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Simultaneous determination of nucleosides and sugar alcohols in Ophiocordyceps

sinensis by core-shell hydrophilic interaction liquid chromatography
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Abstract: Nucleosides and sugar alcohols two important active components in Ophiocordyceps sinensis

were often employed as quality control markers. In this study a rapid HPLC method for simultaneous
determination of nucleosides and sugar alcohols in 0. sinensis by core-shell hydrophilic interaction liquid
chromatography ( HILIC) was developed. The results showed that uridine adenosine inosine guanosine
and mannitol were well separated in 8 min. The calibration curves of the investigated compounds showed
good linearity. The RSD of precision repeatability and stability were all less than 3% . The average
recoveries ranged from 99.0% to 106.1% . Compared with previous reports the contents of uridine

adenosine inosine guanosine and mannitol in O. sinensis samples were consistent. The developed method was
rapid accurate and reliable for the simultaneous determination of nucleosides and sugar alcohols in O. sinensis.
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Table 1 Origin of Ophiocordyceps sinensis samples
No. Origin No. Origin
S1 Yichang Hubei S11 Ganzi Sichuan
S2 Yichang Hubei S12 Ganzi  Sichuan
S3 Yichang Hubei S13 Ganzi Sichuan
S4 Yichang Hubei S14 Linzhi Tibet
S5 Yichang Hubei S15 Shannan  Tibet
S6 Yichang Hubei S16 Naqu Tibet
S7 Yichang Hubei S17 Shannan  Tibet
S8 Yichang Hubei S18 Shannan Tibet
S9 Yichang Hubei S19 Huangnan Qinghai
S10 Yichang Hubei S20 Guoluo  Qinghai
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2 uL (S15  S16 1 “1.2.3”
) 6 N
260 nmo : 45°C; N . RSD (n=
45%C; 1. 80 L/mins 6) 0.7%  0.5% - 1.8%+ 0.7% 1.3%
1.2.4
2 . . N

RSD  (n =6) 1.3% 1.1%. 1.1%.
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1 (A) . (B) (€
Fig. 1 HPLC chromatograms of blank solution ( A) . reference substances ( B) and sample ( C)
1 L2 3 4 5 o Note: 1 Uridine; 2 Adenosine; 3 Inosine; 4
Guanosine; 5 Mannitol.
2 N

Table 2 Calibration curves limit of detection and limit of quantification for the nucleosides and sugar alcohols standards

(pg/mlL) . (pg/mlL) (pg/mlL)
Analytes Liner ranger Calibration curve Correlation ) & it of detection  Limit of quantification
coefficient values
Uridine 0.96 ~19. 21 v =3.8397x +0. 1787 1. 0000 0.08 0. 24
Adenosine 1,02 ~20. 38 y = 5. 0882x +0. 2660 0. 9999 0.08 0. 24
Inosine 0.98 ~19. 52 y = 1.9455x — 0. 0705 0. 9999 0.24 0.98
Guanosine  0.87 ~17.33 v =3.7046x — 1. 1487 0. 9996 0.22 0.87
Mannitol  237.42 ~2374.19  y=1.8575x ~3. 1116 0. 9998 59. 35 118.71
2.1.5 ( . . .
($3) 6 ) 10mL  “1.2.27
“1.2.2”7 “1.2.3” “1.2.3”7 o
. (n=6) (n=6) 99.2% . 105.0%
0.042% - 0.032% - 0.035% - 0.013% 106.1% + 99.0% 99.7% RSD 2.2%
10.4% RSD 1.9% . 1.8% 1.9% 2.5%. 1.9% 2.7% 1.2% ( 3),
3.2%  2.2% o 2.1.7
2.1.6 (s3) 1 “1.2.2”
($3) “1.2.3”

6 0.1g¢g 0.2.4.8.12,16 24h
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o N N N 2.2
RSD 0.8% - “1.2.2”
1.0%+ 1.8% 2.1% 2.6% “1.2.3”
24 h 0 4.
3
Table 3 Result of recovery test
(mg) (mg) ((mg) (%) (%)
Analytes Content Spiked Found Recovery Average recovery (%) RSD

