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Essential oil composition of Coreopsis tinctoria Nutt. and
anti-Cryptococcus activity
ZHANG Yan-Mei FENG Zi-Kai ZENG Hong

(Xinjiang Production & Construction Corps, Key Laboratory of Protection and Utilization of Biological Resources in
Tarim Basin, College of Life Sciences, Tarim University, Alar, Xinjiang 843300, China)

Abstract: [Objective] Essential oil (EO) composition of Coreopsis tinctoria Nutt., together with The
their anti-Cryptococcus activity and influence on the cell membrane of Cryptococcus neoformans
present study were evaluated in this study. [Methods] EO from Coreopsis tinctoria Nutt. was extracted
team distillation and the main chemical components of it was identified by GC-MS. The micro-dilution
method was used in acquiring the minimal inhibitory concentration (MIC). The cell weight of C.
neoformans and germ tube germination of C. neoformans were also determined to evaluate the anti-C.
neoformans activity in vitro. The effect on membrane permeabilization was measured by monitoring
the influx of Propidium iodide (PI) using flow cytometry and further verified through the inhibition of
ergosterol synthesis in the cell membrane. [Results] The MIC value of EO against C. neoformans was
0.781 pL/mL. Cell weight and germ tube germination of C. meoformans were inhibited in a
dose-dependent manner. As shown in the results ergosterol production was reduced and propidium
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iodide penetrated C. neoformans through a lesion in its cell membrane upon treatment with EO.
[Conclusion] Inhibitory effect of EO against C. neoformans relying on the cell membrane lesion.

Keywords: Coreopsis tinctoria Nutt., Essential oil, Chemical composition, Cryptococcus neoformans,

