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Abstract: Objective To establish an HPLC fingerprint method for water-soluble components in Cordyceps sinensis which could
provide the basis for authenticity identification and quality evaluation of C. sinensis. Methods HPLC method was adopted to
construct the fingerprint of water soluble components in C. sinensis and its main confused species (C. liangshanensis, C. gunnii and
artificial C. militaris). Total 16 common peaks were marked, and 12 common peaks were confirmed by the method with tandem high
performance liquid chromatography (HPLC) and quadrupole time-of-flight mass spectrometry (Q-TOF MS). Results The common
mode of HPLC fingerprint for C. sinensis was developed. The method could distinguish between C. sinensis and its confused species,
and 12 common peaks were identified, including cytosine, uracil, cytidine, hypoxanthine + guanine, uridine, thymine, adenine, inosine,
guanosine, thymidine, adenosine, and cordycepin respectively. Conclusion This method is simple and easy, providing scientific basis
for identification of C. sinensis.
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Table 1 Sample information

FEabdit s m X KA AR A)
DCXCO1 K B Cordyceps sinensis [ w2 2012-05
DCXC02 = 2013-05
DCXC03 s ith 2012-05
DCXC04 HS il 2013-05
DCXCO05 B 2014-06
DCXCO06 il M 2012-05
DCXCO07 T e M 2013-05
DCXCO08 TP M 2014-06
DCXC09 g HHOM Fe e B 2009-05
DCXC10 HAoM e & 2012-05
DCXCl1 HHBOM Fe e B 2013-06
DCXCI12 H A e B 2014-06
DCXCI13 H AT B 2012-05
DCXC14 H AT B 2013-05
DCXC15 BN AT B 2014-06
DCXC16 T A B B 2012-05
DCXC17 HAom g 2 2013-05
DCXC18 REEV QL BLE AN 2014-06
DCXC19 RENG Hrd 2012-05
DCXC20 Hed 2013-05
DCXC21 HEg 2014-06
DCXC22 P WYL 2013-05
DCXC23 WHYL 2014-06
DCXC24 JEIHIK 2013-05
DCXC25 2014-06
DCXC26 WL U Cordyceps liangshanensis Py il 2013-05
DCXC27 il 2014-06
DCXC28 Wi B L Cordyceps gunnii PE] [{IRAN 2009-04
DCXC29 [ipAR 2014-06
DCXC30 NI B Cordyceps millitaris figed 2013-05
DCXC31 2014-06
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MR SN, BERRAL AN, W Hrall, Tl
TR TR A TR s M A fikal (55
Fisher /A #]); Millipore #HZE/K. HUMENE, SR
WE L PRTT DCHEERS L SRS O RE L R |
1 N IS SN TR S SN T SN 5 €SN W LW
T F-Hp B 25 S e e O 2 40 =98%)
1.3 {48

Agilent1200 % S50 BAH (B AL DAD AR AT
B 2 K 0 2% . Agilent 1290 3 i R0 AH €4 3543,
Agilent6530 24 PUZE A AT I [ 5T 1% A% P FRLIBE 555 «
% : GL WondaSil C-1g #£ (250 mm X 4.6 mm, 5
um), AgilentZorbax SB-Cig (100 mmX4.6 mm, 1.8
um); AllegraX-22R HIA R OHL (f#[E Beckman
AT])D; SHB-I BE /K ATLA S OBMH R T
AGHMAT); SB2200 AUEAHL (L Branson
ZAA]D; Quintix224-1CN 54y 72 —HLF R (3§
ZRTRREAER AL TR A HD.
2 HE
2.1 MHEREARIHE

s S5 PRI IR E 0.48 mg MUEF 0.59 mg. it
1 0.68 mg. 1F 042 mg. JRTF 0.53 mg. nEns
0.43 mg. MEF 0.55 mg. JKEERE 0.47 mg. WL
0.46 mg. MF 0.50 mg. MUMENE 0.46 mg. YKHIEW
0.50 mg- RS 0.49 mg 1 25 mL I, A 20%
P 61 20 2 ) S 55 i v 19.2 pg/mL- LT 23.6
pug/mL. JRFF 27.2 ug/mL. 94F 16.8 ug/mL. JR1F
21.2 pg/mL- ME4 17.2 pg/mL . H1 5% 22.0 pg/mL.
JRUENE 18.8 pg/mL LY 18.4 pg/mL. T 0.20
pg/mL. fEMEEE 18.4 pg/mL. KPR 0.20 pg/mL.
RS 19.6 ng/mL ITRA X B, ) 0.22 um
UL UE IS 98 J5 B TR, B4
22 HiIXEARNTE

