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Abstract

This study was conducted to investigate the effect of 1-methylcyclopropene (1-MCP) and ethylene-absorbent on
the qualities of Prunus mume fruit. Prunus mume fruits were stored without film packaging (Cont), packed in
LDPE film (Cont-P), and packed with ethylene-absorbent (Cont-PE). Fruits were treated with 1-MCP (1 ppm) for
24 hr at 1C. After treatment, fruits were packed in LDPE film (MCP-P) and with ethylene-absorbent (MCP-PE)
and then stored at 1°C for 8 weeks. Total soluble solids increased during storage but decreased after 6 weeks
while total acidity decreased during storage. Cont was almost completely decayed after 8 weeks of storage while
Cont-P, Cont-PE, MCP-PE, and MCP-P were 46, 69, 83, and 5% decayed, respectively. L. value decreased but
a value increased during storage in all samples. Firmness of peel and flesh of samples decreased gradually for
8 weeks. Respiration rate did not show any significant difference among samples. Ethylene production of Cont
showed 0.05 pl/kg/h but immediately after 1-MCP treatment, it showed 0.02 pl/kg/h. Oxalic and malic acids
decreased while citric acid increased during storage; fructose and glucose substantially decreased after 8 weeks
whereas sorbitol and sucrose increased upto 4 weeks and then decreased thereafter. Based on these results, packing
the fruits treated with 1-MCP could extend the freshness of Prunus mume fruit.
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Table 1. Instrumental conditions for CO, and C,H, analysis by
GC

CO GH,
Model GC-14A, Shimadzu, Japan 450-GC, Varian, USA
Detector TCD FID
Column Alltech CTR 1 Alltech fused silica
Column temp 35T 100C
Injector temp 60C 150C
Detector temp 60C 250C
Carrier gas He He
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(JSSI-100C, JS Research Inc., Seoul, Korea)E ©| &3] 6
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st el e FAAx & g v A5 1
g°ll 80% ethanolS 7 7} shaking incubator(JSSI-100C,
JS Research Inc., Seoul, Korea)S ©]-&3}e] 60°ColA] 250
pm o2 3A7HE<t & F o Z{Whatman No. 2)31 A4
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Table 2. Changes in quality characteristics of Prunus mume fruit treated with 1-MCP and ethylene-absorbent during storage

Weeks Sample Weight loss (%) pH Total soluble solids (°Brix) Total acidity (%) Decay (%)
Initial Cont 0.0020.00" 2.68+0.02"? 7730314 6.1320.17* 0.00£0.00*
Cont 0.90+0.34 2.60+0.02* 8.70+0.10° 6.06+0.10° 133£1.15*

Cont-P 0.02+0.03 2574001 7.90+0.10* 5.53+0.09" 0.67+1.15*

2 Cont-PE 0.00:0.01 257+0.01* 8.10+0.10* 5.580.10* 0.67+1.15*
MCP-P 0.04£0.00 2.56+0.05* 7.93042" 5.590.38" 0.67:1.15*

MCP-PE 0.010.01 2.59+0,02* 8.00£0.20" 5.4110.14* 133£1.15%

Cont 12.1843.14 2.75+0.018 7.73+023" 5270.19* 80.00+2.00°

Cont-P 021+0.08 2.66+0.03* 7.80+0.40" 5.2940.16* 7.00+1.00®

4 Cont-PE 0.05:0.12 2.65+0.04™ 8.07+0.50" 5.344049" 5.00+1.00"
MCP-P 027020 2,650,048 7.73:031* 5.07:0.16* 2.00£2.00*

MCP-PE 028+0.17 2.61+0,06* 8.130.23" 528024 267+231%

Cont 2.11£1.08 2 - 98.00+0.00°

Cont-P 035+0.18 2.66+0,03* 793076 4.71£030* 10.00=4.00°

6 Cont-PE 0.11£0.05 2.66:0.05" 8.40£0.00" 4.770.18* 5.00<1.00°
MCP-P 0.27+0.06 2.65+0.01* 8.53+0.46" 5.00%0.17* 2,00+0.00"®

