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XZEA 2, K &, MAE!, BREXR', EZEIFH', OHEES, BHRWL, KER
(HhrkFraAFSIRER Hw 570228
AR R EREARREKRELEIRE H0 570228
SRR RLEAFRIES AR AL Ha 571101
P EAMAFREGESE T M 510650)

WE AREB“LREHBREHRXM, LB 0.5 mmol/L 42 2 F (MT) & & 3+ L2842 10 min,ix FEE T4 +1)°C,

(85£5)% %M TAM30d,HFE MT A2t AR EAERRAMAEER B0, SREAN MIAEEEEIKT 5
HMREATZRMBRTRAEE A TH;ATHBAAELBE 30 REXMNBR KKK 494%, R EEE o BEF 10~30
XM F3HREG 372%, MT 2% TR E BT & F 298,496 T & =8 (MDA) A RN & T (0,-) L AAL A
(HO)) AR R, 40 % 30 R A& F 5 & @4 F 0,0 AR FEAR H0, & FR MBS 5 KK 29.6%,16.9%,6.9%
F7 6.3% , A R EE T R ERA I AL BT AT B R MT L EAKT R % % B AALEE (PPO) A= it AL 4 8 (POD) &
BORANRSTEH LHAMAFLEEFS S, FHREHIMBTRE MT AHR ST R EAL LAY HAHE(SOD) i Ak
S8 (CAT) | 41 3% o 8 it B4 4 B (APX) | S 5 U3% 3R o 85 3F R B (MDHAR) i £ 4% 3% o 82 38 JR 85 (DHAR ) = 4 Bt H AR AT
JR B (GR) % 3 AACH 69 7 E M e 1 T 423 09 40 38 fe 2 (AsA ) A= 38 JR PR 5 B H Ik (GSH ) 48 A AsA/BL A 40 3 e 82 (DHA ) Ae
GSH /EAR S HH K (GSSG) AL, Mm3gig T A MG R FRAAMFE, s MT A& AT T AR 0 34 R %
LeMsrA 1 LeMsrA2 LeMsrBI #2 LeMsrB2 B & GE #m k& TR EEQRABARGIE L H . 48 90K MT A 22 7738 id
BT B RERAMEEER LR EAERINEMR,

KER B RIZE; AF; RAKERA; AR5 H KA

XERS

8% (Litchi chinensis Sonn.) J& JG B F &l K
AAE Y, Tz TR T BT RO BT i X AR S A
EELLH G HER E R TR B R
M, 75 AR B ) = I I BRI S 8
Je R, SR, SR e R SEAE R R s S R T R S
A E RS, MR HBBR & T R S T R
Gy, Ve PR IR SR G R ST o 2 T 4R R H i BTy 3
BHEARFBERZ A, R8RS T
B g RAERF, HEZEHENRITHIRRE A
BRI T, A R R A 7 D HR A A A
FE 24 h LI, 3RT w80 B v PR 6if 7
P W TR RS H AR R L R &
IHROR SV FH R NI R ERRE, FESHART
it 2 B 8 AL | (polyphenol oxidase , PPO) Fll i
EALYI I (peroxidase , POD) 5| A& 1 Bl A2 S84k S5 1
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2 it A5E i 3 4Rk | 40 i i o 7 e LA B 4 i 4R Ak A
JRARAS e Ay 4 DR R AT QP Ak, — b A Ak
P TR B R SR F R G R, IS
AP R . BN Xiao S 55 30V 4 R ib
BER 5 “UEAE " F5 A RS0, T B E R AIR SR S0 AE 4 °C
Vo R A R A o PR P R R
I, DT 38 i b PR 4R T ¥4 A 1] 27 A5 50 S 19 5t I
Siddiqui P38 ,2 mmol/L. H,S ¥.%5 (0.01 MPa)
BiE AL F | A PPO AT POD 3% M A E 2
YRR, B ROS Y8 B 68 71 45 1 FH il 4 ik
“Purbi” 7% R SE R HVR RE 4 o AL SFOME ]
0.25%F: e 2 1R BiAb BRI 255 1% 0, + 5% CO, <
PV (4 °C)F AR I “Gola” 75 B ik A7 AR | 45 5 1
71N S A MR M L B RR i SR Ak KT 2 PPO AN
POD i P34 i 2 BEAIG, TSR S8 B % & A b A Ak
e 1A T4, BOR SEve TR W i g2 . AR
R Ty TR AR AR A B Ty 20T A% AR B S 1)
TE 75 BOR Ja A 7= A ATy il AN W & 22 42 0l 5 5 5 458
VBV T4 A LLOE 7= i 04 I8 I
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ML (melatonin,MT), fL2E% 0 N-Z B
Be-5-W RSO, Je— R A R R EY), T
1958 4F AR B SRR T R B, BLC RS 2
FAAET AR A AL R T SE A h  MT
BT R RISk, A T2 ALV T
H, R A R -IE RUE S 1 HAE A Rl T
Wik AL BRI DA RCR G
T 300 35 Tl 30 7 57 45 2o ol A B Bl b R R AR
FHB, A P MT AU A % S8 T 1 A0 AR 0 0 1 T
POIT RN ORARZG 5, BA G REIR, 5 A B R
A AR e T B B FIPUR F IR, LAk,
BEAE AT MT DR8N IR AN WR A, X 2R G R
Je AR R PR AR A H AR S B OCTE, A
AR PR FR R AR TR AT S R SR S RO A AR R
H BRI BUIAE SR S IR R U ) ) AR
IR B0 B IR 0T, 7R R i SRS T
T, AMJEAR R R AL B AT AEHE 1 CH 4 C¥8 Tt 7]
BRI y— 2 L T WA A = B AU, % m ATP
AR 00 5H) 0 B 2 0 A 2R el R B i o 4R DU
& TN R R N T € S R E
PIRUREE 21 £ N

