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The Effects of 1-Methylcyclopropene on the Quality of 'Ooishiwase’
Plums (Prunus salicina L..) with Different Ripening Stage
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Abstract

‘Ooishiwase’ plum (Prunus salicina L.) fruits were harvested at thiee pre-climacteric stages of ripeness (stages 1, 2,
and 3) and treated with 1-methylcyclopropene (1-MCP, 1 pl/L) for 24 hows at 10C before storage to evaluate the
effectiveness of 1-MCP in extending shelf-life at 10°C. Ethylene production and respiration rates were significantly
lower after 1- MICP treatment compared to those of control fruit, throughout the entire swrage period Also, 1-MCP
delayed plum softening and color changes. However, the chemical 1-MCP had no effect on fruit soluble solid conent
changes. The preservative 1-MCP is an effective ool for quality immovement in plums, and extension of shelf life
of the fruit, and pluns can safely be harvested at stage 3 of ripening, at which time the most desirable orzanolepc

attributes have been developed.
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Table 1. The physiological change which it follows in ripening stage of the plums
Ripening stage Stage 1 Stage 2 Stage3

Firmness (N) 76 + 077
Color (a) 411 + 0.70°
Ethylene (L g™h) 000 £ 0.00°
Respiration (mL kg'h™) 20.80 + 0.52°
Soluble solid content (%) 9.8 + 061°
Free Sugars (mgfg fw) 0.063 £ 0.001°
Titratable acidity (%) 0.7 + 003"
Vertical diameter (mm) 493 + 043"
Width diameter (mm) 490+ 072
Weight (2) 696 + 1.87°

51 +035° 20 £ 0.16°
568 + 091" 938 + 240°
000 £ 0.00° 138 £ LI6'
2176 + 1.95° 807 + L75°

97 + 040° 104 + 067"

0062 + 0.00I° 0076 + 0002°

08 + 005" 07 £ 004
488 + 058" 489 = 0.60°
504 = 0.69" 481 £ 087
709 + 159 705 + 3.08°

Values within a tow with same letter are not significantly different (p<0.05).



‘TN 2 A A F{(Prunus salicing 1.)¢] %7]0] w2 1-Methylcyclopropene 3} 2] &3} 513

'FF

ot MAND $EH
ZAP17E E<F 1-MCP H2) B8e0 ~06nL-g' -h'
2 &7]d JAGle] tzTFo vl gl AAdo] w5
ATt (Fig. 1A). o2 Ado] 1-MCP o) <A =3
o, &7)of WE gike] Aol ool gt =+
o) A% ogd ARl 7o met 2 Aol et
Yo, <7] 39] A% A7 32 0% el A eke] FA3)
Z7h @ W &7] 1,29) A A 5Y o) FRE A3
Z7sth ol el A2 LMCPE A% ) 53
dgal A4S AAFAY AN & & YTk 7
39) olgal Ay ge] 2716 ZaF AL LEAOTH
@ o Y7sin, 39 o|F 1MCP A2) Thle ol
ol YA fA1E W o ;L %_% 7 27} siiet
(Fig. 1A). o]= 1-MCP7} d|€al 348 <A
gt ogal Ao exuchT) Be JTL vtk 2
vhehdeh,
99k FA13 Akt BEFI M= BLHAckFig 1B)
Adow BE o sEIe wet Agl o,
I-MCP 8] #4¢] 558S | ~ 5mg COs - kg' -h'¢l
t&ﬂd —‘?—ﬂal HzTe] #de & 5~ 16 mg COz
kg ‘b2 1-MCP HglBant &
I oA 2 27 —‘LEOH 4 3
7Aaste o 3d o] %
%

Fol A = ‘ii‘:‘r.

od' =
O
HU
ol
(Ol
off
o

=
L.
R

Ethylene (nl g'l h")

Respiration (ml./kg/t)

Storage period (days)

Fig. 1. Changes in ethylene (A) and CO; (B) evolution rate of
‘Ooishiwase’ plum fruit during storage at 10T treated by 1-MCP
according to 3 different ripening stages.
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2. Changes in firmness of ‘Ooishiwase’ plum fiuit during
storage at 10T treated by 1-MCP according to 3 different ripening
stages.

I-MCPE 2 E#A 7%= JeRlSItiFig. 3A). AL
79 B9k exo 9gko 2 RE A AT} {45
o] Azt Zlo|7} UehA] fgke, o]+ FA2] I
A Aert §4 3] 7“‘51"}1‘3}- ¥ 1-MCP A 2] oA
© AR 52 st 4] H3Aoh =8 1-MCP
© AZAEE A AAZTHFg. 3B, 4). 571 32 ¢ 7%

1253t A3 fA2 7t Q=R @key, 571 1, 29
735 1-MCP A z]ol] o] Mo ¥y}t oA Al A dH
Ak 12 1-MCP A3 e] 725 011%’4. gL 24}
A D7R] AAE v, Mx R 9871  §479)
W3z}l o] 5o W3 o] ¢ }X] 1%0} ded A4
7 Aes) Alolo] BAl= WA w3t Abdi F(2)2
53 e HF5E AT B3 BudA] gy
AHH 75 "—‘.‘Ehﬂﬁ}a HEg A, AFA B
Ano] BT 222 FAod #FTiiL s133T) Dong
S0)% ‘Royal Zee' b5ol] th@ BadlH §A1e AnE
Ueho] Azmstiel ogale] @Azt eekA] Rt
ki o, mepx -MCP| g A7e] MEwsl A48
F= 1-MCPe] 83 A AAFT 2o & &9
olg Azetn sy