Anti-Cryptococcus activity, Cell membrane
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HP-5MS B30 m=0.25 mmx 0.25 pm), 2%
FHEGEAGIRE N 50 °C, FA%F 2 min; LS °C/min
R R R P FHE ZE 200 °C5 f#4F 2 min ) 10 °C/min
IHCRFEFTHEZ 300 °C, f££F 5 min), AR A
0.5 uL; ZMiEeh 20:1, AR, HFREIEE
300 °C, FUigscft: BFUER ELE; HFhgas
70 eV; HEOREE 280 °C; BT IRIEE 230 °C;
TR 30-600 AMU, MR YEAREARSa], [RIAF T
B W T A B 4 TS S 2R GE(NIST) Bl 2
TR 2R, A0 S e T I T A a2
54 AR EHE TR S BOCER 1 7)1 7 e S
FE, HAD S R R — A A
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(MIC)" . 96 FLAZAS 1 FLHF A 100 uL BT %1%
RIMERW, 56 2 FLES 10 fLH a5 A 100 pL
() SDB }57idk, 2 2 FLEFINA 100 uL # % it &
W, TRA), WRER 100 pL ZH 3 L, MR T A
REEY 10 fL, %5 10 L3 % 100 pL. 1-10 fL
FEFLIERD 100 uL WE A 1x107 CFU/mML (4 C.
neoformans #2055 11 FL H A 200 pL ) SDB
RigRdk, MEMREFRINTIRTL, 25 12 FLAnA 100 pL
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ML, BAAHRRFLAARRUA 200 ul. 25 °C it
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# & B (AmB)FIHI BB K (Nys) A FHPEXT BE, HAeig %
WA 4351 20 mg/L 1 100 mg/L, MIC 1 MFC
(e [ L
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25°C. 160 r/min #&3% 5555 8 h, LABEEES 100 4
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WREH . 22 AR i b2 B SOk [20]
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M 1x107 1 F/mL, 645 mL B0, A5
A 1. 8 mL PBS-2%#j %% . 100 pL T# &K . 100 pL
AR Ko, RS, R G415 A
A BU M 0391, 0.781, 1.562 uL/mL, BHE:
X HEZH M AmB (3.906 pg/mL)Al Nys (12.500 mg/L),
AHHE LA N AE KT IRAL . 25 °C. 160 1/min §7%
Rt 48 h, 5000 xg B5.0» 5 min, YWEEDLHE, FH PBS
YE2 W, A EET 1 mL PBS 1, A 10 uL PI,
i PT &AM FE R 1 mg/L, #5% 30 °C. 160 r/min 1%
7% 30 min, H PBS & 3 ¥, HFET 500 pL PBS
e, TR ORI, Ok K 488 nm, K AT
KR 620 nm?,
1.10 ECERFEAMMNMERKEHBENS
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4 C. neoformans 2.3160 35 2 SDB Hi 3,
25°C #5595 2 d, JHHATR IR E R 1107 CFU/MmL,
F5mL BT AIIA 100 uL BT 358 &, i
FAMBART B 910 0391, 0.781, 1.562 pL/mL,
AT Kl o X R4, BHPE X R4l AmB
(3.906 mg/L)Fl Nys (12.500 mg/L). F-4 o in A
1.8 mL PBS #1100 pL [#&EW, 25°C. 160 r/min 4z
GREFE, AT 3.6.9 h BUEE, 5000 xg B0 3 min,
W5E EIEW ODaeo B I PBS FikE).
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TR . o IRI I ZENE 3 RS S A HE R TN
FERSY, SN 52.56% ., 11.70%FH1 7.63%:;
R A F A A X 3 Fh B R B )
H40.21%., 8.30%F1 2.42%.
22 ROEHELHXIHERIKE MIC. MFC
BN ZE
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FrEMas L a-JR M X BRER TR ) MIC \MFC 413 2 Ffizs .
7 AR R 5 A 5 e T R A R A R ER B b
HEB R ARG PR B MIC 24728 0.781 pL/mL; #&B5Fh
BT 345 KA o- PR 9 X BT A B BR TR 1) 5 /Nl
BRIEL N 1.562 pL/mL; FpA-FE G455 &
LR SR TR AN R S5 254 &0 ; SE55 DL AmB
1 Nys N FHPEXT IR, NyS Xl Ak BBk E i MIC
A 12.500-100.000 mg/L, H:H X —HEiG R 53 B 8 A=
Fe R T i 25 AR ) MIC 4 100.000 mg/L; i AmB
X T s A BRER B MIC 344 3.906 mg/L, i
HF B AR P RIAR 35 A B 55 2 4 R TR 3 2B R BR TR
RO T Nys Al AmB BHPEXT IR, HE-SS45%8
A= BRER B I0 1 VE IO T BB o-TiR
Wi, DU BT AP A S5 455 R I PURT A FRER TR SR
TR AL, 58T L5 A
PR 55 4645 K o
23 RECEHEARAMFERKEEYEN
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B T 35 47 9 %o o A B R B A ) 2 1) 5 T
M 1 Rl 2594l 5 a8 O BEAH L RE BT A Fek
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PERIMIARBUM R IEA G SR C5 451 K
WelE M 0391, 0.781, 1.562 uL/mL B, HXFHA:
BRE AR YN HIN 28.59% . 65.45%. 94.04%,
FHP:XT FE AmB (3.906 mg/L)FI NyS (12.500 mg/L)
X B A B BR TR A W 8 B R 5 RS A
AT 0.781 uL/mL B A=Y 4 il 32 4H
M, Wi, BEeEAHRME—C R R TR
BRIEAWRIERL, H YRS ki 5 M2
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Table 1 Composition of the essential oil from Coreopsis tinctoria
S A i AR BT
MRS (B AR S AL Ry
Peak No. Retention time Chinese name English names viklepesies  (Galliveiedgpenie
relative content  relative content
(%) (%)
1 6.711 o- RN 1R-alpha-Pinene 11.70 8.30
2 7.786 B-7K Beta-Phellandrene 0.51 2.51
3 8.288 B-H g Beta-Myrcene 1.86 2.83
4 8.661 o-7K T Alpha-Phellandrene 1.92 3.05
5 9.260 1-HFE-2-F R 1-Methyl-2-(1-methylethyl)benzene 1.09 2.21
6 9.414 Tl Limonene 52.56 40.21
7 9.672 3-E 3-carene 1.44 2.55
8 12.298 ke (4E,6Z)-2,6-Dimethyl-2,4,6-octatriene 0.59 1.32
9 12.761 Y i Bicyclo[3.1.1]hept-3-en-2-0l,4,6,6-trimethyl 0.83 1.54
10 13.405 1,3-FhBE 4 1,3-Cycloheptadiene 0.61 2.03
11 18.290 INUR Longifolene-(V4) 3.67 4.03
12 20.266 FaRuE Caryophyllene 1.45 2.56
13 20.653 = Tricyclene 1.22 4.02
14 21.129 Fosh Sabinene 0.61 1.36
15 21.824 e Zingiberene 7.63 521
16 22.082 T il Campholenic aldehyde 1.79 2.59
17 24.251 FaUp =k Caryophyllene oxide 0.59 2.03
18 24354 i3 Apiole 0.39 1.25
19 24.495 B Camphene 0.78 1.06
20 26.626 9-7 . 9-Fluorenemethanol 4.28 4.23
21 27.829 3-MF IR O ) 3-Methylcyclohexene 0.76 1.32
22 27.829 2-Fk-6-HIHIRTFWEME  2-Amino-6-methylbenzothiazole 1.20 1.25
Total 99.40 97.46
FEROCTHEIOMREIR, HEFEH ARGk RWEmERARE,
EREAMXWEBER., SECHEHERMKEN 25 RCEHELHNFHERIKESESKL
0.391, 0.781, 1.562 uL/mL i, HXFHARERER 20

