flour porridge
were significantly decreased with the increase of irradiation dose (p<0.05). Vegetable, beef and pine nut dry
flour porridges at dose of 10 kGy reduced the viscosity with 93%, 71% and 55%, respectively. Irradiation greatly
reduced the viscosity of porridges, probably by starch depolymerization. Irradiation increased the total solids
and thus, can improve the calorie up to 30 kcal. Gamma irradiation was effective in enhancing calorie value
of porridge due to reduction of viscosity. As a result of sensory evaluation, overall acceptability and the quality
characteristics of irradiated porridges (up to 5 kGy) were not significantly different from those of the control
(p<0.05). In the vegetable porridge, the irradiated porridge at dose of 2.5 kGy was a significantly better overall

acceptability than the non-irradiated porridge (p<0.05).
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Table 1. Nutritional compositions of commercial porridge powders

Porridges Calorie (kcal/100 g) Protein (g/100 g) Fat (g/100 g) Carbohydrate (g/100 g) Sodium (mg/100 g)
Vegetable 385 7 4 80 2,350
Beef 390 7 5 79 1,910
Pine nut 405 9 9 72 1,900




Table 2. Effect of gamma irradiation on Hunter color values"

of vegetable, beef, pine nut porridges

429

Porridges Irradl(z?(tg;) dose L* a* b* AE?
0 73.94+057% 0.15+0.78" 21011045 -
25 71.69£0.16° 1.38+0.11° 21.24+0.23° 6.63
Vegetable 5.0 70.61£0.64° 2.18+0.37 21.11%0.14° 16.73
75 69.68£0.77¢ 257+0.43 20.64+0.43> 24.14
10.0 69.03+0.25° 3.27+0.15° 20.25+0.28° 34.42
0 70.05+0.82° 1.26+0.42° 19.31 +0.26° -
25 67.49+0.82 2.75+0.16° 19.99+0.46™ 9.24
Beef 50 66.95%1.16° 3.65+0.35° 20.06+0.34° 15.88
75 67.13+0.48° 3991017 19.98£0.26™ 16.43
10.0 66.7310.67" 4.98+0.50° 19.55+0.41% 24.92
0 82.04+0.29° 1.89+0.17 18.28+0.28° -
25 79.59+0.45° 2.73%0.26° 1891 +0.37 7.11
Pine nut 5.0 77.37£0.85° 3.25+0.24° 19.322£0.27° 24.74
75 77641035 35010.12° 19.75+0.25° 24.11
10.0 77.01 £0.89° 3.91+0.34° 19.81 +0.32° 31.72

1) ~
Each value represents mean® SD.

Y AE: Overall color difference V 4L*+ da*+ 4b°.

"Means with different superscripts within a column are significantly different (p<0.05).
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Table 3. Effect of irradiation on texture parameters’
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Irradiation dose (kGy)

Porridges Parameter

0 25 5.0 75 10.0

Firmness (g) 756+ 4.6 56.3+56° 494+05° 30.6+4.3° 383+%1.1°

Vegetable Cohesiveness (g) -47.0=4.9° -356£5.4° -316+23° -216+2.1° -204+31°
Consistency (g -s) 236.2+13.1° 172.3+186° 1483+1.3° 105.2+7.6° 102.4%36°

Viscosity (g-s) -1102+11.1° -619%16.3° -349+88" -76£0.3° -8.0+27°

Firmness (g) 82.2+49° 70.1£4.2% 57.055% 51.2+3.2° 46.8+59°

Beef Cohesiveness (g) -51.4+4.6° -42.3+39™ -347£76™ -299+2.1% -26.6+4.5
Consistency (g -s) 2629+1.3° 1886+1.3 172.8+86° 1281£57" 123.742.3¢

Viscosity (g +s) -96.7+5.4 -926+26° -557+18& -447+1.1° -230+03°

Firmness (g) 132.0+1.4° 96.0+9.8" 89.1+1.4™ 835+2.2% 759+0.3°

Pine nut Cohesiveness (g) -102.9 3.6 -67.5%7.5° -60.3£2.0™ -55.6+0.8° -469+1.1°
Consistency (g-s) 4707+8.2° 3215+231° 2925+11.1™ 270.1£5.3“ 2446+49°

Viscosity (g-s) -271.1£13.1¢ -184.3+ 26" -1595+9.1° -146.7£0.1% -121.3+56°

1
'Each value represents mean+SD.

