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[ Abstract] Objective The contents of adenosine ., cordycepin and ergosterol in cordyceps cicadae
from 10 different areas were compared to provide basis for the quality evaluation and utilization of cordyceps
cicadae. Methods The high performance liquid chromatography ( HPLC) was used to measure the
contents of adenosine ,cordycepin and ergosterol in cordyceps cicadae from different areas. Results The
highest content of adenosine in cordyceps cicadae was 44.957 pg/g from Jiangsu,and the lowest was 11.
331 wg/g from Guangxi. The highest content of cordycepin was from Sichuan and the content was 191. 725
wg/g,and that from Jiangsu was 25.437 wg/g, which was the lowest. The content of ergosterol in cordyceps
cicadae from different areas varied from 120. 024 pg/g to 301. 652 pg/g. Conclusion There is difference
among the contents of adenosine , cordycepin and ergosterol in Cordyceps cicadae from different areas;the
method can be used to determine them in cordyceps cicadae,and to provide the reference for the quality e-
valuation of cordyceps cicadae.

[ Key words] Cordyceps cicadae; Adenosine; Cordycepin; Ergosterol; HPLC

5

I

297

@A LN N U Ve
AT Lol USRS T R SR SRR R
T RN MwH ZAmp B s LS
g 2 IR ST R, A B A

YEF AL . 100102 JERT R 2GR F b 22 e [ Tk A (A1
Fed) SRR (WA TTAE ) XU (T AR ) | S 4 4t (A -
FEA) IRHOER (TR ) BT

VEZ . TRUEME(1993- ), % ,2016 RAETET W94, DR
Jrla) . A W AR FST E-mail ; lovvendy@ 126. com

WAEVER . BT (1974- ), L 4 #d%, WFserm . gz
Y ARBEISE ., E-mail ; xyshi@ 126. com

(E/ TN O = ) RN /1 KN /1
R P 2RI

VRS — Rl AL G i 25 FH 5, AE s 35 2 Fb
e R R M IR A B R R AR
JEEHOT e IR R A L R E
FINEZ B RS R b, A RGE R W, WRAE
B S B 2 S A UL R 4 AT R 2
X A 28 R G T 22 B A LR AR A R Y, LA B Ik
AR B AR L 0 1/ AR B A AR
HRER R AR — A I ECER R 0 B R A A 28
o FATBUMR DU PSR R = AR e T 45 A



298 HERPEEZG 2017 453 A% 10 %55 3 ] Global Traditional Chinese Medicine, March 2017, Vol. 10, No. 3

BRRVE RS 25 05 A TIZ R R, &
1 e TR S A0 B AR AR 5 e TR R
U RS BN AR U , e —PEoi R VR O iR 45
HilfebRZ —, B R4EAER DRI, kAR
Rl A 2 AR S AR, X O R A B
A= DR, HEA HUR  RE SR 1 AR )
WEPE

FIAT, A HPLC 32 X0 WiLAE A% 28 il od 2R AT
W A e 2 SCHR AR BT fE X A A
I E B ST WRAE Y TR Y 98 bR
H— HLBUA BFTE 22 48 1 0] 06 R HG A o e 26
TR I B EE B a2 Xk A (] 7 s R A v AT K
PSRRI, T E WA IR Az, T
A7 MU 5T 22 S B, AR R A 3 T 0 A
A—E %S, PRI TZ 22 A5, NI, 2 Hr
LA 7 i WiAE TP B A RSy, B2 0T 45 7 3
WAL A I oA S AR SO T 2B T
AR A A M B WA AE 25 8, SR HPLC % X i
HOHUR R A B S AT T, DL TR
N[5 7 s A HR 3 R S B R TR AT A 2 5
LR VEOY A [] 77 3t W48 B i LASH S 48 1) S5
PP IR LT 1 AR I, 9 D i R 5 AR 7 24 Y
i S %

