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Antifugal activity and GC/MS analysis of extracts from Curcuma phaeocaulis

stems and leaves against plant pathogenic fungi

CHEN Qin, LIUQing-Ya, CHEN Ci-Qiong , LIU Hui-Mei , LONG Zhang-Fu
(Key Laboratory of Bio-resources and Eco-environment of Ministry of Education,

College of Life Sciences, Sichuan University, Chengdu 610064 )

Abstract: The ethanol extractum of the stems and leaves from C. phaeocaulis had been prepared, then it was not
only extracted by n-Hexane, ethylacetate, and methanol, but also the ethanol and n-Hexane extracts were
chemically analyzed by GC/MS. Results indicated that both the ethanol and n-Hexane extracts showed well an-
tifungal activities against pathogenic fungi including Fusarium graminearum , Phoma wasabiae , Sclerotinia scle-
rotiorum and Botrytis cinerea. Relative antifungal activities of three extracts, were compared and the yield of n-
Hexane was 64. 68 % , higher than those of others while its antifungal activity was also the highest. The GC/MS
results showed that there were 11 components increased and the highest components were curcumenol
(24.46%) and hexadecanoic acid, methyl ester (13. 84%) in n-Hexane extract. There were 28 components in
ethanol extractum and 23 ones in n-Hexane extractum identified by GC/MS analysis.
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Tab. 1

Inhibition ratio of four pathogenic fungi which inhibit by the extract of C. phaeocaulis stems and leaves

184 25 95 % ZEEAR U K (mg/mL)

e E O]
1 2 4 8 16
PR TG (B, cinerea) 35.78 40. 89 59. 74 86. 26 100%
INKE B (F. graminearum) 21.74 28. 26 52.17 86. 96 100 %
& B A (P. wasabiae) 18. 68 31. 87 49. 45 69. 23 95. 60
MR HEAZ R (S, sclerotiorum) 28. 89 51.11 88. 89 98. 89 100 %

F2 MEEM SN ZBERIYMTOMFEEENSAEIEAE

Tab. 2 Regression analyses of toxicity of crude extracts from C. phaeocaulis stems and leaves against four pathogenic

fungi
Z A1 H 77 & (Y=a+bx) R RE(R) ECs0 (mg/mL)
PR T TH (B, cinerea) Y =4.4606 +1. 6078z 0.9497 2.1653
INE KRB (F. graminearum) Y =4.0038+2.1081x 0. 9566 2.9687
1125 B AW (P. wasabiae) Y =3.9336+2.0481x 0.9702 3. 3164
WEEHEAZH (S, sclerotiorum ) Y =4.2862+3.2301x 0.9911 1.6634
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Tab. 3 The extraction rate of different solvents on the ex-

tracts of C. phaeocaulis stems and leaves

il FIRD)
1F & %% (n-Hexane) 64.68
2. TR £ TiE (Ethylacetate) 5.97
i i (Methanol) 16.42
% ¥ (remained) 12. 94
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IR ECs, : 2. 9687mg/mL, 1 14 % ¥ W & 1
M. LR L AT M IE O AR U R E R 8. 0mg/
mL B A ] A5CR R fE  AE Y

B 1 ARA £ ob R R B R A B 40 4 54
A B4 0 RI Z AR S 2. Ome/mL B BEMEV BE 0 0. 25 /m1L. (D% P % 1 b4 250t 95 % 2 BRI ; O B3 By
DI 2B I s O F T3 B s UK BEIE). B A5 4 25 B TF O 4 3 U0 %4 /2 75 5 1 0 90 280 (25 4 %4 B (0. Sme/mLs

(1.0 mg/mL; 2. 0 mg/mL; ®4. 0 mg/mL; ©®8. 0 mg/mL)

