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Establishment of Viscosity Measuring Conditions and
Threshold Values for Identifying Irradiated Starches
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Viscometry was applied to identify irradiated corn starch (CS), sweet potato starch (SS), and potato starch (PS)
from non-irradiated controls using Brookfield DV-III programmable rheometer. Effects of starch suspension
concentration (7.0-9.5%) and spindle speed (25-125rpm) were investigated. Established optimal viscosity-measuring
conditions showed the highest correlation coefficient between irradiation dose (0-6.0kGy) and corresponding
viscosities for CS, SS, and PS. Threshold values for identifying irradiated starches were suggested. Viscosities of
all samples significantly decreased with increasing irradiation dose (p<0.05) and spindle speed, while increased
as suspension concentration increased. Optimal conditions for suspension concentration and spindle speed were
75% (6.7%, d.b) and 125rpm in CS, 85% (7.3%, d.b.) and 125 rpm in SS, and 9.0% (7.3%, d.b.) and 100
rpm in PS, respectively. Under these measuring conditions, threshold values for discriminating unknown samples
were 0.313, 0.345, and 0.811 for CS, SS, and PS in 1.5 kGy-irradiated samples, compared with 0.521, 0.798, and
1.693 in non-irradiated samples, respectively, enabling identification of irradiated from non-irradiated starches.

Key words: starch (corn, sweet potato, potato), irradiation, identification, threshold values

M B
AR Aol FFA odstel YT TEFS IEA
(ucan)e] BEN2 FFste] B, e, B2 o Agehe A
B sholth. mep 4Fe] WAHOE PR

o,
b f

ol
O
-

o2A] QRS FQ JuRYew J|dsla 9o, BS 7
o 718 E3lH Y, Fert Sl uel Z(sol)2HE
(ge)e] doz Walsls T uudst BAS @3 = 9
2ol 1EaEe AR ZYA ARSE L Quh AR A
L A8} He AE FRU AL 37, B A,
=, AEARIe] Z7] Tl wet B zolv) e, miof ul
4r% gda2o g AhFez olguEs AR FHe
Bl ort AE W AR 7 A

a3,
Are FSIstel AT

)

o N

R

=
RES

*Corresponding author: Joong-Ho Kwon, Department of Food Sci-
ence and Technology Kyungpook Nationa University, 1370
Sankyuk-dong, Buk-gu, Daegu 702-701, Korea

Tel: 82-53-950-5775

Fax: 82-53-950-6772

E-mail: jhkwon@knu.ac.kr

693

sha glom, 1 <o) AR i F9e] o)Eshe 4ol
L2,
e Fauell 2w

o §x7t tgste] mAESHH
qoH, ol HHog pEyete} Holxerlhy sl 7
7} 5kGy2} 10kGy7HA1e] WAMA ZARE #7Fstal ATK3). ©]
of ule} =A| AFa ol fEelA AFe] FAAYE Slet
of AR AL ZRe] ERIvbHol HaskAl =ATh4). vt
A AR AR Bare] m7)9F R Qe nxn o)3)E)
A A wsls oplshed, S8l= Tk Hx 2 AeY 7
A4} o] SHAL ATHE7). PAMD 2ALl e HE &
7ke] Aol oA Hmrt Hadhe 542 AX171% (detection/
identification methodg)2A] E-8=o], FU<]H o2 pepper 52
SRS X AR Ax 2FF tig A gd] A
3o} $rh8-20). et AEF tsiMe Vi 521,22
AAFE(23,24)00 2%k o] AolM HESgHe] He7bs
o] FRIFY Ade= AmolH, A= RN 5 Al
ZTsE AT AAZH AFE F=53 AAoloh

ool B AIME WA 2L HEFe] AA

o~
e
Z

I~

E

2 9% AT YPOR T ALYl B S5 AR, T
Foh AR 8 A AR YO Brookidd HEAE olg



g HES79We] A8 7Fsds HESHAA, dit dEe] &
Zo} A9l gpindle SIS (rpm)7t Avbd 2AF AlE2] A
To) PR FFE ZARKAT AR S e AR
S AEsY B a3 e & 208 B2
ASEaL, ofgE AL Hitel gk HAWH o R A&al] $lst
o] A% threshold vaueEs A3kt

