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Establishment of analytical methods for nucleobase and nucleosides of
leech formula granule by LC-MS/MS

JIANG Jun CHENG Chunlei YANG Hao
(Shandong Food and Drug Inspection and Research Institute(Key Laboratory for Research and Evaluation of Generic Drugs of
National Medical Products Administration), Jinan, 250000, China)

Abstract An analytical method was established for simultaneous determination of 7 nucleobase
and nucleoside components in leech formula granule by a combination of Shimadzu ultra-high
performance liquid chromatography Nexera X2 and triple quadrupole mass spectrometry LCMS-
8050. Leech formula granule was extracted by ultrasound at 50 °C with 10% methanol for 30
minutes, and detected with MRM mode by both positive and negative ESI ionization. Discovery*HS
F5-3 column was used for separation, with a mobile phase consisted of 0.15% formic acid aqueous
solution and methanol. Gradient elution was used within 10 minutes. External standard method was
used for quantification. The seven compounds had good linear relationships within the corresponding
concentration range, all coefficient of determination (R?) were greater than 0.996, and the
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quantification limit was between 0.42 pg-g "'and 3.94 pg'g ™. The 10 ng'mL"' mixed standard
solution was injected 6 times, and the peak area RSD of tested compounds was all less than 6%,
indicating good precision. The recovery experiments executed for six times, the average recovery of
7 compounds was ranged from 87.09% to 105.81%, with RSD% ranging from 1.35% to 4.70%. The
residual test result was negative. This method is accurate and reliable, and can provide a reference for
the quality control of leech formula granule.

Keywords LC-MS/MS, leech, formula granule, nucleobase, nucleosides.
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TR PREIE | YRBEIENS | REF . RIS | WL IR RV TR A MR B A FRA D), 5 s b B (P i 24
A E WFAE ), JRFT X B (i e SL IR R A IR R, S KT 98%. K IR Be 7 Wbk i F ) A — 25 A
BN ], B4 1.5 g, 55 1 g Fe 7 BURIA S F 2 g 2541

AP R o A 0 54 Nexera X2 5 = 5 PUMFT FTi% LCMS-8050 Bk R 48 (158, HAS).
1.2 RS

TR B A v T TP T 45 A R BRI 7 B3R R A% T o R O 453 o, BREEIEERS ] 20 mmol- L7 & SR AL BRI R A, HiAY
IR 10% P Ve O 1, B 20 10% FFY s T I ol o 28 20 vk B TR B A VAT, 1 L HILA#T

FE AT AL EE: ORI L 5 R S 4%, WFAN, FRERZY 0.1gCR B 2] 0.0001g) , A 10% A9 H B W 100 mL, s fig iR~
1 min, 50 °C # A 30 min, 4000 r-min~' B5.0> 10 min, F WA 0.22 um (98 2 388, ISR IE R EN S . BE 5 AR RS RS
i BRI A 3 A RE S B T 1 mL, FH 10% IR € S AR BE R 10 mL.
1.3 SEue st

WOHH G5 254 (435 M Discovery™HS F5-3(150 mmx2.1 mm, 3 pm), JisiAH: A 0.15% H KW, B o Wl
P 0.35 mL-min™", 85 BF PR, 0—1min, 2%—5%B, 1—5 min, 5%B—50%B, 5—5.5 min, 50%B—90%B, 5.5—7 min,
90%B, 7.01—10 min, 2%B; i 40 °C, BEEEAFH: 1 uL.

JEE Sk BST 1E A 8 TR Rl Wi 422 D R +0.5 kV(IE B 1), —0.5 KV (58 1) LS %: A< 3.0 L-min™';
TR 25 15 Lomin s TR : 20K 5 Lmin™; B EEE: 150 °C; IN#ABIELREE: 300 °C; & Fi# 0
TREE: 350 °C; FHAEE: 2 RN I (MRM) ; 55 84 B8] : 25 ms; MRM S50 1.

R T FREIEAAZ ) MRM 28051 %

Table 1 MRM parameters for 7 nucleobases and nucleosides

e GINEER YT QT 22/ V ZEAEENAAYS Q3T m2E/V Wt
. 113.1° -27.0 -10.0 -19.0
PRAF 245.1 IE
70.0 -17.0 -33.0 -13.0
o 110.0° -29.0 —-42.0 -17.0
JIl|§¢R 269.1 1E
137.1 -30.0 -12.0 -28.0
. 136.1° -19.0 -22.0 -29.0
:3z3 268.1 iE
119.1 -30.0 —45.0 -11.0
110.1° -30.0 -23.0 -18.0
IR B IEERS 136.9 IE
55.0 -30.0 -31.0 -21.0
64.9" -30.0 -39.0 -26.0
JURNEEnsy 136.1 i
92.0 -14.0 -30.0 -14.0
70.0" -27.0 -17.0 -24.0
SR WEIE 113.0 iE
96.1 -26.0 -21.0 -19.0
) 107.9° 16.0 19.0 10.0
HIENS 151.1 il
79.9 30.0 23.0 29.0

T * SRR B TX.
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IR A P P i B S 2 AR O SCHRE 7, RSB 23 T TR . 10% HEE. 70% B, 0.1% HER ) 10 mmol-L™
SAAENTE 50 C FHEATHE S HEH 30 min, 5 ZE R [R] 77] B9PR B, 45 R R 70% H . 0.1% HR & 10 mmol L™
AEAL RIS T, WU A9 0 18 FURAK, B 70% FFEEERBUAR A T ik g 25 B 9. KO 10% FFEEXT K &R 2tk & 911
PEUERAA Y, (0 10% B BN IR RO SR B R L Tk, 8625 18, e AR S TR A i 45 7 200 10% FIE 50 °C 414
T#EA 30 min.
2.2 syMrprIfAe

