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UFLC-QTRAP-MS/MS EMESKRIES 10 MEEERS
B EELKER L AR E L RS, B

(1. B EEZG AR 2524 B, B At 2100235 2. VTRl A FRA |l L 4 211600 )

WE B#HY: & 5 UFLC-QTRAP-MS/MS 8 7 %, R B € R F KR EA LT &GP 10 AMMs
M (P RE RE OILE 2 - LA S B AR RFHEA R B2 ) A E, Bk R
A XBridge Amide &, # £ (2.1 mm % 100 mm, 3.5 pm ), YA 0.2% ¥ B K & & (A )-02% ¥ B T 5 &
(B) % #h48,0.6 mL-min"' ik #EHEB, £ & F (ESI+ ) X T % 2w ol (MRM) #ml, Z58R: k&
WEVE A RE VR RS OLH 2 - BLALF R B IR A KT E 5 A A 1.97~
3 936.00.2.00~200.00.30.48~3 048.00. 19.84~1 984.00. 10.16~1 016.00.4.95~990.00., 19.72~1 972.00. 14.70~
2 940.00. 1.96~196.00. 14.76~1 476.00 ng * mL™' (r > 0.997 3 ), -F 34 At D F % 99.3%~101.3%, 4% H|
A 181.54~1 604.95,0.00~216.45 . 63.65~1 093.17, 3.48~555.12,0.07~215.66.0.00~171.65 . 0.00~338.63
24.67~966.08 . 0.37~140.07, 14.89~830.79 pg- g, &M K P AR R Sk B3 B2A SR G ; AR~
WERERHMT 10 MRS AL, i ZH EASKKEBM N ER BN EA MR A3
R

9'5%17 SR IE; BHRRVR; B B MR LA 2 - BLALS 3 B35 IREv; RERvh; R ; Bg

e B B SRR IR AR &3 T IE IR A
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Determination of 10 nucleosides in Gynostemma pentaphyllum
by UFLC-QTRAP-MS/MS’
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Abstract Objective: To establish a method for simultaneous determination of 10 components ( thymidine, uridine,
adenosine, inosine, 2’ —deoxyguanosine, guanosine, adenine, hypoxanthine, uracil and guanine ) in Gynostemma

pentaphyllum from different habitats and commercial sources by ultra—fast liquid chromatography tandem combined
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with triple quadrupole mass spectrometry ( UFLC—QTRAP-MS/MS ). Methods: The analysis was carried out on an
XBridge Amide column (2.1 mm x 100 mm, 3.5 pm ) which was eluted by a mobile phase of 0.2% formic acid —
0.2% formic acid in acetonitrile at a flow rate of 0.6 mL * min™". The target compounds were analyzed by the positive
ion multiple reaction monitoring ( MRM ) mode. Results: Uracil, thymidine, uridine, hypoxanthine, inosine,
2’ —~deoxyguanosine, adenosine, guanosine, adenine and guanine showed good linearity (r > 0.997 3 )in the
range of 1.97-3 936.00 ng * mL™", 2.00-200.00 ng * mL™', 30.48-3 048.00 ng - mL', 19.84—-1 984.00 ng * mL',
10.16-1 016.00 ng* mL™", 4.95-990.00 ng * mL™", 19.72—1 972.00 ng * mL™", 14.70-2 940.00 ng* mL™", 1.96-
196.00 ng - mL™" and 14.76-1 476.00 ng - mL™", respectively. The average recoveries of the ten components were
between 99.3% and 101.3%. The contents of ten components were in the range of 181.54-1 604.95 pg - g™, 0.00—
216.45 wg-g ', 63.65-1 093.17 pug*g ', 3.48-555.12 pg+g ', 0.07-215.66 pg+:g ', 0.00-171.6 5 pg-g ',
0.00-338.63 ng-g ', 24.67-966.08 pg-g',0.37-140.07 pg- g and 14.89-830.79 wg- g, respectively. The
contents of uracil, uridine, guanosine and guanine were higher in Gynostemma pentaphyllum. The contents of ten
components varied by habitats and commercial sources. Conclusion: The established method provides scientific
basis for the comprehensive quality evaluation of Gynostemma pentaphyllum.

