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Electronic Tongue Analysis of Taste Characteristics of Thermally Processed Sour Meat
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(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: The electronic tongue combined with multivariate statistical analysis was used to analyze the taste quality of
four fermented sour meats under different heat treatments. Principal component analysis, discriminant analysis and cluster
analysis were used to distinguish the different sour meats and heat treatments. The results showed that there were significant
differences in the taste intensity of different sour meat types and different heat treatments (P < 0.05). The meat samples could
be classified into four categories: 1) including Miao ethnic sour meat, sour meat with millet and microwaved Dai ethnic sour
meat; 2) including steamed, fried or roasted Dai ethnic sour meat; 3) including microwave sour meat with hot pepper; and

4) including steamed, fried or roasted sour meat with hot pepper, and there were significant differences in the six basic tastes

of sourness, bitterness, astringency, saltiness, umami and sweetness among these categories (P < 0.05).
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Tablel Information about sour meat samples tested in this study
GG () JREH Pt Rl KA
A GHBEIRD  BA 8RB WERTRREREA (iR TEWRER) 250 3
B EIEI) AL A KR ZHEESEESR (AR 265 6
C CRMERM) R & iR EMBAERTRTREA BRMHRD 0 1000 3
D OMKER)  BA &, Ik B AT 700 6

12 5 ®E

ALIOAH T ifT R MRr-FERI 2 A (R
HIRAT,; CU-420 (HZW21) fEE/KGH  Filg—IiE
BHEAERE R AR Rkl TR AR A s
BHIEEIRAF; BEM. BT RENEE RS
FHEA R AT, X-64RFEEAIE G NE LN SEE T
20NF]; TS-5000ZHFE  HASInsent/A#] .
1.3 Hik
131  FEdhATEE

S WMy « SR FH IR Uik, RE
B, ERRARIEG, 24k, 26, ik
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30 S FH A0 B T H I A G R B, A A 80 C
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AbEE,  AFENFE S IE DL S LUV IO AT R IR o A% RS T
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Table3 Electronic tongue taste response intensity values for sour
meats undergoing different heat treatments

gibl TRk LS vk Btk LU Aok SRR

Hiff —13.00 0.00 0.00 0.00 —6.00 0.00 0.00

Al —3548+163 6764012 —168+019 3671008 453+010 0.25+0.04 14.21+0.20
A2 —26.12+0.12 1040+026 052£014 2244012 664034 1454023 6.49+043
A3 —21.38+057 845021 —0.36+0.07 146+029 749+045 0631007 7574011
A4 29194030 7531047 —124+0.04 258+0.10 1246054 0.30+0.07 12.17+0.23
Bl  —3786+031 6111036 —260L£0.04 5364012 853030 022£0.04 9.36+0.32
B2 —3090£0.25 7444026 161008 354+030 4.83+004 147031 667+0.13
B3 —3251+£082 6.72+0.22 —113+050 2.75+0.39 6.61+0.07 070+£007 833+0.39
B4 —3601£059 6.32+0.24 —25840.12 2.39+£0.32 7.2840.10 027£001 941+025
Cl  —4094£052 863+0.04 —2.16+007 645+£0.00 7.73+025 0.35+042 9.60+0.34
C2 —3482+010 818+034 —1.10+0.44 267025 578+0.08 1724015 5404033
C3  —3265£0.28 7.39+0.42 —1574012 059+0.16 550+004 131018 572£0.29
C4 —3035£0.35 6541048 —162+£052 359+0.07 6.66+018 038+£0.09 13.74+0.24
DI —3657+018 5611005 —241+022 4774024 6714021 0361024 1042+0.36
D2 —3276£0.48 9.88+0.00 —146+043 3361031 556025 128032 864014
D3 —30.74+156 9544003 —176+£0.13 130+0.14 574£024 051£0.09 9.16+0.01
D4 —3583+0.21 9.49+0.73 —2.17£0.31 4404048 654018 043+0.15 11.824+0.22

F4  ANBAZAFRINRGCEE R FREREXESN (n=16)
Table4 Correlation analysis of taste characteristics of four sour meats
undergoing different heat treatments (n = 16)

i Rtk il 0 R Fk ok BkEETE

ARk 1000 —0.635** 0662  —0606*  —0.194 0438 —0.362

LS 1,000 0374 —043%5  —0176  —0524*  —0.282
TRk 1000 —0447  —0221 0768  —0582*
figg 1000 0.244 0521*  0.550*
Hik 1000 —0309  0.050
Ak 1000 0815%
R 1,000

e ox BEMIE (P<0.05) 5 = HEFMIE (P<0.0D) .

