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ABSTRACT: The paper aims to study the effect of modified atmosphere treatment on the quality of postharvest actinidia
arguta fruit. The actinidia arguta was placed in a sealed air conditioning preservation experiment box and an opened air
conditioning preservation experiment box (serving as control), and then stored at 4 °C for 64 d. The respiratory metabo-
lism and resistance indexes such as the concentration of CO2 and Oz in the box, the contents of total soluble solids (TSS),
malondialdehyde (MDA) as well as total phenolic, and antioxidant enzyme activity were analyzed every 16 d. The results
showed that modified atmosphere treatment could maintain proper CO2 and Oz concentration to maintain higher TSS and
total phenolic contents, inhibit MDA content and polyphenol oxidase (PPO) activity as well as enhance the activities of
peroxidase (POD), phenylalanine ammonia lyase (PAL) and catalase (CAT). Therefore, during the storage of 48~64 d, the
most suitable gas environment for modified atmosphere treatment of actinidia arguta is about 3% CO2 volume fraction

and 16% Oz volume fraction. The mechanism for maintaining the quality of actinidia arguta is based on inducing phe-
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nylpropanoid and antioxidant metabolism.
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Fig.1 Changes in CO2 and Oz concentrations during
storage of actinidia arguta
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A FREEA AR S FOR SRR CAT W&, AR T
BRATAE P 3 5 1 HaO2, MR 40 i1 o

PAL JZRERIR N A EZER A 2 —, S5 REEPt
05T e AT PR DI AR OGO, aniEl 6c s, B
TE 8 AR FE 4, PAL I 1 52 B0 G RRAR S T i B AR 0 4
e X REZH AR AL BZH 43 BIAESS 32 Fil 48 d Bk F]
WMl , HASWALFELE PAL 1% PRI 2N IRZHAY 1.57
fii (P<0.05 ), %553 B b 3 e A S5 AR O ik

ERR RS Z A ERR T, SRR SRS I
2.8 Pearson X445 PE

-¥8 5 Pearson AHIEMEME FE WA 7, O SREAE
R TSS & H5AHFEN CO, Al O, & i N i 25
fAHSE (P<0.01); CO, Al O, F i FI POD i 2
FEIEAHG (P <0.05); 5588 & i . MDA & it 2 PPO
T M OG  al T R B, AR AL A B R
I 4 SRS P R I G R, MM BE S PR F R
T B SR SR G T

CO,
0,
TSS
S
PPO
MDA
POD
CAT
PAL

g © 8 &8 £ 5§ 8 < %
2 =%}

e R RN A R A G R F] P <0.01 F1 P <0.05 K-
&l 7 £&$5%% Pearson #H G 46

Fig.7 Pearson correlation matrix of each indicator
A )
3 Tt

HEB = SR G A s 1T — 80 1 A AR i
TGS, PEIRAE R R G R R A aE sh 2 —,
JEFAEA ARSI 3 T R B LA RIE T BF 5T 3
B, WRIE COy H = IA AT (o i 5 S S WG 33 4 ik
e, IR IR KA, B R B PR R RS
BEAN, AR AL B AT H0 R A ) 5 B 200 wT LA
TN 3 0 P 5 I R R, RS SR T )
Frm B, G LI COy SR AE 0% 1 il 7 A S
RIEAL, SESR A T . R R R 22 (EH AR
RaBU, ARBFSE KB, SR AL BRI E T 36 d
J& CORRMHIL 3% |, EXFRETNE, 0
AR IS A SR, EARFRAECR 3% 424711
CO, i LU TSS & &1 F R & PPO {E R LT,
TR TR I AN R R R

RACR A AR P T 5 B0 A5 00 A s R A £ i HE A
SO 1) I A 2R AT 4 i, 3 25 et LA BRI IE R ,
HEINTEE SRR HRE . AR, POD 5 CAT
JE P 6 R A QA 32 BB AL Y, AT P A
D EAVE T . FESCH, SRR PR B BRZH A T i Y
PLEALTEE, WEMH T MDA R E, SEMm AN
PRFEFASH 259 (1 POD F CAT 2836, 3l A &5
HlHAUAR P MDA BFLRE3 ) B R ARZEBIEIES T B



