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Abstract: [Objective]Wanjin is a new kiwifruit cultivar selected by Anhui Agricultural University and
Wanxi Kiwifruit Research Institute via seedling selection. The purpose of this study is to explore the
postharvest storage characteristics of the new variety Wanjin, and to clarify the suitable storage tempera-
ture and the thickness of packaging film bag.[Methods]This experiment was divided into two parts: de-
termining the appropriate storage temperature of Wanjin and screening out the appropriate thickness of
film bag packaging. First, some fruits were randomly divided into 4 treatments, and they were stored at
(0£0.5) C, (1£0.5) C and (2+0.5) C cold storage (RH 90%+5%) and room temperature (CK1). Regu-
lar samples were taken to determine fruit firmness, soluble solids content, respiration rate, ethylene re-
lease rate, electrolyte leakage and MDA content, and chilling injury symptoms were observed by calcu-
lating chilling injury index. A series of indicators were counted, such as weight loss rate, rotting rate
and chilling injury rate for each treatment when the fruits were taken out of storage, so as to make the

fruits suitable for storage temperature screening. The results showed that (1£0.5) ‘C was the suitable
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storage temperature for Wanjin. The second part of the experiment was as follows. In order to further
optimize the storage conditions, the fruits were sealed and packaged in polyethylene film bags(40 cmx
60 cm) of different thicknesses (0.01, 0.03 and 0.05 mm) and stored under the storage condition of (1+
0.5) C. And the unpackaged fruits were used as control (CK2). Regular samples were taken to deter-
mine the relevant indicators, and suitable film bag thickness for Wanjin was selected. [Results] When
the fruits were stored at room temperature for 25 d, the firmness dropped to 1.52 kg - cm™. Compared
with the room temperature control (CK1), the effective storage periods of the fruits were prolonged to
65 d, 65 d and 55 d, respectively, after fruits were stored at (0+0.5) C, (1£0.5) C and (2+0.5) 'C, and
the respiration rate and ethylene production rate of the fruits were delayed for 15 d, respectively. The
chilling injury rate of fruits stored at (0+0.5) ‘C was significantly higher than that stored at (1+0.5) ‘C
and (2+0.5) ‘C. But there was no significant difference between (1+0.5) C and (2+0.5) ‘C treatments.
There was no significant difference in the rotting rate among the three refrigerated fruits. The second
part of the test results was as follows. In storage from 10 d to 90 d, CO, concentrations in 0.01 mm, 0.03
mm and 0.05 mm PE film bags were stable at 2.02%-2.59%, 3.19%-3.67% and 4.43%-5.46%, respec-
tively. The O, concentration was maintained at 16.62%-17.51%, 15.03%-16.18% and 13.37%-14.53%,
respectively. When fruits were stored for 90 d, the firmness of fruits packaged by 0.05 mm, 0.03 mm
and 0.01 mm PE film bags were 4.0, 2.3 and 1.3 times more than that of the control (CK2), respectively.
The fruits of the control were shipped out of the warehouse at 90 d. The SSC of fruits packaged by PE
film bags was lower than that of the control, among which the SSC was the highest with the 0.01 mm
treatment, followed by 0.03 mm treatment, and the lowest with the 0.05 mm treatment. The respiration
rate and ethylene production rate of fruits treated with CK2 and 0.01 mm PE film bags appeared at 30 d
of storage, and the occurrence rate of fruits treated with 0.03 mm and 0.05 mm was delayed for 10 d,
and the peak value was significantly reduced. After 70 days of storage, chilling injury occurred with
0.01 mm treatment. When the fruits were shipped out of the warehouse, the chilling injury rate of the
CK2 and the 0.01 mm treatment was significantly higher than that of the 0.03 mm treatment, and the lat-
ter was only 3%. The relative conductivity and MDA content in fruits with the PE package treatment
groups were always lower than those with the control (CK2), in which the 0.05 mm treatment kept the
lowest level. The weight loss rate of the control was the highest when the fruits were taken out of stor-
age. The rotting rate of the fruits treated with 0.05 mm PE film bags was up to 72.33% at 180th d,
which was significantly higher than that of the control (CK2) and the treatments with 0.01 mm and 0.03
mm PE film bags.[Conclusion] The storage conditions of (1£0.5) “C plus 0.03 mm PE film bag treat-
ment (CO:: 3.19%-3.67%+0,: 15.03%-16.18%) had the best effect on maintaining the fruit quality of
Wanjin kiwifruit, prolonging the effective storage period and inhibiting the occurrence of chilling injury.
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Fig.1 Changes of firmness (A) and SSC (B) of Wanjin fruits at different storage temperatures

