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59 5 B4 ) RS DA< JHG o B R S K B SR 2 G
B TERAR G Wz W], i B KR 5 5 (Penicillium
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A SCHR R A I B 0 48 68 R i 3 B BT AR
AHITFEE I RN AR R, 4R T AR I B R o <3
SR JF T B A A S LR, LA D O I 2
FRRE— 2T A A LA S g A Az I i e rh B 5 114
B A B

1 #M#57EZ%

1.1 #R5RH

TR G TR DI 2 5 AR A W BHECA R A
A s B K HNEH 5 (Penicillium italicum ) W F P8 5 K24
WEWFIERT s R W T 77 PR BRARR B (+ A b 4
KA ) PRI RN | 8P A — B, TOR HE R AL
(GRS

L4 S 25 WE B IR 1% 9% 5L ((potato-dextrose agar,
PDA) | % B5 45 %5 b5 N 17 35 5% 2 ( potato-dextrose
broth, PDB) , A i A8 Wil A BR 23wl 5 JL T Joia il 35
R i R &L R T 2 TR A 24 T ( phenyalnine
ammonia-lyose, PAL) &, fg ot @AY TREWFF
JIT 5 2 A T BT R R LR GORARTY ORR
FR S RERARES TR TG0 (B ) AR
S LR BAH B B TR
B B EA R ARE S, IR A YR A TR
ok g G AEN, B 25 AR AL AT IR A D
L2 FEMHRSESE

DNP-9162 B BB IEFRAR , T BT R
LDZX-50KBS U5y 2k Jy 28 K Wi, _E 9 1 22 BT

M) SHZR2 RIS HIR IR G 4 , xRS A
FRAF] s SW-CJ-2FD BN BLii AL TAE &, 9500 i
VA A BR S 7] 5 S—3400N U4 H o s BE , H A<
H 78 H] s TGL-16 AL 3K 5 38 vk B0 AL, 91 e AR
B HULES A BR S 7] H-7650 %1% 5t 7 8 iss , H
A HL S F s SYNAPTG2 B AH 53 | Synapt G2 MS
T ER I DU 2% T S %, 95 [ Waters /23 7] ; TA-XT2i Jfi 4
%, JE[E StableMicro Systems A3 FRZSH]

1.3 ReAE

13,1 #RACHEERR B BRI B 9 45 S B
B 14 ]I AEE e, B TR B i 80 H Wi, A
B — 2 ORI T8, HOBRR EE 1:50 (wv) JITA 70%
L, 60°C 8 75 4 B2 HX 90 min, 8 000 r-min™" &5
L 10 min, SHUEAT LIE W, S BESCER] 15] 97 kAT
B o3 25 A4k, 205 45°C il 75, 45 UK I B R Tk
AR SRR AR VS VR T, B B MR T B oK
BUH G -20°C % B A& . B— 8 R T8, 15
S EON 53.14%

1.3.2 #ArHEER S 2H  RHADE RSO @
- R, PRI L g RTR), LA 25 mLL BB
W, B PR FR (60°C , B 150 W) 40 min, 2R 5 % IR
B0 (10 000 r-min™" | 10 min) , i 0.22 wm fHFLUEE
Je LML

1.3.2.1 bRAESLHIAE B 25 hm ol i P R s A o 25
220 FE B bREWR, AT AR O D Rk, & A
HERIREE LR 1,

xR1 REERNIRE
Table 1 Concentration of standard samples
P B it 24 HWeRE 5 B it 24 K W
Number Standard name Concentration/ ( mg-L™") Number Standard name Concentration/ ( mg-L™")
1 L2 500 8 JLER 500
2 Mk Be &R 500 9 AR 125
3 R 500 10 SRz 500
4 PN 250 11 YRR 250
5 Hik Bt 500 12 RAAT 250
6 BT 250 13 AR 125
7 WETm] 500 14 =M 500

1.3.2.2 ik &0k s ae. Angilent Zorbax
XDB-C18 #:(4.6 mmx 150 mm,5 pm) , i zhAH . B
(A)F10. 1% PR W (B) , itk 0.8 mL-min™", #FHf
i 10 wL, AR 25°C, R 254 nm,, 2P BR R