MCP-PE 042+0.16 2.67+0.03* 8.13+046" 4.69+0.16" 0.67+0.58*

Cont 24.93+1.40 - - 98.000.00%

Cont-P 0.8520.11 2.8140.02A 7534031 43740.16 46.00+7.218

8 Cont-PE 0.15+0.00 2.94+0.04B 7.00£0.20* 3884023 69.00£5.00°
MCP-P 0.70£0.23 2.8040.02A 8.5340.12° 4.5740.07° 5.00£2.65*

MCP-PE 0.66+0.09 2.95+0.05B 773+0.55° 4.01038"® 83.33+11.37°

"Values are means+SD.

2%EMeans with different letters within the same column are significantly different at p<0.05.

ICannot be measured because of decay.
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Fig. 1. Changes in Hunter’s color values of Prunus mume fruit treated with 1-MCP and ethylene-absorbent during storage.
Values and vertical bars represent the means+SD. Treatments: -@-, Cont, -O-, Cont-P; -W-, Cont-PE; -A-, MCP-P; -Hl-, MCP-PE.
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Fig. 2. Changes in firmness of Prunus mume fruit treated with 1-MCP and ethylene-absorbent during storage.
Values and vertical bars represent the means+SD. Treatments: -@-, Cont, -O-, Cont-P; -W-, Cont-PE; -A-, MCP-P; -, MCP-PE.
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Fig. 3. Changes in respiration rate and ethylene production of Prunus mume fruit treated with 1-MCP and ethylene-absorbent during

storage.

Values and vertical bars represent the means+SD. Treatments: -@-, Cont, -O-, Cont-P; -W-, Cont-PE; -A-, MCP-P; -Hl-, MCP-PE.
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Table 3. Changes in organic acid of Prunus mume fruit treated

= A7Ansh fareld o
A Hge A9 1 &3S Jehl

A% % ool §714 D 20T el Wshs Table
3~40l] YERAITE wide] F8 {7 ] 2+ malic acid®} citric
acide|™ 7|54 AR 2N E HauEo] JrH25-27). =
citic acid= vde] el we} S7hsHe %S ek
Rom, malic acide FFA]7]7} o él?% Hadte 7
kS VEldTti E_J__QOJ‘A'(ZS 29). E Aol A& oxalic
acid, malic acid & citric acid® ZAFS} oW, 27|k
77} 1.53, 23.09 2 26.44 g/100 g—‘ Jehidot A# 717
% oxalic acid & malic acid &3 74 o, citric
acid L 37 F ek AL e os
F%48 A5 citric acid o] Z715ie Rzt
AN et A e A02 M7
ARSI T AR 4322} tZ2F9] malic acid 2 citric acid
e 17.56 2 27.90 g/100 gO & £-2]2] 2o (p<0.05)=
Uebl sttt 275 A9 4752 malic
acid EF& &Aoo 7 7HA4sle] 4 853F 14.07~1691
/100 g2 VERI oW citric acidE A% 853} 25.09~
31.97 g/100 g& YER AT 53] MCP-PT& 672l A

with 1-MCP and ethylene-absorbent during storage

(/100 g, dry basis)

