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Correlation between texture and sensory evaluation of Apple
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Abstract: The sensory quality and TPA parameters of apple in differ-
ent storage were measured, and the textural characteristics were ana-
lyzed using Texture profile analysis (TPA) and sensory quality eval-
uation. To explore the correlation between TPA parameters and sen-
sory index of apple, the prediction models of each sensory index were
established by stepwise regression analysis and then were verified.
The results indicated that apple TPA parameters has a certain corre-

lation with its sensory index, especially with taste quality (the r-
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value of the hardness, viscosity, elasticity, cohesiveness, chewiness
and resilience were 0.992 3.0.991 9.0.936 8.,0.952 3.0.951 3. and
0.936 5, respectively) and feel quality(the r-value of the hardness,
viscosity, elasticity, cohesiveness, chewiness and resilience were
0.926 1,0. 954 7, 0.901 1, 0.945 8, 0.912 2, and 0. 921 9,
respectively). Significant correlation were found between TPA pa-
rameters of hardness, including viscosity, elasticity, cohesiveness,
chewiness, resilience and sensory evaluation indexes of appearance, i.
e. odor, flavor, taste quality, feel quality and sensory evaluation
scores (R?=0.56—0.96, the R?-value of the appearance, odor, fla-
vor, taste quality, feel quality were 0.644,0.569,0.819,0.959,and
0.915 1, respectively). Viscous (X;) and cohesion (X;) played im-
portant roles in predicting sensory index of apple. It was feasible to
predict the sensory quality of apply by using its TPA texture parame-
ters, and the research provided a theoretical basis of apple sensory e-
valuation by using objective evaluation of TPA parameters.
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Table 1 The sensory evaluation criteria of apple
J E X A3 G (1~ 10)
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Table 2 Sensory evaluation results of apple

BEAER RAME RO CFHM PR E ERARBCV/%

S 3.33  9.67  6.90 1.63 23.80

Sk 3.67  10.00  7.00 1.67 26.93

Fh 3.67 9.67 7.10 1.86 25.72
FRETH 3.33 9.67 7.05 1.79 25.31
DR 3.33 10.00 6.97 1.78 24.49
W 18.33 47.67 35.01 858 23.80
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Table 3 Determination results of texture(TPA) of apple

TPAZH  BoME R FHME iERZE 2REBCV/%

i i /N 24.48  56.99 39.24 7.82 19.93
Fitk/(Nes) —4.15 —0.98 —2.62 0.71 26.96
1 /mm 0.45  0.89  0.62 0.08 13.57
IRE:XES 0.142  0.68 0.44 0.11 24.77
fii WEL 1 /N 2.43 22,93  10.98 4.20 38.28
[ 42 4 0.07  0.46  0.26 0.08 30.11
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DRI A, 522 K 35 T AH O, 130 BT % R Tt 8 1 S SR L B 1 b
WAL S8 R S O AR BT KR B A RO T
RE RS DS TR M XU O LA R TE A 6 H
H2E B BRI /N (r=0.76~0.96) , 32 B 32 5 177 Jak i b ik
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Table 4 Correlation between the indicators of apple sensory evaluation

HH R R AL Hh K FUR L TR sy
PN 1.000 0
Sk 0.823 1** 1.000 0
Rk 0.814 8** 0.861 6** 1.000 0
CURERR M 0.933 7% 0.934 5% 0.948 1** 1.000 0
FIEFH 0.8220% % 0.848 0% 0.856 0** 0.914 3** 1.000 0
oy 0.769 0% * 0.830 9** 0.8583** 0.9551** 0.909 5** 1.000 0
Tox L% % ARIFRIRTE P<<0.05 fl P<<0.01 K- REE,
x5 ¥R TPASHZEMMELMLE
Table 5 Correlation between the apple TPA parameters
AH K FREL i i Rtk s PR P i WEL 8l & 1
fifi 1.000 0
Rk —0.056 2* 1.000 0
ik 0.197 4*  —0.136 1~ 1.000 0
N B 0.474 5** —0.386 8**  0.218 0" 1.000 0
Tt MR 0.771 8**  0.248 3 0.472 6**  0.849 1**  1.000 0
I 4 0.478 3** —0.386 0**  0.598 0**  0.994 1**  0.7753**  1.000 0
T % % APIERRTE P<<0.05 F P<<0.01 KF2EHBH.
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Table 6 Correlation between TPA parameters and Sensory Evaluation index of apple

