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Abstract : The goal of this research was to establish an UPLC-QTRAP-MS/MS method for the determination of 10 kinds

of nucleosides and nucleobases in Scrophulariae Radix and to investigate the dynamic accumulation of nucleosides and

nucleobases in different harvesting periods of Scrophulariae Radix. UPLC-QTRAP-MS/MS was applied for the analysis of

10 kinds of nucleosides and nucleobases in Scrophulariae Radix. Compared with other nucleosides and nucleobases in

Scrophulariae Radix,the contents of guanosine, uridine, adenosine and uracil were relatively higher. There were differ-

ences in the contents of nucleosides and nucleobases in Scrophulariae Radix at different harvesting periods ;the contents

were relatively higher in those grown in November. This study provided a scientific basis for the investigation of the influ-

ence of the quality formation mechanism of Scrophulariae Radix as well as the determination of the appropriate harvesting

time.
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BCA B T i%s 4% 15 KQ-500B 8 75 i i e AL ( B L
A A A IR W) R A )3 500 W, 40 kHz) g
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TEE € 2 R A A 5 WAL H1650-W i 3 &5 .0 AL
(IR A S B AR T R A BRAF]) o
1.2 K%

Yo B i FR R B (FiE - 100469-200401 ) | 1 15 4
(L2 140631-200904 ) | ¥ & 12 W5 (1L 140661 -
200301) | JR # (4t 887200202 ) | fif I H& (It =
110886-200001 ) | JJL 11 ( 4t 5 40669-201104 ) | i 1
(L5 110879-200202 ) ( H [ £ it 24 i K 2 BF 5 B
AEFEY) > 98% ) B 47 (HIL5 1001103046 ) ,2'-Jfit 4
B (it 5 1000943454 ) | 2'-fii AR H (L S5
2513C105) ( 2= [ Sigma A ], 4iFEY >98% ), /K
Btk Bk o ol (P E R A ), HR I
FIR 5Bt

LSRR A B M ™ T VTAR 2 BRI
B ) 435104 : S1—2014 4 10 H 3 H,S2—2014 4 10
H 10 H,83—2014 4F 10 A 18 H,S4—2014 4F 10
H 24 H,S5—2014 4 11 A 2 H,S6—2014 4F 11 f

8 H,S7—2014 4E 11 A 15 H,S8—2014 4E 11 f 22
H,S9—2014 4E 12 H 5 H , ¥ 25 5 v £ 25 K22
YL B I X SR X S Scrophularia ning-
poensis Hemsl. 1T AR, B FE R UEAF I F g =
HRFEP YT,

2 FEEER

2.1 @iEgH

{4,354 . Waters Atlantis T, (2.1 mm x 150 mm,3
pm ) 3 FLSIAH : FHEE(A) -5 mmol/ L BEFRREL /KA (%
0.1% PKEERR . B) s BEEEVEME :0 ~4.5 min, 3% ~4%
Ai4.5~8 min, 4% ~18% A;8 ~10 min,18% A;10
~10.1 min,18% ~3% A;10.1 ~13 min,3% A.
FEIR 35 °C, 7 0. 4 mL/min, & I0J% K 254 nm, #F
e 2 pl,
2.2 JRiLEH

B Turbo V, HL BRI (ESIT) ;R Jr 2l
MRM ; & Ffb i BE (TEM) :650 C , W55 B % : 5500
V5 R(GST) 165 L/min; BB < (GS2) :65 L/
min; K7 A(CUR) :30 L/min, { AL A B35 5514 24k
W1,
2.3 RMBRHE

K 2 PR R BB E | S MEERS YRR IEENS R M I
W JUH S 2 - A S R 2 AR R AR
w1, Al K E i R BT Uk B 43 ) Dl 213,00,
168.00.160.00.,1011.00,190. 00 ,156.00,1042. 00 .
66.00.414.00 91.50 pg/mL FXF IR GG, L

