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Determination of Nucleosides in Caterpillar Fungi by High
Performance Liquid Chromatography

ZHU Lina'?, GAO Xinhua', ZHANG Zhong', ZHOU Shuai', SHANG Xiaodong', TANG Qingjiu"
(1. Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China ;2. School of
Agricultural and Biology, Shanghai Jiaotong University, Shanghai 200240, China;3. Institute of ECO-
Environment and Plant Protection , Shanghai Academy of Agricultural Sciences, Shanghai 200234 , China )

Abstract. In order to afford a reference for the study of nucleosides and quality control of caterpillar
fungi products,a method for simultaneous determination 19 kinds of nucleosides using HPLC was
established including CMP ,UMP ,uracil, GMP,IMP, hypoxanthine ,uridine, AMP, thymine ,adenine,
dAMP,inosine, guanosine,2'-deoxyguanosine, thymidine,,adenosine,2'-deoxyadenosine,, cordycepin,

N¢- (2-hydroxyethyl)-adenosine. Chromatographic conditions ; X select HSS T3 column (5 pwm,4.6
mmx250 mm ) ,acetonitrile and water as mobile phase with gradient elution, flow rate 1 mL/min,
column temperature 40 °C , detection wavelength 254 nm. Methodological research showed this was
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an accurate and reliable method which RSD of precision ranged 0.11% ~2.82% ,RSD of stability
ranged 0.22%~1.63% ,RSD of retention time ranged 0.14%~3.47% ,RSD of reproducibility ranged
1.3%~5.2% ,and recovery ranged 84.9%~108.3%. The nucleoside content in some caterpillar fungi

products were successfully determined using this method.

Keywords: Ophiocordyceps sinensis , Cordyceps militaris , Cordyceps cicada,nucleoside
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40 min 0%A); KES .UV K8, Kl i 254
nm; JiL ik : 1 mL/min; A7 .40 °C; #EFE .10 pl,
1.5 FAEHEEE
1.5.1  AF/E & BIAE DU E o 09 25 R T i vk A
(pg/mL) A AR AR o 1 0 1 o AR Sk AL b | 225 il A
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LI R CMP,2. R TR UMP,3. )R M BE Uracil ,4. 5% 1 8 GMP,5. L iz IMP, 6.7 # £ #% Hypoxanthine, 7.8 # Uridine , 8. i 1
2 AMP, 9.9 J2 %5 BE Thymine, 10. 4 2% Adenine, 11. 2° B 5UIR T #2 dAMP, 12.0LFF Inosine, 13.5% 1 Guanosine, 14. 2” /i % &
1 2’ -Deoxyguanosine, 15.J6 # Thymidine, 16. 1 Adenosine, 17. 2 - il & it 7 2’ —Deoxyadenosine, 18. H{ % % Cordycepin, 19.

N-(2-¥2 55 B 1 N°~(2-hydroxyethyl )~Adenosine , HEA

E1 wERBEE
Fig. 1 Chromatography profile of standard
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LM R CMP,2. 7K # W% Hypoxanthine,3.JR 7 Uridine 4. £ #% Adenine, 5. JL ¥ Inosine,6.% ¥ Guanosine,7. 2 —fii % & 1f
2’ -Deoxyguanosine, 8.} i Adenosine,9. 2’ -l % 2 1 2’ -Deoxyadenosine
2 #m(DCXC4)&BiLE
Fig. 2 Chromatography profile of sample (DCXC4)
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22 KMXR KGHRRFEZHIE
DA o fi 1) 2 R BT o vk B2 S B AR AR (pg/mL)
o 35 G 17 1T R R 0 A AR A5 31 A5 B A Rk 1A
P21 R 19 MR PR AE S I et R R A, A
KRB R YEE 099 VL, LMETERIHR 10~100 pg/
mL, 7 2 R W] 19 Rz H8E % B2 52 g 1 AR RSD
0.11%~2.82%; Fa & 1 S5 Hr W T AL RSD 2 0.22%~
1.63% , & B if 6] RSD A 0.14%~3.47% ; T & P4 T
FURSD N 1.3%~5.2% ; Inl W Z 4 84.9%~108.3% , i,
W2 07 VRS % B AR M R M R AT
£1 EREAEREHELRHY