212 TREHEEEMGEERE AR FER I
B FEG s HE 20, IR R 15 d
I LR R RIRORT 2 AR T8 v e, U9 10.92 mg kg b

—0—CK1
A 12
_1n
=10
*_z;og
w2 8
w3 7
EE 6
B
ngs
£ 4
o
gs
2
0 10 20 30 40 50 60 70 80 90
T g (1]

Storage time/d

A1.04 uL-kg'-h'e HHEEEM L, 3 MR AR
S IR I T T 0 R 0 v U A HEAR 15 d H B,
U AE 7354 5.59.6.83.6.88 mg- kg -h' F110.69.0.75

——(0+0.5)C —4— (1+0.5)C —&— (2+0.5)°C

B 12 ¢

1.0

0.8

0.6

LR TH A

Ethylene production rate/(uL-kg"-h™)

0.4

0.2

0O 10 20 30 40 50 60 70 80 90
e 8]
Storage time/d

2 AEIGRE R & SRS R R (A Z SR RUE R (BRI FZ IR

Fig. 2 Effects of different storage temperatures on respiration rate (A) and ethylene production rate (B) of Wanjin fruits



584 x i)

S 4

55384

0.77 puL-kg' - h'e 3 BRI vT HEAR fig 4 SR Sl AN
CIERE T U B, FF PRI

213 TR EHEEANRERFEMASE FREFRH
BEAE 0%k P (MDA fgid &4k =4,
5P T L 2R P A Al R S M R FR AR

—O0—CKl1

80

>

AR L3
Relative conductivity/%

0O 10 20 30 40 50 60 70 80 90
3B 1)

Storage time/d

Kl 3 2 B, 7E 80 (8], SR SCAH X L3 % 5 MDA &
s BT, Ho (2+£0.5)C Ab B UR & A0 T B R K
o FEIE 30 d J5 , (0+£0.5) °C AbFH SR SAR N o S R
3 T A AR S 5 50 d JE , (240.5) °C AbEE A
SEMDA & &8 KT (120.5) C A (p < 0.05) .

——(0£0.5)C -4 (1£0.5)C ——(2+0.5)C

16 r

oo}

14

g

1.2

1)

b(H
MDA content/(mmol -

1.0

N

0.8

0.6

0.4

0O 10 20 30 40 50 60 70 80 90

DS 1)
Storage time/d

B3 REEREXGRERIENTESRAMT _EESE(BHFIT
Fig.3 Effects of different storage temperatures on relative conductivity (A) and MDA content (B) of Wanjin fruits

214 ARREEEE TRERFEAFELEAL K41
F e 4 SR 80 d J5 , (0£0.5)°C L (1£0.5)°C .

(0£0.5) C

(1£0.5) C

(2+£0.5) C

(2+0.5) CHREBR L 2 R AR F , EERFIIRE
BRI B TUTRE B2 R SR A 27K TR

ARG PSSV STy A
The red arrows indicate water-soaked appearance.
B4 FRMERETHREREICE80dFEEERME SdHRELLERN
Fig. 4 Chilling injury symptoms of Wanjin fruits stored at different temperatures for 80 d and

placed at room temperature for 5 d

2.1.5 AREEREN e RFAEI B AL TR
Q% RIUR AR E T E LT AT DL A EIREER
TNo A FHIRHOM @, UL IR ST BT 2 YA s ik v
Y, K 5-A B WEET 40 d, 3 AR E R
g 4 B SL B TR R AE . BE IR 1] ZE K, (0%

0.5)C AbBEARAE 50 d I K IR T, (1£0.5)CHI 2+
0.5) CAbFR I 7E 60 d I RILAFE a4 Bz i &
B, (0£0.5)°C Ab 3 R SLA ik 32%, W & T
(120.5) CHI(2+0.5) CALHELR (p < 0.05) , 111 &5 PI &
[F) G ¥ 3% 72 5 (& 5-B) .



g FA& S IR PE AR e S R ek SR SRS it B AR AL ) R ) 585
. a
A 016 . —®—(0+0.5T B a0 .
x o ° [
§ 0.12 —A—(2+0.5)°C % 30 | L
— «<
ﬁgom *5%’
#1 - 0.08 220 t
& B &5 b
- = 0.06 £ 15 + T
S 0.04 Z 10 T b
0.02 5 +
0.00 0 : :
0 10 20 30 40 50 60 70 80 90 (0+0.5)C (1+0.5)°C (2+£0.5)C
5 I (8] b it
Storage time/d Storage temperature/‘C
E5 FEDREREMRESRILERBAFLEEBIHI
Fig.5 Effect of different storage temperatures on chilling injury index (A) and
chilling injury rate (B) of Wanjin fruits
216 AREREESEERRRERAEEELY WL EEMEER (K 6-B).(0+0.5)C b A EX

