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Simultaneous determination of five nucleosides in
Cordyceps sinensis ( BerK. ) Sacc. by QAMS’
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Abstract Objective: To establish a quantitative analysis of multi—components by single-marker ( QAMS ) for the

determination of uridine, inosine, guanosine, adenosine and 2'-deoxyadenosine in Cordyceps sinensis, and validate
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its feasibility for quality evaluation. Methods: An HPLC method was applied to quality assessment using a ZOBAX
SB-AQ C5 column ( 150 mm x 4. 6 mm, 5 um ). The mobile phase consisted of acetonitrile ( A ) and water ( B )
with the gradient elution ( 0-5 min, 0%A ; 5-15 min, 0%A — 10%A ; 15-30 min, 10%A ) , and the flow rate was
1.0 mL* min™". The column temperature was set at 30 “C. The chromatograms were monitored at 260 nm. The
injection volume was 5 pL. Five nucleosides ( uridine, inosine, guanosine and adenosine ) and 2'~deoxyadenosine
were selected as analytes to evaluate the quality of Cordyceps sinensis. The relative correction factors ( RCFs )
of adenosine to the other four ingredients were calculated. The method was evaluated by the comparison of the
quantitative results between external standard method and QAMS method. Results: The linear ranges of uridine,
inosine, guanosine, adenosine and 2'~deoxyadenosine were 4.945-98.90 pg * mL™' (r=0.999 9 ), 1.852-37.04 ug * mL™'
(r=0.999 9 ), 4.795-95.90 ug * mL™" (r=0.999 9 ), 5.175-103.5 pg * mL™' (r=0.999 9 ) and 1.892-37.84 pg* mL"'
(r=0.999 9 ) , respectively; the average recoveries ( n=6 ) were 98.3% ( RSD=1.6% ) , 101.3% ( RSD=1.3% ) ,
100.6% ( RSD=1.1% ) , 98.8% ( RSD=1.4% ) and 101.1% ( RSD=1.7% ) , respectively. RCFs of uridine, inosine,
guanosine, and 2'-deoxyadenosine with reference to adenosine were 1.41, 1.90, 1.74 and 0.964, respectively, and
the repeatability was good in different experimental conditions ( RSD<3.0% ). There were no significant differences
between the quantitative results of the QAMS method and external standard method ( ESM ). The contents of
uridine, inosine, guanosine, adenosine and 2'-deoxyadenosine in 20 batches of samples of Cordyceps sinensis were
0.101%-0.210%, 0.037%-0.135%, 0.066%-0.203%, 0.015%—-0.102% and 0.001 8%—0.013%, respectively.
Conclusion: The established QAMS method could be used for the assay of 5 nucleosides in Cordyceps sinensis.

Keywords : quantitative analysis of multi—components by single marker ( QAMS ) ; relative correction factor
(RCF ) ; cultivated Cordyceps sinensis; wild Cordyceps sinensis; nucleosides; uridine ; inosine ; guanosine;

adenosine ; 2'-deoxyadenosine
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L2 267) e (G s 2 B0 L 2GR NS 5 e N
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LR (uridine ) 2. LT Cinosine ) 3. &5 1F ( guanosine ) 4. £ ¥ ( adenosine )
5. 2'- iAUIE T ( 2'~deoxyadenosine )

B1 EEXEM(A)RRG-5SLHAEE(B)HPLC &

Fig. 1 HPLC chromatograms of mixed reference substances( A ) and
Cordyceps sinensis sample No. RG-5( B )
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Tab.1 Regression equations, correlation coefficients ( r ), linear ranges of the investigated components

143 ( composition ) [E] 575 2 ( regression equation ) r LR (linear range )/ (pg * mL™)
JRAF Curidine ) ¥=0.205X-0.008 0.999 9 4.945~98.90
HLFF (inosine ) Y=0.337X-0.063 0.999 9 1.852~37.04
51 ( guanosine ) Y=0.274X+0.014 0.999 9 4.795~95.90
Ji#F (adenosine ) ¥=0.296X-0.045 0.999 9 5.175~103.5
2/~ AT (2'~deoxyadenosine ) ¥=0.431X-0.016 0.999 9 1.892~37.84
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WK 607, By 0.2 o KEHFRE, FEME “2.1.27 TR )7
Pl HER AR, 3 2.27 TR (3G SRR E

i

ORI, TS, S5 PR U S
R A 2/ B AR P & i (n=6) 43511 0.210%
0.101%0.138% . 0.058% £1 0.003% , RSD 433>} 0.95% .
1.2%.0.98% . 1.2% 1 1.4% , B & 52 M LA

