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Response of 1-MCP to the Texture of Hanfu Apple in Different Regions
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ABSTRACT: The work aims to study the effects of 1-methylcyclopropene (1-MCP) and mountain planting on the texture
of Hanfu apples. Hanfu apples planted in the orchard and mountain were used as test materials, respectively. Textural
parameters of apple flesh were studied according to the method of texture profile analysis (TPA) and texture analysis (TA).
SIMCA software was applied to carry out multivariate analysis on the raw data, including principal component analysis

(PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA), to distinguish the textural differences
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between the two Hanfu fruits treated in different methods and discuss the effects of 1-MCP on the activity of the cell wall

enzymes (cellulase, Cx) and intracellular enzymes (amylase) related to softening process. Multivariate statistical analysis

results showed that brittleness, hardness, peel brittleness, colloidality and chewiness had significant differences in textural

parameters between Hanfu apples planted in the orchard and mountain. Furthermore, the control group (CK) of mountain

apples was significantly higher than that of apples planted in the orchard in terms of brittleness, hardness and colloidality

(P<0.05). After treatment with 1-MCP, the hardness, colloidality, brittleness, chewiness and peel brittleness of Hanfu apple

planted in mountain were higher than those apples planted in the orchard. 1-MCP treatment could significantly delay fruit

softening, inhibit the activities of Cx and amylase, and extend shelf life to 28 days. What's more, the Cx and amylase

activity of apples planted in the orchard were higher than that in mountain. With the treatment of 1-MCP, the mountain

Hanfu fruits can better maintain the textural parameters than those planted in the orchard. 1-MCP can better delay the

softening of fruits.

KEY WORDS: Hanfu apples; mountain planting; texture; OPLS-DA; shelf life
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Fig.1 PCA analysis of textural parameters of Hanfu apple planted in the orchard and mountain
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Tab.1 Effects of different treatments on textural parameters (TPA) of Hanfu apple

TPA
/
Iy Iy o5 /g /g
4897.69+ 5264.1=4 0.14%+  -3549+ 0.055 =+ 0.60= 897.63+ 540.53=+
CK 180.88°" 243.43" 0.088"" 16" 0.034™ 0.51° 48.61d" 38.94"
6789.52+ 7428.65+ 0.16%  -4592+ 0.061 =+ 0.62=+ 1198.8+ 740.22+
1-MCP 351° 235.85° 0.095™ 21" 0.048™ 0.36™° 158.33" 37.8°
0d
5203+ 5786.64-+ 0.13%  -33.69#+  0.052=+ 0.61=+ 719.01+ 439.8=+
CK 293.12"* 437.23°° 0.15°° 17" 0.033"™ 0.79™ 31.15° 22.99'
7175.26+ 754471+ 0.17%=  -4298+  0.065= 0.62=+ 129551+ 800.4=
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7d
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Tab.2 Effects of different treatments on textural parameters (TA) of Hanfu apple
TA
/ /
Ig /mm g-s? g-s™? Ig
CK 710.89469.2 0.94+0.19" 1233.16+143.66" 194.87423.62"" 264.76423.25* 59.5410.02"
L-MCP 711.974113.33° 1.07=40.19° 1388.014245.3"" 206.6234.57"°  305.65438.1°  58.4=%8.72"
od
CK 558.8279.9" 1.5540.4" 1149.764176.43"" 238.09%46.02" 271.02420.64*  52.346.14°
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7d
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14 d
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