Fom B eoRM, H B IR E R AE LR om H
BEETHTRH (p <0.05) 15 &AL FRAL G 2R

A 18 -
167_:%
14 |
12 +
10

b
¢ c
CK1 (0£0.5)°C (1+£0.5)C (2+0.5)°C

Ve I B2

Storage temperature/ ‘C

KRR
Weight loss rate/%

O N B~ O
T

BEET 1£0.5CHIQ2+0.5C(p<0.05,HEH
HIATG R E 72 R (K 6-A)
B 16 ¢

14 - %
[

=
N
T

5

A3

JE& X

Rotting rate/%

o N B~ O
L e —

ﬁqﬂﬂﬁ

CK1 (0£0.5)°C  (1x0.5)°C (2+0.57C

TR
Storage temperature/'C

6 AEMREGEE N & RELER(AFREEBBIF
Fig. 6 Effect of different storage temperatures on the weight loss rate (A) and rotting rate (B) of Wanjin fruits

SR BRI R T i SR S A B, 3 A
VAL P 35 T 2 ) SR S A A, A KSR S RO
WO . o (0£0.5) °C Ab 7 SE 22 5 S0 TR B K
ALV I T4 B 5 1) A 3o B T 80 SR e e » (LI
5B R B 4 SR SEAR X FE %6 \MDA F i A E R
T, RS R T HE ; (240.5) C Ab PR S SIAE I 5 B
AT R A R B A1 T e AR, (L 42 1) SR S B A
ALV T 8 BT T O 22 T (1+0.5) C ik
B, 5 B R0 R [R] 45 5 T 7E (120.5) C i 25 1
T Bt 4 R S A RO g S [R]AE X 3R, 5 (2+0.5)°C
L, W ERVRERMFEERY LR EER. B
(120.5) C ek iy LA i) S S hili FBE T B, AE 2204 35 K
A FRARIA 5 2, KA R0 ]

22 AFEEEPEEZREENRERILRXEIEF
lES:0fA !
221 TRERBREPEERROEAIFAARITL

HH ] 7m0, FE 5, % PE AL AL FEAR N 1) CO,
TERYRE EA, 0. HEHIE TR, 2 5B
5E o 7 10~90 d,0.01.0.03.0.05 mm PE 4§ P CO,
TR 055 I AEFFLE 2.02%~2.59%3.19%~3.67%
4.43%~5.46% , - A HE ) 22 73 55 35 (p < 0.05) 5 O, &
4> B ) 4k 7 E 16.62% ~17.51% + 15.03% ~
16.18% + 13.37%~14.53% , % kb B [A] 22 55 8. 3 (p <
0.05).
222 TR
Pk B 4k

J2 % PE R 6, 35 64 62 4 R 52 AR Ao T
ST LR A R A



586 x i)

S 4

55384

—0—CK2

>

90y
Oxgyen content/%

0O 10 20 30 40 50 60 70 80 90 180
IS 18]

Storage time/d

& 7

PE JEE 4% JELRE A 8 0, R PRI SRS . B30 d )
Xof HE SR S A R I T - A B ZH (p < 0.05)50.03,
0.05 mm PE 11, 2 &b 2 5L 52 5 78 5k 117 30 d R &
TREMER, ZFERTEE(P<0.05.
90 dIF,0.05.0.03.0.01 mm PE /1,25 kb 75 5 52 fi g i
43 ) of T SRS P 1 4.0.2.3 R 1.3 6% 79K 180 d

—0—(0.01 mm PE —#—0.03 mm PE ——0.05 mm PE

B 12 _
10

Carbon dioxide content/%

O N M O @

0 10 20 30 40 50 60 70 80 90 180
e B 1]
Storage time/d
A REIEE PE EREERAED 0,(AF CO.RE BRI
Fig. 7 Changes of O, content (A) and CO;content (B) in different thicknesses PE film bags

i5f,0.03 mm PE &b P 5L S 1w OR 457 76 7] & 6 BEOR A
(EI8-A). mlIEVER LY & S b4 PE SR 1)
B, EobEgE. K 8-BR U, PE A3 A B R sz ]
T BT & B AR T X IR, R340 d ), S5 Ab FR 4
BERT X (p <0.05) ; H A1 0.01 mm A HE w7 4
[l FE 425 Bt e > 0.03 mm Kb FE YR 22, 0.05 mm Kb FE

——(0.01 mm PE —#—0.03 mm PE ——0.05 mm PE

B 15
14 -
13 +
12 +
11 -
10 +

wCRTEHEE T
Soluble solid content/%

0 10 20 30 40 50 60 70 80 90 180

DRI (8]
Storage time/d

8 AREE PEREGEMKEERIEEAMATAEERYMLIEB TN

Fig. 8 Changes of firmness (A) and total soluble solids content (B) in the Wanjin fruits packaged
with different thicknesses PE film bags

