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Abstract: The sweet potato cultivar Shangshu No.19 was used as a raw material to assess the effects of different
extraction methods, including traditional grinding, static extraction at room temperature, traditional grinding-CaCl, synergistic
extraction, and shear emulsification, on the yield of sweet potato starch. Additionally, environmental scanning electron
microscopy, transmission electron microscopy, and laser confocal microscopy were used to examine the microstructure of
sweet potato residues following starch extraction. On the basis of the findings thus obtained, the optimal parameters for
the different extraction methods were determined, and the structure and physicochemical properties of sweet potato starch
obtained under the optimal conditions were elucidated. The results indicated that the optimal parameters for extraction using
static extraction at room temperature, traditional grinding-CaCl, synergistic extraction, and shear emulsification were as
follows: standing for 3 days, 0.5% CaCl, (mass fraction, m/m), extraction time of 16 h, shear emulsification time of 15 min,
and shear emulsification rate of 22 000 r/min. Under these conditions, the yields of sweet potato starch for the three methods
were 10.89%, 11.56%, and 18.81%, respectively, which were 2.71%, 3.38%, and 10.63% higher than the corresponding
yields obtained using the traditional grinding method. Notably, virtually no starch particles were detected in the sweet potato
residues obtained under the optimal shear emulsification conditions. Moreover, no significant differences were observed in
the morphology or crystal structure of sweet potato starch obtained using the different treatments. In addition, the pasting
characteristics and AH (14.07 J/g) of sweet potato starch obtained using the shear emulsification method were the lowest, thus
indicating that this starch exhibits greater resistance to shearing and heat. These properties are conducive to regeneration,

thereby facilitating the formation of starch gels with strong structural stability. These findings will provide theoretical
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guidance for the application of shear emulsification in the industrial extraction of sweet potato starch.
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Table 1 Basic propertiesof sweet potato starch obtained under the optimized parameters from different extraction methods

A o AT (%, TH ) WE/(%, TH) KastE/% HIBEHEE/(UCD)
A GRBE BB R AR B F ey 23.78 +1.40° 9221 +4.91% 6.18 +0.78% 23.20+0.14°
TR R AR 23.75* 1.61° 91.48 +4.70° 4.69 +0.54° 23.60 +0.28"
A 4582 JE -CaCl, T Fl ik R B F e by 27.81 +2.34° 89.51 +1.77° 6.24 *0.99® 24.95+0.07°
WA R IR B F 23.39+0.97° 93.61 + 1.08° 6.45 +0.63" 26.35+0.21°

E: R AR RRNINEFHEATEAREEZR (P<0.05).
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B 5 R EERARLEEESESETFRRIEE ( x800)

Fig.5 Transmission electron microscopy diagram of sweet potato residues obtained from different starch extraction methods (x800)

6 EHAEERARLEHEETHAHLRERBTFERIERE ( x100)
Fig.6 Laser confocal electron microscopy diagram of sweet potato residues obtained from different starch extraction methods (x100)
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K2 TRRBMIZERESHTHEHERMIHES (um)

Table 2 Particle size distribution of sweet potato starch obtained under the optimized parameters from different

extraction methods (pm)

# & 1242 (Dy)  HRBRFHE (Dyy) @RFHE (Dyy)
N GRBE JB TR AR B i Ay 20.84 +0.04° 23.15+0.15° 8.65+0.01°
R B R R B 20.89 +0.03° 23.57 +0.02° 8.92 +0.13
H B2 -CaCly, R AR H F w4 19.66+0.02° 22.38+0.01° 8.57+0.13"
IR R I ey 19.48 £0.01" 22.02+0.01° 8.53 +0.26"

E: RAAERRRSINEFHEATEAREEZR (P<0.05).
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O 7a). R TR, BTA HZem SRy 27
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AN (R B B v i A H 2 v b I R TR 30 v 2
Z P BN H e RN RS, BT
FEEUH Z ek fRi AR /N T HoAth = o7 vk