1 XFEE#HH

1.1 ke

G AR AR TP EAR LA LT |
JEJU DU 4R BE PO R WV A4S ™ b A A
BT, BB B AR, AR BT T
PR HORAE
1.2 k5

PR il B (41652 110879-200202 , 1 [E £ 54
2y REWFIERE ) s AR (5 :58-200202 , Hr [E 24
mn AL R E T ) 5 22 AR B (465 . 20150905, B
R AT AE W H AR IR FD) 5 H Bk £ 1 e ( FE R
KRB (P D) A RRA R AR B 4 b
ali s KA Ak,

1.3 &%

Waters €2695 1= R0 A (4154 ( PDA K #% , 3€
RN ] ) 5 8875 P e (B Ll iy — U 75 X
A BRA T s TR (FEZRIIRRA AR (dbat)
ARRAF) ; B AEE KB # HW SY21-KP4 & (b
RN e /A= DI

2 HEEER

2.1 FRUESE WA

2.1.1 BRITARER R HI A RS RO T AR A
2.32 g, BT 20 mL I RS A E 20
VARREST A R i 35 T, A 785 WG B i 4 L, T
A Uk R B MR R 5. 8. 11..6.,23.2.58. 0,
116. 0 pe/mL [ RGNV, VE N B EFARUE S A
2.1.2 HMERRERAT &S AR R R
#ESH 10.00 mg, & T 10 mL &S, 0 B2 &
B HEREEA), B 1 mg/mlL BB R AE A
i 28 R M P R R A A R, Y A R R R VR B
25.0.50.0.75.0.100.0.125.0 wg/mL [ RIIAH,
VB U R AR UE AR

2.1.3  ZMEEERRUETR WA RS BRI A i
FEFRAE S 3. 80 mg, BT 25 mL &R, N EE R
ZIE IR R ST AR R 22 A S A A TR R B
27 1 5 A 8 R, PR A R R MR Bl 9. 28
18.56 37.13 74.25 .148.50 pg/mL B R 5 W, 1
SR 7 £ (8 BEARE SRR

2.2 PRSI &

2.2.1  JBREOUKSIA R H A BRI A
BIR (3 50 Hif) 29 0.20 g & T B IEMIEI P K
HHNA 20% LW 25 mL, #75 HEE 30 404 B
SLUER 3L 0. 45 wm THFLUE AR, 4% (05 SR AR b AT
HIE

2.2.2 WEREMARKSIEWRIEH S RIS ™ b
TERIAR (3 50 Hif) £ 0.25 ¢ & THIE M, W%
JNAZELIK 20 mL, 7E 70°C /K IE 5 R4 5 /N %
Wk BREEUE W, 5 0. 45 wm THALUE T, 4 (5 %
F AT I

2.2.3 ZMEEME RS H A RIS
WA AR (3 50 Hf) 29 0.25 ¢ B THIEH b,
A 88% LWL 50 mL, 75 80°C 7K 1A 4% Hh 42 I
45 Sy VRN 1L EEUE, L 0. 45 pm TLFLIE
FBE ¥ (5 S5 PR A T & 1

2.3 @&k

2.3.1 RHSEWE G35 Agilent Eclipse
XDB-C (4.6 mmx250 mm,5 wm) , i shAH A H s
(A)=7K(B) ,BREVEWL:0 ~ 10 4380 ,1% A ~5% A
10 ~15 2381 5% A ~15% A ;15 ~20 4351 ,15% A ~20% A ;
20 ~30 4351 ,20% A ;30 ~35 43581 ,20% A ~35% A
35 ~40 7350 ,35% A ~ 1% A, Jii# A 1. 0 mL/min, £+



BRI EEZS 2017 43 H 45 10 4245 3 81 Global Traditional Chinese Medicine, March 2017, Vol. 10, No. 3 299