——CK2
A 14
12 +
& 10 +
2 gl
w &
B3 6|
Q
= ol
0 10 20 30 40 50 60 70 80 90 180
Y B 1]
Storage time/d
Ao
223 AREBEPEERROKMNEEREFRRFE

S m#ExRFEGTR BHE-ATH, XS
0.01 mm PE £33 4b B 5L 52 7E 456k 30 d B HE 3 B 5
FE) IR e U, WA 45310 N 6.83 A116.36 mg - kg - h',
HEREZE(p<0.05):0.03 f10.05 mm PE {3 4 #
TR SIZ ) IR IR v W I 36 40 d H B, 5 5% R B IR
T 10 d, VEAE AH EE X RE 43 T BRAR T 13.8% A1 17.2%
HWE 2R EE(p<0.05) . 4 5927 b )
0 R THUIH 28 A8 A AR 1 5 DR IR e 2R A L (& 9-B) .

X HE L5 0.01 mm PE £, 2% 4b 2 5L S0 7E 7458 30 d i
I 2N RE TR I, VB 73501 9 0.75 110,72 L kg ' - b,
PiE TR E %5 (p>0.05);0.03 £10.05 mm PE {3
A TR SRS 1) £ R TS R D E B 40 d HE R, P A 2
S5 (p < 0.05) HIBME KT RHE .

224 ARFBEPERREFMIRERFMITEF
Fhem — @A TH B 10RHE, 7 60 d
Ja o 0 REARDO L3 R R 2 v T & AR A (p < 0.05),
0.05 mm &b BE 5 SZAH G FL 5 2 H0 MDA 5 246 2
FETE R /K P PEAL2% A0 5L MDA & &K 15



0.3
0.2

554 1] A& & IR AN PE £ 600 R 0 g SR Bk S SR i S AR A P 52 587
—0—CK2 —0— (.01 mm PE —#—0.03 mm PE ——0.05 mm PE
A B a
= 0.8 r
0 2 o7
=10} S
_:0 M 6 ~ 0.6
5 =
®E 227 05
3 B S
X B ¥ 27 04
T » € o3
g N &~
: 2
& i
Q
[~

0O 10 20 30 40 50 60 70 80 90
eI (1]
Storage time/d

&9

0.1

0 10 20 30 40 50 60 70 80 90

I (1]
Storage time/d

FREE PE FEERMREERLIFIRER(AS ZHBERERBIMEN

Fig. 9 Changes of respiration rate (A) and ethylene production rate (B) in the Wanjin

fruits packaged with different thicknesses PE film bags

—0—CK2
85

HEXT H

Relative conductivity/%

1

0O 10 20 30 40 50 60 70 80 90 180

e 8]
Storage time/d

——(0.01 mm PE —#—0.03 mm PE ——0.05 mm PE

B 1.8
16
® 14
o

2 E 12

- g

% 5§08
g 06
g o.

0.4

0 10 20 30 40 50 60 70 80 90 180

W 8]
Storage time/d

10 FEEE PE RFGEARERIHEANESKAMA_ESEBMEN
Fig. 10 Changes of relative conductivity (A) and MDA content (B) in the Wanjin

fruits packaged with different thicknesses PE film bags

i, Hodt0.03 A1 0.05 mm Ab FE K s F7 58K 50 d s
0.03 mm PE U % 4b 3 B 52 MDA & & & % & T
0.05 mm b # (p < 0.05),

225 AEBEPERREO KNS RFENALETER
A 4 BYAE (120.5) CAJRIRE N H B A E
PR R I SR VTR R R SR R A 2 K IR B
B tnBE 11 fras, £E 075 70 d i, 0.01 mm PE Ab#
S O I B v TR R I A A A TR
JKIBCIR BE B ; 17 e FF 0.03 5 0.05 mm A HE 52 7 R
BT, TAFRERAKA . 0.03 mm b3 SR
JE5ER 180 d BF 2 I HY ¥ 3, 17 0.05 mm PE 1 3¢ kb
S SEAE VRS ) R SRR R R RO

22,6 AFBREPEBRREEHNTERFELFRK
FadkE R T B 12-A RN, BEE T 8] ) 1E

K, WA FERBORW L T-, A R R N &
0.01 mm &b FRAE 56K 60 d Ji H LA 3, FH LE X REHE
IR 10 d, KA FREREMCT I (p <0.05) . T
180 dif,0.03 mm AbBEIRSA FIREER % =1 0.05 mm
AEFE(p < 0.05) . SRS FER,0.01 mm AL HA E &
BEET 0.03 mm A EE (p < 0.05), 5 H A EFNN
3% (B 12-B). KU 1E H JE S PE B8 60.3E v] DU 2
IR RS ERAE, BE RS ER,

