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Abstract: In order to explore the relationship between different varieties of starch-processed sweet potato and
their vermicelli cooking quality, the starch composition, physicochemical properties and vermicelli cooking
quality indicators of sweet potato were determined, and correlation analysis and principal component analysis
were carried out. The results showed that the cooking quality of sweet potato vermicelli was most affected by
the gelatinization characteristics of starch. The crystallinity showed a very significantly positive correlation with
the vermicelli swelling degree (P<0.01),and the crude protein content showed a significantly negative correla-
tion with the vermicelli swelling degree (P<0.05). The trough viscosity , breakdown viscosity, peak time, gelati-
nization temperature and total phosphorus content were significantly correlated with the vermicelli breaking
rate (P<0.05). The gelatinization temperature showed a very significantly positive correlation with the boiling
loss of vermicelli (P<0.01). When processing sweet potato vermicelli, suitable sweet potato varieties can be se-
lected with gelatinization characteristics, crystallinity, crude protein content and total phosphorus content as

the references to improve the cooking quality of vermicelli. Three principal components were obtained by prin-
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cipal component analysis, with a cumulative contribution rate of 87.894 4%, and a comprehensive evaluation
function was established : F=0.465 7F,+0.302 2F,+0.232 1F;.
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Table 1 The components of starches from different varieties of

sweet potato

Aty gl ik g ]
‘I 197 59.93+0.13"  22.90+0.15°  0.23+0.05*  2.04+0.48®
W 1T 63.03+2.11*  20.40+2.22*  0.28+0.05*  1.89+0.63"
W17 63.46£1.75° 20524128 0.27+0.05° 2.09+0.21
Y277 64.03+1.44*  21.17+2.84*  0.28+0.08*  2.63+0.12*

T R )RR 22 5 .35 (P<0.05)

MR 1 ATAL, 40 H 2B A i SR TE R & A
59.93%~64.03%, i1 5 Z2 51 3 > fi B0 S BE E Ry B
5 R 1974 B F 25 (P<0.05), 4 N HEHFE
KM EEEVER S AT 20.40%~22.90% , LA 1 & &
1E 0.23%~0.28% , ¥ A B 3 25 5+ (P>0.05) , H 0
HEHEVE R E RS O AU — 30, HYE R b ELEE UE Ry
e R, TR B R 5 B MR, T R 22 T R
fpo20l Yy 1 RN M 27 MHAR A R B R,
‘RE IOHEASEMNEMK. RS ENT
1.89%~2.63%, iy 55 1”1 ‘¥ & 27 & Flje) 22 5 i 3%
(P<0.05), ‘W% 17 RIS 197 B & o
2.2 IR EAFPE S TE A 0 R AT

FA 2 2 B b T A9 AU A B 4 A R R 43 D
HRNE BRI 2 —, HAER W S E R
JERU, FEVE M AR TG b, S 4 H T I R E R
.

AN [R) b e oH S R B 2 iR .

22 A, W 1R LE B/ NTHE 34
APl (P<0.05) o 4 A Fh Y a* 8 b+ ] JC ik 3 25 57
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Table 2 The white index of starches from different varieties of

sweet potato

il L a*Hl b*{H 14
‘R 19° 78.4620.74 —1.21x0.220  17.0420.30°  72.50+0.68"
HTE 1T 75.37+1.65" —-1.05+0.31¢  17.72+1.01*  69.63+1.94"
170 77.83£0.42¢ —1.0520.07* 16.83+0.09°  72.1420.28"
W 270 77.6320.98 —1.05+0.08" 16.83x0.42¢  71.98+1.00°

1 FBR [R) R 7R 25 57 1 35 (P<0.05) o

(P>0.05) . WAERIR/NSZ LHE RS2 AR, K T
B U WAERZE/DNTHE 3 (P<0.05), HEEM
PRV R 19T I 1T M 27
17 782 ORI AH 2 A — R B R
HE 20 BRI, v i B 2R ) o 2 1 22 T SR AL T
VERITR AL IR R , 1955 HE W o S vy A il (0 A
CRITTHE , DT AR JE A5 A 220 T ° R 19 1 i
BT ISR A RO R AR e sl
2.3 OR[E] R E A I RURORE 42 43 A

