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Effects of Different Shelf Temperature Combined with 1-MCP
Treatment on Texture Traits of Huahong and Huayue Apples

JIA Chaoshuang, WANG Zhihua, WANG Wenhui
( Research Institute of Pomology, Chinese Academy of Agricultural Sciences, Fruit Storage and

Processing Key Laboratory of Liaoning Province, Xingcheng 125100, China)

Abstract: Discuss the difference and change rule of texture characteristics of Huahong and Huayue apples af-
ter different shelf temperature combined with 1-MCP treatment during the shelf life, in order to determine the appro—
priate shell temperature and time for apples. Using Huahong and Huayue as the test materials. the physical property
analyzer texture multidaceted analysis (TPA) and puncture test were used to determine the pulp elasticity, gummy
stickiness, chewability, pulp hardness, rupture work, rupture force, rupture displacement, yield work, yield force
and yield displacement. Factor analysis was applied to these indicators, and the original indicators were reduced in
dimensionality, so that a comprehensive index was used to evaluate 1-MCP (1.0 pL/L) treatment, it was placed at
shelf temperatures of 5,10, 15,20 C to maintain the texture properties of Huahong and Huayue apples. The shelf
life of Huahong and Huayue fruit texture characters could he prolonged by [-MCP treatment, especially for Huahong
fruit.Under the same treatment temperature, the fruit decline of the two varieties treated with 1 MCP was significant—
ly less than that of the untreated group, which could be reduced by about 10%. Correlation analysis showed that

there was a very significant positive correlation between the texture indexes of apple fruit, but there were some
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differences in the degree of tightness. After factor analysis and based on the principle that the eigenvalue was greater

than 1, two main factors were extracted, and the cumulative variance contribution rate was 91.194% . According to

the representative indexes of each main factor, they were named punciure factor F, and TPA factor F,, and the vari-

ance contribution rates were 79.870% and 11.324% , respectively. According to the score of the main factor, the most

suitable shell temperature of untreated Huahong fruit was 5 %C.The temperature of the treated fruit was 15 C.The

optimum shelf temperature of Huayue fruit without treatment was 10 °C , and the suitable shelf temperature of 1-MCP

treated fruit was 5,10 “C.The CK group of Huahong fruit could be stored for 8 d at 5 °C, and the shelf temperature

of the treatment group could be extended to 16 d at 15 °C ;the CK group and the treatment group of Huayue fruit

could be stored at 10 °C, could be stored for 16 d.

Key words: Apple; Texture traits; Puncture parameters; |-MCP treatment ; Shell temperature
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Fig.1 Effect of different shelf temperature combined with 1-MCP treatment on the flesh hardness of Huahong and Huayue
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FHHIEHE (P<0.01) , 3o ik 5 00 i L B A
RETh < et B ) < i BB 5% o 12 R0 ek < L o ek 5 e 3 g
ML SR X REE (r=0.4~0.7) , st
BRI R R (r=0.2~04) , H 445
KBB4 % (r>0.7) . U8B 5% 5 Motk ] 1y 77
FE A e 38 &b AT B 720 B {E AR AR 5% R AU K
MR E R .

2.8 RILAMBFMETFSITRESITEN

k0 S S L S ST 10 AN T MR 1 A AT I
Tob B &R TR ERIRE (£2) . —&H
T ZE TR T 85%, BN 4 B 7 AT LA & 45
FIRARPRAT A BB E™ . dige 2 o740, 2K
MR 1L B 2 0 2 STk %40 5 H 79.870%.
11.324% , F 1175 22 vl 405 3] 91.194% . Btk il 2 »
IX 2 A~BE 7R DU A AR R LA 10 A TR FR R 1T A
A [ Ak T 32 SR G S 01 Do ot )

MFE 3 NP 7 af LA LR R R R
DR SRR R R A R R AEN 1 E
5 VA 52 v A 0 » 1T 8 P L O R e 1 A TR 2
7 A B e X 5 R A & fetr iy R IEH
FEAIYG . WTLAHENT, (BT 1 SR a R T R s
AR A 2 W5 TPA 5 hs (S84E . iH % f1
RN SLIEHH G, R TPA 55 %500 Lk il it
(1 5w, I By 2 vk AT 11.324% 6 255 i i
b AN TR T 1 N4 v R R T b 47 A W 9 K
HR 7. 8T 2 & SCA TPA BT

a2 A P T A R, WD~ @)

