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SRR IS EREW RREA O CT 21 dBREC 2 IKBUREEE, BRI 2.45, R MM &
BRIEF 56.4% , KELHN 6 h KHRLCLKBEZATEMNRE. 0 CT 4IdEREBEAWELEE(SOD) 2L
1L ¥y EE (POD) (L IF 1 AR5 4 4k 4 Bl ( AsA-POD) it AL S B8 (CAT) WE T %, h A 3R EL, FBUR L) MDA S B R
BN, 3 CHAIE 7~ 14 d BB SOD.CAT IS HARFEB KT, ARAVRE, 8 dHHATE.
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Effect of chilling injury on membrane lipid peroxidation and
activities of cell defense enzyme in litchi pericarp

HU Wei-rong' ">, ZHANG Zhao-qi', JI Zuo-liang', LIU Shun-zhi®
(1 College of Horticulture, South China Agric. Univ., Guangzhou 510642, China;
2 School of Biology and Chemistry Engineering, Guangzhou University, Guangzhou 510405, China)

Abstract: Litchi cultivar Nuomici’ was used to study membrane lipid peroxidation and activities of cell defense
enzyme in pericarp when stored at (0+0.2) and (3+0.2) “C. Fruits stored at 0 °C for 21 days developed
irreversible chilling damage. The chilling-injured fruits presented water-logging browning spots, relative con-
ductivity of pericarp membrane was 56.4% , browning index 2.45 and shelf life only 6 h. During this process,
the activities of superoxide (SOD), ascorbic acid-peroxidase ( AsA-POD), catalase (CAT) and peroxidase
(POD) decreased or worked unbalance, which accumulated free radical and enhanced lipid peroxidation, as a
result, malondialdehyde (MDA) content went up quickly. The SOD and CAT activities of fruits stored at 3 °C
maintained higher level during 7 — 14 days and developed browning only after 28 days without chilling injury.

Key words: litchi( Litchi chinensis Sonn. ) ; pericarp; chilling injury; membrane lipid peroxidation; cell de-
fense enzyme
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1.1 #HR54E
BERFEBE Lischi chinensis &7y ¥k KHE ", 2001

FEM2002 FHRAMBME. REHEKShHA
PETI# , 18 B BL A BE — B, 00 B AL 4 ) 2R
TS /LEAMK 0.5 ¢ L™ TR (B E L AKRE
REEF) R BE, EF/EH 0.03 mm BEER 2%
WL B O, 8 A HA ™ SANYAN (KRB 848
PR, AERESAHN0£0.2).(3£0.2) C. E
BRI
1.2 Ak
1.2.1 ERHBRRAREHAME THEEER7dH
BEHRIEBEBFR O RR—RLL4;1 4R
—RELBHAREE2RRE—RE 13 UTAE
BR3FR—BER 13~ 1NN EEI4ZBR—BRK
172 LA B4R 5 RR—RETLEHR. HiTHEE
TR, BERE = 2 (BERE <« RLEB)/AR
B R DL EMTFREWO+1+2KHR)90%
DA LAt R e . BIREA LA 60 MR L
k. EHZ3K.
1.2.2 RAEFEHGMNE BN 12 M REPE
RER R 30 4, EEKE 2 KEHBERT, BA
50 mL L EZFERE B, nE1EAK 25 mL, Z 18 (28 ~
30 °C)HE 30 min, A DDS-11A & s B 5E B H
RoEL SR . RS PR R KRR R TE] A& B 30 min,
MERELBETE. UBHBEERRES2BHE
SENESREFEEERN. EREIK.
1.2.3 RARZB(MDA)SEHAE SHELNF
&l6lp e WMABREK 1.0 g RABE, MATA
5.0 mL0.05 mol*L™! pH 7.8 BEBRBE W 1 2 g/LL
PVP 513 . 4 CT16 000 r/min B> 15 min, B b ER
M. B1 ol EERTZEREF, WA 3 mL HA
EHZE,IETZE, B FH/KB S RN 30 min, B
KK H, AR K # 2, 4 000 t/min B L 20
min, 1 5 /L AR B L ZBREBRAIZE B, 755 E
Ds3pom~Deoonn B, I b(MDA)/(nmol-g~!). EE 3
K.
1.2.4 R & PPO.POD.AsA-POD #= CAT 7t 69 &

