B o eddhI
O3 5 Azesitid |

Vol.40,N0.19,2019

JE I8 PR AS ] ity B 2 i
o] 25 % i i ) 22 ol

IR B EESM o 80, BIE S, eSS A
(LemR bk FAE£BFR,ITTFHME 110866,
2.4 RMAF F K EA L P, b 100097 5
3.RBRE IR S TR T EE LR F, LE 100080 ;
4 RHRFEFBAEEE LT, LT 100097 ;
S5.KERERA RN, K EM 265231)

W OB RARTESWEAM S AL F A 3 20 AN & ot 5] & 00 & 56 & AT ok S B, 5 2 B4R
BIERITERD M RESHAFIANEF oM, SRAV B RS IMARESHRI, RE S At & 365 &0
F e AR RS AN R A, # 40 TR AEL AL S A £ A K AR S A a9 ok RA AR B E KT
F#HIA(P<0.05), LR ESH T oo, A F RSB (LT3 5 #5365 3545 5 LHRRET-5)HRESE —
E B R EF M, TARRE KRG R (EE. TR AEIVF) TR ST, 2 MR E T o9& ok ik 5
96.1% . LTI, & F EA4E A —Fr BT R IARALG R R ACEBLE , F R B Bk Ao R R R R 0 & A6 ) & & a6 0 ok
JRBA B K R

KW FwH, kR R, 0T &, RSO, RESMH,HIH B F 54

Evaluation of Taste Quality of Tomato Paste Prepared
from Different Tomato Varieties by Electronic Tongue
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Abstract ; Taste profile of tomato paste prepared from twenty different tomato varieties was tested using electronic tongue
combined with multivariate statistical analysis methods, including principal component analysis, cluster analysis and
discriminant factor analysis.The results showed that, the overall taste quality of tomato paste prepared from different varieties
were significantly different and the taste characteristics of Xinfan 40 was significantly different from those of other varieties
through principal component analysis and cluster analysis. The bitterness, astringency and saltiness of late— maturing varieties
were significantly higher than those of early — maturing varieties ( P < 0.05) , all of which ( Tunhe 33, Xinfan 36, Xinfan 45,
Ligeer 87-5) were gathered in the first cluster.Through discriminant factor analysis, different varieties ( Shifan , Hengshi, Xinfan,
IVF) could be completely distinguished, and the total contribution rate of the two discriminants reached 96.1% . Therefore,
electronic tongue, as a new type of modern intelligent sensory instrument, could be regarded as a potential method to distinguish
tomato paste prepared from different tomatos with different maturity and sources.

Key words: tomato paste; taste quality ; electronic tongue; principle component analysis; cluster analysis; discriminant factor
analysis
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Table 1  Variety name and source of processing tomato
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Table 2 Characteristics and performance of electronic tongue sensors
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Table 3  Flavor response intensity values of tomato paste prepared from different varieties
2L S AR R fEIR SRR - X JEUR LS
B 36 5 -13.01 £0.01  0.84 +0.01 0.92 £0.01 6.37 +0.01 221 £0.03 3.11 £0.03 2.5+0.03
iy 33 5 -13.64 £0.04  0.63 £0.02 0.98 +0.03 6.84 +0.01 2.05 £0.05 2.43 +0.01 1.62 +0.08
BE 45 5 -13.11 £0.03  0.35 +0.02 0.87 £0.02 6.18 +0.03 2.04 £0.06 3.05 £0.02 33+0.17
MR 87-5 -1247 £0.07 0.88 £0.03 0.91 £0.28 6.13 £0.02 1.97 £0.13 2.78 +0.20 4.23 £0.06
B39 5 -12.99 £0.03 237 +0.34 1.47 £0.21 6.16 £0.03 2.34 +0.07 3.19 £0.13 3.7 £0.09
W4l 5 -13.87 £0.02  2.33 £0.01 1.7 £0.03 6.87 +0.01 2.25 +0.03 3.69 +0.03 452 £0.13
RLL -13.57 £0.01 2.7 £0.01 1.83 £0.01 6.52 +0.03 2.22 +0.01 342 +£0.01 2.53 +0.01
17295 -10.10 £0.09  1.62 +0.21 0.94 £0.01 497 £0.02 1.55 £0.06 1.98 £0.06 246 +0.16
17536 5 -12.58 £0.02  3.35+0.02 2.16 £0.02 6.13 £0.02 2.03 +0.04 441 £0.17 1.51 £0.10
&HKTE -14.79 £0.01  1.67 £0.01 1.38 £0.01 7.33 £0.01 2.31 £0.01 2.49 +0.01 1.83 £0.01
B 40 5 -11.24 +0.03  2.25+0.09 1.43 +0.01 5.43 +0.01 0.87 £0.07 5.33 £0.01 10.7 £0.01
4 7% 1605 -12.78 £0.02  3.05 +0.25 1.94 £0.01 6.24 +0.03 2.17 £0.04 5.48 +0.04 3.73 +0.04
H9888 -12.17 £0.04  0.68 £0.02 0.99 +0.01 5.94 £0.07 1.93 +0.03 3.76 £0.17 5.98 +0.04
H9780 -12.28 £0.01  0.74 £0.04 0.89 £0.14 6.03 +0.04 2.04 £0.05 4.58 £0.01 1.58 £0.01
H8504 -13.68 £0.05 1.7 £0.06 1.17 £0.02 6.97 +0.03 2.39 +0.05 391 £0.04 0.96 +0.05
H2401 -11.77 £0.39  0.94 £0.03 1.21 £0.04 5.86 +0.17 1.95 £0.09 4.44 £0.10 3.52 +0.09
H3402 -1448 £0.01  1.58 £0.01 1.32 £0.03 7.09 £0.01 2.63 £0.06 3.53 £0.01 1.07 £0.06
L 49 5 -10.59 £0.03  1.89 +0.03 1.52 +0.03 4.98 £0.02 1.52 £0.05 4.76 £0.01 2.33 +£0.02
IVF5256 -12.65+0.02 0.78 £0.02 1.13 £0.01 5.89 £0.01 2.11 £0.04 3.52 £0.02 -0.25 £0.03
IVF5306 -1047 £0.03  1.14 +0.01 1.22 +0.02 5.36 +0.01 1.55 £0.07 5.5 +0.01 -0.19 £0.02

