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Effect of 1-Methylcyclopropene (1-MCP) on Quality and Chlorophyll
Maintenance of Postharvest ‘Yuluxiang’ Pear
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(Research Institute of Pomology, Chinese Academy of Agricultural Sciences, Xingcheng 125100, Liaoning, China)

Abstract: Effect of 1-methylcyclopropene (1-MCP) on chlorophyll degradation and quality
maintenance of postharvest of ‘Yuluxiang’ pear fruits were investigated, providing a theoretical basis for
the ‘Yuluxiang’ pear about preservation technology. In this study, two groups of ‘Yuluxiang’ pear were
used as experimental materials, one group was treated with 1.0 pL - L' 1-MCP at 20 °C, while the other
group was used as control and kept at 20 ‘C without 1-MCP treatment. Chlorophyll content and fruit
firmness, soluble solids, titratable acid, vitamin C content, respiration rate and ethylene production were
measured. Moreover, the expression level of related genes to chlorophyll degradation were detected by
real-time quantitative PCR. The results showed that the firmness and soluble solids content of

“Yuluxiang’ pear were unsignificantly affected between 1-MCP treatment and the control. But 1-MCP
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could significantly inhibited the decrease of titratable acid content and vitamin C content, the expression of
PbETRI and PPETR2, and delayed the respiration rate and ethylene retention time; 1-MCP treatment
could inhibit the expression of PhCLHI gene, delay the downstream reaction in the pathway of
chlorophyll catabolism, so as to delay the degradation of chlorophyll, and maintain the quality and
chlorophyll of ‘Yuluxiang’ pear fruit during storage.
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1.2 MEmMBRGZE
1.2.1 REREEH N AESRIEFNZ

FSZABRE ] GS-15 K R #rA (BdE GUSS AR MlE, kB4R 11.3 mm; Al AP
W& PR-101o #1064 CHA ATAGO AR ME; v & B & K H BRI €2, H 808
BRI E Gt iEARD W 4R C SREH 2,6 - &M ek, H 808 & ft
HLAE IR E AN (ER T TIEAFD TE.
122 REAEArtEELENE

W Bt R F CR-400 (5240 %E  ( HZ Konica Minolta A &), FrFYGIEN Des J6IE, Hrre
Lab a5 [, LYAERRFE, LBk, REHEMRE, 0 £RBMG, 100 FomEd, 1SR
Pl e, B akas, A LU AT LA 32 S MR ik AR R s A (B A, AR LTS 0° ~ 180°,
BRI R LT, 20, B2, B, 3. ¥, SRS, hlaiok, RS, h s, $s
L

2R 2% AP ORI B e 228 T AT @ R (2007) 151
1.2.3 RNA #Ff= 5L B+ 3 £ % & PCR 547

RNA $2HUZ M Gasic % (2014) W77, SRREFGAFIE (TaKaRa EHIZ5AF], KiE)
B, 4 RNA $EHRAEAT I nl 35k . SEI2¢ E & PCR (Relative quantitative real-time, RT-PCR)
1E ABI 7500 %65 BAX b 5E . &2 53 R P FIAR I i S 2 4 3845, R Primer3 1E£R 115140
(D, 3WEYYER. RNIAZN: SYBR Premix Ex Tag'™ (TaKaRa, HZA) 12.5uL, . T
ERGI P 1 ul, ddH,0 8.5 L, ¢DNA 2.0 pL, it 25 uL. RMNZKHA: 95 CHIAEM: 30s, 95 C
P Ss, 56 CIRAKIEM 305, 40 MEFF. Fds 5 MR A ABI7500 system A1 27T 7% (Hong et
al., 2010) .

®1 HEREMEFIEXEEIHILER PCR 947

Table 1 Real-time fluorescence quantitative PCR analysis of chlorophyll degradation related genes

G

FF . IEFEIFE (5-39 REGIMFS (5-3"

Accession . .
Gene Forward primer Reverse primer

number
PbETRI KF188464 AGTCTAAGCAGCCTTTTGCACC TGCTGACCCCATTATCATCC
PbETR2 KF188465 GATCCTGGAGAATCATCAGAGC GCAGTTACAATGCAACCAAGC
PbCLHI IN168001 CAACGTTCATAGACTTCCCCTACG GGAGAGTACAAGGCAAGAGXTGC
PbPaO IN167998 AGCTAATGCCACCAAGCCTCC AGCCATAGAACAGATCACGCTGG
PbSGR IN168000 ATTCAAGGTGGAGTGCTGG GCCGCTGTTGTTTTCCTGG
PbRCCR JN168002 TTCATAGACTTCCCCTACGTGTCG GGAGAGTACAAGGCAAGAGCTGC

