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Effects of 1-Methylcyclopropene Fumigation on Preservation of Actinidia Arguta
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ABSTRACT: The work aims to study influences of 1-MCP fumigation on quality and oxidation resistance of actinidia
arguta fruit. Actinidia arguta fruits were fumigated with 0.8 pL/L of 1-methylcyclopropene (1-MCP) for 24 h. The color,
total phenols, flavonoid, MDA content, relative conductivity and oxidation resistance of the fruit were determined. The
results showed that fumigation with 0.8 pL/L of 1-MCP significantly inhibited the decline of color saturation and chloro-
phyll content in actinidia arguta, maintained the content of total phenols and flavonoid, delayed the increase of PPO ac-
tivity, MDA content and relative conductivity. Furthermore, 1-MCP fumigation treatment group showed a higher level of
ABTS free radicals scavenging capacity and total antioxidant capacity. It is concluded that fumigation with 0.8 pL/L of
1-MCP can effectively maintain the nutritional value of actinidia arguta, enhance the antioxidant capacity, retarded the
senescence and prolonged the shelf-life of fruit.
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Fig.1 Effect of 1-MCP fumigation on color saturation
of actinidia arguta

0.5

—a— CK
—eo 0.8 uL/L 1-MCP

04}

03}

02}

HRES B/ (mg-g™)

0.1F

6 1.4 2.8 4|2 5|6 70
T [a)/d
P2 1-MCP S A AR S R A Bk 4% 3% 4 k1 B

Fig.2 Effect of 1-MCP fumigation on chlorophyll content
of actinidia arguta

2.2 1-MCP

R 1A PN 2 T o 2 N 28 B ) ) AR il 72 & 7= e
My 24X — R AR, AL S S T2
T2 o, EA TR [ 2R EE ) FAE 2 i o AL i
P A ERON, RS RRPUEMAR, AR
1o B TR AR EE D RED 7100, iy &1 3—4 vl AT, 3K
AR Y 2 SRR o AR 70 d VR Y R
Se b FHE TRER R H, 1-MCP Ab ¥R 20 5 52 1% 31 Fk
RS B AR 20 s TR IR (P <0.05), HAEI
A, Ab B2 R R AR SR S ) 2 R R T B
S X BB ZH 7 66.67%F1 73.91%, & BB AR bk
FEJa B R, S N W b A A o i
fb, T 1-MCP FEZEAbFRAELE T R NS i 75 et 1)
TR, WA T BRI AL, R T R E SR
i J R4 e P e AR Ak g

0.20
w015
(=]
=
%
£ o010
i
&
s 005 |
Fes —=—CK

—e 0.8 uL/L 1-MCP

0 n n L " L
0 14 28 4 56 70
T fal/d

K3 1-MCP 7 b 6 ARCR R A Bk 26 B 5 8 1) 52
Fig.3 Effect of 1-MCP fumigation on flavonoid content
of actinidia arguta

0.72
:
054t 7N
on
(=]
=
& 036 |
I - 4
<t ]
2 018
o —=—CK
~e 0.8 pL/L 1-MCP
L 14 28 42 56 70
e e /d

K4 1-MCP A b PO AR Bk S 1 55 H ) R 0
Fig.4 Effect of 1-MCP fumigation on total phenol content
of actinidia arguta

2.3 1-MCP PPO

Z W AALRE (PPO ) JEAEY ) IZ AP TE R AL )



F40E FH1 M

A HIEE . 1-MCP 5 2 b 30T 5 AT BRAE Mk 114 457 i 2k 6 - 29 -

KW REAC BB, HIE P A R0 R 52 N 4 4T
Ao e R s 20, I S AT, 2 A B B
ARRERE RS PPO T PE 2 G TR T RERYEE, H7E
o028 d REIEOAM, HAILA PPO WEMEIG(E 2
1-MCP 4 HZH 19 1.60 £ (P <0.05), £ 1-MCP
ZERL BRI E TR BRAEAR PPO TE T, MMTRRAR T
R TRSE , B R TR R

