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Changes in Antioxidant Properties Induced by Heat Injury in Loquat
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Abstract: In order to understand the adaptation of Eriobotrya japonica (Thunb.) Lindl. to high temperature stress,
the peel antioxidant properties of loquat induced by heat injury were studied. The results showed that the threshold
temperature of heat injury on loquat peel was 40°C for 1.5 h under nature light, and the occurrence of peel heat
injury related to temperature level and duration time. The light could promote the occurrence of heat injury.
The heat injury degree of loquat peel was related to fruit nutrient status. The lower were Vc and Ca contents in
pulp, the higher was the heat injury degree of peel. Under 40°C, superoxide anion and malondialdehyde (MDA)
contents in peel increased, while activities of superoxide dismutase (SOD) and peroxidase (POD) decreased.
These revealed antioxidant response mechanism of loquat peel to heat injury under high temperature stress.

Key words: Eriobotrya japonica (Thunb.) Lindl.; Peel; High temperature stress; Heat injury; Antioxidant property

RS H e —Fhi IR A B | RRAEAR LA A 3R (1) P05 (2) SR AR B E 5 (3) 2
FEA R —E AR NIk, &Fﬁ:aﬂiﬁa‘ﬁg WAV 220 . R E E2 R T
Fft el 2o A4 BB AFAE A TR REE A B KBRS, bt 1By o 1 N2 7 KO O S L S - WA o 1 27
KGR ) S BRORT A BR AR B , 3PP 35 A7 S A T RS Y SR R A0 B AL 2 R A A A AR AR I
HAYFAFT . Barber 250K LA H A SR H I 44 SEEA, CEANESSERE AR ET .

i EHE: 2012-02-28 EZHE: 2012-04-24

EETE : A AT ) BHIFE I (201003073); 4l BHE AL (L 5435 H(2010GB2C400213); 4l 4R B % I 315 H (NB2011-
2130135-08); Lol A VER RIS S IR OR3P T5 H (12RZZY); A BHET 5 205 H(2009R0031, 2010Y1002, 2011Y1002) %58l

PEZ T 2 ABFAZE(1979~ ), 53 Wit B3R FE D1, WS RA ARG F A0 RIS 9EI 5 A R . E-mail: dengchaojun2002@163.com

* W iHAE# Corresponding author. E-mails: jjm2516@126.com; zsq333555@163.com



440 P B R~ 4

$20%

GEFR VR 2 PR N B B 5 5 1) A A Ak
[ FZERE ], QSRS B TR R R R A

R R Y220 T A2 0 BB E , XA
BIGE S — AN B AR BT R R T R A AL
T PR ORI 2R e v A i 5 E R
TR bR R G e R b A A T g AR, &
24 POD. SOD i E LK"Y, HisEm,
e T PN A S P 1] PN RE S IR 4 4 4% MDA %
AR SOD, POD! ' PPO! Ry i : 5 i il il
AR MDA &5 i SOD i P SeFHE ™.

H I, A AR IR R #0455 5 5 v T e e A A
R AR A R GRS B AT i AE . A SCERT Tt
HRA Ve Fl Ca & 5 R IGEFR KR,
DA I AN B B By 05 53 () B, DA 7R 2R 1
PR ZR GoxT i T BRI 7, S 255 TS LA S
B E RS

1 AR 1%
1.1 #1

RS T 2011 4F 4-5 J] 75 5 5 R 4 Fh 5 A
A [/ 2E 17, A8 & A R AR 21 [Eriobotrya
japonica (Thunb.) Lindl. ‘Hongzhong’]. & 56 # Ay
WG IR 6 AFA S5 R b . BEIR I I
TP R, R OR LN

1.2 G EFFREMNERIZIT

FER AR LB T A B, BEEA e Y
A TS B FE 00 2 S I SR S, IS R CF- 3400 s >
1100 pmol m?s™)A 10 : 00-16 : 00 FAT -2 475
TG A E R L AR JERRAN PR N [ SR
SERBAT S ; BRI 53504 0.5h, 1Th, 1.5h, 2h;
RS LR E > 9 R 37°C . 38°C, 39°C. 40°C.,
41°C, 42°C, W EH 3 K,

IR 5 A 55 2 sk OSSR B O R
e R — A A DL 5 5 % (20 emx 18 emx
18 em), A T35 ; 7215 5 2 10 Je i, L3 — it
TCHFN R A4, LASE R 5 T i I A e AR
T o MRHEIR TR, S S T B 45 I AE R i
+0.5°C AN . SR R T S G AR I 3 R A
ST R A 4 G- 0 G TTHREE; 1 GCh i BT
TR< 25%;2 KRR B TH AR 25%~50% ;53 24 ik B
M= 50%.

1.3 RAVcHCag ENE

SR AE AN TR] SR Hz P05 3 R B AR SR 52, 37 R
L TION —80 CHREARIRIKFI R R, £ H o

Ve F 205 R 2,6- S i e s Ca
B R RS A k. R 3 K.

