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Prediction of Storage Quality of ‘Hanfu’ Apple Based on Texture Properties

ZHANG Bai-gqing, GUAN Yue-yue

(College of Food Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract: A BP neutral network model for predicting storage quality traits of ‘Hanfu’ apple including juice yield, soluble
solids, total acid and solid/acid ratio based on texture properties such as hardness, resilience, adhesiveness, cohesiveness and
chewiness was established. Quality changes of ‘Hanfu’ apple were measured during storage at 0 ‘C and 20 C. A topological
network structure was constructed to train the established predictive model. The results of simulation demonstrated
that the BP neutral network model allowed the prediction of apple quality based on texture properties. The model was
validated using two sets of non-sample data and relative errors lower than 5% between the predicted and the observed
values were obtained.

Key words: ‘Hanfu’apple; texture properties; quality properties; BP neural network; predictive model

& 4r25%5 . TS255.3; TP183 SCHRBRIRAS: A YRS 1002-6630(2012)24-0335-04

HE R SRS PUIEN TR R I3 R B, I 24 5
SEAEIL T T M. BT ERR, T A R R
EHEOR . RN OR o S AU B v, IR R A AR
SR SR R TR s AR v T R R R
Al TG A R I BT ik

AR, B AR SE R YL AT RE T — RS0
Fo BRSFEL M BN AL R
ARy N EETBOSRLEAT I M, BT gk kL i
PYBRPE S e RS TEAs . B A, SR E B
JELL R PRI S R, BERRLL . Ky PO AR SRS,
HEAE IR F Matlab 6,153 BT T 3 HUA 2R 1% 5518 S i I
B RO B AT DG OG By 2/ BT IR N Tt 1
SRR, SCHUH SR AU PR AR R DN 3 R B R . W
(EAETBIY/E e TV S s e L RN e L e
ARTREIN 6 SRR ity T AT AT o

BT SR (% 25 I T SR sl e ™, b T A

Weks H Y. 2011-10-19
FETH: YeHTTRM R E

[F1) 00 S W 7 S A P R 2 A D T 9 R o AR A 1
PETH TR, ARSs ik A€ RN S5k, BT f
ML S, M ORI R PSR AR TN 39 SR AE 7% i L B
RS 8] 14 D5 it 5T o

1 MES5HE

11 MRk

PL20104FE9 H 27 5 KA M 96 ' S R A LMok, ¥
SR A A AL B Bl . LR A A S B T
(0£05) CHILME T QAP REF(0E1)CEHMT;
AR B34 492%~98% 5 J 43 T HUAE— 1k, 300 s ik
S TR] S SR S TORH OB AR A, TS 3 .
12 SRk

CT3% 5ify{% (Texture Analyser)  E[EBrookfleld /s
Fl; TD-A5TUEC W WLAE S ST R A R 15

VEF TR KA (1966—), W, mI#EZ, W+, FEMHEEMN TR, E-mail: sybaigingxI@sina.com



=

336 2012, Vol.33, No.24 =]
PR IERAT AR i I w5 e A E e S /AT
13 Uitk

131 CERE Tk

IKHEGB 8559—87 (IR IHHIA)Y , FALIEVEIEIR
WA R . MR R LE A TR ik
JE#)(total soluble solids, TSS)MIE: K K w33
FEOGE ;s BRIE . RHEEM ek WyrEe: W
THER %= 0 Ja FE o/ LR X 100, BRI 52
3, BUTFIMHE.
132 JRRIREED

Yo e w R LMY, IR D) R E AR5em SR
2emPIFRR AR A, B E T CT3 M AU TAALER Sk R
TPARL: . ZHBEE . TR 2mm/s;  AIE R
0.5mm/s; ROl FE0.5mm/s; ik STy, S IRE
emm; (I ]0s; AR E I ]5s; MR 10 4 /s, 15
e SR MR E R IR, BCFE.,
1.4 TPAKEE RSHUTH Ik

A B
@kl Fhe il
i
RS
&
Qa
A 4
0 ‘
1 0 10 P20 25 3p
<—tl—>; 14—[2—>
Il /s

E1  SERTPARE R AL 2%
Fig.1 Typical texture profile analysis curve of an apple
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Tablel Correlation (R) matrix between TPA texture parameters
Wgly SR mm B m) AR i mm g
il 1.000

