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Dynamic Response of Physiological Metabolism in Postharvest Citrus to Crude Toxin from Colletotrichum gloeosporioides

HUANG Xiaolan', WANG Rikui'** HAN Leng'?, HE Mingyang'?, ZHOU Lian"?
(1. Citrus Research Institute, Southwest University, Chongqing 400712, China;
2. National Citrus Engineering Research Center, Chongqing 400712, China)

Abstract: Objective: The dynamic response of physiological metabolism in postharvest citrus to toxin from Colletotrichum
gloeosporioides was studied to obtain a better understanding of the interaction between citrus and C. gloeosporioides.
Methods: The crude toxin was isolated by organic solvent extraction, and its bioassay was performed by the acupuncture
method in postharvest citrus. Moreover, the dynamic effects of the crude toxin and pathogenic bacteria on physiological
metabolism of citrus fruits in terms of the contents of phenols, flavonoids, and malondialdehyde (MDA), cell wall
components in citrus peel and the activities of polyphenol oxidase (PPO), peroxidase (POD), superoxide dismutase (SOD),
phenylalanine ammonialyase (PAL), and f-1,3-glucanase (GLU) were analyzed. Results: Typical lesion caused by the toxin
was observed, and the content of MDA was significantly increased, while the content of cell wall compounds was decreased.
Upon treatment with the crude toixn at a low concentration, there was a positive correlation of lesion diameter with the
content of flavonoids, lignin and the activities of PPO and POD, whereas a negative correlation existed between cell wall
compounds and lesion diameter. However, the defense enzyme system and citrus fruits were damaged by the crude toxin at
a high concentration, causing a dramatic decrease in the enzyme activities. Conclusion: Physiological metabolism of citrus
fruits can be influenced by the crude toxin of C. gloeosporioides , and thus it plays an important role in the pathogenicity of
C. gloeosporioides.
Key words: Colletotrichum gloeosporioides; toxin; physiological metabolism; citrus
DOI:10.7506/spkx1002-6630-201707039
TS TS201.3 SCHRPR TS A SCES T 1002-6630 (2017) 07-0247-06

Yieke H 1 2016-06-07

LT ERHTAHGHRITE (cstc2016shms-ztzx80005) ;R I H (201SBAD16B07)

PRI BN (1991—) , g, WEWRFesE, BT AR SN T K. E-mail: 793105210@qq.com

HEEEE: FHZE (1962—) , 5, RIBEFLR, L, BT o RGN OREE P00 . BE-mail: ewrk@163.com




248 2017, Vol.38, No.07 B53ik

=

F13CH%

FUNE, EHFE, #A, S HIAER S AR EARSERTR f R R R R I Sh L], AR, 2017, 38(7): 247-252.
DOI:10.7506/spkx1002-6630-201707039.  http://www.spkx.net.cn
HUANG Xiaolan, WANG Rikui, HAN Leng, et al. Dynamic response of physiological metabolism in postharvest citrus to

crude toxin from Colletotrichum gloeosporioides[J]. Food Science, 2017, 38(7): 247-252. (in Chinese with English abstract)
DOI:10.7506/spkx1002-6630-201707039.  http://www.spkx.net.cn

R JFL 7 A T B 5 W A AR R S K ) B L
e H B ] R JH B KRR I # (Colletotrichum
gloeosporioides) JR G i I 1) 3 BEHUR R, AR
BURRE T, BE TR EU 18] (R AH A 7 A e B A R A,
R A FE R H T P R SRR R 9T
= B P R (0 A R R RS R L B g a1 )y
T, 0T R R A 7 3 BUR LR R E D . B A G
IRt R I TR B R/ IR e AR A SEpHAR . 5 R B
43 WA R 1 R g R 5 00 A D% 114 ik R 2 s i B 1 2 7 1R
T, O pHAH S5 2 1 2 R s IR T (K B0 4. AR,
XKLL E FEEPER RN AEZMN . SathfgS
HAZ R B, o T8 0n o 3 2E BAR I L 25
TR RED, NI, ARSI LR A DL R 427
FRIUHIEE R A b, BIF 70 O] AR AR 76 el 309 17) A 3R
WHFEIR, 5 LR — D MR IR A 5 JE TR 1 B0 B BE A A
W AT

1 MHS5HEk

1.1 ARG

JRE T IR IR B P A Sz 28 I Ti447 4588 (Citrus sinensis
L. Osbeck cv. Jincheng 447") S5 /3 B 3. SRR T &
PRTTER B S A SR, oA bRS 447" B

MR EKRFRE: NaNO, 3 g« K,HPO, 1 ¢g.
KC10.5 g« MgSO, 0.5 g. FeS0,0.01 g. FEHi20 g, 751%
7K1 Lo
12 {XFHHWE

SPX-150-Z#kZ 7% 4H LM RLRER&HRA
Al; ZHWY-200BfEIRBEFRIRG & R Ass
HIRAF; SW-CI-IF@i T1EG  HERERHFMLR
PERFARERAF; TU-19015K4Mr et dbatd
Mg A 2$ A IR A B s MIR-352H-PCif F P55 5206 46
MDF-U4186SEE AR5 7740 FA MR RT3 piik X
Atk HISSORA Xm0 8l  KIPHIACE Ol
IXEEA R AT
1.3 ik
1.3.1 e JH Bk 25 25 1 i 4%