Keywords: Gynostemma pentaphyllum ; homology of medicine and food; thymidine ; uridine ; adenosine ; inosine ;

2’ —deoxyguanosine ; guanosine ; adenine ; hypoxanthine ; uracil ; guanine ; UFLC-QTRAP-MS/MS

g W WE b E R A W) & K Gynostemma
pentaphyllum ( Thunb. ) Makino B 4= %, i 2 T (K5
AREL), N4 B R RS CONEZYT S5
A TR PRI A 45— <25 )
T8 FAEP TR

LB PETE, R H e, KT ANV E AR
FrU G, N H )z, 2800 kLR a2y
by, AT G AR A2 BB BT B 1 A >
R AT 532 A= Y AR R A5 2 A T 20 1 B AR 4 T
% .25 DNA Ul 82, BA SR, PUis e |
AT RO I AR B AP st R S
H F7E 2 s 1Y B it PR 7 T 22 DR B A 2R
YN T EHE AR, e TR 0
FE A A IARIE

H A, 2 250 & 0 107 1 BB R AU
FHA TSV (HPLC 35 ) B 414 ki (CE %) VA
8 3% - 3% 6 R (Le-MS 3% ) 4170, HPLC
e ME D i e 4 A e g s B 42, T CE 6 19 8 1= R
U 0P SRR 8 2 o v 3 g R R AR 033 o
% 1% ] ( UFLC-QTRAP-MS/MS ) % R B A 7 i i
o, PR PE SR, A A UE A, S AT R PR AR AL A
I, 75 525 5% ] UFLC—QTRAP-MS/MS % A # 57 [7]
B 10 A4S 20 A W (6 DA% A : BT LR IR
WUH 27— i A 5 L S5 R 4 Ak IR IEERS (IR

B IS | PR W WE | S5 WSS ) (1 4 A T ik, DU O &
JE 0 14D PN O 118 55 5 DT R 4 T 4 o 4 R R 2
A
1 XE5iR%E
1.1 fXgs

AB Sciex QTRAP 5500 5% ( ABSciex /A H] ) 5
LC-20A PR AL (LA DGU-20A3 7ELL S AL .
LC—20ADXR % . SIL-20AXR A 3l #f ¥ 2§ M CTO-
20AC FE V46 , Shimadzu 23 7] ) ; Waters 23 F] XBridge
Amide ZFATEH: (2.1 mm x 100 mm, 3.5 pwm; FEJ5 .
BT W2 M L BURL ( BEH ) B = A b S RS ) 5
KH-500DB AU %45 8 75 I 3 YE 2% (500 W, B LR A
A PR ); Sartorius BT125D + 7432 —Hi,
FRF-H ME36S #H J1 43 Z —HL K- ( Sartorius
oy #l) s TGL-16B A & .0 #L( I g 2 52 B 27 Y
s
1.2 iR

X B (4t 5 110886-200001 ), JR W%
BE (4L 5 100469-200401 ), 2 N 14 (it 5 140631
200904 ). i 1 (4t 5 110879-200202 ). AL # (it =
140669-201104 ) F1 J& 11 (4t %5 110887-200202 ) ¥
WA v B 2 R e AT BE (4B > 98% ), Ik
B (LS B20211, 461 > 98% ) TR A: Pk}
FA R A, Mt (45 1001182663 ). 2" — i S 1
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(L% 1000943454 ) F1 517 (Hit*5 1001103046 ) W
FE[E SIGMA A w] (4EEEY) > 98% ) 5 /K MR 4K, H
oA gk al, AR b al

