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W OE: AN 1-FAIRAEM (1-methylcyclopropene, 1-MCP) X323t ® AR & R, UHFHBEMimf Lok 2
%A A, KRTREKE -MCP (0. 0.05. 0.15. 0.3 uL/L) & 24h, MBHKEEET (-1~1) CHER
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5E, BAREFETRRE, ROIGHEERRANBGHEE, CEERPIARALENE. BRRANSE T~ 4
RE, RBAE—RIEE R LRSS R R B

KR A, 1-F R A (1-MCP) |, s i, & BRI
HESES:TS255.3 SCRFRIRAD: A MEHHS:1002-0306(2025)14-0395-09 :
DOI: 10.13386/j.issn11002-0306.2024090179 AT B

a3
ki "
oy
- H

Effect of 1-MCP Treatment on Quality and Reactive Oxygen
Metabolism of Prune Fruits During Storage Period

BI Kaiyue, AIZHEBA Ainiyangur, HAI Ziyue, SU Liya, WU Yuhan, ZHANG Mengying, LI Xuewen"

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: To investigate the preservation effect of 1-methylcyclopropene (1-MCP) treatment on prune plums, 'France'
prune plums from Kashi Jiashi County, Xinjiang, were used as the test material. The fruits were fumigated with different
concentrations of 1-MCP (0, 0.05, 0.15, and 0.3 pL/L) for 24 hours and then stored in a cold storage at (—1~1) °C for 90
days. The results indicated that all concentrations of 1-MCP effectively inhibited the decline in storage quality of the prune
plums, delayed the reduction in fruit firmness and decay rate, maintained the content of soluble solids and titratable acidity,
postponed the respiratory peak, and reduced the respiratory intensity. Among them, 0.30 pL/L 1-MCP treatment showed the
best effect. Further research demonstrated that 1-MCP could effectively inhibit the increase in cell membrane permeability
and malondialdehyde content of prune plums, and enhance the activities of superoxide dismutase, catalase, peroxidase, and
ascorbate peroxidase. These results suggested that 1-MCP could delay fruit quality deterioration, reduce fruit respiration
rate, enhance the activity of antioxidant enzymes in prune plums, postpone the increase in hydrogen peroxide content, and
decrease the generation rate of superoxide anions, thereby maintaining the storage quality of prune plums for a certain

period of storage.
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VG ( Prunus domestica L.) ;= B T V5 VAT,
FEFREBER . Bery | b Az AR ), (R PG HER
AT IR AR IR, LS A PG E B, Akt L IE g
SE L ERETEE, AL T B RS, DU LIRS B i3
FEHIAF] 35%1,

VU S ST A IR AR R SRS, SR Jig 277 4 K
IO, IR % . 1-MCP Ay —Fh & w32
RN HIFR, 7T AR S L@ 7= 2201, Manidm il SRz
T, SER RSV RHAC . 1-MCP 1 L&l EHE
J 3z 8 FH T SRR K S g S i) B, e R B 1-
MCP A BT DAA RN A 2= RSB A HU0 S 510
AU IR AL, 220N ] 1-MCP AR
RS, I 1-MCP A LI R S22 38 M pH 11
BT, PR S SRR R SRR . SRR
G2 SR 1-MCP 456 B2 H BB/ R PR ab BEAY
IR LA R B ARBL IR SR S5 W IR 5 B8 R0 LS TR
B, ARSCTENGEHA A T LRSI O, | H k2R
R, MRFERE S AU EEY) O T i . SR . £F
AR A E NS B 2R [ A 8 20 R R
456 1-MCP ALBRF A5, A BRALBRZH wT DAHEDS SRS
R E IS e, MR B i T SR ST P AR BRI
Witk

