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Abstract: To scientifically evaluate the starch quality of different sweet potato varieties and establish the sweet potato

starch quality evaluation system, 10 starchy sweet potato varieties were used as experimental materials. Their starch
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composition, particle size, molecular polymerization, thermodynamic characteristics, gelatinization properties, and noodles

quality indexes were determined and analyzed. The differences in starch properties among different sweet potato varieties

were thoroughly investigated. Furthermore, the quality of starch was evaluated using correlation analysis, principal

component analysis (PCA), and cluster analysis. Results exhibited significant variations in starch quality indexes among

different varieties (P<0.05). Correlation analysis revealed varying degrees of association among the starch property indexes,

with noodles quality primarily influenced by starch composition, particle size and molecular polymerization. By principal

component analysis, 28 quality indicators were simplified into 7 principal components, and the cumulative variance

contribution rate was 96.761%, which could reflect most of the information of the original indicators. The comprehensive

scores of starch quality indexes of 10 sweet potato varieties were ranked as Yushu 198, Shangshu 19, Yushu 50, Yushu 15,

Qining 19, Qianshu 11, Xushu 22, Sushu 28, Xushu 37, Eshu 6. The 10 sweet potato varieties were classified into five

categories through cluster analysis. Among them, Shangshu 19 in the third category exhibits larger starch particle size and

higher setback value, a low noodles breaking rate and excellent elasticity, which was suitable for noodle processing. Yushu

198 has the highest score, with better noodles mastication, but higher cooking loss and greater hardness. Eshu 6, Sushu 28

and Xushu 37 received low comprehensive scores indicating poor noodles quality and unsuitability for noodles processing.

Key words: sweet potato; starch quality; noodles; principal component analysis; cluster analysis
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75 AP o 2R ] Dionex™ CarboPac™ PA200
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R LR 1000 N; PEA S R4 B il
BE : 60 mm/min; J& 45 B AF & 70%; fik & BN T
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K FH Excel 2019 48 i1 5 4 #0568 20 ¥, Rk H
SPSS 20.0 #4777 225007 . AHIAESIHT . F RS0 Hr
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2.1 EMEICEFES S
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26.507%~36.787%, H:rhif 37 T3 2= T
A AP (P<0.05), THHETEE 15 BERT HA WAl (P<
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67.370%, SLVEA S BB YA ST T 19, TS 198;
BTN & B ERRKRES, Z1bIiEHl 16.468%~
28.494%, Ho PR 22 VTS 198 W T LA AR
(P<0.05), %R 6 5. R 19 FIERTE 37 ) 2 EAIK
FHA R (P<0.05) o ASREES 45 A AR TER &
kA SRR HGE 8 N H A AR A
(17.73%~26.64%) AHIT, TfIK T Zhu 5522 W98 H 2
FEU EBETER S R S5 (23.3%~26.5%) . A[E] S A
VEBP AR 1 &N 0.038%~0.114%, HHAE T & F>
0.216%~0.600%, K53 A 0.169%~0.641%, B &
H2A 0.040%~0.054% . Ut HH A S AR IE A 2H 532 (A1
TE2E 5, 33X 55 I 2= A3 XA [a] H 28 S R e K 4 4y
SYTAE RS AT 22 5, X T RE S H B AR R | AR
Be FBCRI ) 25 5945 5K .
2.2 EMBRIFSARZE S

AN H 2 LR TR SR o A a5 SR an i 1 r

10 pm
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2 A 3
\J L)
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FR22
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Fig.1 Scanning electron micrographs of starch of different
sweet potato varieties
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Table 1 Chemical composition of starch from different sweet potato varieties

Al TH2 (%) BTER (%) EHEER (%) HEH (%) FRIT (%) K5 (%) (%)
e 30.537+0.867% 55.168+1.601° 18.172+0.656" 0.114+0.003* 0.228+0.008° 0.589+0.017° 0.047+0.001°
ThEE28 31.847+0.329™ 55.796+1.400° 21.487+1.430° 0.102:0.002° 0.550:£0.009° 0.636+0.007° 0.047+0.002°
B 32.433+0.907" 55.305+1.443¢ 22.528+0.568° 0.101+0.003" 0.595+0.010* 0.641+0.012* 0.054+0.001*
HE19 30.763+0.5220 57.419+0.986° 16.468+0.328° 0.056+0.001¢ 0.600:£0.021* 0.485+0.012° 0.053+0.001°
522 28.757+1.791¢ 63.685+1.919" 28.494+0.568" 0.081+0.001¢ 0.382+0.012° 0.394+0.009° 0.053+0.001*
15 26.507+0.860° 63.441+1.308" 24.80140.752° 0.075:0.002¢ 0.536+0.014° 0.4040.009° 0.045+0.001%
537 36.787+2.348" 60.416+1.798¢ 16.563+0.284¢ 0.074+0.003¢ 0.4030.013° 0.433+0.011¢ 0.054+0.001*
FT19 30.630+0.674 67.370+0.977° 26.222+1.863" 0.062:£0.002° 0.2710.009¢ 0.3030.009" 0.0410.000¢
5550 30.203+1.473 61.365+0.125 22.434+0.328° 0.038+0.002" 0.216+0.007° 0.309+0.001° 0.0400.001¢
55198 33.100+1.507° 65.717+0.755% 28.116+1.565 0.087+£0.003° 0.380:£0.002° 0.169+0.0012 0.0430.000°