Organic

Storage period (weeks)

i Treatment "
ac Tnitial 2 4 6 8
Cont 1.5320.00"2%) 1.18+0.00™ 0.63+0.00" D -
Cont-P 1534000 1.06+0.00° 0.79+0.01 0.76+0.00" 0724001
Oxalic acid Cont-PE 1.5320.00°* 0.98+0.00% 0.84+0,00" 0.79+0,01"™ 0.78+0.01"
MCP-P 1.53+0.00%* 091x0.00* 0.71£0.01® 0.64=0.00" 0.53+0.00**
MCP-PE 1534000 1.28+0.00" 0.83+0.00"™ 0.77+0.00° 1.44+0.01®
Cont 2309027 21984027 17.56:0.06™* - -
Cont-P 23.09+027* 20.88+040" 19.73+0.06 17.060.06™ 14.35+0.08™
Malic acid Cont-PE 23.094027% 20.79+0.43* 20.80£0.13° 17.93£0.07™ 14.07+0.07*
MCP-P 23094027 2090028 18.530.06™ 18.150.09™ 15.630.07°
MCP-PE 23.09:027 23.3840.59°C 18.60:0.07™ 17.16+0.13* 16.910.06™
Cont 26.44+0,19 28.12+0.19" 27.90+0.07* - -
Cont-P 26.44+0,19 30.03+0.18" 31.79+0.07% 31.16+0.25% 31374008
Citric acid Cont-PE 26.44+0.19* 30.80+0.19° 29.84+0,09 30.18+0.06™ 28312008
MCP-P 26.44+0,19 29.86+0.20°C 30.56:0.06° 29.92+0,07 31.97£0.00"
MCP-PE 26.44+0.19° 27.440.19% 30.74+0.06° 30.87+0.06° 25.09+0,09**

I

Walues are means=SD.
2+
A

s g

'Cannot be measured because of decay.

Means with different letters within the same row are significantly different at p<0.05.
Means with different letters within the same column are significantly different at p<0.05.
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Table 4. Changes in free sugar of Prunus mume fruit treated with 1-MCP and ethylene-absorbent during storage

Free

Storage period (weeks)

Treatment
sugar Tnitial 2 4 6 8
Cont 051003724 0.59:0.02 0.22:0.01° H -
Cont-P 0.51+0.03* 049+0.06° 0.180.01°° 0.08+0.01°® 0.0420.01™
Fructose Cont-PE 0.5120.03% 0.28+0.03" 0.07+0.04* 0.090.00° 0.08+0.01%
MCP-P 0.5120.03% 0.36:0.01% 0.09+0.00"® 0.14+001™ 0.19+0,03°
MCP-PE 0.5120.03" 0.750.00" 0.11x0.02"® 0.0240.01** 0.02:0.01**
Cont 1.15+0.06* 1.340.00" 1.370.00" - -
Cont-P 1.15:0.06" 1.45+001% 1.53+0.01°¢ 132004 1.37£0.01
Sorbitol Cont-PE 1.15+0.06™ 1.90+0.02 1.3740.00% 1374000 0.96+0.01*
MCP-P 1.1540.06™ 1.69+0.04 1390.01® 1294002 1324001
MCP-PE 1.1520.06" 1.7520.02° 1.72£0.01° 1.090.01* 1.080.02°®
Cont 1.4020.04" 2.48+0.01F 1.28+0.01° - .
Cont-P 1.40+0.04* 1.66+0.14° 1.0920.02 0.72+0.03" 0.58+0.08"
Glucose Cont-PE 1.40+0.04°* 0.85+0.20" 0.77+0.01™ 0.55+0.02° 043+0.03®
MCP-P 1.40+0.04% 1.04+0,04 0.68+0.06"™ 0.96+0.08” 045%0.06®
MCP-PE 1.40+0.04% 1354000 0.83+0,07" 0.28+0.04™ 0.20+0.03**
Cont 0.3420.00 0.62+0.06" 1412001 - -
Cont-P 0.3420.00 0.530.02" 1.16+0.01 1.0120.01% 0.89+0,01
Sucrose Cont-PE 0.34+0.00** 0.88+0.01™ 1.030.00° 1.200.00% 1.0420.00%
MCP-P 0.34+0.00** 0.5540.01** 0.97+0.16™ 1.860.56 1.200.01"
MCP-PE 0.3420.00* 0.82+0.00* 0.81+0.06™ 1.14£0.19% 0.85:001"
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