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Abstract: The effect of 1-methylcyclopropene (1-MCP) treatment on postharvest gray mold in apples and its mechanism were
investigated. “Red Fuji” apples were used as the test materials and treated with 1 uL./L. 1-MCP; apples without 1-MCP treatment were used as
controls. After being allowed to stand at room temperature for 24 h, the samples were inoculated with a conidial suspension of Botrytis cinerea.
The results showed that 1-MCP treatment effectively limited the lesion diameter of gray mold rot and significantly reduced the incidence of
Botrytis cinerea compared to the control,. After five days of storage, the disease incidence of 1-MCP-treated apples was only 58.24%, which was
significantly lower than that of the controls (90.73%). At the end of storage, the disease incidence in the treatment group was less than 70% and
the lesion diameter of gray mold rot was 37.19 mm, while Botrytis cinerea occurred in nearly all apples in the control group and the lesion
diameter expanded to 50.80 mm. Therefore, 1-MCP effectively inhibited the development of apple gray mold. Moreover, the activities of
phenylalanine ammonia-lyase (PAL), polyphenol oxidase (PPO), peroxidase (POD), f-1,3-glucanase, and chitinase of apple fruits were
increased remarkably by 1-MCP, and the synthesis and accumulation of total phenolic compounds, flavonoids, and lignin were also increased,
thus enhancing the disease resistance in fruits. These findings provide a theoretical basis and technical reference for studies of the application of
1-MCP in control of postharvest diseases of apples.

Key words: apple; gray mold; 1-methylcyclopropene; phenolic metabolism; pathogenesis-related proteins; induction mechanisms

AEILERWEZIT, EREE, IRZHBEN
Hk. (HIER/FiEH. Bk, Wudied, BT
TR AR QR — iR e, SIRIRSIELE, e
Joil ik BB RN FRIRERH (Botrytis
WiksEER: 2015-11-11
HEWE: ERMARW GER) AR RER LI (nycy |x-08-05-02)
fEEEY: AR (1990-) , &, WMLHRE, WRARE: BZ=RRE
PR R R s R B
BREE: ARE (1969-), &, L, BIEE, TENEEZRREE
RIS

cinerea) ;IR AEFIER T RLRM, FrEl b
B S BAA 2 e, XM A e N5,
BRARAEAS B BR - JEAEde, I UV-CP. #ibe
B0 BB RARBEO., fEPiE SRR, B
SEFERE BIRAR T RK A . (RIS E R RN E
(B B AR EER AN SR+ 538

1-MCP 1ER IG5 AR FMHIF], 7E3F SR a5+
AR 2N KREFFERY, 1-MCP #eH] SA0H]
IR T E A G HRE, RR FRShEE . Ve fitaT
TER AR, P RS R K SR et s

211



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.10

KWFFRH, 1-MCP ik ] UMEA—FEUR T, s
BEEPER R E . Su MR R, 1-MCP
SOSE AT L (R S G R BN | W& LR
(I A G S AR o fhmese s PIRaE, 1-MCP 4t
AR T AT LR AL B R I R AR R, AR
[Bhtng ok B oR, 1-MCP ACFRIR & 1 PUPEAL B s i
Rk, PR T RIEMRE R R E . HX) 1-MCP
IPTRAERRT FE D, OISR Z XSGR K E T
P SR .