=) E815]A) A 36 E Al 5 & (2004)

Zzlogd ¥(1209)°] EAsIS A0S
Lo 1560kGyel F &
o] el ceric/oerous dosmeters

AP HFER A
=] 5 >~
sIom, F441

AHESTH(E %), ZA

2
ot
o
e
k1
dn

LT
HE
B Age] AT S5 ARE HFA 558 U8R o

of AzE Ro=, o 24 ‘CAKCOIN Fesign. el
T A KAF I ) A=
Trt 2 RS 98R sto] Alx

A A A

o ARSI o=

SECIEE

CRE FQ

T 244 ZE 10.47%,

Al AR 14.46%, 724 AR 18.89%°] ST

AlE9| HRARM ZA}

AES) WA ZARE @

AdE olgsktt.

O~
’9‘1‘1“1‘

A E

g Pt

ArEAr2e] PCo Hrpd 2A

AR, T70) AR W A ARG

B YRAES 7 &7)0] YEEle] Ao naAsH A
ol A&
He &%

ZAEo] & Z F£Eo 93] &8FH = Fxo] HEE X
ol Ho|2E A, & Zo] Fr}, AEES non-Newtonian®

2 chear rae7} W3S u] shear sresse] W3} 72-& H|EE
W3kl 947] wjol shear rae®] W3lol wlebd Hwr)t et
Z1t}. Brookfidd A=A 722 3143 H=A % sindle
o] F7F9} 3L wl shear raert A=Y, FHE 5

4 Aelle
SHr} &3t

2 &g 7k

= -

p—
A=e

< spindles AH8-8k= o] o]

A% AL pH 2 B

e 3

AZY, Atz E zskEde] wi EERItK(l). AAVleR

Table 1. Viscosities of corn starch suspension of different concentrationsat variousrpms
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(Unit: centipoise (cP))

Conc.  Spinde Irradiation dose (kGy) Regr on Coefficients

(%)  speed (rpm) 0 15 3 45 6 expressions’

25 ADAAB. 7127799 A2857+7.4° A211.7+21° ~168.7+51% ~1323+86° y=410.341%7 R?=0.9738

50 8355.0+8.72 82157+51° 81443+129° ©110.7+5.1¢ B90.8+10.2° y=319.125¢02%% R?=0.9551

75 75 €323.3+9.9% €193.0+7.0° ©¢128.0+9.2° €93.8+4.0° €71.8+9.4° y=295,367g02%% R?=0.9707

100 P303.7+3.8" 1860+6.0° °°1183+111° ©°855+23' <P594+93° y=286.725¢070% R?=0.9797

125 P291.3+2.9° 175.0+6.2° P107.0+6.1° ®80.8+0.8° P475+7.9° y=279.837g0%% R?=0.9819

25 A5333+ 16720 A411.7+9.1° 24474755 ~207.0+16.1° ~158.0+7.C° y=524.710g2%> R?=0.9665

50 B452.0+26.7% ©®333.0+114° ®1837+129° ®136.0+10.1% ®107.5+11.0" y=445.001e%% R?=0.9646

80 75 €407.3+6.8* ©2743+11.1° ©163.0+6.6° B127.3+35" B°Q7.0+4.8° y=385.693¢024%* R?=0.9765

100 ©387.3+16.7* ©2550+6.2° C147.3+7.0° <116.3+7.1¢ €83.2+7.6° y=367.322¢0%57 R?=0.9754