R &R 29 MR A 0.5 ¢ BT 50 mL 4/
L, TN 20% FBEA 20 mL, A HEEL 30 min,
HR A 50 mL 208 T 5000 r/min 250 5 min, B
EW 022 pm ALIEREIERL, BRI,
AN
2.3 @it RILEEY
231 {Oil4f  GL WondaSil C-1g failik: (250
mm X 4.6 mm, 5 pm); F I 260 nm; #3025 C
PR 0.8 mL/min; HEAEE 20 pL; Kl (i) 60
min; LS (A) -0.1%FHR/KAEH (B) hiishiAf;

BAEEVENL, 0~10 min, 2%~6% A; 20~25 min,
6%~8% A; 25~35 min, 8% ~15% A; 35~60 min,
15%~60% A.
232 UPLC/Q-TOF-MS %ff UPLC %ff: il
¥, AgilentZorbax SB-Cig (100 mm X 4.6 mm, 1.8
um); KK 260 nm; AR 25 °Cs AR E 0.8
mL/min; HEFEE 20 pL; KD [A] 60 min. YiBNAH
KNG (A -0.1%FRKEW (B); BREEVENL, 0~
10 min, 2%~6% A; 10~25 min, 6%~8% A; 25~
35 min, 8%~15%A; 35~60min, 15%~60% A.
ESI B 78, AIE 325 °C; TIRAABIRE 5
mL/min; Z5{CHE S 137.9 kPa; BA41E HLE 3 500 V;
B2 HL R 2 000 Vs B UHRLIE 325 °Cs UK
AR 7.5 mL/min.
3 “BR55H
3.1 BYBEEHEFER
3.1 EEMRE  HBE-#S S (DCXC03)
PR “2.27 TR AR A I, SPAT I 6
By, $% “2.3.017 TE&AFNE, stk 6 kil
B2 [ R 25 e A0 1) (b 2 (e il g SU B i ARABLURE
P RS HAERE U, AN T 0.999, %
T2 B AT G R B N TR) S A TR RSD {H
SN 0.2%F0 1.5%.
3.2 fetEilEe A SR (DCXCO03)
PR €227 TR 4R AR L 23T 0. 2,
4, 8. 12h FENMBAHEIEA, & “2.3.17 Wig A
B, WA . 5 Tk 2 [ KA 2 411
TR QU AR U VP R 40D A EYE A,
ABUEEAS /N T 0.998 , 45 = (A 3 A A X B 1 1) B
ATV AR RSD 2331/ T+ 0.5% A1 2.0%
3.1.3 EEEAE WS R (DCXC03)
PR “2.27 TR 4 AR A R, JELLIERT 6
Bf, 4% “23.017 DUA&MFNE, ki, 6 gkilk
BIZ E R 25 1 A1) (o 2 (il s SUR i AHABLURE
P R G0 #AERVETHEL, AHUBEA/NT 0.999, %
2 B R ARG R B IR A A TR RSD {H
SN T 0.2%F0 1.5%.
3.2 HPLC 5 EiERI&E L

B 31 2GR A, % “2.2” TR 7 idhils s
AR, 4 “2.3.17 TR A A E R SN
BAF (Rt fe gU- AR UE TN REE) (2004A
WO, BIF3 31 fik R FLZ8 HPLC Faar i (& 1).

