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Abstract Objective: To establish the UPLC characteristic chromatogram based on sterols and to compare the
differences of the contents of ergosterol in cultivated and wild Cordyceps sinensis so as to provide references
for the supervision of this crude drug. Methods: 10 batches of cultivated Cordyceps sinensis, 17 batches of wild

Cordyceps sinensis and 5 batches of Cordyceps liangshanensis were used as objects and ergosterol was used as
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reference substance. UPLC analysis was performed on a Waters XBridge C18 column (100%2.1 mm; 1.6 um). The
mobile phase was methanol-water (95:5) with isocratic elution. The flow rate was 0.3 mL.min-1 and the detection
wavelength was 282 nm and the column temperature was 30° C. Chemometrics software Chempattern was
employed to generate characteristic chromatogram and calculate similarity. Results: Similarities of 17 batches
of wild Cordyceps sinensis and 10 batches of cultivated Cordyceps sinensis were more than 0.9, indicating good
similarity. But the similarities of 5 batches of Cordyceps liangshanensis were no more than 0.8, indicating poor
similarity. The average contents of ergosterol were 0.121% + 0.031% in cultivated Cordyceps sinensis, 0.115% +
0.045% in wild Cordyceps sinensis, and 0.468% + 0.038% in Cordyceps liangshanensis. UPLC characteristic
chromatogram and content of ergosterol in cultivated Cordyceps sinensis were basically identical to those of
the wild Cordyceps sinensis and showed significant differences from adulterant Cordyceps liangshanensis.

Conclusion: The results were helpful to authenticate Cordyceps sinensis and could provide scientific references

for the utilization of cultivated Cordyceps sinensis, and the resource development of chinese crude dyug.

Keywords:

cultivated Cordyceps sinensis; wild Cordyceps sinensis; Cordyceps liangshanensis; characteristic

chromatogram; sterol; ergosterol; content comparison; resource development of chinese crude dyug

AHMBERHAEMER LWL RE R
Cordyceps sinensis ( BerK. ) Sacc. 7F 4= 75 i g i
FHE B gy st [0 ) R g BRI TR R AR
FE AR E T PR, HOR . m A
FRERIIX, RIS A TP, P EA
A s, BAANE . 1k Ak ny 2h
U, SRRk, AR RN TEEH AR R
W, A4 7 RO T AR BT R Y T Rk K R A it
T, KMEREREAER. 2. £
. HEE . SRS 2R AE R DU
RERI I IR AU & &R B WA
T 2 A S R LR SRR AR S e, A
MO F RO 2, IR TEGEAE R D,
MmTiA, BASUE . B, e, A
S DAAZ fA S SR e B, DAL BURE D 2 R
A A BN TR S A T YRR
MEPE , [R]HE 22 A M By & 5, JF AT IR
W,

1
1.1

Waters H—Class i = 0B AH B %A CIRER
AR, ZHAEFESIRI S CRAEHEAR )
Sartorius QUINTIX313-1CN B Jj 432 — i, T K
( Sartorius’AH) ) , Sartorius MSE125s B+ TJ7 /02
—HL 7R (Sartorius/AH] ) o

T8 % P I

1.2

2 A HS T BREY Cr EA  2h o R Y
Be, iS5 111845-201403, 4iifF95.5% ) . HEEH
@4l (Fisher AR ) , K AMilli-Q#E4iK, {4
A XBridge C18 41 (JUB: /S L5 & RERL,
2.1 mm x 100 mm, 1.6 pwm; Waters{{#823F) ) &
1.3

A M BRI (B SRS: 1~17)
RH TV AR, FiFE . WA, Hilv4A .
mA; AREFNTEFWI0K (FE ST
18 ~27) , HJTARARBGLABRA FFEHE; wil
HESHER (FEMST: 28 ~32) , KA B
LR FA M

