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Physicochemical Properties and Their Correlation of
Starches from Eight Sweet Potato Cultivars
ZHANG Lingwen, JU Xing, LI Xinxin, HU Xinyue, JI Hongfang * ,BI Jicai, MA Hanjun

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

Abstract : The starches obtained from 8 different sweet potato cultivars were used as materials, the structural characteristics ( the
shape and size of granule, and crystallization ) was explored. Simultaneously, the functional properties ( pasting properties, gel
texture , solubility , swelling ability and freeze—thaw stability ) were investigated. Subsequently, the correlation between them was
analyzed.Results showed that,the amylose contents of sweet potato starch ( SPS) samples were different among cultivars. There
was no significant difference in particle morphology among different varieties, and they all had typical A - type diffraction
patterns.The starches differed in their mean granule sizes and gelatinization parameters.The solubility and swelling power of SPS
increased along with the increasing of temperature. With the increasing of freeze—thaw cycles, the syneresis of starch gel rose.
Pearson’ s correlation analysis indicated that amylose content was positively correlated to setback, hardness, gumminess,
chewiness, and syneresis(r = 0.807,0.721,0.722,0.734 and 0.803, respectively, P < 0.05) . While it was much negatively
correlated to resilience(r = -0.832,P <0.05).The average size of starch granules was negatively correlated tocohesiveness and
swelling power(r = —0.762,-0.775, respectively,, P < 0.05) .In addition, setback of pasting was positively significantly ( P <
0.05) correlated to the hardness, gumminess,and chewiness of gel,while it was negatively significantly ( P <0.05) correlated to
cohesiveness.These results could provide some scientific basis for the deep—processing and the selection of SPS in specific
application fields.
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Table 1  Analysis of chemical composition of starch from different sweet potato cultivars(w/w,% )
h A 7K 43 (db) W43 (db) BIER (db) HEEVERY (db) XHEVER (db)
F 5 5.85 £0.03" 0.15 £0.03 96.05 £0.33" 19.89 +0.49° 80.11 £0.49"
JRBES 5.35 £0.08" 0.04 £0.01° 96.86 +0.25" 20.61 £0.51° 79.39 +0.51"
18 4.37 £0.90° 0.18 £0.02" 90.15 +1.02™ 17.73 £0.50" 82.27 +0.50"
i 198 5.17 £0.19¢ 0.18 +0.15" 91.79 +1.49" 21.66 +0.41" 7834 +0.41°
W% 19H 5.23 £0.13¢ 0.08 +0.02¢ 90.01 +0.43° 22.47 £0.49" 77.53 £0.49°
% =K 5.82 £0.02" 0.05 £0.02 88.96 +1.04* 26.64 +0.62° 73.36 +0.62"
praea) | 5.59 +0.23° 0.10 £0.01* 88.23 £0.55" 20.26 +0.49° 79.74 +0.49"
Jp9 5.62 +£0.08" 0.32 +£0.08" 90.36 +1.19™ 17.82 £0.50" 82.18 +0.50°
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Scanning electron micrographs of starch from different sweet potato cultivars
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Table 2 Granule size of starch from different sweet potato cultivars
mn U H (pm) FERAR (pum ) H7 42 (pum) Dy (um) Dy, (um)
HE5 3.42~36.07 14.47 £0.13¢ 14.15 +0.13" 7.18 +0.13" 22.18 +0.28"
P 3.42~26.16 11.07 £0.10" 10.86 +0.20° 6.11 £0.07" 17.10 £1.27°
B 18 3.42~26.16 11.61 +0.08° 11.50 +0.11* 6.49 =0.04" 16.94 +0.08°
% 198 3.42~36.07 14.66 +0.10" 14.31 £0.11" 7.01 £0.04° 22.77 +0.10°
i 19H 3.42~36.07 14.88 +0.13" 14.55 +0.16" 7.38 +0.08" 22.80 £0.12°
o 73 3.42~26.16 11.57 +0.02° 11.49 +0.03" 6.36 £0.02° 16.94 £0.03°
b )| 3.42~36.07 14.15 +0.03" 13.76 +0.03° 6.91 +0.02° 21.94 £0.03"
Jp a9 1.45~18.97 8.78 +0.02¢ 8.47 £0.03" 5.02 +0.01# 13.17 £0.03"
A 12.65 12.39 19.23
23 RFEEFHEVER B LR
Table 3  Pasting properties of starch from different sweet potato cultivars
o DA AB R B2 BHERNEE EYI AR mE(EN M AT ] IR B
(cP) (cP) (cP) (cP) (cP) (min) ()
WS 4418 +115% 1963 +64* 2455 +63¢ 2657 +83' 694 +22" 435 +0.04°  73.90 £0.48"
P 7323 +38° 3368 £19° 3955 +23° 4071 +52° 703 +58" 422 +0.04° 7092 +0.41°
%18 6340 + 58" 3455 +32° 2886 +73¢ 4211 +60° 757 £51° 462 +0.04° 7473 £0.49°
B 19S 5133 £147" 2371 +54' 2763 +93° 3226 +40" 856 +78° 420 £0.07"  76.62 £0.41"
P& 19H 5409 +91° 2473 £45° 2036 £47° 3326 £76° 853 +34° 445 +0.04" 7773 £0.14°
Jei 73 6947 £93" 3276 +13* 3671 £80" 4192 £11° 916 +9° 3.98 £0.04° 73.67 +0.03"
a2l 6559 +49° 3272 +21¢ 3287 +32° 4021 +48° 748 +69" 427 +0.00° 7197 £0.08°
e 9 6344 +29¢ 3776 +33° 2568 +35' 4334 +26° 558 £51° 429 +0.03*'  68.75 +0.05*
2 A B g o ° ~ = L A5
ﬁf;{f% Ve, AR SOT AN AST e A AT 2 i A O A 50004 M%ﬁo%(h)
P12 S R R BT X AT AL 8 st I NN
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A3 T BT, 5 B YR G AR TR Sy LRI (G A TR, 3 “ _ 31.86%(c)
51 R A Gou A5 L Y 4% HLAH W], 17 Noda 10001 e e 27.85%()
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2.4 AEGHHEBEHHOMLSE