MR SCHR 12177 ¥ 9 38 2418 e LA 6 J5 8 T B
FER. BRAF T4 CKFEM R T SR 5 R 7

WEA, 28 CHEELLEEFRT do HATALZRHUE3 BE S5 mm
I PET-500 mLA S R 8 IR Rk, 28 °C, HBH,
135 r/miniE 2E 3757720 do BEFRMISEH4 JZ L Amd uE,
HABHEONEC (10 000 r/miny 10 min) , 15 Ei&
Wo TEANHURE F NN SRR R R, HR3% 845 P P
WHRMRETEBRAENA, ELZEIR3 K, HEIHHEN
RS FH 8 3 78 R ASCUR P 28 R R 4, R4 1) T 7 i L v L
BER, IIATCH K43 R 7 & <8 9100 mL.

1.3.2 ARSI A £t B R ) %

BUSL B AR, R TS KR TR L, &
TR Bk O T B TSR, FE TR
WORE, (EFF2RE 91X 10° spores/mL, 4.

1.3.3 BRI

RN — W e i R sE, 1555 HT75%
MRS T B, T . iR 1o nLHE W, LA
TEw AR, RS EE T28 C. AR N85%
REFRAA I, DU E SRSEBE B . BN A3 WX
HE, BAESI0 NS, ARSI .
1.3.4  HmEEhastss

EPEAN TG KN — . Toos T I M AR SR sk
PERSER MR, I T1% 5 F75% ks i 8 . 1
T#&H . ARSI A3 M, A3 RES,
A EE10 AR, FATSLERIE00 . 140 R
PER0 pLUHEE 2, SH240 NI R0 pL i A 5 JH 3 7l
TRIFW, AR E IR0 pLE K . ST
RS, BT28 C. XRS5 %M AR IR H IR 1T 7740
AW, T80, 1. 2. 4. 6. SKIMERK EA)G, HUE
PO RN T em X 1 em SR 7 L4, Ao S0 VR T B FR) i
T —80 CUKFHRVRIRAE, & FHIE & A A5
1.3.5 AEFAILIERIN
1.3.5.1 By, REESE e

PRI g2 B EE SR A, IAN50% F #£30 mL,
PEIR IR 7 $E HL60 minJ5 &A% 20 (10 000 r/min.
10 min) , HU B35 RIS A o Ry 1 R Pl s R
FHAR MR- bE 3R, DL B 7 R AR b o il 1) 1 A
Mgk (A7 Ny=0.281x—0.215, R’=0.996) , H%
BEHESERKE TR (ng/g) #x. FEESEHNE
SRR TIEM, PP T O bR e S E AR HE I 28 CEA 7
T Ny=1.046x—0.004, R’=0.999) , HEEHLEEST
(mg/g) Fx.



MALAE S Rtz 2017, Vol.38, No.07 249
1352 BB R v s S R T e, T L AR R 25 L I

FREX2 g R K, A& EA R, BT
4 CURFEPIE LA, B0 (10 000 r/miny 10 min)
B biEw, RIS MBEIR G . 2 MBS (polyphenol
oxidase, PPO) ¥E MM & KA JLZREE", LAAES> Bl
TR CA Aygm) 0.0 —ANEERG S50 A
fif (peroxidase, POD) il s KA @ AIAmE", A
5 B R SRR RO BE AL CA Ay ) 0.018— AT
J1r; EBEAYEALEE (superoxide dismutase, SOD)
i P 5 SR 5 UM Cnitrotetrazolium blue chloride,
NBT) & JEE", PIAIHINB TG IE 5 N 50% T 75 (1)
BAAMEE AL RN R EZ A (phenylalanine
ammonialyase, PAL) sz R KBSk, L
BN RESE R (D) BEAE A R 7E290 nmi K AL
JEEEHINO.0 1y — MRS L. p-1,3- R AERE (B-1,3-
glucanase, GLU) XM Luo Yang®5"* {73, LLEERD B
FrORE s RS T RAAZ R4 1X 107 mol#
EINE N — ABEE M BAL . RRH SRS NEA
1353 A EEERENE

SRR I, OE M M. FRI2 ¢
REKY, MA30 mL 5% =H o8, Bigd®R, &
(10 000 r/min. 10 min) HU_EiEWAH TIE. AN
(malondialdehyde, MDA) & & ¥.47 Ammol/g.
1354 YR, PLYER. AFER. RIREENE

RYEZ . RBTE S B E SR FH AR IR IV Ak i - B AR R A
Wik, PAYE RS B RADNSIE ™, g4k, F
AR ARENGEUH GG BEMNET 5 HER
ANy FRRCE B E R TR R AT I e, AR
DAAE - FUBERE IR (Y B B B (%) 3R
14 HdEsabr

KHISPSS 17.0AMExcel F A Xt s 4 4 734, PR & 1)
25 R S E 4, FEH Origin 8. 1814214,
SEEG A ERH R Ul + s EEIR

2 HRSHH

2.1 HBERIE AT I 4

o X
O AR

b

JRBEE 1%/mm

C

%ﬂ d d d d

1 1 1 1 1 ]

1 2 4 6 8
FE I A]/d

d
’—I—FI—‘
0

AHFERFRRZERRE (P<0.05) .
E1 EsEiRHERRREEREL

Fig.1  Changes in lesion diameter in citrus during storage
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