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Comprehensive evaluation of sweet potato mud quality based on principal
component analysis and texture analysis
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ABSTRACT: Objective To use principal component analysis and comprehensive evaluation to establish a
convenient and fast comprehensive evaluation method for processing quality of sweet potato mud. Methods The
correlation and principal component analysis of basic components and texture quality of 7 sweet potato mud were
carried out by using texture analysis and principal component analysis method. Results There were significant

differences in starch content and water content among different varieties of sweet potato mud (P<0.05), and
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significant correlation among basic components, sensory score and texture quality of sweet potato mud. There was an
extremely significant correlation among the indexes, starch content was significantly positively correlated with ash
content and negatively correlated with water content, ash content was negatively correlated with water content,
positively correlated with adhesiveness and chewiness; the moisture content was negatively correlated with hardness,
adhesiveness and chewiness; and hardness was positively correlated with elasticity, adhesiveness and chewiness.
Sensory score was positively correlated with hardness, elasticity, adhesiveness and chewiness. The comprehensive
score mathematical model was established by principal component analysis to comprehensively evaluate the quality
of different varieties of sweet potato mud, the scores of sweet potato mud quality from high to low were:
Xuzishu8>Zhanzishu2>Yanshu25>Zheshu132>Ninzishu7>Xushu34>Pushu32. Conclusion = The comprehensive
evaluation based on principal component analysis is to make statistical analysis of various quality indexes of sweet

potato mud, and then get the best. Therefore, this method can objectively reflect the quality of sweet potato mud, and

can be used to evaluate the processing adaptability of different varieties of sweet potato mud.
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Table 2  Basic ingredients of different sweet potato mud cultivars
FEA A Wi 132 A 32 R 34 TEHETYS  HEEES  HEE2E5
TER /% 13.77+0.10° 7.93+0.09¢ 15.61+0.30° 10.28+0.01° 14.81+0.11¢  18.56+0.04 17.52+0.16"
AR % 8.85+0.07° 11.58+0.41° 8.02+0.01¢ 8.36+0.03d° 8.65+0.05% 8.26+0.10%  11.16+0.03°
EAF/ Y% 1.69+0.02¢ 0.97+0.01" 2.23£0.01° 1.58+0.04¢ 1.2140.06¢ 1.88+0.04° 1.7240.07¢
K53 1% 0.73+0.01¢ 0.47+0.04" 0.67+0.01° 0.70+0.01% 0.8140.02° 1.92+0.02° 0.9440.02°
IKGY 1% 72.57+0.35° 76.20+0.57* 68.96+0.14° 74.16+0.07° 71.0040.71¢  63.23+0.57¢ 64.92+0.14°

T [ —A7 AN R 7 B R B ] 22 57 i35 (P<0.05), FAl.
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Table 3 Sensory evaluation of different varieties of sweet potato mud cultivars