IR G WA Y, P SE A AE SRS PR
LS 2GR T, RIRTE AT B, S BOERST
WP R AP E B AT IR, PSR SE S5 RN,
AL S (H,0,) FE A E F(0,7) A I Y
AAEA I AR T E R AU R R4, (H i il R SR
05 . NB Bt S Ak, X S SR AN AT 386 9 5 3, 4R
A AL (Superoxide dismutase, SOD) . 44k
fit} (Peroxidase, POD) | i % fb & il ( Catalase, CAT)
R AUIR L PR A AL Y ( Ascorbate peroxidase, APX)
2 1 1% PR 42 (Reactive oxygen species, ROS) 75 55
F Gt SOD 24 4 FH 1 3 B 5L o3 T4
it LS, CAT Fll APX 2x4kLi it EAL A, M
TR SRS AU i 52 AL A1 ). 1 pl/L 1-MCP
HEZR 12 hon] DLSE Z2 AR Mk SR 52 POD 1 MR AT 4R
AW 5T R B, DR TS P A X 4 2L At
15317 1-MCP Ab 3 ] KRS 42 5 R R SOD, £
F POD Fl CAT 7EI% H,0, Ae S8,

H A%+ 1-MCP 4bFE P g 552 19 SCEE R b A
HRiB, K, AT DA R A B 2k 22 78 Ph A
SR AF AL, SR AN A He B 1-MCP %) P4 Mg S s 3t 47
Ak B, G 3 L R AR P AR SR SR o O Y Bl 1-
MCP ¥ 5, DU b4 PO AR S S i, Ak St o
ST PR A AR AT B
1 Bk
1.1 #MRI5SEE

VEAEVECVEME T 2023 4E 8 H 14 HRHA T
HEE A Oy EL PR R B, SRS NS BRI R
PRIV PEIEAT WV I 11565 1-MCP Fisf] S

Z I A E SRR . RO L IR . R A
AP BERR AT AR ARSI RR AN .
B, FROR . JOOK 2R BRI ol AT
IEAREAEGAA RS /) R - srprali, RKiidt
BOKE ai Ak S 1 A R /)5 2,6- & By b
ali, RN AR A TR

GY-4 B RAAERE T LA A% 0 R,
AR F]; PAL-1 B R mBURPET  HARZIER
A&4t; ISB30-1 FEFIFERE ISR E(EE
PR F]; DDS-307 LAY S2RAL I RMYES
45 W) DZKW-S-6 fEIRZKIEE & PN R A )
BERA T 001 A BB TP VAISALA 2\ Al
P4APC BUEESIAT W36 PAPC BUEESNAT IL5)
SECEETE R SEREA N ERAT IR ] CR-10plus 43
a2 TR = REEEMHEE AT FRA F]; BSA233S H
TRV FEEFDNEAERAT RS 7] 3H16RI fHiH
RURES DAL BRVTA R A A RS A); DZWKW-S-
6 THIR/KIE S AOCHHBEI PG A R A F] o
1.2 SEWFHE
1.2.1 FEEAbEE BRER/INEST L Joie R | o
FRPE ARSI, B SRS 5~7 °C R JZEH Fi 24 h,
BER B, o7 RIS TSR Sohl B | DY)
it ] R e A OGS TR AR I E o BERL
PERIMEAE 1-MCP ¥k 0. 0.05. 0.15. 0.3 uL/L
44 1 m® YR BB N BB ZE 24 h BEZEIRE N 5~
7 °C, HEFE IS 422 S (7%, 0 pl/L FHZE
TR BEAT AL BRAE S X BRLH, 104 CK, 36 4 A4-4bFZH,
TRHAL RS 18 kg HLSE, £ HAL IR & — K, TR
24 h, AFRLERJF, W TAHXHEEE 85%~90% . WEEE
HF—1~1 °C FREFZE A, I 90 d, &F 20 d BUREIIZ,
IR SR 80 d B SRS BiFe prAs b e, Bff5 10 d B
—URFEFEATINE o VU MRS e AZ DI s N, S7 R
WAL TRRE I T—40 °C BB ARIEVKAE TP ARATE
5, AT SR (H,0,) & S E#E(CAT)
WPE L | LY EE (POD) 35 4 . B SR AL 4 155 Ak il
(SOD) {14 . A ES T /=433 | DPPH. if 7%
AW H IR (GSH) & & . Pk i i o A AL P g (APX)
IEPERSE NN . Z2 W S ARG PRI .
1.2.2 MxEdatr Tk
1.2.2.1 JERER BURZ 1 kg BT R E,
20 d Ko PEAG IR SR 54T e, RARAN A ™
EAGE, R RFE AT O A T RE