<78 - £y, %% TR

2019 4F 10 A

ST VR AL BRRE 2 B e Sl AR S B Y

AN ER=N DRSS P Dl spUR R A A 2 ol P
R, s HERE RS, A YA SR AL B R ST
MRS . ST R B, BBk MDA & &
5 A&, CAT J PAL {&HEE BFEGAH, #EW
BRI A IR A 7 AR i 22 T R AR 2
SR AL AN NEE AR, S EGEE, A APTR
PP ZRRENE BRER R A TH PR A i 2, RZERRAR 1 2 28
PERIRGSE PR, R RGRm b TR 2 B AR o X —2&%
W5 A4 B B 2 o R R R AT
IS A 9y T F) AR SRR R B A 92—

4 LhiE

SRR T HCRBRBERE R SR JE T, BT
TSS FALE M & 1 A9k /D, L& MDA il PPO B IR 22,
25 T POD, CAT, PAL {4, LSRN 5 REA 5%
PRIFCEBRAEA DU E SR AE, SRS 15147
PEE R PUELRE ), M IER SRS, JE
Y

SE -

[1] ZHANG Qiong, LIU Chun-yan, LIU Yi-fei, et al.
High-density Interspecific Genetic Maps of Kiwifruit
and the Identification of Sex-specific Markers[J]. DNA
Research, 2015, 22(5): 367—375.

[2] LATOCHA P. The Nutritional and Health Benefits of
Kiwiberry (Actinidia arguta) - a Review[J]. Plant foods
for Human Nutrition (Dordrecht, Netherlands),
2017, 72(4): 325—334.

[3] YANG Yu-hong, KANG Zong-li, GUO Rui-xin, et al.
Extracted from Actinidia arguta of Wild Fructification
Polyphenols Optimization Conditions[J]. Advanced
Materials Research, 2014, 1082: 106—111.

[4] LEE J, SOWNDHARARAIJAN K, KIM M, et al. An-
tioxidant, Inhibition of a-glucosidase and Suppression
of Nitric Oxide Production in LPS-Induced Murine
Macrophages by Different Fractions of Actinidia ar-
guta Stem[J]. Saudi Journal of Biological Sciences,
2014, 21(6): 532—538.

[5] LEEIL IM S, JIN CR, et al. Effect of Maturity Stage at
Harvest on Antioxidant Capacity and Total Phenolics
in Kiwifruits (Actinidia spp.) Grown in Korea[J]. Hor-
ticulture, Environment, and Biotechnology, 2015,
56(6): 841—848.

[6] BUEA, Xk, 200, . FUHE S 1-MCP
Xof RS Ak ¥ AU ot S5 S XU ) B S W D). B
SRk 2016, 37(20): 253—260
YAN Ting-cai, LIU Zhen-tong, LI Jiang-kuo, et al. Ef-
fect of Box-Type Modified Atmosphere Packaging
Combined with 1-MCP on Quality and Flavor Com-
pounds of Actinidia arguta during Cold Storage[J].
Food Science, 2016, 37(20): 253—260.

[11]

[12]

[15]

[16]

[18]

SAITO M, RAI D R, MASUDA R. Effect of Modified
Atmosphere Packaging on Glutathione and Ascorbic
Acid Content of Asparagus Spears[J]. Journal of Food
Processing & Preservation, 2010, 24(3): 243—251.
HONG S I, KIM D M. Influence of Oxygen Concen-
tration and Temperature on Respiratory Characteristics
of Fresh-cut Green Onion[J]. International Journal of
Food Science & Technology, 2001, 36(3): 283—289.
JIN P, ZHU H, WANG L, et al. Oxalic Acid Alleviates
Chilling Injury in Peach Fruit by Regulating Energy
Metabolism and Fatty Acid Contents[J]. Food Chemis-
try, 2014, 161: 87—93.

ALTISENT R, PLAZA L, ALEGRE 1, et al. Compara-
tive Study of Improved vs. Traditional Apple Cultivars
and Their Aptitude to be Minimally Processed as
‘Ready to eat” Apple Wedges[J]. LWT - Food Science
and Technology, 2014, 58(2): 541—549.

CHEN C, HU W Z, HE Y B, et al. Effect of Citric Acid
Combined with UV-C on the Quality of Fresh-cut Ap-
ples[J]. Postharvest Biology & Technology, 2016, 111:
126—131.

GONG D Q, ZHU S J, GU H, et al. Disease Resistance
of ‘Zill’ and ‘Keitt’ Mango Fruit to Anthracnose in
Relation to Defense Enzyme Activities and the Content
of Anti-fungal Substances[J]. Journal of Horticultural
Science & Biotechnology, 2013, 88(3): 243—250.
B, WIS, XISCE, FF. NO AbBEXSEEDIEE |
AR A A AR AR S [T]. B 5 R B Tk, 2018,
44(1): 151—157.

