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Abstract: The effects of different-repeated gelatinization and retrogradation (RGR) treatments at temperatures of 75, 95, and 121 C on
the structural and physicochemical properties of sweet potato starch were investigated. Scanning electron microscopy (SEM), X-ray diffraction
(XRD), differential scanning calorimetry (DSC), and rapid visco analysis (RVA) were used to evaluate the changes in the structural, crystalline,
thermal, and pasting properties of sweet potato starch.- Theswelling power, solubility, and in vitro digestibility were also determined. The starch
granule morphology was damaged or disappeared and irregular lumps formed after RGR treatment at 75, 95, or 121 °C. For the RGR cycle
treatment at 75/°C, the intensities of the crystal absorption peak and heat absorption peak of sweet potato starch were reduced, while its
gelatinization enthalpy decreased. The gelatinization temperature increased and the gelatinization temperature range became smaller. After RGR
cycle treatmentsat 95 and 121 C;.the X-ray diffraction patterns of sweet potato starch were converted from A-type to B-type and the heat
absorption peak disappeared completely. In addition, with the increasing RGR cycles at different temperatures, the solubility of sweet potato
starch increased first'and then decreased, resulting in a decrease of starch viscosity characteristic value, a weakening retrogradation trend, and an
increase of the slowly digestible starch (SDS) content. The highest SDS content (29.25%) of sweet potato starch was found in one RGR cycle
treatment (RGR-1) at 121 C.
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Fig.1 Microstructure of sweet potato starch treated by RGR
under different temperatures
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Fig.2 X-ray diffraction patterns of sweet potato starch treated
by RGR under different temperatures
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Table 2 Pasting viscosity parameters of sweet potato starch treated by RGR under different temperatures

P PV/cP TV/cP FV/cP SB/cP Pt/min

NS 1641.0040.00° 1296.5043.54° 2017.5042.12° 731.0041.41° 4.4740.00°
75 °C RGR-1 1713.5044.95° 1653.5040.71° 2269.5042.12° 646.00+2.83 6.1740.05"
75 °C RGR-2 1563.00-44.24° 1504.5042.12° 2046.004.24° 541.5042.12° 6.8740.19°
75 C RGR-3 1309.500.719 1232.5040.719 1688.5042.129 459.5042.129 7.0040.00*
95 'C RGR-1 2044.5042.12° 1966.5043.54* 2737.5043.54° 756.002.83" 6.2340.05"
95 ‘C RGR-2 1319.0041.41° 1268.502.12f 1760.002.83f 500.503.54" 6.9440.00%
95 °C RGR-3 1219.5042.12" 1158.5040.71" 1599.0042.83" 434.5040.71" 6.970.05
121 C RGR-1 2227.0042.83° 1664.5043.54° 2626.5043.54° 960.004.24% 4.7049,05°
121 ‘C RGR-2 901.5044.95' 876.5042.12' 1158.0042.83' 281.0042.83' 6.9040.14%
121 °C RGR-3 508.0044.24) 481.5043.54/ 709.5042.12! 234.004.41 7.0040.00%
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Fig.4 Swelling power (a) and solubility (b) of sweet potato
starch treated by RGR under different temperatures
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Table 3 In vitro digestibility and amylose content of sweet potato starch treated by RGR under different temperatures

A5 RDS/% SDS/% RS/% Amylose/%
NS 11.3440.91° 3.990.019 84.670.92° 13.580.06°
75°C RGR-1 38.01:1.25% 17.5740.17° 44.424 08° 15.0340.16%
RGR-2 37.1240.34% 19.550.18° 43.3340.16° 14.4040.12°
RGR-3 36.4840.47% 20.0440.14° 43.4840.61° 14.7540.22%
95°C RGR-1 37.9740.24% 27.0140.13° 35.0140.11° 13.99-40.24°
RGR-2 40.180.12% 26.3740.32° 33.45:40.44% 13.9340.21¢
RGR-3 41.7740.31% 26.2340.50" 32.0040.81° 13.52:40.14°
121°C RGR-1 36.09.11° 29.25:40.49° 34.6640.62° 14.000.02°
RGR-2 36.8320.49% 28.7240.32% 34.450.81° 13.9940.04°
RGR-3 39.5841.44" 28.2540.16" 32.1741.28" 12.7740.15°

A A RBRHEAFHBETEELT, RBEA =K, -2 ¥ RRQLAFFRERATEFEE (P<0.05) .
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B, MR E =, Bar, —BeR A IE
RDS. SDS 1 RS fih5, SREAETEH st iAol
PSR .