TR 25 °C, K i 4 R 260 nm, PEAE R A 20 pl,
JIREE X B KRE B HPLC 2 5 SR LR 1,

L

| =RE

Bl 1 HRFEARIE S (A) AL S0 L i fERE i (B) (i
2.3.2 MEREFENE AR 2.3.1, Wl
R EE(A) =K (B), B EEBEL. 0 ~ 5 435,
15% A ~20% A ;5 ~ 10 53480 ,20% A;10 ~ 15 534,
20% A ~15% A, %K 0.8 mL/min, i A25 °C
R K R 260 nm, HEAE R 20 L, LR R XY

2.3.3 T (3 S {43 ) A R R AR R A S
AR T AR I B Il A, I3 1,

G RR] I E LM 5.8 ~116.0 pg/mL,
H P BAELPENE 25.0 ~ 125.0 wg/ml 2 £ £ B
TELR IO 9. 28 ~ 148. 5 pe/mL PN P B 4F A 26
PERR A E IR EOR,

R

7 g mE 5
28l gs A | 7 2 A
WA A = LW .

B

B3 A R (A) R0 s AERE G (B) (L 1A
R1RH  HUR R A BRI SC R BN R

fi JRE i HPLC US4 SR LR 2, N g TOOREC
(R?*) (pg/mL)

& JiRE Y=44.9407X-0.0109  0.999 5.8 ~116.0

HHFZE  Y=25.1982X+0.8005  0.999 25.0 ~125.0

FMEME Y=87.0091X-0.0974  0.999 9.28 ~148.5

43

= g
5

7= 55 = s

B2 HE AR (A) AU R HAE R b (B) (i ]

2.3.3 HZMEESTENE  OigER 2301, W
SIAH R EE-7K (98 = 2) Wi A 1.0 mL/min, H: 17
25 °C KK N 283 nm, PEEEER N 20 pL, #
1 655 X B RORE B HPLC 02 25 50 IR 3,
2.4 AMKRRELE

MU IR Z2 50 b tfE 5 I3 T 45 20 o, AR i
2.3. 1 WU s AR HEAT I E e sk AL, hds
HESHIERE B (g) B AR AR (X) |06 T B 9N Ak b
(V) lbrER e TR RE R Rk, $22.3.2

2.5 KimEHE

HUbR o 5 % WOIR AF 23, 2 pweg/mL, HRER
25.0 wg/mL 2 A 0% 37. 13 wg/mL, 43 3% 2. 3 T
A R €8 A% 1 R AT HERE AT, AR 6 IR, IR
20 wl, 5 0 AL, JF 3F A RSD 4 B oA R A
0.98% MHZ 1.32% FMEEE1.55% , KRR
2.6 RN

RS IR R (i 50 Hif)0.2 g, 3k
B3, 43 B AW JE R R 5. 8 pe/mL, R R
25.0 pg/mL ZZ M B 37. 13 wg/mlL BIFRIE LV TR
1 mlL, $e HRE A il £ 5 vk B e SRl AE e, 9
THE R RSD (H 53 A B 95.7% 2. 04% , 1
T 98.4% 1.72% , I 100.2% 1.79% , 45
SRR WA BT Al e oK
2.7 EEMHE

HBUZ = b BAE M R (1 50 B ) #% bk st
VA TR 5 7 S 2 6 0 A ik VA R, A 2 IR



300 RERHEEZ 2017 4E 3 145 10 %553 ) Global Traditional Chinese Medicine, March 2017, Vol. 10, No. 3

20 pL, A @R, W I 5, 2 SRR iR
HORFER MRS R 58 39.04 pe/g.
140.52 pg/g.301. 65 pg/g, RSD 435K 2. 32% .
1.27% 1.73% , 2 MG IREK

2.8 fREMHE

U207 b WA AR A U 20 L, 43 ) 0
0.5.10,15,20 .25 /MR HUREZ 27 ff 5 e 1) i
AR A, 7+ 5 RSD A 70 5 1. 78% . 1. 46% |
1.53% , F WAL A W BT R R 7 A S
BLATAE 25 /NI INEROE
2.9  FEAIE

