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HE. BE TR/ NBEN A BRI LR Candida sp. BOURAERE=Y, Fik LR R BRI R g At
WY 2R B . A7 B R RS . Sephadex LH-20 . il £ WM (il b 4720 B alidh, AR 3 BR AL B A 3%
B S i b B dit . &R b sia s8] 18 MEEY, ilseEh 1851, 2-C 28 (1), 4-BEROw
(2) . 4-FIHBEHER (3) . WEHERLRK (4), HHELRLT (5)., 3-HETWENRK (6). KL (7). (S) -N-
nitroso -1-amino-p-hydroxy phenylethanol (8) . 2-2KZBEAE (9) . XIFRFIRHEE (10) | 2- (4-F7KIE) -4 (11)
SPE " HER T HE (12) . 5, 5'-dimethoxybiphenyl-2, 2'-diol (13) . 3-W|UEHIEE (14) | N-ZBE-L-ER AR (15) ., 9-
hydroxy-10E, 12Z-octadecadienoic acid ( 16 ), 9-hydroxy-10E, 12E-octadecadienoic acid (17). (6E) -5-methylene-6-
tetradecenoic acid (18) , £5it (b&EW 1. 3~8. 10~18 N IR MR LR B B /0 2153
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Secondary metabolites from endophytic fungi Candida sp. of Berberis atrocarpa
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ABSTRACT: AIM To study the secondary metabolites from the endophytic fungi Candida sp. of Berberis
atrocarpa Schneid. METHODS  The ethyl acetate fraction and petroleum ether fraction from the secondary
metabolites of Candida sp. fermentation extract were separated and purified by silica gel, Sephadex LH-20 and
preparative liquid chromatography, then the structures of obtained compounds were identified by physicochemical
properties and spectral data. RESULTS  Eighteen compounds were isolated and identified as 1-phenyl-1, 2-
ethanediol (1), 4-hydroxyphenethyl alcohol (2), 4-hydroxybenzoic acid (3), 4-hydroxyphenylacetic acid (4),
3-hydroxyphenylacetic acid (5) , 3-methylsulfinyl propionic acid (6), phenylacetic acid (7), (S) -N-nitroso-1-
amino-p-hydroxy phenylethanol ( 8), 2-phenylacetamide (9), p-hydroxybenzaldehyde (10), ethyl 2- (4-
hydroxyphenyl) acetate (11 ), dibutyl phthalate (12), 5, 5’-dimethoxybiphenyl-2, 2’-diol (13), 3-
indolealdehyde (14), N-acetyl-L-phenylalanine ( 15), 9-hydroxy-10E, 12Z-octadecadienoic acid (16), 9-
hydroxy-10E, 12E-octadecadienoic acid ( 17 ), ( 6E ) -5-methylene-6-tetradecenoic acid ( 18 ).
CONCLUSION  Compounds 1, 3-8 and 10-18 are isolated from Candida sp for the first time.

KEY WORDS: Berberis atrocarpa Schneid.; Candida sp.; endophytic fungi; secondary metabolites; isolation
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25 A W) B SR /NBE Berberis atrocarpa Schneid.
DUNBERLNBE TR A Y), N A R RA L H
FpU L oA TR E R SEBTR AL, RiL, BER
WA RS2l | WA T T I A X A B A
ETHREMARN, HEFRERK, S E
FEAA Wi 1 R AR ORI . PR, e 2y
PRI N A BT, RO BAT 25 I E R B A ¢
U8, ESCN 25 AU I g HA

HHT, MBI N A FLR Y & B h 2 i 43 2
HEZFRGARET=Y), HEWRRER ) W TR
M . WSS BRSEAAE WA Sy, XL B
BABERYOE . PUREE . PUMR . SR SEAY
TR, JRIUH BRI 25 R S AR Y
WA Y BA T Z BN FTS, (HHRA ™ &
T AR, oI AR B 2 U H KR
Ko R T rGx—PkiR, A LERAIZHZ Y
WA LR A2 g, PR S L 5 e
EAHYZ AR AL 2 Lo DG AR ST BRI
e A FUR R 228 B2 B Candida sp. BOURAEAR ™
Wttt s S, LU o Hofb o o e 2 2%
etz
1 B