33
—a—CK
- 0.8 uL/L 1-MCP
22+
2
H
i
2
A~ 1r
0 L
0 14 28 42 56 70
gt E)/d

Bl5  1-MCP Bz 4k B GO HR A PPO {1 P10
Fig.5 Effect of 1-MCP fumigation on PPO activity
of actinidia arguta

24 1-MCP MDA

W R G BT R A Y e, DT 300
APRUR, (AR SR 40 o 2 B A A,
MDA 1A Z A0 1B 15 R ) 43 7=, T LAAE A
Wi B B A Ak B E B bR R 2 — o ARG F S R 4 S AT
FHF PP SR e B b s S R 1 ARk, R, A
Xof B 5 2R 2 WA ) S A W 3 5 | A AR 405 ) DG 4R
FR2221 0 I 6 AT, 2 ZH AL PR AR BRI MDA
TR LT FERE Y 42~70 d B, 1-MCP
AT B AMH T MDA SRR (P <0.05),
X R 2 R RO A Wk A T 45 TR I B TS R A e
AEHRA Y 2.38 fiF . 1E 70 d BRI N, HORBRERE
AR S R A 3 5 MDA AL (IE 7)), Bt
FEAHAESE 70 d B ARG FL R R Ab B A Y 1.22 %
FERH B TR (] 4 SR, SRR 11 200 B 3 1
AL AW, 07 1-MCP e 50 i 5 i 45
Yi, PRFFANEBE R SE e, M IE SR R

25 1-MCP

bel AR R S R R LR A B T A
FCOFBR R 2R BINIR, R T R RS R A
e, G R AR O R E S, R
5, AB) 237 HE B SR AR BT A R K DR 37 40 i 9 52 %
PERE 05 1230, 2R 3 B AE T AR P LR By 4

RGP —ANEHEREK, WEE &P aE e R
Hr, ABTS [ H1 575 BR AE 1 AT 50 ME A Hb 1P Al SR S bt
AALRE 2N, BB BE SR LR BT Y T HT A Ak BE
FIR A, TR PR SR R 5 i B bR .
& 8—9 n 41, ] 2 HEEPRBERERY ABTS H

1.8
—a—CK
= -@ 0.8 uL/L 1-MCP
T o127F
o0
E
I8
b1 0.6
8
]
=
0 1 1 1 1 1
0 14 28 42 56 70
TPt il /d

K6 1-MCP HZALFXTECAHREBE MDA & & (1 520
Fig.6 Effect of 1-MCP fumigation on MDA content
of actinidia arguta

44

—a— CK
- 0.8 uL/L 1-MCP

33 -

FEXS /%
N

11 -

6 1I4 2I8 4I2 5I6 70
WA R/
7 1-MCP AR S A B AR A A s 52 1 B

Fig.7 Effect of 1-MCP fumigation on relative conductivity
of actinidia arguta

w

—a—CK
—-@ 0.8 uL/L 1-MCP

ABTS H B 2&TEBRAE /1/(umol-g ™)

—_

6 1I4 2I8 4I2 5I6 70
T E)/d
K8 1-MCP FZ b X HOR BBk ABTS [ iy 5
T ERBE T B2 M
Fig.8 Effect of 1-MCP fumigation on ABTS free radicals
scavenging capacity of actinidia arguta



-30 - % T 2019 4E 6 H
Sl . ABTS A HEIERRRE 1 Bt a bR I 2 W
e UG, OSSR, 1-MCP AR 0T LT 4

i p 1 R R A R R S PN BT Sl ik 2 RS 51495, B -

g’ 210 4 S ~ * %?%%itﬁl}ﬁo

e e

qm 2 \\

% 140 - B . 3

2ot FORRI B T I R A SRS | SR e

b AR, TR LR S FHME, Ik TR

0 SE Iz HMERE . 1-MCP B2 28 (b BAE Z AR - 215 2

TRt 1) /d

K19 1-MCP A& Ab FOH AR Bk ST S AL RE T A4 52 )
Fig.9 Effect of 1-MCP fumigation on total antioxidant
capacity of actinidia arguta

i HL V8 bR BE  ALE P AL AR ¥ R e L THE TR
B, 1-MCP Ah B4 U 2 4k Fr 45 o i BT A AL B
(P<0.05), HIMEZEHET (70 d), XL AL
) ABTS [ HH 5E 38 Bk g J7 43 00l Lo IF 8 g B IR T
64.37%H1 35.97%, 1AL FRLH ) ST RE J1 e X IR
PET 73.99%, #H, 1-MCP GEA S0 w5 AR e
BEAIBTRALRE 7, AT USROG Mk S A A4, DA
MEER T,