227 AFBEPERREFZMEERFE B EFX
FEf G EGTR WE 13 FR, PR R
Sk E R A HR 35 =T 0.01 mm b2 (p < 0.05) 5
0.03 5 0.05 mm AP [R] JE 2 3 22 7 (p > 0.05) (& 13-
A) o 0.05 mm &b 3 5 SR 180 d B RS 2 2 =ik
72.33%, i 5 T IEA10.01.0.03 mm AL FE A (p <



588 S B R §38%
CK2 0.01 mm PE 0.03 mm PE 0.05 mm PE
180 d
90d
180d
C
0d
70d
90d
180 d
ARER TSI ST LA RGN DS N P S
The red arrows indicate water-soaked appearance, the blue arrows indicate decay.
11 AREEE PE RFEQRNREREE (120.5) CIEK0d. 70d. 90d 1 180d &7
AEHRMESdMRIRE (A, UYIE (B) FEYE (O
Fig. 11 Chilling injury symptoms on the skin (A), the longitudinal sections (B), the cross sections (C)
of Wanjin fruits packaged with different thicknesses PE film bags stored at 1+0.5 C for 0 d,
70 d, 90 d, 180 d and placed at room temperature for 5 d
—e— 0.01 mm PE a
¥ 012 L 14+
2 —=—0.03 mm PE < 1
= 2 010 r —4—0.05mmPE glzr M7 b
= £ oo % 22| i
B = + 2 gl
% ‘= 0.06 wE T
& @5 6L
= 0.04 £ c
z =4
0.02 zZ | ﬁ .
0.00 0 ‘ ‘ ‘ ‘
0O 10 20 30 40 50 60 70 80 90 180 CK2 0.0l mm PE 0.03 mm PE 0.05 mm PE
JE ek N [ NP S
Storage time/d Different treatments

£ 12 FREE PE FEEEEMREERTSERB(AFLSERBORFM
Fig. 12 Effects of chilling injury index (A) and chilling injury rate (B) of Wanjin

fruits packaged with different thicknesses PE film bags



4 T4 IR AN PE S8 00 R0 i5E S BRI S SR b o A8 A s 589
35 -
A a B
30 T @ ab gg [ a
=X L
Sast | L b I T S 70| =
M2 20 L 1 - | 5w g 60
e é ' L i‘ﬂ = 50 L
Kz 15 & 2 40 |
S =
5 1.0 | g 30|
B X oL
0.5 - 10 - b b b
0.0 0 ==
CK2 0.0l mm PE 0.03 mm PE 0.05 mm PE CK2 0.0l mmPE 0.03 mm PE 0.05 mm PE
ENGEGEE NG
Different treatments Different treatments
13 TEEE PE ERXEENRERIHENREZFBIEZRMNTL

Fig. 13 Changes of weight loss rate (A) and rotting rate (B) in the Wanjin

fruit packaged with different thicknesses PE film bags

0.05)(E13-B).
30 W

ARG P DA Rk SR S () PR A R 20 A
F > B ARG B 2, 7T 381 E 2% SR S Jm A A Y. 2R
SRR, R E 2 SIREAEENCR,
T IR B A A ) SR S 5 S R R e A )
23 R SR A B4 . Nasiraei 25" LR B , i
TRAB VA SR — N (0£0.5) °C, FREFIH AT IA 6 4
H o Zolfaghari Z5" %} 5 4> S MRBRABEAk it A (1) 42 T AT
FERI, LE (11 C AR E A 80%+5% (14 i v
AT DAOR BRI B 0 o 9K S DA AR Bk 2R 5
AR, IO C g Fa@ W iR« AR, 78
(1£0.5)°C AT, it 4 R SL AR S fd . 1X 7] g
A& FUAA ) s AR R B A KR RS A KK H
15 00 S k3 07 SAFAE 2 7, 5 350 A et AN
A,

SRR BUR Y BB Y 48 B e T H A
UK RURAIR A58 R IR, 7 A= 1) A2 BE 3R AL ATAR T 2%
VI GHR GV FHE . VA 2 7 M S S I ek 2 R
(P EZF RS BRI mMZAE, FE8UR
JE 7K, B R B, MDA 2 S 39 0, 5% 00 SR 5% b o,
EAED, LSRR AL I VA E R A —
A5 DR A2 508 A T 1 1) e 1 P PR 85, ] RN SR S
SR I ORFF 2 i 55 46 1 e B, SR SR X L 3 2R
MDA 7 8 46 4 PR3 B AR A AT 0 1) ¥ 55 (1)
A, 55 b [R] B St = AT 7K Bk PR A A A IR
SET I S RSO R R A SRS
AL FEAH B, MAP A0 E H (1K O, 51 COL TR 5% B

