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Abstract: Effects of different annealing times, annealing temperatures, moisture content, and other annealing methods on the
gelatinization properties of sweet potato starch were investigated using modern-analytical instruments, including a differential scanning

calorimeter (DSC) and a rapid viscosity analyzer (RAV). The results showed that the onset temperature, peak temperature, and conclusion
<,

temperature of the sweet potato starch increased after annealing ent at different temperatures. Among them, the onset temperature (T,)

exhibited an apparent upward trend and increased fro 70.37 °C, the gelatinization temperature range was narrowed, and the
gelatinization enthalpy increased. The.peak viscosity showed a downward trend and decreased by 321 cp to 1342 cp at 55 C, the breakdown
value was decreased, and the setback value was increased. After treatment for different annealing times, the T, of sweet potato starch increased,
the gelatinization temperature range was narrowed from 21.35 °C (native sweet potato starch) to 15.09 ‘C (sample after 60 h treatment), and the

setback value was increased by 29.89%. The annealing treatments were performed at different moisture content; when the moisture content was

85%, the gelatinization enthalp sed by 36.20% and the peak viscosity decreased by 378 cp, compared with the native sweet potato starch.
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Table 1 Effect of annealing treatment temperature on the thermal properties of sweet potato starch

. AR WA IR KIEBE HMLBETEH poxis
(T)C (T,)C (TY)/C (T~To)C (AHY/(J/g)
HETH 6247011 73.31£0.00 83.82+0.28 21.35 4.519+0.11
35°C 65.49+0.31 73.93+0.00 83.86+0.25 18.37 5.174+0.27
40 °C 67.64+0.18 74.300.00 84.88+0.17 17.24 5.482+0.14
45°C 68.560.09 74.410.01 84.93+0.31 16.37 5.688+0.12
50 C 69.48+0.36 74.92+0.00 85.26+0.09 15.78 5.754+0.05
55 C 70.37+0.05 75.46+0.00 86.76£0.05 16.39 5.564+0.04
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Table 2 Effect of annealing treatment time on the thermal properties of s

wp MR bmEmx swmr PR J
(T)/C (T)/'C (T)/C (T TAC oy (AH)(J/g)
HEH  6247+0.11 73.314+0.00 83.82+0.28 21.35 4.519+0.11
12h 66.47+0.08 73.61+0.00 84.46:0.31 17.99 5.156+0.04
24 h 68.56+0.09 74.41+0.01 84/93+0.31 16.37 5.688+0.12
36h 69.22+0.03 74.69+0.01 4810.17 X% 5.823+0.03
48 h 69.74+0.13 74.55+0.10 84.88+0.17 15. 5.978+0.11
60 h 69.87+0.02 74.48+0.00 84.96+0.10 15.09 6.177+0.02
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. Table 3 Effect of sample moisture content on the thermal properties of sweet potato starch
‘\ e, FAET I AR5 R YRR mm&ﬁ@@ i

( (T)/C (TyC (T)/C (T~T,)/C (AH)/(J/g)
) HERE 6247+0.11 73.31+0.00 83.82+0.28 21.35 4.519+0.11

45% 65.79+0.03 72.76+0.00 84.09+0.18 18.30 5.158+0.02

55% 67.12+0.02 73.26+0.00 84.76+0.21 17.64 5.388+0.12

65% 68.56+0.09 74.41+0.01 84.93+0.31 16.37 5.688+0.12

75% 68.62+0.09 74.45+0.17 84.49+0.08 15.87 5.844+0.10

85% 69.13+0.02 74.43+0.00 84.47+0.08 15.34 6.155+0.03
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Fig.1 Effect of annealing treatment temperature on the RVA
spectrum of sweet potato starch
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of sweet potato starch

