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Abstract
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T elucidate the physicochemical change of Panicurm miliaceum powders caused by irradiation and identify
dete -tion of irradiation, viscosity, TBA value, Hunter color and total viable count were measured after irradiation
of Fanicum miliaceum powder. Panicum miliaceurn powders from Korea and China were irradiated at 0, 2.5, 5,
75, 10, 15 kGy using a Co® irradiator and stored for 9 months at 0°C and 20°C. All samples resulted in decrease
for viscosity and specific parameter values by increasing dosage at 50 rpm after irradiation. These values showed
dose -dependent relationship (above *=0.92) between non-irradiated and irradiated samples during storage. These
results suggest that the detection of irradiated Panicum miliaceumn at various doses is possible by using vis-
com>tric method during storage. Total viable count, TBA value and Hunter color were determined as assistant
indices for the samples viscosity measured. Total viable count, TBA values showed dose-dependent relationship
(2.5 -15 kGy). The difference in viscosity along with total viable count, TBA values between non-irradiated
samples little or some changed with the lapse of post-irradiation time, but was still distinguishable each other
mor> than 6 months at 0°C and 20°C for Panicum miliaceum powders from Korea and China.
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Table 1. Changes of viscosity for irradiated Panicum miliaceum powders prepared with 10% concentration at 50 rpm during

storage at various temperatures for 9 months

(unit: millipascal + second)

Origins Dose 0'C 20°C
(kGy) 0 3 6 0 3 6 9
0 106358531 4105394 1552° 1104870 16.98° 2975861 2.54° H1063581531° 1226231 2.90° 114592764 41089.07+2.64°
25 “101.991334°  B6R457+0264° B58459+554° U553.031321° 70199334 Be9583+364° Ueg5.941450° 5680.38+354°

Korea f188.53t253" ©19268+341% 188851368 C177.24£1.30° ‘183534253 “176.361210° 173484225 ‘177304495
75 “176591270°  P113.02+452° P0999+220°  Pog03+050° 176592707 1152224250 P10477+470° L106.4122.80°
10 Dra47244"  B65341219" 53146340 5168+225° 74474214 “75361330° P7545+400°  P73.19+134°
15 %6456+220°  "e084+261° F4653+467°  Fa727+043° Peas6+220" 55171145 Pe0.77+325  P446440.10°
0 MIBIE206°  A1199.84+593° A1152.021666° 21041.72+440° 2119895+2.06" M21257+365° 11343916507 41093.83%5.15°
25 93348651 P85231+464" B197141700° 787.79+350° P93348+651° Pe52g2+420° BR0797+3.10° BR0236+2.35™

China 312841494 S30566666° 301.771335° 301391585  C31284+494° 374044285 371174695 C367.92%362°
75 P178.38£231° 112494287 P10351+2.15 P10257+330°  P17838%231° 1702912560 Pl4565+464° 1373542200
10 F11395£472°  P9903+268° U9623+310° %00734200°  F11395+477° P10892+267 P11044%125  P110.10+158°
15 F96271149"  P8079+1.05"  "74554020°  "6339+135°  P0527+049° "6294+200° E61.02+142° 59654015

"Mear s+ standard deviation. Each value are the average of triplicate determinations and means with different superscript are

)51gm 1cantly different (p<0.05).

“Dincan’s multiple range test for irradiation dose level (column).

¥ cDuacan's multiple range test for storage period (row).
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Fig. 1. Changes of specific parameter for Panicum miliaceum
powders from Korea and China with 109 concentration at 50
rpm during storage at various temperatures for 9 months (A
: Korea, B : China).
-o- 0 kGy, -B- 25 kGy, -a- 5 kGy, -x- 75 kGy, -@- 10 kGy,
-O- 15 kGy.
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Table 2. Regression expressions and coefficients of Panicum miliaceum powders between irradiation dose and viscosity at 50

rpm stored during 9 months at various temperature

Korea China

°C Month  Regression expressions and coefficients °C Month Regression expressions and coefficients
0 y = 1823.4e * (+* = 0.9373) 0 y = 2254107 (7 = 0.9587)

0 3 y = 1788.1e *™ (% = 0.941) 0 3 v = 2146.2¢ °% (2 = 0.9251)
6 y = 1920.6e “¥¥%  (£* = 0.9705) 6 y = 20805¢ " (/F = 0,9329)
9 y = 1638.1e %% (* = 0.9556) 9 y = 2006.1e "% (F = 0.9462)
0 y = 18234e ™ (7 = 0.9373) 0 y = 225417 (7 = 0.9587)