Fig. 1 The inhibition effects of the different extracts from C. phaeocaulis stems and leaves against F. graminearum
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landrene) . 3§ AR — i (curdione) . 4 4T % (caryo-
phyllene) 4-H1 365 {5 -7-455-3- 2 5% 1 % g
(4-methyl-6-oxostigmast-7-en-3-yl benzoate) % ;7
Fik & 90 A8 Ak i 7E 1% DL, 4 2 Al 4
(phytol) Fy 12. 65% FEMR = 5. 29% , AR fk & N
7.36 % ; Hk b 2% M5 (Zingiberene) , B 6. 06 20 [ ik
& 2,540, bl 3. 52005 o2 B M (acur-
cumene) f 3. 68 YRR &= 0. 98% . 284k i 2. 7% 5
55 P+ (boldenone) /1 4. 71 % &R E 2. 08 %, 45 4k,
B2.63%; IF =+ %% (n-Triacontane) H 3. 94 % [&
RZE 1.68% .24k it 2. 26 %05 ) X -F h L F it
B ( trans-Geranylgeraniol ) i 2. 46% [& Xk =
0.36% .48k 2. 1% ; & [ BE (stigmasterol) FH
2. TAY AR ZE 1. 07 % A8k f g 1. 6190 s T iE =+
= 4% (n-Tritriacontane) , ¥ & ] (germacrone) , #i
AN EE (cedrenol) , B F M (B-elemene) Fl v-4F {5
B (y-sitosterol) & 5 F Ak & ¥ #9722 b & 15 7
INZN.
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Tab.4 Main components and contents of the ethanol and n-Hexane extracts analyzed by GC/MS
L35 A= g7 R ATFRMW)  C (%) 2%
C-1,7-1 1E =1 %¢ (n-Triacontane) 422 3.94 1.68
C-2,7-2 1F =+ =4 (n-Tritriacontane) 464 2.02 1.15
C-3 unkown / 1.73 /
C-4 2,4 ,6-Tris(1-(2-methoxycarbonylpyrrolidin-1-yl) propen-2-y1)-1, 3, 5-triazine 582 1.45 /
C-5 £ 474 (Caryophyllene) 204 3.18 /
6,23 Y- {§{ B (y-Sitosterol) 414 0.59 0.5
C-7,7Z-4 © [# B (Stigmasterol ) 412 2.74 1.07
C-8,7Z-5 45 (Zingiberene ) 204 6.06 2.54
C-9,7Z6 o 22 s (a-Curcumene) 204 3.68 0.98
C-10 B-15 2 7K Ji- s (B-Sesquiphellandrene) 204 6.76 /
C11.Z7 i il (Germacrone) 218 2.62 1.76
C-12,7-8 FSH (Boldenone) 286 4.71 2.08
C-13.7Z-9 AN B2 (Cedren-13-ol) 220 6. 04 5.39
- A- TP -6~ S AR 5 -7 M- 3 O T R TR . L 78 ,
(4-Methyl-6-oxostigmast-7-en-3-yl benzoate)
C-15 Heptacosyl heptafluorobutyrate 592 1.95 /
2-Butenoic acid, 2-methyl-, 2-(acetyloxy)-1,1a,2,3,4,6,7,10,11,11a
16 -decahydro-7,10-dihydroxy-1,1,3,6,9-pentamethyl-4a, 180 .83 /
C-17,7Z-10 H AR B Ccurcurmenol) 204 3.96 24. 46
C-18 #H AR i (curdione) 236 5.91 /
C-19 it 7K A T 5 % (Dihydroartemisinin, 5-deshydroxy-6-deshydro-) 266 1.32 /
C-20 delta. (Supl,9)-2-Octalone 150 1.93 /
C-21,7-21 B-Hi A I (B-Elemen) 204 7.92 7.4
C-22,7-12 Sz - M W (trans-Geranylgeraniol ) 290 2.46 0.36
C-23,2-13 | JLJ5E B2 2. 1% (Ethyl nonadecanoate) 326 1.04 1.85
Z-14 T i 2 BR iR (Lanosteryl acetate) 468 / 0. 33
C-24,7-15 22 K8 82 B JiE ( Hexadecanoic acid, methyl ester) 270 2.92 13. 84
7-16 9-Octadecenoic acid, 2-(octadecyloxy)ethyl ester 578 / 0.2
C-25,72-17 8,11~ \ Bk M5 8 iR (8, 11-Octadecadienoic acid, methyl ester) 294 0.38 1.61
C-26,Z-18 M1 % B TS (Oleic acid, methyl ester) 296 1.89 2.93
C-27.7-19 18 9 i (Phytol) 296 12. 65 5.29
C-28 Diethylmalonic acid, hexadecyl 2-methylthiophenyl ester 506 1.52 /
7-20 E 3 R (Linoleic acid) 280 / 8.93
7-21 M 2 2, g ( Linolenic acid, ethyl ester) 306 / 11.72
7-22 H M2 T liE (Undecyl laurate ) 354 / 2.7
7-23 unkown / / 1.24
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