AN [ 7 A 1 S8 B A i 28 e R B 2R
F WA B AR 2 R R BB Gynostemma
pentaphyllum ( Thunb. ) Makino 442 H0 AESME B W 1,

1 #HRER
Tab.1 Sample information
RS 7 Eilme? e
('sample No. ) ( habitat ) (‘batch No. ) ( category )
S1 B4 ( Shaanxi ) 20150426 KA (decoction pieces )
2 TT.95 ( Jiangsu ) 20141101 K ( decoction pieces )
S3 1174 ( Shanxi ) 20140301 KA (decoction pieces )
S4 W4t (Hubei ) 20150201 K F (decoction pieces )
S5 T3 (Jiangsu ) 20150629 KA ((decoction pieces )
S6 LA Anhui) 20140501 kA (decoction pieces )
s7 LA (Anhui) 20140501 A (decoction pieces )
S8 W73 ( Hunan ) 20150109 KA (decoction pieces )
S9 J7 74 ( Guangxi ) 20151101 R (decoction pieces )
S10 LA ( Anhui) 20141201 A (decoction pieces )
S11 Y ( Anhui ) 20150801 A ((decoction pieces )
S12 WMH5K % AL ( Zhangjiajie, Hunan ) SR (collected in field ) JRZ581 (crude drug )
S13 YLF595M ( Suzhou, Jiangsu ) SHRAE (collected in field ) JFZi#F (crude drug )
S14 WIALZ 1 ( Luotian, Hubei ) SEHRAE (collected in field ) JE25H (crude drug )
S15 SN S ( Zunyi, Guizhou ) SEHBRAE (collected in field ) JEZ5#1 (crude drug )

2 FEE4R

2.1 PR

211 RSN S BRI R
PR LEE .27 - ARSI RIS |
PR W | K WA i o R 30 o, 4l Ak KR 7R Bl
il 1% B S e BE 43 5114 100,00, 101.60, 98.60 . 99.20
99.00,98.00.98.20,99.20,98.40.98.40 wg*mL™" [
5% R A B A TR IS X TR A A8 YR i, &
K E R 2 100 mL il B A 0T BESAR, 45
A3 FE 43 ) 3 936.00., 20000, 3 048.00, 1 984.00 .,
1 016.00.990.00.1 972.00.2 940.00.196.00 .
1 476.00 ng - mL™", JF2 A LGRS, 155 5 Fl R 500
JEE RO TR B 0T HR AR, FH T Ay Tl e B e M
iR

2.1.2 MRS ARG S R 2R
¥R 1.0 g, 43 60 HIiffii K%, BT 50 mL HIEHE
T RS 2 A 2K 20 mL, 25 T 5 (50 W,

hhiHE i

40 kHz ) Kb 60 min, i3, JER LA 12 000 v+ min™' &
O BV, 3 022 wom YRR, BIFSAHER R

2.2 SrHT A

22.1 A& SR Waters XBridge Amide 22 5
T4 (2.1 mmx 100 mm, 3.5 wm), L 02% H 12 7K 15
(A)-0.2% FR N (B) Rt shAH, 0.6 mL - min™ i 4
BRIV (0~2.5 min, 15%A ; 2.5~5 min, 15%A — 50%A ;
5~7 min, 50%A ; 7~8 min, 50%A — 15%A ; 8~11 min,
15%A ), #F5E 2 pl.

222 JEilk & F fifi JH] AB Sciex QTRAP 5500 —
PO AT — M 25 I 5 36 Jo i {0 FL 1t 25 1F 2
T (ESI+ ) BT #4722 5 W i ( MRMD) &30, <
A A (curtain gas ) & 0.24 MPa, Gas 1 # 0.38 MPa,
Gas 2 24 0.38 MPa, {54 550 °C, {25 HL & (ionspray
pressure ) A 5 500 'V, [m] B X Az i 25 5 X R
(DP ) fif# gt ( CE ) AT IRAL , A0S i BTk 2% 4
SR 2,