RE SRR Wi 132 M 25 W32 Tk 34 TEE TS WEE-S W 2 5
RS 7.910.09™ 8.53+0.28° 8.29:+0.06™ 7.93+0.08" 7.75+0.25% 7.25+0.25° 8.23£0.08%
VS 6.65+0.15° 8.55+0.05° 6.68+0.18° 6.68+0.18d° 6.65+0.15° 7.25+0.25% 7.91£0.40%
FltEE 7.2540.25% 8.65+0.15° 6.93+0.58° 7.13£0.33¢ 7.25+0.25% 7.55+0.05" 8.30+0.20*°
212t % 7.50+0.01% 8.25+0.25" 7.43+0.08"™ 6.83+0.03" 7.75+0.75"™ 8.05+0.45™ 7.75+£0.25%
Jot it 7.50+0.01° 6.40+0.10¢ 6.78+0.08% 6.35+0.15¢ 7.25+0.25 8.79+0.07° 7.75+0.25°
Rtk 7.51£0.01° 7.08+0.03° 6.30+0.30° 7.25+0.25° 7.25+0.25° 8.85+0.10° 8.30+0.20°
LAWY 7.32+0.07° 7.81£0.04° 6.91+0.01° 6.96+0.03¢ 7.23+0.07° 8.02+0.10™ 8.05+0.07°
R4 TREGMHZRMN RS RERS
Table 4 Texture profile analysis of different sweet potato mud cultivars
R FE AR Wi 132 JHE 25 9 32 TR 34 THEETES  fREHEgS EES
Tl 2 /N 3.5440.18¢ 5.28+0.25° 1.99+0.05° 2.44+0.05° 2.79+0.13° 7.43+0.05° 6.63+0.26°
R B /(N*mm) 2.80+0.04* 0.48+0.09° 1.84+0.01° 1.58+0.12° 0.37+0.01° 0.550.04° 2.84+0.32°
N 0.70£0.01% 0.64+0.01°Y  0.67+0.02" 0.63x0.01¢ 0.68+0.01™ 0.73+0.02° 0.58+0.03¢
P /mm 3.41£0.02° 3.01£0.09° 2.02+0.06° 1.92+0.04¢ 3.39+0.08" 4.08+0.06" 3.31%0.15°
AL /N 2.47+0.12° 3.3740.15° 1.33+0.03" 1.53+0.03¢" 1.90+0.12° 5.43+0.15" 3.87+0.17°
MELIEE P /mj 8.47+0.39° 10.13+0.69" 2.68+0.10° 2.95+0.04° 6.44+0.33¢ 22.18+0.38*  12.83x1.16"
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Table 5 Correlation between quality and texture of sweet potato mud

it B AR W MR SR Ky Koy RERE ORNREE NERME R JERE ELEE

TER 1

AP -0.328 1

E{Shn 0.658"  —0.562" 1

i 0.712"  -0.323 0.371 1

Koy -0.947"  0.172 -0.613" -0.801" 1

i i 0.346 0.514 -0.110 0.628" —0.548" 1

b1 0.215 0.012 0518 —0.212 -0.126  —0.169 1

AR 0.146  —0.642" 0.185 0.353 -0.017 -0.199  -0.215 1

Ei R 0.440 0.162 -0.206 0.635" —-0.444  0.710"  -0.260 0.312 1

JBE R P 0.369 0.351 -0.072  0.738"  -0.551" 0.967" -0.251 0.046  0.788" 1

MEL g1 0.453 0.196 -0.015 0.822"  -0.598" 0.914" -0.282 0.191  0.852"  0.982" 1
B PR 0.295 0.628" -0.207 0.509 -0.483 0968  -0.135 -0.251 0.732" 09177  0.860"

0 "R AR A G (P<0.01); "R B FHAH I (P<0.05),

R6 EHOMBHFEE. FERMEMRITHFETME

Table 6 Initial eigenvalues, contribution rates of variance and cumulative contribution rates of variance of principal components

o) GERZARIEY PRI
F o
FHIEME 5 22 DT/ % BT T5 22 5T R % FRIEE 5 22 DT/ % BT T5 22 5T %
1 5.421 49.285 49.285 5.421 49.285 49.285
2 2.717 24.699 73.984 2.717 24.699 73.984
3 1.819 16.533 90.518 1.819 16.533 90.518
4 0.529 4.810 95.328
5 0.380 3.450 98.779
6 0.134 1.221 100.000
7 2.470E-16 2.246E-15 100.000
8 1.552E-16 1.411E-15 100.000
9 1.155E-16 1.050E-15 100.000
10 7.612E-17 6.920E-16 100.000
11 ~9.113E-16 ~8.285E-15 100.000