A 31.156 60.568 22.528 0.079 0.416 0.436 0.048

brifE2E 2.833 4.466 4370 0.023 0.144 0.151 0.005

A5 FE(%) 9.092 7372 19.398 28.760 34.640 34.620 11.480

W2 13.350 14.823 13.646 0.080 0.400 0.480 0.020

TE: [IFN/NG FREAHIF #0522 57 .35 (P<0.05), #d~36lAl.,
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F 2 AFHE SRR RAR S
Table 2 Granule size and distribution of starch from different
sweet potato varieties

o D[4,3] D[32] D[1,0] Dx(10) Dx(50) Dx(90)
Ill:lf""l
(um)  (pm)  (um) (um) (um) (pum)
65 1600  13.15 9.02 7.96 14.65 26.15
I8 1665 1375 9.57 8.36 15.35 26.90
EL 15.85  12.80 8.50 7.65 14.45 26.05
B9 2095 1590 936 8.94 18.75 36.25

wE2 1570 1330 9.55 8.25 14.70 2475
WHEI5 1725 1440 10.10 8.89 16.05 27.25
WE3T 1590 1275 847 7.57 14.35 26.50
FT19 1870 1555  10.90 9.57 17.30 30.05
W50 1935 1555 1025 9.24 17.65 32.00
W98 1950 1610 11.10 9.83 18.00 31.40

TE: D[4,3]: RBUINBCE- ¥ E4%; D[3,2]: FMEINBCF-Y E4%; D[1,0]: 5
TR BAR; Dx(10): 10%3E R IR B /N F1Z1H; Dx(50): 50%3E 4
Wk BAR/INTI%1H; Dx(90): 90%TE ks Uk B A%/ N %44 .

g 1 6

WETRAL S HE (%)

10 20 30 40 50 60 70
REE

RF =50

WETAL S L (%)

10 20 30 40 50 60 70
REE

22

AR 5 L (%)

PRI BAR . 2 BUINACE 2 H AR FECE
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Fig.2 Starch chain length distribution of different sweet potato varieties

[a]4% DP13~24 Fl1 DP25~36 JiF 5 Lb %8 &5, 435
45.36%~54.98% F 18.09%~21.70%; %3 4% DP<12
LB HE 11.67%~16.43%; K 4% DP=37 7E 10.50%~
21.35%; JE My 4 F P ¥ R & B (DPn) £ 17.55~
20.16 zZ[a], ¥IEN 19.24, S 6 S485%E 5 e,
T AE 5 B A, EOVEIRG B BAIG; 58 50 ks
AR, RS S e, BSP R A R RS

(3R 3) . ARRIL IR G2 ZHE PR AR H 255
VEREEE DP<<12. DP25~36 #ll DPn fE7EA K25 5%,
TEBYMEER ST A] BB 52 BN VEM G AH SCHE R 2R M

AR IS
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Table 3  Starch chain length distribution of different sweet
potato varieties

ff DP<X12(%) DP13~24(%) DP25~36(%) DP=37(%) DPn

EeS 1643 54.98 18.09 10.50  17.55
728 1430 48.28 21.70 1573 18.80
M1 12.24 46.98 20.68 2009  19.78
Fi#19 12.09 47.19 20.95 1977 19.75
w22 12.37 46.42 20.20 21.00  19.82
15 15.01 50.10 19.64 1525 1851
w37 12.15 46.52 2137 1996  19.80
719 13.07 4536 20.90 2066  19.68
50 11.67 45.59 21.39 2135 20.16
198 14.88 49.77 20.12 15.23 18.55

