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were applied to fresh-cut apple slices, including air blast cooling (AB), ultraviolet (UV) irradiation, vacuum cooling (VC),

and vacuum cooling combined with UV irradiation (UV&VC). The effects of these treatments on the physicochemical

and microbiological quality of the apples were assessed. The results showed that, compared to atmospheric pressure, UV

irradiation intensity increased faster with a higher final value (1 277 pW/cm?) under vacuum conditions. During storage,

UV&VC-treated apples exhibited significantly lower respiration rate (28.22 O, mg/kg-h) and browning compared to AB, UV,

and VC treatments (P<0.05). Malondialdehyde, peroxidase, and polyphenol oxidase levels in UV&VC-treated apples were

also lower at the end of storage, measuring 63.25 nmol/mg, 25.39 U/g, and 18.44 U/g, respectively. Additionally, vitamin C

(0.55 mg/g) and total phenol (1.20 mg/g) contents of UV&VC-treated apples were significantly higher than those of the other

treatments (P<0.05). The total colony count of UV&VC-treated apples was significantly lower (P<0.05), reaching 3.33 1g CFU/g on

day five. In conclusion, UV&VC, as a composite treatment, more effectively maintains the quality of fresh-cut apples and

extends their shelf life, offering valuable insights for apple storage.
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Table 1 Effects of different precooling methods on the respiration rate of fresh-cut apples during storage

o8 3% £ /(0, mg/kg-h)

Bf ) /d
AB uv vC UV&VC
1 38.87 £2.39° 109.23 + 14.37* 2021 +6.57° 60.25 +5.83°
2 34.11 +3.35 74.25 +10.28" 15.55 £3.55° 59.48 +6.36°
3 34.60 +5.68° 56.37 + 14.53 111.56 * 12.54° 16.72 +5.58°
4 120.89 + 13.44° 50.15 * 7.48° 82.05 +4.36° 3.89 +0.58°
5 42.37+3.32° 80.47 + 5.86" 80.08 + 8.32° 0.78 £0.12°
FH){E 47.97 £2.25° 74.09 *4.70° 47.89 +3.16° 28.22 + 1.65°
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Fig.3 Images of fresh-cut apples during storage after different

pre-cooling methods
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with different pre-cooling methods during storage
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Fig.6 Change of browning-relating metabolites of fresh-cut

apples with different pre-cooling methods during storage
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Table 2 Total bacterial count change of fresh-cut apples with

different pre-cooling methods during storage

X % % 4%/(Ig CFU/g)
B /d
AB uv VvC UvV&VvC
0 <1 <1 <1 <1

1 1.74 £0.04" 1.08 £0.09° 1.33+0.24" 1.13£0.12"
291+036" 1.95+0.21° 2.08+0.32° 2.01+0.42°
3.54+0.26" 2.32+048 2.98+0.43" 225+0.25°

A LN

413+0.74" 2.92+0.53° 3.54+0.63° 2.72+0.13¢
5 587+ 1.15" 3.67+0.87° 4.92+132° 333+1.03
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