RIS LA E MR, B AERER 1-MCP AR EEXT
SERR G KBRS B A DG 2K TN R 2
(PAL). ZMy% 4kl (PPO) KMit%E LYl (POD)
MFEEP=Y il JERIR. AR, PR E
1 (B-1,3-% SR LT D (RI9C R, NI B 1-MCP
FHF R GRS

1 MR5E®
1.1 R AR

2 & SR (Malus domestica ‘Red Fuji’), T 2014
10 A 14 HR B PIEA F/KE—NMEERTE R K
Ride EHEIRNEA—E, Rpumit, M, &
FAFE—BUR TEH AR 7 A U SRS, SR Rig
[ S 2

K% FE (Botrytis cinerea Pers) W H pUbA AL
FORFAE R 2B, Mg HAE LR Z A a7
£ EH TSR

PVC fRE£4%, 85 cmx70 cm, H [ ZAR ™ S R
TRERORB T it

1.2 RIF=

12.1 1-MCP E &4 22

BAERSERBNERUN 175 L FISIAEN, J6fE
SRR T MRS N — e B 1K, B LT
I 2 1) YRR — 2 L 1-MCP Ry oK E T/
Bk, BRUESAF N 1-MCP KREEN 1 pL/L, g
MBS, NN —EAAR7K,  SrED 3
Pidk—T, Wil PSR T, 1R 20 ClEZMF
THEZEAH 24 h, USSR 2SS0 24 h (2R
SEAE TR T 3538 X0 0.5 h &, 23 BIZE N R EE A 50 pm
) PVC fREELSH, %R (20 “C) NJlCE 24 h JaikfT
£
122 mREARIT BF R4 &

Bk AT PDA 953 b, 25 C FER
WEFEREFR 7 d, SR AR50 0.05% Tween80 10

212

B K RIR L1 108 ANmL B 7203, SR
BRHEOE T R T
123 A®EHik

FERIRT S 70% CREEHCER R, W R T
HEE, AREHER 3 mm FKEET IR RE A
S11 2 AN 3 mm RIS, FRG AR R,
BIFERD 20 uL 1x10° AN/mL KA TR 0. M
FJid» TN PVC fRE£4E, T 20 °C, AHXHEE 80%~85%
(R 3 TR A (LRH-250A) H-FAHIE 8. BERGeiH RSk
RIRER, FENEIRPEEAR, T 28T 1-MCP AEE ¥R
TR, R, TIHURBE R ) 1 om P R SR I ER,
R, HEAEE, 80 CHRIRKEERSE H
TIEM PR bR, FABES 3R, FIKE
SHE 10 /1

L3 W= AR A %

13.1 &pm%E
RIRHR=R IR A A7 11 £<100%
132 m#ARZ
MHA T SGENE, FARPENE 3 X, 1H5E
SEREMEAFONEAE, BRI AR R BE BRI
SEIME S AT AR
133 TAIHEE (peroxldase, POD) #= % &y
2B (polyphenoloxldase, PPO) M|
AAIARENEN & POD (3G HE: B 1 g A4 FES,
B 5 mL.pH 7.0 FIBERRZZ M, VKIG MBS 22515,
7E 4 “C. 12000 r/min Z&{ 250> 30 min. EEIAH 5
H,0, I pH 5.5 ZI8- LN AR, VAR R
J9: 200 uL HyO, J1 3 mL A& BIARR), FHINA 0.5 mL
FHBER, VR2J)5 15 s 7£470 nm FJ%E OD {d. POD
A% 1[U/(min-g)]=AOD/t, (AOD XA TN 64 AL,
t/min AR 698 10)), FIT 3 I, PPO MR IIFRIT 12
[@] POD, 2 mL. pH 7.0 BRZZZ AN 1 mL 264y,
IR 0.5 mL AHBE, 7E 420 nm FJE OD fH. MG
PERAL (U) DARESEfEREARES 8 OD I EFRR (U/
(min/g), HEH 3 K.
134 X A& & B f# & B8 ( phenylalane
ammonlalyase, PAL) 7ZMR|E
PAL il PN 52 i &, i .
FREXL 1.0 g AR A, SIA S mL. 0.1 mol/L. pH 8.8
FIIIRIR I PR (& 40 g/l BB ZIRMENRLElA . 2
mmol/L Z &V Z.F&F1 5 mmol/L -5k .BE), vKi%
AW RAINR, T4 °C. 12000 r/min 250> 30 min,
I BEwE . B 2 SR, YB3 mL. 50
mmol/L.pH {E4 8.8 HIIRZZ MK 0.5 mL.20 mmol/L