D(%):%XIOO #® (D

Forp: D SRR, % m ORI S
m, TR EAEL
1.2.22 (2ZEE  HHE20008, 1RSI IRET
PEHCAEIE B 3 AN B HEA T, B FRBEP LGP
5 ARYIESE LT, a" bH.
1223 fHE R GY-4 F i Bsetlf)Eit, 5k E
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20 3 mm, AR N 1 om, B 5 2 08470
R, TS AR IE TR BE AR B 3 A B EA T,
FEMLIESRE 15 RS, M 354 — Uk, BOFME, 5.
N/cm?,
1.2.2.4 FIHMHEBIZY (SSC) F &M E FEYLEL
15 SRS, IRG W L 513K, b AR i 98 22 3 s 7
W, T TE RO T I TR, B %o
1.2.2.5 AVEERR(TA) SHEINE S5 W d R
PR i R FH PR 00 2 v T 5, ASE SRR T R %K
0.067 FATIA, M & =k, BOPFIE, B4 %o
1.2.2.6 WPURGREEMIE ¥ 500 g Ao4q HICHHE Y
PGSR SN B B BE RS RE T, B4 A S i BT
A, FREUERRE B TS IFAATEREL, 53 2 min i05E—IK
CO, MeEEP, DL i B4 = Uk, BOF-I{E, 2.
mg/kg/h.
1.2.2.7 40 BEE M K e 5 {CFE £ A 70 A
30 min, [FBPREIR T2 257K G 1k 30 min,
VUM RS 25, B4R 6 mm BIFTFLAFTFL, 75
FHEERN Y DT FR DT A 5 mm 9 B SRR, B
10 A4 B A SR T /NVBe AR b, in 50 mL 25 55 7K,
30 °C 7KW 1 h MEIH -T2, 08 Age NG
5 min (FREEAREIF ), TG A S =00, P H R &
A0 Ao LIRS H SR EUAEAE S an i
Ji3Z5 3 (G RE TR =00, BOFIAIME, PAAT: %o
1.2.2.8 NEEMDA) & EME S5 8 FREER
Y7 VA TIN5, FRER 1.0 g PEARSRSZ, A 5.0 mL
100 g/l =4 L PRWFEE | 2.0, B E3EWINA 2.0 mL
0.67% TBA ¥k, 236 20 min J5 PR ES.Cr, 43310
E FIHFWAE 450 nm. 532 nm Fl 600 nm &b 1)1 G
B, N R AN T
CXV
Vs xmx 1000 @

o M RN i & &, umol/g FW; ¢ R/

PR TN A EE, umol/L; v R e S PR LR
AR, mL; V R 52 B T EORE & R BORAARFR, mL;
m FoRFETITEL, g0
1.2.2.9 H,O, FEIE  FRE 3 g PHHERSZUREE, N
A 5.0 mL F¥& (X PR S A, B s s O B TS TR
VEREHIF], H,O, & R 2R NS 2B ) B2 2GR
AR FHAF &E (M0107B), FHEE 3 K.
1.2.3 PrEfmFEEN e A B LR (SOD)
PRI 2 B R FE 45000 () R R A& . B3 g P
HERSZRESMINA 5 mL BRRENZE M iRe DEATES 0, B
IS TN GE . A 3 Uk, FH SOD A 3L s
MELES' A3 S AR RS P N o

S A (H, 0, ) FEE P A I a2 By g2 e 40
BT RIS . B 3 g PHMESRSZAESA A 0.1 mol/
L pH7.5 B4 5 mL BFRENSE R S5 AT 5.0, HU s
WA TINE o ARG 58 FE SRR S A 43 W G B AR A
I/ 0.01 Ry 1 Ak SEAL ARG, A 3 IR, 45

M(pmol/g FW) =

J 0.01AOD,,/min-g

T E AL (POD ) 15 M 72 2 HE T e 25200 )
TR G, B 0.5 mL BERIAINA 3 mL 25 mmol/
L @AM MR 200 pL 0.5 mol/L H,O, %k s
RA RN, 7F 470 nm P FIEROGEAR ., LIAE
o PUARE IR SRR 43 B O BE AR ARG I 1 By 1 A
FACYI NG EA N, A 3K, 45 R A Ug 'FW
PR

IR H R (GSH) i 2 Rl e 4620 Jy
RS VE IS B, FRER 3 g PE A SR SCRAE, DA 5.0 mL
50 g/L =S LRSI, TEVKIE 56 TS, Bifi o =50
B 3 W o , AR W R 250, sl ik AR e o
EATIMHER 2 GSH &5, 4 3 Ik,

e H A [ (GRO Tl 52 2 JE i e R 25000 11
JTEFRE 3 g PHEMEERSINMA 5.0 mL 0.1 mol/L pH7.5
IR 5% phR TS IR, B S B O B Vs W R T
DA BE 43 P M SR SRR S AE 340 nm W G R vk 2
0.01 A 1 AEEEMERFR GR IGPER/N, R 3 K.

