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Evaluation of taste quality of sweet potato flour from different varieties based
on electronic tongue technology
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ABSTRACT: Objective To establish a stable and convenient method for evaluating the taste quality of sweet
potato flour by electronic tongue and taste recognition system. Methods The taste quality of 6 sweet potato
snowflake powder was evaluated and analyzed by using electronic tongue analysis technique and multivariate
statistical method. Results The overall taste quality of sweet potato flour from different varieties were significantly
different. There was a highly significant positive correlation among the taste indexes, in addition to sweetness. The
comprehensive score mathematical model was established by principal component analysis to evaluate the taste
quality of sweet potato flour, and the scores of sweet potato snow pollen taste quality from high to low were: Xuzishu
602, Zhanzishu 2, Xuzishu 8, Qining 21, Futian 1, Xushu 55-1. Conclusion Electronic tongue is suitable for
evaluating the taste quality of different sweet potato flour.
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2 MRERE

2.1 SEIedR

WEE 602, HREHES T WEE 25 FT21. B
&t 15, ¥ 55-1, 6 MHESZIEN QLI RIE X AR MR
B EBFFEIT), FESFFIPH IR ISR S LT
6 PR BEAR VA TR (TG L BRI L T L Rk | SRk | FRR)(H
A Insent 23 A]),
22 UK

SA402B H, T (H A& Insent A 7)); CY-DI32L #4735
ML L 1T R ARSI T)7); JA3003 HLF K- i
RALZR); TDSM-WS B8 5 G O RS
FRAFD).
23 TWHE
23.1 Mo

A3 MNERBUR R A H B S5 6 45 50 g, A 250 mL
FEIBRAT BIR, 3500 r/min B0 15 min, 233¥, B LW
A
2.3.2 SA402B "R H % %

SA402B BRHE TR GE AL, (LA . BRER A

Mo AERES HRIEAL RS . PSS L AR A B
o R TR TR R ) Pl AR AR AR N 2 L AR AR AR A I
H o B A 3R A3 A% I R L (5 S A
B s 5 RIEHE S A 2 TS-5000Z LA 1) H g b 2%
(central processing unit, CPU)-F#EFTHE AL FE . B T R
TRRRA R S R RE IR 1.