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.10

LRSI, SAJE—3CE A 0.5 mL AHEHE IR,
P SOMNRAG BB E A IR 2 G 37 C
T/K AR 60 min, 2R U RARERS, S5 AI 15T
BN 0.1 mL+ 6 mol/L #hFRLAZE 1M . 290 nm ¥
KT I 52 S L RO HRAE (PR e AR, PAL V&P
(U) FERo e e iR AR BUR SRR RE IR R SR R R
[U/(min-g)], #H 3 K.
1.3.5 JUT FRBaE rm)

1.0 g A RRHAL, A 5.0 mL HiA ) 0.1
mol/L. pH 5.2 ZIR- ZIRNZEME (1 mmol/L £, %
VU 2R AN 5 mmol/L f-3iFE %) VK264 TS, 2
SHFJET 4 “C. 12000 r/min 50 30 min, FIFHREN S
FRREOR . S5 ZHas ik, isa s, B2
SO, AN 0.5 mL. 50 mmol/L. pH 5.2 Z1%-
LIRANGE, 0.5 mL. 10 g/L BORJLT B IF.
SRJE—SCRE I 0.5 mL FFRREGH, 5 — AR
TEHIBEE IR, JRE. T 37 CER 1 h JFhnA
0.1 mL. 30 g/L Kbl tBl, TR, 4K2:4E37 C
Big% 1h, DAERIN-CBLE MR (Gle-NAc) HAK,
RSB, SZERINN 0.2 mL. 0.6 mol/L I VURHER4H
L WK 3 min JERIEAH . FEIIN 2 mL iE S
£ 2% A ERHBEAW, 18 37 Cl/KH{RIE 20
min {8, 55 7E 585 nm KA I SR IO GRS -
P ERRAEX IR, THH Gle-NAc A4ERGE, DLRE
FOBhAETORE S B MRISIR LT 22619 1x10° mol
Gle-NAc A 1 ARG 15460 (Ulg), EHE 3 K.

13.6 p-1,3-FFAEBE (p-1,3-glucanase, GLU )
FE P

£ Cao WM E J7i, LARALIN 18] Bpr e
SRPAE L 1 pmol HiATHE I — MRS HAL (Ulg), =
23R
13.7 XEAREiREeE Nz

FRECRIEES 1.0 g 724, IMANTA AR 50N
1% HCI-FF 0 5 mL, UKiG FHFEE 2419, f£4 C
M FAREC T h &, T 4 °C. 12000 r/min 0> 30 min.
B B 3E 0 BIAE 280 nm AT 325 nm K T2 S5
WA E . 53157 Toor 25 Gonzalez-
Aguila ZUFENE, VIR TIR. 77 T HIVERRHE
&, HulHE A AR RIS R (mg/g), EH 3
o
138 KAFEEEHNE

SH LS, KRR S B i E R
WITE 280 nm ALFIROE (IR (ODosoy)s HE 3 Ko

L4 HfE a2

KH Excel P ATHRREE, ZREEMEDT
K H SPSS 17.0 #ift.

2 HZR59Mh

2.1 1-MCP 3 3= R K J5 &K B w9 17 78 R

_ A A A
100 gck A A

M 1-MCP
80 A

60

RIGZ | %

40

20

0
4 5 6 7 8 9

FeFh f e [A] / d

[ OCcK N
sol ®I-MCP

a0} A B
30 B

20

P E AR / mm
>
o

FEFpJE I E / d
Bl RE1-MCPITLAELERRERBHFRLFRE (a) FRHEER
(b) KIS
Fig.1 Effect of postharvest 1-MCP treatment on the incidence

rate (a) and lesion diameter of disease spot (Botrytis cinerea) of
‘Red Fuji’ apple fruit (b)
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