125 P362.0+ 35 £238.0+4.6° ©1283+7.6° P1052+85 P68.6 +8.4° y=347.186€%27"™ R?=0.9713

25 AT147+1277  A5183+42° A271.01104° #2250+12.0° ~177.7+9.3° y=683.8860214 R?=0.9525

50 £659.3+1.2% 8384.0+6.0° 8220.7+84° ©®166.0+7.9% B127.7+4.2° y=592.518¢0%4 R?=0.9679

85 75 €586.3+5.5% €327.3+7.2° ©196.0+7.2° B°1527+55 ©1120+2.0° y=519.307g0%% R?=0.9681

100 P546.0+ 4.6 °3143+81° ©°179.0+82° 137.3+9.3¢ P95.2+6.3° y=496.778¢0%8 R?=0.9752

125 E504.7+12.77  F2840+6.2° °168.0+10.1° P1243+12.9" ©°846+11L7° y=460.354e%%% R?=0.9737

25 A1108.7+£17.5°  #609.0+10.1° ~3447+57° A30L7+7.2¢ A2237+97° y=951.255¢0250% R?=0.9402

50 8042.0+18.3* ©8563.3+9.3° 82583+4.7° 821234121 8170.3+9.0° y=833.559¢02%% R?=0.9332

9.0 75 €829.7+215° ©4947+6.0° ©2363+6.0° °1850+132" ©1447+119° y=744.398e%% R?=0.9478

100 P753.7+9.2° P446.3+6.0° P°213.3+97° P166.7+35" ©®1323+127° y=672.710e%% R?=0.9454

125 E687.3+ 7.4 F4153+6.8° F1943+7.8 °1587+4.0" °121.3+93 y=617.543g02% R?=0.9454

25 A1563.0+43.6° 4800.7+t14.0° #4753+95° ~403.7+10.6° ~316.7+t16.8° y=1297.234e%%* R?=0,9269

50 B1318.3+27.5% B743.7+80° ©®3530+7.9° 82940+96% 82160+7.9° y=1156.672e%*">  R?=0.9467

9.5 75 €1142.7+237*  %661.3+7.4°> °©3167+t115 ©261.0+7.8" C©177.3+7.6° y=1030.983e%3%  R?=0.9613

100 £1024.7+13.22  P6120+6.2° °303.7+116° ®2480+53" 160.3+3.8°  y=947.282¢%¥™  R2=0.9719

125 FO28.7+10.22  F584.0+6.2° ©2930+11.8° P237.3+6.7% P149.7+55  y=882278e%%>  R2=0.9769

Dy: viscosity, x: irradiation dose.
2EMeans with the same superscripts in each column are not significantly different among groups by Duncan’'s multiple range test in one way

ANOVA (p<0.05).

924\ eans with the same superscripts in each row are not significantly different among groups by Duncan’s multiple range test in one way ANOVA

(p<0.05).

“Mean value= standard deviation for 3 measurements.
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Table 2. Viscosities of sweet potato starch suspension of different concentrationsat variousrpms
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C(gnc. Spindle Irradiation dose (kGy) Reg on Coefficients
(%) speed (rpm) 0 15 3 45 6 expressions

25 ADATA3+68.0% 4A214.7+264° #895+6.3° ~81.6+39 A70.1+84°  y=360.745¢03 R?=0.8574

50 8365.7+43.8* B134.0+14.1° 5766+57° ®67.1+57° B454+53  y=270.691¢%3* R?=0.8939

75 75 8320.7+20.8* ®1247+122 B700+34° °537+56% 5364+33  y=250.052e03* R?=0.9331

100 83190.7+225* ®119.3+145 “614+58  ©451+80¢ ©315+36"  y=245596e%4* R?=0.9268

125 8302.0+12.0° ®114.7+133" ©568+1.0° ©43.0+59¢ ©304+12¢  y=231.887e%™ R?=0.9281

