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Comprehensive evaluation of taste quality of non-astringent persimmon

based on texture analyzer and electronic tongue
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Nanjing Forestry University, Nanjing 210037, Jiangsu, China; *Plant Nursery of Lanxi City in Zhejiang Province, Jinhua 321100, Zhe-
Jjiang, China)

Abstract: [Objective]The taste quality of fruit is one of the important factors to measure the commerci-
ality of non-astringent persimmon, which is mainly evaluated by texture and taste. However, there is lit-
tle known about the integrated evaluation system of fruit taste quality of different non-astringent persim-
mon germplasms in the same area. The instrument of texture analyzer has been widely used in the re-
search on texture characteristics of various fruits and vegetables. The quantitative analysis could be real-
ized by accurately transforming the complex and abstract taste of fruit into specific indicators. The spe-
cific results could reflect the texture characteristics of fruit, such as hardness, cohesiveness, springiness,
adhesiveness and chewiness. The electronic tongue is a new type of analytical instrument used for imi-
tating human tastes. The information of the liquid to be tested is obtained through the taste sensor array,
which reflects the taste data of the sample. It is also famous for its characteristics of strong reliability,

high sensitivity, and good repeatability. At present, the electronic tongue is mainly used in the classifica-
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tion and evaluation of tea beverages, alcohol and other liquid tastes (such as wine, vinegar and chemi-
cals). The objective of this study was to use texture analyzer and electronic tongue to determine the tex-
ture and taste characteristics of the fruits of different persimmon germplasms. Then, we compared the
differences in taste quality of non-astringent persimmon, utilizing statistical methods such as descriptive
statistics, correlation analysis and principal component to analyze 20 accessions of non-astringent per-
simmon samples. Combined the comprehensive evaluation of fruit taste quality with sensory evaluation,
we used the method of partial least square regression to establish a quantitative evaluation method for
the taste quality of non-astringent persimmon. [Methods]The non-astringent persimmon fruits were col-
lected from the plant nursery (Lanxi city, Zhejiang province). Indicators of non-astringent persimmon
fruits, such as hardness, adhesiveness, cohesiveness, springiness, chewiness, sourness, sweetness, bitter-
ness, saltiness, umami, astringency, aftertaste-B (bitter aftertaste), aftertaste- A (astringency aftertaste),
richness (umami aftertaste) were measured by texture analyzer and electronic tongue. SPSS and Excel
software were used for data analysis. Prior to the factor component analysis, the original data were
transformed with Z-score normalization method. The number of principal components was determined
according to the eigenvalue =1, and the scores of different non-astringent persimmon germplasm on
corresponding principal components were obtained according to the score coefficient matrix of each
component. The relative contribution rate of principal component variance was taken as the weights,
and the comprehensive scores of different germplasms were added to obtain the principal component
scores and the corresponding weight values. 20 non-astringent persimmons were ranked depending on
the comprehensive scores. The sensory evaluation of non-astringent persimmon was evaluated as well.
The methods of partial least squares regression analysis (PLSR) were utilized for the sensory evaluation
and prediction model of the fruit taste quality of non-astringent persimmon. [Results] The fruit taste
quality indexes of different non-astringent persimmon germplasms were significantly different. Among
them, the differences of adhesiveness, chewiness, saltiness, umami, sweetness and richness were signifi-
cant, the differences of other indexes (such as springiness, aftertaste- A and bitterness) were not signifi-
cant. Three principal components with characteristic roots greater than 1 were extracted by factor analy-
sis, with a cumulative contribution rate of 79.53%. The first principal component explained 31.250% of
the fruit taste quality trait information that had high correlation with sweetness, umami, saltiness and bit-
terness. The second principal component explained 31.128% of the fruit taste quality trait information
that had a high correlation with hardness, springiness, cohesiveness, chewiness and adhesiveness, and
the third principal component showed high correlation with astringency aftertaste and richness and
could explain 17.149% of the fruit taste quality trait information. According to the comprehensive
scores of statistics, the sort of fractions of the fruit taste quality of the 20 non-astringent persimmon
germplasms was as follows: Gosho > Yalin-46 > Luo tian-1 > Hana-gosho > Kazusa > Fuyu > Haze-
gosho > Suruga > 75 > Z7 > Z1 > Yamafuji > Luo tian-2 > Sifangtianshi > Touyouichi > Shogatsu >
Z2 > 74 > Kanshu > Z6. According to the sensory evaluation scores, the sort of fractions of the fruit
taste quality of the 20 non-astringent persimmon germplasms was as follows: Yalin-46 > Fuyu > Kazu-
sa > Hana-gosho > Luo tian > Gosho > Suruga > Z5 > Haze-gosho > Touyouichi > Z7 > Kanshu > Luo
tian-2 > Sifangtianshi > Z1 > Yamafuji > Z2 > Shogatsu > Z4 > Z6. The sensory evaluation results of
different non-astringent persimmon germplasms were basically consistent with the comprehensive statis-
tical scores. We concluded that Yalin-46, Kazusa, Fuyu, Hana-gosho and Luo tian-1 performed well in
the fruit taste quality, while the fruit taste quality of Z4, Shogatsu and Z6 was poor. PLSR was used to