SEHT AR FE 45 5 B s, MT A P55 90 4 53
240 6 2 £ R 7R A oA Dl R 7 R S
ZE VR IR AR IRIE RS (Ve TR AR R E MT 7]
& 1 52 V8 7 BOR SE AR W L 5T 2R 4 1) A 3V RE T
SR, F Al 1 AN 5 48 MIT X 4 300 18] 75 A SR s 9t
VPR IR A B AL ASWF ST LS s 7
ke RiAr, PR MR MT b 3R 5 725 B R 588
FECA () V% 5 2B RS20 T8 5 0 M B R o S AL 1%
KW AR . T PE% (reactive oxygen species,
ROS) Ui I 8 F1 B st 1 18 52 e 1 922 4k, 1R
T MT % 7 SR SEht v PE R 35 S AE T, LU MT
JS7 P T 75 A 4 £ B 2 (4L BRI AR

1 #REFEE
1.1 SRR

I B T 5 R SR A T 1 T K%
— R R BRI KN — |, ELIEHLAR 5
T HUE RS, TR H B B W R RE A
Bhop 5 TR B R G E W S

MT B A B 402 — 1 R e, I i 5 it

AR A BRA B A R A A B
AU, VE BB B AT BRA B 21 AR M O
RS EEZE R, g R T AR AL B B A R A
A 3 TritonX-100, 4t 50 E 3 E B A PR A 5 )
ZWEZ W RNA 32 BULH &, RARAE R A R
A AE301 eDNA A k&, b a2 X84
Fe AR A FR 2 F) s SuperReal %6 't € & MR 4 7 &,
RARAALBL A BRA ] H0, & &2 0T W4 66
PRI B O, ~Fr i T WL A3 0 B v A I3t )
&, A REE R A BRA R ; MDHAR 1 M I
R & DHAR 6 P 3850 &, I8 N Bk 2 P 1
ARABRAF . Ph A0 3 R o B s 2%
12 MUE5EHF

@2 (5 CR-400), HA KPR EAEAA
A 3 AN Ot B (BLS UV -5500PC) , 11 JT
BrALES A BR 2 w5 L S 8L (75 FE30), i 1+ 4
R —FE R 2 AR AT BR 28 7 5 2 it PCR X (!
7 CFX Connect™ Optics Module), 3% [E Bio—Rad
O3] R T BB REAL (B FW100) , db 5tk B
BRI AR A R A .
1.3 REH*
1.3.1 SRIGALBEE  FH 0.5% WK S a0 Xt 7% A3 R 5
PEATIR TS B AL FE 30 s, SRS BT KAk
BRI g SR SEREAL A B 2 4, 430 AR I K
(R} BE ZH ) F1 0.5 mmol/L (1% ¥k Ji 22 Wi 3] 151 52 46 0
PEFRAF )MT ¥ IR AU AL B 10 min, F 2R BT B Byt
TIa MR R IR AL IR O A #4815 &Y
£ BT (45 1)°C (85 = 5) %A XTI FE 1%
I8 30 d, ¥ R0 (R AR R 5 d I SRS S HR AL
IR Rz 3 RO H S 238 () X6 SR B R A BORE 8
B il FH T R0 48 R B, B T -80 °C R IR AT,
RN, A kb P AR 45 0 5 s 1) 15 3 REL A, 30 S/
HE M TAFREONE LR Eh 15
B R GRAEE T SE F FW100 8 LK
FLAEARIR T Ry 0 2R BBy A, SR I
1.3.2 BERBONOE « HE R ERECHE
T v R LA A e AR BE A 5 900 (0~4
9, PEFIBRAEE IR Zhang ZEP0 5 ik L v FHR B
AR EL A X (78 S5 Goxoxt ] A5 GRS
B )/ 4 x JEA RS BAL

