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Effect of Electric Heating on Physical and
Chemical Properties of Potato Starch

XIA Tianyu, JIANG Hao, GOU Min, SHEN Huishan, WU Qinglan, ZHANG Guoquan”
(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China )

Abstract. The morphology,amylose content,internal structure, viscosity characteristics and thermal
properties of potato starch treated by radio frequency (RF) and Microwave were determined. The
results showed that the microwave treatment make the starch surface roughened. The amylose
content of potato starch after RF treatment was higher than that of microwave treated. While the
particle size of the starch after microwave treatment was larger than that of RF treatment. The
solubility and swelling power of potato starch after RF treatment was higher than that of microwave
treated. RF treatment changed the crystallinity of the starch and decreased the crystallinity,as the
microwave treatment does not change the crystal form. The microwave treated starch gelatinization
temperature was higher than that of the original starch,oppositely,the RF treated starch
gelatinization temperature was lower than that. The results also indicated that the peak viscosity and
thebreakdown value ofthe RF treated starch was always higher than that ofthe microwave treated starch.
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Fig. 1 Scanning electron (left) and Polarized light (right)

micrographs of starch
22 EHHEEMRESH
200 22 T % B IR UE T B UE R Y BT A 43 8K
7 43.86% , H1 3% 1 AT I H A BT I UE A 1Y) B UE
WaE TRBEAERW S, 204 29.18% 33.07% .
35.32% .27.56% .28.44% 1 30.68% (§f 30 H 50 4

70 4% 30 G 505 70) o HAER— &K B Ak
Bk 1 UE oy 1) LB DE R B 38 R T AR Ak B
TERY o A3 AT IR AE T i T OB A R R B TR
BRI ZL N B TE R A5 AN AR R B TR i, BE S K
I, N [F A H A PR B VE R S A LT
1 e T PR B 2 A H Ak B A Y e R P S R K
W — 3 4 BB T B PR E A R A
23 RESH

IS EEN AR BUF- YR AR d syl 47.29 pum,
B2 1 AT, A B AR 3L A IR BOE R AR 3 b R v
F3 /I Wik A 3 JE B UKL 1) AR RO A R AR B R T
SR AL BRI IR BE SRR, U B Ak B R
IR T JE by OB, ik b 3ok J5 vl e & 2B T /N R
5 /INBURL Z [ AH B3R AR /INBUREAR B T K UREL %) 91
G A HL AL T I E R R A RN B A i R 2
S JE 53 (40 A0 A A M R R PR
24 BBEMEKE

TE B 14 V55 fifk B R0 R T B 55 U MU 1 45 o X
SRS XA T AE A G Bk T H I, 40 F i
FVEE A 43 A7 5504 e 28 2RI, A DE Ao 1 3 e B
B U B2 () Th s TG, T RE R T RE A R R B
Tt oK 3 iz 2 Bl 2 A8 AR B 23 B8 3K VE M 4 F
Z 1) Ji A A U 0 3 o UKL T S i T 22 i B R
th ke 57K 3 SR 4 S T8 U AT A 9 i B L
Th o S A Ak BHGE Ay 1) I AR AR T A A B 156
S A AL PRAR A T i AL PR LA BRI SR e L Y
LA F 80 °CHY, BT 70 Ffk 70 B MR AR,
UL 258 W AP ICBE i, PT RE SR il T o A AR
st S — 08 43 KR AT B Ry R P 4 TR] B T D
Sk, IR IEE] 90 CHY, Fol 4% UE M 10 15 it 2 4
AH U I UE R 58 A WAL T BUBE I . T B MR 7E

1 EMHNESRTEHRESH . FRESHNESH

Table 1 Amylose content of starch,crystallinity and particle size distribution of starch

ELHEVEN i 4 U %

i

45 5 1%

J5 43.86+1.18° 31.72
4t 30 29.18+0.25° 20.39
4t 50 33.07+0.13¢ 21.56
470 35.32+1.23" 23.03
# 30 27.56+0.01" 33.05
f# 50 28.44+0.19° 41.76
1% 70 30.68+0.91¢ 52.57

T 2 R SR AR A /NG 58 2R 1E 0.05 K L2 5 3%

25.74+0.01° 44.18+0.07* 47.29+0.12*
24.95+0.07" 40.28+0.07" 42.61+0.07"
25.410.07 40.96+0.07° 43.33+0.14¢
24.87+0.01# 38.59+0.05% 40.57+0.07¢
26.15+0.07 44.03+0.01" 47.08+0.07"
25.36+0.02° 42.96+0.04° 45.97+0.04¢
25.94+0.14 42.09+0.03¢ 44.58+0.04¢

LRSSt R L ZIR 2019 £ 3BEE M




RESEARCH ARTICLE

XIA Tianyu,et al:

Chemical Properties of Potato Starch

Effect of Electric Heating on Physical and

xR2 EMHBABRESEKE
Table 2 Solubility and swelling power of starch

i VS i 0.331 5+0.007 6°  3.757 7+0.306 9*
iz e 1.894 9+0.057 3°  8.474 9+0.092 9*

55 30 pay s 0.173 9£0.012 7" 4.366 7+0.050 8™
i e 2.159 5+0.031 5¢ 13.727 1+0.206 8°