analyze the correlation among the texture, taste index and sensory evaluation score. The prediction mod-
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el of non-astringent persimmon taste quality was as follows: comprehensive taste = 14.515+0.201.X,+
0.295X-0.207X,-0.221.X5+0.221X,+0.226X,+0.129.X,,. The R* of the regression model reached 80.4%,

and the model verification results showed that the correlation coefficient between the actual score of

comprehensive taste and the predicted value reached 0.938. [Conclusion]Large variations in the fruit

taste quality were found among the 20 non-astringent persimmon germplasms. Different germplasms of

non-astringent persimmon could be distinguished well according to the evaluation of the texture analyz-

er and electronic tongue. Accurate and objective taste evaluation results of the fruit taste quality could

be easily obtained by combining with sensory evaluation, texture analyzer and electronic tongue analy-

sis. The established taste quality prediction model could realize the quantitative evaluation of the non-

astringent persimmon taste.

Key words: Non- astringent persimmon; Taste quality; Texture analyzer; Electronic tongue; Sensory

evaluation; Partial least squares regression; Comprehensive evaluation
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Table 1 Name of non-astringent persimmon germplasms

used in this study

- - e =
4555 R 4T KU RO el
. easure-
No. Germplasm name Type Harvest time .
ment time
1 327 Suruga PCNA 2020-10-05—  2020-10-15
2020-10-15
2 75 PCNA 2020-10-25—  2020-11-02
2020-11-05
3  ®4A Fuyu PCNA 2020-10-25—  2020-11-03
2020-11-05
4 71 PCNA 2020-10-25—  2020-11-02
2020-11-05
5 ZHI-1 Luotian-1 PCNA 2020-10-10—  2020-10-15
202010-20
6 VU5 A PCNA 2020-10-10—  2020-10-15
Sifangtianshi 2020-10-20
7 48 Gosho PCNA 2020-10-25—  2020-11-03
2020-11-05
8  1EH Shogatsu PVNA 2020-11-15—  2020-11-17
2020-11-25
9 72 PCNA 2020-10-25—  2020-11-02
2020-11-05
10 Z¥—Touyouichi PVNA 2020-10-10—  2020-10-15
2020-10-20
11 WAHk46 5 Yalin-46 PCNA 2020-10-10—  2020-10-15
2020-10-20
12 H# Kanshu PCNA 2020-10-10—  2020-10-15
2020-10-20
13 Z41H T Haze-gosho PCNA 2020-10-25—  2020-11-03
2020-11-05
14 74 PCNA 2020-10-25—  2020-11-02
2020-11-05
15  %'[1l-2 Luotian-2 PCNA 2020-10-10—  2020-10-15
2020-10-20
16 {£1H i Hana-gosho  PCNA 2020-10-25—  2020-11-03
2020-11-05
17 76 PCNA 2020-10-25—  2020-11-02
2020-11-05
18 & Kazusa PCNA 2020-11-15—  2020-11-17
2020-11-25
19 27 PVNA 2020-10-25—  2020-11-02
2020-11-05
20 & 4 Yamafuji PVNA 2020-10-05—  2020-10-15
2020-10-15