25 A530.0+99.0° #2493+215° ~1187+7.8 *106.7+7.0° A86.9+85°  y=418.348g02% R?=0.8760

50 AB462.3+451° B1733+90° B91.0+6.2° B3828+6.7° B58.1+6.6°  y=341.035¢%% R?=0.8871

80 75 8400.0+29.1% 5¢154.7+131° ©83.0+58  ©66.9+34% ©438+44" y=314.561€%%% R?=0.9281

100 8380.0+27.22 5¢149.7+12.0° ©66.8+10.0° ©°559+55¢  ©349+48  y=301.588¢0%7 R?=0.9248

125 8366.3+29.8% °137.0+142> ©615+7.6° P489+1F5° €329+24  y=279.127g0%% R?=0.9249

25 A7153+ 1277  A300.7+£20.1° *160.7+145 ~1437+12.7° *104.2+8.9"  y=551.099¢030% R?=0.8986

50 8526.0+155* ©221.0+10.1" ®127.0+7.8 °97.6+10.8" 364.9+82°  y=425460g°3** R?=0.9437

85 75 €497.0+ 4.6° 8200.7+19.2° ®114.0+6.6° ©®°824+12.3" ©498+28°  y=414.758¢%%%* R?=0.9626

100 £463.0+ 7.8 8199.7+212° ©97.3+94° ©50+8.6" °418+7.8°  y=391.630e%¥™ R?=0.9618

125 F439.3+151% ©B190.0+19.0° ©862+34° ©538+7.1¢ 036.7+3.0"  y=372.165¢%%* R?=0.9659

25 A862.3+434% ~380.3+18.8° #2037+57° A1747+126% A1557+95%  y=655.448¢0%0x R?>=0.8671

50 A8823.0+53.77 B271.7+31° B176.7+7.6° °B111.7+9.1¢ 8850+ 58"  y=611.127g%%2* R?=0.9249

9.0 75 BC756.31+33.8° 8236.7+43.3° ©1447+158 ©86.3+8.1¢ 8764+ 65"  y=537.315¢0572 R?=0.8932

100 ©721.0+42.0° 8229.7+505° ©°1293+81° ¢742+53 °559+6.67  y=536.225¢045* R?=0.9315

125 P666.0+55.72  82240+324° P121.7+65°  69.7+114% C454+4.0°  y=522585¢046X R?=0.9558

25 A1396.7+725° ~4843+20.3° #2553+95 A211.0+123% *181.3+6.1%  y=978.360e%37® R?=0.8609

50 81216.7+253° ©367.0+121° B198.7+125° ®1357+13.6° B1157+9.0° y=839.204g0%% R?=0.8879

95 75 €1081.3+25.3* ©3263+14.2" ©€1763+96° C1147+4.9° €97.9+33"  y=752.949¢%30™ R?=0.8988

100 P971.0+41.2* ©3153+24.6° P146.0+6.1° ©1034+ 7.0 °779+75%  y=701.608g%"%* R?=0.9171

125 b913.7+244* ©2983+16.8" °1280+11.3° P904+23" P683+81%  y=662.042e07% R?=0.9179

D2Refer to the legend in Table 1.



696

Z#(s9679: waxycorn tarch, Sigma,
USAYS A5, 5% S ZA81e] 33% NaOH 8.2mL
£ F7hste] d2Ysd § vle S0l 3081t 7t
g - sgfste] A7)k sYs 2R HEE SA I

L=y s - PN
T ETESEE S5F

AE ZAn 24

NEe] =SS 33 ¥ % 2x3le] SPSS(Sttidtical Pack
age for Socid enca verson 10.0)5 AREsle] Had ®
2 Axtslslen, & ‘:’“J} Duncan's multiple range teﬂi
oS HAs °i\3}(27)

WARA A} ARFe] Selubd Ao dtoz S
B 7wl A 2 g Aol 0, 15, 30, 45 2 60kGyel
7S ZAVEle] Brookfidd rheometerE o] 838 A==4H
o H& 7AS AESEY. AEH 7152 FY FolA
H|Z2AL Ol 2o Hee 724 X4H°1 7P E=a, g AR
o] iﬁn‘*’? g oﬂ Hla] ohd ¥ e JehIdh Ax A&
b de] Qo] AR Exlo| ZH 3lsk At
l?l OﬂéEﬂE—J 6éEHi SR8, 53] 33} Ale] Himo| P
< UAE 694t A ZHE o] w& Ho] o]9} e I
T EAS Hole olfe R LR AUTHD).