KA AP 2 Sy i) R B AR M e 2 — , R
WA GE A N TP R AN = AR B L, FH RVA il H 3
FER O AL AR Un 22 3 TR . GE SRR, R [E AL AR
HE e MR E 22 55 3 . IR S (g e (1 5 )3
LA 4418~7323 P, HoH 7528 8 &g 58 iy H b 5% b
(P<005),5%% 5 B EFFHALSF (P <005), BT
I H e A B BE VL B R 1963~3776 P, it (A

Fig2 X-ray diffraction patterns of
starch from different sweet potato cultivars
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WL L F Dy 68.75~77.73 C , Hoh g 25 19H JEk;
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MEHPE (421.69) iy , 752 8 S IR (165.21 ¢) A
I TE(164.95 o) Ffif ., EEKE M52 PEE I 0.69 (i
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Table 4  Gel textural-properties of starch from different sweet potato cultivars
Ry fififE (g) N R () UGS Ep=R e
5 383.73 £52.51" 0.93 +0.02" 355.88 £53.13"™ 291.90 +15.45" 0.80 +0.02"
B 165.21 +8.80° 1.00 £0.02° 164.95 +4.84° 353.52 £101.26™ 0.86 £0.01°
18 355.03 +20.92¢ 0.92 £0.00" 326.69 +18.28 318.03 +15.30™ 0.86 +0.01°
i 198 419.02 +18.80" 0.90 +0.01" 377.64 £16.89" 359.70 £23.02* 0.79 +0.00°
B 19H 375.44 +20.01" 0.91 £0.01" 342.09 +13.47" 328.87 +38.57" 0.84 £0.01*
% =K 559.03 +21.16" 0.92 £0.02" 513.18 +25.87" 421.69 +61.88" 0.69 £0.07"
21 326.07 £34.21 0.92 +0.01" 334.46 +27.58"™ 333.81 +27.83" 0.87 +0.02°
Jp9 172.91 +5.53° 0.99 +0.06" 170.36 +4.28° 181.33 +17.70° 0.86 +0.00°

HWFFTRI, K4 2B TE M & B 5 2 & SOk s
SAEAH S, T BT GE By IR~ /N5 2 A8 KK a9 Bl B
A B TE N IR I — DI RS S H
BLVE AN EE R A R AR E A S (r = -0.562, P <
0.05), 5kEMEEWREFE NI (r =-0681,P <
0.01) 5 =7 4% & Moy W 19 55 e vy 55 H 28 0 A0 38 i 1) e
ZMEFAY(r=-0.659,P <0.05) ™
26 ARGZMHEZETHAHEEEMKE

A AR I B T T Y A B K S R S e R R
i ik B 2R 7 B A B RE K BE 7 5 e AT X4 1A B R b R
PP . H R TE 55 .65 .75 85 F195 °C il i )
FUIZRKRE L3S 5 Fne 6., S5, H =5 0y 1Y 15 it
B FIRZ AR B E B IR R 1 T TG R, X S Lai A5 3RIE
AL o 7E 95 °C A, ¥ A S R R K R 0 B A e
95 CFWIHFHIE N 8.40% (H555 21) ~13.89% (55
5) 208,95 CFEMKE 7 12.53~21.28 g/g, 9