H A HR o B vl AR v S ), R S T B
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1 ZHEBERHREERHPLC #54EE
Fig. 1 HPLC fingerprint of C. sinensis and its confused

species

AH ) O B I T (10 (5 1 e b s by LA 0 I B AL £
T, AR HE 16 NG SR HUR 2R AT 0 (1~
16 S,

33 IBYBEELE RS

331 FRGUEREHBEE AT MR (P2 taaRa
KE AU PR R 40D (2004A RO THE 31 fikikd
FFR LR A AL o FHAHALRE DT AT &5 T LA
A R] A B R A A R A ey, ALY
KT 0.8, AN[] = b [ (1) 4 HUR FEARDLBE R, ARARA
FEAEAE 0.2~0.8, AN [ Fp HUR (R ARARLRE G, AH
PAEEAE SN T 0.5,

332 fRGUENGRE T DAL I AR o 1
hARE,  DARKIGEE B4 AL EE Fa ks, FIH IBM
SPSS Statistics 19 F AR &bk L i fig R i AT
R, SR IWE 2.

HRPE &, 31 SA T Lga B b Rt o 2R
Ko WA RERE, HEEACREMRI >, A1
RAEHL A U RO — K H IR — R ZE RN 1%
B CHAXD K5y, DY) =4 i 5 (DCXC09~
DCXC18) m[HEAK —, P ™ & B E &
(DCXCO1~DCXCO05) T[HEAE KA, HALKA
CHYADO =AM R & [ RS, (AR B4R A
P& RE B EAEE KR ER, oM (DCXC22.
DCXC23). JeiH/R4& U B (DCXC24. DCXC25)
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Fig.2 Cluster diagram
B AR A M A O e 22 B S, X S MR
NSZNv IR SR A VT E A ) 2 S SO o N [ =
M, AREE (FREH/RERER) (DCXCO1~
DCXC23). JeW/RA IR (DCXC24. DCXC25).
Bl HUE (DCXC26. DCXC27)- i Jé U (DCXC28.
DCXC29). HHH# (DCXC30. DCXC31) m4 HE
Ko BESER Y WA E R R0 —8,  BATF
AAE SRS L O
34 HEIEMARE
3.4.1 UPLC/TOF-MS JllzE H{ DCXCO3 2583k,
% “2.37 WUR il RS, $% “2.4.27 TR
JrFA . ARSI W) BT S A, S5 S AR,
XHRSUEE ) 16 M AET T 508, A
BT DL 30 RN Ly 12 AMEFTAR
RIGEY, e fmsne . JRIF JRmEnE . WIT.
S UREEIENS . SNZERA | AR | RS R
WA EE, S 7 S T IR NERS T B IS 2
MEEY (R 2). fAEIT 5. 8. 14, 15 SR T
X, HETE SRR, AN RER T AR AL
Er/EAR
342 WAV HBAE % “2.4.27 TR HT
Z Y UL DGR TR I D TN Y B S N R
(K4, FREUH A0 S Bk B T e oA
(£ 3D, DX AR AR S S B o e v
A5 U (1) R B B ) FHAH AL S A R, 0 4
Wt A A 5 R EAT BAIE . DCXCO3 AR 2
FREH, 1. 24 30 4.0 6. 9. 100 11, 12, 13,
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Fig.3 Total ion-current UPLC/TOF-MS chromatogram of DCXCO03 test solution
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Table 2 Mass parameters of common peaks and structure detection

UG5 5 B4 15} 5] /min [M+H] B (ml) AR 4> 7 i AN &
1 4.93 112.101 0 111.102 30 C,HsN;0 e
2 5.94 245200 9 244202 10 CoH/,N,04 JRE
3 6.92 123.085 6 122.089 20 C,HN,0, PRI e
4 7.93 269.225 8 268.228 20 CoH,,N,O5 JIINES
5 8.02 189.070 6 188.071 30 CsH;, 05 A5
6 9.01 2442142 243.215 80 CoH,3N;05 JIiuREs
7 9.92 137.123 1 136.125 40 CsHN,O IR IS
7 9.92 152.123 6 151.124 30 CsHsNsO T A
8 13.06 3722122 371.214 60 Cp3Hp004 AR50
9 14.11 126.111 7 126.112 90 CsHN,0, J36 P v
10 15.91 284.2419 283.243 60 CoH3N505 54
11 17.55 136.125 4 135.126 10 CsH5NS JiRES
12 18.66 267.239 6 267.240 10 CoH3N50, JiR
13 19.81 243.225 4 242.226 70 CoH4N,05 JiRES
14 20.16 566.427 4 565.421 69 C43Hs704 ARH0
15 23.53 357.3009 356.301 60 CyHygO4 5N
16 26.24 252.240 6 251.241 10 CoH,3N505 MR