1.2.4  "FoR 3% Rofo CHBRR TN 2

KH SP-7890 SAH A CLLZREFFAF] D X 5 SE PR T 2 FH 2 B O 26 [F) i JEAT I 5E o1
Brr ik COymg - kg - b R pL - kg - h'o WS SAE N AL Ny MR, Fil HLifte /e 55 ~
58 mL - min SR, BRI Hy 1A, o Hy [ /08 0.2 MPa, 25508 0.1 MPa; AL 4G fE
360 C; HAMHRAANFNMT, AN 120 C; FERE N 140 “CHJ FID A4 Bk i
REL24, ET 34225 L W ERE N, %3 60 min 5, ARSI mL 3 THE .
1.2.5 # B2

H Excel 2010 AT HAR I H ALK, SR SAS9.4 #4775 220 B FAH M 7304, Duncan’s
ZEWK. FrEHIEYN 3 IRER KA.
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MR 2 TEVEH, W (20 'C) T, LIREXIRIEZE 1-MCP 42, ‘KFgE#H FUIRLAEZY
2 MY, EABESWRERAALE; AEEREYER 10 d Mg BTy, JEZET R, X
A9 R SRR Ve FEONRER 5¢, (EALER S5x e E 2 2 57 RS RS, ERXRCEE
BRI NEEEY, 1-MCP AL HLR Z 3] 1R AL R C RN .
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Table 2 Effect of 1-MCP treatment on firmness and internal quality in ‘Yuluxiang’ pear during storage at 20 'C

P ﬁ?fg/ (kg - ecm™) ﬂ‘iﬁ‘fﬁ?lﬁlﬂ.ﬁ%/% ﬂ.‘iﬁf’t@ﬁ/%‘ éﬁﬁ:%f C/ (mg-kgh
Days of storage Firmness Soluble solids Titratable acid Vitamin C
1-MCP %} Control 1-MCP XtH## Control  1-MCP % H& Control 1-MCP X} Control
0 4.63a 4.63 a 11.84 a 11.84 a 0.053a 0.053a 22.71a 2271a
10 4.62a 4.56 a 11.96 a 1192 a 0.058a 0.042b 20.50 a 19.22b
20 4.60 a 4.58a 11.57 a 11.57 a 0.057a 0.039b 17.05a 15290
30 4.57 a 4.53a 11.52 a 11.54 a 0.044a 0.033b 1539a 1432b

H: RPN FRRRAIE SR MZEREE (P<0.05. FF.

Note: Different lowercase letters indicate significant differences between treatment and control (P <0.05) . The same below.
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HE 1 ATPLEE, 1-MCP AEEn i RKFEad FLIR Rt R Rr gk ta0m H e 7 RACFERE,
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STHE, BRUyHRALFERE R, m h ENE T, BIR AR S, FEMEE 10 d K, 85403 6
LM HERALE.
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Fig. 1 Changes of peel color brightness (L") and chromaticity angle (#) during fruit storage after 1-MCP treatment at 20 'C
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HIFET 71.43%, 1-MCP AbFZH R T 45.71%; M4k b s, 30 d NXTIRA TR T 71.2%,
1-MCP Z-FRZH TR T 45.6%; it e R (HaExK a+b) M E, 30d WXHIRA TFE T 71.28%, 1-MCP
AEEZH BT 45.64%. HILAT I, 1-MCP ACEER] DLE ZHMHI 442K a. TR b AIMT4ERK a+ b &
= FE A
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Fig. 2 Effect of 1-MCP treatment on the contents of chlorophyll pigments in ‘Yuluxiang’ pear during storage at 20 'C
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Fig. 3 Effect of 1-mcp treatment on ethylene release related gene expression in ‘Yuluxiang’ pear during storage at 20 ‘C
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Fig. 4 Effect of 1-MCP treatment on chlorophyll degradation related gene expression in ‘Yuluxiang’ pear during storage at 20 C
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2.6 1-MCP &3 ‘EEE’ FRIMELIIEPIFRIREMZ HERAIS 0

CEER BN R AR RS, I S ATk, XTRELEN 16 d B i, I AE N
31.78 mg - kg - h''; 1-MCP ALFEZEN 5 28 d I HH AR e, {2y 25.8 mg - kg - b, BFELT
SR KRR 10 d B BBl 2R B e, W MEN 156.99 uL - kg - by 1-MCP b 2 )7 B U
HLEGIAAN, FEWHE 30 d IS A 1A% 123.46 puL - kg - h's BHUEAT A, 1-MCP #1 7 ‘E&EE L5
S HH I TR R 2SR R T

-A- %f 18 Control -@- 1-MCP
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= 30 aada aa daa Al -
} ~A o g 140
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Fig. 5 Effect of 1-MCP treatment on respiration rate and ehylene production in ‘Yuluxiang’ pear during storage at 20 ‘C