2.6 Pearson

HH & 10 AT, BRORBRABERE SR S 0 2 G iR FN 3 55
MR EE R EEIEML (P<0.01); Bl&ES3k
W E . ABTS HHFIERRAE S . BPLEILEE 13
BB FIEME (P<0.01), M5 MDA & & fAx}
AR E A ; MDA S S5 S REFEIE
X (P<0.01), SEEMME, HEESE., A

URLERS . * S ™ 1.0
MDA * * *k *k * *x
PPO 05 -
BPURMRE = Ll %
1%'\@9 * *k Kk *k *% . 0.
ABTS * Y EE X *x *
%ﬁﬁﬂ ok kK Rk e
UEZS S ol
ﬁ@/@%mﬁ ¥ * *x * W% 10 l|
TEEE R EEE,
E R E R B8~ 5 F
2 & K < 3 s
o ¥ 7
N 5 =
o

F10 2538 B R BRAH S PR AR
Fig.10 Pearson correlation matrix of each indicator
TE A3 1) 3 n BUE ] AH DG IR 2 P < 0.05 ZK-F-Fil
P<0.01 /KF

R, JTZHATEGIRE A, AR
RS, SCHBESE R, 1-MCP REA RO ) B R A
B o AR R BE RN I S R S A R R, S22 SR S
B, MR SRS @ AE X 5 T RGO —
. AN, 1-MCP B 75 4b FHAE 4k HR 4 ARk SR 52k
PR ALY & &, WHES 1-MCP 5% T RN AR
WA K, EATHEEPTHIES T 1-MCP 4 HifE i &1k
o A R S T R 2 T Y A

BRABRAEAAE R 9 18], 4 8UR 3 2 R 3
IR = A K TGRSR A 3k, BRI AS Afk,
AL P E AL R G RETE R 2 T8 M 4R, R 4R +540
B P 2 P N e e, DT 2 R SR S 1) i o, SO
SEES A R, 1-MCP I 78 A P 8 HE 52 AH KT L 5 1
MDA &# 1 ETF, LU ABTS H 3L BRAE I LR
PrEAfbRE I B R RE, ATRER 1-MCP i i il 24
A, BRI T PRI BR AR X BT A AL R ST, DT
P T RLPUEARE S, RS TR AL it
o X505 TR RAEE SHREER) 1-MCP X} h4E
BB EIR AR b A E AL RERYSE M, LUK 1-MCP 5
ZEAL B 5 Y AR B0 3 1 sR b A AL RE ) R PR S
i AR — 3

4

1-MCP Ab BH2H REAT R0 M AR 45 R R AR Ak A T
WIE] 2R 28 L R IS R B, R SR S A AR X
HL33% . MDA &1 1 PPO &1, 4E4540% 1) ABTS
B G bR EE S B BBt EALRE T o ZF TR, 1-MCP
b B A BRI R A B B s R SR,
T RERR A AL HERE , SRS A BB R
gt, dEMAESR R, AR HCR G

S -

(11 Bz, ERR, BHOHE, . KR GSFERABRRE
BUEARE A BT[], B Tl RHE, 2019, 40(5):
233—238.

MA Yun, WANG Xiao-cheng, MU Yi-jun, et al. Prin-
cipal Component Analysis of Quality Indexes of Dif-
ferent Varieties of Kiwifruit[J]. Science and Technol-



F40E FH1 M

TRAFE . 1-MCP H 2 AL PORARIER 1 LR e RUR 31 -

[10]

ogy of Food Industry, 2019, 40(5): 233—238.
LATOCHA P, KRUPA T, JANKOWSKI P, et al.
Changes in Postharvest Physicochemical and Sensory
Characteristics of Hardy Kiwifruit (Actinidia Arguta,
and Its Hybrid) after Cold Storage under Normal Ver-
sus Controlled Atmosphere[J]. Postharvest Biology and
Technology, 2014, 88(1): 21—33.