BrukerAvance 111 600 MHz A% f 3L 4R (X (78 [
Bruker 7% %] ); Finnigan MAT-95 J5t i 1% ( {& [
Finnigan /A ] ) ; Waters 2535 2 il £ 155 B0 H (413
8 (FHE Waters 24 ) 5 UHS300 4066 BETE (9
S DB ) ) 5 i D eRE 28 AL (AR iRk
aetibk ot s AR AR (BRI
Byraetl) ) M TAES (Drm & N PR
HRRATD) s K (Rl R SR AR AR
VKA CREVKRIABRA D) 5 BT K (J190
Z—, TEEFEZ R WA A ), Silgreen C A1 4
(250 mmx10 mm, 5 pm, JLEEEAFRHL L RABR
ZyH]); COSMOSIL 5PFP 8 3% A (250 mm X 10
mm, 5 pm, HZ Nacalai Tesque 23] ) ; COSMOSIL
Cholester {43 (250 mmXx 10 mm, 5 pm, HA
COSMOSIL 2~ 1l ) 5 2 GIRERERE GFo M, A il
REE (B VLA ik BT KA FRZA 7)) 5 Sephadex
LH-20 %5 R BHEEE (35 [ Amersham 2\ ) ; i %45
B ORI R A BR AT s EER (b
RISV ARARAT) , AhEE, RO,
THEWE BT EER A, W JIESh
ol W H 35 E TEDIA 23 #]

EARUNBE U YR A TR AL RS B R A i

B X737, AR AL A X A i A S Ry /N BE
Bl/INBE A ) B S /NBE Berberis atrocarpa Schneid.
2 &

2.1 AWEp B RFIHEIREMYH RN G
KRR, RIEEVESEO ., WHREES, EBUEE
S BIANTR] AR 73 S AS [) B 22 TS
PRI SRR 22 HERP R AT R SR AL D AR IR SRR
Bidr, MRS —wE, T2 WAL, R
BB 2R PDA B3RP H IS AL A,
T 72 B — TR

2.2 WAPER  KAE R 0B Bk B 0TS g
() PDA S5 dErb, 28 CHEIRIGIR 7 d ZE4, BR
MEEIFIL R AL SR, 7588 N AR R
WV, WIS UERZNE 0, KA, b
HYUIR, DL 1, AT A Y AR b R R 1
DNA, 4ifbJail e, KA A5 2 A B ik 1S 75107
NCBI 4 3 b AT X5 Eb 43 #1, 7E GenBank %04 /&
TR R, R TR R e B R O R A

1 R£BGEKES
Fig.1 Morphology of Candida sp.

ITS I J345

GTAACAAGGTCTCCGTTGGTGAACCAGCGGAG
GGATCATTAACGAGTTTCGTACTCCAAACCCTATGT
GAACATACCTGTTTTCGTTGCTTCGGCAGGTGAAGG
CGGAGGGCCTCCGGGCCCGAAGCCGCCGCCGGGTG
CCCCGCGAGGGGCCGCCGGGTGGGCCTGCCGGAGG
GCACAGACTCTGTATTACAAACGTACCTCTCTGAGT
TTATTTTACAAACAAGTAAAAACTTTCAACAACGGA
TCTCTTGGTTCTGGCATCGATGAAGAACGCAGCGAA
ATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAA
TCATCGAATCTTTGAACGCACATTGCGCCCGCCAGT
ATTCTGGCGGGCATGCCTGTCCGAGCGTCATTTCAA
CCCTCAGGCCCTGGTTGCCTGGTGTTGGGGCGCCGE
GCACCCTCTGCGGGCGCGGGCCCCGAAAGTCAGTG
GCGGGCTCGCCAGGACTCCGAGCGCAGTAATTTTCT
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CTCGCTGTGGAGCGCCTGGTGGGTTACCAGCCGTAA
AACACCCCAAATTCCAAAGGTTGACCTCGGATCAGG
TAGGAATACCCGCTGAACTTAAGCATATC,,

