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Abstract: The pasting viscosities of waxy maize starch (WMS) , hydroxypropylated starch (HPS),
crosslinked starch (CLS)and crosslinked hydroxypropylated starch (CL-HP) were determined with
the rapid viscosity analyzer (RVA ). The effec to fdifferent concentrations ofstarches,NaCl and citric
acid on pasting properties were studied.The results indicated that Starches concentrations and sodium
chloride have greater impacted on peak viscosity, final viscosity and setback of CLS and CL-HP,
while citric acid has greater impacted on the peak viscosity,the final viscosity and breakdown values
of WMS and HPS. The peak viscosity,the final viscosity,break down and set back of all starches
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increased with starch concentrations increased from 3% to 7% ,at the same time,the pasting

temperature decreased. The peak viscosity,breakdown and finalviscosity of starches decreased with

NaCl concentration up to 25% ,the pasting temperature increased at 10% NaCl concentration and

then decreased with NaCl concentration up to 25%. With citric acid concentration from 0.01% to

0.1% ,the final viscosity and setback of starches decreased, the breakdown increased,and the pasting

temperature unchanged.
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Table 1 Pasting properties of the different starches concentrations

VE KR Al 2 it W (H Z5 ) /(mPa-s) | HAf#(E/(mPa-s) | Z{HZEE/(mPa-s) | [FI4E{H/(mPa-s) JS U B2 /°C
3 353+7 79+3 301+8 275 74.35+0.00

4 656+9 226+11 482+7 52+4 73.25+0.23

WMS 5 1197+13 591+7 693x17 87+8 72.68+0.15
6 1 765+12 945+4 944+12 124+7 71.60+0.12

7 2 451+15 1 470+9 1 185+14 204+11 71.30+0.00

3 359+4 55+6 412+14 108+12 64.80+0.15

4 878+7 35510 648+6 125+11 63.20+0.13

HPS 5 1462+11 753+13 870+23 160+11 62.98+0.23
6 2 158+21 1313+17 1 19116 346+9 61.60+0.18

7 2 849+10 1 88511 1401+16 437+13 61.20+0.08

3 73£3 0+2 106+7 33+5 74.35+0.05

4 355+5 0+0 502+8 1477 73.25+0.15

CLS 5 985+4 0+1 1 390+13 404+3 72.35+0.12
6 2 126+21 302+7 2 683+32 859+16 71.65+0.02

7 3 602+15 947+14 3 77421 1 119425 71.25+0.00
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W) T B0 % | WL (Pass) | A/ (mPa-s) | & (8 E/mPa )
3 44+6 0+0 79+4 36+2 69.45+0.02
4 250+8 0+2 484+11 234+11 66.45+0.10
CL-HP 5 967+6 27+3 162714 687+17 64.80+0.00
6 2 406+14 536+13 3 452+22 1 582+23 63.60+0.08
7 4 620£16 1 50416 5 05113 1 935+11 63.35+0.12
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Fig. 2 Pasting curves of starches in different concentrations of NaCl
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Table 2 Pastingpropertiesofstarches in the presence of NaCl

V(A 55 B /(mPa-s) | Hf#(H/(mPa-s) | Z{A % E/(mPa-s) JER R BE/°C

1 19714 591+7 693+8 88+4 72.68+0.25

1 205+15 555+4 7476 97+3 78.50+0.18

WMS 1294+17 591+21 809+9 106+12 80.90+0.00

10 1 442+24 675+8 891+6 124+7 82.50+0.15

15 164713 800+22 1 008+11 161£10 81.75+0.05

20 1 938+27 1011£16 1 12318 196+13 78.10+0.00

0 146213 7536 8706 160+7 62.98+0.13

1 420+25 674+3 961+9 21549 69.20+0.05

1 459+17 672+8 997+5 210+11 71.65+0.05

HPS 10 1 540+32 681+6 1 049+13 190+4 74.50+0.23

15 1 683+25 740+2 1 098+22 155+5 74.50+£0.25

20 1 894x14 887+9 1212+14 205+8 72.05+0.16

0 9856 0£2 1 390£10 4046 73.35+0.00

2 1 049+5 0+0 1 509+9 460+3 79.30+0.05

1 165+12 0+0 1 73721 572+8 81.35+0.00

Chs 10 1 505+15 -1+2 2 197+14 691+6 82.90+0.10

15 1 929+13 0+3 2 666+17 737+14 82.60+0.12

20 2 372£25 21+8 3 108+17 757+7 78.95+0.22

0 967+9 27+4 1 627+20 687+14 64.80+0.05

2 1 032+7 15+7 1778+8 760+9 71.20+£0.00

1 052+13 -2+2 1 880+17 83714 73.70+£0.00

CLHP 10 1 209+18 —1+1 2 215+21 1 005+10 76.10+£0.18

15 1 466+11 0+0 2 682+15 1216+8 75.90+0.03

20 1 747+23 0+0 3 179+17 1 430+24 74.10+0.15
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Fig. 3 Pasting curves of starches in different concentrations of citric acid
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Table 3 Pastingpropertiesofstarches in the presence of citric acid
7 HE R Tk 5250/ % | W (B 1 /(mPa.-5) AL /(P )
0 1 197+13 591+8 6936 88+10 72.68+0.15
0.01 1 230+26 788+11 537+8 95+6 72.45+0.10
WMS 0.04 1 1748 951+3 2767 53+4 72.45+0.00
0.07 1 079+13 930+8 180+5 317 72.95+0.18
0.10 1 015+22 899+17 137+13 21+5 72.40+0.05
0 1 462+24 75312 870+10 160+11 62.98+0.13
0.01 14738 9777 5139 117+8 62.40+0.00
HPS 0.04 1 420+12 1 233+4 242+6 55+3 62.45+0.13
0.07 1 415+18 1 274+16 171+11 30+7 62.40+0.05
0.10 1401+11 1 285+16 139+13 23+8 62.75+0.00
0 985+14 0+2 1 390+14 404+12 72.35+0.20
0.01 96419 5£0 1328+13 369+10 72.85+0.03
CILS) 0.04 9778 26+3 1 259+6 314+7 72.85+0.00
0.07 973+16 81+8 1 194+14 298+7 72.85+0.00
0.10 972+11 76+5 1 150+14 254+12 72.85+0.05
0 967+13 27+0 1 627+12 687+11 64.80+0.05
0.01 1 022£14 44+3 1 626£14 648+9 64.85+0.00
CL-HP 0.04 1 082+27 94+8 1 620+17 622+16 64.80+0.10
0.07 1 10118 1050 157615 589+12 64.40+0.25
0.10 1 14612 136+3 15418 5466 64.40+0.18
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