‘JPA W) 4 W 2 E ChinJ Pharm Anal 2017,37(12) -2157 -
x2 MUHRIERGSH
Tab.2 Optimum parameters for mass spectrometry
o | MRM 24 ( MRM parameter )
(compound ) t/min MRM 5§ ESZLiNS Tl i o
( MRM transitions ) m/z (DP)/V (CE)/eV
PREIE (uracil ) 0.61 113.04/70.00 111 21
HiFF ( thymidine ) 0.68 243.10/127.07 61 13
JRTF (uridine ) 0.95 244.90/113.00 103 13
UCEIZS (hypoxanthine ) 1.15 137.05/137.05 51 24
JULEF Cinosine ) 1.21 269.00/137.07 46 15
- R4 5 H ( 2/ ~dideoxyguanosine ) 1.43 268.10/152.10 61 15
73F (adenosine ) 1.62 268.10/136.07 86 23
57 ( guanosine ) 1.77 284.30/152.00 62 15
JRIEERS ( adenine ) 1.93 136.06/136.00 51 24
B IEWY ( guanine ) 2.06 152.00/135.00 51 25
2.3 JrikerEsg 2 4. 0¢°
231 YRR BELERM MMRWE B g0 ST
BN “2.1.17 BUR 5 Fhe 2 250 0R & 0 i g 20 68
B2 wLodE 227 SR MM AP, D E O] e lhg
WL XL XA S T A 7 o 12 s 4 6

%3,

IR A %) B8 SV W) MRM K L 1,

10 4~

53 8 TR B 0T Rt 3 A A B VR B AE 3 min PN A 3
SEARITE A o PR B B ] PREWE, 0.61 min; i
F,0.68 min; JRTT, 0.95 min; XM 1.15 min;

1. JRUENE (uracil ) 2. BT (thymidine ) 3. JRF (uridine ) 4. Y #EIENS
~ B4 7 (27 ~dideoxyguanosine )
7. B Cadenosine ) 8. & 1f ( guanosine ) 9. R (adenine ) 10. &
122 ( guanine )

( hypoxanthine ) 5. IFF (inosine ) 6.2’

WIH, 1.21 min; 2" - A SH, 1.43 min; I3 H, 1.62  B1 EAXES 10 M348 MRM E
min; QJ 4, 1.77 min; H?( ag o 93 min: I’% IEE A Fig. 1 MRM chromatograms of 10 analytes in mixed reference substances
s L. s —J R 1)
2.06 min. Fi e, JEREI 22, LA SIN = 10 15 4% W4 € 2 B,
KW BOR A % B A TGS B Inaifbok g g LhSIN = 3 A& o KRR , 25 R Lk 3.
F3 10N YHEEFREGEX R EHEEE . E2 RN R
Tab.3 Regression equations, correlation coefficients, linear ranges, quantitation limit and detection limit of 10 components
o W Lty FEHERR IR
( " i ( . . tion ) r (linear range )/ (LOQ)/ (LOD)/
compoun regresswn equa 10n ( ng . mL-l ) ( ng . n]L'l ) ( ng . mL_l )
PREWE (uracil ) ¥=2.990 x 10°X+3.560 x 10* 0.999 5 1.97~3 936.00 0.79 0.32
JEg4F ( thymidine ) ¥=2.940 x 10°X+3.200 x 10’ 0.999 7 2.00~200.00 1.00 0.50
JRFF (uridine ) ¥=1.260 x 10°X+2.800 x 10* 0.999 6 30.48~3 048.00 15.24 3.05
YKHMENS (hypoxanthine ) Y=2.470 x 10°X+5.930 x 10* 0.999 6 19.84~1 984.00 9.92 3.97
WL (inosine ) ¥=1.690 x 10°X+1.270 x 10° 0.999 7 10.16~1 016.00 5.08 2.03
2" - B H (2’ —dideoxyguanosine ) Y=1.300 x 10°X+1.430 x 10° 0.999 8 4.95~990.00 0.99 0.25
M4 (adenosine ) Y=2.540 x 10"X+9.440 x 10° 0.999 7 19.72~1 972.00 0.99 0.39
54F (guanosine ) Y=1.560 x 10"X+3.460 x 10° 0.999 9 14.70~2 940.00 0.74 0.29
BRIZERS (adenine ) ¥=5.810 x 10°’X+4.610 x 10° 0.997 3 1.96~196.00 1.96 0.98
W% ( guanine ) ¥=3.780 x 10°X+9.800 x 10" 0.999 6 14.76~1 476.00 5.90 2.36
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232 AFEEIREE B2, TR IR AT IR S
W, 4% “2.27 TR 53 A 5 A 40 3% Be AR D 22 6 IR,
T 10 440 0 06 17 FL A RSD . 445 S IR % e | ik
R KIS W 2 - WS IR S
Ji WA | 5 IEE A Y RSD 43 51 M 3.3% . 1.9% .2.2% |
3.3%.2.1%.1.9% .2.5%.3.2% . 1.0% . 1.0%, 3 W 1
kG R AT