AR RN TR SRR A i Y 28 B
2y i K i WF 9 B v 245 B M 24 46 e BT RRABIF 9 D1 4
ERNFEMAFPE A R E B E Cordyceps sinensis
(BerK. ) Sacc.Z A= 78 W i B 2 40 HL T i+ )32
ML PR TR AR Tl R 22 A R
W L R Cordyceps liangshanensis Zeng. Liu et Hu
Gray 7y AE TR H B digli da b (%7 JE R4l B = 44y
TR G
2
2.1

B AR B BEXT BRI 20 10 mg, FEEME, B
10 mLEJH A, FH BEARECH L1 mg » mL7'AY

zhgysh



2017 8 31 8

953

Xt HR A A TR PN R AR R A2 100 g + mL!
VAW, FH0.22 pmTFLIERE T UE, HRELIEWR,
Rf .
2.2

BURE SR R (P05 ) 290.2 ¢, K% FR
G, BEHIEGIEMT, KBEMARE2S5 mL, R
EH R, AN (T)#250 W, Mi3833 kHz )
30 min, Y, FEAREE &, HH BN EECR
Fi, 24, H0.22 pwmAYALIER g, Bk
W, ENfgE.
3

%4 . Waters XBridge C18 #£ (2.1 mm x
100 mm, 1.6 wm) ; JWshtH: HEE-K (95: 5) ;
Rl . 282 nm; iE: 0.3 mL - min™'; HR:
30 °C; YRR 1 p Lo
4
4.1

i 72 W B[] — P A A% o B R R A TR (R
il ) 1 L, 4% RS S S22 61
e, DU EES R, TTRRMEER
R P B HsF [) B A ot e TR 45 SR 4% R 048 A %
PRE B ARSD < 1%, PRI TR b7 B 0 ALK F
2% FEIE W (1) AF XH I TR FRRSD < 2%, % FH B /1 &L
(dbxt) B A FR 2 Al Chempatternfb 2711 &3 224K
PEHEFTPAN, AU (efaaakikits, TR R
0.99, S5REWLAHER L R
4.2

i 2 W B[] — W A A% i B R A TR (R

200

1) 1 L, 22%3F0. 2, 4. 6. 8, 12, 24 hi%
RS R A, TR R, DL A
Pk 2 MR, AR AR DA P R X A P sF 0] B A o g
AR, 25 A FRAE WA X AR B B R RSD < 1%,
B T R o A 0 T R K T 2 9% R UG8 (%) R Yo 0 T R
RSD<2%, X HChempatternfb 271t & =417
TR, AU R0.99, FBIMHK M ERAE24 hNE:
FEPERAF
4.3

B R — B A & B R A (BT ) 6
By, KEBHE, % 227 TR IES 0 &
AR, RS 10 w L, A R
S, ISR EIEE, DA SRS G, TRRHE
WA PRI AFDXGT % B Bof (] B AR XTI T AR . 25 SR R, #54%
TR AR T B IS R AU RSD < 1%, BRI TR AR 5 o 0g
T AR T2 9% FEAE U6 A AR X I TR AR RSD < 2%, SR
Chempatternfb &1 it 22 A SEATIPANY . AHAUEE
0.99, FRINZITEHEEVEL
4.4

IO [ HE U B A A U B (FEAR L ~ 17)
WK, KE®SFRE, i “2.27 3 F 7kl & atk
AT, RS p L, S HEEREI E, ik
15 minflJUPLCE SR (E1) o MR, RH
Chempatternfb % it 1w == 84 i 47 5 s o3 Ar Ab 2
WA IS RIEE, R AR 5 ki 5 2
PRSI T A ShUCA, A T A 4 dUE B A R AE
Rk (E2) .