WA :0~5 min,70% ~30% A ;5 ~18 min,30% ~10%
A, BFIE ESI H457EH 100~1 200 m/z, BAE H R
2.50 kV,#EfLH T 50.00 V, #EFL SRR 50 L-h' 2
UL 2,00 V, B 7R B 125°C, B 7 AR E
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250°C, J# R LA 400 Leh',
1.3.3 JaF &Fikasl4  FIAT PDA R LR AT
MEAFEER, S8 Bill 57 B gk Hl &+
R, EARHETE AR T PDA SPAR I, 28°CEAL 5 d,
SR FHJC I AR BRERACRF Al B 7ok i 8 J=
2A L UERR R P 2255 JFRCAL 1x10° 4> -mL ™ A9
PR ( MLBRITH RO |, BETBERC .
1.3.4  #RAR-T B & KA F B ks A K o )
(¥
1.3.4.1 T ERMNE ZHCH[18] Tk,
VR, B2 mL 1x10* A4~ mL™ B KA A T
BIFWL A 2 mL PDB R F83E , BN AHA I # 1 &
KRR 0.5.1.2.4.8.16 F132 mg-mL™", LA
BRI BEEAAL B R, T 28°C (200 r-min™' 5 F T
FENG 20 h J5 WGBS T K AR, BT
ZMEE 200 T, AR E 3 APAT .
1.3.4.2 WZERMFIGET M E R BU#FE
TRV AR I R AL RS KR B LA K
TG00, K PDA B3R BB C K B IE SR L K i 24k
Ji BRI B Ry R 20% £ B W i, IF 7518
I RIS B INE] PDA K5 3R B A5 BHOR i B2 R e J32
WK M 0.,0.5.1.2.4.8.16 F132 mg-mL™" ) PDA 1557
B AR AR TALARTE KA BT R r B IR Ak IR
HARN 6 mm B YFE TS A BRI SR Y 5 77 L A
oAb BEREFREEE T 28°CHEE 48 h, AL E 6
VAT, i R AR TR 22 A K E (mycelial
growth inhibition, MGI) .
(de - dt)
(de = di)
o, de X BRZH S 2 B V& ELAS , mm g de S b B
MY B, mm; i HREPHRIEATRTE B2 mm,
Fi 9% 48 h i, SE A M) U AR A A e IR B A
Ay fe /N B W BE ( minimum inhibitory concentration,
MIC) . 1537 72 h J&, 58 4 30 il BT A= K i S {1 v B2
BN R 2 KA E W E ( minimum  fungicidal
concentration, MFC) 272" B by I Ji 4 122 i ) 1109 5%
KA 99. 5%,
1.3.4.3 1 H H 5% ( scanning electron microscopy,
SEM ) W 2O B B B ( transmission electron
microscope , TEM ) WL %¢ 4 i AR 4l SCAk [ 22 ] L i
SRR SCHR [ 23 ] 19 7 BT IS AEE e, W IRIE
IR TE A PDB 55353 h B R (120 remin',
28°C) K5 F% 48 h Jo PRIUIR 22 Bk, I W R 5% b R VA WK
( phosphate buffer saline, PBS) ZZ W& (0.1 mol - L™,

MGI = x 100%

pH {H 7. 4) vhyE B 22 Bk, DL S5 B T 0K i 8 i 20 vk i
4390 MIC Al MFC AYAL B 4540 B 6 h, L) PBS %
WA RRIR, RGBT 3% % R bt (4°C)
FEH PBS & MR Ve, BFK 15 min, R 3 IR, & R
WeRE 20l (AR FH 250K 30% . 50% . 70% . 80% . 90% .
100% ) BB WAE S, B R A FE 10 min, H 1 100% &
B K 2 K, AT BES TR SR 2 (L 450k 1
3,101 3 1) YRIBEAE S, B MEK 10 min, e fq AT
BEPEME 1 K, i T ANAE RS T e A
BE TSR HARE AR 3 AT, HR R LR A IR
AbBERE 28 O BERG FE VR IBE S , FHJC/K PR PEMGE 4 1%,
FRIR 15 min, AP 5 3T W), TE ST
WA WA AR, bR E 3 AT,