233 FaEtEiE BCU2.1.27 TR R IR
i “2.27 WUR AT A5y T 0.2.4.8. 12,24 h i
FEDZE , 7158 10 4> 23 i P e 1 A1 RSD. 45 2R IR
WAIE M PRAT IR UL 27 - AR R
S RIS S RSD 23050k 2.1% . 3.3% .
4.0% . 1.7%.3.7%.2.7% . 2.7% . 1.2% . 3.9% . 3.7%, 3%
BHEAT1AE 24 h PEETE R I

234 EEMEIRE  HBUSS AL (M1 20150109 )6

0y, 4 “2.1.27 TR J5 il b i e, # <2.27 T
OB AR 2, THR 10 ST 1 i R
RSD. &55RMERE 4 R RIS WL .27 -
S T IR AT ST RIS | S RS S
] oA 441.07,8.08,459.84,23.21,5.03.,4.61,338.63,
350.69.40.58.166.24 pg- g, RSD 43 Bl H 2.4% .2.2%.
32%.3.3% . 1.6%.34%.3.9%.2.0%.2.8% .4.0%, 3
B AR M R A

235 JmEEENRCRIALS  BRE A LR S8 AR
i 0.5 g (6.3 ), KRR , 2 B A PR E M PR
T RE RS U 27 - PR S R S R
W& | MEERA B — 1 0 6o R VA TR e, 4% “2.1.27 T
T A IR ORI, He 2.2 TR 40T
AR A, MR G A AU AR R OR | &
R4,

x4 MEEKERIEER (n=6)

Tab.4 Recovery test results

%y SIS IV S PSR R RSD/

( compound ) (original )/ pg (added )/ pg (found )/ pg (‘average recovery ) /% %

JRIENE (uracil ) 222.45 220.10 440.16 99.3 22
217.21 220.10 43391
219.66 220.10 447.22
220.79 220.10 440.00
221.81 220.10 438.71
218.64 220.10 431.69

JTF (thymidine ) 4.08 4.00 8.10 100.2 2.1
3.98 4.00 7.90
4.02 4.00 8.13
4.05 4.00 8.01
4.06 4.00 7.99
4.01 4.00 8.11

PRAF (uridine ) 231.92 230.00 464.31 101.3 1.9
226.45 230.00 460.89
229.01 230.00 464.08
230.19 230.00 469.21
231.25 230.00 457.19
227.94 230.00 459.08

IR (‘hypoxanthine ) 11.71 12.00 23.51 100.0 2.7
11.43 12.00 23.69
11.56 12.00 23.34
11.62 12.00 24.17
11.67 12.00 23.48
11.51 12.00 23.29