ARSI NG H AT AN R 30 A 22 G0 o) (2035 06 B S i i) 17 ) 5 I, 21 2L — 0.02% FH R AT 1 mmol L™ Z R EL IR
G —0.1% FRR KW . FEE—0.1% FER/AKE W . HBE—0.15% H R KV M. o Jo it e >R R B — 0.15% F R /K %
TSR R, ZIER T AW @ik 0f B 5 ar A5 5 50,

7 PRI FIAZ T AL & P 0 8 T AR PR BRI A B, 15 58 A (3 R R AR A 2 A 3 SR K (8 3 0t
B BRI | AT FIAZ T R S T A T T PR R L S K (0 T T SR AR P Ak B O BR AT, E A B B A T R e A
S, Jr I R A L E SO S R, ASEERXT LE T Discovery”HS F5-3. Shim-pack GIST C18 Fl1 ShimNex
UP C18 {38 K X 43 B 4 5% . 45 5% W71 Discovery™HS F5-3 (83 A X 12 I A6 A 10 1) 45 B8 S5 4y, EL T 38 0 17 {5 5 AH
Xif T 5 . Discovery®HS F5-3 J&— 3K FERE 3L B A T TSI 00 i A, SR TKVE R . SURBVERT . B RS
ZFER LA, SRR AL A PR B R S AR G 4 B T A CL8 AT
2.3 fEEIERE

4 10 ng-mL™" MR -A X IR SV GE S2IERE 6 Uk, PRT . WUTF L MR . IR BEIERS | R IGERS | FR Mg I A1 35 IR 0% 7 Ak
A AR T FR Y RSD 4351k 4.50% . 5.83% . 1.84% . 3.35% . 4.27% . 2.08% . 3.54%, & WIS %5 B [ 47
2.4 ZRMEE R R R AU

IR B e B 0 TR A A vV VR AL, LA K R v R A AR A (X0 L W TR R A A bR () il s o i £k, 752
7 R A A AR L K R IS AR L (S/ND 2058 3 IR I A0k BE R A HH PR (LOD), 4% % R
il AR W L (S/N) 2447 10 B X637 A4 3 B2 R 52 BB (LOQ) , B5 HL AN 2 Fros. 8 2 AT, 7 Bl i35 A 7 AR g B4 vk
0 BN BA RAFIZE R, HIE REU(R)20.996, KL FRAE 0.13—1.18 pg-g ' N, E=RTE 0.43—3.94 pg-g!
LR, %k R

|27 PRI AL A LM S R A

Table 2 Linear range and sensitivity of 7 nucleobases and nucleosides

& VI FEl/ (ng-mL ") Gy FERBR ERR/(pgg™) bR/ (pg-g™)
IR 2500 Y= (4638.13)X + (-1899.49) 0.997 1.59 0.48
L 1—-100 Y= (3051.64)X + (2020.53) 0.998 0.42 0.13
[T 1100 Y= (223740)X + (11509.4) 0.996 0.70 0.21
Y 1100 Y= (14727.4)X + (2659.38) 0.996 0.43 0.13
L 1—-100 Y= (14903.4)X + (479.220) 0.998 0.87 0.26
JRIEE 51000 Y= (1000.35)X + (~1777.53) 0.997 3.94 1.18
HE 21000 Y= (1267.59)X + (~308.937) 0.998 1.42 0.43

2.5 JEE DRI

BUe1.37 00 AR S IA R EALINE, LLAMR B0 7 RO A A S0 RS UL IR RIS | RIS | R
M I R A () & R A0 0 4142, 711, 1.24, 314.87. 4.89. 55.83, 53.95 pg-g™. AN S AR, YR IE N4 | FR W5 g 1 3
WA 1) o B AR OO R, UL o B RN R IR R, BB IR, o RS 2 BRI 2 DU 0 5 i X K M B FORE 29 0.1 ¢, S
2N TE 2 110 % BR A AV, 3013700 ik O [ ISORE VR, AT A 6 4. RHEAT UK #E R A4 TR sl e ofs
LB IR [l SRR T VB A 10 % D ALEEA T 8 , SR 5 ¥ B, 28 5 DL 3% 3. 7 F el 5 A A 1 119 - 349 [l
1E 87.09%—105.81% Z [a], RSD% 7E 1.35%—4.70% Z 8], 25 B 77 = m et 5.

R 3T PRI AAZ AT AR TR (n=6)

Table 3 The recovery data of 7 nucleobases and nucleosides

haEw Tkt /g SRR % AR AR IR 22 /%
PRAF 5.0 88.38 3.72
WUH 3.0 105.81 4.70
Jit 3.0 87.09 3.72

UCH IS 40 99.11 1.77
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& Jinkr /g SER IR % XTSI 22/ %
PRI 3.0 85.46 1.35
PR WEIE 5.0 91.06 4.64
TSRS 5.0 92.80 436
2.6 FRESLE
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e VR E VR G PRIV M (1000 ng-mL) 43 AT 58 U , SHEFE 10% H BTN 25 11, B4R BRI, S5 2R 380, 7 Fh g s
P& s i 4 ] R HARfE &9 L.

3 g
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R 7 Aol RE R 0 69 20T 5 3 %07 3 R T, R R G, SR A 0 PR A v, O K B L D 0K T G
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