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Analysis of Nucleosides and Nucleobases of Polygonum multiflorum by Stepwise Regression Analysis
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Abstract: This study analyzed 10 nucleosides and nucleobases in Polygonum multiflorum Radix and explored their effects
on the total content of nucleosides. Ten nucleoside and nucleobases in Polygonum multiflorum Radix were simultaneously
determined by ultra-performance liquid chromatography-tandem triple-quadrupole linear ion trap mass spectrometry (QTRAP
UPLC-MS/MS). The optimal equation describing total nucleoside content as a function of 10 nucleoside and nucleobases
was established by stepwise regression analysis. The results showed that the contents of uridine, adenine, guanosine and
cytidine were higher in Polygoni multiflori Radix. Stepwise regression analysis showed that uridine, cytidine and thymidine
had the most significant effects on the total content of nucleoside. The contents of uridine, cytidine and thymidine can be
used as an indicator the quality of for Polygonum multiflorum Radix based on total nucleoside, and provide a scientific basis
for constructing multiindicator quality evaluation system for Polygonum multiflorum Radix.
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Optimized MS/MS parameters for the determination of 10
nucleosides and nucleobases
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Table 1

RE —
WED pyamin ETES T
IR (miz) (m/z)

SR 2.03 113.0. 96.1  113.0. 96.1 68 23
Ju e 2.41 2439, 112.1 2439, 112.1 95 18
s 2.92 151.8. 110.0 151.8. 135.0 54 27
2 -PREMRTE 337 2279, 112.1 227.9. 112.1 87 13
JRFF 3.76 2447, 113.1 244.7. 113.1 40 12
JhR A R4 471 136.0. 92.0 136.0. 119.1 66 29
JilINES 7.19 269.0. 137.0 269.0. 137.0 39 15
93 7.57 284.3. 152.1 284.3. 152.1 42 16
Jifg 9.12 243.1, 117.1 243.1. 1272 41 12
2553 9.88 268.1. 136.1 268.1. 136.1 73 24

1.3.3 XA E %

R BRI — 2 B IO R e . SN TR, JRF.
ARy . WLFE. SFF. BOEF. BREE. 27- S X
w43 N 7K C ] — O R A FE (R i A . X
BRHR A OEE, B10 mLET, ke, i
B R . SEEN BT, JRTF. RIS, UL, 9
T B BRE . 27 - AU R IR E 4 D9 10.76.
10.30. 7.51. 10.48. 9.64. 10.37. 9.72. 8.74. 10.94.
9.11 pg/mLIFI G i FEAR I
1.3.4  HEal s &%

B — e BRSO, 1580 H . A B AR e T8 it
BEE RS AL g, B TF25 mLEEHRIE S,
AN10 mLEgiK, PR, =& NS 60 min 5 L



106 2016, Vol.37, No.02

E6mild=

XK 53 B

H, A PR AR 2 RS G, FEEGE 13 000 r/min B
0210 min, HUH FIEHRIFRAE T4 °C, A H0.22 pm
M FLIERE e, EPAS .
1.3.5 FERSENE

BT 1 12 R T I TR R AR s, MR AR AR
2R M K R TSR R 10 BZ A I A i
1.3.6  FESREHE A

o8 5 2561 R S A 2R 10 PR 8 s (R s
ME. MR, SRS JRFF. BRI, ULE. SEF. .
REF. 2-IAMEE) MEE. AR (10 M
KA GRS HFEABRY, KRS REE,
JH . SRS PRI BRI L. ST, RE. AR
. 2-BAEME MEENEEE (GHRX. X X,
Xov Xou Xov Xou Xoo Xou X)) ZHIRKE S BUIESE . RH
SPSS 16.045 /3 Hr 8tk 5o et AT 3548 [1 3 43 #r

2 SR5HH

2.1 - A AL

Waters Atlantis T, C (1354, HEH =FREBIC, %
FEEAM, PRIFES % R T AL S I AR B T B
100% K MR BNAHFEZS , X3l PR A 1R fF Hh O ¥
ARSI EPET, O RAT 8. A4, S5 xR sh A
(HEEK. K. HEE- (501%9R) BERIL. Z1H-
(F01%H ) FERRNE Wi, FERSFHITHE, R4
W T BAE I s 4 W 13171 S5 8 3 [ R I 22 Fh %
A Selgd, DRI 3R E 2 TR A i s A
TR ETESFAT R, SV B ESRT LS.
2.2 S TR