ST FRESS R WK S IR L BT A
JEIRF] 99% , WKIEAENGOR, A6, PR, 5
FOER A6, WIEASE, SIRALEEEREEIY
SFEARL, 256 WK LS FRIE S 0 F 5SS
R, MR S R 2L BT
2.3 RBE 48 ELEAEET, W KER 500
mL HEIE RN A 250 mL PDB 355558, FHHERP 3R
PREUL R 223 M 2 5 F PDB B3R LAY HETE b
(FHE 4R), FELE 180 r/min BUFEIK [ 28 C 1
F23~7 d, PARFFMERFP K, TR, H
KA RS 2 8 mL B B ROK R SRS, A
BRSO, SR XIAEE T E3E 30 d, fFA
R, BRI SR AR RGN, FER B
BUE, H95% SEERREL, $RBORG I, W AR
B R, 1R 230.42 g, KIBHINHA, ff
BESEA, HRKKHAME, CROEE, ET
REHEAT AL, 15 2RO NEEA I EE AR AL 100 g, &
R CBEHRAL 20 g IE T EEERAL 10 g, LR CERHAL
(20 g) ZeRERCHE (300~400 H) 43E5, UZ&H
BE-FEE (100 : 1~0: 1) BEEFVEME, £ TLC KR
JETHE] Fr. Al~Fr. A5, A iMEEEBAL (100 g) 4okE
At (300 ~400 H) -85, LAAiliik-&m B
(200 : 1~0: 1) BREEVEME, & TLC fil)515 5]
Fr. Bl ~Fr. B6,

CMROPRFRAL: Fr. A2 48 C (B35 HE 05, LU
K-ZJiE (70 : 30~20 : 80) BEEEVEME, 232 4
H5% (Fr.A2.1~Fr. A2.2), Fr.A2.2, Fr.A2.1 %
P45 HPLC 4lifk, LIZK-20E (90 : 10~30 : 70)
FEEEVENL, BBEMLE 1 (1,=23 min, 2.4 mg) ., 2
(t,=19 min, 4.6 mg), Fr. A3 £ C (O35 M55,
PIJK-Z 6 (75 : 25~30 : 70) BEEEVEML, 5% 4
NSy (Fro A3.1~Fr. A3.4), Fr. A3.2, Fr. A3.4
2k & HPLC 4hifk, DI/K-& B (85 : 15 ~
30:70) MEEEVENL, HEEEW 3 (1 =15 min,
11.9mg) . 4 (t3=12 min, 22.9 mg) ., 5 (1,=13
min, 8.8 mg), Fr. A5 & C i E, LiK-&
i (60 : 40~30 : 70) BEEBEML, 5E] 7 A5
(Fr.A5.1~Fr.5.7), Fr.A5.2, Fr. A5.7, Fr. A5.4
2 f 1l 4 HPLC glifk, DIJK-2 0 (90 @ 10 ~
40 : 60) BEEVEN, LAY 6 (1,=16 min, 5.0
mg) ., 7 (t;=17 min, 20.7 mg) ., 8 (t; =16 min,
3002