~ 150 \,Mkd__,%_/ﬂ A
=) . A \
g —
5] e N
m =
8 100 f‘a
= |
" / -
i
50
!
I
o
0 25 5 75 10 12.5 15

AREEEHE (t/min)

E: A LB RIS 1 ~ 17,

1 17

zhgysh

UPLC

erinceunica i AT



954 2017 8 31 8
35
30
~ 25
=)
E 20
g 15
{Eﬁ | 1 ; 4 5
5
0 L i
0 25 5 75 10 125 15
AR (t/min)
3.
2 UPLC
4.5 TEF M S0 RFEEGENAEE (B5) , 7

AR 17tk B A A6 it I A AR A T 3 A ) 4
A, HBRES RN, 2o SXTIRA EEXS, w3
U AR N, HoRA IR AR S A
TG RAIE 5 3 5 e fR R AR LA SCRR e ™, e
JO7 Ay 6 BESRA o
4.6

BURFRHER AN TEE & (18 ~27)
At AR (FEM28 ~32) , Ki®FRE,
Fie “2.27 WF ikl A HE S R, R IR
1 WL, ZBIEREISE, 85715 minfUPLC (3
B (E3~4) o MRIELER, RHAChempatternfb2#
TR T B A b 3, THEEF AN . A

75

5°40.97, 1.00, 0.97, 0.99, 0.98, 1.00, 1.00,

1.00, 1.00, 0.98, 0.95, 0.99, 1.00, 1.00,
1.00, 0.99, 1.00, 1.00, 0.99, 0.99, 0.99,
0.99, 1.00, 1.00, 1.00, 0.96, 0.93, 0.80,

0.76, 0.76, 0.75, 0.74. WA, ALl
S N T EFMEA—EG 5utl B RS
ZEFER,

5

5.1

¢ 37 OGS S TR, LA A S
IS IEREOR T 6000, 4FESEERT 1.5, i
X B R S IS AR s (| 6) o

A

N\

ZWHE (mAU)

AR A (t/min)

e B R BI LR 18 ~ 27,

3

V@CRE i iARVACEUTICAL A

zhgysh



2017

0o

31 8 955

45
10
35
30
25

20

is \w L
=

2.5 5 75 10 125 15
PREARSTE (t/min)

W H ERR 9IRS 28 ~ 32,

ZWHE (mAU)

il

=4

@ ® [ @ i
. | PN S
0.9 N
& JilRE
0.8 *
1 “.
é
= 0.7 7
0.6
0.5
0 5 10 15 20 25 30 35
FESL GRS
5
200
= 150
= A
g
s 100
&
= 3
W 50 A
0
0 2.5 5 75 10 125 15

AR (t/min)

zhgysh CHINESE PHARMACEUTICAL AFFAIRS ’77 AN 2



956

2017 8 31 8

40
35
30
25
20

WIEHEE (mAU)

Z

7.5 10 125 15

FRFEFE (t/min )

40
35
30
25
20

WIEHEE (mAU)

Z

i ﬁ]\A A

7.5 10 125 15

AR EFE (t/min )

40
35
30
25
20
15
10

WIEHEE (mAU)

Z

N

W

7.5 10 125 15

FRFEFE (t/min )

A MBI B BPAER TR € KA ME RN TERF M D mulsE; 3. ZMfHEE.

6

5.2
FE 2 WO RS B2 U, 0 Y ESEAR R R T mL

AE10.15, 2030, 50.75. 101.5. 203.0. 507.5

welII, i LIRSS, DI IR v R

X (pg-ml™") AR, MY HULPR, %

HbRAERZE,, FaE Tt mlE, S EIE R

Y = 2432X+3832, r=0.9999

S@CRRd i\ PiARVACEUTICAL

UPLC

GERERW, F A REAEL0.15 ~ 507.5
pg - mLT SRR RIFIEMEER
5.3

K W RO IR S AR (1015 g mL7)1 L,
Fi2 R i AR SR EREO TR, 43 s g T AR,
g WL i L) S 4 {H M 254674 £ 1850, RSD=
0.42% , FIAUHANE R R AT

zhgysh



2017 8 31 8

957

5.4

BARMBA (185F:4 ) , ttely, By
0.2 g, WHERE, % “2.27 WFIEH AR
MR IR T R , A5 R RS R A RN
0.104%, RSD =2.2%, FMWHAIKLIE R E MR I
5.5

K 2 W LR — B AR (18 S S ), 4%
MFEHIF0. 2. 4. 8, 12, 24 hilll E WL,
1§55 g T RO Y 254814 £ 2075, RSD=
0.68%, ] RIS IAAE24 hINARAE .

