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Comparison of the Quality Characteristics of Powder from Different

Sweet Potato Varieties
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Sciences, Wuhan 430064, China)

Abstract: The nutritional quality and physicochemical characteristics of powder from 19 different varieties of sweet potato were
compared and analyzed. The results showed that the 19 types of sweet potato powder could be divided into seven categories, among which the
top three varieties with the best nutritional quality were Q7007>GanziC702>Ningzi 8. Cluster analysis showed that the different varieties could
be classified according to their similarities in performance into four classes: Class I, seven varieties with medium water holding and swelling
capacities, and low oil holding capacity; Class I, three varieties with high water holding capacity and low oil holding capacity; Class III, five
varieties with low water and oil holding and swelling capacities; Class IV, four varieties with high oil holding and swelling capacities. The
gelatinization onset temperature (To), peak temperature (Tp), end temperature (Tc), and enthalpy (AH) ranged between 73.47~83.00 C,
80.63~88.10 C, 86.87~92.90 ‘C, and 0.79~3.77 J/g, respectively. Xushu 22 had the highest To, Tp, and Tc, whereas Sushu 32 had the lowest
values. Correlation analysis showed that there was a significant negative correlation between protein content and swelling capacity, whereas
water and oil holding capacities were significantly correlated with anthocyanin and S-carotene levels, respectively, thus demonstrating that there
was a close relationship between the nutritional quality and physicochemical properties of sweet potato powder. Therefore, the different varieties
of sweet potato powder can be processed and utilized according to their nutritional quality, physicochemical characteristics,
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and properties, to provide a theoretical basis for the promotion of sweet potato resources and product development.

Key words: sweet potato powder; nutritional components; physicochemical properties; principal component analysis; systematic cluster

analysis
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®1 TEIRMHESMRSSH (FE)
Table 1 Composition Analysis of sweet potato powder from different varieties (dry weight)

FAPAEAR R (g100g)  FEHA(g/100g) EERAY100g) /(@100 g) AAH/(g/100g)  FTAETH/(g/100g) TTIEMAE(g/100g) MERHH/(g100g) itEHE/(mglg) F-AF I E/(mg/100 g)

