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1-Methylcyclopropene Treatment Delays Membrane Lipid Metabolism in
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Abstract: The storability of longan fruits of the “Fuyan” cultivar was investigated by subjecting them to 1-methylcyclopropene (1-MCP)
treatment to delay membrane lipid metabolism in the pericarp during postharvest storage. After 1-MCP treatment, the activities of lipase,
lipoxygenase (LOX), and phospholipase D (PLD) and the contents of phosphatidylcholine (PC), phosphatidylinositol (PI), and pyruvic acid (PA)
in the pericarp were measured. Fatty acid components, such as oleic acid, linoleic acid, linolenic acid, myristic acid, palmitic acid, and stearic
acid in the cell membranes of the pericarps were analyzed by HPLC-Q-TOF-MS/MS. Results indicated that with the prolongation of storage, the
activities of lipase, LOX, and PLD in the control and experimental groups increased, whereas the contents of PC and P1 decreased. Within zero
to six days after harvest, the experimental group had higher activities of lipase, LOX, and PLD, higher contents of PC, P, PA, oleic acid, linoleic
acid, and linolenic acid, and lower contents of myristic acid, palmitic acid, and stearic acid compared with the control group, with differences
being statistically significant (p < 0.05). Six days after harvesting, the activities of lipase, LOX, and PLD were 25.62 U/mg, 12.62 U/mg, and
0.80 U/mg, respectively, and the respective contents of PC, PI, and PA were 0.39 mg/g, 0.22 mg/g, and 0.52 mg/g in the experimental group. The
results indicated that 1-MCP effectively reduced the activities of lipase, LOX, and PLD, promoting an increase in the contents of phospholipid
components, such as PC and PI, and inhibited the production of the phospholipid degradation product PA in the longan pericarp during
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postharvest storage. This led to the inhibition of physiological metabolism in the cell membrane of the pericarp, thereby maintaining the stability

of the cell membrane system and enabling the prolongation of the storage life of longan fruits.
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Table 1 Comparison of lipase, LOX and PLD activities in longan peel at different storage time (X +s)

e A& E5/(U/mg) LOX/(U/mg) PLD/(U/mg))

Exhin ot Bé 41 b St B4 b e+ RG240
od 16.28+1.14% 21.2143.447 9.16+2.04° 9.12+2.06% 0.68+0.07 0.72+0.08°
1d 20.2242.20° 23.63+3.86" 9.79+2.12 17.3245.16™ 0.7420.08" 0.8120.07"
2d 21.36+2.85° 23.62+3.88" 13.32+3.31° 20.2046.17°° 0.54+0.04° 0.69+0.07°
3d 22.59+3.17° 26.77+4.48" 17.75+4.48" 22.33+6.58™ 0.40+0.02 0.95+0.08"
4d 20.12+1.18° 25.5242.24" 13.8623.14° 30.69+2.15 0.67+0.07 0.80+0.10
5d 23.3742.24° 30.31#3.66° 8.961.12° 31.3543.27 0.7240.08" 1.06+0.12"
6d 25.62+3.38¢ 32.58+2.59™ 12.62+2.54° 32.47+1.19™ 0.80+0.09% 1.2140.22°°

E: RFIFHERREATEFNEEE, p<0.05; 55k, p<0.05; F&F.
£ 2 REARECEELRREF PC. Pl. PA ZELLE

Table 2 Comparison of the contents of PC, Pl and PA in longan peel at different storage time (X +s)

) PC/(mg/g) P1/(mg/g) PA/(mg/g)

