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Abstract: To reduce the potential hazards of synthetic chemical preservatives (e.g., prochloraz and chlorine dioxide) on lychee
(Litchi chinensis Sonn.) preservation and enhance its safety and quality, the preservation effects of the combined use of a compound
plant-based preservative and preservation paper were analyzed. Lychees were treated with a compound preservative (CPP) alone, tea
tree essential oil paper (TTP) alone, or a combination of CPP and TTP (CTP); untreated lychees served as the control (control check,
CK) group. The treated lychees were stored at 4 “C for 21 days, during which appearance qualities, such as decay rate, nutritional
qualities, such as anthocyanin content, metabolism of reactive oxygen species (ROS), such as superoxide dismutase (SOD), and
activities of related enzymes, such as polyphenol oxidase (PPO), were assessed. The results showed significant differences in the
decay rate between the CPP and TTP treatment groups and the CK group; CTP exerted the most potent inhibitory effect on lychee
decay rate. After 12 days of storage, the anthocyanin content in the CPP, TTP, and CTP groups significantly increased by 34.67%,
68%, and 90.67%, respectively, compared with that in the CK group. After 21 days of storage, the malondialdehyde (MDA) content
in the CPP, TTP, and CTP groups decreased by 47.22%, 56.83%, and 68.18%, respectively, compared with that in the CK group.
During storage, the PPO activity in the CTP group was consistently lower than that in the CPP, TTP, and CK groups. In conclusion,
combination treatment with CPP and TTP effectively mitigated the metabolism of ROS and reduced the activity of related enzymes,

thereby maintaining the integrity of cell membranes and significantly delaying lychee browning. The combination treatment proposed

2026, Vol.42, No.2

in this study has thus demonstrated immense potential for application in lychee preservation.
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Fig.1 Experimental program diagram
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Table 1 Changes in sensory quality of Litchi chinensis Sonn in different treatments at different storage periods
ke 1) /d
0 1 3 5 7 12 16 21

fe4F A

CPP 48 36.00 £0.80" 36.70 £0.90" 36.84+0.79" 3479 030" 32.85+0.88" 32.85+0.99" 31.97+0.72" 29.62 +0.23°

5 s TTP 4 37.00+031° 37.13£0.71° 36.58 £0.29° 34.96%0.98" 3437+0.41° 37.13£0.21° 33.34£0.95° 32.74£0.99°
L
CTP 41 34.01 £0.50° 34.33+0.58" 34.84+0.85" 34.98+0.69" 33.17+0.52" 31.76+0.31"° 31.76 £0.59" 31.27 £0.31°

CK#L 37.00+0.56" 37.82+0.86"° 36.66+0.62" 33.67+0.08" 32.61+0.57° 2531+09° 2928+0.46° 25.31+0.33°

CPP 41 2741035 2841+029" 24.14+0.85° 2447+045 233+090° 17.87+0.26° 23.01+0.39" 17.87+0.22°

6 s TTP 40 28.22+£0.24° 2834051 2545+028° 2426%0.69° 2320£0.01° 24.26+0.82° 22.08 £0.25° 21.43£0.69"
7z d
CTP4L 3020%0.11° 30.24+0.71° 27.57£0.90" 27.00%0.36"° 26.76+0.77° 26.75+027" 26.42%0.32° 17.79 £0.22"°

CK 4L 26.07+0.14° 26.16+0.13° 23.18+0.35° 21.47+0.58° 18.13+0.54° 17.31+0.96° 16.63+0.22" 10.91 *0.36°

CPP#1 22.11£0.45" 2290+0.48 21.26+024" 20.96*0.71° 20.92+0.49" 2126+046° 19.73%0.60° 19.09 +0.46"
C TTP4E 24.21£0.40° 24.92£047 2449+094° 24.05%0.56" 24.02%0.48 24.05+0.09° 21.54%0.55" 19.86 +0.49°
LA CTP 48 20.65+0.87" 22.65+0.96"° 2327+0.53" 2681+0.76° 21.15+046" 22.05+0.41° 22.05+0.73" 22.78 +0.80"
CK L 2721%0.80" 27.42+0.90" 23.15+0.55" 22.11+0.10° 2020%026° 14.80%0.5" 18.43+0.79° 14.79+0.83°
E: FIAAER TR EFEHERTEAREEZF (P<0.05);CK 40: *HFL0; CPP 20: S &Pk 20; TTP 40: FhtAib k4020,
CTP 40: FAoREEF| L OIREKL. £ 2 F.
x 2 AELGERARHHFHAEFRYRETLER
Table 2 Nutritional changes in different treatments during different storage periods
e 58 AT 18] /d
0 1 3 5 7 12 16 21

