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Evaluation of taste quality of sweet potato flour from different varieties based

on electronic tongue technology
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of Agricultural Sciences, Xuzhou 221131, China)

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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SEVESCE AT, IS RRMFE 200, AT SE4Hr4
FL T AGEI B AR SRy — b BRI R 52 by BB B, RE
% LI IS N Y R 21832 7 XA H RS M I, T K A i
PEATRAL, TR AT AR — S8t A T, HAT i R
JE . ATEEME . EEMEMMLADC B, sz s
FEFLE TS O 2R OoR A PR il U R ik
ot (5 SV o S B A 8 SR AR v, B T S R TR A
AR B R o ABFTELIA R AR 5 108 sk, R
IR IRSERBI RS, A5G ZIo0a A 0r il
Wi )3 2 A (ELEA T AR SR 07 A R B 2T, DA T
FERP A EIR b PO R — R AR . (EBERY T I

2 MH5EREE

2.1 SEIeMR

WEE 602, EES S WEE2S Fy 20, B
15, RE 55-1, 6 HESEM CTHRIEL X IRM R
v AL T, B FIBH PR ISR S LT
6 PR BEAR VA T (TS L TR | SR L gk | Sk | Fiuk)(H
K Insent 23 A)).
22 UEBEHE

SA402B HL T (A7 Insent 23 H]); CY-DI32L FIF 4
ML 1L 1T R XARAEHLIN ) 7); JA3003 HLF K-
FALLRT); TDSM-WS B UL TR S A D LR A
B2 HD o
23 LWHE
23.1 Hepfa

A3 IR S A 5 % 50 g, A 250 mL
FRABKFT B AR, 3500 t/min B0 15 min, i, B EFER
SH.
2.3.2  SA402B kM B4

SA402B MRSt T R G B, 1R . e B kA

Mo ABIRARRIRIEARIRAS . FEE S L F AR IR B A5 Bt 4
Ao WRBE AL RS TR 1) i 52 AR R A1 S L i ARORE A2 ARSI
o B A SR A3 7 I i L R L A S A
BOFR 5 R E K5 5538 & TS-5000Z 145 1 rh L b Hi 2%
(central processing unit, CPU)HFJEATEHEALFE . B T R
18 AR S SRR ILFR 1,

(WG RERTEAL

TEALIR AL AL B Ag/AgClHL A DAL IR 2%
Wi I, AR, T LGRS, BTSI0E
W, WAk 24 h, £

TGS LR AR e o H AT D 5 L R R 1) 3 3 A8 e B
L AR, TR ES R, BT 3.33 mol/L KCI
w6k 24 h, &R

TR AL S |« TR RS | BERAR IR | T RAL
EESFIRIRAL RS 5 AL BES 12 2 DS iR T
b 24 h, FHORAGIEESFIZ L HRIGAL 48 h.

QHEFHME

2 HOT WA AL B0 RN A R TR A VA TR, R IR
PR F1 i rp A MR B AR, T AR DS LA
PR B A6 T R G050 UL AR AS B R IR R,
BRI AT G, GRS AR BRI AL, b
ARG iR, BAERTATIE 5 IR, EUG 3 WE G
WA BR L AVE A T IR 8L i i .
24 Gt

Ph 6 MR 6 DN FEAERFN 3 A [E1 R A i 2 5%
BRI TN TR, 0 Jr 25 50 A X 45 R HE bR 10 25 S vk
1143, 15 F Bz IR b (Pearson) AH S P 2347 X5 A [8) 724 W 45 A
Z 18] (4 A G M A7 4 B 88 T 3 840 43 BT 12 (principal
component analysis, PCA)XF AN [R] H 2825 1006 0k &5 Jo 1) 22
S AT o BlER G20 BT i (statistic package for
social science, SPSS)25.0 #f45ehk, 1ERI@ A Origin 9.0
WAFSERL