R o 5. i CR-400 025 1E P 5L AR i
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ity Lo R AT T R R, o B AR E
TRERB A th & 2L, TR AR 8 2L 64 BTR 4% o (A1
RABETE R R RIS R,

1.3.3 A X} B 5 N 8 (malondialdehyde,
MDA) & i lsE A XF HL S 3800 7 >R A Zhang %5
f 05 1% o AN L3 (%0 )= WIBA HL A / B M
x 100,

0.5 g R URABOR AR, #2] Zhang 550

TR B I T 2 RVE I E MDA & &, F i LU
T v ff 7 (fresh weight, FW) R & A 1Y A
7 (mmol/L) #& /R, Bl mmol/kg FW
134 O, AR HRA H0, FaME 205 0.15
g BB R A AT UL 53 016 0t A A I 5 )
8 48 BH 2 - (superoxide anion, 0, ) A2 AR Flid 44
fb & (hydrogen peroxide ,H,0,) 7 & , HAKEAE i
S IAR G U4, Oy A A HL0, & i 5)
) LA T e iR B B AR A R O, Y W R
(pmol ) I T v fif 85 S 2 it % H,0, A4 o1 i) 12t
(mmol) 7~ , BI 4351 28 wmol/ (kg FW +s) F1 mmol/
kg FW,
135 G KEMREB AT STRIE g
7 B B KR F 10 mL B2 19 80% H VA R,
SJIRIGAE 4 °C 2518 20 min, 85 T° 10 000 x
g .4 °C RO 15 min, b3 W DS A2k o
Tl 42 HOR

et FH A AR T 3 0 5 TR T, IR B TR R S
YR S & B0 RN R gkg FW,

R AICT, Bk I 5 2K B, LU T 2
WP 2R B A 5 it SRR Ol glkg FW,

B g BB , 2 ] Zhang S5 AR 1

pH 2278 B R AR (A R 0 & i B RN
gkg FW,
1.3.6  PPO Il POD {fit: %  PPO Al POD i}
WP HC PRI 0.15 g HREZBR A 15 mL $iv%
LR - TR AN 2% W (0.1 mol/L,pH 5.5, % 1 mmol/
L PEG.4% PVP fl 1% Triton X-100), 225 7E
4°C £ M##E 20 min, BEJS T 10000 x g.4 °C 5%
R B0 30 min, WA FIE WL, BIVHLTHG 42 O

PPO 1% P41 7€ 2 MR Kumar 552 J7 %, LLAP
R WAE R RO, KL B 32 %
IoF VAR I G A AE D 420 nm 4b B A8 1R, DA 434

WG AR R 0.01 22 SR 1 ANEE 71 5437 (U) , PPO
HMEFRR R Ukg FW,

POD %2 2 B8 Zhang 2PV J7 i, LAz A1 K

P Ve A Ry S NE IS, AR 1) G e i AHEL
H,0,, 3 8l J5 18 s AR 470 nm Ak A IOGAE
AL LU B2 46 0.01 5 SO 1 AN
J1 8457 (U) ,POD TE KRN Ukg FW,
1.3.7 PUEA LG I E 2 M8 Zhang 5P J7
2,03 B 0.1 g SR BBy A T A [R) /Y Ve 22 e
WOFEII, He 2SI HMAE 12 000 x g #5071 4 °C
FEL 20 min, 2 BIE WO AR Rl A AL Bl
fif} (superoxide dismutase,SOD) i %8 fb & i} ( cata-
lase, CAT) \ T IR Ifil 1R it %8 1L ¥ B (ascorbate per-
oxidase , APX) I 4% JIt H JIK i J5i 1§ (glutathione re-
ductase , GR) MBS , VEAT N IR BENE PEDI &

