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Content Determination of Ribonucleoside in Mixed Nucleoside Tablets by the QAMS
LI Chan' ,WEN Jinrong®,LIU Zhao® ,ZHANG Guorong®,WANG Zhen’
(1. Shaanxi Center for Drug and Vaccine Inspection,Xi'an,Shaanxi,China 710065 ;
China  710119)

2. Xi'an Wanlong Pharmaceutical Co. ,Lid. ,Xi'an,Shaanxi,

Abstract: Objective

determination of adenosine, cytidine, uridine

To establish a quantitative analysis of multi — components by single marker (QAMS) for simultaneous
and guanosine in Mixed Nucleoside Tablets. Methods The high — performance liquid
chromatography (HPLC) method was adopted,the chromatographic column was Diamonsil Platisil ODS column (250 mm X 4.6 mm,
5 wm), the mobile phase was 30% methanol — 5% methanol (gradient elution) , the flow rate was 1.0 mL/ min, the detection
wavelength was 260 nm, the column temperature was 30 “C,and the injection volume was 20 pL. The relative correction factors
(RCFs) of cytidine, uridine and guanosine were established with adenosine as the internal reference. The contents of the above
four ribonucleoside components were calculated,and the results were compared with those by the external standard method (ESM).
Results The RCFs of cytidine, uridine and guanosine relative to adenosine were 1.84,1.40 and 1.25 respectively, and the
reproducibility was good with the different chromatographs and chromatographic columns (RSD < 5.0%). The contents determination
of the above four ribonucleoside components by the QAMS were consistent with those by the ESM (RSD < 5.0%). Conclusion The
established QAMS is simple and accurate, which can be used for the quality evaluation of four effective components in Mixed
Nucleoside Tablets.

Key words: QAMS;relative correlation factor;Mixed Nucleoside Tablets;quality standard
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A& KB OHL (L2 = B2 U ) ; MS105DU AU
TRV (Mg Re ) — FE R 2408 < B > ARA A K
FE 4 0. 1 mg) ; CP225D A #i K (38 £ F W7 Bl 224X
ar <dbnt > ARRAE L HEE 0. 1 mg) .
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P X (o L 24 R A B L At
110879 - 201703, 4l i 4 99. 7%) 5 45 % B &t (454
T277G005, b %€ 41 R 0. 3%) , f8 4 X B8 5 (L5
RO88G005, #5 & 4L FF 4 99.4%) , ¥4Iy [ % & CNW
Technologies GmbH 2 F] 5 bR 1 X% 1 iy (Sigma — Aldrich
v ] A5 BCCC2099 , 45 48 462 4 100. 0% ) 5 1A 1%
TR (V822 J7 Bl 25 e A IR A A, B 25 7
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443 F . 1l 5 Platisil ODS #£ (250 mm X 4. 6 mm,
5 wm) ;MBI :30% FEE(A) - 5% HEE(B) , KA Ve
(B LEE 1) ;3 : 1. 0 mL / min; B UYE K 260 nm 3 £+
Tk 30 C5 FFE & - 20 WL 76 BL 3% Z5 0 T TR A 6 HEL
VA VL I W WE A A | PR MR EAZ AT | S RS AZ AT R RS
{4 88 w8 19 RSD 43 % 4 0.03%, 0. 08%, 0. 11%,
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0. 19% .4 FhA% & B I [8] (1) RSD #4171 TF 1. 0% , W T X
(1) RSD 34 /N T 2. 0% , 3 W] & Ge it 1M g0 45 SR A 5 22
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JEA 5 7. 128,19. 965,26. 910,

R1 FEMEERER (%)

Tab.1 Gradient elution procedure of the mobile phase (%)

WA RBHAEA ALBHARB | Bl AShAEA AZhAEB

0 min 0 100 27 min 74 26

6 min 0 100 28 min 0 100
17 min 5 95 35 min 0 100
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IFES  FEA), B0 (758 3 500 v/ min) 10 min, 4 %
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BFRE B 100 mL A IR IR AEE i f e 2 15,

A Sy b A% R R (R R R 0. 15 mg / mL) .
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P A 4 FAZ T IR SRR 4S 1.0 mL, B 50 mL 2
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T R BERERZAT R AL T BRI AT 134 & i oy
Mk 2.30%,6.03%,6. 62%,9. 10%,RSD 435} 1. 40%,
0. 63%,0. 88%,0. 44%(n = 5) , T B E MR 4F

