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Determination of nine kinds of nucleosides in Spirodelae Herba from different
habitats by UPLC-MS/MS
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Abstract: Objective To establish a UPLC-MS/MS method for the simultancous determination of nine kinds of nucleosides in
Spirodelae Herba, and analyze and investigate the difference of nucleosides ingredients in samples from 13 habitats. Methods The
determination was performed on the Waters Xbridge™ Amide-C;g (150 mm x 4.6 mm, 3.5 um), the 0.1% formic acid-water (A) and
0.1% acetonitrile-water (B) in gradient elution as mobile phase. The flow rate was 0.5 mL/min. The column temperature was 30 ‘C. MS
instrument was equipped with ESI" ion source. Gaining the extracted ion chromatograms, then the peak area for quantitative, principal
component analysis (PCA), and hierarchical clustering analysis (HCA) were used to comprehensive evaluation. Results All nine
kinds of nucleoside showed good linearity (> 0.998 9). The RSD of the precision, repeatability, and stability tests were less than 3.5%.
The average recovery rates were in the range of 94.4%—101.9%, RSD were in the range of 1.73% — 3.58%. There are differences in the
composition and content from different habitats. The content of 2'-deoxyuridine and 2'-deoxyinosine in the lower levels, cytosine was
the lowest, while the contents of uridine, inosine, and xanthine were in higher levels. The largest content was in Spirodelae Herba from
Huangshan, Anhui province. Conclusion The method for the simultaneous determination of the nine kinds of nucleosides is simple,
accurate, and reproducible, that will provide the basis for the formulation of herbs Spirodelae Herba for quality control standards.
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Table 1 Sample information

s FEHL i P
S1 JTAIET S8 IR B
S2 LM S9 R AH &
S3 A S10 LI
S4 LR S11 TR AN
S5 YRR S12 A AR N
S6 T B ¥ P S13 bii [Tl
S7 Z

0~4 min, 20% A; 4~8 min, 20%~50% A; 8~12
min, 50%~20% A: 12~14 min, 20% A. AT
8 0.6 mL/min; AEifi 30 'C, #EFEE 1 uL.
2.1.2 A& B FUE: Turbo V, HLESARE:
ESI"; SRAE 7 HRHGE FI (MRM); B2 YRR «
550 C, WiZHiH 5500 V.
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(10 855 HESH A AT 23 T EDCA [ AR 1) 5 i 45 0
T 10 mL SR LK, 19208 R R
(I TEA S%o JL R

222 ARSI R A e R
FREREIR 1.0g, BT 50 mL HIEHD, K
20 mL 27K, ST E AR 60 min( )% 500 W
A 40 Hz), $EHEIET 12 000 t/min 3630 R 250
10 min, WEHR F3EH0E 0.22 pm A FLIEIEAS H o

23 FHEFER

230 HMERRFEH R “22.17 BUNRES
XTI, BRI 6 DA ) R BN AT
WV, 0.22 pm FUALIEREIERE, 75 “2.17 Iitaik-
SRS N HERE AT, DIOGHEE S TR T Sk 5 S B A A
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RFRBRLEHIEE; 2 LA S P ERLL (SIND
ST 3 R 10 BTN VL IR PR A T Ay e AR A I R
(LOD). HAEER (LOQ), i Wk 2 fllE 1.
2.3.2 R, HEREME. RoEMiRE R
[Fi) — VB 5 5% B VRO SR A S Ik, itk 9
Pz A, T 53 RSD £E 0.76%~2.67%:
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Table 2 Calibration curves, LODs, and LOQs of nine nucleosides

E [R5 7 r 2R kS /(ugrmL ™) LOD/(ng'mL ") LQD/(ng'mL ")
Ji i v Y=925.01 X+21 778 0.999 8 0.159~10.20 20.72 69.07
JHa Y=4958 X—137 687 0.999 9 0.164~10.50 6.89 22.97
2" S PR Y=7446.1 X+1 000 000 0.998 7 0.214~13.70 15.24 50.80
RIS Y=6 656.8 X+808 671 0.998 9 0.175~11.20 1.53 5.10
JRFF Y=2091.1 X+42 108 0.999 8 0.181~11.60 5.68 18.93
2L Y=17670.4 X—229 992 0.999 8 0.103~ 9.92 2.11 7.03
pgi Y=4857.2 X+270 129 0.999 1 0.149~14.30 4.99 16.63
JilINER Y=6024.3 X—182 302 0.999 9 0.213~13.60 2.10 7.00
JHu M I Y=2954.9 X+177 086 0.999 1 0.164~10.50 1.79 5.97
1 3}82 2 4.09 3 4.48
4 5.54 5 542 6 [5.57
9 12.04

