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Abstract: The browning of the fruit pericarp is one of the most significant quality deterioration characteristics of litchi
during storage, transportation, and circulation after harvest, which seriously affects its commercial value. In this study,
three stress treatments were applied to litchi, mild dehydration treatment (DT), heat shock treatment (HT), and cold
shock treatment (CT). We analyzed the changes in appearance quality, browning index, physiological indices, and the
activities of polyphenol oxidase (PPO), peroxidase (POD), and superoxide dismutase (SOD) after treatment to explore a
new approach to delay pericarp browning by inducing resistance in litchi. The results indicated that after the three stress
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treatments, the browning of the litchi pericarp was exacerbated, accompanied by a decrease in pericarp brightness, water
content, and increased membrane permeability at room temperature. The browning in the DT group was the most rapid,
reaching a browning index of 4.99 on the 6th day. In contrast, HT and CT significantly delayed the browning of the li-
tchi pericarp. The completely browned pericarp in the DT group was dry, yellow, and brittle, with the lowest water con-
tent (27.76%), which was significantly lower than that in the HT and CT groups (45.20% and 42.99%, respectively). The
order of respiration rates was CT>HT>DT, and the relative electrical conductivity was DT>HT>CT. The activity of PPO
and POD in the HT and CT groups was inhibited during the early part of storage, while the activity of SOD significantly
increased at the later stage. Transmission electron microscopy results showed that the cell structure of the brown peel
was destroyed and the contents were largely degraded in the DT and CT groups, whereas the brown pericarp cells in the
HT group remained structurally intact and contained a large amount of coalesced sediments. Correlation analysis results
showed that the browning index of the litchi pericarp under the three stress treatments was positively correlated with
relative conductivity and negatively correlated with L” (brightness), water content in the pericarp, and anthocyanin con-
tent (P<0.05). In conclusion, mild dehydration treatment led to rapid browning of litchi, while heat shock and cold
shock stress treatments maintained higher water content in the pericarp and respiratory intensity of the litchi fruit. The
treatments inhibited the increase of relative electrical conductivity and the activities of PPO and POD enzymes and in-
creased the activity of SOD in the later storage period by stimulating the litchi’s self-resistance, thereby inhibiting the
browning of litchi fruits and delaying the decline in fruit quality.

Keywords: litchi cv. Nuomici; stress treatment; stress-induced response; pericarp browning
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coloration of litchi pericarp

22 AEMELENGHRREEZEMETIE
A=

SR AR B AT DL A SR 5 R AR AL R
11 2A AT, 3 Skt b B R R ) L R
R a0 %) B S BT H S R R, RIS A SR R ) A
JEARIE , X SRS AR N K@ A A G, HT
QbR 2H 75 B0 B i LR BAR T A AL B, 60
TR 30 (1 75 A R e s FE W B AR, T CT Ab 3
BRI WA, AR v A B
Je WA 47 B e S BERIOR AT, X AR SR SR
JEA — s YER .

oy A8 T R W 7 A SR S B R R AEL, AR R
BT DA B SR AR . fRIEl 2B ml g,
AN [) J 60 A2 3L P 5 A R B 4 AR i BB Y A ) )
B EFHEH, 6 diF, DT AbFRZH Sz s 45 506k
] 4.99, HT 1 CT LB 525351 4.47 1 3.89,
CT Ab 2 45 720 A5 g A S 401, ] L V& ik i3 Ak B
HELE S 4B AR FR ALY, 3K ARG R BUR
B 8158 A 8 45 S AH EDIE
2.3 AERME S IEXT 54 R R B RS HR N

RPN SR SRSG AR, W Abr
TRTER VAR SCEOT L AR, Z R R An
MOHES B %, Z5H52H, ANMEmIB/N, A
W e AN ARLE I, A Rk I R R =F & 0 40 B



1390 o AE A F AR

%46 &

(1¥13 ). DT F1 CT &b BH2H #5725 5 Bz 4 L HES s
A0 ML BELE KB W o Ak, o> AR ARG, X
FORRESRE S, R e A B skl

44| —=—DT
—e—HWT
42+ —4&—SFT

38+

L*{H L* value

36
340

0:: 1 1 1 1 1 1 |
0 1 2 3 4 5 6

AbFER} ] Treatment time/d

WEYEEARN R, BZGE MR . HT P
RN A SR, HEPIBRE ST, A&
A KB RGN EY .

5rB
—a—DT
B 4 —e—HWT
g T —4—SFT
on
g
£ 3r
e
m
® 2r
iz
AL
by
0 1 1 1 1 |
0 1 2 3 4 5 6
AbFHE] Treatment time/d

B2 TEMMEAEMZFREE LHE. BEEEMNHm

Fig. 2 Effect of different stress treatment on L", browning index of litchi pericarp
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Fig. 4 Effect of different stress treatment on indexes related to storability of litchi
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Fig. 6 Correlation analysis of browning related index in three different treatment fruits
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