Co

T T
12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54

t/min

C-HWing  Ue-biF U-BRWENE LT Cy-Mf H-JGU5e G-I THIRENE  Gu-S1F AN Ad-IRF Th-ltf Co-dufizk

C-cytosine Ur-uridine U-uracil In-inosine Cy-cytidine H-hypoxanthine G-guanosine T-thymidine Gu-guanosine A-adenine

Ad-adenosine Th-thymidine Co-codycepine
4 388 UPLC/TOF-MS BB FiiE

Fig. 4 Total ion-current chromatogram of pharmaceutical standard solution

16 50 15008 L R 2 - R I P AR I (R DR BT IS 1) min, 20 F R4 [M+H] (m/z 137.123 1D fl [M+

MO TET MAH] 250 705 o N e |
PRUEWE . JFFS PRTFS Bufgmgne . JRIEee . LT

H]" (m/z 152.123 6), K 2 Fb&W, 4955 Pk
WA 1 I A (A 5 B8 N TE) R 49 B 380, T e 1% 0

ST BT BRI R R 7 SIRORBE I TR 9.92 AL A O USRS A SIS
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Table 3 Mass parameters of standards

Iz B /min - [MHH] (mz) MRS PR 1R
g 4.98 112.036 2 1111021  C4H5N;0
RAF 6.15 245.054 4 2442013  CoHpN,Oq
JRWEE 7.38 123.0192 122.0871 C4H,N,0,
L 8.09 269.180 8 2682263  CyoHjN,Os
JH 9.53 244.070 0 2432171  CoH3N;05
RIS 9.87 137.029 1 136.1224  CsH,N,O
B 9.87 152.100 9 151.126 1 CsHsN:O
T e 13.98 127.033 9 126.1133  CsHN,0,
LA 15.86 284.178 1 2832414 CyoHi3N:Os
Jigen s 17.13 136.108 2 1351272 CsHsNs

it 18.72 268.080 9 2672423 CyoHy3NsO4
it 19.74 243.201 4 2422291  CyoHaN,Os
HEE 26.22 252.086 8 2512423 CyoH;3N;0;
4 itig

ARSI HEEL T 50%- 20% R OR 4l 7K
PERFRIE A, 20% H B AE SR 77 I 280 d i
F2 T R SR IOR AR 2 Fhorv, B R
HPLC A% & b g5 H AR Y, SRR v 3
fF RGP L. S i, 76 4 H5-0.1% F IR K A4
A, gy B ORI HIREP RS R E
4 0.8 mL/min Y, &k R B I R]IE H Ho 2y 2
DR, EBEKh 260 nm A E Ak %,
BTN, R (A5 DAL A 1

ARSI N T A U B R BRI HPLC
frau i, AR E AR T 16 N HATIE,
XA RIRER RE S BEAT AR ALBE PR R SRS 40T, AH
)P b A B AL EAE 0.8 DAL, BT
5B E B RN, B G RE AR R 1)
il d. it UPLC/Q-TOE-MS %5& i 12 4
LAV Tl Ry R g . PRIERE . PR RIS +
SIS RTFE. MR RS L. S
M. R AR R

A WU K HR S0 v s BH S X)L
il R RS A I, AU R DR Ak e IR
Iy SRS, A A YT RE R 4 U Sy e (1)
FRPRTIEAAS W), 0T I it 2% HRUE R 6 1) R o 42
HAEEZE Y,
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