St R BOA T (K. 30% F50% FREEVERD « R
WREE (1:10. 1:15. 1:20. 1:25) . $#2EB7EE (AR,
A AT R AREUEE] (15, 304 45. 60 min) HEAT T
AR SR SRR, AKIE RIS A B AT LA
WO BE 2 Rp s 7S SR HORCR L IRl int e iy, HLJ7 (i
SiATs BRI DIOKAERER), 8 R PR R LG AN B2 B [H]
Ak 5 BB EE 12104 60 min.
23 ikEEER
231 bRAERRZE . REIPR AL E SR

R 2 W Y. 3.3 715 VR A R YA 005 0.14 0.5,
2.0~ 5.0, 10.0mL, H10 mLEHRF, EHFES. FEEWR
HWS L, 321317532790 itk - i i 2 AR i RE 2 b, BA
Xof RS R TR () AR R PR R IR () HEAT 2644
BH, FEEGRE HRRBALHEEHE: U&EHEY
(1045 Ve L 55 T 3 AR T I ) o 0 A 2 A g S AR ARG R
LS A 1475 s b 25 T LO RS AP S 92 11 Jo 0 94 B A o2l e
RERR, 458 1%K2,

x2 10 PBHREmZ, RNRAEER
Table2 Calibration curves, limits of detection (LODs) and limits of
quantification (LOQs) of 10 nucleosides and nucleobases
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0.05380~10.76 347 10.85

JRIEE y=112.520+14679.79 0991

i y=64.21x+4 166.42 09925 0.0375~751 6.64 1726
B y=524.14x+14226 09993 0.05150~1030 1.0 317
V-hEmE y=317x—29 846 09971 0.0455~9.11 229 849
JR#E $=032.19v+29 740,24 0995 005240~1048 361 1191
JFRugEs y=601.96x+1.297X 10° 0.9979 0.048 2~9.64 9.68 182
533 =1 008.87x+12 608.69 09955 0.05190~1037 346 1024
L =1766.93x+1.226X 10° 0.998 5 0,048 6~9.72 8.61 152
fats y=132.14x+5 14479 0.9909 0.0437~8.74 304 8.99

ftr p=LAX0%H1023X10° 09989 0.05470~1094 364 941
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Table3 Precision, repeatability, stability and recoveries of the
developed method
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#4 WELPEHEARSEE (n=2)

Table4  Contents of nucleosides in samples of Polygoni multiflori Radix (n = 2)
ug/g
e Sl 2 S3 S4 S5 S6 §7 S8 S9

JREEE (X)) 6280 9926 3279 6049 5205 6300 4401 14994 8483
Jf# (x) 97170 29.608 31153 34742 14490 13999 14844 35513 6962
BIEW (X)) 5876 2725 7252 2771 2137 1005 3664 0506 1430
VAR (X)) 1254 1260 1252 1253 1237 1246 1246 1245 1243
FH (X)) 116695 55688 71309 14504 65433 96575 88775 1094  92.925
TRERS (X) 27461 31927 27.043 45909 27.63 41857 37303 31409 2551
# (x) 0885 0691 0488 3405 2842 2083 1008 0376 084
5F (X) 16099 6935 5082 20777 10193 16076 12533 26798 6362
i (X 2209 1592 3284 3012 2925 1536 1942 0878 7808
i (X)) 0.198 055 4054 0408 1919 0210 0293 0123 39
BE (D 274145 140517 150.196 262.967 134011 180.887 166.01 22112 132.523
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Fig.1  Extracted ion chromatograms (EIC) of standard mixture (A)

and sample (B)
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Table 5 Model summary
(5N R R FRER AT RbRHE R
1 0.870° 0.756 0.721 29.066
2 0.976" 0.953 0.937 13.818
3 0.999° 0.998 0.996 3.380
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R X Xov Xpo KT
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Table6  Coefficients of regression equation
" ebrfb 25 KL R ES
Bt B hmnz (EAzE>  TH O kop
| ik 23.706 35.891 0.661  0.530
X, 1.721 0.369 0.870 4659  0.002
L 28.206 17.086 1.651  0.150
2 X, 1.348 0.191 0.681 7.059  0.000
X, 0.984 0.197 0.482 4997 0.002
it 44.791 4511 9.929  0.000
3 X, 1.404 0.047 0.709 29.841  0.000
X, 0.825 0.051 0.404 16231 0.000
X, —6.045 0619 —0224  —9.762  0.000
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Table7  Analysis of variance (ANOVA) of regression equation
[N ST A df ¥7 F P
[BJH 18 336.908 1 18 336.908 21.704 0.002°
1 7% 5913.971 7 844.853
B 24250.880 8
[\H 23105273 2 11 552.637 60.506 0.000°
2 k7 1 145.606 6 190.934
S 24 250.880 8
[BIJ9 24 193.770 3 8 064.590  706.057 0.000°
3 B 57.110 5 11.422
B 24250.880 8
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