1) SOD 7 M %2 £ B Toivonen %5 2IfY J5
¥ o A SOD i Z0HE Mk (NBT) 7E ' T 9 14 Jit
A 7 of iy £ i % PR 5 55 B 3 50% 19 NBT Ot
3 5B N il T E R 1 AN B (U) o

2) CAT M E 2 M Chance 55210 )7
7%, LA 20 mmol/L. HyO, ¥ WK SN, in A HE it
T R R B W AE D 290 nm b 1 WG AR 1L
PABEST B AE 1 pumol  HLO, FIF i i 1t 5 S0 1 4
it 1% 3 B (U)o

3) APX (& PEME M Lin P97k, DL
YUK MR (ascorbic acid, AsA)E N MY, 1K
TN AL AN HL0,, 10 55 S R A5 W AE 290 nm
b R SCAE AR AL, AR50 B 44K 1 wmol AsA BT 75
ity 55 R 1 AN BEE AL (U)o

4) GRIEMME 208 Smith P 7k )
AR ZR AL 4 0.2 mL A AL B A5 BB H K (oxidizided
glutathione , GSSG ) (5 mmol/L) .0.1 mL Hl i ¥ .
0.1 mL. NADPH # & (4 mmol/L) 2.6 mL 2 2% v
W (pH 7.5,% 1 mmol/L. EDTA), it 5% JZ IV ¥ 1
340 nm Ak B WOEAE AL AL, LUEE 20 B IO (i R A1
0.01 % XL 1 AHEE J1 3067 (U) o

5) A HTI IL ER 6 )5 B (monodehy-
droascorbate reductase, MDHAR) Al i & $T IR Ifil iR
it Jii il (dehydroascorbate reductase, DHAR) [1) $&
WK I E 4 ) i H MDHAR A1 DHAR ]
i &, BAREAE S R & Ui 4 DU R
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{61 wmol NADPH /& 34 1 > MDHAR 1 JJ H43;
(U); LEFP A 1 wmol AsA & L4 1 4> DHAR
G 1 HAL(U)

DL RS PR Ulkg FW 8w
1.3.8  HLIR MR — 4% W H BRAE PR A3 9 5 2 T
0.5 g R AR A TR 1.5 mL =&
418 (50 ¢/L) hiR AT, #2 B 20 min J5 , T 10 000 x
g4 CHZAF T B L 20 min, WA G W TG A~
7, R AsA | i & 90 3K 1L R (dehydroascorbic
acid, DHA) . if Jii % 2% Bt H K (reduced glu-
tathione , GSH) 1 GSSG & & .

1) AsA & $% M8 Zhang S5O 7 19 21 E 0%
Wk L VA D i, B KR R g/kg FW

2) DHA & 2% Chumyam %52 J7 32
SE B 0.2 mL WO A 0.8 mL DTT (10 mmol/
L)H,42 °C B8 15 min, K5 A 0.2 mL. N-2&
FE TR (0.5% ) 20k g, #% Lk AsA & i
I3 TEE D AE B AsA, DHA 8= AsA & E-if
JEAY AsA &5, DHA & AR g/kg FW,

3) GSH & Ml 5,5- At -2-fif 3
AR E M B A RN g/kg FW

4) GSSG %t K Chotikakham 51 J7
P, E A B A H K (GSH + GSSG) &

i, Hl % GSH & & 145 3] GSSG & & , L 3%
RN glkg FW,
1.3.9 SHfLEABE RGAHCERNZRE ST i
H1 RNAprep pure DP441 f %) £ ¥¥ 2 I & RNA
P& IO & 4R BT, B H S RNA, AR E S
UL A5 . i FH AE301 ¢DNA & ik &, 4% Hoid
Wl PR AT Rt G R 14 ¢DNA, i/
FP205 SuperReal %< it Tl 11 3 51 &5 ifF 47 55 i
5E & PCR #24E , I /] Bio—Rad CFX96 SZH & &
PCR Y53BT, S} 7 i PCR #2AE i 20 WL 44
% :10 pL SuperReal VR .2 pL Bitlk DNA, I |
TH5I 94 0.6 pL.6.8 wL ddH0), S M FEF 1)
95 CFF4L 10 5;2)55 CHFLE 30 553)72 CHEAH 30
5,40 ARG, 45 55 PR B A X 3 3k e i B 2728¢0
PR