K B BRI 20 L, 23 B HERE | 10 St
TR, A R B 75 45 77 M WfgE rh R4 R R 2
AN AR, W2,

MR AR DU 45 7™ H Y o iR A R
MM BT AR — e 25, Hrp BT g
TR EETFHRAR, MRAF I3 3810 B WAL 5 &
s, N 44. 957 wg/g, TV B MK RGN
11.331 pg/g, FHZEUT 4 £ BRI =M &
T, N 191,725 we/g, TE P JUTL (& & f A%,
0N 25.437 /g, MZ 8 AL, MM T, &
FEHLAZ fA S T 2 RN JE A 120. 024 ~
301.652 wg/s.

R2 AR HIRAE T RRAT | AU ML B

7L MR (pg/g) WMHFRE(pg/s) FEMHEE(pg/e)

LR 39.035 140. 521 301.652
iRARES 39.399 30.502 126.770
panAe) 28.089 128.260 227.092
TLPE LT 41.766 25.437 120. 024
(LD Rl e 32.215 191.725 202.618
VY11 £ BH 41.375 164. 623 276.929
g = 33.255 42.338 150. 654
TR 37.092 42.035 192.729
I AR 11.331 110. 451 189.737
e Al 44.957 38. 666 198.672

RO S, U 2 B L 0 e 22 OR 3 1
g BfLAE =B 5 R R, — R PR B R T X
AN A WA TR A

UTARSR , WAE I TR W B E SR E A2 1)
U RE 2 R , A BE SR W, WAL e — B A
THA B FRORE R R PR R T R T AR
W 25 RS, R A RO S S T R OF

W WAL 25 FHAN (L A B AL, A8 SCR AT HPLC % 73531 %)
LR WL TLPG A5 AN H g A AE b R | U R
FIZE A 5 B A0 5 S AT TN RE G o XA v i A
P AL [ RS 3 R ERR L FREME R
YRR 5E UEW] 7% 05 4 B9 1E P

AN [ 7 st A A P TR R RN A
WIS o S B A AW A 22 5 X i) S 45 ML A PR BEA
[ | A 22 5 R T AR AE I TR 7 2055 G, ARSI
BRI X e T WRAE =R B R S MRS
PO RS AP T P AL T SC IR AR, I n] DA R
AR R ST 5 A2 = 253 i —E 2%

(EER T 2RI R, ARSI FE 4008 7= g A8
BA o MR R R R AT 1 b, A e
S MR SHAE P AR A I35 S 5 X T AR 5 2 A
SRR, B A2 A 6 B AT T ) B E RO
A% B BN 5T, AL, HRTXT T A% 7 b
PRI 2 B2 22 S G AN T g, n] Tt — 2P A9 SE R
HORE L S T PR 22 S AR A 4, D WRAE BT I A 3 —
AP TT S 28 AN TR) s 1) A 1 30 % 418 43 P
s BT A A

Z2 £ X #t

(1] AR AR, b 25 W08 24 W 2% UE K By ¥ ' s 1 B 5T e
[J]. R HhER,2013,33(5) :781-784.

(2] BREAE, B A, oo 24 0 v bR 7 15 B & BE A AL AL B
FE[1]. $iITAL T 2015 ,46(2) :18-21.

[3] R, REER. WRAE M2 BIAE DT ST e e [T ], v ] R 1R 1)
P£24,2009,18(9) :4-6.

(4] REER, BRI, BRER, 55, WTEXT 5 2 Ty 58 52 el 19 552 90 1 5%
[J]. P FEZRE,2007,14(1) :37-38.

[5] Takano F,Yahagi N, Yahagi R,et al. The liquid culture filtrates
of Paecilomycestenuipes ( Peck ) Samson ( = Isaria japonica
Yasuda ) and Paecilomyces cicadae ( Miquel ) Sam son ( =
Isariasinclairii ( Berk. ) Llond ) regulate Thl and Th2 cytokine
response in murine Peyer s” patch cells in vitro and ex vivo[ J].
IntImmunopharmacol ,2005,5(5) :903-916.