PRI E AL (APX) W 2 B gt
FEAERO [ T IR A A EAS B, FREL 3 g SRECAES, A
5.0 mL $EHUZE ph i vk VE S5 A T PES, Bl e 500 B |
T WHEATIN A, AR RE S APX B AR 2 A8 = AE
290 nm H W GIE FFEAK 0.01 Ry — g 3% Pk 237, &
2 3K, R Ulg T,

TR T (O,7) A H 3™ Az MR 2 E T il
SEROV Tk, FREL 3 g PEARIRS, INA 5 mL $2HUZR
MR, LEDKVE SR S WS UK, B S O PR R TS TR
PEATINRE , PARES4h g ve RS A i A B 1 F R
FLr P I BV E R A B B T A 3k AR R,
2 3 YK, i nmol/min-g &I/~
1.2.4 DPPH H HIEHER% R Kotikova &2 J5
3, %% 0.0395 g DPPH ¥ T IC/K LEEEA 2 500 mL,
TE 517 nm A G FEEE/INT 1, RABR ARG 0
AR, FH IS BRIE I E . $R)5KF 0.1 mL A5
3.9 mL i B¢J5 ) DPPH IR &, =il FREGLRAE
30 min, PATC/K NS X B, 7E 517 nm A 52
W CRE(E, B 3 IR,

1.3 #iEAIE

LT e B, 8 Origin $1M4 R GEx)
FEASSATEIR 53T, W35 50T R A SPSS FAAXTFEAS
PEAT ST I Zead X A A i 25 5+,
P<0.05 B3R w25 2, 31 Origin #HAER
2 FBR55H
2.1 1-MCP A3 P # SR SEN Gt B S k= 2 A0 5201

IR G LA TP IRAE -, Nk 1 PR, BEE
U 9B Fs) TA] 14 S0 S, PG g SR S 2 AR S i | T A,
CK 20 S92 AE 5845 60 d HY PR £, 80 d, 0.05 pL/L
A B SRSz E R SR, HL CKZH SR S s R R S T
0.05 pL/L 4bF2H, 2% 5 i 35 (P<0.05), 25 90 d I}
0.15 ul/L A1 0.3 uL/L Ak BHEZH JCJE 22 3, Ui BH 1-
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MCP AT LU PEAEIR S 2 00 T, LR By
FO AR A i

F 1 1-MCP A3 PO ARG SEI R B 2 S s i)
Table 1 Effect of different concentrations of 1-MCP treatments
on the decay rate of prune fruits
AhEHZH  ZE0d %H20d 5840d SF60d 280 d 2590 d

CK 0 0 0 3.76+0.13 4.73+0.25" 5.55+0.32%
0.05 uL/L 0 0 0 0 1.67+0.31° 1.96+0.11°
0.15 uL/L 0 0 0 0 0° 0°
0.3 uL/L 0 0 0 0 0° 0°

TE: R Al — SR FREpR R 2% 51 2 (P<0.05), #2~3R51].

2.2 1-MCP 032 P SR SE N B 2 Z= OS2

P g R ST 6 15 S ) WRT P M R S T ) DU
W, ARSI, LB, VEMER S s .
2% 2 AIAL EAEPOE VIR S LE, A5 FRL Ph A
SRSCAEI R A LB R e BT R A
60 d AT, 80~90 d A F %, 1-MCP 4b3
Al LLSE G SR LYE Y R K, ISR 90 d i) CK AR
T 1-MCP ZbFRZH LB 5350 FRER 29.97% . 37.83%.
34.32%, H:rf 0.15 pL/L 1-MCP A3 14 74 #f (4,35 55
4, FURIE 0.3 pul/L.