234 FUEMERE RS B WOBCE] — R ik VA
(YS-1 SHES )5 pL, 43 534E 0.2.4.8, 12,24 h
W o ZEFRPRAT U S R R 2'— AU 1 0
TAIARA RSD (=6 ) 43514 0.97% . 1.2% . 1.0% . 0.78%
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H10.58% , FR ALK S AE 24 h INFRE

23.5 AEEIRCRIRES R ERRIGE S =AY YS-1
SRR AR 6, BT 0.1 g, B HIEHIE I,
B A A% % BE V W CR AT 201.0 pg - mL™, LT
193.6 ug - mL™", 5 93.50 pg » mL™ R4 71.05 pug * mL ™,
2 AR HE 11.05 pg e mL) 45 1 mlL, 43 51 3% B8
“2.1.27 W Jr kil e RV, 7 <2.2” TR i &
PRIE , 0 s W T AR, TH5R IO, 25 R R T ILH
B BRATRN 2/ BRI R (=6 ) 43
54 98.3% . 101.3% . 100.6% . 98.8% F1 101.1%, RSD
SN 1.6% . 1.3% . 1.1% . 1.4% F1 1.7%.
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241 SR EOTE OISR KRR
H Thermo Ulitimate 3000, Waters H-Class FI Agilent
1260 %1 3 & 5 2 W AH 4 3% R G2 Fl Agilent ZOBAX
SB-AQ (4.6 mm x 150 mm, 5 pm ) , Waters ACQUITY
HSS T3 €5 (4.6 mm x 250 mm, 5 um ) , SHIMADZU

InertSustain AQ-Cg (4.6 mm x 150 mm, 5 pm ) 3 Fip oA
s AL 1 PR = (AR RE TE R =4, x CJA, % C,, 2
A, HTFF Ry s PIIETE R, C oM R I A NS
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kRGN R A XS BT 558, 45
BT, ASTRSCES RN AT TR 25 B3] AR X P2 B (8% 3
BN, RSD TE 1.2%~3.2%, WL3% 3., 25506, 7E Xt IR
fn FE R E BT, AT AR X O B (BT (i 1 e o
R S 0 P B IS T, 5 4% 0 e 1) 28 A M
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Tab. 2 The relative correction factor ( RCF ) obtained from different equipmens and columns

e uRETER A IE A F (RCF)
(instrument ) ( column ) fi ) /5 fi
Thermo 3000 SB-AQ 1.41 1.95 1.74 0.974
T3 1.40 1.91 1.76 0.964
InertSustain 1.38 1.90 1.73 0.987
Waters H-Class SB-AQ 1.40 1.89 1.75 0.982
T3 1.42 1.86 1.71 0.978
InertSustain 1.43 1.90 1.73 0.985
Agilent 1260 SB-AQ 1.40 1.92 1.75 0.965
T3 1.42 1.91 1.76 0.987
InertSustain 1.39 1.88 1.74 0.979
FHIME (average ) 1.41 1.90 1.74 0.964
RSD/% 1.1 1.3 0.93 0.90
T (00te )2 f1=F 515 Curidine 115 Cadencsine )2 S5 WLEF Cinosine 7 85 Cadenosine 1> S5 8415  guanosine )/ BE1F Cademosine ) J42— IR0 2—deosyadenosine )/ B Cadonosine )
# 3 AREMNBMBEHET BARESHEX R B E
Tab.3 The relative retention time obtained from different equipments and columns
& JERTI RS FHXHF BE 1] ( relative retention time )
(instrument ) ( column ) t 1, 1 ty
Thermo 3000 SB-AQ 0.691 0.862 0.892 1.03
T3 0.678 0.825 0.856 1.04
InertSustain 0.646 0.834 0.861 1.05
Waters H-Class SB-AQ 0.671 0.864 0.903 1.03
T3 0.646 0.816 0.862 1.05
InertSustain 0.652 0.841 0.864 1.02
Agilent 1260 SB-AQ 0.705 0.878 0.905 1.03
T3 0.652 0.829 0.869 1.04
InertSustain 0.659 0.848 0.857 1.06
FHE (average ) 0.667 0.844 0.874 1.04
RSD/% 3.2 2.4 2.3 1.2
T3 (110t ): 8=t 4t Caridine o/ T Cademosin )2 =L JLEF Cinosine )/ AT Cadecsine )9 £5=E 55 guanosine )/ JiFHF (adenosine )» £47=8 BEAURF ( 2'-deoryadenosine )/ J§4F ( adenosine )
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A3 BURT AR A RN T 55 2 02 o, K%
FRAE, #% “2.1.27 BT Jy il g5l i v, A4 “2.27
T S S A T , SR A MRS F— I 200