RN 56.33%., 20.33%. 5.67%, Bt
ARG LMRERT AR BBk A VR AR . BRI
X AmB (3.906 mg/L). NyS (12.500 mg/L)%nﬁﬁ
A AR FRA> 80(0.781 pL/mL) X 35 A= B R

L& T A5 1 S il 0TS A B BRI 55 5 B R
WGP 3 s, N2 HIAL S As U0k HERAH L 20
5§55 PR IR S o B 2 . BB BT A
JAMR BE AIEA, FL S B A R 5 vk B 2 IR AR O
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F2 HYAEHERIKE N S/NMIERE MIC fis5/\REKE MFC

Table 2 The MIC and MFC values of against C. neoformans of EO

C. neoformans

C. neoformans

C. neoformans C. neoformans

FEdh Samples 2.3160 49997 09-305 09-1681
MIC MEFC MIC MEFC MIC MEFC MIC MEFC
=
i‘jr&;ﬁz?/i) 3.906 7.812 3.906 7.812 3.906 7.812 3.906 7.812
mB (mg
oy
?\?Jﬁ(%%m 12.500 25.000 100.000 >100.000 12.500 25.000 12.500 25.000
ys (mg
AN >y
f‘oﬁl‘:(ﬁéf}aﬁ%ﬁﬁ{ﬂi 0.781 1.562 0.781 1.562 0.781 1.562 0.781 1.562
puL/m
PrEL A >- 9
iio; (E"Lt/‘ zf)l’éﬁ?’i{ﬂﬂ 1.562 3.124 1.562 3.124 1.562 3.124 1.562 3.124
puL/m
?%ﬁ% (uL/mL) 0.781 1.562 0.781 1.562 0.781 1.562 0.781 1.562
1mmonene (pL/m.
zfﬁg%( L/mL) 1.562 3.124 1.562 3.124 1.562 3.124 1.562 3.124
inene (LL/m
£ 00p :
. E
% £ 80f b . b
g 8¢ &
ggS 601
S E g
s = 401 c
ey %
.2 a
m 0 =
Control AmB NyS 0.391 0.781 1.562
R MR L
EO volume fraction (uL/mL)
E1 RECESHERNMMERKEEYEZM
Figure 1 Effect of EO on biomass of C. neoformans 2.3160

e AT (a-d)FEREF BEP<0.05); MHFATFHFEREFALEP<0.05).
Note: Bars with different superscripts (a—d) differ significantly (P<0.05). Bars with same superscripts (a—d) not significant difference

(P<0.05).

kR, BCEHEHEMEESN 0.391, 0.781,
1.562 pL/mL, FEARZE f A5 a4 5805 0l
32.78%. 46.74%. 73.26%, LE:LL AmB Fl Nys Jy
FHMEXTIE, AmB (3.906 mg/L)F1 NyS (12.500 mg/L)
X A B IK AT FS R (TG AR Y Hh S 2 SR ml
AN T J3E 1 B 35 4 4 4 0t A BH P 24 1 R R A1
A FATEIRER B, IR IR MRS () e e vk, dkii
FEAMSET

2.6 RECEHREFRMMMERKEMEIIREE
(E4:pEA

BALIEIE (P& —Fh 5 A B A% 25 5 i G (5 50)
U4 20 P 3 7 O RBEIR R, PTORT LA A, 5
HMAZ NP RS & R PO, Al AR 2%
JE RTINSt B, AREHE
DR JEE AT DLW A M R AR o A S T
JEAAG N5 BE S I 4 R IL I 4, SCHah KK
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b b s
BN A e
0 . . . . N i
AmB NyS

0.391 0.781 1.562

FERAMATR P E
EO volume fraction (LL/mL)

B2 REESHERHMERIKEFEBRNFIN
Figure 2 Effect of EO on Germ tube germination rate of C. neoformans 2.3160
TE: ANFIFEE(a—e) 3R 22 57 . (P<0.05); ARIRI B3R 22 57 A8 1L 3 (P<0.05).