2.4 EMBRNFEES
TERTETTF WA R — IR T, SR N

TR BRNIR, GERT S RS IHA R RE B A 3

FEPAR AL WAL TR TEIR P B A F b, o3

10 20 30 40 50 60 70
RO

198

TR 7 LG (%)
S R S T N

10 20 30 40 50 60 70
REE

TR EERAH B IR S |, JER T IR A RSN
SRR S DE R ALY, 22 2 R (DSC) A
A3 0 R GEAS R ARE (B AR AN B S50, SR G ERY
BB 2 P20 ANk 4 B, AR H 25 A
[EITEAG A R SR E 22 5 (P<0.05) . T 28
AEVEREIh 61.67~71.55 °C, B5EE 11, 28 15 Fiv 2
50 B T HAY A (P<0.05), #3237 MM THAy
fh Pl T, 284k YE [l A 69.47~77.25 °C, H: A iy 2
50 FIESEE 11 fepmn, MRS 35 19 AR5 37 IR FH 4
ah AR T AR ARG Bl 43501 fy 83.63~87.82 C. ffA
KA, B 11, WS 15 MG 50 A 5 & o Ak i
BE, MRS 37, 752 28 WifkiRE K. AH F1 AHr
ASALIEEE 4351 8.90~14.65 J/g Fil 2.24~4.68 J/g, H:
HiRE 37 e, WS 50 B ik, ARIREES Zhu 4P
FFEASTR) L D A H S e 3T ) 2R S SR AL, 1
41, Cooke Z5EB 5t HURSI A kA B T LA TR 922 52 BRI 95 il
fAREEH4, T LIRS 28 37 SR T B 445 i 58
B ATE, M 50 BISSHRENG .
2.5 EMRCERME S

RIAARPHE SR 2N TE Ay 28 8 TIN5 i B 224
i, 5 EAETERS . DEMEE R AT FITE Y SRR LS
YA, anFe 5 s, ANEH R R E A 1
REPES B AAE B 35 25 5 (P<0.05) o WEAERY AR
AR 5585.33~6432.00 cP, 12 28 Flif 2 50 (.
il B 4 25 T AT SRR (P<0.05), 15 37 ) g 21
T H 4% &6 Bl (P<0.05) 5 5% KRS BE AR 1L JE [ o
2724.00~3377.67 cP, B2 6 SR 28 BT
H 4 5 FP (P<0.05) , T 55 198 B 3 AILF 4% F
(P<0.05) ; =9 H A8 fh i Bl 2y 2722.33~3665.00 cP,
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Table 4 Thermal properties of starch from different sweet potato varieties
5 To(C) Tp(°C) T.(°C) AH(J/g) AHr(J/g)
6T 65.44+0.35¢ 74.44+0.90° 87.17+0.36" 9.360.16° 3.28+0.35%¢
pi 62.41x0.34° 71.94+0.23¢ 83.63+0.96° 14.65+0.93° 3.57+0.39"
Bl 71.55+0.40° 77.17+0.80° 86.56+0.08" 9.55+0.61° 2.85+0.43
19 62.92+0.52° 69.47+1.31° 87.82+1.41° 13.14+1.28" 3.07+0.17¢
w22 67.39+0.29° 74.20+0.25° 84.69+0.83 12.79+0.86° 3.34+1.01%
W15 71.21£0.26° 76.40£0.53® 86.49+0.21% 10.42+0.98° 2.89+0.31°¢
w37 61.67+1.27" 70.61+2.00% 85.95+1.16™ 14.53+0.58" 4.68+0.37°
719 67.22+0.40° 75.21+1.00™ 86.41+0.59" 9.72+0.44° 4,04+0.47%
50 71.28+0.35° 77.25+1.39* 87.57+1.13%® 8.90+0.49° 2.24+0.10°
198 69.08+0.56 74.33+0.17° 86.06+1.02% 11.98+1.60 2.43+]1.34%
FEE 67.02 74.10 86.24 11.50 3.24
bRz 3.69 271 1.43 224 0.87
5t R (%) 5.51 3.66 1.66 19.45 26.81
W2 10.99 10.51 6.76 7.28 3.72
x5 AEHESFEBLRE
Table 5 Pasting properties of starch from different varieties of sweet potatoes
A ARG BE (cP) HARKEBE (cP) I (cP) TR EE (cP) [l A4={H (cP) V(AR (min)  WIFRTREE (C)
hEes 6183.33+59.70"  3374.00£31.00°  2806.00+28.51°  4101.00+36.06° 719.00+6.56" 4.90+0.03* 78.33+0.08°
JE28 6432.00+53.36 3377.67+2.52° 3074.33+49.65¢  4228.67+7.02 852.00+5.57° 4.37+0.04 77.35+0.54%
B 6013.67+78.16°  2854.00+35.37°  3168.67+43.06°  3704.67+22.81°  846.33+16.65% 4.54+0.05¢ 79.81+0.37°
19 5910.33+37.07° 3187.33+8.02° 2722.33+29.01"  4152.67+8.74° 963.00+2.65" 4.63+0.04° 77.52+0.03%
2 6036.67+5.86°  2834.67£34.00¢°  3202.00+33.41°  3643.33+17.47°  805.67+17.01° 4.46+0.07° 78.32+0.03¢
15 5970.33£76.74%  2814.33+£14.50°  3141.67+57.54 3644.00+5.57 829.67+9.07¢ 4.50+0.03% 81.00+1.73°
w37 5585.33+34.65"  2814.33+10.50°  2767.67+45.06°  3756.33+10.07°  941.00+20.66 4.64+0.04° 77.50£0.10%
FT19 6424.67+16.26" 2761.33+6.43° 3665.00+21.07°  3437.67+2.52" 678.00+3.61¢ 4.35+0.03" 76.63+0.08¢
250 6263.67+30.57° 3177.00+9.85" 3087.67+40.50°  3785.33+24.50°  608.67+15.28" 4.70+0.03° 79.91+0.07°
2198 6124.33+£53.26°  2724.00423.52"  3407.33£29.09°  3507.00+16.52¢  787.00+9.85° 4.20+0.01¢ 78.38+0.03¢
FHME 6094.43 2991.87 3104.27 3796.07 803.03 453 78.48
PRz 248.20 249.55 284.23 264.83 107.32 0.20 1.41
5 R E(%) 4.07 8.34 9.16 6.98 13.36 432 1.79
&= 944.00 705.00 992.00 801.00 373.00 0.73 6.46