ZHAO Lei, HU Wen-zhong, LIU Wen-ling, et al. Ef-
fects of Nitric Oxide on Physiological and Biochemical
Changes of Fresh-cut Carrots[J]. Food and Fermenta-
tion Industries, 2018, 44(1): 151—157.

SIS, XU4RiE, ZEVTRE, 5. AN [E A TT IR HOR R
T B v I PR S it S5 % v, S S B e 0],
5&mET, 2017, 43(12): 130—136.

ZHANG Peng, LIU Zhen-tong, LI Jiang-kuo, et al. Ef-
fects of Different Air Combination on the Preservation
Quality and Electronic Nose Identification of Kiwi Ac-
tinidia arguta during Cold Storage[J]. Food & Fer-
mentation Industries, 2017, 43(12): 130—136.
FISHMAN S, RODOV V, PE RE TZ J, et al. Model for
Gas Exchange Dynamics in Modified - atmosphere
Packages of Fruits and Vegetables[J]. Journal of Food
Science, 1995, 60(5): 1078—1083.

EXAMA A, ARUA J, LENCKI R W, et al. Suitability
of Plastic Films for Modified Atmosphere Packaging of
Fruits and Vegetables[J]. Journal of Food Science,
1993, 58(6): 1365—1370.

MAHAIJAN PV, FAS R, LEFLAIVE E. Analysis of Wa-
ter Vapour Transmission Rate of Perforation-mediated
Modified Atmosphere Packaging (PM-MAP)[J]. Biosys-
tems Engineering, 2008, 100(4): 555—561.

TOPCU Y, DOGAN A, KASIMOGLU Z, et al. The
Effects of UV Radiation during the Vegetative Period
on Antioxidant Compounds and Postharvest Quality of
Broccoli (Brassica Oleracea L.)[J]. Plant Physiology &
Biochemistry, 2015, 93: 56—65.



540 %

198

PGS - R LR HCR R A, i S 14 5T <79 -

[19]

[20]

[22]

[24]

[25]

[26]

Witk, GEREE, BRI, 5. UV-C X iR 259 i K
HARDCHE IR R A B2 [T]. WL AR 23], 2015, 27(6):
955—960.

YANG Le, HOU Zhi-xia, YANG Jun-feng, et al. Effect
of UV-C Treatment on Phenolic Compounds and Rel-
evant Enzymes Activities of Blueberry[J]. Acta Agri-
culturae Zhejiangensis, 2015, 27(6): 955—960.
BURES, BRER, W, % AR RLET
PR R T S A = R i S b TS
[1]. B#=£4, 2016, 33(4): 425—435.

XIA Le-han, CHEN Yu-ling, FENG Yi-bin, et al.
Changes in Flavonoids, Total Phenolics, Triterpenoidic
Acids and Antioxidant Capacity During Fruit Devel-
opment of Different Cultivars of Apricot[J]. Journal of
Fruit Science, 2016, 33(4): 425—435.

SAEED N. Antioxidant Activity, Total Phenolic and
Total Flavonoid Contents of Whole Plant Extracts
Torilis leptophyllous L[J]. Bmc Complement Altern
Med, 2012, 12(1): 221—232.

BASCHE, Zm, HRE, SR AR IR AL HE AOR
T Bk 2B B A AR Ak B S 7], B Tl B,
2013, 34(4): 331—340.

HU Wen-zhong, JIANG Ai-li, CAI Hui, et al. Effect of
MeJA Treatments on Physiological and Biochemical
Changes for Actinidia Arguta[J]. Science and Tech-
nology of Food Industry, 2013, 34(4): 331—340.

PING Z, TIAN X, BING D, et al. Size Effects of
Chitooligomers with Certain Degrees of Polymeriza-
tion on the Chilling Tolerance of Wheat Seedlings[J].
Carbohydrate Polymers, 2017, 160: 194—202.

JAPAE, G, BRACE, SR BRI A 1 g R
J& AR B S [T]. B 2R R, 2015, 29(6):
1108—1113.

ZHOU Yong-jun, GAO Hai-yan, CHEN Hang-jun, et
al. Effects of Hypobaric Storage on Reactive Oxygen
Species Metabolism of Pleurotus eryngii During Cold
Storage[J]. Journal of Nuclear Agricultural Sciences,
2015, 29(6): 1108—1113.