[6] Kuo Y C, Weng S C, Chou C J, et al. Activation and
proliferation signals in primary human T lymphocytes inhibited by
ergosterol peroxide isolated from Cordyceps cicadae[ J]. British
Journal of Pharmacology, 2003, 140(5) :895-906.

(71 b, S8H 05, BRI, PR TR 22 1A X 15 A B ) e o K BRIy
RITAEAILT]. TR BE 25 Tl 235 ,2011,42(10) :770-772.

[8] XNET,BRLIY, ESLLL, A5, WAE B 2250 K BB /NE ] BT F
RALRY I HEFE [ J]. P B2 A B Ak, 2011, 12
(3) :243-245.

[9] Zhu R,Chen Y P,Deng Y Y,et al. Cordyceps cicadae extracts a-
meliorate renal malfunction in a remnant kidney model [ J].

Journal of Zhejiang Universityence B,2011,12(12) :1024-1033.



ek EE25 2017 453 H45 10 #5553 M Global Traditional Chinese Medicine, March 2017, Vol. 10, No. 3

301

[10]

(1]

[12]

[13]

[14]

[15]

[16]

WRELIE , SRR AR S, A WAAE BT 0T I 1 140 19 43 B i
PBFFELT]. RERF=WIBFIE 5T % ,2010,22(5) :794-797.
Sharma S K, Gautam N, Atri N S. Optimized extraction,
composition , antioxidant and antimicrobial activities of exo and in-
tracellular  polysaccharides  from  submerged culture  of
Cordycepscicadae [ J ].
Medicine ,2015,15(1) :1-10.

$R3505 W LI A WRADLE B AN ] 4 Ak 2 53 %o A Ak
UM AR TE[J]. et E 25241 ,2010,28 (4)
760-764.

Wang H,Zhang J,Sit W H et al. Cordyceps cicadae induces G2/
M cell cycle arrest in MHCCO7H human hepatocellular carcinoma
cells; A proteomic study [ J]. Chinese Medicine,2014,9 (1)

15-15.

Bme Complementary &  Alternative

Wang J,Zhang D M, Jia J F,et al. Cyclodepsipeptides from the
ascocarps and insect-body portions of fungus Cordyceps cicadae
[J]. Fitoterapia,2014,97(17) :23-27.

EHEXIMES) . 25 AT RAE R BF ST (1], RE2 2004,
34(4) .469471.

Wang S X, Liu Y,Zhang G Q,et al. Cordysobin,a novel alkaline
serine protease with HIV-1 reverse transcriptase inhibitory activity

from the medicinal mushroom Cordycepssoboliferal J]. Journal of

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Bioscience & Bioengineering,2012,113(1) :42-47.
TR, RS 5T WA 54 56 H B 1 QA A I L (0]
VLR EEZY 2006,27 (1) :45-46.
BCEURR. R S OMECR B RO DFSHERE [T ). L R T
F43,2004,2(8) :658-661.
SJ Park, YJ Ahn, SG Lee, et al. Cordycepin: selective growth
inhibitor derived from liquid culture of Cordycepsmilitaris against
Clostridium spp[ J]. Journal of Agricultural and Food Chemistry,
2000,48(7) :2744-2748.
TP, B, HIRG. RGN EE[T]. h2iHt,2004,
27(3) :215-217
HECE M2 4e, ki, HPLC-DAD [R5 £ iAE rp 8 T
HWEB ARG E[T]. A5 IR, 2015, 18 (12)
1466-1469.
JEISE, et R E R AF. HPLC 1052 42 WiAE R 1 B A= 55 3% i
FRREE I 9 R [ C /72013 3575 TR R Hh 25 2 4 R4 25
I R h 25 2 L R A I A T 2318 S 2013,
WL, MR s, O, 568 AL ot 0 o R 38 4 1 43 S
AEELT]. P ,2013,34(1) :131-134.
(Wi H Y1 2016-08-22)
(AR . #DIE)