1.3.5 #hARrrEH M2 RE FHERa TSR
1.3.5.1 BORM- S ER AR AR OGS 5 4l 1k )5 1R

AT BET Y, A K VA 28 2O BE 73 o 1 4.8 .12
mg-mL™", LA X R
1.3.5.2 FEABALE SR Sellamuthu %52 {735 3F
WA, B CE T 2% (v.v) IR ERRENIA I
TR 2 min J5, BUB BT RS AEBRENL R S 41, 8%
Je R ARG NAET T F SR S Ar Sl fL 1 4 (K 4
mm, FL#% 3 mm) , R I AR 2000 ) L i A 10
pL W EEAR Y R 1.4 .8 .12 mg - mL™ S5UA I 5 R 95 v
THK, HRRTIE#EA 10 pL E KM HHH T 897
W By JE e 3 R O R Y B R A (TR
20+ 1°C , AHXHRLE 75% ) h AT B IR, 7E K O
2.4.6 dBIERKEA (mm), BB 15 AR
S E 3 AT, G E R 3K,
1.3.5.3 REGEFEENE RHBAACGHEITINE, 5
3K (SMSP/6) HAEA 5 mm, NN 5 mm, N E#
FER 1 mmes™, B KA, A5 4 A 2R 52 49 901 =2 FH
BRI TR 530 B 5L, A AL B 15 AN SRS 25 B X1
1.3.5.4  BHfARSCHEEIE I E  EHUEIS Y 15 4
FEHRSL, 260,24 Fl 6 d VU BOR S2 BE 2~ 10
mm 5B AN 200 R RS WO R T - 80°C VKA
B URARATE . P BRI G U B A T LT R SRR
KN R R fi#t % ¥ ( phenylalanine ammonia-lyase , PAL)
SR OGRS PRI 2 . v R 1Y 1 £ 27 SOk
(251 Wik ilb AT, R 1 2 11 93 % f2 R H Bradford
TR A W R &
1.4 HiBEOH

KJH SAS 8.1 3K 1FHY One-way ANOVA 43H7 T 15
B, 22 5 8 3 53 Hr H Duncan’s multiple range test i#f
L EHE(P<0.05 FnZRtt ), KA Origin
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Pro 9. 0 #A4HIA
2 HRESWH
2.1 FHARMEFERKD D

AL T AT, ZEBC G 14 FhAR e S SR %
P AT e 2 Blos o, 43500 A Az T R0 A
& 1-A AL, m/z = 463. 09 1) 0 15 I 2 S 4 Kz b

HESUE T2+ [ M-H] -, iR 7. 23 min, W
TR 6 432. 44, WK 1-B A1, m/z=447. 09 1Tk Ig
SEM U FAR WSS BT [ M-H] -, R [E]
8. 00 min, IETHFL A 4 883.35,

P 2 AT SO I B b BT R Ay R R
Al R (B R 28 ) 0 S B (BRI RS ) o H b S
A& B S s 314.960 me - L7 M S BN
158. 652 mg-L™",

2 W EEH

. 957 A f‘ﬁ”ﬁﬁ 7 %18 8.00
2 48833
3 6 432.44 335
g
k| N
4
"
]
g 6.22 L

-5 vlvv'r"'H:"'\" T T N 'Sv-vwva--ﬁuwﬂ-"v'Hw'vv'v-“'vv-

25 50 7.5 100 125 150 17.5 25 50 75 100 125 150 175
LR B ] Retention time/min LRI ) Retention time/min

951 ¢ 512
|
2 ‘
g 1.25
g !
“é’ | 117
E T 2.10 7.23 7'F5 .
‘m l | 7.99 o 13.81
% J " 4 \ ] '.. 'l " 9A53 18.91
- 1.04 | so2||5es. 88|l || | 889 \
F el bt e

B U000 400 600 800 10.00 12.00 14.00 | 1600 18.00

LR BEBFA] Retention time/min
Bl 1 BRI RS SRR AE B iE - E L E (254 nm)
Fig.1 HPLC-EIS-MS of the samples in Moringa oleifera leaves at 254 nm

K2 BAMPAEBOEZRS JEE I 3 0 T 4 5, Y R OR ok B R v KT 8.0

Table 2 The main compounds of flavonoids in

Moringa oleifera leaves

LB R e piE
Retention Concentration
Number Compounds . K .
time/min /(mg-L7")
1 ST 7.23 314. 960+25. 468
2 b B H 8. 00 158. 652 +18.812