5.6

K % AR I 0 & B IR —HERE A (18454
G, dhefy, FRLN0.1 g, Ay HIE B IEME TR
A R UORS A B 4920.30 g - mL
FR) 22 £ 655 BT R SR 5.0 mLAT T E20.0 mL, FR
SEFE R, HAAEE (ThF250 W, HR33 kHz)
30 min, GV, PERRE MR, FH O EEAR R ORI
HhE, BEA), 022 pmAYALIEIE g, HRstiE
W, A3 TR S B A, D R i
HRERCR, S8R,

1 n=6
eSS /mg JMAE /mg M /mg PSR /% SERS IR 1% RSD/%

0.1046 0.1015 0.2038 97.71

0.1056 0.1015 0.2086 101.52

0.1064 0.1015 0.2057 97.84 9932 154

0.1075 0.1015 0.2085 99.47

0.1034 0.1015 0.2036 98.74

0.1026 0.1015 0.2048 100.64

5.7 B, HATIE , S5RILE 2,
XTWCAR B A5 HURE i, e <227 TR Tkl A
2 n=3
(EATE R FEFRALIR KA H R, 1%
1 B A U T -1 2015.5.24 [if 7 0.0501
2 YA U R -2 2015.6.3 [ AEEA] 0.0461
3 B U R -3 2015.5.23 iy -2 0.0288
4 B A U T -4 2015.5.25 VUL 0.0662
5 B U R -5 2015.6.6 AR 0.168
6 WA M RE -6 2015.5.5 G 0.139
7 YA A R -7 2015.6.7 RG] 0.0923
8 WA BT RT -8 2015.5.30 VU b 0.125
9 WA H BT -9 2015.6.3 AR 0.123
zhgysh

sseparaceuTcaL s R



958 2017 8 31 8
2

Rl 5 EARE(R) KAEEH M KA B %
10 PP MR -10 2015.6.3 I 0.154
11 PP R -11 2015.6.7 M 0.141
12 PP R -12 2015.5.20 ui A 0.0984
13 S A U R -13 2015.6.3 [liF 9k 0.123
14 PP MR -14 2015.5.20 PuiHEfA 0.156
15 HpHEA U R -15 2015.5.20 HifHm 0.172
16 PP MR -16 2015.5.20 pu 1 By 0.131
17 S A IR -17 2015.6.6 TR 0.119
18 AME RN TEE M -1 2015.4.2 WAL EER 0.104
19 K ME RN T EH -2 2015.4.7 Rl 0.0733
20 A MERNTEE M -3 2015.4.7 WAL FER 0.100
21 A WME RN T EH M -4 2015.3.14 B[R 0.120
22 A ME RN TEE 5 -5 2015.4.10 WAL FCER 0.157
23 A WME RN TEH -6 2015.4.09 iElAEEA 0.133
24 KN T EH G -7 2015.4.10 WAL FHR 0.146
25 KX WMERNTEEH -8 2015.4.11 iElAEEA 0.123
26 A ME RN TEE M -9 2015.4.17 WAL FHR 0.168
27 X WMERNTEE N -10 2015.4.22 WAL ECER 0.0852
28 Bl HUE — 2015.4.15 )it 0.474
29 P HURE -2 2015.4.16 PaJil st 0.448
30 B A -3 2015.4.17 P 0.514
31 L LR -4 2015.4.18 aJi st 0.488
32 Bl H R -5 2015.4.19 it 0.416