G2 R R JUUEE S TR 2'- AR
i, R 40 2 K T, S5 IR R ALY MRk S
MRS — PR R R SR 2 S, Ul
W2 ] A R R R Z I8 OIS o

F 4 HMEE(ESM ) FI—ll&iFE ( QAMS ) MELREEHR S MZENRE( %,n=2)
Tab.4 The content of five nucleosides in Cordyceps sinensis ( BerK. ) Sacc. by external standard method ( ESM ) and

quantitative analysis of multi-components by single marker ( QAMS )

N St it A JiR 2'- JBiAANR
HERS (uridine ) (‘inosine ) ( guanosine ) (‘adenosine ) (2'-deoxyadenosine )
('sample No. )
ESM QAMS ESM QAMS ESM QAMS ESM ESM QAMS
RG1 0.212 0.210 0.103 0.101 0.141 0.138 0.058 0.003 0 0.002 9
RG2 0.114 0.111 0.042 0.041 0.083 0.081 0.052 0.006 5 0.006 3
RG3 0.185 0.182 0.055 0.054 0.155 0.152 0.082 0.003 1 0.003 3
RG4 0.186 0.183 0.044 0.044 0.112 0.108 0.041 0.004 2 0.004 4
RG5 0.170 0.166 0.048 0.046 0.171 0.166 0.102 0.004 3 0.004 5
RG6 0.168 0.166 0.050 0.049 0.101 0.099 0.062 0.007 5 0.007 4
RG7 0.145 0.144 0.038 0.037 0.103 0.101 0.058 0.011 0.011
RG8 0.175 0.173 0.052 0.051 0.114 0.112 0.042 0.002 6 0.002 7
RGY 0.174 0.171 0.139 0.135 0.147 0.142 0.015 0.005 0 0.005 0
RG10 0.202 0.201 0.061 0.060 0.175 0.172 0.095 0.001 7 0.001 8
YS1 0.201 0.198 0.055 0.055 0.178 0.175 0.088 0.011 0.011
YS2 0.145 0.141 0.091 0.090 0.185 0.182 0.062 0.009 1 0.009 2
YS3 0.186 0.183 0.062 0.061 0.176 0.173 0.091 0.008 1 0.008 3
YS4 0.152 0.151 0.050 0.048 0.086 0.083 0.065 0.013 0.013
YS5 0.102 0.101 0.037 0.038 0.163 0.162 0.058 0.008 7 0.008 5
YS6 0.171 0.169 0.111 0.108 0.206 0.203 0.047 0.004 4 0.004 3
YS7 0.214 0.210 0.049 0.048 0.151 0.146 0.068 0.009 6 0.009 4
YS8 0.182 0.181 0.109 0.107 0.169 0.165 0.021 0.004 4 0.004 2
YS9 0.121 0.122 0.049 0.050 0.086 0.084 0.055 0.009 0 0.008 8
YS10 0.128 0.125 0.041 0.042 0.068 0.066 0.042 0.012 0.012
3 itie ZME R 5 MR S B E B A AT

SR FH— I Z P4 1 R TR S A e
FEAR R I 22 30, AT 358 7 0 A B4 0 4 X AT
MR, 2 WA M5 28 0 H , JRAT
LR B4 IR 0 2/~ AR 04 B KR I 4
Wk 262,248 . 254,260 F1 260 nm, ZEA % 1 5 K
43, SR K IAE 260 nm Ak EiA 5 AR A R
W HLE 5 I Ay B FE R R T 1.5, iR B s BT Bk,
PRI e ] 260 nm AE ARG K

ARAGE A 2L T Thermo Ulitimate 3000, Waters
H-Class Fl Agilent 1260 %! 3 5 5= 85 A (354 L) R
AN AR 3 AR A S R h R 2 MR 3 W H,
PRAE LH 5 A0 2" 8 SR 11 o0 R S ) R
22 V) AR XA I PR E B R, U A — I 2 P it

i

I3 BIRFHAMREFI— N Z2 3% 10 4 =
TR SR 10 AEEFAE S b 5 MR Y 5 B DS 45
SRAEAT LRI , SR FHAR RSP 249 0 22 LA 2 Rh TR Y
WERRE , 2 R 20T ) — A Al A0 45 2R 2 1] A AE X
IR 2EYITE 3% LA, W 2 RN RE D5 5 B i
HABAF B, — 2 PRE I T4 LA H 5
MEH IS EIE

S 3k
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