2.2 HAMERNEANSTEEMEIMERKGMEE
H

2.2.1 #kAKrHHBASTIAT H LG Hw  HE 2 AlA,
AS TR e B FR) A i 2 R o 72 KR 5 B A Y i R A
S EAMRIVE R (P<0. 05) , 1055305 SR it 2 A I 5 e o

mg-mL™" B KRR BT &R R 0, R B vk
JETN B i 2 A 57 A ) T RO R R
Ko

2.2.2 #AFHFERNBLARKIpHE R AMNE  RE
3 AJR A i B T X K B 1 TR 22 A KR 4
YER SR — (R A0 . 5557 48 h B ,4 mg-mL™
FRA I B O 28 56 2l T 2 KA B 22 i A K
K537 72 h B ,8 mg - mL™ 5 HE 2 B X R KR 7 A
22158 A BRI RO i R R R R Y
MIC 1 MFC 23514 4 mg-mL ™' #1 8 mg-mL ™",

2.2.3 SEM WLE#H At HEA EXAFEHLYE
a9%e IR 3 AT AR I R X R R R A I
A —E BRI, X R 4 AR S T 22 HE S ) L35
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Table 3 Effects of flavonoids from leaves of Moringa oleifera on mycelium of Penicillium italicum

B - BB I

Concentration of flavonoids from

B 7R ELAE

Colony diameter/mm

CPAITES

Mycelium inhibition rate/%

leaves of Moringa oleifera/( mg-mL™")

48 h 72 h 48 h 72 h
0 10. 06+0. 84a 19.54+2.31a Oe of

0.50 8. 78+0. 23ab 12.44+1. 04b 31.58+2.39d 52.42+2.42e
1. 00 8.01+0.59b 9.91+0. 36¢ 50.49+3. 18¢ 71.16x1.97d
2.00 6. 85+0. 68bc 7.93+0. 26d 78.95+1.75b 85.72+2. 11¢
4.00 6. 00+0c 6. 89+0. 67de 100a 93.42+1. 85b
8.00 6. 00+0c 6. 00+0e 100a 100a
16. 00 6. 00+0c 6. 00+0e 100a 100a
32.00 6. 00+0c 6. 00+0e 100a 100a

L FFIARR/NG PR3 IR 22 5 1.3 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference at 0. 05 level.

100 -

B & Z Germination rate/%

0 05 10 20 40
B M BB BE

Concentration of flavonoids from leaves of Moringa oleifera/(mg-mL™)

80 160 320

e 4 R TN S 7 R e i A o S
AL BRER 2 5] 22 5 1.3 ( P<0. 05)

Note; Different lowercase letters indicate significant difference at
0. 05 level between the different concentrations of flavonoids
from leaves of Moringa oleifera treated groups.

B2 RAMHERNEAFEEATFHLHZM
Fig.2 Effects of flavonoids from leaves of Moringa

oleifera on the germination of Penicillium italicum

A, AR, B IE F M S A IR S5 R, HLE 2
IR, T4 MIC F1 MFC ¥ J5 SR A - 3 i b 2
(TR 75 5 I TR 22 1 R 2 (RS B R B R A
fb, Hor MIC AhHRZH 1R 22 3% 1 4 46 HORLRE ASSF- | TR 24
L2401, MFC AbPRZH TR 22 1A 48 45 B iR, 50 F B ¢
MIC AbFRZH o™ 5, 22 B SRl s, LA
e AN, B A

2.2.4 TEM MR A E XA FEHENARTLE
e %em PR IR 4 AT X R G T 22 S R RN 5 R
Y b RE ST AL | A0 i 2 A0 2R A T E R (] 4-A R

M 7R ) o SR I ¥ R Ak B A 2 KR 7 B T A
22 NI S A AR A I S, MIC A0 40 1Y) T 22 N 45
432 B [ F2 B (R 4008 | o Rt 25 410 A B (1T 4-B ik
2 FiR) AR AZ 5 O (] 4-B Fisk 1 UiR) o
JITA (10 40 25 X5 AR AR AR ANV | 7 e A R B T
PIER IR ZS T 1 MEFC Ab BEZH 725 AL B A 5 | 32 45 P
T E N A AL (B 4-C ik 3 TR, B R
(AR A7 A, B BT AU (18] 4-C ik 4 s ) | 4l
CAET, LaRZER R BOR i B T ] i 08 2 KR 5
BN, ST,