1 :PCNA N5 2 i, PVNA 24 non-PCNA HIR A58 4l (2
Jhiz AT HE ) .
Note: PCNA. Pollination constant & non-astringent; PVNA. Polli-

nation variant & non-astringent.
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Table 2 Sensory evaluation standard of non-astringent persimmon

VI

Evaluation standard

i e
Flesh brittleness

AL LRAr UK
Flavor Comprehensive taste

AR (81~90)
Thin (81-90)
FR25(71~80)
Medium(71-80)
HLRE (60~70)
Thick(60-70)

MR ffE (81~90)
Crispy(81-90)

B AR (71~80)
Harder, not crispy(71-80)

ARAE I 3% )1 (60~70)
The hardest, not easy to chew (60-70)

IR AL , [l (81~90)

Rich sweetness and aftertaste(81-90)
B, E— & (71~80)

Medium sweetness and aftertaste(71-80)
FITRIR , Jo IRk (60~70)

Light sweetness, no aftertaste(60-70)

AR AE(81~90)
Great taste(81-90)
& (71~80)
Medium taste(71-80)
[ /%A 72 (60~70)
Poor taste(60-70)

3 IR TPA IR RIS

Table 3 Textural parameters of non-astringent persimmon in TPA test

T T 44 P T R W ERTE e NELIEG P
No. Name Hardness/N Adhesiveness/(N . s) Cohesiveness Springiness/N Chewiness
1 B Suruga 24.58+2.22 0.08+0.06 0.490.03 1.08+0.07 12.98+1.62
2 z5 31.63+3.95 0.07+0.04 0.55+0.04 1.120.06 19.49+3.22
3 19 Fuyu 27.22+4.31 0.07+0.06 0.53+0.04 1.15+0.06 16.34+2.24
4 Z1 35.22+10.20 0.08+0.06 0.49+0.04 1.14£0.12 19.68+6.67
5 % Hi-1 Luotian-1 29.49+4.11 0.08+0.04 0.50+0.04 1.16+0.09 17.1143.99
6 VY75 &l #ili Sifangtianshi 22.30+5.24 0.24+0.13 0.42+0.06 1.05+0.08 10.02+3.74
7 It Gosho 48.87+6.86 0.10+0.07 0.53+0.04 1.26+0.11 33.03+7.47
8 iE A Shogatsu 34.92+4.15 0.15£0.07 0.48+0.05 1.130.05 18.79+3.90
9 72 26.67+3.65 0.15+0.20 0.48+0.11 1.05+0.08 13.82+4.51
10 %% — Touyouichi 26.72+2.95 0.15+0.09 0.47+0.04 1.060.07 13.33+1.57
11 WEHk 46 5 Yalin-46 36.68+5.47 0.08+0.07 0.53+0.05 1.14+0.05 22.1143.94
12 B Kanshu 23.32+4.78 0.22+0.11 0.41+0.06 1.03+0.07 10.09+3.16
13 41 BT Haze-gosho 24.11%£5.58 0.12+0.11 0.51+0.06 1.13+0.07 14.07+4.05
14 74 31.52+5.39 0.11+0.06 0.49+0.04 1.11+0.09 17.1343.36
15 % H-2 Luotian-2 25.86+3.50 0.1420.06 0.49£0.06 1.09+0.09 14.06:4.54
16 {E4H BT Hana-gosho 28.07+3.49 0.26+0.16 0.48+0.06 1.10+0.06 14.64+2.22
17 z6 21.53+2.85 0.08+0.05 0.38+0.05 1.03£0.07 8.27+1.15
18 4 Kazusa 26.75+4.70 0.11+0.08 0.44+0.09 1.15+0.07 13.80+4.21
19 z7 21.51+4.16 0.13+0.07 0.48+0.09 1.17£0.13 12.49+4.78
20 1'%+ Yamafuji 16.57+1.98 0.15+0.05 0.400.06 1.140.10 7.53+1.89
B R CV% 29.34 80.57 15.05 8.51 43.23
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Table 4 Correlation among textural parameters of the TPA test on non-astringent persimmon
24 Tz R W BRI S M R 17
Parameters Hardness Adhesiveness Cohesiveness Springiness Chewiness
fifi ¥ Hardness 1
FBfH % Adhesiveness -0.071 1
P 2 1 Cohesiveness 0.374 ** -0.464 ** 1
#L1%: Springiness 0.383 ** -0.133 0.471 ** 1
NELIE 14 Chewiness 0.916 ** -0.217 ** 0.640 ** 0.621 ** 1