VER URL B 25 R/ N2 B2 e HC A i fin T A vh
AR BT2 . Dx (10) R RE AR /INTIZ A A TE# UKL
5 10%, Dx (50) Jy LA , Feom BLAR /N T AH Y
K URL i 509% , Dx(90) 7 REAR /N T (B A TE 3 UKL
1 90%. 4 /~af P H SR BURORIAR A0SR 3 BR

®3 AEAMEEEHERAE

Table 3 The particle size of starches from different varieties of

sweet potato

wm
i Dx(10) Dx(50) Dx(90)
WEE- SN 11.45+1.63 28.71+0.44 81.87+1.47
RN 10.82+0.67¢ 22.13%1.56" 72.88+8.21"
RIE-ShA 11.17+0.712 24.97+2 44" 113.71+5.69¢
Yo7 11.98+0.27¢ 24.33+0.50" 53.99+2.63°

T - [RIZA [A) PRR 3R 28 5 i35 (P<0.05)

H 2 3 50, R RIARAE 22.13~28.71 wm, 4 4~ &
Pl Dx(10) Z (8] JC i 3% 22 5% (P>0.05) , Ui FH 4 FhJE #y
1 Dx (10) K /NRE 2 AT AR R AR B0k R M TS5 19”7
Dx (50) (4 WORLRLAR ik 25 K T H & 3 4> i filf(P<0.05) ,

Forp g 1 R ROR B/, O 2213 ume CRTE 197
UG 17 M 277 19 Dx(90) AT AE R
#2257 (P<0.05), ‘W # 177 19 Dx(90) BURDRIAR K T 55
G 3 AT AR T B E Ry RS 5 SR [25 [41E (Y
TIURDRLAR IR RR 22531, AT RE 2 DR by HL A 45 D A3
I SIS RN W SR FE 53
2.4 ANTA] i FhH B TE B B2 AL B I K A A
orhr

4 H R TEA BB AR K H (A6 b
N 4 JiR .
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Table 4 The retrogradation degree,swelling power and

crystallinity of starches from different varieties of sweet potato

dn A ZALE 1% MK (g/g) 45 1%
‘19 31.22+6.69 30.60+0.64 50.50+0.85
e 31.29+3.68" 26.30+1.27° 48.71+0.90
W17 31.266.59 29.21+2.21% 48.82+1.67"
i 27’ 31.81+1.14 27.49+0.96" 49.61+1.45

T : [ ) PR 7R 28 5 B35 (P<0.05)

2 4 AL, 4 A4 SR H SEE R 0 8 0 AR A
Fil R 31.22%~31.81%, Horb By 55 197 2 AL &AL, “ Wy
27 AV EE fen, (H S A ) 22 ORI 3 (P>0.05) .
‘T 19T MK SR R, RO T 17
277 CHNEE 1, PR 19 K B T i
17 ¥ 2 277 (P<0.05) , 4 /> i Bl e Ry 12 ik 35 2 1k
B[R 26.30~30.60 g/g. 25N T 48.71%~50.50%,
SRR IE] 22 5 OR 2 (P>0.05) , Horb BT 28 19 A BE k45
Ao, I UM 17 H R A4 A
fio JEMYLE S IX B2 R HES BB 1 S EVE R A, 4
pi JEE AT D) A 0 ) P k20, 4 A i R H S 1 4
A B R/ ING AR 6 BT I P T A e R HE I — 3
2.5 N[E] b A B R R AL AR S A

VE M AR AR R P 5 T R 22 5 o 1 D A
Shy THI 4 F TR A AR R R R R A 1 U R I B T
A A A A AN [ 2 T T o8 P 058 A Sy 5 ) S 57
4 AR H R R Re R BR UL 3R S

£S5 TRAMEZEEMMLETE

Table 5 The pasting properties of starches from different varieties of sweet potato