o EAE LB /ep BAEREE Jcp ARARA cp FEE Jep = A {8 /cp
HE T 1663+6 998+8 6651 1550+4 55245
35°C 1629+7 1023+9 60612 16168 593+1
40 °C 16066 101 589+4 165510 638+8
45 °C 1512+6 43249 1750+6 6709
50 C 143344 325+4 1802+9 694+6
55°C 134245 169+3 1858+4 585+4
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Fig.2 Effect of annealing treatment time on the RVA spectrum

of sweet potato starch
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Table 5 Effect of annealing treatment time on the viscosity of sweet potato starch

o K E fop  AMEREE cp AT b cp LA cp = £ {h/cp
SR 166346 998+8 665+1 1550+4 55245
TR
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HEER
12h 1556+7 1093+6 463+1 1719+7 626+1
24 h 1512+6 1080+5 43249 1750+6 670+9
36h 1483+8 1082+5 401+3 1779+3 69743
48 h 1478+7 1083+6 395+2 1795+8 71242
60 h 143248 1072+9 360+2 1789+6 717+3
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Fig.3 Effect of sample moisture content on the RVA spectrum of
sweet potato starch
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Table 6 Effect of sample moisture content on the viscosity of.sweet potato starch

e YRR fcp AR /cp  ARARME/ep TR cp = £ Al /cp
HEEH 1663+6 99848 665+1 1550+4 55245
45% 1612+6 532+9 1710+6 630+9
55% 1558+8 480+5 1725+6 6472
65% 151246 43249 1750+6 6709
75% 142648 41248 1698+8 68442
85% 1285+9 27412 137145 361+5
3 én 'I:% Bioenergy, 2012, 39(39): %20—127 .
& [3] Odeku O A. Potentials of teopiccal starches as
3.1 HEEMESEIALE EWNMGIEE . IE DL pharmaceutical excipients: a review [J]. Starch Starke, 2013,
EOKEMIHTI, Fakaa WA R Al EE AT 2% 65: 89-106

IR 9&1%%%,ﬁ¢ o F e B
Wmém n, WL L

32 HEEh 2 TEESILIEE . BB
SRR, LICEEE . B R R,
HEA S T,

B IR

[1] Zhu F, Yang X S, Cai Y Z, et al. Physicochemical
propertiesof sweet potato starch [J]. Starch Starke, 2011, 10:
1-11

[2] Srichuwong S, Orikasa T, Matsuki J, et al. Sweet potato
having a low temperature gelatinizing starch as a promising

feedstock for bioethanol production [J]. Biomass &

180

[4] Jayakody L, Hoover R. Effect of annealing on the molecular
structure and physicochemical properties of starches from
different botanical origins-a review [J]. Carbohydrate
Polymers, 2008, 74(3): 691-703

[5] ElessandraDa R Z, Alvaro R G D. Impact of heat-moisture
treatment and annealing in starches: a review [J]. Carbohy-
drates Polymers, 2011, 83(2): 317-328

[6] Kiseleva V I, Genkina N K, Tester R F, et al. Annealing of
normal, low and high amylose starches extracted from barley
cultivars grown under different environmental conditions [J].
Carbohydrate Polymers, 2004, 56(2): 157-168

[71 Juande DF, José J V, Martin A H L, et al. Effect of annealing

from traditional nixtamalisationprocess on the microstructural,



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.2

thermal, and rheological properties of starchand quality of
pozole [J]. Journal of Cereal Science, 2013, 58(3): 457-464
Fan Zhu, Sunan Wang. Physicochemical properties,
molecular structure, and uses of sweet potato starch [J].
Trends in Food Science & Technology, 2014, 36: 68-78

Lan H, Hooverr, Jayakodyl, et al. Impact of annealing on the

molecular structure and physicochemical properties of

[10]

normal, waxy and high amylase bread wheat starches [J].
Food Chemistry, 2008, 111(3): 663-675

QI Xin, Tester R F, Snape C E, et al. Molecular basis of the
gelatinisation and swelling characteristics of waxy barley
starches grown in the same location during the same season.
part II. crystallinity and gelatinization characteristics [J].
Journal of Cereal Science, 2004, 39(1): 57-66

</

X

Q&

181