HEHFRIRTE 0.05 P R FM IR (p < 0.05)**KIRTE 0.01 K FARRFEMHK(p <0.0D. T

Note: * means significant correlation at 0.05 level and ** means extremely significant correlation at 0.01 level. The same below.

I3 AN-0.464.-0.217) , I BREGBEMERRCOR, RN
RPEFOE RN o PN SR TR S S | L O 1 3
M TEAE IR G2 08 0.471.0.640) , [ BN 2R
PR, 3t 5 E PR EROK, IR NI N R PER
I HE R AR SR A S BE T e R, TR EROR . B
5 W 4 A R 3 IEAE DG (D 0.621) , S WL
K, ELIE PR Bk oA T A SR s AT g 1 5 SR
YR Ia) 25 & 1 K/INA 9%, 1 BH X 3 T4 bR 24 BEAR 4
SN AT R D L O = W s T -~
PE PN SR BRI RE I o () — T s 22 T a] LA Ry
PR S S P MR PR T S

2.2 EHAHERFEIAREFAE R EAE R

HH 2% 5 AT %0, fd FH TS-5000Z HE 15 4 20 177
R i AR TR B AE 5 SRAF IR B I 5 W L Rl vRe
e R VR A JE R -B CRF R B R D | J5 R - A I BA [B]
RO I R TR ) 5 9 4Gk i bR A A, A
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Table 5 Analysis of each taste index of non-astringent persimmon

