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Isolation of antifungal components from the fruit of
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Abstract:In order to explore the application prospects of Daphniphyllum calycinum in controlling
agricultural disease,ten compounds were isolated from acetic ether-soluble fraction of D. calycinum by
column chromatography and recrystallization , and three plant pathogens ( Rhizoctonia solani,Sclerotium
rolfsii , Fusarium oxysporum f. sp. cubense) were used to screen antifungal activity of the compounds.
The structure of ten compounds were identified as p-methoxybenzoic acid (1) , p-hydroxybenzaldehyde
(2),5,7-dihydroxychromone (3) ,p-hydroxybenzoic acid (4) ,trans-p-hydroxylcinnamic acid (5),5,
7,4’ -trihydroxy-3'-methoxyflavone (6 ), kaempferol (7),B-daucosterol (8),luteolin (9) and 3,4-
dihydroxybenzoic acid (10) by NMR. The antifungal activities of nine compounds against the three
plant pathogens were tested. At the concentration of 100 mg/L, compound 3,6,7 and 10 exhibited
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antifungal activity against R. solani, with inhibitory rates of 58. 1% ,74. 3% ,85.0% and 79. 5% ,

respectively ;compound 6 and 7 showed potential antifungal activity against S. rolfsii, with inhibitory

rates of 66. 2% and 72. 5% , respectively; compound 6 had weak antifungal activity against F.

oxysporum ,with inhibitory rate of 54.5% . Compound 1 —7,9 —10 were obtained from the fruit of D.

calycinum for the first time.
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Table 1

Antifungal activities of the methanol extract and its solvent extracts from the fruit

of D. calycinum against three plant pathogens

###%2 Inhibitory rates + SE/%

FeaY

Samples IKRELRTA (24 h) - FWAIE MR (24 h) THEMZR (72 h)
R. solani S. rolfsii F. oxysporum
I EEHLHEY) Methanol extract 23.7+1.23 b 25.9+1.32 ¢ 8.5+0.60 c
FIMEE £ By Petroleumether-soluble fraction 20.2 +0.83 ¢ 28.5+0.21 b 22.1+1.08b
215 g # B EtOAc-soluble fraction 100 +0.00 a 66.4+0.79 a 84.5+0.90 a
JKJZEH H,O-soluble fraction 13.9+1.05d 18.9+1.52d 5.3£2.68d
D BT N 2 mg/mL; Y R 3 WE A AT + KRR, [R50 TR R % KR (E 5% K 228 R B3 (DMRT) .

D The concentration of each sample is 2 mg/mL;? The data (mean + SE) in the same column followed by same letters are not significantly

different at 5% level according to Duncan’s test.

2.2 KEVMEHERE

AW 1 T EE R SR CAlBE/ ) | 53+
KM CH, 0, ,H:'"H NMR F1 "C NMR %k 5 3k
[8 ] gt Fe A — 3, i e O o FAR B R

AW 2. TR EIECRED, 7050
C,H,0,,JL "H NMR F1 "C NMR %#i 5 3Cik[ 9] —
B, B O R R R

e 3: e R & (R, 27X h
C,H,0,,: "H NMR FI "C NMR %§#& 5 ¢k [ 10]
HRE— 0 e O 5, 7- TR B R

a4 TOFR KNI, 27X 0
C,H,O,, 3 "H NMR %45 5 Sk [ 117 Ao 8o o dx,
Ffid It TLC 55 2 R H R vl b 27 7 b3, HL R,

B —30, M SR UE S TR G D HoIA a5, e B o
Jo TR, B0 HO AR R R .

G S: TP BRI (NER) , 5310
C,H,0,, H: '"H NMR F1 "C NMR %4 5 3¢k 12 ]
— 3, W R R O R PR .