$i1.2.3 FE B, W E sop's!. B 12 4
PROREW 1.0 g BB, MEBRE, MABRS.0
mlL 0.15 mol - L' B BR & v i (pH 6.8) 1 2 g/L PVP
414 . 16 000 r/min 4 CE G 15 min, FHEBZ AT
Wiz poD!") AsA-POD® . CAT R . EH 3 K.

2 HFREHSH

2.1 HZEEPEPNALEERRBETIEHNTHL

MHIMREE,0 CF 14 d B KR LR K6
PEIEH (B4 B8R ;21 d BT REC 2 H B K5
KB, 2R 5, 28 dRRELEELE, BE
JLTFR R, ARE TR, RATH, SBT3
CRETE 21 d A FHRERKX/NAERHIREE, 28 d At
WA YR, dEREAREEH. RELLHKE
W a R B 2 IR, 5T R REE v LAY 1) e K 48 4.
0 CF2l dWREEZRT , REREY S, 7R
B 6 h, M RLE LA HEMBLE;3 CTA
21 A1 28 d AR SEBRGERA 43 R 30 A 12 h.

MABAERR R , 75 BUR BB 75 15 S A I 3 s [ 22
KimgA(E ). B, REETRD, Z e
FARZE AR B — BFF o B4R BT, T 48 48 3 B
. 0 CHRETE 14 d HAEAIEBERE 3 CRE
i, 12 14 d f5 BRRGE 3G K, M 14 d BF#Y 1.27 EFHE 21
d B9 2.45,28 d i3k E] 3.97. 3 CTREMEEIEE
KA 18,28 d BHEAERBOAE 2.67.
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Fig. 1 Effect of low-temperature storage on browning
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index in litchi pericarp

2.2 RETHEREEEEMNTL

SR G, B REWRFRE M, BER
—R T B R e ] A I, R R g E (A
2). 0 CHRIEVH 7 d B REMBEPEBHRIET 3 C,
H14dFRRMA,21 dNRELEBT 0%, BEH
F3 CHRE(P<0.05). 3 CRELMHMTS L EN
AT I Fa 3% 0, 28 d BY M 46.3%,35 d B @ E A
55.1%. MR RE BRELEBTHREER
FEEEEHE R EMRX(r=0.978%, P<0.05).
2.3 RIBETHHRE MDA EBRIEN

MDA RS 4 E - =9, BB K /DA X
B RS R ERRE . NE3IT M, AR
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2 Effect of low-temperature storage on cell membrane
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. Fig. 3 Effect of low-temperature storage on MDA
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B2 MDA & 8 TE ¥ #1372 b B & -9 B () 3 K 7 B
WM. 0 CTRE MDA S BE--EMm, L HEE7
~21 d B3R, B2 HAR LA, 5 21 d 6449 MDA S E b
SRUEHEE SR BN T 65.37% , AR EH B T ™
EHER. 3 CTRELAH MDA SR EEKT 0 CH.
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2.4.1 SOD#H MHME4aTEHEH,0 CF 7dHX
HiRE SOD A AR, BEN -EHSREMK. 3
CREMBEEELEIHRMN 7 d THE, HEER®EE
F 4 dHE R G EE, HEFE-EKE. £
g JE#,3 CREM SOD EHEE T 0 CRE,
Her, % 14 d AT SOD TEHER 0 CHY 2.06 . IR
0 CF WRMIEE R ERENNE,SOD ZEhE,
TEHETRE.

2.4.2 POD #M POD V&M 2 MKBELGTHEH
MEEN (K 4b) . B 7T d A E TR, ZEHER
FOXERMCBHIRN, 14 d G XIFHE%.
RIIAEHE,0 CREL POD IEHBIMKET 3 CREL. B
SRO A3 CRELHTE 14 d BB R/DE B 0 TR
BEET 3 CHR. NEMNTEIBRE,3 CREN
POD iEHAL L5, — H AR ER B AT K
Ft.