HIRAT R TR AN FAAL 3 5 4% 3% IR A) A7 76— €
FHRTE, FRWR S v AT AE AR 2 25 U OGP (P<<0.0D)
BRI S5 RAFAEAR 2 2 IEAR G (P<<0.01) , BRWR i
WRAFAE B3 UM SEME (P<<0.05) , BHERWRIMIE N, W20k
BEOR, VIR B SR I/ R S R A AE S 3 RO SR A
(P<<0.05) , BHeWRIGHN, BRI R0k ERATAE
W2 ARG (P<<0.01) , iRk fefnk = VAP AE
FHMKNE (P<<0.05) , BEIEWRIGIN, FH Wk 2 5800,
BEIR 3w Ve R Rk SRR BER R MR AR AR

SIS (P<<0.05) ; Ak Sk =F & A7 5
A M (P<<0.01) &
2.2 AFRNEANF IO IS ) TR AR A

A HIRERA; B RIFRRA; C.BURIRA; D. /NKERA.
B 4R BRI AL B R

Fig. 1  Radar chart for taste characteristics of four sours
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BRIRIRI S BRI S/ N KR IA 73 B 2B A b 2
Ja s TR NS A B, RPN AL B R A
BRWR. TR, EERR. RURMERGR, IR, BHOREHAK.
2.3 AFMIERAZAFEIINAALER 5 T AR AR bR ) 2
PEo T

AR S 56 = iS50 A 7 Ons R P % 10 5 L EA I
FEGER, EFRAINAATT O, 73 Hrd FHER A 2k
I FAA B o R K 22 S, BRI R R
BRGNS G, o Hird FOina Ty 3 IR A O 15 ) L
BRI 22 57

£5  AREM#HS R4 MR R BT 5 RS 55
Table5 Differences in taste characteristics among between different
heating methods and different classes of sour meat
ik R % EYES
B mERN R RN MR i #l e el
B DO -URLIIE B -RILULF -%EH0GF ~26IBL0TY ~TELN ~STHLEY
B BNEIST 665205 9BE05 WAL QR0 SAH0L  BIBHO0Y 40
B 08007 -LULW -L5H048 —1614040  -216H015 —L13H004 —LEBH007 1764022
Bl 20000 3SIELY 3RE2E MGHLSE 2008 3BE0LY -267H000 33404
HIE O TIERN GGLELSS GAELOF  GMEOSE  ASHOLS 4RO SH0H0E 6502
B 086105 067405 O0E088  0BH04F  O4THOIF  03EO08 02840080 0284007
BREEN  ME36F  SME1F  BGLE3NF IUELY LIHN QM0 BIHOM  BHE0

e FAT NG T HREANE L, R A R AR A A R i #h 7 oKE S
¥ (P<0.05) .

HIZRS T, BRI 73 264 FE /R Mr el 1, R IR A
MIERWRAE CHEXHE, TFRED R TERIRIRA . B A A
NIRRT, P ORI R IR foe v, PRWR Aot R
PR PR 757 R A e, L35 TR IR IR A S /N KR A
(P<0.05) , MHKRKAIRZ; 4 FHIRAIIRSE., &F
WR R EHOR SRR PR R E . NI
(A1 BE 3 BT R0, AN RN A 3R TR PR R o S )
SOMBOR 2, TN PR IR TR AR IR L R TRR
LR R B v, RO BEOR B R A 2R A R Y B R
WEEIRAE B, BRVR 0k TR IR A B IR S MG AR
Ak SR )P R A A A 0 ) AL R O R MR R A
JRRAEL e i, BEE R g TR R A

24 ARMRANLAFINIAKE LS HL T B PCA

R6  ARMPACEEA FHER AR ERE S 55T
Table 6 First three principal components for each of the six basic tastes

BERAR AR L ERr2 ERr3
7S 0.862 0.117 0.364
TR 0.743 0.270 0.303
S 0.772 —0.058 —0.036
fifik —0.688 0.283 —0.402
JER 0.207 0.931 —0.159
Ak —0.342 —0.218 0.821

iR P —0.747 0.067 0.720

Tk %1% 70.018 15.542 3.961

RLTTHR % 89.521

XH16 IR A ity L i AR i AT PCA, XT AN
[FI R AL A TR PR FA) FL 3 T R it B AT Z2 S
HIRE T AL, TR AL FE IS4 FhR A -0k it 5T 32 AR rh A
B3 ANy, AT 2 vTik A 0y 89.521%, 1K
77 ZE TR A N70.018%, T ELRIERERIR . R SRR
B ERR 20077 2 5TER A N16.542%, T ELALHR R
BEIRAE I, R 3I0T5 2 DIRREE N3.961%, E EALIETH
R R R AR L, U3 NSRS AR B AT S A K 4y