At BB P AHHRE P JifiAEL/cP AAARIE P /P W ] /min BRI/ C
‘RI197 480820+258.12°  2669.80+269.50* 2 138.40+418.30° 3 456.80+205.26* 787.00+75.42"  4.56+0.29¢  78.33+3.29°
W 4 804.50£340.96" 2 605.50£260.30* 2 199.00+256.19* 3 602.50+270.86" 997.00+43.78"  4.54+0.09"  78.53x2.00"
W17 4677.335312.85°  2627.50+613.08°  2041.75£513.74°  3491.255601.56" 863.75+26.03"  4.58+0.55"  77.08+3.49"
277 4842.67+281.27*  2552331385.20°  2290.33x258.14*  3354.00+330.80° 801.67x90.54"  4.48+0.08*  77.37+3.32:

1 FBR [R) R348 25 57 1 35 (P<0.05) o

I 5 Al BRIl A (B4 i o ) R A8 A e
(H TR 225 (P>0.05) o HA Af-(EL W B s 6 HE AL

ROIE M2 (H, R TE B AR E VR, 4 D AR R R
N 27 R R RO AR D B AR
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W R AEAE KT 3 AR, R I (A
AR IR, AR PR 22 . 4 SRR UE K 1 O TR
BETE 77.08~78.53 °C, T 17 BT B d5 e o
2.6 AN[E] SR SR 22 (0 75 38 i B AT

FEAE N TR A Ry 22 TR ) T AR R L 4 A dn Fh
H W 22788 M AN 6 iR .
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Table 6 The cooking quality of vermicelli from different varieties

of sweet potato

i R B/ (glg) H A% Wi 221 %
‘T 19’ 4.150.11° 6.80+0.05% 6.63+0.25"
S 3.57+0.12" 6.53+0.35® 6.95+0.17"
W17 4.030.49® 6.18+0.50" 10.93+0.01¢
s 27 3.75+0.18 6.98+0.38¢ 6.00+0.41¢

T : RIS Rl PR R 28 5 B35 (P<0.05)

HH 2% 6 nAT, T 19 By R I Aok, I Ok
LI FEK TR, M 24 TS, O 17
T 27 W U EAR, R 19T R4
T BEAETE 35 25 57 (P<0.05) . B b A B R “
E27 YO EHE 19 W U W 17 AR,
EE T MW AR R, AR E R T W E U
‘RIEE 197 i 277 (P<0.05) .
2.7 AN[E] SR H R A AR Rk 42 2% 3
Jo O AH DG AT

W, VE R Bt ORI ORIk 55
VE B B WA R R B LR Y ZE A B UT M
Kel19-20.24.27.291 - [R] h | A] 3 2 AT S E K 0 AL AN
AR 5 H ) 242 25 38 i o 22 ) 1 A DG 1 R T30 43 24
RS . R H Pearson #H5GVESHT 4 A~ H 28 5 Fh e )
ZH A B LA B HL ) 22 2% 25 B b 22 8] ) R G
P, S5 7 s

HH 3R 7 TN, VE M 45 o B 5 by 22 B B R A S
TEAH & (P<0.01) , UK TR BE 5 03 22 28 il 451 0 A W 3
IEAHIE(P<0.01) , A (G EE O AL DA {RLERT [B] | ORI
JE #5500 22 W1 45 R I 3 AH 56 (P<0.05) , 2B R E S5 8
2L W SR L IE A OE (P<0.01) . B2 758 MR %
R AR B, PRk S S B E R o LA, L
R VL B A7 SCREVE R S B, (AR 22 B B
ZhE T AR B AR P DOl

FLEE A& 5 Ry 22 0 B 3% 67 R 9C (P<0.05)
E A Y A BT T T B v LA A A R Lk ol T
A T RIORY 22 () 5 R R LIRS i S 22
R 2 ] 3 AR 56 (P<0.05) , B 7 2035 T M) e e
568 119 ] B R A R ARG D oy 9 o8 M JRL B, L B4
Ky 35 B EER2) 5 O BRI 45 A 10T, 3R 1 B
VER O i SCHEVE R R 22 R A T I R