RE 11 2.87+0.01°% 0.57+0.028 2.89+0.028 56.92+0.36' 18.42+0.26 81.58+0.26" 16.44+0.242 11.58+0.13%" 0.07+0.014 0.15£0.01¢"
®E2 275400277 0.49+0.02M 3.2140.02" 58.97+0.34¢ 18.83+0.26" 81.1740.26' 22.70+0.47° 12.67+0.06% 0.10:£0.00" 0.93+0.03¢
% 99 2.13+0.01/ 0.86+0.02° 2.96+0.02° 62.08+£0.43° 17.70+0.21¢ 82.30+0.218 14.88+0.35" 11.08+0.207 0.08£0.00 0.36+0.04°F
BE 105 222+0.00 1.44+0.06" 3.68+0.06" 61.41+0.39° 16.22+0.35° 83.72+0.35" 26.69+0.39° 10.62:0.06* 0.10+0.00" 0.12+0.03"
WE15 2.8020.04  0.36£0.01' 3.68+0.01" 62.93+0.44° 18.63+0.10° 81.3740.16' 10.74+0.10" 11.27+0.01™ 0.1120.00%" 0.20£0.008"
AME 203 2.63+0.03° 0.72+0.01° 3.41+0.01° 56.01£0.35¢ 18.86+0.26" 81.14+0.26' 13.93+0.36' 12.78+0.32° 0.100.002 0.17+0.03"
%E 41 3.15+0.01 0.52+0.01¢" 3.81+0.018" 52.34+0.28' 19.85+0.19° 80.15+0.19 21.31+0.20° 10.82+0.05" 0.1120.008" 0.30+0.01°%
FAR 1039 2.35+0.05" 0.72+0.03¢ 4.26+0.03° 57.92+0.13° 10.84+0.22) 89.16+0.22° 19.19+0.35% 11.94+0.18' 0.09:£0.00’ 0.14+0.018"
%36 3.18+0.02% 0.44+0.02% 5.93+0.02% 55.91+0.11% 14.27+0.22" 85.73+0.22° 22.03+0.24 11.23+0.02" 0.21+0.01" 0.23+0.03%"
%32 2.60+0.02% 0.94+0.02¢ 4.97+0.02¢ 61.98+0.43° 13.59+0.108 86.41+0.10° 10.76+0.19' 10.59+0.12" 0.12+0.018 0.16+0.012"
FE10% 2212001 0.48+0.01" 4.56+0.01" 52.97+0.35' 11.48+0.20' 88.52+0.20° 19.61+0.27" 12.85+0.14° 0.07+0.00™ 0.20+£0.07¢"
A1 71847  2.60£0.06%"  0.44+0.03% 4.39+0.031 67.50+0.33" 17.97+0.19% 82.03+0.19%" 7.89+0.28" 11.16+0.06" 0.05+0.00" 0.18+0.03%"
HET0 280014 0.39+£0.017 5.23+0.01¢ 59.19+0.20¢ 16.18+0.37° 83.82+0.37" 26.69+0.43° 13.86+0.40° 0.09+0.00' 0.16£0.01¢"
Q7007 3.37+0.11° 1.35+0.07 5.61+0.13° 49.87+0.36 13.57+0.448 86.43+0.44° 23.92+0.50° 14.41+0.26 0.09:£0.00° 224+0.21°
THEEET 267007 0.44+0.03% 6.11£0.22° 59.010.69 13.17+0.26% 86.83+0.26 12.88+0.20% 12.10+0.03°" 0.32+0.01¢ 1.5620.20°
BE4F 29120.00 1.13+0.02° 4.140.138 58.73+0.19" 16.23+0.49° 83.77+0.49" 13.64+0.1" 12.53+0.16%% 1.16+0.02° 0.18+0.02¢"
R S1 2,440,378 0.36+0.03' 3.56+0.07" 55.45+0.28¢ 10.84+0.22 89.16+0.22° 18.68+0.382 12.25+0.01%F 0.58+0.01° 0.30:£0.08¢®
A C702 2.96+0.00™ 0.40+0.01 5.74+£0.07% 53.75+0.20" 12.59+0.28" 87.41£0.28° 13.30+0.28’ 14.38+0.23° 0.4120.01° 0.68+0.09
¥}E6T  270:0.03% 051001 4.87+0.24° 56.98+0.18" 16.47+0.30° 83.53+0.30" 11.08+0.33! 10.90+0.11" 0.30£0.01° 0.40+0.01°
F3Mh 2.70 0.66 4.37 57.64 15.56 84.44 17.18 12.05 0.23 0.46
IR £ 1.00 0.44 1.86 6.04 4.95 4.98 5.67 2.55 0.11 0.92
TALEE 2.13-3.37 0.36-1.44 2.89-6.11 49.87-67.50 10.84-19.85 80.15-89.16 7.89-26.69 10.59-14.41 0.05-1.16 0.12-2.24

E: Rl 7| ARRFEHEFMEIE (p<0.05).
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67.50% 10.84%~19.85%. 80.15%~89.16% 7.89%~
26.69%- 10.59%~14.41%. 0.05 mg/g~1.16 mg/g. 0.12
mg/100 g~2.24 mg/100 g [ HH1, Q7007 I 45
A4 p-iHE MREGERE (p<0.05) &THAh
fEAl, RN 3.37%. 14.41%. 2.24 mg/100 g, TME
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26.69%, IS 15 FIGFAR 1039 IR & &k, 33
N 036%. EARGEREIGFETE 8 5, &
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67.50%- 0.05 mg/g, FrHyEky F SCREER i & AU
SRR B BEAR 51 AIFEAR 1039, 4 89.16%,
I B0 i B s AR R 41, N
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HEARHT AT H A I T 0, H A K
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121% « 2.69%~5.56% + 51.46%~62.60% « 15.71%~
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2.45 mg/100 g 2 [a]P2022 iz AN EE . gkAb X
AN, SBEERARsr AR MEA. k.
FEELFYE, TEH R AIVETENE & -t MRS =S
AT 1.78%~3.08%- 0.09%~0.21%. 1.44%~2.61%-
16.51%~22.66% + 3.65%~6.02%  1.75~3.36 mg/g
6.23%~29.34%. 0.01~7.31 mg/100 g  [A]**%), KHF5T
HITH Ak B & s A S A AT g AR, {H)
P HE Ay St s BT, B eE R
N -iHE MRS ERREES R, FEE TR FE R
BRAEVI G, ERKORREETSH, BA
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FARRAE T BEFRISL, 5346, TEdE IS T.77 5%
W SHHABRRADL, BT, FSHRE
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(RIH 2 b PR AT, Koy HEls. &
FIB JERy BERrarde s mixr sy, Bk, H
EMTRRHZES, A ERIAEFRNE, Kk
A T asmA kA7 .