G 6: BT EE KA (HNE) , 45 F 20
C,H,,0,, H '"H NMR #I "C NMR %k 5 3z ik
[13]HeAR—F, Mg Holy 5,7,4'-= 1 563" -H 48 3k
B

WEW T EETETEHAKR (N, 551Xk
CsH,, O, £ '"H NMR # “"C NMR #§ #fz 5 3k
[ 14 JARAT , ot HO A5 B o

a8 |k K (EUi/WEE), 70+ N0



264 & %

CysHe O, Kz b & W 5 B-tH 2 b H br i 5 24T
TLC W&, H R, {5 — 5, HIR & YIE SA T B,
YE N B-IHE M

WGP 9. EE T ETMA(HE), 4+
CysH,,O, 2 "H NMR A1 C NMR ¥4 5 3Cik [ 15]

EVRE Vol. 15
HHAF e HOWARBRRL R
&Y 10 T @ E & (W), 707

C,H,O,,H."H NMR 1 “C NMR %4 5 3Ciik [ 16 ]
— 3, W HoR 3,4- TR HOR R
AV 1 ~10 ffL2-2549 W, Scheme 1,

Scheme 1

2.3 KEMIIEEME

BRALE 8 (B-W1% ) DILE PN A | Y A S5
70 P PR AR A 22 T R REREA T 2 0908 R I R b, 3o
R MG WHEAT THIL MRS E . 4
(#2) %M 7E 100 mg/L T, 547 3.6.7 F110 Xf
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Table 2  Antifungal activities of tested compounds against three plant pathogens

4% Inhibitory rates + SE/%

i wam s - " . - o
Compounds No IKFFLURETE (24 h) T R (24 h) FHEMEE (72 h)
) R. solani S. rolfsii F. oxysporum
1 17.0+1.73 g 47.8 £3.31 ¢ 33.2+1.24 b
2 -12.4+1.80 1 32.5+2.80d 25.0+0.84 ¢
3 58.1+1.47d 22.5+2.41 e 21.0+1.75d
4 30.4+1.50 f 23.8+1.29 ¢ 15.1+1.29 ¢
5 47.2£1.52 ¢ 13.7+1.37 f 11.2+£0.59 f
3 74.3+1.46 ¢ 66.2+1.19b 54.5+1.14 a
7 85.0+1.40 a 72.5+1.79 a 25.9x2.41 ¢
9 2.5+0.16 h 30.9+1.42d 20.5+2.63d
10 79.5+1.10 b 10.2+0.40 ¢ 5.61.06 g

VR 100 me/Ls ) Fp B 3 WAL + ARiER , A 5B E TEMIR R TE 5% KSF F 22 ROR 8.3 (DMRT)

D The concentration of each compound was 100 mg/L;? The data ( mean + SE) in the same column followed by same letters are not significant

different at 5% level.
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Table 3 Toxicities of compound 6 and 7 against R. solani and S. rolfsii after treatment in 24 h

AL/ =2 » AHIE R AL AHXSRE 148 %L
a S EPIEEyE ECy)(95% CL)/ o ki -
Compounds Correlation Index of relative

Fung Regression equation (mg/L) Xy

No. coefficient toxicity
6 IKFESAR T R. solani  y= -6.478 2 +5.908 7x  87.61(69.39 —110.63) 0.9789  6.30* 25.62
TN ENGTE S. rolfsii y=-3.4808 +4.080 1 x  119.84(77.19-186.07)  0.9870  6.45* 12.34
7 IKFESARE R. solani  y= -6.987 4 +6.1003 x  92.27(74.90 —113.66) 0.9870  5.30* 26.98
TR S. rolfsii y= -4.039 8 +4.156 2 x  149.63(93.26 -240.06)  0.9870  5.40* 15.41

ZHR KRGS IS R. solani  y=1.187 3 +7.140 6 x 3.42(2.67 -4.33) 0.9931 7.20°* 1

carbendazim g R S polfsii y= —4.039 8 +4.156 2 x 9.71(6.46 — 14.60) 0.9890  6.16° 1

HACEY 6 55,7 ,4"- =50 553 - WA S8 W, (L 59 7 1L Zs . © P >0.05,
Note ; Compound 6 is 5,7 ,4’-trihydroxy-3'-methoxyflavone , compound 7 is kaempferol. * P >0.05.
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