BE Ao Hre b A Zoigel wet

Table 3. Viscosities of potato starch suspension of different concentrationsat variousrpms
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C(gnc. Spindle speed Irradiation dose (kGy) Regression Coefficients
(%) (rpm) 0 15 3 45 6 expressions

25 ADG5 72470 A2767+129° ~1400+4.0° A1190+£7.9° ~81.8+62'  y=502.498e%%" R?=0.9305

50 8555.0+8.7° 8249.3+9.7° ®123.0+4.6° *109.3+7.1° B65.5+5.3°  y=457.103g%% R?=0.9418

7.0 75 €4837+185* ©®241.7+10.7° ®°114.0+56° ®98.8+19° 565+ 570  y=421.670e%3* R?=0.9576

100 €460.0+£9.0° 5231.3+7.8 1050%6.1° ©9942+3.3° ®481+3.0° y=408.449e°*>  R’*=0.9597

125 4150+ 1377 ©217.0+95° °101.3+4.6° °87.2L4.1° °451+4.1%  y=376.444¢0%™ R?=0.9665

25 A7197+12.77  A321.0+95° ~1653+84° 41367159 ~960+58  y=580.796e%% R’=0.9352

50 8658.3+24.2% 82660+ 155° *154.0+56° ©8121.0+26" °B765+4.6° y=526.675¢%% R’=0.9466

75 75 °581.0+14.8* B2533+11.9° B140.7+50° °©107.0+3.6° ©64.2+58°  y=487.671e%" R’=0.9646

100 0534.0+9.6°  B°2453+85° 8131.7+6.1° °99.3+3.3" P546+35°  y=466.546e0%4 R’=0.9761

125 F498.7+11.7° ©2337+100° °©117.7+65° £90.5+25' P49.8+24°  y=437.153g05% R’=0.9748

25 A795.0+52° A357.7+7.1° ~199.0+13.7° A173.014.6° ~113.7+4.2°  y=645.850e%%"™ R?=0.9357

50 8737.3+22.4* ©3350+7.0° °©180.0+10.8° ®149.7+15" BO0.0+15  y=617.457e°%% R’=0.9563

80 75 °643.3+£6.8° €319.0+£62" 5¢164.7+7.6° C©131.3+3.2¢ ©80.6+24°  y=560.439e%**  R*=0.9687

100 P506.7 £ 8.5° €309.0+26° °1580+7.0° °1127+57% ©°71.1+08°  y=537.903e%% R’=0.9817

125 553.0+ 8.7 ©286.7+£8.3" ©1493+74° F1021+34" ©665+3.7°  y=499.806e%*M*  R*=0.9829

25 A856.0+184° A413.7+6.7° 42353+74° A1953+7.0° *130.3+45°  y=720.146°3 R’=0.9526

50 A8253+29.3% 48306.0+105° ©217.0+4.4° B1663+6.5° P109.0+4.6° y=705.917%% R?=0.9662

85 75 8767.0+26.9* °B°375.0+16.7° ©201.3+35° ©152.3+4.0" ©93.2+39° y=671.701%3* R?=0.9749

100 €716.0+23.6* ©°3587+21.9 °190.0+3.6° P129.3+55" 856+3.8°  y=636.515¢0%> R?=0.9800

125 ¢679.0+34.6° ©336.7+17.0° F171.0+46° P°120.0+6.0° P783+55°  y=599.176e0% R’=0.9758