L (inosine ) 2.54 2.50 5.03 100.1 2.9
2.48 2.50 5.02
2.50 2.50 5.10
2.52 2.50 4.94
2.53 2.50 5.07
2.49 2.50 491
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Fals)
% TR JmAEE S SEE AL Il RSD/
( compound ) (original )/ g (added )/ pg (found )/ pg (average recovery ) /% %
2" - AT (27 —dideoxyguanosine ) 232 2.30 4.56 100.4 2.8
227 2.30 4.51
2.29 2.30 4.61
231 2.30 4.69
2.32 2.30 4.70
2.28 2.30 4.58
T (adenosine ) 170.79 170.01 340.08 101.2 1.6
166.76 170.01 336.09
168.64 170.01 342.87
169.51 170.01 343.86
170.29 170.01 340.14
167.86 170.01 343.14
53 ( guanosine ) 176.87 176.20 351.08 100.6 2.4
172.70 176.20 347.29
174.65 176.20 348.87
175.55 176.20 359.86
176.36 176.20 357.14
173.84 176.20 349.14
JIRIZES (adenine ) 20.47 20.50 41.02 100.2 2.7
19.98 20.50 40.22
20.21 20.50 41.38
20.31 20.50 40.20
20.41 20.50 41.67
20.12 20.50 40.32
512804 ( guanine ) 83.84 83.50 165.71 100.6 1.9
81.87 83.50 166.32
82.79 83.50 165.41
83.22 83.50 167.02
83.60 83.50 169.01
82.41 83.50 168.41

2.4 FEAINE

EBUAN [] 7 b ) 58 s Jir 24 A T i 2 AR K 1.0
g, 4% “2.1.27 TUT J5 i A Bt T, AR A 0 [m]
P77 B A SRR S b 10 DN e & L 45 R
%5,
3 it
31 PR

3 5t B AR S STk, A T BRI A
(7K CHH )RR EE (1:10, 1:20 A1 1:40 ) $REUR B
(B3 BB b ) K HEERE ] (30, 60 AT 120 min ),
SEIL R P BRI MR USR5 R K (H
PN 24T 5 $EOA R LK AE s RO 47

AT DA 5T 22 AR, PR IR PR AR 0] 5 B BBt
[B] 2L 60 min $E1E L, BHEEE N 1:20,
32 Ak - Bk AL

RIS % S NI B 2001 7 == SN N
R Waters XBridge Amide (4354 517025, 4341
X - R K A G - K, R O - IR
KA B AR AT 48 B R B R U 7R T R
NG - WK R BE R G 43 B AOR T, HAL G
FYUETE REAS B C3E , il (B BT i o A% H IR v [ iy
FEAE RS ANBEIR HE A, HOE 7 i IR VAR LR e
2 B[] IR A 22 A B i, PRI e 1 B 1A
AR A B ) B s
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33 SRR

M S R 28 s A 2 a8 i LR g
WE SRIT AT LIRSS e m , DAR B RE & R 1
G T HAM AT DU W 2 - AR S A
B AN 7 M B i b 2456 A 28 o0 1 1 T 22
S, Hod A SR B UTT S M P-4 B 1 (S13
SRR ) TR PP LA (ST SRR ) BAR,
A3 1) B 1 22 5 1T RE S X b SR A 1, 8
A SRt A 5t A A — A B 5 e ik fb
BAT 22 5, LA B L s ) 5 B 5 o

SRR YN N R S AP NS =N PN
AT S A T A e i, X AR I T ok B 5 H R
B, AR 25 R B 2 B e AN R AR I R AR AR
HH A, B O I A B ER , AR S A
IEFEAW AT S A s & R, DA s by FE Al
(A2 it PR B T R I T EE AN R S
2R AL AR G E L AR S B HE ST T UFLG-
QTRAP-MS/MS [F] Bl 7 22 i i 25 64 H 10 A>3 i)
BT ) P X R S 2 M A T A Ay
BT, A B R 24 P A B i ) 2% TP R 4 T 4 T 4
PERF AR

S 0k
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