s FhT AR TRk LS ek JE%-B JEmk-A Rk FEME R ok

No. Name Sourness Bitterness Astringency Aftertaste-B  Aftertaste-A Umami Richness Saltiness ~ Sweetness
1 B Suruga -40.36+1.41  1.86£023 -7.05+0.34 —0.18+0.03  0.15£0.08 13.18£0.57 0.89+0.28 0.17+0.63 4.46+0.44
2 75 -41.29+0.90  0.52+£0.17 -8.31+0.43 —0.14+0.25  0.12+£0.11 13.42£0.33 0.43£0.14 0.19+0.42 3.46+0.36
3 ®AFuyu -45.41+0.61  1.52£0.30 -10.06+0.17 —0.19+0.16  0.12+0.10 14.89£0.31 0.95+0.37 3.07+0.24 4.81+0.25
4 71 -44.36+0.41  1.11+0.24  -9.88+0.48 —0.29+0.17 -0.21£0.14 14.54+£0.30 1.58+0.26 1.73+0.22 4.64+0.35
5 Z'M-1 Luotian-1 -39.36+0.39  1.14+£0.31  -8.36+0.05 —0.13+0.03  0.29£0.09 13.67+0.24 1.03+0.24 0.80+0.12 4.41+0.34
6  PUJy Al Sifangtianshi -41.67+1.45  2.08+0.33  —8.84+0.27 —0.27+0.10  0.20£0.11 13.37£0.62 0.90£0.23 0.65+0.69 4.96+0.27
7 47 Gosho -42.11£0.88  1.13£025 -9.35+0.13 -0.34+0.28  -0.12+0.05 13.49£0.45 2.25+0.53 0.49+0.60 4.49+0.16
8  1EH Shogatsu -47.26+0.68  0.69£0.19 -10.98+0.40 —0.20+0.12  -0.2240.02 15.71£0.32 2.09+0.41 4.56+0.69 3.77+0.26
9 72 ~44.09+0.92  0.63£0.10  -9.94+0.43 -0.28+0.12  -0.08+0.08 15.31£0.37 0.24+0.24 2.41+0.48 3.31+0.32
10 ZR¥— Touyouichi -42.91+1.14  0.84£0.18 —9.40£0.28 —0.26+0.06  0.10£0.10 14.27£0.37 0.82£0.26 2.12+0.61 4.48+0.42
11 TWHk465 Yalin-46  -40.18+1.37  1.18+0.25 -8.89+0.48 -0.07+0.11  0.17+0.10 13.56£0.53 0.35+0.16 —0.37£0.48 4.40+0.25
12 H#Kanshu -39.22+1.13  0.85£0.27 -7.24+0.15 -0.37+0.24  -0.04+£0.05 12.45£0.35 2.17+0.45 —0.31+0.31 4.36+0.26
13 U4 At Haze-gosho -38.71£0.57 1.42+0.30 -7.21£0.65 -0.48+0.10 -0.10+0.13 12.06+0.35 1.90+0.24 —1.60+0.24 4.87+0.34
14 74 -452240.22  0.79£0.19 -10.24+0.42 -0.31+0.17 -0.34+£0.21 15.43£0.26 1.92+0.31 3.47+0.28 3.50+0.29
15 %'[H-2 Luotian-2 -40.57+0.50  1.00£0.25 -8.67+0.13 -0.16+0.03  0.22+£0.09 13.93£0.24 0.96£0.26 1.36+0.22 4.33+0.41
16 7¢fflfi Hana—gosho  —36.66£0.97 1.26£0.22 —4.92+0.24  0.02+0.07  0.36£0.10 11.62+£0.38 1.15£0.15 —0.9120.45 4.95+0.62
17 Z6 -44.84+0.96  0.42+0.13 -10.05+0.58 -0.30+0.15 -0.26£0.17 15.20£0.33 2.13+0.31 3.86+0.71 3.11+0.35
18 [ Kazusa -36.85+1.35  1.58£0.28  —6.39+0.62 —0.49+0.12  -0.09+£0.14 11.22+0.59 1.88+0.28 —2.00+0.31 5.45+0.25
19 77 -38.82+0.24 1224027 -8.55:0.10 —0.19+0.04  0.18£0.10 13.85+£0.18 0.87+0.27 0.75+0.06 4.11+0.38
20 &+ Yamafuji -37.11£0.88  1.17£023  -5.84+0.36 —0.30+0.24  0.02+£0.07 10.50£0.40 1.95+0.29 —2.27+0.15 5.62+0.30
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16 Table 6 Correlation analysis of each taste index of non-
14 L astringent persimmon
. - . .
£t . g A EUtE sk Ak
2 EizLan . After -k . )
3} Bittern- . Richn- Saltin-  Sweet-
E 10k Index taste Umami
= ess ess ess ness
) -A
g8 0k 1
® el Bitterness
oy JER-A 0.423 1
= B Aftertaste-A
2 2L ? ficf I -0.446* -0.363 1
E Umami
0 =
FErE -0.113  -0.652** -0.169 1
2 Richness
1 1
ARk ER-A ﬁiu* $ J’JZ”* ﬁjuja );JUIJ?'F -0.469* -0.402  0.954** -0.001 1
Bitterness Aftertas Umami Rlchness Saltiness Sweetness altness
te-A L 0.731**% 0.358 -0.767** 0.151 -0.706** |
Sweetness