®1 RUEBREEHSE

Table 1  Optimized MS/MS parameters
MRM Z:%k
feay IRA MM parameters
Compounds 1y (min)
MRM & 7-%F I il 428 FL
MRM transitions (m/z) DP (V) CE (eV)
JRIZNE Uracil 1.75 113.0/70.0 68 24
151 Guanine 2.56 151.8/135.0 54 27
Y Hypoxanthine 2.57 137.0/118.9 88 33
PR Uridine 3.07 244.7/113.1 40 12
JIE 24 Adenine 3.91 136.0/119.1 66 29
WL Inosine 5.84 269.0/137.0 39 15
54 Guanosine 6.48 284.3/152.1 42 16
2" -t 48 5 FF 2/ -Deoxyguanosin 7.48 268.0/152.3 39 13
J%F Adenosine 9.15 268.1/136.1 73 24
2" - SR FF 2/ -Deoxyadenosine 9.52 252.4/136.1 50 18
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A R A A ROE ,  10 mL R UK E 2
P S0 PR PR | B W R BRI PR AR IR AL
VS 2R S R 27 SR AR
Sy 21.30,16. 80 ,16.00,101. 10 ,19. 00, 15. 60 ,
104.20 ,6.60 41.40 9. 15 pg/mL HIRA R, 3%
2.5.10.,50 100,200 {77 % 2 fi B , 5 2 — R 51 A [
VR BE (1 10 FiRZ IR G % BRIV, 53 BT 1
2.4 HilmEEHE

WZSHAR 1.0 (i 80 H) KE#FRE, BT
25 mL HIEHIEIM T, A 10 mL B4K , =7 T
(500 W40 kHz) #2145 min, 2 12000 rpm

B I, 0. 22 pm TRSLUEREUE L, BIAS .
2.5 FiEFEE
2.5.1 AREWE A0 RAE F IR

R BRI 2. 37 T N[ B 2R 1) 0 R 5 TR
FARA X BRI 2 wL 7E72. 17 2. 27 a3k
JETE A R I A, LA HR i B4 0 T R Y) F R R A
VR (X) SEATEe P IS, 45 M1 H 5 R M 5C R BN 2R
PETE 5 B AR A5 X IR SR VAT, F 5 e L (S/N) &
3 AR (LOD) , A S/N 2958 10 11555 &
FR(LOQ) , L2,

2 10 FAZE AR AR #1 2 G PR AN E 2 IR
Table 2 Calibration curves,LODs,and LOQs of 10 nucleosides
ity A AL . e LI
Compounds Standard curve jnear rnge g 0
(pg/mL) (ng/mL) (ng/mL)
JRIEWE Uracil Y=132.30X + 3.17 x10* 0.053 ~10. 640 0.9969 1.12 11.77
19 [# 14 Guanine Y =533.64X + 5.03 x10* 0.042 ~8.400 0.9982 2.07 7.17
I Hypoxanthine Y =206.61X + 2.36 x10* 0.040 ~8.000 0.9997 1.23 17.73
JRFF Uridine Y =295.09X + 1.76 x10° 0.253 ~50.550 0.9992 1.36 4.53
MR Adenine Y =904.04X + 2.60 x10° 0.048 ~9.500 0.9984 1.56 8.17
HLFF Inosine Y =922.41X + 7.56 x10* 0.039 ~7.800 0.9988 1.62 8.93
94 Guanosine Y=731.94X + 2.00 x 10° 0.261 ~52.100 0.9947 1.37 4.57
2" -4 %4 2’ -Deoxyguanosin Y =1168.40X + 1.35x10* 0.017 ~3.300 0.9987 0.54 1.80
H#FF Adenosine Y=1201.8X + 5.00 x10° 0. 104 ~20.700 0.9992 1.64 5.47
2" E MR 2/ -Deoxyadenosine ¥ =3596. 60X + 6.93 x 10* 0.023 ~4.575 0.9977 1.23 4.10
A B
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Extracted ion chromatograms (EIC) of reference substances (A) and sample (B)

