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Effect of annealing treatment
on molecular structure of sweet potato starch
LI Guang-lei, CHEN Meng-xue,ZENG Jie, LI Gang,SUN Jun-liang

(Henan Institute of Science and Technology , Xinxiang 453003 , China)

Abstract ;. Effects of annealing with different annealed time, annealed temperature and moisture content on the
starch molecular structure of sweet potato starch were investigated by modern instrument analytical methods
including particle morphology observation, starch size distribution analysis, and infrared spectrum scanning. The
results showed that the granular shape of sweet potato starch was slightly deformed and there were obviously
breakage on the surface of the starch granules after the annealing treatment.The inversed particle size(D50) ,the
volume fraction of small starch particles and the infrared crystalline indices of sweet potato starch were increased
by annealing with the increasing of temprature.The infrared crystalline indices was increased from 1.44 to 1.75,and
D50 was increased by 0.1 um when the annealed temperature was 50 °C.By annealing with different times, the
infrared crystalline indices was increased by 26.39% compared with the native sweet potato starch and D50 had a
slightly increasing.Annealing with different moisture content had no effect on the inversed starch particle size,and
the infrared crystalline indices was increased from 1.44 to 1.79 when the moisture content was 85%.Annealing leads
to elevation of the average particle size and crystallinity of sweet potato starch. It is important for making tailor-
made carbohydrate foods with rich slowly digestible starch( SDS) ,and improving the nutritional property of food.
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Table 1  Effect of annealing treatment temperature on the granular size distribution of sweet potato starch
R H(%)
R KiAE Tl (pum) Fi A (um) /N H A5 UL RIAURL
( <10 pm) (10~30 pm) (>30 pm)

H 25k 0.402~40.15 14.79 £0.02° 23.82 71.87 431

35 C 0.402~40.15 14.85 £0.02" 24.45 71.03 4.52

40 C 0.402~40.15 14.85 £0.03" 24.51 71.27 422

45 C 0.402~40.15 14.89 +0.01° 24.58 71.13 4.29

50 C 0.402~40.15 14.89 +0.02° 24.62 70.81 4.57

55 C 0.402~40.15 14.86 +0.01" 24.29 70.62 4.69

T [FA A, PR RN P S 2R AR (p >0.05) , ARFRZF B (p <0.05) , % 3~3£ 6 [,
2 ANFA A BRI (R H S AR EE S A R R IR
Table 2 Effect of annealing treatment time on the granular size distribution of sweet potato starch
AR H(% )
B KIARE () Fi e (um) /NRL Hh AR RIBORL
(<10 pm) (10~30 pm) (>30 pm)

H ek 0.402~40.15 14.79 +£0.02* 23.82 71.87 431

12 h 0.402~40.15 14.88 £0.02" 24.45 71.08 4.47

24 h 0.402~40.15 14.88 £0.01" 24.58 71.13 4.29

36 h 0.402~40.15 14.89 +0.01" 24.62 71.00 4.38

48 h 0.402~40.15 14.89 £0.02" 24.62 70.92 4.46

60 h 0.402~40.15 14.90 £0.02" 24.63 70.76 4.61
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Table 3 Effect of sample moisture content on the granular size distribution of sweet potato starch

R E (%)
e LAl () I3 4% (um) N it A R PN it
( <10 pm) (10~30 pm) (>30 pm)
HEER 0.402~40.15 14.79 £0.02° 23.82 71.87 4.31
45% 0.402~40.15 14.88 £0.01" 24.41 71.18 441
55% 0.402~40.15 14.88 +0.02" 24.50 71.23 4.27
65% 0.402~40.15 14.89 +0.01° 24.58 71.13 4.29
75% 0.402~40.15 14.89 +0.01" 24.61 71.15 4.24
85% 0.402~40.15 14.82 £0.02° 24.54 70.98 4.48
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Fig2 Effect of annealing treatment temperature
on the FTIR spectrum of sweet potato starch
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Table 4 Effect of annealing treatment temperature

on the crystallinity index of sweet potato starch

ﬁl—ll:l'ﬂ T)\IISS(%) T)\2931(% ) N_O/KI
JETEN 37.77 50.83 1.44 +0.02"
35 C 3.35 11.60 1.58 +0.01"
40 C 2.40 10.60 1.66 +0.01°
45 C 5.20 17.60 1.70 +0.02°
50 °C 8.72 24.81 1.75 £0.02°
55 °C 17.19 34.59 1.66 +0.01°
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Fig.3 Effect of annealing treatment time
on the FTIR spectrum of sweet potato starch
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Table 5 Effect of annealing treatment time

on the crystallinity index of sweet potato starch

FE i Tyiss (%) T3 (%) N-0'KI
R 37.77 50.83 1.44 £0.02°
12 h 37.77 50.83 1.59 +0.02"
24 h 1.88 8.25 1.69 £0.01°
36 h 5.10 17.26 1.76 £0.01°
48 h 6.55 21.31 1.80 +0.02°
60 h 18.19 38.71 1.82 £0.02°
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Fig4 Effect of sample moisture content
on the FTIR spectrum of sweet potato starch
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Table 6 Effect of sample moisture content

on the crystallinity index of sweet potato starch

FE A Tyy1ss (%) Tyo03 (%) N-O'KI
JVER 37.77 50.83 1.44 +0.02°
45% 24.00 40.49 1.57 £0.01"
55% 4.76 15.47 1.63 £0.01°
65% 2.80 12.40 1.71 £0.02°
75% 8.16 24.16 1.76 £0.01°
85% 12.85 31.86 1.79 £0.02
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