t/min

I-fgfgmsng  2-Md 3-2-AURE  4-RE S-2-BENLE 6-BMERS  7-umkng 8-WLE 9-REEIEG
1-thymine 2-thymidine 3-2'-deoxyuridine 4-uridine 5-2’-deoxyinosine 6-xanthine 7-cytosine 8-inosine 9-hypoxanthine
E1 9 MixEHmE MRM
Fig.1 MRM of nine nucleosides in Spirodelae Herba
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S5 fe/PNo FALF T AT R, 2 AR 2
FUVEFLE 13 ASP=HORE S R BB s
Bl VRIS PR WU, SRR
2.6 HmF I MIZENERS SR

DIAZ I o & 0 o Hrdads, N H SPSS19.0
G AT E R AT FRIURFIE R T 11 3



+3256 ¢ ¢ %% Chinese Traditional and Herbal Drugs 35 46 % 25218 20154 11 A
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Table 3 Contents of nucleosides in Spirodelae Herba (n = 3)
- B E/ (ngg ™)
Mg ME 2-BEURE e RE 2-BENE e WU e S

S1 70.87 67.13 39.50 20.00 105.91 43.67 172.93 97.12 5.75 622.88
S2 60.50 57.70 35.61 139.42 104.23 44.63 104.71 76.00 4.00 626.80
S3 5.32 39.51 52.78 229.10 242.30 63.30 235.32 170.02  22.16 1 059.81
S4 78.92 79.71 27.21 192.65 270.19 60.05 86.43 200.61 30.05 1025.82
S5 63.03 50.83 38.60 138.07 84.72 44.19 96.20 62.12 3.98 581.74
S6 34.39 66.56 14.03 156.90 255.08 37.78 65.85 150.40  25.06 806.05
S7 55.16 38.00 7.11 160.91 318.27 25.55 51.31 288.70  27.94 972.95
S8 78.43 73.17 28.72 187.73 232.35 55.83 99.00 172.95 23.68 951.86
S9 40.32 84.25 44.39 231.02 408.30 67.20 156.37 213.04 45.63 1290.52
S10 143.23 145.73 129.24 218.53 392.71 129.30 451.05 294.73 15.84 1920.36
S11 57.57 99.52 69.65 229.17 34.21 77.82 348.15 97.29 2.35 1015.71
S12 65.67 132.87 92.42 231.30 367.83 109.75 210.30 250.03 20.47 1 480.64
S13 40.05 80.80 4591 163.82 139.93 59.43 117.10 172.12 12.09 831.25

ANFERSY, RFEE ., DTk R TTER R LR 4
Jise i 3 AN FE o1 BT AR IA F] 86.629%,
K7 ZERROIEAT B I iR RE S T3 22 R e e IR -8 A
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W s, nJLEHILAREE (S9) 35 fs, Tr
HIH (S11) 353 fedi.
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Table 4 Initial eigenvalues and contribution rate of principal

components
N LR RREE
FHILE TR /% FBTTHRE/%

1 4.691 52.121 52.121
2 2.030 22.555 74.677
3 1.076 11.952 86.629
4 0.492 5.463 92.091
5 0.278 3.089 95.180
6 0.226 2.512 97.692
7 0.116 1.288 98.981
8 0.065 0.723 99.704
9 0.027 0.296 100

%5 FRFHZEERNERS GBS
Table 5 Comprehensive scores of principal component in

Spirodelae Herba from different habitats

%5 E VR ¥ F LGia 4
S1 -0.8528 —1.2348 -0.4238 12
S2 -0.8420 —0.8719 -0.2992 10
S3 —0.189 3 04750 0.1630 5
S4 —0.009 9 0.7340 02519 3
S5 -09184 09599 -0.3294 11
S6 —0.728 3 0.6619 0.2271 4
S7 —0.6253 1.4353  0.4926 2
S8 -0.173 0 03558 0.1221 6
S9 —0.406 9 1.6043 0.5506 1
S10 25335 -0.6707 -0.2302 9
S11 03234 -1.5042 -0.5162 13
S12 1.3939 02306  0.0799 7
S13 -0.3119 -0.2553 —0.087 6 8
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3 g
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Fig. 2 Systematic cluster analysis
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