"Means with different superscripts within a row are significantly different (p<0.05).
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Table 4. Changes of back extrusion parameterl) of the vegetable porridge treated with various concentrations of gamma

FEA - ol

A1

Sy - a4 -

N,
N
3
fol
o
23

irradiation
Irradiation dose (kGy) .
Parameter Conc. %5 50 75 100 Control
10% 56.3+56" 494=05" 39.6+4.3° 383 LI 75651 46"
11% 83.7+45° 623102 535+3.7 420103 75,651 4.6°
Firmness (g) 12% 109.0£0.9° 768+13° 61.4+3.4° 487+46° 756546
13% 1332£6.0° 91.9%52° 80.1+9.3% 51.8+29° 7565+ 4.6°
14% 1555+4.0° 1320+135" 1185+6.3 86.2%0.1° 75.65+£4.6°
10% -356+54° —31.6i2.3’; —21.6i2.lab -20.4+31° -470+49°
11% -537+1.8 -375%0.7 -31.8+38° -249+2.4° -47.0+49°
Cohesiveness (g)  12% -66.7£5.7° -488+ 2" -389+0.1° -28.2%0.4° -47.0+4.9%
13% -99.4+3.6° -62.41+2.4° -49.4%£10.1*" -36.8+4.1° ~470*+49°
14% -1055+1.6° -85516.4° -619+27" -51.1+2.4° 470+ 4.9°
109% 172.3+186" 1483+1.3° 105.2 i7.62 102.4+£36° 2362+ 13.1:
11% 278.0+7.4° 200.3%6.0° 165.3+0.6 123.715.8° 2362+13.1
Consistency (g-s) 12% 345015 2505£8.7° 184.1£3.7 159.1+£10.8° 2362+13.1°
13% 441.1 89 296.5% 205" 262.8%14.0" 177.8+7.2¢ 236.2+13.1°
14% 4859+11.6° 360.3%24.7° 310.3£11.%° 249.1+96° 236.2+13.1°
10% -619+16.3° -34.9+8.8° -76% 0,3: -80+27° ~110.2+ 11.1‘;
11% -1406+11.6° -874%5.1° -56.816.8 -326+4.1° -110.2+11.1
Viscosity (g-s) 12% -1849£33° -1275+79° -856+38° -64.0+25° -110.2+11.1°
13% -262.0+17.2° -1639+125° -1137+147° -826+2.9° -110.2+11.1°
14% -270.0%0.2° ~207.4%14.2 172.0+0.2° ~102.7£3.9° -110.2+11.1%

“Each value represents mean=*SD.
“Non irradiated porridge with 10% concentrations was used for control.
¥Means with different superscripts within a row are significantly different (p<0.05).

Table 5. Changes of back extrusion parameter” of the beef porridge treated with various concentrations of gamma irradiation

Irradiation dose (kGy)

2)
Parameter Conc. 25 50 75 100 Control
10% 70.1+4.27% 570+55% 51.2+39° 46.8+59° 822+49°
11% 78.3+6.3 71.8+85® 757164 587+23° 822+49°
Firmness (g) 12% 135.2+1.1° 915+182° 87.8+3.4° 79.31+56° 82.2+49"°
13% 155.1 +10.5° 125.3£0.9° 1021209 100.4%3.2° 82.2+49°
14% 195.0+2.1° 134.0=3.3° 125.9+0.8° 112.2+9.1° 822+4.9°
10% -423+39% -347£76% -299+2.1% -266+4.5° -51.4+46°
11% -44.4+21% -424£79% -49.1+4.2° -348+2.4° -51.4+46°
Cohesiveness (g) 12% -959+0.1° -523+37° -51.8+49° -49.11+05° -51.4+46°
13% -116.0+49° -87.2+04° -65.6+05° -63.2+10.0° -51.4+46°
14% -158.9+4.6° -90.6+5.6° -82.7+0.3™ -724+39° -51.4t46°
10% 1886+1.3° 172.8%£86° 1281457 1237231 2629+1.3°
11% 252.8+16.1%° 296.14£33.1% 215.1£9.7* 176.8+8.1° 2629+1.3°
Consistency (g-s)  12% 43224158 271.1+16.7° 266.8+38.9° 251.7+13.8° 2629+1.3°
13% 497.0%20.9° 3853125 32581158 357.1+£7.2° 2629+1.3°
14% 6775+ 80° 4080+13.8° 342.1 £28.4° 3371169 262.9+1.3°
10% -92.6£26° -55.7£1.8° -447£1.1° -23.0+0.3° ~96.7-+5.4°
11% -1115%3.1° -882+16.8° -84.0+4.4° -53.4+0.1° ~96.7+5.4"
Viscosity {(g-s) 12% ~246.8%6.7° -1168+18.0° -105.3£10.1° -975+1.1° -96.7+54°
13% -285.0%175° -211.1£35° -152.3£4.9° -139.3£10.7° -96.7+5.4"
14% -373.1+£3.4° -224.1+9.2° -208.7+2.8° -172.8+78" -96.7%5.4"

1%
Each value represents mean®SD.