A B RS2 ) IR B TR, T A 2804 i) A s v8
FRPRAED . AR 745 RS AR S5 18 - 5%
HERH EE , MAP A 28 21 AR I8 SR G, SR SE I 0 RE T
2340, Hrb0.03 #110.05 mm PE AbF 2475 B 505
g 55 36 B FH L E IR 10 d, 06 (H B B PR K, A HERE
FLT X

MAP R fif 24 5 6 2, B a7 3 R A
I 48 JEE RO R, A SR S A AR ) R R 65 A%
SRCH M B R ) AR 8 53 A 5 M) SR S 5 i
BEEZEREZY. COWKE M ma5IE COMM , i
FSCR S JE 2 TR A AR B FLA R e D
EOLL S KR A, BT T 1-MCP & 45 A
ANTE] JEL B2 PE 48 B R AU Ak B GE S S 5 M R 1 5
Wi, 25 B, 30 um PE 484058 ] LA SUfF 15 B s
(I8 1 e RS 77 %43 s 220298 150 d B, 40 pm PE
Ab P SR ST e 2 7R T 20 um PE AR EE . 2R AR
N MAP &b B A] R 22 F RS fE i .
MAP30(0.03 mm PE {& 48, 4.2%~4.8% CO,) 4b
TREE R B3 & H R EH R SR 1T MAPSO
(0.05 mm PE fR£4% , 6.4%~7.0% CO,) b F 52
PRAS BB IE 5 3 o R N B S O, HE SR S 2 T
CO 1 . AN 5 SEP 7T 45 TR, 0.08
mm PE 48 N CO, & & 3 /& 2 i et 4 A T iy 4 3%, o
MR F AN o A RIS 7045 -5 2 A 4LL, 0.03
mm PE &b 2 X i 4 19 ek FR i 255 S e 4 5 1 . 0.03
mm PE 3 407 (CO,:3.19%~3.67% + 0,: 15.03%~
16.18% ) 4% P J& J [ AR LE 5 B A 4 45 0t e
oA AL HE )V B AR AT, AR SR T % g B T A
P£. 0.05 mm PE 43 5 B, 48 1§ CO, 7R 1 73 it ik



590 3 i)

4

i #38%

10% , SRR, A T REAR I N R SEE 32 1

CO.fH%E,
4 #E w

o

7E(1£0.5) C Il £ 7 ,0.03 mm PE 2% (g it
PRARTE S8 S5 A, Fo o o e 4 R S B ol L T KA %

e 2 EREUIHPE I 6 S o JE

Sk References:

(1

(2]

(3]

(4]

(3]

(6]

(71

WM, R, FELRE, PR, FUE, RER, A%, R
TN B R i A B A R DR B BRI FE a2k JiE (7], B 5 Al
2018,12(34):59-61.

HUANG Yuanbin, WU Yang, LI Yuzhen, LUO Xue, LI Mingyu,
YU Jincheng, FU Xing, YANG Shuangshuang. Research prog-
ress on postharvest physiological changes and storage preserva-
tion technology of kiwifruit[J]. South China Agriculture, 2018,
12(34): 59-61.

BUI%, WA AMR TR W], IR PR, 2R S g A o AR A
Mo dm A e 45 1 B [I]. SRR 44, 2011,28(2): 369-370.

JIA Bing, WANG Moucai, SUN Jun, ZHANG Shuiming, YE
Zhenfeng, ZHU Liwu. Wanjin, a new late maturing kiwifruit cul-
tivar[J]. Journal of Fruit Science, 2011, 28(2): 369-370.

EERM BN BE R, B RILE RS sk 3 4
ot M SRS A PR 22 S D). Bl 5%, 2013, 40(2) : 341-349.

WANG Yuping, RAO Jingping, YANG Qingzhen, LI Meng,
SUO lJiangtao, ZHAO Hailiang. Chilling tolerance difference
among three kiwifruit cultivars[J]. Acta Horticulturae Sinica,
2013, 40(2): 341-349.

Tk, R XURESR , AT . AN [RGBk e O R 2 O AT
FE[I]. AR 50T, 2010(10) : 44-47.

WANG Qiang, DONG Ming, LIU Yanjuan, WU Shuqing. Study
on storing property in varieties of kiwifruit[J]. Storage and Pro-
cess, 2010(10): 44-47.

FRARE AR AR AR BB A T A 5 5
[D]. Hiide : FRALAR MK, 2019.

GUO Leyin. Effect of temperature and different modified atmo-
sphere packaging on chilling injury and quality in postharvest
‘Cuixiang’ kiwifruit[D]. Yangling: Northwest Agriculture and
Forestry University, 2019.

FEFUE R, EAR B, T 5 . RE BRI LR R
TR Bt SRR L[], B 248, 2020, 37(5): 754-764.

