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Abstract: Citrus reticulata was used as the raw material to investigate the effects of different blanching temperatures and times on peeling
performance by measuring mechanical properties, including whole fruit puncture force and tensile strength, and the microstructures of wax layer
and albedo layers. The sensory evaluation of peeled citrus fruits (aroma, taste, and the coverage of albedo layers) and the physicochemical
properties including solids content, reducing sugar content, titratable acid content, and vitamin C (Vc) content were used to quantitatively
determine the optimum blanching method. The results showed that different blanching conditions led to different mechanical properties of citrus
peel. The appropriate blanching conditions reduced the whole fruit puncture force and enhanced the tensile strength by changing the morphology
of the tissues in the citrus pericarp wax layer and the cellulose-pectin intertwined structure in the albedo layer. The citrus blanched at 85 °C for
70 s had a relatively low whole fruit puncture force (8.684+0.04 N), but an enhanced tensile strength (0.18+0.05 MPa). In addition, the aroma and
taste improved and albedo layer coverage decreased significantly, thus enhancing peeling performance. Therefore, blanching can enhance citrus
peeling performance by influencing mechanical properties and microscopic structure of the citrus peel.
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Table 1 Standard for sensory evaluation of orange flesh
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Table 2 Effect of different temperatures and times on the puncture force

RF AN g 80 °C 85°C 90 °C 95 °C
40s 13.36£0.15% 11.66+0.174¢ 13.68+0.14™ 12.38+0.235¢
50s 13.5740.35 11.67+0.21% 10.40:£0.325 12.48+0.10<° 10.49+0.214°
60 s 10.88+0.75%° 9.07+0.53* 10.84+0.78%° 9.38+0.09"°
70's 8.87+0.34% 8.68+0.04% 8.75+0.09% 8.30+0.14"
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Table 3 Effect of blanching temperature and time on the tensile strength of the citrus peel

6/MPa it 8 80 °C 85 °C 90 °C 95°C
40's 0.14+0.0382 0.14£0.085* 0.14+0.08%° 0.13+0.03%¢
50 0.14+0.0282 0.14+0.015* 0.17+0.10¢¢ 0.1240.1240¢
s 0.1440.02
60's 0.16+0.155° 0.16+0.165° 0.16+0.165°¢ 0.110.08*°
70's 0.17+0.11¢¢ 0.18+0.05%* 0.10+0.055% 0.08+0.05%°
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Fig.1 Scanning electron micrographs of citrus peel before and
after blanching
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Fig.2 Effect of blanching temperature and time on the sensory

evaluation of citrus flesh
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Table 4 Solid content in different treatments (%)

\ BT
A 18] /s P8,

80 85 90 95
40 9.55+0.07 9.45+0.07 9.354+0.07 9.66+0.07

70=£0. 45+0. .55+0. 35+£0.
50 9.6640.06 9.70+0.00 9.45+0.07 9.55+0.07 9.35+0.35
60 9.40+0.00 9.45+0.35 9.45+0.21 9.35+0.07
70 9.45+0.07 9.56+0.07 9.30+0.14 9.25+0.35
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Table 5 Reducing sugar content in different treatments (%)

‘ B/ C
A i8] /s pogiict
80 85 90 95
40 4.34+0.10 4.07+0.22 4.424+0.14 4.26+0.06
50 4.64+0.14 4.28+0.10 4.42+0.15 4.36+0.09
4.35+1.00
60 421+0.21 4.21+0.26 4.15+0.19 4.16+0.17
70 4.33+0.07 4.30+0.10 3.53+0.42 4.08+0.15
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Table 6 Titration acid content in different treatments (%)

) B/ C
B 1A /s papiict
80 85 90 95
40 0.76+0.04 0.75+0.03 0.74+0.02 0.75+0.03
—+ + + +
50 0.7940.01 0.75+0.04 0.73+0.12 0.73+0.01 0.74+0.01
60 0.77+0.02 0.75+0.01 0.75+0.01 0.74+0.02
70 0.74+0.01 0.77+0.02 0.7740.02 0.74+0.01
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Table 7 Vc content in different treatments (x10” mg/g)

) ®E/C
At 18) /s papiicd
80 85 90 95
40 29.934+0.73 29.724+0.97 30.43+0.92 30.30+0.64
50 29.65+0.65 31.08+0.68 29.38+1.06 29.84+0.91
30.25+0.91
60 29.38+1.14 30.14+0.53 29.9840.75 30.37+0.69
70 29.45+0.50 30.04+0.60 29.20+1.03 29.91+0.73
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