2.3 mg), Fr. Al 8RB, IHEEPER, 5
F7AHS (Fro AL 1~Fr. ALL7), Fr.AL.2 4 C,
IS B, LIK-C i (60 : 40~25 : 75) BB
VEMR, 18 6 NS (Fr.ALL2.1 ~ Fr.AL.2.6),
Fr. A1.2.2 2 2 il % HPLC 4k, LI /K-Z i
(90 : 10~30 : 70) BREEUEML, /LA 9 (1,=16
min, 4.5 mg), Fr.A1.2.3 £ C, (%08, L
IK-ZHE(60 : 40~23 = 77) BREEVENL, 1533 14l
4% (Fr.A1.2.3.1 ~Fr. A1.2.3.3), Fr.A1.2.3.1,
Fr. A1.2.3.3 2 2¢ il % HPLC 4lifk, LI/K-Z
(90 : 10~20 : 80) BEEEVEML, BRI AED 10
(64=20 min, 15.4 mg). 11 (tz =19 min, 10.2
mg) . Fr. Al.6 £ 1l % HPLC 4lifk, DiK-&JE
(90 : 10~15 = 85) FREEVEML, LB W 12 (1, =
21 min, 6.5 mg), Fr. Al.4 % C {0505, L
K- (25:75~50 : 50) BEEEVEME, 753 424
4% ( Fr.Al.4.1 ~ Fr.Al.4.3), Fr.Al.4.2,
Fr.Al.4.3 24 2 4l & HPLC 4k, LA /K-Z 5
(85:15~15:85) ¥, HaMbAEW 13 (1,=21
min, 7.0 mg) ., 14 (¢, =22 min, 2.2 mg), Fr. A4
CRBECAE Ay Ry, DLW R VR, 5 3 44
(Fr. A4. 1~Fr. A4.3) | Fr. A4.2 % C, (035 H 0B,
PIK-Z 6 (65 : 35~25:75) BEREVEMG, 5% 6
A4y (Fr. A4.2.1~Fr. A4.2.6), Fr.A4.2.3 &
il £ HPLC Ziifk, LI/K-ZE (70 : 30~20 : 80)
RV, 384bE 15 (1,=22 min, 6.9 mg),

ATBEAL ;. Fr. B6 28 C, (3408, LPLk-
O (80 :20~20 : 80) MREEVEME, 1534 N7
( Fr.B6.1 ~ Fr.B6.4 ), Fr.B6.1, Fr.B6.2,
Fr.B6.3 4 >k #l & HPLC 4 1k, LI K-& I
(60 :40~5:95) BREVEML, HAMLEY 16 (1=
25 min, 8.9 mg) ., 17 (¢, =26 min, 11.9 mg), 18
(ty=22 min, 3.7 mg) . Fifil & HPLC Z&AFH M A
Bl E 4 mL/min, K%K 254 nm,
3 &ML TE

&Y 1. KKK, EI-MS m/z; 138.369 9
[M]*."H-NMR (600 MHz, MeOD) &: 7.23 (1H, t,
J=7.2 Hz, H-2), 7.30 (2H, t, J=7.6 Hz, H-3~4),
7.35 (2H, t, J=7.3 Hz, H-5~6), 4.65 (1H, dd,
J=7.1, 4.9 Hz, H-1"), 3.29 (2H, m, H-2");"C-
NMR (150 MHz, MeOD) &: 143.3 (C-1), 129.2 (C-
3,5),128.5 (C-4), 127.4 (C-2, 6), 75.9 (C-1'),
68.7 (C-2"), VhLEdSCHk [9] ol A —2L,
WS N 12K -1, -2,
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&% 2. LKA, ESI-MS m/z; 139.274 5
[M+H]",'"H-NMR (600 MHz, MeOD) &; 7.00
(2H, d, J=8.3 Hz, H-2, 6), 6.67 (2H, d, J=
8.4 Hz, H-3, 5), 3.65 (2H, t, H-8), 2.69 (2H,
t, H-7) ;®C-NMR (150 MHz, MeOD) &: 156.7 (C-
4),130.9 (C-1), 130.8 (C-2, 6), 116.1 (C-3,
5),64.6 (C-8), 39.4 (C-7), VLI ¥#E 5 ik
[10] HREFA—-F, HEEEN 4-RERK W,

&Y 3. LA, ESI-MS m/z: 137.630 2
[M-H] ,'H-NMR (600 MHz, MeOD) &; 9.17
(1H, s, -OH), 7.82 (2H, d, J=8.4 Hz, H-2, 6),
6.98 (2H, d, J=8.4 Hz, H-3, 5);"C-NMR (150
MHz, MeOD) 8: 170.1 (-COOH), 163.3 (C-4),
132.9 (C-2), 131.3 (C-6), 122.8 (C-1), 116.1
(C-3), 116.0 (C-5), LA E¥da5cHk [11] #oE
FEAR B, WOSE N 4-REERTIR

k&Y 4. TGER, ESI-MS m/z: 175.632 1
[M+Na]*.,"H-NMR (600 MHz, MeOD) §. 7.09
(2H, d, J=8.3 Hz, H-2", 6'), 6.73 (2H, d, J=
8.4 Hz, H-3", 5'), 3.48 (2H, s, H-2);”C-NMR
(125 MHz, MeOD) &: 176.2 (C-1), 157.3 (C-
4"y, 131.3 (C-2', 6"), 126.7 (C-1"), 116.1 (C-
3',5),41.0 (C-2), VIEEIESCHR [12] 4iiAE
FEAR B, WS E NIRRT