22 AFE @A H E LR R E R
%2 TRBHHBSMERNTERAE

Table 2 Variance contribution rate of principal components of
sweet potato powder from different varieties

L fRRE B £
ERS —
FAEE FEBHN ER%
PC1 3.25 3245 3245
PC2 1.77 17.72 50.19
PC3 1.41 14.05 64.24
PC4 1.10 11.00 75.24

#* 3 FEmMEZESMER I REIEFRE
Table 3 Principal component load matrix values of sweet potato
powder from different varieties
PClI PC2 PC3 PC4
034 078 033 0.12
0.03 005 -054 059
Eak 0.74 -001 037 -0.15
wEE 026 -0.13 030 082
PHERE 054 025 029 -0.10
=y 067 -041 027 -0.01
HeEH  -078 060 011  0.05
eSS 078 -060 -0.11 -0.05
TEMAE S 029 034 -078 -0.14
AL 069 030 -0.05 001
K E B HTERS 19 AN iR H AR K 5
JEWi. EERB. fEFR. p-HE MR Jeh. B
Wi SCEEVERT . PTIATERE . e LR4E 10 Fhak 34T o
Fre NF 3 HA, % 4 ANMRHIE(E 3.25. 1.77. 141, 1.10
BAT 1, Biboimk® N 75.24%, C4aHESRK
SR EHIREE, WOT RS EARHE. Bk, EE
HAE A H BRI 3T T 0.

23 FEBHEFANERA A%

T EEAHLE E 19 FiH AR LA TR, Al
AL RIS RS LAHET, RABRFLRE5 00
FRAMAF AT R 3T HE K SR TR AR & K
NRTF A7 ZERINE 4, aTi— PR HES
W ERF KRGV, H Zi 2oy Zss Zus Z
SRR 1. T 2. BT 3. AT 4 AIge &,
A~Ag R 19 P E A K Jali. P,

Boar| e
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THER f-IHE MR ek, Bk, BT .
AIVETERE . R AT AR S R
* 4 TRIRMEELMERBRERD HFETRHE
Table 4 Score coefficient of principal component analysis of
nutritional quality of sweet potato powder from different

varieties
xE PCl PC2 PC3 PC4
R 0.19 058 028 0.11
iy 0.01 0.03 -045 0.56
Ak 041 000 031 -0.15
nEE 0.14 -0.10 025 0.78
PA¥E £ 030 018 024 -0.10

]\
et 037 -030 023 -0.01
HEEH  -043 045 009 004
4R 043 045 -009 -0.04
THEMAE 016 026 065 -0.14
B 038 023 -0.04 001
Z,=0.19A,+0.01A,+0.41A5+0.14A4+0.30A5-0.37A¢
-0.43A7+0.43Ag+0.16A9+0.38A
7,=0.58 A1+0.03A,+0.00A3-0.10A4+0.18A5-0.30A¢
+0.45A7-0.45A51+0.26A91+0.23A 9
7:=0.28A1-0.45A,+0.31A5+0.25A4+0.24A5+0.23A¢
+0.09A7-0.09A35-0.65A4-0.04A
7,~0.11A;+0.56A,-0.15A5+0.78 A4-0.10A5-0.01 A¢+
0.04A7-0.04A5-0.14A5+0.01A+¢
LEER=T 1 7 ZDTIRE xR 1 4350+
RIF 2 (177 ZE DTk B F- 2 (A3 0+8 7 3 (7 20T
BRAEXR T 3 A3 70+R T 4 17 Z 0T R T 4 1)
397
Z +=0.337,10.187,+0.14Z5+0.11Z4

4
3_
2

F A

-32.5 -2I,0 -1|.5 -1I.0 -0|.5 0.0 O.IS 110 1I.5 2.|0 2.|5 310
F A2

E 1 FRGIMEESHERS S HE=E

Fig.1 Scatter diagram of principal component analysis of sweet
potato powder from different varieties