a (BRI IR S LT SRR, o R IR S,
HRAT, B3 3 A, Bl RGN 18] i SE K, PR SR S
a AR R E T, CK 200 0.05 pl/L Zb¥HzH 5
S 20 d #1160 d a™fH_EFHEEHE, 25 60 d 0.15 pL/L Fi1
0.3 uL/L AbFRZHSRSE ™5 CK 41255 .35 (P<0.05) .

b R HE SR B A e R, BRI, SRS fak
e, (e 4 ATAL BSOSO, b E AR S
Se b FHE T RS, AR ES 90 d B, 0.3 pL/L
ALBELH pER S4BT CK. 0.05 uL/L. 0.15 uL/L
ALFRZH 23.95%. 27.40%. 31.86%, 255 B3 (P<0.05),
Ui 0.3 pL/L SR POIIR SR B &k F% e . B
07 g B[R] AE 3% R 5 B 58 1 T E R B A K 3,
60 d CK 241 AE /= F 0.15, 0.3 pL/L &b B 28 52 52,
90 d CK 4H5 0.3 pL/L Ab¥gH 25 BN B3, FB CK
Fi1 0.3 pL/L AbPRZH SLSCAEN i 40~60 d (AE2EL
25 TG, FEN A 90 d SRSz (i s b i /N .

2.3 1-MCP 2B i RN HAGR RV

FHIED 1(A) AT, RS IR A HE S, 4520 PU AR
SRR BE AR LT B A, I B A b PR ZH SR S i
FEEET CK 4H, 0~60 d VUSSR BT e, 78
I s 60 d B, 0.05. 0.15, 0.3 pL/L &b 2H i 57 5y

2 AIFREE 1-MCP X PRSI H L5200
Table 2  Effect of different concentrations of 1-MCP on the storage period L” of prune fruits with different maturity levels
AL PREH 550d 5520d 5540d 5560 d 5580d 5590d
CK 40.46+0.69" 41.43+0.16" 27.44+2 48" 41.05+1.58* 33.37+0.33° 17.95+0.29°
0.05 uL/L 40.46+0.69" 33.10+0.44¢ 30.70+1.06° 39.16+0.44% 38.53+0.56" 23.33+1.42%
0.15 uL/L 40.46+0.69* 40.10£1.42% 37.64+1.37° 35.48+2.51° 38.85+0.96" 24.74+3.90*
0.3 uL/L 40.46+0.69* 39.34+0.02° 25.37+41.35° 35.96+2.87* 31.54+0.75° 24.11£3.09%®
# 3 AFIKEE 1-MCP X PRSI o R0
Table 3 Effect of different concentrations of 1-MCP on the storage period a” of prune fruits of different maturity levels
YLEE Hi| #0d #20d #40d %60 d #80d 5590 d
CK 16.42+1.04° 23.04+0.68" 24.18+2.41° 35.47+£2.64° 37.59+1.77* 41.76+0.76*
0.05 uL/L 16.42+1.04° 23.19+0.33* 21.95+1.71* 35.49+1.14° 32.36+0.22° 40.83+0.23°
0.15 uL/L 16.42+1.04* 21.12+1.84® 21.13+0.81* 29.22+0.14° 30.52+1.09° 39.99+0.50°
0.3 uL/L 16.42+1.04* 19.59+1.55° 24.30+0.54* 29.24+0.76° 30.28+1.60° 39.75+0.94°

# 4 AEYREE 1-MCP X PUAER S5 b B2

Table 4 Effect of different concentrations of 1-MCP on storage period b° of prune fruits with different maturity levels