3 HREHR

31 TEGAMEZSEMNSEREERSE DT

MLl 6 ME AR, RIS T 6 AR A FD
HESIE R . T50k . M Rk fEL . Rk, 5
BRI, JRMRIEOR | fERR 2 B O IR IR ARG I,
22 2 AT LU O R T  ARI ok | R S Rk
Frbk bk . VK IR AN EEOK o B R 2 A R R (P
<0.05), BRMAIERZ AR EE R, HEE 602 Jick
PEIOR . BOR RN EEDR B s, RN, BRI
B AL F A SRR

X H S5 R 25 G R AR AR B HEA T A CME AR BT (R 3),
2 3 R AT, TSR AL RS bR 2 18] B
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BRI ORE, HRR IR S R | IR SRR L IR [k | BFIERR, R IR S SR 0k | Sk | R R R R
HEBRETR | EDR | BEDR SRR | R A R OROE, JRUR LA S IEAR G, BRI [BIRS EEOR | BEWR TS R A
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Table 1 Characteristics and performance of electronic tongue sensors
AITEA A
fis 3 44 —
SEAC IR (RH X ED) Ml
SEVRAL S BEDR(BHERR . RLRR SR MEEIR) SR B (AT S R R e OR )
SRR AL SRR (B Eh S IO 5 1 YRR o
PRV A% [ FRVR(BETR . FTBRR . I AT RS 5 DR YR IAR) G
R A WORGE IR TS R AIRIE, 7ERMRE T 9 A £ & 1) TR MR (L | oS — R IR
AL s TR (R 505 DI R URIE, R BT S A i vk [l k) TR MRS . 20l S5 2B EK)
FlTWRAL s FHOR GBSO S5 | A RITIR) xk
R2 TRESHHESEMSERBIRNERE DR
Table 2 Significance analysis of taste indexes in sweet potato flour from different varieties
S EL R WORMILR  BkmIR SRR [N IZUN Aok
%2%32% —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°
iif -23.02£0.26°  0.55£0.12¢  17.84£0.11*  0.29£0.02° 7.88+0.10°  9.75£0.69°  13.54£0.01*° 11.31£0.25° 16.45+0.13"
i‘%%% a c c b c b c c be
! —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 —20.3540.63"  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°

ELEH
.- ~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°
:=1
?‘;%1 —20.84+1.04"  4.24£0.06°  5.49+0.05°  0.13£0.02° 2.01£0.26°  5.04+0.80° 9.2540.15¢  —-6.29+0.75" 17.72+£0.91*

T AR AASIR] “FEE A [R]— 17 5000 0] 22 5 .35 (P < 0.05), A MR R FRR AR Z BIH B & 2R,

®3 TREIGMHE SN BIEKEIE XM 57 (n=6)

Table 3 Correlation analysis between different sweet potato flour fromdifferent varieties (Nn=6)

Rk TR LS ORI BRI L7 SR F BB [EAS IS

JRIk 1.000
LS 0.286 1.000
AU —0.409 —0.948" 1.000

FUNEIUS 0.064 -0.855" 0.811" 1.000

NG S -0.326 -0.956" 0.982" 0.885" 1.000
LEUR —0.669" —0.843" 0.926"” 0.597" 0.886" 1.000

i1y =iy -0.211 -0.827" 0.863" 0.881" 0.932" 0.743" 1.000

51 -0.212 -0.797" 0.877" 0.872" 0.906" 0.796" 0.867" 1.000
CHLS —0.389 —0.340 0.241 0.140 0.290 0.264 0.373 —0.064 1.000

T TR BB A (P < 0.01); "R BB (P < 0.05),
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Radar chart of response intensity of electronic tongue sensor

Fig.1

33 AEIGMHESHEMEKRSRERS 5

i FH 3 R 43 A X6 AN ) 5 o 38 25 26 ) IR 10 A £
ZREYET T 00, 3R 4 AT BT 2 A R ih e
TEAEA 58 6.362, 1.453, ¥KTF 1, HFZTTHRD 5

70.688%.16.142%, RFJ7 ZTTHRE K 86.831%, KT 85%,
FHASE | ERUATASE 2 ERUT S T H S ARG & T
IR EEIRER, 7T LR BH 25 108 R 1 B (R L
FE USRI 2 > F AU R 9 MR Em T S5 1E
Ry T, 1K B R A AT,