JRE I E R R

TPA &
L LS IS FURm TR By
i Ji 0.656 8 0.775 1 0.807 7 0.992 3 0.926 1 0.821 2
itk 0.724 3" * 0.832 9** 0.8727** 0.9919* 0.9547* 0.8806""
o 0.652 5" * 0.8053* 0.8351** 0.9368* 0.901 1*  0.847 3~
N B 0.777 2 0.828 6 0.868 1 0.952 3 0.945 8 0.883 7
i ML 0.613 4 0.807 1 0.826 5 0.951 3 0.912 2 0.838 2
[ER-RER 0.732 2"  0.7712*  0.790 8"  0.936 5 0.921 9"  0.807 3~
tox % o AAHIFIRAE P<0.05 fl P<<0.01 K25 R,

T 3 5 R HR AR b B TR M (r = 0,992 3) L TR b
(r=0.926 1) JABK (r= 0.807 T —FE R IEH KL R, Ui
Bt A, AL S T O L R A T RO AU R T
MUK T b5 TPA S 80P 5k (- = 0.936 8) 5 2 19 IF A
Ko HWNREMG=0.952 3) M HM: (r= 0.951 3) . [0 & P
(r=0.936 5) 5 — & (¥ 1 AHOC 3¢ &, R W 1y iy 3l K,
F PN 2R T T 2 B SR g SR A S M BB, BT 2 7 NELR R A
FES M RE K, M d M 4r, TPA S %0b iy [l 4 1
(r=0.936 5) 5 & F 35 45 o A9 S L SR L KU LT IO b A
B i 47 5 3 IE AR OG L U0 SR SR BT AN AR TR SR Y
SN KRR G, R T ROk TG 5 R UL
REEREE TPASRZ A E R VKR, 7 LA TPA
SO (] 42 b, 2 B R 1) SRR R
2.6 TPA S E5BREFEEERMEITHH

W TPA 2 800 8 CE I 2 19 45 46 A% 3E 4T 100, LA
TPA 1) 6 A 4abr CBERE X\ (R X, ot X (R ME X, Lt
MM X5 A X o)k B S &8RP 45 TR A Oy R AR
Y. AT B WA G0 I B F-(8 3% K >>0.05 19748 &, 14
FUSMUL A KU L TR TR T b DL KRR A 4
BT AR A, A B A T s SR G 3R 7. 3 7 AL R
W L TR 5 b | T JR 0 b S R 14 T B R 1 P R B Ry >
0.81, HHY EA it 8 X (P<<0.001), Hof, O &R F
TR BT b ) I ASE TR 1) o R AR R (RP>>0.91) , Ul B 11 g o
b | T2 0T b Y T A T A 5 A S S R R O 5
SRAMUL SR 1Y T A5 B e R RO A L BB AE 0.56 DL [

=

.