F, = 0.34ZX, +0. 227X, +0.32ZX, + 0. 32ZX, +0.
327X +0.317X,+0.327X,+0.337X,+0.327X,+0.347X,, (D

F,==0.01ZX, +0.697X,+0.297X,, +0.367X ,~0.257X .~

Ly i 2 0 G A R B A ) A 1529, 17. 3%, 0.372X,—0.042X, —0.202X,—0.282X,+0.012X @
18.3%., Tiij£RAb BT IS () 46 SRS 3 J AR 1y 7 B i
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Fig.6 Effect of different shelf temperature combined with 1-MCP treatment on yield work,

yield force and yield displacement of Huahong and Huayue
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Tab.1 Correlation analysis of apple texture indexes under different treatments and different shelf temperatures

B WAL MBEREE  Elxn B KB

Iﬂﬂh;ﬁ'% W : ‘_Wﬁ j&gﬁﬁ U}L@ﬂ Rupture  Rupture Rupture Yiel Yield Yield
Pexture index Hanlness  Springiness Gumminess  Chewiness Gk G i Wil e il
il BF Hardness 1,000

S Springiness 0564 1,000

I Gumminess 0915™ 0797 1000

ML Chewiness 0.863"  0820™ 0931 1000

it 24T Ruplure work 0861  0366™ 0736 0677 1000

i3 /) Rupture force 0845 0300% 06602 06537 08B™ 100

WA $E Rupture displacement 08647 0516™  0816™ 07847 099%™ 0.70™ 1000

JEMR Yield work 08837 04647 07T 07637 09097 09007 08527 1000

M Yield force 0.856™ 04017 0715 07077 0847 0978™ 073 0920™ LD

KRN S Yield displacement 0911™ 0.619™ 08607 08467 0.847 08417 08577 084 (8677 1.000

FE 0 A 0.00 AE (AU R B e (P<0.01)

Note: ™ _Extremely significant correlation at the 0.01 level {P<0.01) .

F2 EFOHERNEERME

Tab.2 The total variance contribution calculated by factor analysis
L TER TR ] BRI R A TR F oy ai A
[# 7 Initial eigenvalues Estraction sums of squared loadings Ratation sums of squared
Component it FE% #it /% &1t HE it &it FE 1% it 1%
Total Variance Cumulative Total Yariance Cumulative Total Varance Cumilative
I 7.987 79.870 79.870 7.987 79.870 79.870 5,789 57.889 57.880
2 1.132 11.324 91,194 1.132 11.324 91.19%4 3.331 33.305 91.194
3 0.420 4,202 95,396
4 0.174 1.740 97.137
5 0. 106 1.060 9y, 197
f 0.058 0.581 98.778
7 0.052 0.515 99.293
8 0.035 (1.351 99.645
9 0.023 0.230 099,874
10} 0.013 0.126 100,000
%3 mERARE -
oSt
Tab.3 Rotating component matrix @“ﬁﬂ'ﬁﬁ
InH 141 Component B
Ttem 1 - 2 0.5 Eﬁ{iﬂrﬁ
E RS iy
il fE Hardness 0.802 0.537 E;n Bl g
JiE Springiness 0.100 0,961 S‘;g"l " #2h
et Gumminess 0.579 0.771 S8
LA Chewiness 0.521 0.822 E\%ﬂ
WEYT) Rupture work 0.892 0.290 §
W4 Rupture force 0.941 0.173
AT E Rupture displacement 0.772 0.476 LD
JEHEIN Yield work 0.899 (1.359 -1.0 -0.5 0.0 0.5 1.0
’ ~ : BEF1(57. B39%)
TR Yield force 0.912 0.270 Component 1(57. 88%%)
Ji i f ¥ Yield displacement 0.781 0.553 7 ETFREERE
TR R R A AT BRSO BT Kaiser biELL 11 Fig.7 Biplot of principal component analysis

e AR ik a 7E 3 0G40 SR -

Nate : Extraction method is principal component analysiz. Rotation meth—

n ERrid, 2 4~2 B 143 0 SRR TPA J7 i

ad is maximum variation method with Kaiser standardization. a. Converges WL T b A ) Ak S SRR 5 B s T DL 25 TR 0

the loop in iteration 3.