ElpE, OO, FEm, . OSRFRH B A A6 A
Aab P G ) S SR S e SR A SO B R D). B T
WL RH, 2015, 36(14): 345—349.

YAN Yuan-yuan, HU Wen-zhong, JIANG Ai-li, et al.
Effect of Membrane Lipid Peroxidation Reaction to
Jasmonic Acid Methyl Ester(Me JA) and Ethephon
Treatments for Fresh-cut Apple[J]. Science and Tech-
nology of Food Industry, 2015, 36(14): 345—349.

GE Yong-hong, DUAN Bin, LI Can-ying, et al.
v-Aminobutyric Acid Delays Senescence of Blueberry
Fruit by Regulation of Reactive Oxygen Species Me-
tabolism and Phenylpropanoid Pathway[J]. Scientia
Horticulturae, 2018, 240: 303—309.

MAIA V M, SALOMAO LCC, SIQUEIRA D L, et al.
Physical and Metabolic Changes Induced by Mechani-
cal Damage in 'Dwarf-prata' Banana Fruits Kept under
Cold Storage[J]. Australian Journal of Crop Science,

[28]

[29]

[30]

[31]

[32]

[34]

2014, 8(7): 1029—1037.

JIANG Ai-li, MENG Xian-jun, HU Wen-zhong, et al.
Effects of High CO2 Shock Treatment on Physiological
Metabolism and Quality of Postharvest Blueberry
Fruits[J]. Transactions of the Chinese Society of Agri-
cultural Engineering, 2011, 27(3): 362—368.

LB, EMHT, MR SR BRI i
PR -2 e H AR i 2 i (9], BAC R fn Bk, 2015,
31(7): 152—159.

HU Hua-li, WANG Yu-ning, LI Peng-xia. Effect of
Controlled-atmosphere Storage on Ascorbate-gluta-
thione Metabolism in Kiwifruit[J]. Modern Food Sci-
ence & Technology, 2015, 31(7): 152—159.

FARE, B, BROT, SF. AR N R
Bt Ko A A A R RS (D). B S R R
2017, 53(1): 1—5.

GAO Chun-xia, QIAO Yong-jin, ZHEN Feng-yuan, et
al. Physiobiochemical Characteristics and Quality of
Pakchoi during Controlled Atmosphere Storage[J].
Food and Fermentation Sciences & Technology, 2017,
53(1): 1—5.

JETRFR, WIS, A/PAR, G5 SRS IS S R
X y - AT IR A S B S )], £
B2, 2018, 39(15): 181—189.

ZHOU Mo-lin, HU Zhuo-yan, YU Xiao-lin, et al. Im-
pact of Postharvest Precooling and Controlled Atmos-
phere Storage on y-Aminobutyric Acid (GABA) Ac-
cumulation and Storage Quality in Litchi (Litchi
chinensis Sonn.) Fruits[J]. Food Science, 2018, 39(15):
181—189.

B, IEC RN R IR 5 A4 S PR AL B
). iR, 2012, 33(6): 252—255.

HUO Xian-qi. Effect of 1-Hexanol Treatment on Physi-
ology and Antioxidant Enzymes of Post-harvest Mulberry
Fruits[J]. Food Science, 2012, 33(6): 252—255.

LI T H, MIN Z. Effects of Modified Atmosphere
Package (MAP) with a Silicon Gum Film Window and
Storage Temperature on the Quality and Antioxidant
System of Stored Agrocybe Chaxingu[J]. LWT-Food
Science and Technology, 2010, 43(7): 1113—1120.
CRA, P, B, % 3R] 4
SR J5 Az B P A BT 5 (9], b R O R
2019, 48(3): 105—111.

BA Liang-jie, LUO Dong-lan, CAO Sen, et al. Effect
of Modified Atmosphere Packaging on Postharvest
Physiology and Storage Quality of 'Fengtang' Plum[J].
South China Fruits, 2019, 48(3): 105—111.

RIEWE, XEEE, SO, SF. KA RGO AR
J il BT A ST B AR T R 2w (D], b R A AR
2019, 19(1): 154—161.

WU Yuan-yuan, LIU Rui-ling, GAO Hai-yan, et al.
Effects of Botrytis cinerea Infection on Post-harvest
Quality and Antioxidant
Fruits[J]. Journal of Chinese Institute of Food Science
and Technology, 2019, 19(1): 154—161.

Activities in Blueberr