Table 1 Regression equation and linear -correlation
coefficient
T e | e
L iR Y=15 092X+2 176 0.997
DR 2 Y=8 956.6X+15 875 0.995
bR W WE Y=50 608X+16 238 0.988
595 iR Y=13 782X+23 056 0.995
WU 12 Y=10 711X+12 773 0.995
YR I Y=42 152X-8 497.7 0.999
PR Y=14 316X-2 949 0.998
R 2 Y=14 268X +24 924 0.995
it i 1 Y=25 485X+15 046 0.997
Ji I Y=46 478X-27 842 0.999
27— U R Y=24 000X-32 455 0.999
WU Y=34 519X-26 287 0.999
By Y=15 962X-26 287 0.999
2’ - ST Y=23 329X+831 0.996
W Y=12 830X-21 612 0.999
3¢5 Y=50 590X+14 221 0.999
2" [ EURA Y=28 432X+60 843 0.995
HEER Y=22 687X+28 115 0.997

NO-(2-¥2 2 H) IR Y=29 648X+89 133 0.992
X R Y IR R
23 AEAHEFRPEZERESH
3 Ry & HERE A% B A, R[]
B AL S O T R B R B R R
PRAF 55 1 FUBR T Oy 4% o B 0 b iy E AT 2
By, R KT 0.5 pwe/mg, ILAMA HUE o
LY o it o B s e T R v R AT )
(LK T 0.5 pg/me) BRIR T S RTS8, i
AR K N-(2- R S I . Wb & a ik
MIAZH B R S R K N-(2-F £ 3 ) iR
e

*2 BEEREEMEHNMEILWH RSD AR B E
Table 2 RSD of precision,stability and reproducibility

and recovery

PRAE &
JitRERI 093 091 195 4.1 103.4
PR 1R 165 163 342 38 99.5
R W 029 028 226 15  103.1
H R 0.11 022 347 26 1069
L R 023 025 3.07 3.1 101.3
UK IS 031 030 112 47 1021
PR 118 118 343 49 1083
Rt R 282 038 344 1.8 84.9
it e s I 078 079 251 1.7 1079
Ji g 038 032 213 39 1013
A MRTEER 008 029 149 23 104.1
IR 046 044 095 2.9 87.6
4 038 036 081 49 92.0
2’ -l S A 139 132 035 52 105.1
i 035 038 042 27 93.4
Bt 032 134 021 1.3 96.6
2 i U 035 058 0.17 4.8 91.3
R 037 043  0.14 25 1013

N-(QQ-BRHE)IFE 042 0.5 0.14 1.7 89.9
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(8 3225k WA € i A AR AT P Ay T AH S AR
FE 98 SCHR A E | RO C18 A3 ] DL S S Xt 2 b i 1
HMRZAT TR WA R0 o B AL g rh R I T
JL# C18 # (Welch Materials Inc: Ultimate LP-C18;
Agela Technologies:Venusil MP C18 (2);Shiseido
Co.,Ltd:Capcell Pak C18 AQ;Waters:X select HSS
T3) X Z P AT A G PR 7 B ROR , B X select
HSS T3 453 B RCR e o U 30 AR B9V B 05 ¥ 45
T ARt R IS, O ] 458 R 8 I 2k 0 s ) A Ao 28
BT PR FRATT R AR BE BRI, LA SE B2 ML 1T 26
J3 ) TR 23 B o A% 2R B 8 v A A i s A
A B R AR RN S Wi R R P R T T A AL R
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Table 3 Contents of nucleoside in caterpillar fungi

i R 0.10 - - - _ _ _

1 0.11 0.14 0.16 =
PR I - - - - 0.04 0.02 = 0.02 0.38 0.11 0.10
YT IS 0.03 0.09 0.03 0.08 - - - - 0.07 0.06 0.06
PR 1.23 1.45 1.5 1.8 2.34 2.78 1.53 2.14 1.68 2.09 1.27
i R 0.06 0.04 0.09 0.05 0.22 0.2 0.12 0.08 0.09 0.03 0.03
LH 0.41 0.46 0.5 0.72 - - - - 0.27 0.3 0.11
4 1.19 1.17 1.45 1.13 1.15 0.87 0.81 1.4 1.05 0.9 0.64
2’ AR ST 0.03 0.08 0.09 0.06 = - = - 0.24 0.18 0.17
Pt 0.66 0.58 0.8 0.75 1.82 1.86 1.37 1.55 0.94 0.86 0.81
27—l S A 0.02 0.03 = 0.04 = - = = = = =
L - - - - 2.01 2.18 1.26 2.52 = = =
N-Q-F2 IR - - = = 0.74 1.36 1.37 1.36 0.53 0.77 0.49
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T HRE PR IR BN E . 3 HZTT R E AN TR No-(2-F2 L HE) IR1FIX 3 FiEME LT 10 & R
HUR VR dh A 2 0, A B () £ 1R R WAL b BOR IR 1 R PR ST IR
KHGHMEA S F—FR AR M NO—(2-F L3 IR, DRI 3d 2k 36 JL b B o3 A A6z 00
BEARME HEEA 2R, RENAEARERIFR TR R R NIEA TR,
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