6 B TR 5 AR o BRI = [R)  AR DL
6.1 BIRT0.9, MR REF, W80 LA 54t

AR SCHEST B HE T 5 B0 4 U FEUPLCRHE 5]
&, PRARSIRRIENE, 17HE AR U R 1044

S@CR i riARvACEUTICAL AR

Ll R LR SR 0.8, BIRKG NS S, JF
L3S U ff {55 e I A Jfd 2

zhgysh



2017 8

959

6.2

ARG T 10 R T F A7
HEEF A A U R R A R B, 1OHE N T
H A& RN0.121% £ 0.031%; 1746 EFA: 5y
(-2 5 H0.115% + 0.045% 5 540 LL L BT (1 F
¥ & 0.468% + 0.038%., N T 25 Mtk ]
2SI A SN, S A R RSO
ARG IEAT T, N T EF S MBS Z P>
0.05, ULIAA B BT 27 foRE A fh 2 (Rl 22
RS TR SRR LAMETANTEE M
B AR 0 B i 5 Ll R BT P /NF0.05, L
AR A S S I T AR AT EH 5
FIEFAE i
6.3

ARLIGAE R — Ak R T, iy TARE R
N T B b AU A 3 8 B A R AR (R 3, [R] B
WE T &M E e, Uil RS,
A B T4 RERFYN, I HEeug & R E
N T SF 5 A DL ROZ 2R AR R 4R
HPERF2 AR

FRUFF-, R A R 2 A AR S ). P
25, 1999, 30 (3) : 231-233.

B, RRUEE, 2By, S A B R M R B
UL A#EE2Zs, 2012, 15 (5) : 41-43.

rpE 2y, —3[S]. 2015 115-115.

AECHE, HORAT, R, AR &MU TR AR IT
PEREL)). WA, 2016, 35 (4) @ 1-13.

BRIEW, ZE3CH0, PMECHT, 45 & U B o i
U EYER, 2016, 35 (4) @ 476-490.

Wb, BRIERH, ZES0fE, A & U R T

(1]

2]

zhgysh

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15

—_—

WUt ). YA, 2016, 35 (4) : 388-403.
BRIED], B, 230K, 5. AR T RORfEA
FE PP PR ). TP E AR, 2016, 18
(5) : 708-714.
Zhao J, XieJ, Wang LY, et al. Advanced Development
in Chemical Analysis of Cordyceps [J]. Journal of
Pharmaceutical and Biomedical Analysis, 2014, 87
(1434) . 271-289.
A, HHA, BRERE, S A dUE By e A
MIWESE (0] R EBACE, 2012, 14 (7) ¢ 15-17.
Wil XURE, BORBE, %5 HPLCIHB 2 4 fU wivh
JRHE . VRN AR A (1], PSSR TR AR,
2013, 19 (6) : 161-163.
BIEWT, FWbER, FMVEGH, A A U RORRERAIAL 1
FE Sy LB AT AR AROR . B2 AL,
2014, 16 (11) : 2390-2394.
I, IR, XA, AR AMER AN TR S 544
WS R P IR A 1 LT SE ). T EZEE, 2016,
30 (6) : 598-603.
Yang F Q, Li D Q, Feng K, et al. Determination of
Nucleotides, Nucleosides and their Transformation
Products in Cordyceps by Ton—pairing Reversed—phase
Liquid Chromatography ~ mass Spectrometry [J]. Journal of
Chromatography A, 2010, 1217 (34) : 5501-5510.
WORE, ZEREER, BOCET, A EH M IR R
[J]. HERERRE, 2014, 33 (4) : 9-12.
Jing-ping Yuan, Jiang-hai Wang, Xin Liu, et al.
Simultaneous Determination of Free Ergosterol and
Ergosterol Esters in Cordyceps Sinensis by HPLC [J]. Food
Chemistry, 2007, 105 (4) : 1755-1759.

(KM EH 2016510A27H %% E%)

erinceunica i AT