25 A1131.3+24.2* A5457+11.0° 7351.3+£13.3° 4231.3+9.6° ~164.7+6.1° y=983.293g0314 R’=0.9757

50 1016.7t426° 7536.3+185" ©2863+7.6° ©181.3+7.8" B1303+93° y=021.193e%¥*  R?=0.9807

9.0 75 €956.3+28.0°  84957+9.1° ©2520+9.2° ©164.0+115" ©112.0+7.9°  y=864.756e%% R’=0.9807

100 P907.7+16.7%  ©4493+215° ©2437+55° ©1483+4.9 P96.2+5(0°  y=824.859¢057% R°=0.9888

125 £845.0+6.2° P4130+19.1° P2247+59% ©1440+36° ©89.8+6.3°  y=762.265¢03% R’=0.9876

D2Refer to the legend in Table 1.
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Table 4. Changesin specific parameter of gamma-irradiated corn starch by measuring viscosity (Unit: cP)
conc. Spindle speed Irradiation dose (kGy)

(%) (rpm) 0 15 3 45 6

25 AD0587+0.,017%%°  A0.375+0.010° A0.278+0.003° A0.222+0.007° A0.174+0.011°

50 0.528+0.013* B0.321+0.008° 0.215+0.019° B0.165+ 0.008° 50.135+0.015°

75 75 0.506+0.015* 0.302+0.011° 50.200+0.014° €0.147+0.006"  ©°0.113+0.015°

100 50.521+0.006* 0.319+0.010° 50.203+0.019° €0.147+0.004"  ©°0.102+0.016°

125 50.521+0.005* 0.313+0.011° 50.191+0.011° €0.144+0.001¢ P0.085+ 0.014°

25 A0.700+0.022 A0.541+0.012 A0.321+0.010° A0.272+0.021° A0.208+ 0.009°

50 AB0,673+ 0.040° 50.496+0.017° B0.273+0.019° 50.202+0.015° 50.160+0.016

80 75 0.638+0.011% ©0.430+£0.017° B0.255+0.010° 50.199+ 0.005* B0.152+0.008°

100 AB0,664 + 0.029° €0.437+£0.011°  B°0.253+0.012° 50.200+0.012"  ©°0.143+0.013°

125 50.647 £ 0.006 €0.425+0.008"° €0.229+0.014° 50.188+0.015° €0.123+0.015°

25 50.939+0.017% A0.681+ 0.005° A0.356+0.014° A0.296+0.016" A0.233+0.012°

50 A0.981+0.002° B0.571+0.009° 50.328+0.012° B0.247+0.012¢ 50.190+0.006°

85 75 BC0.918+ 0.009° P0.513+0.011°  B°0.307+£0.011° 80.239+£0.00°  B°0.175+0.003°

100 50.937+0.008* €0539+0.014°  ©°0.307+£0.014° 80.236+£0.016°  “°0.163+0.011°

125 ©0.902+0.023* P0.507+0.011° ©0.300+0.018° B0.222+0.023¢ P0.151+0.021°

25 A1.456+0.023 50.800+£0.013" A0.453+0.007° A0.396+0.010° A0.294+0.013°

90 50 B1.402+0.0272 #0.838+0.014° B0.384+0.007° 50.316+0.018" 0.254+0.013°

' 75 €1.299+0.034% €0.775+£0.009° B0.370+0.009° €0.200+£0.021¢  B©0.227+0.019°

100 €1.293+0.016* €0.766+0.010°  B°0.366+0.017° ©0.286+0.006"  B¢0.227+0.022°

125 P1.228+0.013° P0.742+0.012° €0.347+0.014° €0.284+0.007 €0.217+£0.017¢

25 A2.053+0.057 B1.051+0.018° A0.624+0.013° A0.530+0.014¢ A0.416+0.022¢

50 B1.962+0.041% A1.107+0.012° 0.525+0.012° B0.438+0.014° 50.321+0.012°

95 75 €1.789+0.037% 1.036+0.012° B0.496+0.018° €0.409+0.012¢ €0.278+0.012°

100 €1.758+0.023* 1.050+0.011° B0.521+£0.020°  B°0.425+0.00¢" €0.275+0.006°

125 P1.659+0.018° 1.043+0.011° B0.524+0.021°  B°0.424+0.012" €0.267+0.010°

YMeans with the same superscripts in each column are not significantly different among groups by Duncan’'s multiple range test in one way

ANOVA (p<0.05).