“Non irradiated porridge with 10%
¥Means with different superscripts
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Table 6. Changes of back extrusion parameter" of the pine porridge treated with various concentrations of gamma irradiation

Irradiation dose (kGy)

2)
Parameter Conc. o5 50 75 100 Control
16% 96.019.8% 80.1+1.4% 835+2.9% 759+03° 132.0+1.4°
Firmness (g) 17% 1431125 119907 106.0+9.6% 97.3+£7,0° 132.0+1.4™
199% 193189 1545+17.2° 153.4+3.4° 133.8+87° 132.0+1.4°
21% 2271+1.9° 208.7+2.7° 191.7£1.7 1784+ 1.2¢ 1320+ 1.4°
16% -67517.3 -60.3% 2.0‘: -55.6+ 0.83: -469+1.1° ~102.9+3.6°
. 17% -113.320.8° -88.8+2.2 -77.2%+9.1° -66.8£7.0° -102.9*3.6°
Cohesiveness (g) 19% 157.0+14.7° -121.6+10.3° -1169%4.2° -102.1+6.4° -1029+36°
21% ~181.7£5.2¢ -170.8+3.8 -152.4+02° ~1438+1.7° -102.9£36°
16% 3215%231° 2925111 2701253 2446149 470.0+82°
e ) 17% 507.0+ 185 407.0+11.0 362.5+34.2% 323.4+28.9° 470.0+8.2°
Consistency (g-s) g0, 696.0+56.1° 546.3+57.2° 541.7%6.4" 47454323 470.0*82"
21% 8299+11.3° 7622+11.8° 694.7+7.0° 650.3+£2.9° 470.0+8.2°
16% -1843+26.0° -1595%9.1° -146.7+0.1° -121.3+56 -271.1+13.1°
Viscosity (g-s) 17% -2935+£16.9° -2338+£7.4% -201.4+285° ~180.0£32.5% -271.1£13.1"
19% -403.7+£39.4° -320.9+305 -304.7+13.5° -264.8+155° -271.1£13.1°
21% -458 8+ 14.0° -421.8+6.3° -376.4155° -363.9+53° -271.1+13.1°
"Each value represents meant SD.
‘Non irradiated porridge with 1696 concentrations was used for control.
®Means with different superscripts within a row are significantly different (p<0.05).
Table 7. Sensory acceptabilityl) of gamma-irradiated porridges in different dose
. Irradiation dose Overall
Porridges (KGY) Color Taste Flavor Off-flavor acceptability
0 3.0+1.3% 3.8+06% 39+1.3 18+1.0° 3407
25 35+1.3° 4407 43%10° 15109° 42408
Vegetable 5.0 47+05° 4008 35+14° 1.1+03° 37:08™
75 25+0.7° 38+£10™ 34+1.3 18+1.1° 32+09°
10.0 31+0.7™ 30x14° 32+1.0° 15+1.1° 311+09°
0 3.7+1.4%® 38+1.2° 34+0.7® 1.2+0.4% 36+1.1°
25 4008 3.4111% 33%+12%® 1713 38108
Beef 50 3.3+£0.9% 34%+1.3% 3707 16+12° 36+1.1°
75 3.0£0.8" 3.1+1.0® 34+13° 14+0.7° 33%+13®
10.0 24%1.1° 2611.0° 26E1.0° 19+15° 25+09°
0 39+09° 40+1.1° 37+15° 29+15 42+1.4°
25 33+09™ 34+11° 36+09° 20+1.1° 32+10%
Pine nut 5.0 3.4+1.0% 3.0+09%® 27+09%® 22+15° 32+11%
75 37+1.2° 30+12% 26+1.3% 23%1.3° 3.1+£09%
10.0 25+1.2° 24+09° 2.4+0.9° 2.3+1.3° 23%1.1°

'“Each value represents meanx SD.
"Means with different superscripts within a column are significantly different (p<0.05).
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