Bl 1 EHH & AR IR AR SR E A A B (n=20)
Fig. 1 The box plot of relative intensity of taste index in

non-astringent persimmon samples
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Table 7 Rotated factor loading, eigenvalues and variance

contribution rates of principal components

L[] = Eigenvectors

R PEIRIE AR EWAT EmS2 ERSS
Code  Traits indexs Principal Principal Principal
component 1 component 2 component 3

X1 TR 0.711 -0.019 0.244
Bitterness

X2 Jak-A 0.436 -0.099 0.810
Aftertaste—A

X3 fEfg -0.914 0.186 0.077
Umami

X4 £t 0.127 -0.007 -0.954
Richness

X5 JRIR -0.892 0.047 -0.062
Saltiness

X6 Fk 0.924 -0.032 -0.039
Sweetness

X7 i 5 -0.166 0.890 -0.113
Hardness
Fh B 0.281 -0.558 0.013
Adhesiveness

X9 WM -0.081 0.812 0.463
Cohesiveness

X10 iR 0.352 0.833 -0.142
Springiness

X11 EL g -0.069 0.959 -0.031
Chewiness

EENRIEN 3.437 3.424 1.886

Eigenvalue

T ZETTHRE 31.250 31.128 17.149

Variance contribution
rates/%

JRUG1E B 31.128% , AR 4RI T 5 2 2 IE &
) g WEL I A L G L s A P SR, B B BT O B
B S ERLHRs FL e SON“ W RT3 38 3 £ F3 6
FTRIBE B 17.149% , HoK /N EE £ E A
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JEWR-ARRIE , b FE S 2 BT, JER-A
52 5 IR, B MR R A [k, S e 1A i
R AR 3F AN SCFR A IR R A JE 5 J - A U 3R
IR [, DR 52 SON“ BIRR IR 77 B, R 11
ARG 3 AN RACR IR FE 7 0 34 FE A
THATR BB R, WACD~3),
F1=0.384X,+0.235X:-0.493X,+0.069.X,0.48 1.X:+
0.498X,~0.090.X,+0.152X,~0.044.X,+0.190X,,-0.037.X,,
(D
F2=- 0.010X;~ 0.054X, + 0.10LX;~ 0.004X; +
0.025X:~ 0.017X, + 0.481X~ 0.302X; + 0.439X, +

F3=0.178X,+0.590X,+0.056X;-0.695X,~0.045X;~
0.028X,~ 0.082X; + 0.009X; + 0.337X,~ 0.103X,~
0.023.X,, (3)

XH, F1F2.F3 R 3N EH 557

PLES 1 3 R B AARR , 3 1) LLSS 2 F15E 3 32 1A
T NPABFRZHIBUSE -2, EINEM SR T
AN [ R AR i 3 A 2 R T (45 0 1 O, iR & 2
(i) 1) 22 S P 55 AR it ) ) B R I L, BE BB
B i 22 7 PEER/INY o 20 4 BHORIRE S 2E R AR AR 1)
PR &AM A HIE AR A H S, w A S B+
T RO AL AT AN [ AT A o P 1 UKl o A A X