05 25 TR =R BUER 2 R ER G B e
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fEo WU 4.5 AIA0, CK LR I-MCP A SRS/ R 15 CHf, s g i, JLKE10 . ik

F4 FREBLETERETHSMESHF 5 a[E0, B H B SEEE A [R] 57 290 ). CK 4 7E10 °C 1%
Tab.4 Scores and rankings of Huahong apple with HUR R, B A s, R 5,15 C
different treatments during storage shelf REPRAE A RS R AE TS R 5 CF, e &4
D, ﬁi‘ﬁfﬁﬁ ﬁﬁg'{[m] g " i Iy 0 10 °C
Handling . : = Sorting #5 FRABERFEREFEIMESHF
[{‘.11'IPH'd|UI'P time
CK 5 0 | 54 120 1.50 | Tabh.5 Scores and rankings of Huayue apple with
4 0,40 (.94 0.46 2 different treatments during storage shelf
8 -L03 046 -085 5 g B A Iﬁ%\’éH‘TI'I'iJ ‘ Wi
12 -1.09 0.5  -1.80 6 Handling B %EH Fy P Sorting
16 =375 028 =335 10 lemperajure: wime
10 0 154 120 150 i CK 5 0 399 215 376 [
4 031 065 035 3 : ?gj :‘: T; i
§ s LR ol o 12 -007 073 003 8
12 -3.78 031 327 11 16 —100 024  -0.84 13
16 =477 002 -4.18 14 10 0 3.09 2.15 3.76 |
15 0 1.54 1.20 1.50 1 4 2.73 2.0 2.64 3
4 ~(L.7% 094  -0.58 4 8 1.78 1.99 1.80 4
8 -3.14 062 267 9 12 0.92 0.99 0.93
12 444 011 -387 13 16 -012 031 -006 10
16 560 -018  -4.93 16 15 ] 399 215 376 1
20 0 1.54 1.20 1.50 | ; :];; : T: ;g :
=l LB = 3§ 12 097 027 -081 12
8 4l R =aR a2 16 -236 004 -206 15
12 =519 =010 -4.56 15 2 ] 3.99 2.15 3.76 1
16 -637 -031 -5.61 17 4 ~0.05 0.52 0.02 9
1-MCP 5 0 247 -048 210 1 § -064 096 -0.4 11
4 071 009 -064 6 2 -177 038 -150 14
g upm L0 ke 18 16 -322 0.3 -284 16
12 -259 -041 -232 13 e : g j;i :::?3 :i; ,:
16 =34 -007 -3.04 15 g 398 —1.35 270 4
10 0 247 -048 210 1 12 239 —1.40 1.92 7
4 0.47  -0.30 0.37 4 16 1.69  -1.61 1.28 8
8 095  -0.17 -0.86 i 10 0 515 -1.39 4.3 1
12 -1.64 0.00  -1.43 g 4 377 -148 a2 3
16 -257 -000 -226 12 8§ 282 -1 209 35
15 0 247 -048 210 1 & 1 Ses e 9
4 159 -023 136 2 b o
15 ] 315 =139 434 |
§ b6z -02 051 3 4 241 1M 195 6
12 001 =011 -0.01 5 8 1.4 =115 1.12 10
16 =125 -03 -1.14 8 12 46 -1.05 0.27 11
0 0 247 048 210 1 16 -0.82 =132 -0.89 14
A SO T 20 0 515 -139 43 |
4 0.64 -148 0.38 12
B SRl AR SRR M 8 001 141 -008 13
1. = & el M 2 -177 -126 =170 IS
16 -483 -0.20 -420 17 16 -264 136 -248 16
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