2.3 HAMEMRNEERERENHEIER

2.3.1 AT HBMABGEFERNFTEHNLEER
SRR E G Fen RS AL BEE IR R AR 42
PR B B P 1T S BT o A 8, (R ) R 32 A - 5 T
AEPRZA A% 5 CK AA% I T B BN AR R, 78I
Eﬁ%ﬁiﬁﬁ,%iﬁig—l\ﬁﬁ%%ﬁ,fﬁ 12 mg'mL_]%ﬁ*n‘f
B Ah HZE AT R R v B R R (21,96 N) |, HOOE: 8
mg - mL BRI AL PR (14. 69 N) , CK (A B
K (9.97 N) |, fb 21K T A [ v B A - i ) A
2H ., VBB - S5 TR BE A AT S5 2 4 A7 Yo J L Bz bt
T R R

2.3.2 HRAHEAMSBGEFEXANFEHLEER
KB ARYre HE 6w IE R I Al 4 R B
BEEAR S S 0 T 3 28 BROR i 2 T Ak B 1) 4 A
R TE EARYRT CK, s 6 KA, £ Wk B2 B it
T A A R ZH Y T B AR B E KT CK 12 mg-mL TR
A B Ah 32 ) PR BE EL AR 25.42 mm, 1,48
mg - mlL R - 25 i b L ZH 2 0] 05 BE AR G 3 22
o BT T RIAL, PR I B R A0 3 e 8 A 8
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WRF Firmness/N

S3400N 10.0kV 9.6mm x4.00k SE 10.0um S3400N 10.0kV 9.6mm x4.00k SE 10.0um S3400N 10.0kV 9.5mm x4.00k SE 10.0um

e ra: WTHRZ ;b BRI B MIC ZbFEZH ;¢ . BRI 3R MFC ZbBRA
Note: a: Control. b; Treatment with MIC of flavonoids from leaves of Moringa oleifera.
¢: Treatment with MFC of flavonoids from leaves of Moringa oleifera.
E3 HAHERURERFSERLESE
Fig.3 The morphological alteration of Penicillium italicum hyphae observed by SEM

T A X AL B BRI MIC b FRAL 5 . ORI S50 MFC b FRZL; M ZoRifA
Note: A: Control. B; Treatment with MIC of flavonoids from leaves of Moringa oleifera.
C: Treatment with MFC of flavonoids from leaves of Moringa oleifera. M; Mitochondria.
B4 BHERURSEAFTERLNBESE
Fig.4 Internal morphological alteration of Penicillium italicum hyphae observed by TEM

il ek BB b 2 LB K b LS00 I LA
Thvens BB,
35¢ K
221 mg-mL?! aL
30 Y4 mgmL! bbb

8 mg'mL"!
o5k EE12mgmL!

§
\
\
\

A

HHRER
Lesion diameter/mm

V77 77" 7

)7

A\

AN

V77 2 7 7 /7

?W
g
g
/
g
.

4

W58 A A] Storage time/d 6
RIS 1] Storage time/d
1 ANRING R IR [R]— I (8] A [
Y JEE A B R Ak B2 [ 22 5 Bl6 FAMEAMNEHHOERERNZM
B3 (P<0.05), T, Fig.6 Effects of flavonoids from leaves of Moringa
Note ; Different lowercase letters indicate significant differences oleifera on lesion diameter of kumguat wounds

at 0. 05 level between the different concentrations of flavonoids
from leaves of Moringa oleifera treatment groups at the

2.3.3 HATEHERAMNSAEHGHELEN T HES

same storage time. The same as following.

E5 sokMSdets Ry s e Em AL AR i g R X e A7 )7 0 7 R LA — i RS2
Fig.5 Effects of flavonoids from leaves of Moringa TE£S e A 8] , 5 CK #itb ,;@E* e ] Ak B 2H X6 AH O

oleifera on firmness of kumquat peel Bl I v ELG AN R AR S 2 FEN KR 2 56 4 fl



1034 % R

C 46

12 mg-mL-! 8 mg-mL"!

