3 % R PACKAGING JOURNAL

12!
DE 2022 F£ 5514 % 58 6 H Vol. 14 No. 6 Nov. 2022

T WA LB S ERE TS

doi:10.3969/j.i1ssn.1674-7100.2022.06.005

EfHE AhE OB OB THRRFRURY, ST U RR SRR QK. # A
X 1 = B AR S 2 ZAH, @ity A oM 5 ARG, 7 ERE AR 4T
E S e Bt 1 RE R R T R, RBENFBAF @Rt 1 370, KM A
X & AR MR, Bt BRI S H, @ity Aot 5 Aakse, 78 £ 25 «C.
T A K AR IR L 50% A FARABITAFRER 15d, LRER, REFRKE,

BRIAEZ
T & 471000

MDA 425 KAk, R FERRAMLRK, TRMYRMAKXKRLE, POD HFH4
FEZHAKF, KA RAERK, ARk O R A AR 0B IK eF T
RRE

KHIA: RAFSMR; BIROE; i, axksit

FESES: TB485.1 MEkFRERD: A

XEHRS: 1674-7100(2022)06—-0033-10

SI3H&s: EA4EAR, FER,

E, F OATRRCEZITHFEREEMAE

B [J]. SR, 2022, 14(6): 33-42.

AR EE A FACRRI R R EZMEEZ —,
KRR — R E Y, (HJR KR AR E AR 1
FAME IR, i AR K SRR R T 20%. SRIF AL
PO SR . Ak RS B TR
HHET, A5G 2Ol s e Ak 1 55
KSR G i, e Mtk . pox
SERRI, BRI R LR B S 2 1 K SR LA
i, BB 2P SR AL, R B

SERR S ARHE R R R E A . P E ST
ER R, 2021 AR ESER R L Sl 4597.34 T t.

FIRT, SR R ROR AT IR Rl i wl FUASACH
A B HA —E R Z PR, HRAIRR A S 18]
Wos JRERATEIRERE  SREOIMR, (HERCREES
AWFFERET FUO A R IR f e, TF M pr

B
I FERBIRE KT
ST GBS, PSS

FEOyRKagisk. s b g SR FEEOE A
FF DRI AR 1.

F1 SIERERRGEERARBRSE

Table 1 Main forms of apple damage and solutions

T o R it Yo g5 R

PRSI KR sh5 LR AN PG WSS, B R e B PR 7%

il SRR SR B B E D IERU A I Y VIR v S N P (YN
OERiAt0] SRS fh DX s K 32 M TR R A B AR SR S EL RN, B L SR A MR, A MRS =
WK EE: 2022-09-16

EETH . Perhyephlfse TRE SR E ORI H (2017KFKT-01 )

EE BT
E-mail: Wshido@163.com
BIEEE:
AAEMFSY, E-mail: sunjianming@haust.edu.cn

FHAE (1995-) , F, HRARA, WRBHORE L, FEB55 10 R RGBT,

INERT (1978-) , 53, INZRITEEN, ITERMORS ARIEE, M, WA, RN R AR | BIRE



DE €1 %= = f PACKAGING JOURNAL
2022 FF £ 14 % 5 6 H Vol. 14 No. 6 Nov. 2022

ABFFEAT Xz R b IRl Sk s L it 1
3 FBIRES RS, IF FISE R R r X L AR P2
RIATPR . ARIRES R s B E 1 RoR, H
IO B AR A 7S T P A 8T 2 s

a) Wil 1

b) it 2

c) Wit 3
1 FERERER
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Fig.2 Section map vibration reduction packaging for apples
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Fig. 6 Influence of vibration reduction design on weight loss rate of apple under different working conditions
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Fig. 7 Influence of vibration reduction design on the hardness loss rate of apple under different working conditions
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Fig. 8 Effect of vibration reduction design on TSS content of apple under different working conditions
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Fig. 12 Influences of optimal design on hardness loss rate of apples under different working conditions
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Fig. 13 Effects of optimal design on TSS content of apples under different working conditions
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Study on Storage and Transportation Performance of Apples Based on Design of

Vibration Reduction Packaging

WANG Shidong, SUN Jianming, LIU Hui, LI Zhao, WANG Tiantian, SHEN Ziwang, LI Qian

( Department of Packaging Engineering, Henan University of Science and Technology, Luoyang Henan 471000, China )

Abstract: To extend the shelf life of Apple, several different structures of vibration reduction packaging are
designed. With corrugated board as the main material, simulation analysis and simulation test showed that the damping
effect of Design 1 was better than that of other groups. Design 1 was then optimized in two ways, with A corrugated
cardboard, design of double-layer protection structure. Simulation analysis and simulation test showed that under the
condition of 25 °C and relative humidity of 50%, the optimal design group of apples was stored for 15 days, and the
weight loss rate, hardness loss rate and MDA content were reduced. At the same time, the maturity period of apples was
prolonged, with the loss of nutrients reduced, and the POD activity maintained at a high level, therefore, the shelf life of
apples was prolonged. This vibration reduction packaging can provide reference for the design of other fruit’ s vibration
reduction packaging.

Keywords: corrugated board; vibration reduction packaging; simulated logistics; packaging design
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