2.4.3 AsA-POD M {RIR Y B I TRERME R B
AsA-POD T {E , 3 A~ 10 e 7 P A8 R SR Mo i 9 K
F( 4c). 0 CTF AsA-POD iE MR F %, 21 d B3
BRI, U R BT B R 1 28.57% , 2. J5 4 B Il
FH3ICTREFTIFHLEA, 14d BRAFIEHE,Z
FHEREIMEENETHEES, BNV, 3 C
REFWEMHMET 0 CR.

2.4.4 CAT#H RBHEHERE CATHEMLET
7, AR — B A S R (B 4d) . 0 CIRSEH) CAT
EHREATMET 3 CRIEBRE 2145, F 74 BH
MEIEE R 3 CREEMA 64.9% .
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P T RFRBEETEPHZARBHEE, 65
FERENEEPGUMBE RS, BREWS B, A
TR TR e BEE, SEARAN N EINE, 4
MR E SRR R SR EMR LR
BLARSFHALEE. EARBP, YABBE
MATFAERBEART, REMAMEREEH 8N
R, REME X BEERER, TSR ECRT B
KNBHFBER, EECETE. LB E LB (PPO).
PODEMER T, T BB R YR, By 390 R E AL R
B, Bt — 2 BA T RS ey Rl TRR KL EHE
AR, B, AEAETRBPRELAERTRES
R BB BB B R A

RESIRBAMBAERGS AR R KAE
W EFEBRF, BEESHERENNEE
(SOD.CAT.POD % ) IX 35§ £k b 4 73 76 48 g 14 , 40 Jfd 19
HHENFEMBRLTHELERS, BHEK
SEARME, NEEMME. (B2 LAY Z 2 ME (g
F)i, XN FERBIT S, AR ERBISZ, THE)A
B3 3 RE Al o 4k 4 =X B ni B B G AE 1 A [
B, SOD % {7 3B 7 4 5 th PR AR S8 AR L A B i
SHERBRAEZAENTELTY MDA, R K4 T
YR, 5IE—-RIEEALEL REFEEY
RGBS ELRE . ARRE N, EHEENHA R R
EHBRE SOD.CAT HHEA R, BRE THEKREBH
HEHRES, AB RN RIRIR; (HEEE Y AR K,
14 d B} SOD . CAT % P2 T B, [/ it POD,AsA-POD
EHALRE, B3 E B 2T 0T REB T %, R
fgit E AL Hu B, MDA & BN, 21 d B SRR F A
BT P, BERESRE MDA S 2HE
EH¥%(r=0.907",P<0.05). EreggEEg &
&I R R HRERES 8 dERBE KT
ZRFEEBENEE. ErpgbieiRiE 1,0,.07
M CETRBRBRBRIUMNBES/ER, IR
HERFREEE, F—SRIFTX—5.

B3R i B it 484k 2 B (AsA-POD) 85 4 4L LI i
B 5 H,0, 7, {8 AsA 1k B 36 J5E S5 i AR TS
TR EN G RRR K AsA-POD (& —EHRE
THE, BSR Ve BiEEEV, B H0, WIFRED, B
EHENE MR R EE BT MR TRE.

AT, RSN ERE R b, HE RS
B, B R EERE A LSS T BRI,

HATIRIE S #6204 M B ARE o & 46 in
Bl EEWE A, REZE KRG, #FE
EME,EEZR2LR, REBRKEZRALLGE.
Bk, S BRE F RAEN, KA AR AL
SRR BERE B, RETRE N
R R SPERB. HHE O CTTIEHK 14 d A
J& , R BRRG S EALAE R 58 , 40 B A B
B, RS TR, ATSIRAE R B2 ; T 3
CEET BRI HEE/D, 2 28 d UERAE
. RIS BOREERETFALHET,
RRIBELL3 CEANE.
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