FFT 19 W T HAY RN (P<0.05), MR 19 2
{E IR A e 2R B AR B ol 3437.67~4228.67 cP,
IR 28 W2 T HAR A (P<0.05), 777 19 W3
T HATT Rl (P<0.05); [BIA{HASLYE Rl 608.67~
963.00 cP, A8 F R ECH 13.36%, shFhAI 22240k, ]
AR A RN AT R 19 B 37, BRI SR AT
FF7° 19 TS 505 WEERTE] 4.20~4.90 min, A8 5 5
R 4.32%, T 6 SIEEIT A A, s 198 WE(H
Asf 18] 558 5 WAL TR B YE BBl oA 76.63~81.00°C, Yhi 25
1S WAk il B e v, 57T 19 e i . PMEESEDY WS
15 DUER I H 250 RVA REFERAEE 45 5 AL T

ABFFEEEAL, X AT B 5 e iy H R AT TE R 32
BOTEMZERA R

2.6 HEMERRSH

TE AR ARV H R A R I B
TSR, ARG AN [W) S POy 4% 5T 4 T 445 2R U
2 6, APPSR 4.35%~61.54%,

FRIE 28 MATE 11 T 19 Wi R E LT H AR
Fh(P<0.05), AT 50 fE AR W &)™ &, W3
=T H A S R (P<0.05) 5 Ik R B S TE L R
142.15~209.60, ¥ 2 37 I ik & Bt dr, 7525 28 fix
I ZEE M IARMLIE RN 10.48%~17.56%, ZEAE IS
R IA SR 6 5| W2 198; T4 i AR L Y el
Ry 82.44%~89.52%, fin i [E] 25 S A A B K B
St B ARAB G ] 62.97~210.13 N, A2 198 #5
ST I, 2 T A R (P<0.05) , Rl [ EAR
TLVEREISN 0.02~0.48 N, H i 37 FiGiss 50 3%
= T HA A Rl (P<0.05) 5 R PEZEABTE A 0.60~
0.77 Ratio, H:A 524 6 S35 ; M 45 itk 28 {1k e [l
A 1.38~2.48 mm, B2 19, 2 15 FIiT 5 198 3
PRI, RS 37 I T Al (P<0.05) 5 kY
AR I B o 46.97~129.50 N, 1% 198 BE = T
HAY AP (P<0.05) 5 By S HIE AR L0 o 68.40~
307.07 mJ, % 198 W35 A A (P<0.05)
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Table 6 Cooking and texture properties of noodles from different sweet potato varieties
mR WIER(%)  WIKREREL AR (%) TYRE (%) BEEE(N)  OREBPE(N) IR PE(Ratio) 3iME(mm)  BEKPE(N) - BHIBME:(m))
TECS  20.00£1.15°171.80£10.24%¢ 17.56+2.02° 82.44+10.46°  62.97+25.04° 0.15+0.11° 0.77£0.06° 1.70+0.18% 46.97+14.98° 81.00+33.44%
FE28  435+1.14° 142.1548.44° 14.57+1.82°  85.43+4.57°  77.13+23.60° 0.22+0.05° 0.67+0.06* 1.73+0.22¢ 51.13+21.35° 89.20+39.20%
AT 5.88+1.62° 153.25+17.51% 12.99+2.24®  87.01+6.11* 103.13+15.21%% 0.06+0.05° 0.67+0.06® 2.21+0.19* 67.83+10.64" 149.87+29.10%
B9 8.33+0.61° 183.50+£6.30° 12.43+4.68°  87.57+5.71*  144.53+26.22° 0.02+0.01° 0.67+0.06° 2.48+0.12° 94.27+14.28" 234.37+44.66°
22 13.64+3.77°195.09420.85® 12.46+2.16™  87.54+£6.51*  90.37+25.08° 0.16+0.10° 0.60+0.10° 1.80+£0.31% 51.70+7.89¢ 93.43+21.51%
WELS  21.74£5.20°165.19£16.35% 13.14+1.44"  86.86+7.50° 121.07+39.91%¢ 0.14+0.12° 0.70+0.00® 2.34+0.31° 85.30+27.08" 204.30+90.28"
37 23.8143.05° 209.60422.29° 13.41+2.75%  86.59+5.29°  78.20+17.67% 0.48+0.31° 0.67+0.12° 1.38+0.13° 50.23+14.59° 68.40+15.80°
FT19 14.2942.66°177.35+17.83% 10.48+2.24°  89.52+4.98°  129.73+7.47% 0.12+£0.03° 0.70£0.00® 1.93£0.01* 90.50+3.99° 175.10+7.56"
S50 61.54+2.59° 174.56+6.00¢ 14.06+1.50°  85.94+7.03*  151.47+32.70° 0.45+0.09" 0.60+£0.00° 2.13£0.07" 95.33+19.23° 202.73+35.36"
198 29.41+4.91°196.95+12.53™ 17.26£5.56"  82.74+2.13*  210.13+39.28* 0.03+0.01° 0.63£0.12®° 2.37+0.04" 129.50+11.57* 307.07+32.87°
¥ 20.30 176.94 13.84 86.16 116.87 0.18 0.67 2.01 76.28 160.55
b2z 16.23 23.35 322 5.69 48.33 0.18 0.08 0.38 29.36 82.95
TREH (%)  0.80 0.13 0.23 0.07 0.41 1.01 0.11 0.19 0.38 0.52
B 60.95 101.56 13.64 24.81 206.90 0.82 0.30 1.45 109.3 290.5

