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Abstract: The sterilization effects of the ultrasound (US) and ultraviolet (UV) combined treatment on microorganisms in
coconut water and on the quality of coconut water during storage were investigated in this study. The sterilization effect of the
combined treatment on the Escherichia coli O157:H7 in coconut water was compared with those of UV alone and US alone,.
Meanwhile, the sugar content, enzyme activity and volatile compounds in the coconut water during storage were determined and
analyzed to explore the effect of the combined treatment on the quality of coconut water over storage. The experimental results
showed that the combination of US and UV treatment had the best sterilization effect. After the combined treatment on coconut water
for 180 s (US, frequency 20 000 Hz, power 200 W; UV, power 8 W, wavelength 253.7 nm, distance 6 cm), the count of Escherichia
coli O157:H7 decreased by 8.31 log,, CFU/mL. During storage t, the peak area percentages of 29 volatile compounds did not change
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significantly; the physicochemical indexes remained stable, and the total color difference value of the coconut water after 12 days of

storage did not exceed one. The study demonstrated that the combined treatment for 180 s was a better approach for coconut water

sterilization, because its synergistic effect greatly improved the sterilization effect, which provides a scientific theoretical basis for

the development and application of the ultrasound and ultraviolet combined sterilization technology.
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Fig.1 The bactericidal effect of different treatments on

Escherichia coli O157:H7 in coconut water
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Table 1 The effect of different treatments during storage on the color of coconut water

Groups CK [ON) uv US+uv
Day 0  48.87+0.03™  48.13+0.14™  4921+0.17*  48.68+0.08™"
Day 3 48.45+0.16>"  48.74+0.28%"  4892+0.15"° 49.09 +0.17°"
L* Day 6 48.69 +0.06°" 48.27 £0.03%°" 48.42+0.07°¢ 48.28 +0.06°"
Day 9 48.61 £0.07° 48.67 +0.04>* 48.88 +0.10°" 49.11 £0.12%¢
Day 12 49.03 £0.01** 48.51£0.13°°"  49.02+0.07*" 48.73 £0.08"
Day 0 0.44 +0.01** 0.52+0.01*° 0.39 +0.01*° 0.44 +0.01™*
Day 3 0.47 £0.01°% 0.51+0.01™ 0.38 £0.01*° 0.44+0.01™
a* Day 6 0.48 +0.01* 0.45+0.01%" 0.47 £0.01°¢ 0.48 £0.01%
Day 9 0.46 +0.01*>* 0.49 £0.01°° 0.53 £0.01° 0.45+0.01™*
Day 12 0.44 £0.01™ 0.46 +0.02>* 0.42+0.01™ 0.44 £0.01™*
Day 0 1.20+0.01™ 1.49 +0.03™" 1.15+0.02"¢ 1.11+0.01™
Day 3 1.21£0.01* 1.19 £0.02%* 1.13 £0.01°%° 1.14£0.01%°
b* Day 6 1.28+0.01% 1.15+0.01°° 1.12+0.01% 1.17 £ 0.01°
Day 9 1.30+0.01* 1.24+0.01”° 1.14+0.01¢ 1.21+0.01™
Day 12 1.24£0.01> 1.17 £0.01°°° 1.22 £0.01° 1.22£0.01"¢

Z: RRK NEBFESAREAR 7. Y HEELFREF (P<0.05), TR
=2 MEHEMFRKEREENTK

Table 2 Changes in total color difference of coconut water during storage

Groups CK usS uv US+UV
Day 0 — — — —

Day 3 0.19 £0.14™* 0.47 +0.16™" 0.14 +0.14™* 0.21 £0.22**
Day 6 0.04 £0.02*™* 0.16 £0.07°* 0.67 +0.35%" 0.17 £0.03**
Day 9 0.08 £ 0.02*>* 0.37 £0.19*%" 0.18 +£0.14™® 0.20 +0.05™*
Day 12 0.03 £0.01%* 0.27 +0.10**" 0.08 +0.07** 0.02 £0.01**
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Fig.3 Changes in different sugar contents in coconut

water during storage
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