SHE 95 155 °C I BN IK 8 T Al R (P <
0.05) , T2 5 7F 95 F1 55 °C ik B 7% fift B 755 F Hfth
Sl o TR A K RIS AR 1) 25 S 5 BE W Y LB U
B i BRI IR 1 22 S A Y
2.7 AEGMEEEMRRKE

Wi oK W4 5 v T R R P A K, TR Sy BE R Il
BFe AR o AN IR RR Ry B9 AT 7K 5 R R R
B AL T HSC A G o0 T B, i A D R A K %
RFEI(FLT) . 41 WIHERTERLLPLS , Bf% 19S Hy
TERSBIBT K R A (75.62% ) s TF B 21 JR 2 8 Ry
19H f4 H 2 3 B B /K R 585, 43 Bk 75.20% |
73.52% [73.40% ; % %5 18 H 5 ¥E B 09 B K A%
(70.89% ) . %53 WERAIALIRIS , B5E 19S FINT/K 2555
75(83.96% ) , it 73 IR, o 9 Ak (78.06% ) .
27 AT, RS O S H B Ry (19 R il A R MR, T
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Table 5 Water solubility of starch from different sweet potato cultivars

H R (% )

”” 55 °C 65 °C 75 °C 85 C 95 °C
b S 1.24 +0.21° 5.42 £0.49° 8.19 £0.09* 12.67 £0.21* 13.89 +0.38"
B 0.66 £0.15" 2.76 +0.08" 6.24 £0.19" 9.89 +0.29" 13.04 £0.62"
73 S 0.55 +0.11" 0.78 +0.09° 2.86 £0.26"¢ 7.12 £1.63° 10.52 £0.64°
s 19S 1.14 £0.09° 2.34 £0.20° 3.27 £0.66* 7.44 +0.71° 10.99 +0.28"

i 19H 0.54 +0.13" 0.90 +0.20° 2.36 £0.35¢ 6.52 £0.40° 9.06 +0.62°
A T3 0.68 +0.10" 1.39 £0.10* 3.92 +0.76° 9.20 +0.61" 11.89 +0.45"
2] 0.34 +0.12 1.34 +0.35* 2.53 £0.61% 6.31 £0.28° 8.40 +0.37*
Jp2E9 1.002 +0.26* 3.11 £0.16" 3.44 £0.36 8.83 £0.95" 13.14 £0.65"

6 N[E] SRR H R 00 R K
Table 6  Swelling power of starch from different sweet potato cultivars

= ﬂj H%H{%TE ( g/g)

m 55 C 65 C 75 C 85 °C 95 °C
5 1.95 £0.05" 4.04 +0.13* 11.15 £0.42°% 13.35 £0.90° 20.05 +£0.66"
B 1.90 £0.02" 7.03 £0.24° 13.75 £0.18" 16.37 £0.51° 19.48 +0.10"
17381 1.94 +0.06" 3.16 £0.83 10.74 £0.51% 12.72 £0.55° 17.91 £0.88"

% 198 1.84 +0.05° 2.92 £0.10" 10.33 £1.14° 12.45 £0.59 17.07 £0.94°

W% 19H 1.96 £0.08" 5.67 £0.72° 8.19 +0.358 11.50 +0.51¢ 12.53 £0.60"
T 73 2.10 +0.03" 426 £0.18" 12.75 +0.74™ 15.83 £0.55" 18.56 +0.55
Nl | 2.10 £0.25" 6.23 £0.29" 12.20 +0.17" 14.42 £0.70" 17.20 +0.83°
Jr 9 3.88 £0.20" 8.47 £0.96" 11.65 £1.14"" 16.39 £0.17* 21.28 +0.67"
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8 AN[FIH VR A A G R KL

Table 8 Correlation coefficients among different properties of the various sweet potato starches

T HEETER Ve HH e A . Mk o - W Ik
Bk P - g A E . B o W RN REME EWEME e (85C) (85 C)
HEEM A 0265
IE(EE R -0.650  0.131
AEEE  -0838°° -0219 08717
W -0.198 0506 0807 0414
BAFE  -0778°  -0078 09077  0984*° 0498
[BER:N 0549  0.807 0050 -0355 0334  -0.185
WL 0769* 0374 -0551  -0688 -0.194 -0578 0772°
T 0485 0721  -0276 -0425 -0001 -0289 0.838* 0652
R -0762° -0372 0504 0.551 0.271 0439  -0748" -0.835"" -0.824"
etk 0493  0722° -0238 -0393 0032  -0258 0826° 0608 0994 -0823°
NEL IR 0533  0734° -0013 -0436 0500  -0308 0802° 0523  0713° -0506 0.720°
[ml &2 1 -0.102 -0832° 0073 0.261 0179 0154  -0641 -0287 -0818° 0379 -0799° -0.642
g -0.153 0006  -0245 -0303 -0090 -0381 -0335 -0305 -0056 0390  -0075 0143  -0307
P -0775° 0048 07077 0675 0.500 0626  -0443 -0.892°" -0397 0781 -0362 -0.195 -0.08 0356
Bk 0470  0803°  -0.102 -0467 0373 -0355  0722° 0419 0585  -0385 0578  0765° -0704 0090  -0.063