2.7 MRS EEBRERE ST

K Pearson #HIC R E053 BT DE R 0T 5 8 2%
SRS Al AR, G5 RILER 7. AW SR S
BB o 2 W T AH X (P<0.05), RIRESZR MR
5 -5 B A3 s % 5 BOAE T SE A A T 22 R VR
DPn 58 428 B W AR N R ) 2 0 3% A (P<
0.05), M5 T¥ i iy 5L W35 IEAH S (P<0.05) s TEHY
IR B oMy A5 B S AN i 2 U SG (P<0.01), TS
JEERE A FTRE NP3 22 dd S U AH 2 (P<0.05) 5 JE R RIAR
Lk Sk arE £ 35 IEAH G (P<0.05) , TS50y S5 R 32 |
JEERE P FNE ML Y S b i 25 IEAHSC (P<0.01), BERHTE
A5 AT e IR Ay S s bt 5 LIS 4 kA h
By AP E FINE S M S AHr 5 35 A 26 (P<0.05) .
FASCHEST TR A, By 45 it B R 2 S H e oy 45 T8
AL R INA K ST 45k 2 VARG, AR S TER I bar
PEIC ARG . 1R 51450 WS R I H S e R P
AEPEBT . S3F 5T S5 f TR M, S AN ST 4%
ST — i AR s AR PR BE BT S50 S 9y 2R T
HLA WA, AR A RAFAE I i 25 5, X AT
BEJZ Hh T Tt ot B2 A AR 25l E T 22 AN A S8
Mo AR I AR WFE R BRDERD I IEAEDRY 3 | e 2Ok

BE | A S H 4500 B 22 ARG, SAF ST IR AL
H—E A . ARFFE T, e S54RSS
B RIAFAEARSCTE, S T S M PP AN [R] AR SEAs 14
LA BRI, T SR RS S TR S R pEA
AT TER G T o
2.8 FWASH

A FE R FH B33 W R HRELE R 7 ke 24>
FabriEi b B G e bR, I BAR B b &
EEAF EBS ARBFFEXT 10 A4 H 225 R sE e
JER ARG S5 i R AR AR AT 3 AT S AT S AN 8 Fr
RNo LURRIEE>1, 725wk Bk 3] 85% LI Ik
e PEAR UE, HEHREC 7 A4~ = Sy, TR R BTk #)
96.761%, RILFRELA 7 A~ 53 1] DAXSVER 14 5T A
B SN D TE 1= A e 8 A B = = TR | O EA R O N =
EER R FAZ IR AR AT T S AR EE 22, s
L(ZDFHEAES 9.291, Jr 22 TTmkEA 33.182%, Ui
ERST | ESHTE I = SR, 288 T BARTE
By, KAy BES & D[4,3]. D[3.2]. EIEMALIEEE .
WA IR | IRl AR KSR | Ui (B FUR S n g B | s |
RPN 15 8 FER5Y 2(Z2) BRFIE(E AN )y
ZETTHRRSTH N 4.548 Fll 16.243%, =32 [ W ERTHI