0.450X,+0.518.X;, @) Jro MIEI2ATIL, BLES 1 E T HEF e L B

6 T =

fHAT Gosho
2 F p LAk 46 5 Yalin-46
4 @ Iy
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i » A Fuyugg 8 @ @ {LHHJI Hana-gosho
~ EHK 46 5 Yalin-46 ~ 72 @ VM2 L“"“g‘ = V95 ftAi Sifangtianshi
oc 2F Z1 o Qo " C g
5 1EH Shogatsu ) 9 . E 7R — Touyoliichi
= . o 05' -1 Luotian-1 =0 —
%) 8 & f Fuyu o - 24455 Haze-gosho
;K: 0 74 -, AT Haze-gosho é °
- - - J5)
77 @22 Luotlzgl—Z Y ;ﬁ ™ @ |14 Kazusa 1} Zl g K Kanshu = %(a;.usa
TR Touyoui,I;i& i Suruga g 1€4H I Hana-gosho Z4g o @ tlI'& -+ Yamafuji
ot 1's 4 Yamafuji 2 1 Shogatsu  #ff7 Gosho
@76 3
Hk Kanshl& ° -
. O J5 Al Sifangtianshi 4 76 | . |
-4 -2 0 2 4 -4 -2 0 2 4
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2 FMRIORRENERFES —HEHFSaE

Fig. 2 Scattering plot based on main factor scores of non-astringent persimmon fruits
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Table 8 Principal factors and comprehensive score ranking of different non-astringent persimmon germplasms

FEAIFA Model evaluation

e AL L
HiT ARATE FEH 1135 ERA 2135 EHA 313 g;,;;j;ie 4
No. Name Principal component 1 Principal component 2 Principal component 3 (/o) Rank
scores(F1) scores(F2) scores(F3)
1 B Suruga 0.95 -0.46 1.34 0.48 8
2 z5 -1.23 1.65 1.48 0.48 9
3 13 Fuyu -0.31 1.19 1.14 0.59 6
4 Z1 -0.77 1.59 -1.03 0.10 11
5 %' -1 Luotian-1 0.31 1.02 1.17 0.77 3
6 PO J5 il Sifangtianshi 1.84 —2.66 1.15 -0.07 14
7 HIFT Gosho 0.14 4.87 -1.60 1.62 1
8 1E A Shogatsu -2.68 1.08 -1.79 -1.01 16
9 72 -2.56 -0.65 0.86 -1.07 17
10 #: ¥ — Touyouichi -0.76 -0.87 0.71 -0.49 15
11 WK 46 5 Yalin-46 0.23 2.10 1.71 1.28 2
12 H #k Kanshu 0.57 -2.71 ~1.45 -1.15 19
13 445 T Haze-gosho 1.75 -0.05 -0.61 0.54 7
14 z4 -2.71 0.85 -1.76 -1.11 18
15 %' H1-2 Luotian-2 -0.20 -0.44 1.10 -0.02 13
16 1E 45 I Hana-gosho 237 -1.15 1.26 0.75 4
17 z6 -3.30 -2.19 -2.40 -2.67 20
18 & Kazusa 2.79 -0.43 -1.12 0.69 5
19 z7 0.28 -0.28 1.02 0.22 10
20 1l1'& + Yamafuji 3.29 -2.45 -1.18 0.08 12
®9 ATREEHIHMERHRILRE TN
Table 9 Sensory evaluation of different non-astringent persimmon germplasms
95 Tlsi 44 F PRI AH 4 FA NG AU SEA T He4
No. Name Flesh coarseness Flesh brittleness Flavor Compre-hensive taste Rank
1 427 Suruga 83 72 74 79 7
2 75 82 80 75 79 8
3 A Fuyu 83 83 85 83 2
4 Z1 79 79 70 76 15
5 %' M-1 Luotian-1 83.6 78 79.2 80.5 5
6 VU5 Al Sifangtianshi 72 70 81 76.5 14
7 HIFIT Gosho 78 79 82.4 80 6
8 1E H Shogatsu 69 72 65 68 18
9 72 70 72 72 73 17
10 ZR¥f:— Touyouichi 80 75 82 78 10
11 WAk 46 %5 Yalin-46 88 90 85 85 1
12 H %k Kanshu 75 73 80 77 12
13 44T Haze-gosho 75 73 82 79 9
14 74 70 70 66 68 19
15 %' H-2 Luotian-2 73 73 82 77 13
16 1E48 i Hana-gosho 80 78 80 81 4
17 z6 68 68 65 64 20
18 _F# Kazusa 82 81 82 82 3
19 77 78 80 80 78 11
20 1l %+ Yamafuji 70 68 81 74 16

