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Study of the rheological and gel properties of seven kinds of

root-derived starch
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Abstract; In order to widen the application of the root-derived
starches in South China, the pasting, rheology and gel character-
istics of different kinds of root-derived starche form yam and taro
were investigated in this study. It turned out that the rheological
and gel properties of starch were significantly different, while the

differences among different varieties were relatively small. The
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pasting temperature of all kinds of starch ranged from 69.77 °C to
84.37 °C ,but the pasting temperature and peak time of yam and
taro starch was higher than that of tapioca starch. The loss of
tapioca starch was higher than those of yam and taro starch. The
elasticity modulus G’ and viscosity modulus G” of the seven kinds
of root-deroved starchincreased with the increase of frequency,
and the loss tangent angle (tand) was less than 1, showing a typ-
ical weak gel dynamic rheological pattern. The gel strength,
hardness and gumminess of taro and tapioca starch were similar,
and were lower than those of yam starch. The springiness and co-
hesiveness of tapioca starch gel were higher than those of yam
and taro starch. The wide variability in pasting rheological and gel
properties could be useful in different applications of tuber starch.
Keywords: root-derived starch; pasting; rheological property;

gel property
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Table 1 Seven varieties and sources of root crop starches
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Table 2 Pasting characteristics of different varieties of root crops starches (n=3)

VERTER AR OBIALIREE/CC VRS ]/ min VEEFREL/cp AMHEEEE/ep AFE/cp Il A= {6/ ep J AR AEL/ cp

SCY 69.7740.49¢  4.20%0.00¢ 4 958.00+15.00" 2 005.00£34.87¢ 2 961.33+32.65¢  956.33£18.18 2 953.00+24.52"
SC205 70.0740.06¢  4.02£0.08° 4 812.33+32.35¢ 1 602.00=£14.00¢ 2 334.67+27.79"  732.67+£13.87¢ 3 210.33+26.54°
JYT 84.3340.03"  5.0940.03° 3 184.00=£32.74" 1 657.0038.74¢ 2 395.33428.68°  738.33£67.00° 1 527.00+39.15¢
SFY 84.3740.06"  5.3540.04" 4 679.33£18.34 3 746.337.02* 6 458.67+27.68* 2 712.33420.84"  933.0024.27¢
MPY 83.40%0.05"  5.384:0.04" 5 194.67£76.96" 2 985.67+25.72" 3 711.004:26.23" 2 209.00£58.97"  725.33+12.86!
GY2 75.3240.51¢  5.0940.08° 4 114.00+41.39¢ 2 453.33£71.67¢ 3 432.0038.43¢ 1 661.67£87.46°  979.67+37.07¢
SYPY 81.7740.06° 5.7140.03" 2 405.33£27.06% 1 247.67+24.197 1 335.67+16.92¢  88.00413.00" 1 157.67+36.23¢
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Figure 1

Curve of elasticity modulus G' and viscosity modulus G" of different root

crops starches pastes with frequency
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Figure 2 Variation curves of different root crop starches

loss tangent angle patterns with frequency
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Table 3 Gelation characteristics of different kinds of root crop starches (n=3) g

TE A A BE I T JE 45 2 R R b2

SC9 88.5943.63d 1166.904+46.93< 17.56£2.17" 120.14427.95"
SC205 92.61418.384 1172.13420.26¢ 19.36+£1.21" 124.1946.03"
JYT 48.5944.60¢ 687.35+33.244 18.75+0.40° 154.594+25.82"
SFY 140.27420.55¢ 1610.50£206.32¢ 8.86+1.86¢ 26.6146.09°
MPY 345.14451.10° 4 892.634+988.89* 43.5941.93* 306.65+87.97¢
GY2 269.68410.40" 3979.71£461.15" 41.2341.69* 375.27440.77%
SYPY 347.654+18.18% 4 157.85+£118.92¢ 42.8241.93* 358.55449.30°

T SR F #oR 22 57 8 3 (P<0.05),

T4 AERMREXTHHRERAEE
Table 4  Gelatinous properties of different varieties of root crop starches (7 =3)