&Y S, HEBAE, ESI-MS m/z; 175.645 7
[M+Na]*.,'"H-NMR (600 MHz, MeOD) §. 7.08
(2H, m, H-2, 5), 6.76 (2H, dd, J=11.1, 4.4
Hz, H-4, 6), 3.48 (2H, s, H-7);”C-NMR (125
MHz, MeOD) 6. 176.3 (C-8), 156.7 (C-3),
132.0 (C-5), 129.2 (C-6), 122.8 (C-1), 120.4
(C-2), 115.8 (C-4), 36.6 (C-7), DL F%dE 5
BRO[13] HOBEEAR -3, B NHBRER R,

a5 6. Tk Y), EI-MS m/z: 136.312 4
[M]*,'"H-NMR (600 MHz, MeOD) &: 3.15 (1H,
dt, J=13.5, 7.7 Hz, H-3), 2.96 (1H, di, J=
13.4, 6.7 Hz, H-3), 2.77 (2H, dd, J=16.4,9.0
Hz, H-2), 2.66 (3H, s, H-5);"” C-NMR (150
MHz, MeOD) &; 174.4 (C-1), 49.6 (C-3), 38.2
(C-5),27.5 (C-2), VA% 53cmk [14] A
FEA—F, MO E R 3-H AL AR .

&Y T, HEBAE, ESI-MS m/z; 136.210 7
[M+H]",'"H-NMR (600 MHz, MeOD) §. 7.21
(5H, m, H-1~5), 4.33 (1H, dd, J=7.4, 3.9 Hz,
H-6), 3.10 (1H, dd, J=13.8, 3.7 Hz, H-7),

2.89 (1H, m, H-8) ;" C-NMR (150 MHz, MeOD)
8: 177.3 (-COOH), 138.9 (C-1), 130.5 (C-2),
129.2 (C-3), 127.4 (C-4), 72.8 (C-5), 41.6 (C-
6). VI EBUIRSScHk [15] A 3, dik
ENKR

& 8. HEOBAR, ESI-MS m/z: 181.068 4
[M-H] ,'H-NMR (600 MHz, MeOD) §. 7.08
(2H, d, J=8.3 Hz, H-2", 6'), 6.69 (1H, d, J=
8.4 Hz, H-3', 5'), 4.25 (1H, s, H-1), 2.87
(2H, m, H-2);"” C-NMR (125 MHz, MeOD) §:
157.0 (C-4"), 131.5 (C-2"), 131.2 (C-6"), 129.7
(C-1'), 116.1 (C-3"), 115.9 (C-5"), 73.2 (C-
1), 40.8 (C-2), LLEEHRSCHR [16] HuEEA
—E, W% E N (S) -N-nitroso-1-amino-p-hydroxy
phenylethanol ,

L& 9. HEKAEK, ESI-MS m/z; 158.256 7
[M+Na]*,'"H-NMR (600 MHz, MeOD) &: 7.30
(5H, m, H-2~6), 3.51 (1H, s, H-7);”C-NMR
(125 MHz, MeOD) &; 177.0 (C-8), 136.9 (C-1),
130.1 (C-2, 6), 129.5 (C-3, 5), 127.9 (C-4),
43.4 (C-7), VL EEIRSSCHR [17] B EEA —
B, W 2RO

b &% 10. JC {4 &Ik 25 ), EL-MS m/z:
122.342 0 [M]*.,'"H-NMR (600 MHz, MeOD) §:
9.76 (1H, s, -COH), 7.77 (2H, d, J=8.7 Hz, H-
2,6), 6.91 (2H, d, J=8.6 Hz, H-3, 5);"C-
NMR (125 MHz, MeOD) &; 192.8 (-COH), 165. 1
(C-4), 133.4 (C-2, 6), 130.2 (C-1), 116.8 (C-
3,5), VAEERS3CER [18] B iA—3, i)
YT SRR R SR I