3.1 1-MCP &3 ‘FBE HRLREMFERMERZID

B EESE (2011) XJH-Z a8 i [F) T Y 2k (8] 5o B S5 2 1 B e A 45 3 3 Pl 3R I [m) T 2R
F (BoCLH1. BoCLH2 1 BoCLH3), Z[§=/r#Tii/~ #H 21 BoCLH2 Fl BoCLH3 [ 4% 2 B P 3F
WAR, JEIE AT RE R AL BRI e 8, BTLL BoCLHI & & /KB4 2%, R bt B (A
PbCLHI WFRIEE RPN SRR MRISA . BB A4E (2013) KRR 52 i S 2K 5 iR
BRI AT, 25X R Z BRI PaO. RCCR A SGR, i LLIEEFE K PbPaO. PbRCCR.
H1 PbSGR KA 7T 1-MCP AbFEX  KFgfr ARSIy F5 b i 2= g AH OC 2k [R 0K B 1 52

AR5 R R, POCLHI A2 A AL P b 3 AR S A A I B B s s, e s A vh Rk &
RAG, BHHHIRFESES ‘KERE RAVIGEEr SR N EE, ERE R EE P ERRN.
PbPaO TEM 2R R B fRARM RS S B3R VE D, M SRR 2 B35 IEM KR, HiZB L
(X — R FE R e Bl 25 () E FE (Pruzinska et al., 2003; Chung et al., 2006). Goémez-Lobato %%
(2011) AT RIMM T2 E . 1-MCP DL I S REAE LR PbPaO RISEMIIG N, 10X
PHRCCR HIFRIEFEME/N o ARG S5 B L B PbPaO K IAAE I T A2 T I 2RI i 7, FL R
IR R B R RRIR B iR, U IR R Rk T M 4 e 2 I 4 25 o 7ETE98E 10 d XS RRZH 1
PRI R, MAE 20 d B 1-MCP A H IR KKIEE, H Y PbPaO 315 & i R PR IR UL
RIE ST T4, UiBT PbPaO V& VER SR = Pl & SAL R a6 o R EED DhRE 43 W, SGR
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R 2 GG NSRBI BOE AR, /& PaO B2 0 EIFVERI R, RCCR W& PELE M Fi A= firid
FEREREARRFEAA (Pruzinska etal., 2005). fEARIGH, PHSGR TENERHTHA 0 ~ 20 d By Rk AL
5 PbPaO M, {H7E 30 d B} 1-MCP AbEHFRIA & B E & T XA, PPRCCR 1E ‘K& FLHH
FKIEMES PbSGR (255 A SR A I, 18] SGR A REH K RCCR 5B RESIE I (LHCID)
MHHEAEH, T2 SGR-CCE-LHC Il &4, PR SR 2 B~ Y 4l )8 F4EH, X5 Yasuhito
2 (2012) MIREFRSE R —5L.

g b, fEARRIEH, PoPaO IEMERI A m PR E IS,  KEEA ZINHRAEN K 10 d BT
AL, 1-MCP AFRALAE 20 d W IFEAEE1L; 1-MCP AbFE Al LI PhRCCR (3%, {23k PbSGR.
PbCLHI WIFRIE, IR T W42 o fRAHHE R T 1 U RS, TT I 2% SR R B A JT ) 1 2 35 1D P i«

3.2 1-MCP 33 ‘EER RRXE®RREFHZIT

SEAE T FE P A S T R — RAVAE A N AT AR S R, S Rk g
M tEA . ‘KRR AR, £ -1~-0.5 C Al 210 d (BIREHE 25, 2016). £ ‘&
e BRSO AR, RO, nIAHEREIEY) . TR ERR. fER C SRWETREA, H
1-MCP Kb ] 2 25 46| vl e A A 22 C & N, X5 5% (2016) B FlfE RAL R S50 A 7T
N HRAEI 8K 10 d I 2RO BIWEAE , 1X 5% 18 20 2R FE K] ETR2 Rk s A% 10 d i ik B ok
25 RAEFTE, Uil 1-MCP LB ] DL Z I P s 2, HER 2 B e 5 0 B

WIS 1-MCP AbFXT 5Lk Z4Rgsem I, FR AL R H 7 S A i g 2 0 R R
AEYIXRZR GET %, 2013), fEARRE T, PEEREMEAEE, ‘EERE REHEHSEEE,
FEEA LB S R A, LB LT, h AR, JF AR5 20 d I AL EE 5 0 I8 2 Rk B 3
KTV, SRIRME 8 HEEER a. HEEER b, AR a+b S EMFE, HaEBRNE RS 1-MCP
WHEE RS ERE ST, UL 1-MCP AbH A 5 25 0] SR o . e R PR AR AT R AL I %

1-MCP W RIEIRAFME T KRR AR A LAY & BT R ), (Hn] 240
il T E BB O YE AR 2K C SR TR, JRiEd B PPETRI A1 PPETR2 (M52, RHEIR L
W33 RN 2475 R TR A ) H IR 1), i 3k PCLHT (93R3%, VL HTIAMA] PBRCCR, 5 {130
PbSGR FE I B RO FE R i SRR B, X RKER A AR SSR S R B A B )
HERFER
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