A ORI i B LR (AR A 3T (n =20)

Table 4  Correlation analysis between different tastes of tomato paste prepared from different tomato varieties(n =20)
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o FORWBEMIE (P <0.01) ; + F/RBEMHIC(P<0.05),
2 (38 R | VRLIGR I bR i 35 K TR s A (P < 0.05) |, 1 R
2.3 AEMFEMGFEMESLEKRERNESRYE bR R EEER TR R R R 2 A C B E R (P >
A 0.05) o A [ ok U5t 14 7 5 1 4 110 70 A7, 6 T R R 5

FEIEIE AT DA W BA T Hi R ) B A P i SR R
B, F W Hie 42 (9 I 25 AR 36, k)92 M N FH A8 77
SRS BN PR AT IT o A8 R R R A R R
B HEA TN AE B, 5 2 AR SRR — AR FE AR
AR 25T 1, W26 25 55 m L3 oo ek iy 2807 19 12
X3 TFR ™ g AASWESE B 20 Fb 3 il 36 R 5 4% %
R 8 hAH X 55 B B B9 46 TE I AN 2 BroR , 20 Fh i
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DO, RLARFI Y . B3R 5 Al LLFE HY, I 28900 Fh a9 3
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Fig.1 Radar chart of taste attributes of tomato paste
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Fig.2 Box plot of relative intensity of each taste index

in tomato paste prepared from different tomato varieties(n =20)
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Table 6 Component matrix table of taste indexes in tomato

paste prepared from different tomato varieties

. ES 'y
S " 5
S -0.943 -0.091
VS 0.034 0.938
LS 0.104 0.973
ff IR 0.935 0.062
66 Ik = B 0.936 0.029
Sk -0.439 0.632
THR -0.449 0.059

A TTHR R AT BEAS[R] , PR 2R FH 32 84343 X 43 20 Fip
FTeohnde, HE5 R WE 4, AR -, 82
B REE M Z M 2ZER K/, HE 4 7TLE
Y, RS 1 AR 2 19 R BTRRR N 99.28% , 41
SR 97.36% N 1.92% , BURT 2 A~ 3= A 43 X B B FRNE
e 5 T DR R P TR 4 2 TRD R T 7245 PR A7 TR Ui B0 1)

F S AR AAS [R] A 5P 7 ot o) 5 25 ki 25 TR R AR s 19 22 Sk A0 M

Table 5  Significance analysis of taste index in tomato paste prepared from different tomato varieties

- _ b _ f: 3
FLa ik W A7 o =% IVF
PRI -12.87 £0.59* -12.5+1.41" -12.84 £097" —11.34 £1.75" -13.79 £1.42" —12.88 +1.15" —11.56 =1.54"
R 0.65 £0.22° 1.80 £0.83"  1.63 +0.96" 249 +1.22" 236 +0.98" 1.13 048"  0.96 £0.25"
PAHUN 0.86 +0.14" 1.39 £0.37" 1.28 +0.36" 1.55 +0.86° 1.66 +0.40° 1.12 £0.17° 1.18 +0.06°
fEIR 6.31 £0.32" 6.11 +0.72" 6.20 £0.52*  555+0.82"  6.79+0.77°  6.38 £0.60°  5.63 +0.37"
fEREEE 202 +0.14° 1.99 +0.43" 1.94 +0.61° 1.79 £0.34* 224 £0.10*  2.19 +0.31° 1.83 +£0.40°
JR 2.72 £0.38" 4.00 +1.01" 3.67 £0.96°  320+1.72° 399 x2.11°  4.04£045° 451 £1.40°
LS 3.48 +1.59° 2.87 £2.67° 4.94 +3.30° 1.99 +0.67° 278 +1.34° 262 +2.14° -0.22 +0.04°

TE B A AR R [ — ARl e 22 53 3% (P <0.05) o R 7 [A].
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Table 7 Cluster analysis of taste profile of tomato paste prepared from different tomato varieties
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