RT TEHERT SRS TS EIAE P ES T
Table 7 Correlation analysis between starch properties and noodles quality parameters
e o o 4
N ;: HUEH MRS Koy W  D[M43] D[32] DPn To Tp Te AH AHr ﬁg :;E FEAH ;zi; G :i{z jﬁg
Wiz 0087 -0572 —0.642° —0580 —0.562 0317 0366 0.157 0415 0403 0417 -0405 —0434 0043 0003 0026 -0249 —0.616 0237 0396
JEHRAEL 0023 —0345 —0347 -0.625 0.193 0152 0.140 0236 -0217 —0347 0.175 0268 0265 —0.585 —0.490 —0.089 —0.402 0.151 —0.013 —0.272
AR -0.103 0518 —0.251  0.019 —0.173 —0.083 —0.055 —0.729" —0.016 0.021 0.009 —0.038 —0366 0.066 0369 —0.264 0293 —0.139 0.179 0.146
TYRMR 0103 -0.518 0251 -0.019 0.173  0.083 0.055 0.729" 0.016 -0.021 -0.009 0.038 0366 -0.066 —0.369 0264 -0293 0.139 -0.179 —0.146
iR 0.426 —0.489 —0.048 —0.770" -0.472 0.803" 0.864" 0.145 0428 0.173 0349 -0.185 —0.598 0.113 -0.387 0439 -0.452 -0.197 -0.501 0.141
HEBHE  —0313 0359 —0.409 -0.066 —0.073 —0.231 —0.262 0341 —0.178 —0.032 —-0.058 0.133 0317 -0205 0.130 -0.295 0.049 -0.178 0362 0.033
P -0.409 0489 —0.043 0432 —0.038 -0222 -0244 -0.683° -0.229 -0.064 0224 -0243 0325 0.065 0275 -0.194 0278 0.033 0383 —0.120
s 0.268 —0.316 0362 0287 -0219 0.686" 0.673° 0046 0553 0267 0472 -0342 -0.764" 0.090 -0.163 0218 —0.160 —0.009 —0.255 0.445
JEEH P 0.388 —0.489 —0.044 —0.742° —0.533 0.829" 0.890" 0.083 0443 0203 0417 -0262 —0.578 0.151 —0370 0455 -—0446 -0.222 —0.469 0.155
THUEE 0347 —0432 0095 —0.639° —0.438 0.822" 0.8597 0.033 0462 0.186 0444 —0253 —0.658° 0.099 -0317 0363 —0355 —0.122 -0.424 0245

T ¥3R7RTE0.05 7K OB b 2 AHSE, **37RTE0.0 17K OBU) b i A1
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Table 8 Eigenvalue, variance contribution rate, cumulative
contribution rate and principal component loading matrix

Gy
z\ 72 Z3 z4 Z5 26  Z7

E=La

HEREN (X)) 0.656 —0.125 —0.603 0.320 —0.061 —0.026 —0.135
MEH(X,)  -0.504 —0.455 —0.115 0.572 —0.104 —0.380 —0.031
BB (X5)  —0.235 0347 0241 0.739 0349 0252 0.033

G (X,) —0.774 —0.341 0.223 0.296 0.160 0.302 0.110
B (X5) —0.664 0390 0.015 0.236 0.500 —0.062 0.019

D[4,3](X,) 0.646 0395 0.557 —0.119 —0.269 0.148 0.087
D[3,2](X;) 0.788 0.290 0.367 —0.073 —0.367 0.096 0.059
DPn(X;) 0.150 0.530 —0.246 —0.312 0.349 0.588 0.003

To(X,) 0.713 —0.465 —0.138 0.072 0.498 0.028 —0.050
Tp(Xyp) 0.547 —0.697 —0.285 —0.037 0349 0.075 —0.002
Te(X;y) 0342 —0.057 0.614 —0.466 0331 —0.147 0.375
AH(X,,) —0.511 0.690 —0.079 0.261 —0.254 0.001 —0.325
AHr(X;3)  —0.645 0336 —0.435 —0.180 —0.225 —0.053 0.403