feEY 1. kY], EI-MS m/z; 180.473 6
[M]*,'H-NMR (600 MHz, MeOD) &. 7.04 (2H,
d, J=8.6 Hz, H-8), 6.71 (2H, dd, J=8.5 Hz, H-
7), 4.19 (2H, t, J=7.1 Hz, H-1), 2.81 (2H, t,
J=7.1Hz, H-2), 2.00 (3H, s, -CH,) ;" C-NMR
(125 MHz, MeOD) §; 172.9 (-COO), 157.0 (C-
6), 130.8 (C-4, 8), 129.9 (C-3), 116.2 (C-5,
7), 66.6 (C-1),35.1 (C-2),20.8 (-CH,), DAL
BAE 50k [19] HoBEEA -3, SR 2- (4-
BRI - TR,

fbEY 12, EEMRY), EI-MS m/z; 278.372 1
[M]*,'H-NMR (600 MHz, MeOD) &. 7.72 (2H,
J=5.7,3.3 Hz, dd, H-2, 5), 7.62 (2H, dd, J=
5.7,3.3 Hz, H-3~4), 4.29 (4H, t, J=6.6 Hz,

3003
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H-1", 1"), 1.72 (4H, m, H-2', 2"), 1.46 (4H,
dd, J=15.1, 7.5 Hz, H-3",3"), 0.98 (6H, t, J=
7.4 Hz, H-4', 4") ;"C-NMR (125 MHz, MeOD) &:
169.3 (C-7, 8), 133.5 (C-3, 4), 132.3 (C-2, 5),
129.8 (C-1, 6), 66.6 (C-1", 1"), 31.7 (C-2',
2"y, 20.7 (C-3', 3"), 14.0 (C-4", 4") . DL %
53¢k [20] B SR -8, B e AR
iR —THE,

k&% 13. @l R Y, ESI-MS m/z:
269.384 4 [M+Na]",'"H-NMR (600 MHz, MeOD)
8: 7.06 (2H, m, H-6, 6'), 6.81 (2H, d, J=8.2
Hz, H-4, 4'), 6.32 (1H, d, J=15.8 Hz, H-3,
3'), 3.89 (6H, s, 5, 5 -OCH,) ;" C-NMR (125
MHz, MeOD) &: 150.3 (C-2, 2'), 149.3 (C-5,
5),127.8 (C-1,1"), 123.9 (C-4, 4'), 116.4 (C-
3,3),111.6 (C-6, 6"), 56.4 (5,5 -OCH,), Lk
FERSSCER [21] HOEEEA -2, e S,
5'-dimethoxybiphenyl-2, 2’-diol ,

k&% 14, ¥ @ R Y, ESI-MS m/z.
144.653 1 [M-H]*,'"H-NMR (600 MHz, MeOD) §:
9.89 (1H, s, CHO), 8.16 (1H, d, J=7.5 Hz, H-
4),8.10 (1H, s, H-2), 7.48 (1H, d, J=7.9 Hz,
H-7), 7.28 (1H, m, H-6), 7.24 (1H, td, J=7.6,
1.1 Hz, H-5);"” C-NMR (125 MHz, MeOD) §:
187.1 (-CH, -CHO), 139.4 (C-2, -CH), 124.7
(C-5, -CH), 123.3 (C-6, -CH), 122.1 (C-4, -
CH), 112.8 (C-7, -CH) , VA F%¥s 5 3Cmk [22]
fRIEHA B, WA R 3-g W