H S <ot R 28 gyl %t RE 48 gyl <o+ R 28
0d 0.58+0.06 0.49+0.05™ 0.28+0.02° 0.24+0.04 0.38+0.02° 0.46+0.05™
1d 0.5040.03° 0.40£0.02" 0.2620.03" 0.21+0.02" 0.4120.03° 0.50+0.06™
2d 0.53+0.04° 0.42+0.03" 0.27+0.04% 0.24+0.03" 0.49+0.05° 0.58+0.06™
3d 0.60+0.08° 0.300.02" 0.28+0.05° 0.22+0.03" 0.45+0.04° 0.65+0.08"
4d 0.5120.02° 0.37+0.03™ 0.2520.03° 0.2420.04° 0.50+0.04° 0.62+0.05"
5d 0.47+0.03° 0.28+0.02"° 0.24+0.02° 0.20+0.02"° 0.51+0.05° 0.60+0.04°
6d 0.39+0.02 0.15+0.01" 0.2240.01° 0.16+0.01° 0.52+0.05° 0.61+0.03"
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P15 & Bl T AL 0~6 d, PA & BAK T-x R4 0~6
d. SZEG4H 0d EJ5 PC. Pl ZrEf i, PA S ERAL:
LAY F A 6 d PC (0.39 mg/g)+ Pl (0.22 mglg). PA
(052 mglg) KPR, HF=LIgdily, Zid
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ANK TSR 0~6 d W RERR. ARIHIR . ARIR &
o SEIOZHVER . MV ER VPR ERRE sk (] () ZE K 2
R, ERRERAE 0~2d FHiE, 3~6d F#HK: NEE

PR RRREIRR . AR RGN O R O K 2 T ke s
VLA 1-MCP b3 )5, R R SRR HER . MR E
KBRS ANMBFN IR AR XS & R,  AESR R R A 5t
R FRAEER . AR REERSE VAR IR AT S B m,
SRR R, A M MR o

% 3 RETENCGEETELARR AR P AR AERLA 7 EEB

Table 3 Comparison of fatty acid composition of longan pericarp membrane at different time after harvest (X +s)

) TR T I AR
H S <o+ R 28 gyl <t RE 48 i 3ot PG 48
0d 4.2641.25° 3.92+0.89" 41.29+1.28*  40.02+0.25" 20.85+1.12°  19.12+0.56°
1d 401+1.12° 3.85+0.56" 40.45+1.08*  39.92+0.12" 21.02+¢1.36°  18.17+0.23™
2d 3.8621.02° 3.56+0.23" 40.28+0.85*  39.42+0.09™ 21.96+1.40°  18.47+0.14™
3d 3.90+0.89° 3.5040.18" 39.92+0.72*  39.13+0.09™ 20.92+1.11°  18.3240.10
4d 3.9620.71° 3.4420.20"™ 38.81+0.62°  38.11+0.08™ 19.41#1.03  18.02+0.09°
5d 3.98+0.56° 3414012 38.12+050°  37.42+0.07° 19.1940.66°  17.91+0.08"
6d 3.930.40° 3.40£0.10™ 37.7120.12"  37.0120.06™ 18.96+0.10°  16.5620.07"°
B 8RR AZARBE ARG BR
i b o+ R840 ik ot P8 20 ik o+ Bé 41
0d 1.0120.05° 1.3820.12™ 30.32#0.41* ~ 3552+0.75™ 4.26+0.10° 5.1240.12"
1d 1.07+0.06" 1.49+0.20™ 30.97+0.33°  34.84+0.62" 429+0.08°  4.75+0.10"
2d 1.12+0.07° 1.50+0.10" 31.10+0.20*  33.35+0.32" 5.17+0.10° 5.26+0.15"
3d 1.25+0.10° 1.60+0.09" 31.98+0.15"  35.8520.21" 5.20+0.09° 5.3120.09°
4d 1.28+0.09° 1.65+0.08" 32.2620.10°  36.02+0.14™ 5.21+0.06" 6.78+0.10™
5d 1.28+0.08° 1.69+0.10™ 32.86+0.09°  36.02+0.14 5.58+0.08° 6.78+0.10"
6d 1.29+0.11° 1.74+0.09" 32.33+0.08"  36.02+0.14" 6.02+0.17 6.56+0.09"

3 Zhip

3.1 1-MCP AbBEEX R f5 HHE SRS I e AL AR 2
FE: 1-MCP 4] LOX VIR TS, 2240 s
(FIE AR 424k, 4] PLD 3T, BB TR
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3.3 1-MCP REXGIN AR AL B S B ER  MEVHIER | VR
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