KRUPA T, LATOCHA P, LIWINSKA A. Changes of
Physicochemical Quality, Phenolics and Vitamin C
Content in Hardy Kiwifruit (Actinidia Arguta, and Its
Hybrid) during Storage[J].
2011, 130(2): 410—417.
KIM A N, KIM H J, CHUN J, et al. Degradation Ki-
netics of Phenolic Content and Antioxidant Activity of
Hardy Kiwifruit (Actinidia arguta) Puree at Different
Storage Temperatures[J]. Lebensmittel-wissenschaft
Technologie, 2018, 89: 535—541.

SOOYEON L, SEUNG H H, JEONGYUN K, et al.
Inhibition of Hardy Kiwifruit (Actinidia Aruguta)
Ripening by 1-Methylcyclopropene during Cold Stor-

Scientia Horticulturae,

age and Anticancer Properties of the Fruit Extract[J].
Food Chemistry, 2016, 190: 150—157.

THR, BRAEAR, EFK, 5. 1-MCP F1H &SR
PRIk i SRS P AR B R (D], BB, 2019
(A ) : 1—8.

QIAN Chun-lu, YIN Jian-dong, WANG Li-bin, et al.
Effect of 1-MCP Treatment and Self-modified Atmos-
phere Storage on Quality and Reactive Oxygen Species
Metabolism of Kiwifruit During Storage [J]. Food
Science, 2019(Pre Publication): 1—S8.

NG, BRI, XI2%AE, 4§, 1-MCP b BT 5 BUE i
AW 'SR, 2006, 31(3): 122—125.
SUN Hai-yan, CHEN Li, LIU Xing-hua, et al. Effect of
1-Methylcyclopropene on the Postharvest Physiology
of Green Pepper[J]. Food Science and Technology,
2006, 31(3): 122—125.

MASSOLO J F, CONCELLON A, CHAVES AR, et al.
1-Methylcyclopropene (1-MCP) Delays Senescence,
Quality
Non-climacteric Eggplant (Solanum Melongena, L)
Fruit[J]. Postharvest Biology and Technology, 2011,
59(1): 10—15.

WA, AR, Zm, . LRE RTINS R i
RN TR )], AL TR, 2018, 39(13): 85—92.
JI Ya-ru, ZHOU Fu-hui, JIANG Ai-li, et al. Effects of
Ethanol Fumigation Treatments on the Quality of

Maintains and Reduces Browning of

Postharvest Blueberry Fruits[J]. Packaging Engineer-
ing, 2018, 39(13): 85—92.

SHIJ Y, GAO L P, ZUO J H, et al. Exogenous Sodium
Nitroprusside Treatment of Broccoli Florets Extends
Shelf Life, Enhances Antioxidant Enzyme Activity, and
Inhibits Chlorophyll-degradation[J]. Postharvest Biol-
ogy and Technology, 2016, 116: 98—104.

R, WSO, TR, 5. PRRASUEAR Y

[12]

[14]

[17]

[18]

D B FEXF F R SR BR A ) A RIESE[D]. Bl Tl At
4, 2016, 37(10): 161—164.

LI Xiao-bo, HU Wen-zhong, JIANG Ai-li, et al. Study
on the Antioxidant Components and Antioxidant Ca-
pacity of the Mangifera Indica Linn Pulp[J]. Science
and Technology of Food Industry, 2016, 116: 98—104.
SINGLETON V L, ROSSI J A. Colorimetry of Total
Phenolics with  Phosphomolybdic-phosphotungstic
Acid Reagents[J]. American Journal of Enology and
Viticulture, 1965, 16(3): 144—158.

LW, WISCE, HEE, . KRR EXR G
HR S5 B M W [T]. & a5 A EE Tk, 2009,
35(5): 205—209.

JIANG Ai-li, HU Wen-zhong, TIAN Mi-xia, et al. Ef-
fects of Salicylic Acid Treatments on Postharvest Rip-
ening and Senescence of Tomato[J]. Food and Fer-
mentation Industries, 2009, 35(5): 205—209.