TE 3 i Aol s /g Bt/ (g S AR W HiE/ g ML/ g Il 53 1

SC9 44.0241.33¢ / 0.9734-0.038*  0.856+0.024* 37.66+1.57¢ 36.6541.99¢ 0.55940.003"
SC205 42.9441.58¢ / 0.999+0.012¢  0.838+0.008%>  36.01+1.64°¢ 35.9841.85¢ 0.57140.024"
JYT 33.42+0.50¢  19.484+2.96° 0.808+0.024> 0.663+0.004¢ 22.17+0.41°¢ 17.93+0.78¢ 0.27140.017¢
SFY 212.51+9.87¢  33.274+6.23>  0.659+0.050¢ 0.274+0.023¢ 58.3946.69¢ 38.6647.06¢ 0.087+0.004¢
MPY 2 113.65£58.09¢ 32.5244.57"  0.950%0.007* 0.81540.007" 1 723.41458.19* 1 637.804+68.06°  0.638+0.004*
GY2 626.85+55.33" 29.8343.34>  0.743+0.042¢  0.209+0.017¢  131.73+22.09" 98.53+21.86">  0.08940.007¢
SYPY 279.854+1.64¢ 72.34+9.69*  0.57740.020¢ 0.22340.007¢ 62.3241.79¢ 35.9541.98¢ 0.069+0.0044

T [FF RN F R 22 57 83 (P<0.05),

H1 4 T 7S [5] i il A AR 25 248 B o 56 JC Joi A O P 22
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2 A0 7 5 BT A SRR TE AR B4 BE I . 66 B AR R AR S R W
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0.05) , A ZEJE B 568 15 3L 1k L P SR P 3 K T L U A R A
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2 10 43 M 38 N 1 OR ST R L U A R 35T B O IR
BLESRE KB EMER AL SGRER, HRK
S BE T 2 WY R 5 O R T E 596,10 00 VE AR Uk
£1F TN 34.5,96.6 g, H/N T D% LI HVEH . AR5
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Table 5 The correlation analysis of the property parameters of root crop starches pasting and

gelatinous texture characteristic

EEE2Y BIALEEE  WE(ERI R AMEEIE AR Il A {0 93 A AL
R I R 3 0.320 0.673 —0.192 0.103 —0.109 0.110 —0.650
e i 0.344 0.400 0.364 0.425 0.166 0.490 —0.549
RV —0.051 0.919* —0.554  —0.440 —0.441  —0.524 —0.090
Bk —0.579 —0.779* 0.715  —0.073 —0.127 0.011 0.642
PR P —0.393 —0.671 0.549  —0.179 0.218  —0.122 0.632
e 7o 0.329 0.300 0.425 0.387 0.140 0.449 —0.424
N 14 0.322 0.285 0.433 0.382 0.136 0.444 —0.409
il & Pk —0.432 0.619 0.666  —0.075 —0.168  —0.011 0.550
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2019 4F 6 A 13 H L BREE B A S B 2 52 R AR IE M (EU 2019/973 48137 4 il (EC) No 396/2005
Fff 44 T F 1T A 26 450 B (fenoxycarb) | RIS 28 H iR (bispyribac) | 48 g ' 2% ik %% (denatonium benzoate) . F5 M & [
(flurochloridone) ¥ M R R (quizalofop-P-ethyl) M R fig (quizalofop-P-tefuryl) | W B fig ( propaquizafop) . H Bt JJF
(tebufenozide) TEFE 3 IR FEZ R 7 i iR KFR B IR, BITEM TEE T M MES 20 A LR, T 2020

v 5 V&) 7 b BITBR &/ (mg - kg 1)
1 X% % F R R A e 2R 85 3% 25 R 32 0.01
2 TR e Tk PR FI PR 2R B 3, 45 0L SR 0.01
3 AL AL EPRE L ER T BT ERRRE M T L IFOR 0.01
4 A R TR B8 b 0.08
5 HewE 1= 0.05
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