QI Xiujuan, GUO Dandan, WANG Ran, ZHONG Yunpeng,
FANG Jinbao. Development status and suggestions on Chinese
kiwifruit industry[J]. Journal of Fruit Science, 2020, 37(5): 754-
764.

GEEBL, 5K, XM, FEmE A, TRA B . AR 25 & B A
XA AR SR SR AR T PR ik S KIS R[], R e S R T
2020, 46(8): 187-191.

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

LIANG Qiqi, ZHANG Runguang, LIU Haohan, GUO Xiao-
cheng, ZHANG Youlin. Effects of low temperature combined
with film packaging on postharvest physiology and storage qual-
ity of pomegranate fruit[J]. Food and Fermentation Industries,
2020, 46(8): 187-191.

B, Ee A R R ORI ROR A A s VA
REME%E,2019, 29(3): 6-10.

DONG Zhiyuan, WANG Kejian. Analysis and design method of
modified atmosphere packaging for fruits and vegetables[J].
Plastics Packaging, 2019, 29(3): 6-10.

WY, E R SR TR IR RIBEHE, BA0E . 1-MCP 454 PE
BT BT R AR I 58 B A e (0], PR SN T
2016(4): 30-35.

XIE Guofang, WANG Rui, WU Ying, HE Zhuizhui, LIU Xiao-
yan, MA Lizhi. Effect of 1-MCP combined with PE packaging
on storage quality of ‘Guichang’ kiwifruit at low temperature
[J]. Storage and Process, 2016(4): 30-35.

MWORIA E G, YOSHIKAWA T, SALIKON N, ODA C, FUKU-
DA T, SUEZAWA K, ASICHE W O, USHIJIMA K, NAKANO
R, KUBO Y. Effect of MA storage and 1-MCP on storability and
quality of ‘Sanuki Gold’ kiwifruit harvested at two different
maturity stages[J]. Journal of the Japanese Society for Horticul-
tural Science, 2011, 80(3): 372-377.

HEIRIC, DR, T e, k28 B, BN H L B B B e AR
21 g 3 AR A FE A [T]. Bl 2 54, 2009, 36(4): 577-
582.

DONG Xiaoqing, RAO Jingping, TIAN Gaini, ZHANG Juyin,
LIAO Xiaoyue. Effect of oxalic acid compound cleaning agent
on storage quality of fruits of apple ‘Red Fuji’[J]. Acta Horticul-
turae Sinica, 2009, 36(4): 577-582.

BURDON J, LALLU N, FRANCIS K, BOLDINGH H. The sus-
ceptibility of kiwifruit to low temperature breakdown is associat-
ed with pre-harvest temperatures and at- harvest soluble solids
content[J]. Postharvest Biology and Technology, 2007, 43(3):
283-290.

R, 2o, R M . RR S AR B A AL SR B R M. b
50 PR A AR 5 2007

CAO lJiankang, JIANG Weibo, ZHAO Yumei. Experiment guid-
ance of postharvest physiology and biochemistry of fruits and
vegetables[M]. Beijing: China Light Industry Press, 2007.
NUKUNTORNPRAKIT O A, CHANJIRAKUL K, VAN
DOOM W G, SIRIPHANICH J. Chilling injury in pineapple
fruit: Fatty acid composition and antioxidant metabolism[J].
Postharvest Biology and Technology, 2015, 99: 20-26.

TR B, DR, AR H . 1-MCP XS [ P R Bk S i
AEREIEER . FEIeAR2E3] 2013, 22(3): 110-114.
WANG Yuping, DUAN Qi, RAO Jingping, LI Meng. Regulating
action of 1-MCP on chilling injury of different kiwifruits[J]. Ac-
ta Agriculturae Boreali- Occidentalis Sinica, 2013, 22(3): 110-
114.



554 1] T4 IR AN PE S8 00 R0 i5E S BRI S SR b o A8 A s 591
[16] VF&k, MRERZL, B 5T, widd, ok . BRI B I8 R 6 4 A 7k quality of plums[J]. Science and Technology of Food Industry,

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

JE[T]. WIAEAOL R, 2017, 56(5): 809-812.

XU Miao, CHEN Qinghong, LUO Xuan, GAO Lei, ZHANG
Lei. Research advances on storage technique of kiwifruit[J]. Hu-
bei Agricultural Sciences, 2017, 56(5): 809-812.

Ak, 5 RO SR, AR ASRIVKGIR IR EEXT LA AR s A
e G B SEMAL]. R E R 23R, 2017, 33(15): 150-155.

LI Chao, WANG Liang, ZHAO Meng, JIAO Xuan, WANG
Chunsheng. Influence of different temperatures of controlled
freezing point on physiology and quality of hawthorn fruit[J].
Chinese Agricultural Science Bulletin, 2017, 33(15): 150-155.
NASIRAEI L R, DOKHANI S, SHAHEDI M, SHOKRANI R.
Effect of packaging and storage on the physicochemical charac-
teristics of two kiwifruit cultivars[J]. Journal of Science and
Technology of Agriculture and Natural Resources, 2006, 9(4):
223-237.