Note: Bars with different superscripts (a—e) differ significantly (P<0.05). Bars with same superscripts (a—e) not significant difference

b
.

S

(P<0.05).
S
1 8¢
W 8
a §
& < 60
5 b
B 2 -
& B 40| 4 c
& 8 -
E ©° -
& 5 0} ++
o B b
3 a -
"8 0 T L L L
= NyS

Control AmB

0.391 0.781 1.562

SRR SEL VRl AT
EO volume fraction (uL/mL)

3 RETSHERMMIERKEMAERE HERES 2RI
Figure 3 Inhibition of ergosterol biosynthesis in C. neoformans 2.3160 by EO
AR TFE a-d)FR 25 3 (P<0.05); MR FEERR 2254 i3 (P<0.05)

Note: Bars with different superscripts (a—d) differ significantly (P<0.05). Bars with same superscripts (a—d) not significant difference

(P<0.05).

L2 O RRALAH B, 2592 RS I IR A Rk TR

T BE 200 S 2 1, 2 i BH S Ak . Bl
HRCHHIERIMIR R, XA RER A 1Y)
WA R, YR AT 48 LI IR 80k
0.391. 0.781. 1.562 uL/mL B, #& (G 8: Bsk
BB 24.33%+3.12% . 59.79%+3.46% .

95.75%+5.41% (¥l 4 HUS &), Nys Fil AmB Sy BHE
X R4 0.71%+0.04%F1 5.36%+1.23%, H12%
5ER I HL PR (B0 P R B 5 3 4 AR R 434 0.391
0.781. 1.562 pL/mL AbFEL Z3 5223 o 6k BEZH 1)

19.39, 37.14 F1 50.22 3518 4 ¥EIE &), & @200 F0
YR B ER U HT e 1 B R 2 A8 4 R T X BT A B
R 4 S R ™ o
27 REEFHEAHAWNHMERIKEMRERRE
Ed-0EA

B35 4 45 R T T T A S TR TR 400 L 3 2 P 1Y
EnE s s, mE S algn, AR E R0
RS % %H(0.391, 0.781, 1.562 uL/mL). FH
X} R AmB (3.906 mg/L)Fll NyS (12.500 mg/L)43
Wb FE A B R . ACFE 3-9 h e, 4 AR
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E 4 REeEHFEHTHMERKEMAMERGRIF M

Figure 4 Effect of EO on the lesion of cell membrane of C. neoformans 2.3160
. AFMA: 25HXNEEZH; B FIB': Nys 12.500 mg/L; C A1 C': AmB 3.906 mg/L; D #1D': #EAMIATECH 0391 pL/mL; E
B BB ECN 0781 ul/mL; F I F: AR 1.562 pL/mL 55— =17 0 U s 58 R K. A-F.
PL & 211535724 0.06%+0.01% . 0.71%+0.04% . 5.36%+0.01% . 24.33%+3.12%. 59.79%+0.01%F1 95.75%+0.01%. A'—F': HE{H5
HR 27.7+2.14, 250+5.16, 1928+2.45, 5357+5.78, 10 288+4.76 Fil 13 913+6.31.
Note: A and A": Control; B and B": Nys 12.500 mg/L; C and C": AmB 3.906 mg/L; D and D": EO at 0.391 pL/mL; E and E": EO at
0.781 uL/mL; F and F": EO at 1.562 pL/mL, respectively. The first and third row was scatter diagram; The second and fourth row was bar
chart. A-F: Pl-stained cells was 0.06%+0.01%, 0.71%+0.04%, 5.36%=+0.01%, 24.33%+3.12%, 59.79%+0.01% and 95.75%+0.01%,
respectively. A~F’: Voltage value was 27.7+2.14, 250+5.16, 1 928+2.45, 5 357+5.78, 10 288+4.76 and 13 913+6.31, respectively.
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Figure 5 Effect of EO on cellular content of C. neoformans 2.3160
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