20 3 y = 20745e °** (¥ = 0.9289) % 3 y = 2749.3¢ % (£ = 0.9937)
6 y = 2051.6e (= 0.9416) 6 y = 225278 (£ = 0.9695)
9 y = 2087.1¢ "™ (£* = 0.9629) 9 v = 2201.3¢ "™ (¥ = 0.9695)

y: viscosity (millipascal second), x: irradiation dose (kGy).
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Table . Changes of Hunter’s color value for irradiated Panicum miliaceum powders from Korea during storage at various
temper:.tures for 9 months

Dose Hunter’s 0°C 20°C
(kGy) value” 0 3 6 9 0 3 6 9
L B3'9105+o23“““" A9108+038" A9088+£040° “91.13%022"  S9105+023 Po1e41021°  *91641019°  93.04:+£032°
0 a U-28070060"  T-304+004 2897012 F271%010°  P-2897006' P-250+005°  P-205+001° P-140011°
b “+17.21to.223 %416761029° “+17.001068 “+155610.05 +1721+0223 A+1517+017 4113294015 4850019
4E L0.00° 0.05" Pp.21° 022" Dp.op? D22 P.09° Bp.73°
L A9322+012a 891174020 %9061+084° “91.15+031°  “9322%0.12° A9348+010“ 52009407 ®91.85+021°
95 A ©-2471002"  E-268+014° P-2574003° P-2431011° 2472002 P-1491016°  °-138%£003° -130+005°
' b +13.17+o23 B+15941029° P+15601002° B+14901001°  +1317%023° E+862+0.69° B+11‘41io.19‘> 5+1049% 014
4E B147 %012 “73° %0.32 5147 boas° 41.99° 005"
L 890474017 "9L11£050" “9032+030° “91.35+017  Po047+017 C91.o7io.1oa B9076+012a 91.02£0.09°
5 a 2434003 P-245+006" ©-236+003 -2108006"  ©-243+023' 1974008 C-1612004 P-133+000°
b P+1564T010° 14751007 "415122001° 413762016 P+156410.15 P+1339+020° *P+12.35+0.13° A+11.3040.03°
4E 086" “0.38° P10 F0.30° “0.86" 064 110 Ap.08°
L 591,01 £0.20" ’?91.16t0.19*’ A0514£027°  “9113+057"  P91.01+£020° “9081+035"  P056+036° 91744025
75 a 50012003 2164002 P-201+007 B-165+022%  B-201£003F B-142+011° MB-127+009° B-119+020°
’ b $4+1355+0.10¢ +1378+021 “113612031% P+12374021°  S+135510.00° C11491044° Br11521054° A+112710.11°
4E ‘067 “049° 51.16° "0.73° Y067 5116 541 ‘027"
L A9209+0.13°  “0096+047° “9032+033F #9153t079°  %9299+013° Y0023+008°  P9050£029° %91.28+036°
0 a A1362011°  P-201+001° P-197%005° P-150+026"  A-136+0.11% B-149+004°  A-123+009% A-1.09+004
b Fi907+060°  P+13.112015 ©+13247+035 P+12081023°  F927t060° “+1201£0.13° B+11.4110367 411212035
4E Y15 Bo.79P B1.40° Bo.37 Yoz AL6T Blag° Bog°
L 50028+1.03°  %005210.16® #0043T008° *91.38%0.19°  P9028+1.03° 90751004 P90.71+059° Po1.89+081°
5 @ 1480027 A-1581006° A-145%005° 1134001 A-148+002° "-107+008°  P-139+007 *-111%015°
b D+11.52t0.252* Fr1175£016* P+1152£030° E+1051£0.19° D+11.52toAzsa"D+1o.63to.13b M12774 198 A+11.371015°
4E A.68° AP A 53* 0.7 Aes 481.33° ‘109 Po11¢

L degree of lightness, a' degree of redness, b: degree of yellowness, 4E: overall color difference.

Mean:. + standard deviation. Each value are the average of triplicate determinations and means with different superscript are sig-
nificar tly different (p<0.05).

3A E

P4 “Durcan’s multiple range test for storage period (row).

*Duican’s multiple range test for irradiation dose level (column).