JIN P, ZHU H, WANG L, et al. Oxalic Acid Alleviates
Chilling Injury in Peach Fruit by Regulating Energy
Metabolism and Fatty Acid Content[J]. Food Chemis-
try, 2014, 161: 87—93.

RE R, PELLEGRINI N, PROTEGGENTE A, et al.
Antioxidant Activity Applying an Improved ABTS
Radical Cation Decolorization Assay[J]. Free Radical
Biology and Medicine, 1999, 26(10): 1231—1237.
MONTEFIORI M, MCGHIE T K, COSTA G, et al.
Pigments in the Fruit of Red-fleshed Kiwifruit (Acti-
nidia chinensis and Actinidia Deliciosa)[J]. Journal of
Agricultural and Food Chemistry, 2005, 53(24): 9526.
Wik, BEEE, BRI, % UV-C X588 2% i K
FOAH SR PR SR [J]. WAl 24k, 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, WX, & AFEMFSRLET
TE AR S S N = R i S b M A
[J]. RA3R, 2016(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(4): 425—435.

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

BASCAE, RN, BEE, G AR AL X oK
T A Bk AE B A A0 AR B S [T]. B A 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-



+ 32 .

(I

20194 6 H

(21]

[22]

(23]

(24]

[25]

nology of Food Industry, 2013, 34(4): 331—340.
WANG Q, DING T, ZUO J, et al. Amelioration of
Postharvest Chilling Injury in Sweet Pepper by Glycine
Betaine[J]. Postharvest Biology and Technology, 2016,
112: 114—120.

XING Y, LI X, XU Q, et al. Effects of Chitosan Coat-
ing Enriched with Cinnamon Oil on Qualitative Prop-
erties of Sweet Pepper (Capsicum Annuum, L.)[J].
Food Chemistry, 2011, 124(4): 1443—1450.

T, BSCR, BRR, S TR R ER S A
Zd T VR T B LA MR b BT G5 Wi 14 BT 5
JE[T]. & TR, 2017, 38(5): 375—379.

WANG Xin, HU Wen-zhong, CHEN Chen, et al. The
Role of Reactive Oxygen in Harvested Fruits and Veg-
etables during Maturation and Senescence and the In-
fluences which Handled by Several Gas Treatments[J].
Science and Technology of Food Industry, 2017, 38(5):
375—379.

MAGALHAES L M, BARREIROS L, REIS 8, et al.
Kinetic Matching Approach Applied to ABTS Assay
for High-throughput Determination of Total Antioxi-
dant Capacity of Food Products[J]. Journal of Food
Composition and Analysis, 2014, 33(2): 187—194.
CHRIS B. WATKINS. The Use of 1-Methylcyclopropene
(1-MCP) on Fruits and Vegetables[J]. Biotechnology

[27]

(28]

Advances, 2006, 24(4): 389—409.

FE, BRAEAE, MRIE, 45 407 AL 1-MCP AL B %
BRI 2R SR S A BRI 8 B S (7). B R
2, 2018, 39(21): 260—266.

WANG Hui, CHEN Yan-hua, LIN He-tong, et al. Effect
of 1-Methylcyclopropene Treatment on Postharvest
Physiology and Storage Quality of Anxi Persimmon
Fruit[J]. Food Science, 2018, 39(21): 260—266.
TATE, sKANFS, WhEE, 55, 1-MCP Al ClO2 X} #4521
SHTEA TR A 1 2 B AT )], P R,
2017, 17(04), 147—154 .

WANG You-sheng, ZHANG Xiao-ling, YAO Ting, et
al. Multivariate Analysis of Effect of 1-Methy-
Icylclopropene and Chlorine Dioxide on Antioxidant
Activity of Blueberry[J]. Journal of Chinese Institute
of Food Science and Technology, 2017, 17(4): 147—
154.

T, IS, A, 55 1-MCP X B AERLS
T L 48 AE IR PR B B2 D). £ Tk BHEE, 2012,
33(21): 326—330.

QIAN Chun-lu, HE Zhi-ping, LIN Ju, et al. Influence
of 1-MCP Treatment on the Quality and Antioxidative
Properties in Cold Stored 'huanghua' Pear Fruit[J].
Science and Technology of Food Industry, 2012,
33(21): 326—330.