R TN ERITES AR E IR T BT R, R BT E R ELOA IR ATV MM (0.863), BAT(H 4%
Wi T T A o A B AT AR RN R B8 5 1, B H R 5B 2 B T (-0.856); £ 4 3 HHiE ] s M 4K
ZARERS FRO R . 3R 7 AT RUAE W, RO 1 LT (RS2 Rl B (0.803), B 1) 52 i B2 K LA
AT BAT 5 M IE R S BT bR bRy . Ko BEEE BRI N RIE0.759).
P RORSPEFIIE M, X 6 MEARAT A 1 A IE 2.6 FREIHERRENEESTMN
SO BT (R ELAF S G b TR AR A K 4, B E
H-0.834, XF My 1 AR, WM 1K, e B 1A B 1t
A 7)@} BRI G Hﬁc*"k"rﬁunﬁu%ﬁﬂ'%i @7K6} F1=0.136X;-0.001X,+0.048X5+0.170X4-0.154X5+0.156
FRE ST, HAbAR TR ERE A . I, AR RN 2 X (0.021X,+0.007X¢+0.151Xg+0.167X,+0.176X

HR A 3 00 A R AIE [ B AR VE AL S I B PTA53) 3
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Table7 Factor load matrix of principal component on each
quality index

F o
ni LR
1 2 3

TER 0.737 —0.532 0.245
IR dRil ~0.006 0.863 0.466
W 0.261 -0.856 0.330
W5y 0.923 -0.220 —0.189
K4y -0.834 0.374 -0.304
T g 0.843 0.466 0.219
AR —0.116 -0.317 0.803
R 0.378 -0.376 -0.759
S 0.819 0.305 -0.175
Je ki 0.905 0.377 0.047
ME IR 0.952 0.271 -0.050

F,=-0.196X,+0.318X,-0.315X;3-0.081X4+0.138X5+0.171
X6-0.117X7-0.138X5+0.112X¢+0.139X¢+0.100X;

F3=0.135X,+0.256X,+0.182X3-0.104X,4-0.167X5+0.120
X610.442X7-0.417X5-0.096X5+0.026X0-0.028X

F A P A = F BTk A B T B T
Bk, DT HE T LR A A8 B B R, F=0.545F+
0.273F,+0.183F 5.,

YRR G A3 4 BB TSR [R] S R H 208 B 45
99y, S5RMFE 8 Fin, LA, WHHZSFH
BIRMLES W, i 8 Pa LI, L6180 KT
0 WA 3 ANMFh, IKIEIREE 8 5. HEE 25 ¥
25; 1943/INF O A 4 AN EFD, 35w 132, TEE T
R 34, HE 32, NILEA S RO TR R R A
FTFBTRY L TR bR, 1REIIRE S 8 SILGRAR RS,
HREE 8 ShaE G AT Eein .
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Table 8 Comprehensive evaluation score of different varieties
of sweet potato mud quality

il F F2 Fs F H#
WE 132 —0.155 -0.341 0.023  -0.173 4
U 25 -0.503 1.856  —0.390 0.161 3
W32 0613 1443 0261  —0.681 7
34 —1.044 0275 -0.071  —0.657 6

TEETYS 0249 0041 1025 0312 5
TREE RS 1955 0283 —0.813 0.839 1
WEE 25 0609 0447 2016 0.823 2

3 wgSiie

FN O W DA FIE SN W i | E APV A R R 1 E a0
FBE, KB T AR SR SR A FEA AT FE K 43 R
TERS S AT B 25 5 (P<0.05); AN AL A H R Rk
i S e bR 22 AL 7E B 5 19 25 S RN v A A e P, Hoep
i 3 AT NE N 22 A5 K

WAt RS T, BN T EDULAY T SR R T 4R AT
MR, AS A [R] SR H SR A BRI I 25 A PRy, SRR
SEFUE LT o T 2SN AT LU T e m 1
SRR SR . ASHIFFE AT X T U A B A 4R bR AN
FEARFEFRAE 114 GBS FRARAT M 74 S AT 28 64 5 B
PE, AT LA BIAS 6] 22 A AS [) 5 S0 5 I 22 SR 4k
TR [F 28 A 2 P4 AN ) 5 o ) 8000 ) ot It A A R 25 5+
(AR 25 A2 32 Z 0], T4 7T SR EE 852,
BRI, 7E4 15 B9 2o 5 HR AT LLAE 384 T ot o £ 00 o T 8 A
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ELVLE F AR
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