(OHfE TS

TEALIR S AR L B Ag/AgClHLAR MR A%
Mo R, IMA R, EHE LGRS, BTS00
W, Wtk 24 h, 2

TEALS AL B AR S L s AR 1 3 3 A8 P I
L AN, EREE B2 O, BT 3.33 mol/L KCI
W, ik 24 h, &R,

TRl AL A . RGBS . BEORAGIERES  WIR(L
TEESFIRRAL RS 5 AIRAE AR I 2 5 iR 1
b 24 b, EHORMGIEAR IS LIRS AL 48 he

Qe

2 WV WA AL B0 RN A R PIR A VA T, SR R
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W& B E A TR 8L ST
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Ph 6 MRS 6 DN FEAIERFN 3 A R A il £ 5%
B VPN e bs, 67 5 25 20 B XA R FE A i 25 S gk
743 HM7; i FH Bz IR #8b (Pearson) AH 5 20 H7 X5 /A [R) 734 M 48
Z 1] (R A G M AT 4 B 8 T 3 840 43 BT 12 (principal
component analysis, PCA)XFAN [F] H 225 T8 M U oy Jot 1) 22
ST T o BAER ST 53 BT K {4 (statistic package for
social science, SPSS)25.0 #45Ehk, YERIf# A Origin 9.0
AFSERL
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Table 1 Characteristics and performance of electronic tongue sensors
ATPEM R
& IRk 2R —
FEABR XTI EIYS
fisf R AT TR BER(EILER . RS R EEE) BEUR S B (PRS2 1 £
AR A AR (B ETOHLER B 1L B JBLE) T
R KA R FRVR(BEIR . TR . T A PRSFS L IR IE) T
R AL R TR T R, AR T gUBAh £ & ) T IR [T A (ML e S — i A T )
WAL AR PR RA Y 0 5 | R A RIE, EARUR BT B A 0 S [l ik ) TR IR (% . 2090 45 S BT R
AR AL R FHUR B SO B 5 | 2 R T
#x2 TERMEESENHNSEKRIEFENES ST
Table 2 Significance analysis of taste indexes in sweet potato flour from different varieties
[IZUN FEUS U TEORERR kR SRERE VR JE S
s
fi%z% -20.75+0.01*° —0.31£0.01° 17.43+0.01°  0.52+0.01° 9.47+0.01° 14.79+0.01°  12.11+0.01° 14.07+0.01* 17.84+0.01°
%%% b d a c b b a b b
g 5 —23.0240.26"  0.55+0.12¢  17.84+0.11°  0.29+0.02° 7.88+0.10°  9.75+0.69 13.54£0.01* 11.3120.25" 16.45+0.13
i%%% a c c b C b c c be
e ~19.63+0.60° 0.83+0.05°  13.84+0.07°  0.48+0.02° 6.67+0.16°  9.27+0.60 10.35£0.01°  10.06+0.01° 15.59+0.31
FFT 21 —20.35+0.63"  6.64+0.04°  4.61+0.08"  0.19+0.01¢ 1.84+0.23%  6.19+0.58° 9.14+0.17*  4.03+0.05°  15.01+0.94¢
E‘ﬁH a a d e d cd e e b
LB -20.35+0.87"  6.59+0.06°  5.87+0.05 0.11£0.03°  1.73£0.25¢  5.84+0.65 8.61+0.16° -3.41£0.11° 16.32+0.87
fjﬁ —20.84+1.04* 4.24+0.06°  5.49+0.05°  0.13£0.02° 2.01+0.26°  5.04+0.80° 9.25+0.15¢  —6.29+0.75" 17.72+0.91°
T BRI SEBE 9 W] — AT ER A 22 5 B35 (P < 0.05), A MHFI R FRFEih 2 Mg A B EE 5,
# 3 AESMHEHE S LM ALK EHE X4 5 1 (n=6)
Table 3 Correlation analysis between different sweet potato flour fromdifferent varieties (n=6)
R TR R FUS WrOREER R ek ff R SR = R R LS
IR 1.000
FUN 0.286 1.000
bEEUN -0.409 —-0.948" 1.000
TR [l BR 0.064 ~0.855" 0.811" 1.000
b N IS —-0.326 —-0.956" 0.982" 0.885™ 1.000
ff R —0.669" —0.843" 0.926™ 0.597" 0.886" 1.000
U=y g5y -0.211 -0.827" 0.863" 0.8817 0.932" 0.743™ 1.000
A —0.212 -0.797" 0.877" 0.872" 0.906™ 0.796" 0.867" 1.000
itk —0.389 —0.340 0.241 0.140 0.290 0.264 0.373 —-0.064 1.000

e TR AR SE(P < 0.01); "R WA (P < 0.05).
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Radar chart of response intensity of electronic tongue sensor
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B (Zx1~Zoxo) o FAASTEARZE 5 (4 5 AT 2R AT (L Bk LA 6 143
ARXT R AR LR AR, A E] 2 A B A TR A e AR Bt
BIRIAE B ERAMES = 3 TSRS R BOA R
BIbRUEIL AR B, T 45 TR TS A B i i 4 R 1200,

F1=-0.060%Zx,—0.149% Zx,+0.154x Zx3+0.137% Zx,+0.1
57xZxs+0.143% Zxg+0.146% Zxy+0.143 % Zxg+0.048x Zxy;

F2=0.562%Zx;-0.012% Zx,~0.011x Zx3+0.282% Zx,+0.033
X Zxs—0.189% Zxs+0.065% Zx;+0.206 % Zxg—0.457% Zxg o

®4 BPERSHBAEEMTIEE

Table 4 Eigenvalue and contribution rate of each principal component

PG AR PRI A V-5
EBIY
FRAL(E TRETEA% BRI R TR % FRAE(E Jr Z TR /% F I Z TR/ %

1 6.362 70.688 70.688 6.362 70.688 70.688
2 1.453 16.142 86.831 1.453 16.142 86.831
3 0.868 9.642 96.473

4 0.215 2.394 98.867

5 0.069 0.765 99.632

6 0.024 0.266 99.898

7 0.008 0.084 99.982

8 0.002 0.017 99.999

9 5.641x107° 0.001 100
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Fig.2 PC 1 and PC 2 factor loading diagram of flavor quality of
snowflake powder of different sweet potato varieties
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Table 5 Edible quality evaluation scores of sweet potato flour
from different varieties
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