&Y 15, FKA, ESI-MS m/z; 207.413 7
[M-H ]*,'H-NMR ( 600 MHz, MeOD) &. 7.27
(2H, m, H-1~2), 7.22 (3H, m, J=7.4, 3.9 Hz,
H-3~5), 4.64 (1H, dd, J=9.1, 5.1 Hz, H-6),
3.20 (1H, dd, J=13.9, 5.0 Hz, H-7), 2.93 (1H,
dd, J=13.9, 9.1 Hz, H-8), 1.91 (3H, s,
-CH,) ;"C-NMR (150 MHz, MeOD) & 174.8 (C-
1), 173.1 (C-2), 138.5 (C-3), 130.2 (C-5),
129.4 (C-6), 127.7 (C-7), 55.4 (C-8), 38.4
(-CH,), 22.2 (-CHy) ., DA E&lE 5k [23]
EIAR—F, WEEEN N-CBE-L-ARNATR .

k&% 16. & @l R Y, ESI-MS m/z:
195.563 2 [M-H]","H-NMR (600 MHz, MeOD) &
6.51 (2H, dd, J=15.3, 7.0 Hz, H-11), 5.98
(1H, dd, J=11.8, 11.0 Hz, H-12), 5.64 (1H,
dd, J=15.4, 6.9 Hz, H-10), 5.45 (1H, dt, J=
3004

11.0, 7.6 Hz, H-13), 4.15 (1H, m, H-9), 2.30
(2H, t, H-2), 2.16 (2H, m, H-14), 1.70~1.20
(18H, m, 9xCH,), 0.97 (3H, t, J=7.5Hz, H-
18) ;”C-NMR (150 MHz, MeOD) &; 174.2 (C-1),
135.8 (C-2), 133.0 (C-3), 127.8 (C-4), 125.8
(C-5), 72.8 (C-6), 51.3 (C-7), 37.7 (C-8),
34.1 (C-9), 31.4 (C-10), 30.3 (C-11), 30.0 (C-
12), 29.1 (C-13), 28.9 (C-14), 27.7 (C-15),
25.1 (C-16), 22.5 (C-17), 13.9 (C-18), LI %K
a5 SCHk [24] HeaE HEA B, MUEEN 9-
hydroxy-10E, 12Z-octadecadienoic acid,

e &Y 17, TG 6 R ¥, ESIMS m/z;
198.356 7 [M-H]*,'"H-NMR (600 MHz, MeOD) §:
6.21 (1H, dd, J=15.1, 11.0 Hz, H-11), 5.98
(1H, dd, J=11.8, 11.0 Hz, H-12), 5.67 (1H,
dd, J=15.1, 6.9 Hz, H-13), 5.50 (1H, dt, J=
15.0, 5.0 Hz, H-10), 4.15 (1H, m, H-9), 2.30
(2H, t, H-2), 2.10 (2H, m, H-14), 1.70~1.20
(18H, m, 9xCH,), 0.91 (3H, t, J=7.5 Hz, H-
18) ;*C-NMR (150 MHz, MeOD) &: 174.2 (C-1),
135.8 (C-2), 133.0 (C-3), 130.8 (C-4), 128.8
(C-5), 72.8 (C-6), 51.3 (C-7), 37.7 (C-8),
34.1 (C-9), 31.4 (C-10), 30.3 (C-11), 29.2 (C-
12), 29.1 (C-13), 28.9 (C-14) 25.7 (C-15),
25.1(C-16), 22.5 (C-17), 13.9 (C-18), Lk %K
a5 SCHk [25] il EEA -2, BEEN 9-
hydroxy-10E, 12E-octadecadienoic acid,

& Y 18: J& @ il R ¥, ESI-MS m/z:
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Hz, H-13), 2.30 (2H, t, H-2), 2.25 (2H, t, H-
2),2.10 (2H, m, H-14), 1.70~1.20 (18H, m,
9%xCH,), 0.91 (3H, t, J=7.5 Hz, H-18) ; "C-NMR
(150 MHz, MeOD) 8. 177.8 (C-1), 147.2 (C-2),
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(C-18) . VL EHHE 53CHR [26] Hiid HEA — 2K,
WEE R (6F) -5-methylene-6-tetradecenoic acid,
4 itig

ARSI MR 22 BERE TR LT Candida sp. T 538
218 ML AW, AW, 3~8, 10~18 HEHIK
MWH N A B TP RE, WERBREEZS, it
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