LeMsrA 1 (KY475577.1) LeMsrA2 (KY475578.
1) LeMsrB1 (KY4755791)F1 LeMsrB2 (MH396620.1 )
P85 B AR E A 28 1 [ 5 A P45 Borbo (NCBID .
FIH Primer 6.0 41 S0 % & PCR 514, P
AL ZEFE s A ARGRA A G, U
LeACTI FEHPWE S NS 5L | e A7 40 C 51 91751
W1,

x1 5l9F3

Table 1 Primer sequences
B 4 AR L g 5 (57-3) Tl a1 (5'-3")
LeMsrA 1 AGCGGTGGGTGTAGTCA CCTGATCTATATTGTGCACC
LeMsrA2 AGGCTTTATGCACAGTCCC CCTTCTCTTGCTCAGGAGTATAG
LeMsrBI GTTATCAAATCGGAGGAGG GCACATGTGATCTCAGTTCTC
LeMsrB2 CAGAAGCCAGACAACACTCA AGCATCACATCCAGCACA
LeACTI GTGGTTCTACTATGTTCCCTG CTCGTCGTACTCATCCTTTG

1.3.10 FHageitsrtr i SPSS 22.0 4 i
FTBE BT o SR A ST REAS ¢ K 30 1% 40 B Ak B2
555 BE 25 S 2 AE AR R B ) 0 B 3 22 R (RP<
0.05,*#P<0.01,**%*P<0.001) ,

2 HR54W
21 SMEMT REBXNAHBHERLALEEH . R
EBERNZNE

T A3 TR SR A kU ] 4 ¥4 B R R v AR AR
AL 1a F11b Fros %R SRS 10 KEFIT

A IR F AR, HS F A 10~15 d B fHE
K, B G P T 5L 8 30 KA E 1R Bk B
0.71 +0.02, 4 MT AbBRA RLIELSE T SRR FE K
K, HANFIRSCHE A 10~30 d R EFE B
FAR T X R SRSL, 5 30 K, MT 4b B 9098 E 35
B BRI 49.4% .,

WE 1c Fim, AR R 65 o (H 76 % Y

] 2 T B, WA (E R 25.41 = 0.46, 7% K 30 d
Jo  RHIRSR S0 o [E R 10.74 £ 0.44, MT hb 35
SEAER G 10~30 d 16 o B 734 T X BROR 52
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Storage time/d
(c)
1 2 #P<0.05 ;##P<0.01 ; **+#P<0.001

B1 MTREXNQHPEZERINMN(a) REEH
(b)fn & a* & (c) N
Fig.1 Effect of MT treatment on appearance (a),
chilling injury index (b) and chromaticity " (c)

in litchi fruit during refrigeration

37.2%., biREE B FH] MT 4b B n] 45 25 AR v 8 75
SRS E I AR AL

22 MTREXZHRIEEME, RELENLA
ROS 4 A&

A6 L R MDA 57 43 Sl 2 F ¢ JIE 38 P
FIEE NG ok S AR B 1 o A5 PR A . e 1B 2a 1 2b
AT, 70 AR ARG L S 3 F0 MDA 35 1 7E V2 U
[E) 257 522 A T o A, S BB 4 AR G H SR MDA

O R TE VR A B) 6 38 R 53 51l 186.5% F 73.9%
MT Ak 3R 52 AH X 1 S 58 F0 MDA 5 i 3l 5002
THEEITESS 15~30 K1) K T B AL
HAES 30 KRB A 53 5 BE AR 29.6% F1 16.9%
(& 2a #i1 2b)

WE 2¢ FrRs 6 AR S 0, A R iR E
H(0.84 £0.01) x 102 wmol/(kg-s), %K=L 25d
F k%) (1.33 £0.04) x 102 wmol/(kg-s), fieJ7 5 d
A REAC, MT ARFEERSE O, iR K 2812,
JLAE 5~25 d W [a] 25 1K T REAR SE (1A 2¢)

AR AL H0, S RERI 0 d Bl (11.27 +
0.21)mmol/kg (& 2d) , X B& 452 H,0, 7 B AE R i
R SR 2RISR 30 KT ik )
(14.94 + 0.19)mmol/kg (& 2d), MT kb B 21 S 52
H,O, & B BRIV K 25 d A1, Ho A st [a) 2 0 2548 1 %
PRS2 (B 2d)