==

H /G o

1.0 o FfIR

08 kit

0.6

0.4 N US

0.2+ Ak

0.0
—0.2 g o ® R

—0.44
S O o NO‘;’

FoS S & 5388390
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E2 47ERASAREIMPAEE S B & R 3 %5 3DE R

Fig. 2 3D PCA loading plot for taste characteristics of four sour meats
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P53 Hr

4 FhIR A 22 AN [N FA A0 B 5 LA R it A AE — E 22
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Fig.3  PCA plots showing differences in taste characteristics of four
sour meats undergoing different heat treatments
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Fig. 4  DFA of the taste of four sour meats undergoing different
heat treatments
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Fig.5  CA of the taste of four sour meats with different heat treatments
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HGRIR A 4> M0 7881 TlbE . JE i #Vb S 1Y
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BRI (CL) , B4 NA e #2515 i
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Table7 Analysis of differences in taste characteristics among four
classes of sour meat

VEN ok LS Tk il Rk ik EiREElt

Bk 36224168 10544216° —188+019" 29740500 862157 059£0.11° T7+136

B2k —3LATELIY 094F044 —166+009 424106F 8821068 034004 6194069

3% —40.942000° 6114000 —2461000° 13040007 48310007 147£000° 1221£0.00°

B4k 30614024 6831057 —253+010° 1554007 527065 1444024 11474092

Ve FAINE AR, #REREE (P<0.05) ; RHRMENEN—
K50 R A R FL T 75 A T 489

MR BB R I AT as B, H516 MFESL 4 2, 5t
RN — IR P S R e AR R AT 2 SRS
HER TR, 4 SR PRI o T4 R 5 R X A7 7E B 3
7 (P<0.05) , FF1. 2PN ok 2 T HAh K
IERA (P<0.05) , ZB22K7E P vk Sl 2 v T LA 2
BRI, KB E S T 3. 425N, MRk, k.
Wk K S R =F 1 R AR T SR AR A (P<<0.05)
IR M ER R . W R S i vk M R T A
KRB, TR BER KRR KT AR R R A
(P<<0.05) , ZFARFRAMEKEEmTHL. 22KKRA
(P<0.05) . #1K 52K, $3R G5 H4KMANE
MR BRI TE R E R, IR HARM ARk,
USRS HPRTE S0

3 & #

J 74 B S BT AR A TR PR R 25 M [ R 1 B8 0
WEER AL 7, GRERW]: 1D BRI G AR 5 K
B FE T E A . K> T KRR Bk 7y 5 AR
WA R 2 BRAKEESRET, HEAR. &K, REE
PR e 9 B TR A5 AT R WR o R B WA F) 2 i TR A ) PR
WL BFEINER I R 7y 3) AR, BR. 4. 7
R IR S R BRE A T R AL IR IR o TR A K I
PHERBEERSII, KRR IN2- L5 LR B e B
PRI ELAT T A JRUIR (10 2- Y S 22 R T S R PR L A R ) TR
KA, SR AME R AR B RO R, LR B 51 R B
PRI, AH R AR RGN o A P PR A A AR K R 1
ShB, fRBEARNT . H AR TYIBRE R,
WS RITR « WM R IR . W BE. RV, W
TR R (R A AR AT 77 il B RO 7 A — SE 11

M o
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PE, SRR A [FIRR PR il 25 LR e o I A % 22

(P<<0.05) , 16 FlR AR il 22 R 70 4 2K,

HIR

BRI KBRS AL PR IR O — 3¢, 27841,
Ke B Ha R IRIR AN — 38, Sl A BEBRARUR I N —
I, KM AR, REHIREIRIA Y 38 HUECR DN
ITT IBATFIFPRIR A L AR I 22 57 1k, 0 BT PR
RS 7Y RN X4 R A 28 AN R A SR A 24 £ v
TR i UHEATDFA, R LU AT, DFAXTAS At
HRA FRER I X 4 RE IR TPCA. ML 7EXTER P S 3 n
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