FRSY 1 5 FRSY 2 WA FERAFEE 2 BiR, $H—
TR 32 AE R R AR T R (TR | VR TR [
WEBRIETRR | EERR | EER I RS, B R R H
T AEAH A RRAE PR R R (R FH R

M ERSHFAR5E L UE @& 3), KRR
BE ZECE I RORE, AR RS, ULEHAR
AR AE R B0 T R S AR TR A, I A8 E R R AT
RG 54 ] AR Ay AR R B R . 3R
B8 SRR 55-1 [ALMBITHIRES =, TR 553 602 HAEK
BUTRRR | JRBRIEIR | PRI | R | AR T R R bR
P, MR 2 SRR iR, ST 21 MRS 1 B
TER IR U, TR . BERR . EERIIER | VEOR Bl
it A 3 BB L AR
34 ATESMEEZESEMERBREESIEN

R T R AN TR) B, VB (952 ), %o 4% 48 5 T 1R M
WATRRUEACAL IR, B b a0, izl | M TCEN
B (Z)1~Z%o) o JHEAEHRAE 5 1Y 32 B4 2 Ay (B3 LA =8 A o
AR AR IR AR A, fEAS3] 2 A2 o TR A e AR Bkt
N BIARAY BB, FRRSY = T RS 5 RBOAHNT
HIbREAL AR B, 745 TR T8 A B i 4 1200

F1=—0.060%Zx;—0.149%ZX,+0.154%Z%;+0.137%xZx4+0.1
57xZX51t0.143%xZXc+0.146XZX71+0.143%ZXg+0.048 xZXo;

F2=0.562xZx,—0.012xZX,—0.011xZx;+0.282%xZx4+0.033
xZXs5—0.189%ZXs+0.065%ZX7+0.206%ZX3—0.457%ZX9

®4 ZPERSHIFEETIRE

Table 4 Eigenvalue and contribution rate of each principal component

IR R SRR PRI A -y A
EB
FEAE(E JrETREY% R 2R % AR AL Jr ZE TR /% RIJi 2 TMAE %

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 5.641x10° 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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Fig.3 Factor scores graphical representation of PC 1 and PC 2 of
the principal component analysis of sweet potato flour from different
varieties

F R AR = [ DTk R/ A 38 R i) BT
BREE, NI ST 25 A 15 43 B+ AR, F=0.814F 1+0.186F2.
HR A 25 A A5 40 BB ST 50 S [) i - H 25 26 00 0 W
MILEA AR, 0t DI AL Al 0 H S5 00 (0 45
NRJTRAT . R S HRT LA R [ R S A
AR Ay T BRI U TR 602, WA 2 5 1R
HKERE . FT 21, Bilt1 5., H#E 551,

2 i

HHT 55 e 0 T R GEM Z o0 g ik A &
BB, KB 6 A SR H S ek 1R R b A AE ]
WEFRBR AN . SRR R IR . IR R

& Bo oo =

=

SR, B 602 FACHEIER | BNk = 5
B35 5 T HAB L FR (P < 0.05), 9 A 8 2541 T HAth i (P <
0.05), ULEIZ SRS 1EH B R0 T H AL SRS 0K, BREH
BRAL, 25 MR b I S A 2 A DG

W3 E A TSR] 2 DN WILRFHEE Y KT 1 R
4y, HE—FRAMRE IR . ek ERREI . BR ERE
fif W | IR 3 AR, L5 22 DTk R 70.688%;
F AR AIRRR, FHy 22Ty 16.142%, 2 1~F
AT BT Z TN 86.831%., HE v T HAYH 25
TERSBEVR A R ZE A PPN TS, A5 R R SR H e
GEAPEMEHESI e, W] % X0 S WA [m] Sh Rl 22055 76 R ik
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Table 5 Edible quality evaluation scores of sweet potato flour
from different varieties

F1 F2 F
R 602 1.362 0.146 1.136
WEH RS 0.972 -1.079 0.591
HEH 25 0.457 1.405 0.633

FFT 21 -0.876 0.652 -0.592
15 ~1.049 —0.126 —0.878
¥ 551 —0.866 -0.998 —0.891
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