T 1. JRIEIE ;2. S 0E0% 53, RTINS 54, JRAF ;5. IRIENG 56, JULHF ;7. S5 58. 2" ISl S5 459, IR 5 10. 2" Ji Uk

Note ;1 :uracil ,2 ; guanine, 3 : hypoxanthine ,4 ; uridine, 5 : adenine 6 ; inosine , 7 ; guanosine , 8 ;2" -deoxyguanosin ,9 ; adenosine , 10 ; 2'-deoxyadenosine

2.5.2 HEERE

e 5 W SBURR E J (TR 5 T Rl VS, 35 B2 A
6 VX, 5 A5 et A TT AR, iAW TR AR RSD 4351
g PRMENE 1.9% SIS 1. 9% IR E IR 1. 2% |
PR 2.0% JRIERS 1.5% WLFH 2.3% %75 5.7% |

2 - 4. 8% AT 2.8% 2" AUNR T 3.8% ,
R WSGHRE 8 B Ao
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PRAF RS WLHF S 2" - AR S R 2
U A JR g W T R, i A5 W 1T R A RSD AL 435l Ry
1.6% 1.3% .0.8% .2.3% .3.9% 2. 8% .2. 3% .
1.0% 1.8% 2.4% ,
2.5.4 EHEMHRAE

HUSA SHERIARSS 6 1, 40 4% 2. 47 T T it
TR A VR 25 T B P A Y, R R S A%
gy AN A RSD, PR W IE | 5 IEER4 | Y I
W PRTT MR IERS UL 52 A S T AR AT A
2/ A BE T RSD 435k 2. 4% (1.9% 1. 4% .
1.4% 2.7% 0.5% 3.6% 1.8% 0.7% 1.1% ,
2.5.5 Ak R

RS BT (S4 SHER) & 6 )y, 1
#y0.5 g KEEERRAE , 43 M — 8 1 (1 R EE | 5 15

W RIS FRAT BRIERS UL ST 2 A
BRI 2 - R S X R e R 3 T R
£ 7 1% A& 0 A Il R R G S R, 2. 1T
“2.27 T A — S AR S#EATI A , TR ]
W, THEAS IR RE | SRS YRR FRAT IR
MRS UL IS 2 S IR R 2 - R
g S 2 (8] i 43 By 3. 44% 2. T2% 3. 36% .
3.49% 2.78% 2. 84% 4. 63% 3. 40% 2. 67% .
1.76% .
2.6 HERNE

W A S A TR T A TR 3/ B I PR ARk
W, AR A R 2 O R TR LR S rh 10 P A
B, AR R 3,

R3 TRREBZSHERT 10 MZEHHSE (ny/g,n=2)

Table 3  Contents of 10 nucleosides in Scrophulariae Radix samples with different harvesting periods (pg/g,n =2)

éfj;ffﬁ% S1 S2 S3 sS4 S5 S6 S7 S8 Y

JRWERE Uracil 21.870 23.718 11.831 19.580 20.249 18.152 17.432 16.371 14.073

19,1214 Guanine 1.183 4.727 2.823 1.493 3.950 0.832 1.089 1.534 0.953

WK B IEE0% Hypoxanthine - 2.455 6.135 0. 669 1.553 2.415 3.550 3.308 1.555
JRAF Uridine 114.137  101.364 67.667 118.482  118.703  105.179  121.599  124.826 119.589

RS Adenine 7.644 10. 455 1.172 11.608 11.112 7.757 6.724 8.510 8.928

WL Inosine 4.244 7.088 4.148 5.831 7.608 5.516 4.624 10.259 5.181

5,4 Guanosine 167.215  118.590 80.325 155.644  105.935 119.649 118.310  134.696 126.471

2" -4 2 #F 2/ -Deoxyguanosin 0.927 1.373 1.926 0.895 0.712 0.354 0.279 0.785 0.535
J*EF Adenosine 97.775 83.979 56.185 104.795 95.721 86.778 87.541 93.031 86.475

2" - NRFF 2’ -Deoxyadenosine 1.174 1.253 2.108 1.187 0.998 0.591 0.458 0.900 0.843
St Total 416.171  355.001  234.319 264.540 366.542  347.223 361.606  394.221 364. 603

TE -7 ARAG Y

Note:”-" not detected.
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