2.5 fwE/NZ3REVI(PLSR)MERIAYENT

IR AL s o = A ) L 45 R
ZRA IR, DR L R E R EUOROR , VT A SR A
MELL—F A FuBE T A AR L o S R

Alfish

Foys
T,

) — b

WA R AT e, ST 1R BT ) AT, 4
5 I5UJ5T K4 8 A A 6 T0T0E R Fi A H0HE 4H B X-matrice,
256 1A 93 N Y-matrice , 1| FH B /> 3 [B] 974
BOUE 3 2 R BIAH S ME o B I 3 W, o) A g R
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E 2l . . B MK, £ 22 MR R BE B B 35 5 SRC 4 (A, 8
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250 . CLRR A 53 0 5 B BT 2 B kA MR
" L e vk R R BRI M, R4 A LR TE [
60 67075808590 GEERMHEAR AR TR-A P B BV R IELE

Gty LR R 5)
Sensory evaluation score of comprehensive taste
B3 ETRUFBEFEINENEGEESORK
REETFSH0 PLSR @3
Fig. 3 Plot of PLSR regression between observed and
predicted comprehensive taste scores from texture

analyzer and electronic tongue
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Fig. 4 The contribution analysis of texture and taste on comprehensive taste scores
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Table 10 The importance of each indicator in relation to comprehensive taste
ST P | SRC [JE . , .
LA TR
Influence degree | SRC |value range > - H & Comprehensive taste
%K Larger 0.2<SRC Xo-JEHR-A () X-FE B, Xo- N B (+) Xo-Aftertaste-A (+), Xi-Richness(—), X;-Cohesiveness (+)
& Medium  0.1SSRC<<0.2  Xe-HHBR () L Xo-JBUBE (-) JX-75 T (+) X0 -PHIEPE (+) Xe-Sweetness (+), Xz- Saltiness(—), X;- Bitterness(+), Xj-

Chewiness(+)
/N Smaller  SRC<<0.1

Adhesiveness(—)

Xo-fEE R (=) L Xo-T 5 () W Xo- B () X6 B (=) Xo-Umami (-, X;-Hardness(+), Xio-Springiness (+), X-

T RIS A LR TR - oR TR AR B B STk -

Note: + indicates that the indicator has a positive contribution, - indicates that the indicator has a negative contribution.

5] 9250 U FCAR DG 1 . B3R 11 AN S T g, 248
SRC Z8XHE KT 0.2 1 3 Wi fi A5 AE A X-matrice il il
A 1B BTN, 22 70 BB AL ) RPANCH 67.2% .
BE 2 51 N7 R I 0I5 8 b R 22 i B ) R

A, 28 H SRC 44X (B KT 0.1 B Y 7 B8 A5 A
(5] U5 77 FEE RSN 80.4% , 32 WM Ik 7 T V8 R 4R A
AT AR TR AR A 2 A 1B, AR R R DU HY
TR | JER-AEH R A SR 1 R IE D S 4R An 5 R T
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Table 11 The regression equation of taste quality index and comprehensive taste scores
75 No SRR Influence degree [8] )51 /5 7% Regression equation R/%
1 >0.2 Y=14.515+0.702X,+0.173X,+0.485X, 67.2
2 >0.1 Y=14.515+0.201X,+0.295X;-0.207X,~0.221.X5+0.22 1. X +0.226 X,+0.129.X,, 80.4

H T 12 5E 5 PG 1 A 2 —EG
Note: The numbers 1-2 are consistent with fit 1 and fit 2 in Fig. 5.
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Fig. 5 Scatter plot of the regression equation between observed and predicted scores on comprehensive taste
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Fig. 6 Scatter plot of observed and predicted scores of

model about comprehensive taste
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