1 mg-mL"! CK

B7 BHAHERNEESERIIMEZR(E 6 X)

Fig.7 Inhibitory effects of flavonoids from leaves of Moringa oleifera on blue mold of kumquat after 6 days

55 6 R, A — B TS e EE 4 A
556 KRBT, 12 mg mL™ BRA 2 T Ak 2 21 S 158 i 0 14
R T HA AL B (1] 8-A) , B M E T R EEY
TEPE(P<0.05) , PAL {EPEAENEHT 4 d — B AT |
FHta#  AXFF CK,4 .8 F1 12 mg-mL™" B M- HE R A4b
HRL] PAL TEPE 3 LT 5 50 2 v v B O I 3 ] Ak
T SR L ARG SR 6 KINE, PAL 3% 4 B F
A 12 mg- mL "R M S AL FRAL PAL 36 M — B 3%
T AAS A (] 8-B) o LT 5 il T 4 A A
B —E 2 b Hh 8 12 mg-mL™ B M8
Pl b 20— B 5 HA A A AETE 3 25 7 (P<0.05) , H.
BEFE®T CK(K 8-C),

3 i

F5E A B T 308 5 A7 P L R A A I e e i
KR ARIMTAVE T e e M FLTE AL A5 W s il 7 3R 7T
T 10 ) DR 5 85 1) R T A R 4 PR ) S R
M 22 K BEAh, Jabeen 261 35 K
S R BT BTG VR S R IR TR S A G, BT RE S Al
MBS &, SUE B R AN BEE S A K, AT
GG RN ORI B R M EFRELNAERA
THIVERT, L6 2 7R 1 A0 0 R, 8 aed AN [] ve B 1 R
AR BT AL B TR 22 WS 4, T ORLRE Y 3R T ) 9™
FHRAIMIBE B G , Ab, 8 G2 A A 30 T 2 44 i o =2
i, M BT AINAL , 2 ML 52 BN [ BE 45847 . 400 vT g

SRR AL A % e TR R 40 it o B A T HVE T, A
T B Sl 1 A8 Ak, Bt T o 5 6 200 i D9 1) 78 R
R, e S EEm st

e 3 2 A e SR S U ) EE LS A, T I B X
GO R A B RO . AR, BRI
I T REAE R BB D T A T L R A DT HRE
T BEE R e B M I ORI R ASBHE Y X REZH 4 A
R T B, X 5 Tesfay 261 i 5 AL, AT fiE S
Y BEZE AU S B E R e AR YRR R AR R
TR LA K SRS FIGE A9 1 i SR A G, o 2R e R Al 2
AL KA RN TE K3 1) i SR 2 v SR P ZUBH A R G
S B SRR SRR A A R 0 L S B Y R
i A B I B A I A, 2 X L o 3 RS
MY BT R PR BRI G SR S S R A AR B
RS SR SRS 7 5 T 5% S B4R 5 1 U il
A i BT R, 5 AR 0 H R I A A A LA A
o WFFE 3 B, S i 3 4 0 39 0 25 e SR S Ak
B AR R I, 50 BRZE AL 4.8 .12 mg - mL™!
PR P 2 T A FEEL 2 17%) SRS T i 0% 1 B W AR, PR R
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Prevention Effects of Flavonoids From Leaves of Moringa
oleifera Lam. on Kumquats Postharvest Blue Mold
and Its Possible Mechanism

CHEN Xiaofeng REN Hui XU Feng® WANG Jing SUN Meng WANG Hongfei "
(College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo, Zhejiang 315211)

Abstract:In order to investigate the effects of flaonoids from Moringa leaves on postharvest kumquats, the inhibition
effect and mechanism were studied by in vitro plate inoculation test and in vivo injury inoculation test with Penicillium
italicum. The results showed that the flavonoids of moringa leaves significant inhibited Penicillium italicum with minimum
inhibitory concentration ( MIC ) and minimum fungicidal concentration ( MFC) of 4.00 and 8.00 mg + mL™',
respectively. Scanning electron microscopy ( SEM) and transmission electron microscopy (TEM) analysis showed that
the flavonoids from leaves of Moringa oleifera could cause the distortion of mycelium, which changed obviously the
morphology of Penicillium italicum hyphae. The intracellular morphological structure showed that the flavonoids could
destroy the membrane structure and organelles, leading to the outflow of intracellular contents and intracellular
hollowing, and causing bacteria death. The results of injury inoculation showed that the treatment of flavonoids from
leaves of Moringa oleifera significantly reduced the diameter of kumquat lesions, and maintained the hardness of
kumquat, while enhanced the activity of related defense enzymes, such as phenylalaninease (PAL) and chitinase. The
activity of pectinase was low, which could enhance the disease resistance of the fruit. It is of great significance for the
application of moringa flavone in the storage of citrus fruits after harvest.

Keywords ; kumquat , flavonoids from leaves of Moringa oleifera , Penicillium italicum, antibacterial activity , storage and

preservation





