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Abstract: In order to investigate the effects of high pressure processing (HPP) on the activities of peroxidase (POD) and polyphenol
oxidase (PPO) in the freshly squeezed lychee juice, HPP (300~450 MPa, 10~40 min) alone and treatments of HPP (450 MPa, 20 min) combined
with low (10 ‘C) and moderate temperatures (40~70 ‘C) were conducted on fresh lychee juice, respectively. Physicochemical properties and
sensory quality of lychee juice were measured to explore the combination of HPP and temperature on the quality of lychee juice. The results
showed that POD was activated only when HPP was carried out under pressure between 300~450 MPa at 25 “C for 20 min. The POD activity
reached the maximal level after 300 MPa treatment. Below the aforementioned pressure range, the PPO activity decreased with increasing
pressure. PPO was less pressure-resistant than POD. At the pressure of 450 MPa, the activities of POD and PPO decreased with increasing
pressure-holding time. HPP combined with low and moderate temperatures had a certain degree of synergistic effect on the POD and PPO
inactivation. In the moderate temperature range (40~70 ‘C), the synergistic inhibitory effect was more significant with higher temperatures.
Upon combining the treatment of HPP with moderate temperature, the L* value of lychee juice was significantly increased and the brightness of
the juice was enhanced. However, with increasing temperature in the HPP and temperature combined treatment, the total color difference AE*
value and the change in color of the juice gradually increased.
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Fig.1 Effect of pressure on the POD and PPO activities of
lychee juice
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Fig.2 Effect of pressure-holding time on the POD and PPO
activities in lychee juice
E: REAFEEZFMRE (p<0.05).
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Fig.3 Effect of treatments of HPP (450 MPa) combined with
different temperatures for 20 min on the POD activity in lychee
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Table 1 Effect of treatments of HPP (450 MPa) combined with different temperatures for 20 min on the color characteristics of lychee

Temperature/C L* value a* value b* value AE* value
CK(28) 33.22+0.08° -0.57+0.05° 0.09::0.02° -

10 33.96+0.04° -0.67+£0.04° -0.330.02° 0.85+0.03¢

25 34.00:£0.04° -0.72+0.01¢° -0.44+0.09° 0.96+0.05

40 35.12+0.15° -0.78+0.04% -0.59+0.02¢ 2.03+0.03°

55 35.27+0.15® -0.81=0.02¢ -0.67+0.04% 2.19+0.03"

70 35.41+0.02° -0.8940.05° -0.70+0.04° 2.3540.01°

JE: 1.4k3%: Mean value £5. D (n=3); 2.B AT RRFHLETHIE £F (p<0.05).
< 2 #inlE] 450 MPa [EFILLEE 20 min XFHM%IT 4 C ik 7 d REIFNST
Table 2 Effect of treatments of HPP (450 MPa) combined with different temperatures for 20 min on the color characteristics of lychee

juice after being stored under 4 C for seven days

Temperature/"C L* value a* value b* value AE* value
CK(28) 33.22+0.08° -0.57+0.07 0.09+0.01°

10 36.73+0.03" -1.02+0.03° 0.87+0.02° 3.62+0.02¢

25 38.000.06° -1.16+0.04° 1.30:£0.04° 4.97+0.03¢

40 35.98+0.10° -0.99+0.04 -0.31=0.03¢ 2.82+0.05°

55 34.95+0.12° -0.95+0.02¢ -0.48+0.04° 1.86:0.01°

70 34.67+0.05° -0.96+0.05¢ -0.55+0.04° 1.63+0.01°

JE: 1.4 4%: Mean value £S. D (n=3); 2. B & ¥ "R FEERTHLHE £5F (p<0.05).
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