IMeans with the same superscripts in each row are not significantly different among groups by Duncan’s multiple range test in one way ANOVA

(p<0.05).

9Mean value= standard deviation for 3 measurement.
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Table 5. Changesin specific parameter of gamma-irradiated sweet potato starch by measuring viscosity (Unit: cP)
conc. Spindle speed Irradiation dose (kGy)
(%0) (rpm) 0 15 3 45 6
25 A10.6331+0.091*%® *0.287+0.035° A0.120+0.008° A0.109+ 0.005° A0.094+0.011°
50 AB0,553+ 0.066° B0.203+0.021° “®0.116+0.005°  “®0.102+0.009° 50.069 + 0.008°
75 75 B0.510+0.033* 50.198+0.019"° “B0.111+0.005° ©°0.086+0.009®  ©0.058=0.005"
100 AB0.557 + 0.039° 80.208+0.025°  “®0.107+0.010° €0.079+0.014% B0.055 =+ 0.006"
125 AB0.548 + 0.022° B0.208 + 0.024° 50.103+0.002° €0.078+0.011% B0.055+0.002¢
25 A0.720+0.1322 A0.333+0.029° A0.159+0.010° A0.143+0.009° A0.116+0.011¢
50 A0.699+ 0.068* 80.262+0.014°  “80.138+0.009° B0.125+0.010° 0.088+0.010°
80 75 A0.651+0.046* B0.246+0.021°  B°0.132+0.009° ¢0.107 £ 0.005™ €0.070+0.007°
100 A0.678+0.047% B0.261+0.021° B°0.116+0.017° 0.097+0.010¢  ©0.061+0.008"
125 A0.665+ 0.054% B0.249+0.026" €0.112+0.014° 0.089 + 0.003° €0.060+ 0.004°
25 A0.955+0.0172 A0.402+0.027° A0.215+0.019° A0.192+0.017° A0.139+0.012¢
50 B0.796+0.023° 80.334+0.015° “®0.192+0.012° 80.148+0.016" 50.098+0.012°
85 75 B0.791+0.007° B0.334+0.031° 5°0.181+0.010°  5°0.131+0.020° €0.079+0.005°
100 B0.807+0.014* “80.348+0.037° ©5°0.170+0.016° ©°0.113+0.015 €0.073+0.014°
125 B0.798+0.028*  “F0.345+0.034° €0.157+0.006° P0.098+0.013" €0.067 £ 0.005"
25 A1.152+0.058* A0.508+0.025° A0.272+0.008° A0.233+0.017¢  “0.208+0.013¢
50 A1.245+0,081° “B0.411+0.005° A0.267+0.011° 80.169+0.014¢ B0.129 + 0.009"
9.0 75 A1.204+0.054% B0.377+£0.069° B0.230+0.025° €0.137+0.013¢ B0.122+0.010"
100 A1.257+0073* “B0.400+0.088° B0.225+0.014° €0.129+0.009° €0.098+0.011¢
125 A1.209+0.101®  “B0.407+0.059° B0.221+0.012° €0.127+0.021% €0.082+0.007°
25 A1.865+0.097°  “0.647+0.027 A0.341+0013  “0.282+0016®  “0.242+0.008"
50 A1.840+0.038* B0.555+0.018" 0.301+0.019° 80.205+0.021¢ B0.175+0.014¢
9.5 75 B1.721+£0.040° B0.519+0.023° 5°0.281+0.015° B¢0.183+0.008°  ©°0.156+0.005
100 B1.693+0.0722 50.550+0.043" “P0.255+0011° ©50.180+0.01 ©0.136+0.013"
125 B1.659+0.044° B0.542+0.030° P0.232+0.020° €0.164 +0.004¢ 0.124+0.015°