Wik 3 fiw, HE S ek 1) RDS Fl SDS2 #2442
%, 235129 11.34%F0 3.99%, 24/ R 2R E T
-HRRMEM AL S, RDS. SDS &y S48, 95 C
RGR-3 4b 2 f5 RDS 7 &k Blli KAE, 4 41.77%, 121°C
RGR-1 4b# 5 SDS ffm ik 29.25%; 75 °C ~, RDS
B BB INFA-VR RS PR RS I TR SDS 75 &
Tt 10 - RIS PR S S b g 34 m, - 1 95 °C.
121 CHn#A-IRRiEEA AL B RIFE W, RDS. SDS #1330
H SRS, RN, RS BEAE AbBIR L T
o1 2 PR A, MR IR 26 F N SR LB 2 (7] RS
T EIIDEES IR W N IVRBE R AL R A OT
PUMEEM & ROE )N, ARSI S TR o Y
PR E (X PR RF £ iR R ARE A R AR

AL, XFF 75 °CL 95 'C. 121 Chn-vab Ak
FITERRES, BEBEERM S RS & ESMFERA LY,
75 ‘C RGR-1 Ab¥ )5 B 85 yE M & =ik 3l & KME

(15.03%) , [FFfIZAHET RS & (44.42%)
FHAMANE . X ARG T E R A BT
TR 2 IR AR TR ZE 1, X RUB e 22544 2 1] 3
WA, YOI R A ORI, TR
Bl FIERGR R, SEATERBTEERT, RIS SO

[FIAR AL RE S R

FIRGERFKIA, 95°C ¢121 C IR AL AL 3,
A1 ek B s N, X ABVF S iER 4G b
G R BT IA ROV AT, AT
VERREE I SCHEE R 73 SOEERE s AE AR S S XN ZE i [X
HA A, HAS ma BN S8 o-TER BRI,
TR T B L4 S ALy P SR 70 S0
PR RS, R IBEARN D, DL B 4h
SER L A BUTER SR, N o-UE R i R K A AT SR
FOFERERD, T A BOSER R R g .

3 i

3.1 ANIARBE T D0 - VR Rl Ak B H S R O 4
R, SEERTERT BRrME . WIMGRRYE . IORK A SRR
IERANEAE S A B .

3.2 AN[FNEBE T nA- VR Al BE 35 2 A H 2B e Ry 1R
FOESIIRBEHE R, S EAMNBRGH .

3.3 75 CMMA-TRAMGHELR, 45t 3250
REAEMRSC VG 55 FEE R0k 55 177 95+ 121 “ClinA-1R Ak 2
M2 SECHZ MR R A m B B,

34 FERAGEELMET (75°C) , HEiEm#vittn
AR BRI OISR P TS« SRR, ATah
BAALR B R s DA SR AR FE Y BB 46 s T
BREZMER (95, 121 C) K, HEesamies
SRS K

35 B MI-VRERCERE N, HE e AN AR
FE RIS R R ES AT R, [RAEAEES, *
DL T RAFRIRRE M.

3.6 UtAh, BEEIMARENT S, AFEGREEA b
JE HZE ek SDS WS R RIG I, 52 AN, A
FEIIARE AR, —IRGREM AR (RGR-D) )5,
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HEyeh T SDS W& B8 T Ik, =Nk
TEMALFE (RGR-2 A1 RGR-3) ; Hrr, 121 'C RGR-1
A fEH S EN Y SDS 1A FRAE , 1£ 29.25%, H. SDS
5 RS B ERE.
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