R I MT &b B ] 310 41 4 301 18] 7
SRS ROS A B, DA T s A5 48 A I 38 {6l 15 5 & 1
13 G
23 MTREXMZBHRILSEH, REMMERSE
H IR

g R S TR () L | SR AN AL B R AT
AR 3 R LS R A K Y
e T 5 d W T 43 B (6.72 £ 0.10) ¢/
kg 1 (1.17 £ 0.02)g/kg T+ (8.35 + 0.09)g/kg Hl
(1.27 £0.01)g/kg, BEGHFELTNRE (K 3a Fil 3b),
MIT Aob 38 5 552 ) S 193 R 25 T 5 o 72 £k s 35 5 %
PSR SRR AL, SR 0T, 43 B 56 5,10,20,30 K FIER
5,10,15,20 K & & T X B (& 3a 1 3b)

Xif AR S AE 6 T O AR RV T B R
2 F B, N (0.33 £ 0.01)g/kg (0 d) B % (0.18 =
0.01)g/kg (30 d), KA 45.2% (Kl 3¢), MT 4h 3
FELE T R AL A EAT H R MR, L 15~30 d
HoE P E W2 S T X IR 16.4% (] 3e),

A G SR A R B A B R RO % VA T
Rl SR S P 24 ) IO A A R A
2.4 MT &3 % 8 £ X PPO #1 POD &% #
A

F5 BUR S2V8 L () PPO F1 POD 1 475 4k
4 firoR, X RRSR S TOK B NG MR AR IR Y 2
THE TRER S, 5 TR #ER 15 KA 20 Kik
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Fig.3 Effect of MT treatment on contents of total phenolics (a), flavonoids (b) and anthocyanins (c)

I FE 7]
Storage time/d
(c)
11 :#P<0.05 ;#%P<0.01 ; #*#P<0.001 ,

in litchi fruit during refrigeration
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Fig4 Effect of MT treatment on PPO (a) and POD (b) activities in litchi fruit during refrigeration
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TEPERE I, HLIE YRRV 5~20 d 3 1H] G 3 T
8 (K 5a),
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ARSI CAT WG PEZEV L 10-25 d W) 1 2 & T
XTI
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Abstract
(MT) solution for 10 min. After drying, the fruit was refrigerated at (4 + 1) °C and (85 +5)% relative humidity for 30

Postharvest “Ziniangxi” litchi fruit were used as experimental materials and dipped in 0.5 mmol/L. melatonin

d. During refrigeration, the effects of MT treatment on the chilling injury (CI) and its related physiological metabolism in
litchi were investigated. The results showed that MT treatment reduced the chilling injury index and delayed the decrease
in the chromaticity a" value in cold—stored litchi fruit. The CI index in MT-treated fruit was 49.4% lower than that in
control fruit at 30 d, while chromaticity " value in MT-treated fruit was 37.2 % on average higher than that in control
fruit from 10 to 30 d of refrigeration. MT treatment significantly inhibited the increases in membrane relative conductivity
while suppressing the accumulations of malondialdehyde (MDA), superoxide anion (0,-7) and hydrogen peroxide (H,0,),
as shown by the decreases of 29.6%, 16.9%, 6.9% and 6.3% in relative conductivity, MDA content, O,-~ production
rate and H,0, content in MT-treated fruit at 30 d, respectively, thus contributing to mitigation of oxidative stress and
maintenance of membrane integrity. MT reduced the activities of polyphenol oxidase (PPO) and peroxidase (POD) as well
as inhibited the decreases in total phenolics, flavonoids and anthocyanins contents in cold —stored litchi fruit, thereby
ameliorating enzymatic browning. MT treatment significantly enhanced the activities of superoxide dismutase (SOD), cata-
lase (CAT), ascorbate peroxidase (APX), monodehydroascorbate reductase (MDHAR), dehydroascorbate reductase (DHAR)
(AsA) and reduced glutathione (GSH)
(GSSG) when com-

(GR), and maintained higher levels of ascorbic acid

(DHA) and GSH/oxidizided glutathione

and glutathione reductase
contents and the higher ratios of AsA/dehydroascorbic acid
pared to control fruit, which could lead to increases in antioxidant activity in litchi fruit during cold storage. In addition,
MT treatment up-regulated the expression abundance of LeMsrAl, LeMsrA2, LeMsrBI and LeMsrB2 during cold storage,
thereby promoting the improvement in repair capacity of oxidized protein. The results indicate that exogenous MT treat-
ment could alleviate the CI occurrence in cold-stored litchi fruit by modulating the chilling tolerance—related physiological
metabolisms.

Keywords litchi; melatonin; chilling injury; antioxidant system; ascorbic acid—glutathione cycle