E: XI~X10 RREFEOR. A% &, RN,
PR . Ko, HARRYY. THMAE. . BR . RFE;
S5 1-19 4RKFT A 71847, #% 70, iR % 10 5. 8% 203,

#BE99. FE 10 5. Q7007. FE 11. #F32. MwE15. #
36, hE2. hEA. FRI1039. TESF. 65,
BE AT FFECI02. FR S
* 5 TEIMMEELMRT ERTINLER
Table 5 Principal component evaluation results of sweet potato
powder from different varieties
T Z1 72 73 74 7% K4
W 71847 239 077 227 -059 -066 17
HET0 071 095 019 -107 026 6
BE105 -144 070 228 072 -083 18
#E 203 -130 096 013 015 -022 12
#E99 237 -087 166 006 -096 19
FEI105 153 -153 -092 -1.08 -002 10
Q7007 365 234 -146 046 145 1
;E11 170 106 012 017 -037 15
HE32  -044 -168 084 018 -030 14
WEIS 221 024 175 042 -047 16
#E36 118 054 064 -059 051 5
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Table 6 Thermodynamic characteristics of sweet potato powder from different varieties

FAR/FEAT To/'C Tp/C Te/C AH/(J/g)
FE 11 80.20+0.10¢ 84.37+0.12°% 88.93+0.15" 1.51+0.018
HE 20 83.00£0.10° 88.10£0.20° 92.330.15° 1.14£0.06
A3 99 74.20£0.17 80.63+0.23 87.20+0.20%" 1.65+0.09"

BE10% 80.47+0.40% 85.73+0.06™ 90.20+0.35% 1.32+0.17"
BE1S 78.03+0.38¢ 84.17+0.35' 89.77+0.40° 1.72+0.01°
HE 203 78.43+0.40' 85.03+0.35¢ 90.97+0.31% 2.34£0.10°
HE 41 77.87+0.12¢ 85.23+0.45% 89.77+0.40° 1.18+0.09'

FR 1039 76.60+:0.30" 82.07+0.21" 87.60+0.462 1.32+0.01™
FHE 36 75.67+£0.47 81.420.10" 86.87+0.21" 1.34+0.03"
HE 32 73 47+0.68 81.03+0.91° 87.60+0.10° 1.89+0.05°

ZTE105 81.97+0.15° 87.93+0.31% 92.33+0.15% 1.01£0.01%

A 71847 79.10+0.00°" 84.87+0.319 90.97+0.47* 3.37+0.01*
HE 70 78.60+0.85°% 85.23+0.57 91.53+0.15° 0.79+0.03'
Q7007 73.97+0.38’ 85.13+0.29°% 91.13+0.32% 1.68+0.06
THERF 80.73+0.25% 86.23+0.15" 92.90:£0.30° 2.58+0.09°
B4 5 78.50+0.10% 84.60+0.26%F 90.47+0.32% 2.03+0.06°
FR 51 79.30+0.40° 85.13+0.49°% 89.80+0.40% 1.20+0.01"

#HE C702 81.03£0.29° 85.77+0.49" 90.47+0.58% 1.18+0.06

HE6F 79.03+0.38< 83.63+0.35¢ 88.33+0.38" 1.38+0.05%"
A 7843 84.54 89.96 1.61
L 5.92 6.20 5.80 1.00
TALTE B 73.47~83.00 80.63~88.10 86.87~92.90 0.79~3.37

E: F—7| RRFEATEREE (p<0.05).
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Table 7 Correlation analysis of physical and chemical properties of sweet potato powder from different varieties

FEAR Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10
Y1l 0293 -0.016 -0.507* 0.112 0248 -0.018 0.203 -0.207 0.044 0.007
Y12 0166 0243 -0.171 -0.298 0.517* -0.254 0.138 -0.158 0.179 0.327
Y13 0004 -0.106 0297 0493* 0.093 -008 -0217 0.231 -0.363 025
Y14 0004 -0.106 0297 0.493* 0093 -0.08 0219 0231 -0363 0.25
Y15 -0.177 -0393  0.136 0.108 -0.073 0.061 0452 -0.090 0.071 0.199

E: *RTFEE p<0.05, FHERTHMEE p<0.01. YISYISRREFRS. 8. &af. itE5E. pAT M E. .

HERH.

ARG TR, IERE . BOKIEIRME, bk, HFKE. AH. To.
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86.87~92.90 ‘C. 0.79~3.37 J/g zIi], M, 2% 22
ff] To. Tp~ Tc 43514 83.00. 88.10 ;2 92.33 C, &
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