T s o MOCHEALE 0.01 ZKP- 8835, AHOCPEAE 0.05 K25
KT GFHE TR AT KR

Table 7 The gel syneresis of starch from

different sweet potato cultivars

e BikKE(% )
FRREAR 1 R UREMIGER 2 K REIEIA 3 Ik
WS 7231 +£1.03° 7626 £0.70°  80.82 +1.23"
T8 7352+0.61 7876038  81.41 +0.96"
B%E 18 70.89 £0.49%  76.00 £0.71*"  78.07 £0.98°
W 19S 7562 +139°  81.99 £0.98"  83.96 +1.56"
W 19H 7340 £1.20™"  79.40 +0.73"  80.75 +0.56"
JoA 73 7130 £1.18"" 8048 £0.65"  83.41 +0.81°
BE21 7520 £1.50" 7448 £1.15°  80.57 £0.44"
#7175 +091% 7611 £0.38"  78.06 £0.88°

2.8 HEEMEITUFEEEXMED T

TH 2 e A 4% 101 B Ak M 5T (8] 5¢ FR 19 Pearson AH 3¢
RENER 8 ran, HAEE M & a5 e i el A=
B VBE S A R | e 25 P | RE RSP BT K R A 1 g S
IEAA S, FHR R B () 43 51 N 0.807,0.721 ,0.722 |
0.734.0.803; (H 5 & fic |l 2 M2 W A A (r =
—0.832,P <0.05) . Sandhu ULFE T B4k ¥k 5 6l
FEMIZEMIIIEAI K RS L B vER & & 5 A {H
6] 8 5 22 5 SCHRHE AR AL

H 2w Bk S kiR S S E R E &R
BE PSR R B B ] 4 22 A RH O, AH G R A 3 N
~0.838 .—0.778 . —0.762 . —0.775 , i 5 Wi {15 J&E =
FIEAZE(r=0.769,P <0.05) . JE SCHEB AP, /INKTE
Wy URE 4 A AR S oA e AT B AR G E

AS[F] S A H S e M A S B A R AR e, 1%
EFE S E S 3 AN e 255 2 0] 329 2 1IE AR
K A FR B S 5 A 0.871 ,0.807 ,0.907 5 H ZE TE ¥y 19
HFEFESRAFE, BIAME SR ERGEA
IEAASC G R . 1T Sandhu S8 5 HRE , JE M BIA(E S
R4k L B ] St fr A e e R Y

AN [R) i o S W A S 4005 88 e B A = 4]
HAMIK IR, H B P A(E S SR | KE
LN c e S EER S aW S S 1 D S i )

0.838 .0.826.0.802, I, H 2 UE A5 458 I 5T 44 2 %K 1]
WAFTEFAIEOC FR o T S0 M 48 e PP il 3 A5 ke 5 1 52
IEAHF(r=0.994, P <0.01) , 1M 5 N M B E PHEH
HAEGMHLKER, REEESAREE ALK R
(r=-0.823,P <0.05) , 1iij 5 MH 4 B A5 IEAH 6 &R
(r=0.720,P <0.05) ,
3 4ig

NGy S iy ik A G =y AN I E S SR P =S T
H e iy W 28 B2 43 A YU [BI o 4418 ~7323 P, I
FLREALE 2657~4334 P 2 [A], [H] A= {H {E 558~916 cP =
M), WAk Y5 B 7E 68.75~77.73 °C 2z [a]. &k 5 3
PN, TR 3G 0, T U Ry 1) U A ORI I I R YA 1
Ko BEZRRLAE PR B0 B4, A3 5 R e Ry 1
MiK RIgZ W K, Zead 3 WIERBIEIR S , B3 19S
MINT KRB IS, B 9 MINT /K R AR H 2 m
ELAETER & i FURLAR R/ N S WIS 80 A S50 %
it B R0 B2 A B () 0 SE AP AE 2 PP AE e Mk . AT AR 4 H 2
TEAAS R 0T 38 A R 04 AH 26 56 &, 38 Ak — e Jo 4
M —Fp B, B Ah AN R P 28 T R 0 4
2y S FL SR T A 4R PR 18] 8 A 56 26 oA FralE—
HHFFT o
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