Ak PELH 550d 5520d 5540d 5560 d 580d 590d
CK 23.27+1.15° 27.26+0.65" 20.14+1.08° 29.78+1.73° 28.99:0.68° 27.35+0.11°
0.05 uL/L 23.27+1.15% 26.59+1.44* 25.00+0.70* 31.16+0.89% 26.34+0.41° 26.61+0.02°
0.15 uL/L 23.27+1.15% 29.82+3.34* 25.21+1.29* 33.00+1.75% 35.06+0.34* 25.71£0.17¢
0.3 uL/L 23.27+1.15% 16.95+3.49° 19.67+1.7° 22.72+0.18° 29.27+0.34° 33.90+0.24*
K5 ORIFMREE 1-MCP X PRSI AE 5200
Table 5 Effect of different concentrations of 1-MCP on storage period AE of prune fruits with different maturity levels
POELEAE] #od #20d #i40d 4560 d 2580 d 2590 d
CK 2.76+1.02° 1.62+0.34° 5.87+£2.21° 6.09+0.42* 2.99+1.48° 0.73+0.06°
0.05 pL/L 2.76+1.02° 2.51£0.91° 3.52+1.11° 2.61%0.18" 1.24+0.26° 2.71+0.73%
0.15 uL/L 2.76+1.02° 6.76+1.98" 3.42+0.91° 5.04+1.68a™ 2.5140.62° 6.41+£2.33*
0.3 uL/L 2.76+1.02° 6.33£1.9° 3.82+0.64" 4.91£1.56a® 2.94+1.05° 4.76+2.96"
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W T CK 4H B3R 52 7.75%. 37.15%. 51.76%, 60~
80 d CK #11 0.05 pL/L PYHgAL SCAE BE 28 R %, 90 d
0.15 i1 0.3 pL/L &b ¥R 2H 5L 96 B & T CK 4SR5
40.28% . 89.05%. ZHRULAH, 1-MCP AbEHA] D) SE 2%
PUMPER S B 1 T I RIS SR SATS R A 7L
VEF, W3 B B TP I A FH SR S8 7 i 38, SR 31T
R RT3, WP E FH S i BRI D
- BORSE A PE BT & 508 T I, aniE 1(B)
T, T PSS B R P e [ 4 o B R B
IS FRERI#AFE, CK Al 0.05 pL/L ZH 524845 40 d
ISFH A, 0.15 F1 0.3 pL/L ZbFRLHTESS 60 d 5%
KA, 4398 T CK 4H 2.63%. 2.33%, BifiJ5 S50 h]
PR Y & I AR TR, 90 d 0.3 pL/L Ah¥HZH th
CK 20 1.05 1%, ilE 1(C) FroR, BEE 75T 18] (1
SERS, T AT A FH PO M R S AT 2 R 3 b S I R A
#ad, Hodh 0.3 pL/L AbFHZH W] i 2 AR S 4R RUR

(A) 12
10%
& 8t
5
<
oo a
% —— CK
41 —e—0.05puL/L b
—— 0.15 uL/L .
2+ —+03uL/L c
0 20 40 60 80 100
TR AL (d)
(B)21.0
<205
i
&
= 20.0 a
N a
E - CK
= 193 ——0.05 pL/L b
= ——0.15 pL/L .
= 190} —— 0.3 uL/L
0 20 40 60 80 100
T KA (d)
(©) 0.6
05
S
= 04
il
& 0.3 a
# b
£ 02 =1
= d~ad
= —— (.15 uL/L
0.1r s 03uLL
0 1 1 1

0 20 40 60 80 100
IETIREL (d)
F1 1-MCP AbFEX PO R SEIE U BERE (A) | AT PR
Yy (B) AR ERR & 1 (C) BN
Fig.1 Effect of 1-MCP treatment on prune fruit hardness (A),
soluble solids content (B), and titratable count content (C)
during storage period

T AR ING FREARFRAS & b BRA 8] 507 22 57 1 % (P<0.05),
P 2~I5 6 [fl.

B UF, 40~60 d CK 241 S 52 0] i 2 R & e 20 R %,
60 d CK ZH SRS V2R &~ 0.23%, 90 d 1-MCP
ALPRZH 5 CK HPUHG R SE Al i 2 R B im 22 5 W 3
(P<0.05), Uil 1-MCP T LIAG & AR RF P Mg SR s mT
THEMR S, Hoib 0.3 pl/L AbPRZH AR -
2.4 1-MCP A3 7o+ SR SE NGk BART IR 52 FE RS20
FHIE 2 TT1, PEARE TP R AR AU S, [l
JEC FF 6] 4 2iE K, SRS TS R RR A, 20 d,
CK #11 0.05 pL/L AbFRZH H BT =i, CK ZH
55 BF b 0.05 /L 7 8.70% H.22 7 W 2% (P<0.05),
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Fig.2 Effect of 1-MCP treatment on the respiratory intensity
of prune fruits during storage period
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