WE(EREEE (X 1y)  0.336 —0.526 —0.081 0.123 —0.636 0418 0.023
BATRIE (X 5)  —0.445 —0.379 0.591 —0.123 —0.365 0.316 —0.224
(X)) 0680 —0.123 —0.594 0227 —0.243 0.096 0.208
RARE(X7) 0,639 —0.107 0.641 0.063 —0.238 0.255 —0.196
WA (X)g)  —0.526 0.631 0202 0444 0249 —0.101 0.030
WM (X19)  —0.466 —0.347 0.457 —0.577 0300 —0.047 0.078
B (Xy9) 0317 —0.444 0.136 0.071 0.714 —0.028 —0.275
IZARB(X,) 0092 0.621 —0.187 —0.447 0.053 —0.558 —0.060
THIBEIE (X,) 0.060 0393 —0.334 —0.070 0252 0.611 0.505
B (Xy3) 0.887 0316 0224 0.075 —0.073 —0.132 —0.121
HiBHE (X)) —0272 0.042 —0.234 —0.744 0.066 0.153 —0.382
PERME(X,5)  —0.371 —0.436 0254 0.068 —0.191 —0.339 0.631
WPE(Xy) 0715 0079 0.507 0.372 0251 0.099 0.076
oKk (X,7)  0.899 0256 0271 0.076 —0.089 —0.128 0.004
MM (X,s)  0.861 0.238 0382 0.188 0.002 —0.119 —0.003
FEEE 9291 4.548 3.844 3.128 2.831 1955 1.495
i 25 0T (%) 33.182 16.243 13.727 11.173 10.112 6.984 5340
BT (%) 33.182 49.425 63.152 74325 84.437 91.421 96.761

ARG« TEAEAE A SOy S5 PR R EG 3053 3(Z3) 1
FRUEAEAN )y 22 DTS5 3.844 F 13.727%, E2L
ARBLIIILIRE | B AR BE AR LR 5 8 32
S5y 4(Z4) B RENEE N 7 22 SRR 43 5k 3.128
1 11.173%, EZAAFTME A HHABNT & & WE(ER)
() A BB 25 BRI B0 8 2RSS 5(Z25) BUdFhEE
FJT 2E TTRRERS 0 2.831 Fl 10.112%, 1ETERY I
BRSO IR AT 3 R AT(EL; G255 6(Z6) AR
AEAE AN 7 22 DRk 3R 43500 1.955 Fl 6.984%, 1ETEH)
5y F IR A EFIUK 45T 5T B B B ORER T (E 3R
43 7CZ7) W FRAEAE AN 7 25 BTk R 43 0 A 1.495
1 5.34%, 1EX3 25 N SR M B8 {E .

AR R R AE A L REAE 1] dat, 42 RS =0
T 10 ANHE SRR A 2S5

Y,=0.215X,—0.165X,—0.077X;—0.254X,—0.2 18X+
0.212X(+0.259X,+0.049X3+0.234X+0.18X , o+
0.112X,,-0.168X,,—0.212X,5+0.11X,,—0.146X s+
0.223X,,0.21X,,—0.173X,5—0.153X,5+0.104X,,+
0.03X,,+0.02X,,+0.291X,5—0.089X,,—0.122X, -+
0.235X,+0.295X,,+0.282X 5

Y,=0.058X,—0.213X,+0.163X,—0.16X,+0.183X s+
0.185X+0.136X,+0.248X3—0.218X,—0.327X,,—
0.027X,,+0.324X ,+0.158X,,—0.247X,,—0.178X , s—
0.058X,,—0.05X,,+0.296X,4—0.163X,y—0.208X,,+
0.291X,,+0.184X,,+0.148X,,+0.02X,,—0.204X , s+
0.037X,+0.12X,,+0.112X g

Y,=—0.307X,—0.059X,+0.123X,+0.114X ,+
0.008X+0.284X+0.187X,—0.125X;—0.07Xy—
0.146X,,+0.313X,,—0.041X,,—0.222X ,—0.042X, ;+
0.301X,5-0.303X,,+0.327X,,+0.103X ,4+0.233X o+
0.069X,,—0.096X,,—0.17X,,+0.114X,,—0.119X,,,+
0.13X,5+0.259X,+0.138X,,+0.195X 5

Y,=0.181X,+0.323X,+0.418X,+0.167X,,+0.133X—
0.067X—0.041X,—0.176X4+0.041X,—0.021X,,—
0.263X,,+0.147X,,—0.102X,,+0.069X ,,—0.069X | s+
0.128X,,+0.035X,,+0.251X,4—0.326X ,,+0.04X,,—
0.253X,,—0.039X,,+0.043X,,—0.421X,,+0.039X, s+
0.21X,,+0.043X,,+0.107X g

Y =—0.036X,—0.062X,+0.207X;+0.095X ,+
0.297X5—0.16X,—0.218X,+0.207X+0.296 X+
0.207X,,+0.197X,,—0.151X,,—0.134X,,—0.378X, ,—
0.217X,5—0.144X,,—0.142X ;+0.148X +0.178X o+
0.424X,,+0.031X,,+0.15X,,—0.043X,,+0.039X,,—
0.114X,5+0.149X,—0.053X,,+0.001X