FEAF s 32

CPP#L 334+030° 3.65+031" 528+020" 6.00+0.04° 675035 7.10+0.11° 8.11£0.54" 9.10+0.22°
girag, TTPZL 400+087"  404+090° 579+030" 648+048° 752+031" 7.98+021" 927+0.60° 10.59+0.37°
(imol'g) CTP  6.17+081° 626+088 713028 7.5740.04° 7.93+024° 890+027 9.50+043" 12.42+0.31°

CKZ#L 3.10+0.08° 3.10£0.08" 4.87%0.53 6.01+0.09° 6.73+0.12° 7.01+0.34° 7.93+0.59" 8.72+0.34°

CPP %1 14.24+0.03° 14.53+0.05° 14.12+0.10° 14.10%0.10" 13.43+0.04° 13.30+0.01° 13.23 +0.02° 12.63 +0.04"

TaepmE TTPZL 1500£0.01° 15.0340.02° 14.71+0.19° 1435+0.03" 13.96+0.07° 13.67+0.05" 13.37+0.02" 13.14 +0.06’
MA%  CTP4 15.0040.04° 15.17%0.04° 1476%0.06° 1443+0.19° 13.99+0.02° 13.83+0.03" 13.39+0.01° 13.21 % 0.05°
CKZL 14.03+0.03° 14.23+0.05° 14.40£0.36" 13.79+0.04° 13.4+0.01"° 13.30£0.06° 13.20+0.09° 12.01 £0.02°

c-};i; 1 9.96+0.17°  9.98+044" 922+0.14* 6.78+0.19° 6.95+0.13" 6.88+0.10° 636=021" 5.50+0.26

Tiegy, TTPZL 10.08£0.10° 10.15£0.11" 9.77+0.48" 828+0.18 7.17£0.14° 6.98+023" 6.53+0.13" 6.14+0.22'
(@ke)  CTPZL 1025009 1054+0.10° 1042+034° 853+0.17° 7.38+0.11° 7.21+020° 7.00+0.29° 653 034"
CKZ#L 9.16+028  9.17+027 8.66%0.75 542+0.11° 578+0.60° 5.80+024° 589+0.17° 5.210.15"

CPP %1 89.33£0.20" 89.52+0.23" 66.99 +0.38° 64.40+0.43° 62.07£0.22° 64.77+0.34" 65.88+0.55" 61.48 £0.36"

Ve/ TTP 4L 93.00+0.27° 93.47+0.37° 73.49+0.57° 65.41%0.60° 64.36+0.54° 65.01 £0.20° 65.99 +0.20° 61.94%0.17°
1

(100mg'g) cTpm 96.00+0.19° 96.07 +0.24° 78.56+0.25 67.79 036" 69.40 036" 70.98 +0.24" 71.75 +0.08" 63.77 *0.29"

CK#L 71.09+0.17° 71.27+037° 65.65+0.01° 61.54+021° 58.63 +0.40° 58.25+0.35° 57.10+0.21° 40.74 +0.10°

CPP#L  210%0.03° 2.11%0.04" 097+0.01" 0.56=0.04° 086=0.08 1.01+0.04° 1.17+0.07° 0.62+0.07°

sy, TTPAL 211£0.02°  221+005°  1.58+0.10° 156+0.09" 1.19+0.16° 126+0.03" 123+0.02" 1.070.06'
(imol'g) CTp  2.18+001° 228+003 1.71£031° 1574007 161003 143£001° 1244007 1.13%0.16"
CK#L 1.71+0.02° 1.89%0.06° 0.56%0.05 0.52+0.08° 084+0.11° 0.75+0.01° 0.61+0.03 0.53+0.06"
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Fig.5 SOD activities of lychee during storage in different

treatments
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Fig.6 H,0, content of lychee during storage in different

treatments
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Fig.7 MDA content of lychee during storage in different

treatments
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Fig.8 Plot of POD activity and PPO activity of different

treatments of lychee during the storage period
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Fig.9 PAL activity of lychee during storage in different

treatments
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Fig.10 Post-harvest physiological metabolism of lychee
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