Uridine 0. 0430 0. 0402 0. 0840 101. 8 99.2 2.2
0. 0439 0. 0402 0. 0837 99.0
0. 0439 0. 0402 0. 0840 99.8
0. 0444 0. 0402 0. 0837 97.7
0. 0434 0. 0402 0. 0820 95.9
0. 0447 0. 0402 0. 0852 100. 9

Adenosine 0. 0329 0. 0367 0.0730 109. 5 105.0 2.5
0. 0335 0. 0367 0.0717 104.2
0.0335 0. 0367 0.0722 105. 4
0.0339 0. 0367 0.0722 104. 4
0.0332 0. 0367 0. 0703 101.2
0.0341 0. 0367 0.0728 105.3

Inosine 0.0362 0. 0345 0.0718 103.3 106. 1 1.9
0. 0369 0. 0345 0.0734 105.7
0. 0369 0. 0345 0.0743 108. 3
0.0373 0. 0345 0.0748 108. 5
0. 0365 0. 0345 0.0732 106. 5
0. 0375 0. 0345 0. 0736 104.5

Guanosine 0.0130 0.0119 0. 0253 103.2 99.0 2.7
0.0133 0.0119 0. 0253 101.0
0.0133 0.0119 0. 0250 98.7
0.0134 0.0119 0. 0249 96.9
0.0131 0.0119 0. 0247 97.8
0.0135 0.0119 0. 0249 96.0

Mannitol 10.7 10. 1 20.9 100. 3 99.7 1.2
10.9 10. 1 21.0 99. 4
10.9 10. 1 21.2 101.1
11.1 10. 1 21.1 99.0
10. 8 10. 1 20.7 97.7

11.1 10. 1 21.3 100. 5
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Table 4 Contents of nucleosides and sugar alcohols in Ophiocordyceps sinensis from different habitats
(%) (%) (%) (%) (%)
No. Uridine Adenosine Inosine Guanosine Mannitol
S1 0. 055 0.019 0. 053 0.019 9.0
S2 0. 031 0. 027 0. 026 0. 007 10. 1
S3 0. 042 0.033 0. 030 0.013 9.6
4 0. 056 0. 029 0. 045 0. 024 9.8
S5 0. 039 0.011 0. 030 0. 007 9.1
S6 0. 064 0. 034 0. 043 0. 025 8.9
S7 0. 044 0. 038 0.032 0.018 10. 1
S8 0. 021 0. 024 0.017 0. 007 9.6
S9 0.022 0. 025 0.019 0. 006 10. 1
S10 0.024 0.026 0.023 0. 006 9.9
S11 0. 026 0.018 0. 006 <0. 004 10.7
S12 0.024 0.020 0.012 0. 005 10.1
S13 0.029 0.023 0. 008 0. 005 9.5
S14 0. 060 0.038 0.011 0.013 8.9
S15 0. 030 0.030 <0. 005 0. 005 12.3
S16 0. 044 0. 035 0. 006 0. 006 12.2
S17 0. 060 0. 040 0.010 0. 006 9.9
S18 0. 070 0. 037 0.012 0. 007 8.7
S19 0. 055 0. 029 0.011 0. 007 10.2
S20 0. 055 0. 022 0.016 0. 009 8.7
1.7 pm 0.5 pm
3
(
3.1 2016) .
o (2015) 95% 5 mmol /L 4
5 . Zong et al. (2015) o
UHPLCESI-MS/MS 8 min
13 ; (2018) HPLC- N N N
ELSD 3 o
3.2
o Wang N
et al. (2009) Grace Prevail Carbohydrate ES ( Lan et al. 2004,
N 2009; 2009; 2018) .
60 min. (2016)
90%
2.7 pm o ( 2013; 2018;
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90%
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(2018) 42
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