F7 HEEMER USRS HLERRROEXES
Table 7 The correlation analysis of the vermicelli cooking quality
with the components and physicochemical properties of sweet

potato starch

sl i i Hh R Wi 4 %
KEETER T -0.241 -0.055 -0.343

ESUNERE iy g s 0.270 0.069 0.151

R i -0.587" -0.320 0.446
B -0.058 0.169 -0.519
LY -0.110 0.139 -0.510
a*fl 0.103 0.468 -0.047
bl -0.180 -0.182 -0.211

W 0.342 0.121 0.262
Dx(10) -0.017 0.010 -0.223
Dx(50) -0.117 -0.380 -0.023

Dx(90) -0.090 -0.199 0.365
AL -0.003 0.408 -0.379

g i #A -0.246 -0.223 -0.366
25 0.757* 0.347 -0.384

I e R 0.122 -0.441 0.066
AE R -0.119 -0.44 0.574"
J A 0.220 0.115 -0.551"
LA BRI -0.171 -0.395 0.620™

MESED -0.153 0.227 0.056

W (R F 1] 0.181 0.207 0.458"
A T 0.397 0.599* -0.518"
g 1.000 0.455 -0.082
ERy PN 0.455 1.000 -0.278

Wi 2% -0.082 -0.278 1.000

A RRTE RS R 0.05 BF M 5GPk 3 5+ 7EE(S 0 0.01 B,
AR B

# (P>0.05) , Al BEZ X JLA Al R IA] ELBEENS SCHEVE AT
G 25 (P>0.05) F 5L
2.8 N[ R EE Ry AL ) AR By 22 78 38
JR A S a3 oA

XFH B ER B 22 25 PR AR PEA T LA o0, AR
W 8. 9 Fm.

F8 3NEBHSWEHEE. . REER RitmmkE
Table 8 Eigenvalues, contribution rates and cumulative

contribution rates of three principal components

EI G LA TR/ % STk %
1 9.005 7 40.935 0 40.935 0
2 5.8434 26.560 8 67.495 8
3 44877 20.398 6 87.894 4

H 2 8 WAL, 24 MEFRREUH 3 A F sy, | 3 A
F N B R EAE 235 9.005 7.5.843 4 1 4.487 7, &
TFBTHRR A 87.894 4%, REAS AR H B e My 4L al W11k
FEMEFRY 2225 28 5 B 26 KR o5 8 o PRIk, 328 BT
3AEMAENEE E NSy, RIEEAR I RRE ) 2 (R
9) 4 it B R /INAT i, P s 8 1 RN R AR AR T 2
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Table 9 Eigenvectors of three principal components

T b5 ES %! FEr 2 T 3
EEVEN 0.167 1 -0.2012 -0.268 9
T EBEVER -0.1275 0.288 2 0.278 4
HMEA & -0.2453 -0.1657 0.2549
R 0.3185 0.001 4 -0.138 8
LHE 0.238 4 0.223 1 0.197 4
a*fi 0.128 6 -0.3073 -0.030 4
b*E -0.3118 0.016 1 -0.1595
w 0.1281 0.154 0 0.302 3
Dx(10) 0.2627 0.175 6 0.198 1
Dx(50) -0.026 6 0.378 0 -0.1855
Dx(90) 0.119 1 -0.276 1 -0.0311
e 0.1155 -0.043 2 0.380 1
P ik 34 0.143 3 -0.370 8 0.0429
45 0.206 1 0.083 2 0.3379
e = A 0.1111 0.368 4 -0.146 1
HEER -0.228 0 0.250 1 -0.0919
A AT -0.3147 0.102 3 0.102 1
ZAHFLE 0.1810 0.166 4 -0.2710
BN -0.3245 0.0439 0.074 4
WA o i) -0.283 3 -0.120 4 -0.014 8
TR -0.1558 -0.006 1 -0.254 8
A Al 0.202 5 0.178 2 -0.299 7
FRU/EPN 0.167 1 -0.2012 -0.268 9
i 4% -0.1275 0.288 2 0.278 4

[0 A > S W8 2 o > 9 it (B> b (B> W (L IR [R] >Dx (10) >
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