7 ARRBIZHRESH THEEZT EMVRA#ET
RREEE ( x300)

Fig.7 Scanning electron microscope diagram of sweet potato
starch obtained under the optimized parameters from
different extraction methods (x300)
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Fig.8 Particle size distribution curves of sweet potato starch
obtained under the optimized parameters from different

extraction methods
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Fig.9 X-ray diffraction patterns of sweet potato starch
obtained under the optimized parameters from different

extraction methods
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R 3 FREERIZRESH THEHZ MM E

Table 3 Pasting characteristics of sweet potatostarch obtained under the optimized parameters from different extraction methods

PE PV/cP

TV/cP BD/cP FV/cP SB/cP

M e BE R AR B R
TR R RRBEER S

ERZERIAC 3082 -0 919.66 + 4.92°

1634.21 £22.05' 1436.67+12.67° 289.78 +12.10°
1618.66 +12.03° 1088.00+3.21°
He 47,82 JE -CaCl, ¥ F) ik 42 IR F 508 1500.41 £20.56° 1100.50 +42.5°
720.33 £17.70°

2011.67+4.00° 631.31 +49.00™
330.66 + 825"  1967.66* 11.46° 649.66 +7.13°
399.50 £22.50° 1683.50 % 11.50° 583.27 +24.51
219.66 *24.51"

199.33 £ 24.44° 940.30 £ 7.78"

Z: R ARRRGINEFEATLIAZEL£F (P<0.05); RWHLFE LSRR LHEFEE (PV). SL56E

(TV). % %Z (BD). &#&4E (FV) A=A 44 (SB).

&4 TRRBIZRESHTHEHEEMHASE
Table 4 Thermal properties of sweet potato starch obtained under the optimized parameters from different extraction methods
A To/C Tp/C Te/C AH/(J/g)
o GuBE i R A 61.14£0.33"  74.65+0.75"  87.99+0.75"  13.44+0.27"
TR R R 63.24 +3.48% 73.69 £ 0.17° 87.72 £ 0.66" 15.28 £0.76"
e 82 fE -CaCl, V1Rl ik RIH F i 4y 65.95+0.56°  75.17+0.90° 8727+ 1.55"  17.97+0.24°
IR R I E iy 61.96 +0.39° 73.73£0.07° 87.64 £0.29° 14.07 £ 2.60°

E: FIAAERFRG N EFEATEAZEERF (P<0.05); AR a ML AROE U #46RE (To) W ERE (Tp).

RBE (Tc) AT (AH).

ARSI R A3 H BB AR S 2
x3, GREY], HHAL3 FHEERAAHLL, Y
FUEIRIUCH BV RSB R . BEREE . it
RORE B AR R al A B B X 2 TR (P<<0.05),
X AL PR 9 BT 1 7L A AL B 7= A B AT ) 5 B0 A UL
RLARPEAR, 885 1 Ve 7118 L ek 7 1 5K 1
FAHEAE T, BHAG T 3ER 70 7 AE K P KR
T RARRRE, X5k ki KSR
RIS R — 8" desh, B BT A 1
WU ) AT B B VR U2 TR A 45 ), S 0 Ky B 1 20
Wrad, FBUEHR 7> 1 A B3RS RIS HRZE S8 TP B
SEHE R RE 1 EE ™, XS 2.2 BT Y] ALK SR
HE W R & BB R ER g5 R
W BT ) LA VE I A H e R 7 I Hof 4 1 7 o 34
FEME R, AAIRETES AR, HHTIE
PSS R e e PE T R I B WAL, AR RRE . W
Tk i BR SR IDUH EER OB RG . B E RS RE .
BRGRE . [Bl AEE A B0R, Ut BT ) A i
Bz, FAERREY. QuEMH R, M
Ji s 33k E) 100 MPa i, /N2 ER FIHTAE AL L
WA UEEAR AN (B AR A BT T Bk
253 HERHOAAFIH

AN T 5 B T3 925 P 45 T 2 e A 19 30 S R
K4 Fros. To M Tp W22 57 2 W 1 3 M UKL A
WA PS5, To A1 Te 43 HARZR PR %
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