)9Refer to the legend in Table 4.
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Table 6. Changesin specific parameter of gamma-irradiated potato starch by measuring viscosity (Unit: cP)
conc. Spindle speed Irradiation dose (kGy)

(%0) (rpm) 0 15 3 45 6
25 AD0.865+0.034%%9 B0.383+0.018" A0.194+0.010° A0.165+0.011° A0.113+0.009"
50 A0.869+0.014° “B0.391+0.015° A0.193+0.007° A0.171+£0.011¢  ~B0.103-+0.008°

7.0 75 B¢0.797+0.030°  “B0.398+0.018° A0.188+ 0.009° A0.163+0.003"  5°0.093+0.009°
100 AB0.831+0.016 A0.418+0.014° A0.190+0.011° A0.170+0.006* €0.087 +0.005°
125 ©0.780+0.026*  “F0.408+0.018° A0.191+ 0.009° A0.164 + 0.008" ©0.085+0.008°
25 AB0.995+0.018" A0.444+0.013° A0.229+0.012° A0.189+ 0.008" A0.133+0.008°
50 A1.031+0.038* A0.417+0.024° A0.241+ 0.009° A0.190+0.004¢ A0.120+0.007°

7.5 75 BC0.958+0.024° A0.418+0.020° A0.232+0.008° 80.176 + 0.006" 0.106+0.010°
100 BC0.964+0.017° A0.443+0.015° A0.238+0.011° AB0.179+ 0.006¢ 80.099+ 0.006°
125 ©0.938+0.022° A0.439+0.019° A0.221+0.012° 80.170+ 0.005" 80.094+ 0.004°
25 81.100+0.007° €0.495+0.010° A0.275+0.019° £0.239+ 0.006" A0.157+0.006°
50 A1.155+0.035* B0.525+0.011° A0.282+0.017° A0.234+0.002¢ 50.141+0.004°

8.0 75 1,060+ 0.011° B0.526+0.010° A0.271+0.012° 80.217+0.005"  B°0.133+0.004°
100 BC1.077+£0.015° A0.558 + 0.005° A0.285+0.013° €0.203+0.010° €0.128+0.001°
125 P1.040+0.016° “®0.539+0.016 A0.281+0.014° €0.192 +0.006" €0.125+0.007°
25 B1.184+0.025° B0.572+0.009° B¢0.326+0.010° A0.270+0.010° A0.180+ 0.006°
50 A1.293+0.046° “B0.620+0.017° AB0),340+0.007° “B0.261+0.010° A0.171+0.007°

85 75 AB1264+0.044° “B0.618+0.028° “B°0.332+0.006° B°0.251+0.007¢ 80.154+ 0.006°
100 A1.293+0.043* A0.648+0.040° A0.343+0.006° ©0.234+0.010° 80.155+ 0.007°
125 A1.277+0.065° A0.633+0.032° €0.322+0.009° P0.226+0.011¢ 80.147+0.010°
25 A1.565+0.033* €0.755+£0.015° A0486+0.018°  “0.320+0.013¢ A0.228+0.008°
50 A1.503+0.067% A0.840+ 0.029° B0.449+0.012° 80.284+0.012¢ 0.204+0.015°

9.0 75 A1576+0.046° AB0.817+0.015° € 0.415+0.015° 80.270+0.019"  B°0.185+0.013°
100 A1.639+0.030° “B0.811+0.039° BC0.440+0.010° 80.268 + 0.009" €0.174+0.009°
125 A15890+0.012%  B0.777+0.036 €0.423+0.011° 80.271+0.007* ©0.169+0.012°

)9Refer to the legend in Table 4.
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