PEAMNA S B, BEE A 5 AR A B R AR 5 TPA 45 45 36 4
(X)) WERMEX DAL UL A TPA S50 3 549 4 35
B ARARE BN R EH Y EEER
2.7 ERBERRTNEEEREIE

SRR VT E 48 b ) TR0 A 55 S 08 A 815 43 B 25 SR
B/ I G S I S Y S = T RN TR B Y N o= g LA
TRE VS BT B B UE 25 R AR AT W R T E R R 3
7 0.91 LA b, 6B SRR R bR b B RS M TR T
TRUER B T 52 43 114 T30 452 20 B 4 b S Bl S R 14 O

BB VEE AT FE A WA T A R SR A5 R L 8L ¢ ke
IEE IR LAE W, WA S SO 2 1) AT A B 2
(P>0.D, ULHlE S TPA & 280k B0 32 R R E & 018 b5
AR ATAT Y I HAR B T AR LF 00 T AR RS B . SR
T AL L IR 0 A 1) 0000 2 8 R 53 A T At 2 40, 1
DL b3 P g B ot 6 A 114 A TR T 0 R R A N A R [ ) sk SR
— M ol BE SR A [0 A 4 M B R T R 3 T T AR 0L
FREFUL A TERSE IR, =& 5 TPA S8 ) il R AF1E &
R R . R A 0 R FH B ot R Y B R
TS TR 8 AR R A AR L XU VR 55 TPA S50 [l
S FR L TORS B .
3 H5

(1) 35 TPA 28008 B R ok | o 3R M Lt mi 4
[ 52 1 5 0 R D 2 1 AR A O L AR L RUBR L 1T I R M L T R
DL B B CE VE R R 4y 8] AE R B3 MR G M (RP = 0.56 ~
0.96,P<C0.001),
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Table 7 The regression analysis between TPA and sensory evaluation index
ZH T i A58 R? P{H B 75 iR 22
Ah Y=—2.8+0.106X,—0.594X,+7.902X, 0.644 <20.001 0.564
SR Y=4.6294+0.927X,+3.309X;+3.79X, 0.569 <0.001 0.441
NS Y=8.264+1.579X,+4.158X;+2.049X,—0.091X5 0.819 <C0.001 0.275
& Y=6.491+0.719X,+3.41X3—4.059X, +7.236X 0.959 <0.001 0.228
FROFHM Y —=13.10540.097X, +2.445X> —5.125X; —0.095X 5 0.915 <0.001 0.254
By Y=21.162+0.577X,+7.181X,+52.692X, —1.514X; 0.871 <20.001 1.419
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Figure 1  Correlation between the predicted value and the actual value of TPA and sensory
evaluation indicators prediction model
*8 HBETFEHERBMUERNKIEER
Table 8 The test results of the sensory evaluation index prediction model
o 2H 8] 2% 5 ) )
90 A — 5% I A — - P {H g R?
R AL P 22 Pt i
S 0.077 0.331 0.056 0.177 15 0.895 0
SR 0.033 0.359 0.061 0.590 15 0.892 8
S 0.048 0.203 0.034 0.170 15 0.899 8
11 J% ok 3 —0.884 0.233 0.039 0.153 15 0.945 0
F I8R5 i 0.002 0.247 0.042 0.967 15 0.935 0
BREE RS —0.221 0.858 0.145 0.136 15 0.919 0
(2) #id TPA SHEN THASZIT ¥ B XHERRE S & 3k
B P R BN . EL % BO B0 7 b A 4 A B (X1t (L A, B XS R, . 36T 0 5 R0 19 7
> '+ . TR, 2014, 30(13): 276-285.
e PHFHE (X 2 At I 6 2 R G ARV GTLLL Al TR 0018+ 276285

(2] %%, Hle, £, & B Z 15001 (CTPA) IR0 5 3 R R A R
HEEPEL) ] BRI, 2014, 31(5) . 977-985.
[3] BARRITT B H. The apple world 2003-present situation and de-

B b5 1 T B A TR L
(3) 7 7 1Y 4 JHUER Y A 1 T A A B R AT I IR
WSS GESE T TPA S8 U B UM TR T S etopments for produces and consumers [J], Compact Frait
T5 R TAT Y TR B A A 3 AR BT 2 0L O £ 4L T SR Tree, 2003, 36(1); 15-18.
e . (F#% 45 )
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H— AW AT (Lactobacillus plantarum)t?,
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