536 Hehg - A

5397

Table 4. Changes of Hunter’s color value for irradiated Panicum miliaceum powders from China during storage at various

temperatures for 9 months

Dose Hunter's 0°C 20°C
(kGy) value” 0 3 6 9 0 3 6 9
L Mo d6+0927 92031065 Mo247£019 93001052 02464092 *9115=016° *P02.80+0.19° 92.96:023°
0 a F2861003"  F-314%002° F-208004° F-2702003°  F-286+003 2274009 S-144=002°  ©-138+011°
b P11470£046°  M15131004° *+1514T011° *+1386+043°  %414.70£046" P+11.742037° 48864005  +861+0.08°
4E F0.00° *0.54° %0.08° “040° “0.00° h *043° "0.30°
L Y9098 £0.19°  *%0339+019° ©9223+022° 93061031  Y9098+0.19° 91401005 "93.10+0.19° #9359+021°
95 a Voos7+004” P-268100% P-254+008° P-219+003  P-257+004° ©218+004° 6-1351004° 11710017
: b "+15.30i0‘24a “+13A§5io.13" “+13.]131t9).11" B+11.zé5i0.15° "+15.goi0.24‘* "+13.38i%04" C+8.€F55i(2j.08c c+8.(B)7io.02d
4E 1.31° 0.10¢ 0.47 01 1.31° 125 0.15 0.28
L A291+019"  "0285+0.16" “93.06+031° °9324+022"  A92912019° 93671044 "P92.29+0.76° "9358+055°
5 a 2267004 22910097 19510190 1714008 “-226%004° P-1624009° A-113t011°  A-110+003°
b C41263+1027°  ©+11.95+040° ©+11.80+0.88" B+1095+051° C+12631027" +10.101004° 889008  P+871£004°
4E 5013 0.0 £0.15° 0.23° 5013 Po52° B0.04° 20,33
L Pg3+017° 938010690 293.051040° f0410+032° 92831017 493031015° *B92.40+028°  £9301=0.12°
75 @ 51504001 P-15%1007 1450048 1091004  P-150%001° *-12740068° *-1361003° P -1.27%005"
) b P19501003"  P+939+044° 19611037 “842+041°  P4950+003° E+805L0.14° B+940+017  A+945%011°
4E Y0.34° 0.62° “0.11° %082 Y0.34° £0.28° 0.78° Y017
L “7081+0.14° 203201069 V927610100 “P9377+027° 79811014 926310260 P91.98+020°  ©92.83+0.15°
o @ 1574003 P-159+011° P-146+008° P-115+005"  P-1574008° “-133+0038° "-131+003° "-114+004°
b Mi1516+2024°  P+9791070° P+962+030°  C4820+031° AB415161024° P+8871017  M995+030°  A4943%0.13°
4E 49 57" P0.06° 8040 Boat® Y57 0.60° AL %0.35°
L A92804014°  9315+038° oo 74+021° 9337+0.18  A9280%10.14° 9357+001° *P9231+0.11° *P93.35+0.23°
5 a A1097010°  M-132£006° A-1.224004°  A-095+009°  A-1.091010° A-1214001° P-1.312007°  A-1.14%005°
b £1815+040°  F+7621058" P+7481023% 47101011  P48151040° +82610.12° A+10031027° "4949+022
4E 0.90° 0.20° 4062 £.02¢ 0.90° Ep.og “0.80° 017

I]))LI degree of lightness, a: degree of redness, b: degree of yellowness, 4E: overall color difference.
"Means * standard deviation. Each value are the average of triplicate determinations and means with different superscript are

sxgmflcantly different (p<0.05).

“Duncan’s multiple range test for irradiation dose level (column).

4 ‘Duncan’s multiple range test for storage period (row).
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Table 5. Changes of total plate counts for irradiated Panicum miliaceurm powders during storage at various temperatures for

9 months (unit: CFU/g)
Origins ~ D0S€ 0°C 20°C
kGy) 0 3 6 9 0 3 6 9
0 Y1.05x10°  2.0x10° 25%10°  4.85x10° 105x10°  4.86%x10° 20x 10° 2.06x10°
25 - - 2% 102 35%10? - - 10! 8x10°
] 5 - - - - - - - 7.1x10%
Kore:. 75 ~ ~ _ B _ - _ -
10 - - - - - - - -
15 - - - - - - - -
0 63%x10°  70x10° 875x10°  16x10° 63x10° 875X 10° 10° 10°
25 - - - 55%10° - - - 15%10°
in: 5 - - - 10° - - - 10°
Chins 75 ~ _ ~ * . B B e
10 - - _ _ _ _ _ -
15 - - - - - - - -

PMeans + standard deviation. Each value are the average of triplicate determinations and means with different superscript are

signifizantly different (p<0.05).
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