514

rok

,A —@— Stage § CON

—A— Stage 2 CON
—&— Stage 3 CON
O Stage | MCP

& Stage2 MCP
O Stage 3 MCP

‘Titratable acidity (%)
°
®

—@— Stage 1 CON B
—&— Stage 2 CON
30 —@— Stage 3 CON

O Stage§ MCP
& Stage 2 MCP
20 O Stage3 MCP

Hunter 'a’ value

o 5 10 15 20 25

Storage period (days)
Fig. 3. Changes in titratable acidity (A) and color change (B) at
10T in ‘Ooishiwase’ plum fruit treated by 1-MCP according to 3
different ripening stages.
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Fig.4. Changes of color at 10T in ‘Ooishiwase’ plum fruits treated by 1-MCP according to 3 different ripening stages.
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Table 2. Decay incidence, soluble solids content and internal
breakdown at 10C after 20 days affected to 1-MCP treatment
immediately after harvest

e
Stage | Control 02 1190 a none
1-MCP 0a 1245 a none
Stage 2 Control 0a 11.84 a none
1-MCP Oa 1127 a none
Stage 3 Control Oa 1271 a none
1-MCP Oa 1199 a none

*Mean within the same letter were not significantly different at P<0.05.

o] ot
I =

Pre-climacteric THA] 9] ‘A %A’ A-5(Prunus salicina
L)E 2w uhdd 39A| 2 FE8ke] 1-Methyleyclopropene
(I-MCP, 1 pL - L' for 24 hours at 10C)-& 2|3+ 3 10T
A FEAZIEA dEd B E, 35 AR, A, A
W3l 5o F4WSE Fasiith I-MCP A glol| &%k 9
gl WA 55 AU BE §7]004 felido] I E
ATk E3 1-MCP= £7]9 #Aglo]l A%, A% Aeg
FAAZ15L, 7HEA R EREE ok FEE HAA

10 days 20 days



A Z A A Prunus salicina 1.)9] 43710 & 1-Methylcyclopropene X2 &3 515

oo, kg glol AFe] FARA Fh
wetd 1-MCPE 4 §3Hd A% HE710& A% & 4
gom £BAVE B3 W ATE 58 Fol FEA
Az £ o BelE ATE FHE ¢ g Aew
o’ 91ck

i
°
o
=
2
o

1. Abdi, N., Holford, P., McGlasson, W.B. and Mizrahi,
Y. (1997) Ripening behavior and responses to propylene
in four cultivars of Japanese type plums. Postharvest Biol.
Technol., 12, 21-34.

2. Abdi, N., McGlasson, W.B., Hoford, P., Willians, M.
and Misrahi, Y.
suppressed- climacteric plums to treatment with propylene
and 1-methylcyclopropene. Postharvest Biol. Technol.,
14, 29-39.

3. Serek, M., Sisler, E.C. and Reid, M.S. (1995) 1-Methylcy-
clopropene, a novel gaseous inhibitor of ethylene action,

(1998) Response of climacteric and

improves the life of fruits, cut flowers and potted plants.
Acta. Hort., 394, 337-345.

4. Serek, M., Sisler, E.C. and Reid, M.S. (1995) Effects
of 1-MCP on the vase life and ethylene response of cut
flowers. Plant Growth Regul., 16, 93-97.

5. Sisler, E.C and Serek, M. (1997) Inhibitors of ethylene
responses in plants at the receptor level: Recent
developments. Physiol. Plant, 100, 577-582.

6. Song, J., Tian, M.S., Dilley, D.R. and Beaudry, R-M.
(1997) Effects of 1-MCP on apple fruit ripening and
volatile production. ASHS Ann Meeting 23-28 July,

10.

11.

12.

13.

14.

1997. University of California, USA.

. Blankenship, S. M. and Dole, J. M. (2003) 1-Methylcy-

clopropene: a review. Postharvest Biol. Technol., 15,
293-303

. Guilléna, F., Castilloa, S., Zapataa, P.J., Martinez-

Romeroa, D., Serranob, M. and Valeroa, D. (2007)
Efficacy of 1-MCP treatment in tomato fruit. Postharvest
Biol. Technol., 43, 23-27

. Dong, L., Lurie, S. and Zhou, H.W. (2002) Effect of

1-methylcyclopropene on ripening of Canino apricots and
Royal Zee plums. Postharvest Biol. Technol., 24,
135-145.

Mir, N.A., Curell, E., Khan, N., Whitaker, M. and
Beaudry, R. M. (2001) Harvest maturity, storage
temperature and 1-MCPapplication frequency after
firmness retention and chlorophyll fluorescence of
*redchief delicios’ apples. J. Am. Soc. Hort. Sci., 126,
618-624.

Dong, L., Zhou, HW., Sonego, L., Lers, A. and Lurie,
S. (2001) Ripening of 'Red Rosa’ plums: effect of
ethylene and 1-methylcyclopropene. Aust. J. Plant
Physiol., 28, 1039-1045.

Valero, D., Martinez-Romero, D., Valverde, .M,
Guillen, F. and Serrano, M. (2003) Quality improvement
and extention of self life by 1-methylcyclopropene in
plum as affected by ripening stage at harvest. Innov. Food
Sci. Emerging Technol., 4, 339-348.

Skog, L.J., Schaefer, BH. and Smith, P.G. (2001)
1-Methylcyclopropene preserves the firmness of plums
during postharvest storage and ripening. Acta Hort.,
553:171-172.

Moran RE. and McManus, P. (2005) Firmness retention,
and prevention of coreline browning and senescence in
Macoun® apples with 1-methycyclopropene. Hort. Sci.,
40, 161-163.

(A% 20073 79 199, A= 2007'd 94 28%)