Y =—0.019X,—0.271X,+0.18X,+0.216X,—0.044X -+
0.106X,+0.069,,+0.421X3+0.02X,+0.053X, ,—
0.105X,,+0.001X,,—0.038X,5+0.299X | ,+0.226X , s+
0.069X,,+0.183X,,—0.072X,5—0.033X,,—0.02X,,—
0.399X,,+0.437X,,—0.094X,,+0.11X,,—0.243X, 5+
0.071X,,—0.091X,,—0.085X 5

Y,=0.111X,—0.026X,+0.027X,+0.09X,+0.016 X+
0.072X(+0.048X,+0.002X3—0.041X,—0.001X, ,+
0.307X,,—-0.266X,,+0.33X,,+0.019X,,—0.184X, s+
0.17X,,=0.161X,,+0.025X,,+0.064X,,—0.225X ,,—
0.049X,,+0.413X,,—0.099X,,—0.312X,,+0.516 X5+
0.062X,+0.004X,,—0.003X ¢

LL 7 A FE 53 e X p W 14 U7 28 TRk 3 A, T
B 2% i Bl TE RS B 25 5 1500 Y=0.33182Y +
0.16243Y,+0.13727Y;+0.11173Y,+0.10112Y s+
0.06984Y (+0.0534Y 5.

b5 198, RIS 19, Wi 50, W 15, 5%
T19 SRS 11 L5450 N IEAE, TR HIDER 2R G
A SRS, TIARES 22, 7528 28, T35 37 A5l 6 =
1353 R E AT REVERY 235G i BB 22, AT BAE by 4%
s AR (R 9).
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Table 9 Principal component scores, comprehensive scores and ranking of different sweet potato varieties

n A Y, Y, Y, Y, Y Y, Y, Y He4
ES -3.1531 -3.8137 1.6291 -1.0467 ~0.9878 -1.8323 0.5213 -1.7591 10
28 -3.3256 -0.6161 -0.1523 2.0362 -2.5373 1.7806 -1.1883 -1.1926 8
W ~0.3704 -1.47 -0.3381 1.8856 2.8727 0.7139 0.6145 0.1757 6
Fi#19 -0.3963 3.2924 4.0283 0.3455 0.0808 0.7698 0.8154 1.1003 2
2 -0.7712 0.7757 ~2.8357 0.2834 0.7192 0.1978 -0.9139 ~0.4497 7
15 1.582 -1.0393 0.2179 1.134 1.7688 —0.4478 0.3715 0.6802 4
w37 -43153 2.8882 -1.3533 ~2.0668 0.7748 -1.1888 -0.1305 -1.3911 9
FT19 2.6564 0.1267 ~2.1952 ~0.8205 -1.941 0.7649 2.5085 0.5001 5
50 3.3944 -1.2924 0.8956 -3.2605 0.4973 1.5497 ~1.4844 0.7543 3
55198 4.6991 1.1485 0.1038 1.5098 —1.2475 -2.3078 -1.114 1.5819 1

2.9 BRSNS JEHEA T E AT, S5 5RFREH 10 5 Fh Z [FEH f

MR H B e M ST AR A 25 0, R 4H TR B
BT R GE RIS, DASF O BRI B o B bR
HE, X 10 S H S AP U TR IS0, 15 3 R ISTE R
E(E 3). M rRR=CIEECA 15 B, AlEE 10 4~ H 2%
SRR R RIS, oSSR 11, WS 15, IR 22 R
S 1255 55T 190 W 2 198 Al 50 KON
I 2% B2 19 BONER 11 25 R 6 5. 753 28 Ty
IV IS B 37 SRR VIS GG TEM TR, Brak
AR SE S5 IR EE AR R, A5 T 2 BB VERY &7 A
TEMT I IR R s A 11 ST HUIRIE . K5 R &
EERAER, A A% A B R RN RORG P s v s A T 2 LB U
Aoy AR, TERPRIARRE, Wy 4 Tt e v, ok
FIRE MR A, 35 BV R S T Pl 48 TV 288
25T B B AR, A A B AR L SRR P AT M
B2 5V IETEMPRIAR RN, R S BURAIR, By 4k
PERNNE AR 22, FrLASS TV ZEMeE V 28R B HE
B AN T LA

(P A735A22 (2D R AREER P
EHEEIE R R
0 5 10 15 20 25

W 3
15 6J
w2 5
FT19 8

. MB198 10 -
W50 9
519 4
e 1
B8 2 |

w37 7

K3 AFEHES M RERIGERE
Fig.3 Cluster pedigree diagram of different sweet
potato varieties
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