1.4 FiRE TR A B AL IERNE

RS S & B 5 B 0 G G B B, R SR 5
M5 A TR IR A 1 R GE DAL B, 7E 25°C
40°CF4r5ES05h, 1h, 3h, 5h, 7hJ5,
RN MDA & HE BT & &, SOD ifiE.
POD &4, PPO 1%,

e e U385 SR T 1 8 £, I S B REUR K
(BLFE R 7 Tl 42 J /8 4y SR R 4L —80 °C R
TRIRVKFA PR VR & H

. 75 2 gt
YRR B x S ARG

MDA & 5 2 R A EL L Z BR(TBA) A1,
FREUCEFZ 1.0 g, A 2 mL 10% =45 £ B2 (TCA #F
JE), 4000%g ~) H B 0> 10 min, B 35 K 2 mL,
ST 2 mL 0.6% TBA ¥ W, ¥ /K 7 15 min, 3
A HJE 4000xg 5.0 10 min, B F 3 W 7E 532 nm .
600 nm F1 450 nm P K Tl & W 0CE, 11 MDA
&, umol g DW %5,

A BB T I E S I8 T 2 E A
FRECH JZ 3.0 g, i 10 mL 65 mmol L B2 2% whiik
(pH 7.8)WF B, 1E 4°CF 4000xg &[> 10 min, HX
W 2 mL, A BEFR 22 vk 1.5 mL AL R
% 0.5 mL, 25°CHHIR/KIEIESE 20 min, HUEFEM
2.0 mL, fR I 2.0 mL 17 mmol L™ % 42 5 it
211 2.0 mL 7 mmol L™ o- Z5% , 78 30 CAEIR/KIE
I 30 min, 285 052 B AR 530 nm K 4b
WO B, SRR A A B T i, T g ¢! DW
Fm

PPO i P 1 &2 R A 40 2% iy ik, LU
43 5l ODjsog o 28 1K 0.01 Ky 1 A4~ ilF 35 1 20 407,
U g' DW min" %75, SOD 7 M 5 R FH ik pumk
(NBT)IE", LAl NBT Y4k i B 50% A 14
filg 15 PR B, ] U ¢! DW 7. POD 1 PRI E R
F A RIAEE, LL4E 5380 OD,yg 0 254K 0.01 7 1
AEEEIE R, U g' DW min™ 75,



558 XBEZEAT it e A R B B3 3 T A A R 441

2 L5 T

2.1 iBEFXRBIRERGER RN

AR SR SR B 5 W 0 B, 78 3 ARG
<39C T FFZe /AL P27 A MEAR SR 52 2 h, R I
W FRER LS. HEREEREGE 40C,FR
1.5 h FF45 IR B AR 5 AL BEREE g 41 °C I, 75
S 1 h I B AR 542 °C15 R 0.5 h R A
GiERER . TEBECHN <40°C T HFLLPAbFE 2 h, 1
R ILPATEREIR ;41°C 42°CIBS 1.5 h BAEP %,
VLETE A ARG HER 20 LA SR 50 % A= #0455
B T 3 {2 40°C (1.5 h), fE DG T 2 41°C
(1.5 h); 1 H., S5 P53 19 A 2B 55 TR e AR R 2L
B C RV, CHRAE— s BB L e s 3
B & A, 1X 5 Felicetti 2% BFg8 45 3 —3,

s A

| L
= ==
A3
i
8
= 2 [ T
g T
e
S o1

0 ! l

0 1 2 3

A EE Y Heat injury degree
I AR A SIS A Ve . Ca iIoCR

22 RAVABSREAGENER

P 12 A T L, 78 % 2 R B i 3 g SR s
S Ve RIS PV E S R e TR e, A
0 ZRHIHIA Ve Friki s, 4 4.13 mg (100 g)' DW,
A 3 R SEIRAR, 2 1.60 mg (100 g)' DW,
AL UL R AR S A Ve A R R A
F

23RHACaRESRERGEERNXR

Ca fedE R MBS M R 2 1E . A 10 B
AL, SRR B T (3 G e R, HUR WY Ca
SR, 0.90 g kg DW ; JJ A & AR
(0 )y s, ORI Ca & 1M 1.36 g kg' DW,
IO, R A Ca & & AR, AEAE SR Rz 2R 05 3 i
JUH

15 B

1o 1 T

Z il

g

&9

g 05 [

o |

0 1 2 3

4057 552 Heat injury degree

Fig. 1 Relationship of heat injury degree of loquat peel with Vc and Ca contents
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Fig. 2 Changes in MDA, superoxide anion content, SOD and POD activities in loquat peel under high temperature stress
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Table 1 Effect of treatment temperature and time on heat injury disease

index of loquat peel

I (°C) F$ 1] Hours
Temperature 0.5 1 3 5 7
25 0 0 0 0 0
40 0 222 55.5 77.8 100
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