ST mm 0,628 1.000

F&tml  —0652 —0.484 1.000

WE 0.628 0.820* —0560 1.000

ik /mm 0.703 0.888* —0597 0777  1.000

ML /m) 0.639 0.834* —0.65 0761 0874* 1.000

T B AV B AR RER A VN AR 5 * FORBEEHIR R > 0.8).
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Table2 Measured quality parameters of apples during different storage periods
B/ 4 — — R _ I i ‘
v 1) /g ] P& A mm BiATE/mI PP THE M TEPEREY%  SIRI%  EERE% T %
1 2945.67 131 1.93 0.15 17.53 115 0.45 25.56 77.18
1 2 2774.67 1.46 1.87 0.18 15.9 11.7 0.42 27.86 77.87
1 2571.67 1.11 23 0.13 15.3 11.6 0.43 26.98 76.93
2 2 2567 141 2.27 0.15 14.77 12 0.4 30.00 76.39
1 2435.33 1.05 2.37 0.13 14.83 11.7 0.4 29.25 76.01
8 2 2571.33 1.29 2.3 0.15 15 12.53 0.39 3213 74.09
1 2477 1.03 2.54 0.138 14.73 11.6 0.374 31.02 75.08
4 2 2346.67 1.13 2.7 0.136 10.93 12.63 0.35 36.09 73.24
1 2454 0.93 2.7 0.14 12.13 12.07 0.379 31.85 74.37
5 2 2339 11 2.3 0.13 9.63 12.73 0.32 39.78 72.84
1 2297 0.95 2.77 0.13 11.6 12 0.36 33.33 73.92
6 2 2310 1 2.48 0.12 9.23 13.2 0.3 44.00 71.39
1 2284 0.97 2.77 0.13 9.07 12.1 0.335 36.12 73.71
! 2 2206.33 0.87 2.57 0.11 7.47 12.9 0.29 44.48 70.85
1 2229.33 0.97 3.03 0.12 8.15 12.47 0.329 37.90 72.81
8 2 2093 0.84 2.87 0.11 8 13.53 0.28 48.32 70.46
1 2268.33 0.9 3.13 0.12 8.03 12.4 0.31 40.00 72.19
9 2 2042.33 0.87 4.23 0.1 6.13 13.8 0.27 51.11 69.77
10 1 2229 0.94 3.1 0.11 8.93 12.77 0.318 40.16 71.98
2 1985 0.77 4.73 0.09 6.3 14.15 0.25 56.60 68.24
1 1 2190.33 0.97 35 0.12 8.13 13.3 0.3 44.33 71.45
2 1977 0.7 5 0.08 4.8 14.4 0.22 65.45 66.59
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Fig.3  Error curve obtained from model training

MEEBTT AT, iRl f 3 2L il U 28 1 2 A5 704 Y
20AIREABARHEI TN SR, WL TERE H b2 11X 107, 24
2 H0.05, AIEFI101441K I, i 2 37 iR 221k 3
T79.986X10°, LIRS HH ERIG H bR 2 ER
222 TRINEE R RAE

A4 240 AR AR S 6 B0t i N 20 T 2 37 14 A 48 X 485 SR T
JOCHI20°C (3 S S i, T b B0 H e L, kit
—L W BT AL (R A EE R, 2R3N 5 241 S AR A
TRUTRIAE (PR L &

MW HI, iZBPAIZ I TNPE R R Ly, sl
AR ZE 38/, S5 KA A % 22 93.005%,  fe /N i 221k 3
0.003%, THMIRICRLS,  REAZIHG LI b ST IO FIAE P 2E3K o



338 2012, \W0l.33, No.24 Btz XA 8
K3 EAHNSLNERRT
Table3 Comparison of predicted values and measured values of quality parameters
g1l AIVETERTED % SRI% [i] % LL/% HIT 1%
- THNAE SCIME HDRHRZE% TOME SEIE A% TINME SCMME MR TR SEUIME AHXHRZE%
1 13.3 13.05 3.005 0.3 0.29 0.786 44.33 43.25 0.413 71.45 70.06 0.300
2 144 14.26 1.558 0.22 0.23 0. 852 65.45 65.52 0.003 66.59 64.78 0.095
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