55550 T 0.256 7+0.006 5  4.868 0+£0.047 7*
kR 2.238 3+0.039 0 15.250 4£0.111 1*

i 70 ey s 0.521 0+0.009 0*  5.481 8+0.266 4
Jig e 2 2.469 8+0.025 2*  18.645 2+0.483 5*

i 30 ey s 0.150 7£0.002 98¢ 2.234 9+0.055 5°
Ji W 2.070 8+£0.017 0  5.715 8+0.216 0°

i 50 ey s 0.240 3+0.004 8 3.908 6+0.368 3!
i W 2.223 4£0.190 9 8.816 1+0.091 1¢

70 R 0.449 4+0.000 2"  4.865 9+0.056 8"
iz I 2.313 9+0.037 2" 15.499 7+0.103 2"

8.921 4+0.192 5"
35.492 8+0.038 3¢
6.539 8+0.264 2¢
34.349 7+1.910 8¢
7.828 7+0.173 2¢
39.144 3+0.745 4
10.612 7+0.267 9°
43.466 5+0.645 7°
4.175 5+0.028 0°
24.862 5+0.878 5°
6.892 5+0.136 &
30.689 7+0.967 9*
10.624 5+0.335 0°
39.235 9+0.484 6

10.952 0+0.064 8*
47.442 7+0.045 3>
7.925 60.028 4¢
43.820 8+0.367 7¢
9.997 60.006 7°
46.692 4+0.143 0°
48.332 8+0.070 4*
6.478 9+0.069 6°
32.694 4£0.725 1"
8.935 1+0.063 5¢
39.780 8+0.397 4¢

47.571 4+0.128 2®

48.618 2+0.539 4*

438.419 0+£0.208 3*

48.354 9+0.007 5®

438.261 8+0.495 1*

47.926 9+0.8885 "

48.677 2+0.338 0™

49.038 9+0.540 5
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Fig. 2 FT-IR spectra of starch
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Table 3 Thermodynamic properties of starch

A I /C | W IR/

Ji 60.12+0.19°  64.07+0.28° 86.46+0.98* 19.74+0.23*
59.10£0.11"  62.83£0.22* 72.43x0.65° 14.26x0.71°
59.22+0.21"  63.02£0.19! 77.47£1.95¢ 15.92+0.72"
58.79+0.15"  62.67+0.17¢ 75.75+2.40* 15.20+0.14"
61.77£0.62*  65.69+0.18* 80.56+1.87* 15.23+0.95™
60.96+0.17"  64.61+0.22" 83.13£2.76* 17.06+0.31"
60.25+0.34°  64.11+0.14° 82.37+4.41" 16.89+2.41"

30
50
it 70
% 30
4 50
% 70
T F PR R ARNG TR TE 005 KT EXERBE,
28 HEHMN

Ji VE H3 DAL R JBE B AR B B RN | i
(B [P A B W5 R[] R Ak I B 43 501 02 .4 351.67
1 42433 .1 626.67.2 927.33 120233 cp LA S 3.16 s,
66.93 °C., H# 4 & 4 o] A, JER (A 268 2R
WEZER, B 7056 70515551 50> 4 50> 5F 30>
30, AHTFI AL ZAE T, VE #1826 132 B 1 7K 1Y
Ban RGN . e R S K AR S AR AL B E R
(1A W 286 B2 8 T Bl A U M (W WA R R L 2
KA & AR T 50% 0T, UE By i 0 8 26 2 4/ T s UE
¥y o BB K A>T E A3 A A (20 3 O MR D
K A S AR B AR A BB A T 0 A L s Ak B Y
o B Ak B K R 309 () BE R A 2% F 45 /)N
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Table 4 Pasting parameters of starch

T B R fep

5 4351.67£26.31°  1424.3329.61"  2927.33x20.21"  1626.67+8.62°
$530  3966.33£28.75"  1637.67+7.09°  2328.67+32.13'  1813.00+22.34¢
$F50  4240.67£63.071  1595.33+15.63°  2645.33+78.68°  1761.67+24.58"
FT70  4623.33+23.07°  1625.00£17.52¢  2998.33+31.64* 1780.00+30.51
30 3273.00£20.30¢  1864.67+4.51*  1408.33+22.50° 2084.33+£27.47"
M50  4059.67+25.50°  1705.00+5.57"  2354.67+29.37' 1872.33+22.23"
i 70 4563.33+7.51" 1614.33£3.21¢  2949.00+10.54* 1768.00+15.87¢

T 2 R SR AR A /NG 58 2R 1E 0.05 K L2 5 3%

HiAf/cp UEE A i T] /s

202.33+9.02*

175.33+28.92"
166.33+11.06™
155.00+16.70°
219.67+23.25*
167.33+26.86"
153.67+17.79°

3.16+0.04¢
3.71+0.04
3.42+0.10°
3.22+0.04*
4.60+0.00*
3.69+0.10°
3.22+0.04*

Bk i /°C
66.930.06"
65.83+0.46
66.12+0.85°
65.07+0.49*
68.62+0.06
68.10+0.48"
66.98+0.03"
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