ZOLFAGHARI M, SAHARI M A, BARZEGAR M, SAMAD-
LOILY H. Physicochemical and enzymatic properties of five kiwi-
fruit cultivars during cold storage[J]. Food and Bioprocess Tech-
nology, 2010, 3(2): 239-246.

TRHE S 2B, TRIEDE , R, TKRAL T . ARG TR S
B IR SRR I W ST [T]. 2 BURAL R 27 274, 2014, 41(6):
981-984.

ZHANG Hao, ZHOU Huiling, ZHANG Xiaoxiao, TIAN Rong,
ZHANG Hongbin. Effect of different hypothermia on fruits of
‘Yate’ kiwifruit storage effect[J]. Journal of Anhui Agricultural
University, 2014, 41(6): 981-984.

TRECHE | JE 277 Bz S IM]. AR BFE AR AL 2009.

RAO Jingping. Storage and transportation of horticultural prod-
ucts[M]. Beijing: Science Press, 2009.

PARK M H, SANGWANANGKUL P, CHOI J W. Reduced chill-
ing injury and delayed fruit ripening in tomatoes with modified
atmosphere and humidity packaging[J]. Scientia Horticulturae,
2018, 231: 66-72.

KHANDRA F, KOHEI N. Influence of relative humidity on de-
velopment of chilling injury of cucumber fruit during low tem-
perature storage[J]. Asia Pacific Journal of Sustainable Agricul-
ture Food and Energy, 2013, 1(1): 1-5.

BLRAR, RS BB R A & 1-MCP Ab 30 25 58 5
TR ME D). B TR, 2017, 38(6): 319-323.

WEI Baodong, ZHOU Shuang, HAO Yi. Effects of gradually

cooling binding 1-MCP treatment on chilling injury and storage

[25]

[26]

[27]

[28]

[29]

[30]

[31]

2017, 38(6): 319-323.

BTG D, FRAR SR, SR, DR H ORI O RS
CBH A BRI T S SCHR AR M [T, oh E SR, 2019
(3): 28-33.

ZHAO Qianxi, GUO Leyin, PEI Huahua, LU Yanrong, RAO
Jingping. Effects of modified atmosphere packaging on chilling
injury and its correlation physiological indexes of ‘Youhou’
sweet persimmon during storage[J]. China Fruits, 2019(3): 28-
33.

P AR . 1-MCP M 2@ d /K B RER A 1% F A L R 2L B 2 B
HIBTFL[D]. M : MK, 2018.

YIN Jiandong. Study on the physiological regulation mechanism
of 1-MCP and ethylene on postharvest chilling injury of honey
peach[D]. Yangzhou: Yangzhou University, 2018.

EEXURS Vb /0% 7717 S Y/ 37 UN S b 7S =52 N /5N
[7]. BEPELE AL, 2005(3):46-48.

LEI Yushan, LIU Yunsong, YANG Xiaoyu. Study on the modi-
fied atmosphere storage technology of kiwifruit[J]. Shaanxi Ag-
ricultural Sciences, 2005(3):46-48.

TRIE TG ATF  BRIE N, 0N . SR 3 SR 50 LR 5 A 5
JED). iR, 2014, 35(11): 343-347.

ZHANG Meifang, HE Ling, ZHANG Meili, GUO Yuhuan. Ad-
vances in preservation methods for kiwifruit[J]. Food Science,
2014, 35(11): 343-347.

SINGH S P, SINGH Z. Postharvest oxidative behaviour of 1-
methylcyclopropene treated Japanese plums (Prunus salicina
Lindell) during storage under controlled and modified atmo-
spheres[J]. Postharvest Biology and Technology, 2012, 74: 26-
3s.

LIFJ, ZHANG X H, SONG B C, L1J Z, SHANG Z L, GUAN
J F. Combined effects of 1-MCP and MAP on the fruit quality of
pear (Pyrus bretschneideri Reld. cv. Laiyang) during cold stor-
age[J]. Scientia Horticulturae, 2013, 164: 544-551.

BUEA, XIRIE , 2L, PR, sk . A4S & 1-MCP
Xof R AGA ¥ Y it BT K KR A SBR[, R
2016, 37(20): 253-260.

YAN Tingcai, LIU Zhentong, LI Jiangkuo, SUN Xiaorong,
ZHANG Peng. Effect of box-type modified atmosphere packag-
ing combined with 1-MCP on quality and flavor compounds of
Actinidia arguta during cold storage [J]. Food Science, 2016, 37
(20): 253-260.