W 2% B0« I 2 PG 00 (3 i VS T 6 10
Fi2 2. 1500 B A0 1S A5 A R RE I 2 |, 10 5% 45 o A e TR
VT B BEAZ AT PR S EAL AT | S RS AL AT R RS %
&, &S9N 2.28%, 6. 12%), 6. 58%,
9.01%,RSD435 9 1. 80%, 1. 60%,0. 92%,1. 10%(n=6) ,
TR B B A

Fo o M - I A2 P R I R R T,
2. VIR (a3 404043 ) 7 0,2,5,9, 12 h i BEREIN E |, 30
SRS AT I TR AR, TH 53 M W WE A% L IR R E AL AT S
MR A | TR A A% U4 TET AR Y RSD 43 0 R 1. 6%,
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B. e AR C. B AR D BrRh i R nEik B RoRA B AL R
F. A RSEER G RRIER
E1 SuHEeiEE
2. Uridine

A, A BB e I i

I8
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A. Negative reference solution B. Cytidine positioning solution C. Uridine positioning solution D. Guanosine positioning solution E. Adenosine posi-
tioning solution F. Mixed reference solution G. Test solution

Fig.1 HPLC chromatograms

R2 SHEXRER . ETERSUNRBESLR 2 99. 49%,99. 1%,100. 5%,99. 9% ,RSD 7354 0. 83% .
Tab.2 Results of the linear relation test, LOQ and LOD 0.28%,0. 81%),0. 63%(n =9) ,i‘%%éﬁ%‘{ﬁﬁﬁg Eﬁ%o
B o REREWR TS AR 0 = 2. 2 T TR 5 00 B P 5 K

=
=

BE5#

lpg/ml) lwalnl) Qws/nl) ey 2.1 BT G A PSRRI GBS €3

B ez ;# ‘= 3 .60~0. . X A P N N . — \ N
j;mffr F=35383X+416.92  0.60~6.00  1.0000  0.03000  0.009 00 FFROIN 30 T 4% 045 g A TR AR 432 AN v LA I T AR 2
REREE T=40911X+249.91  1.85~18.48 10000  0.01850  0.00555 : e 5 o e
“%&/:'* F=52020X+1090.2  1.86~18.58  1.0000  0.02790  0.008 37 WAV PR DR VE B P BRI PR DRSS BT 0
LY LSRN E +1090. .86~18. . . . — A . " 1 g a3

N BROR S 2 VIR G A P Ho e R ) € (R £
BoRMis  r=65093+2398.5  1.91~19.12 10000  0.00955  0.00287

TR P I R AL IR NE ALY | S RS A IR R

0.58%,0.79%,0.50% (n = 5) , WML FA W AE 12 h
PR E PR RS .

IR [T S« BB 55 W A% % B 30 mg L 55 IEERS
KX RS, 75 mg R EBERZ X B 75 mg JBRIEERAZ T
XT R 115 mg, KEEEFRAE , 709l 100 mL 258, sk
Vs R REIT B 25, 550 AR L3 10 [T 3 % By
FEBURE i (U5 20100 1) 4iR3E (204025 A% R
H10. 08 o) NEBEFRE , 43 B L3R D HE i B
4,5,6 mL, 4% 2. 270U Iy vA il s il i ik 4 2. 10T
TS AAEIEREIN A | 10 SR A5 B3 AR WA TR R T AREA 5 i s i
FAT PRMEWERZ Y | S WA AT R A 1 A i 58 4y

WA A% T 1 b s B R A AL R4 R 1. 20%, 0. 25% ,
1.50%, 0. 23%, 4 Bl 5 0 b5 7 & 5 6 A1 Y A8 1k R
0. 83% ,¥1/NT 2. 0% , F W5 kit HYE R 4f .
2.4 HEMKZERTF(,,;)

Lo ST AR AL, = (A, x C) (A x C) T
— WM ZPER S, D, AR TR N S ) BRI A 0 T
L, CARFR NS YR A 2 T vk B, A R HAth 4]
Gy T AR, C AR HAh 21 43 Wk B2 o AR IR A% AT M N S
Yy, VT 5 RN A e A% T DR W E A Y | S R
W 4% Y £, 0 R 1,84, 1,40, 1.25, RSD 43 51
0.22%,1.75%,0. 41% . 45 5 1.3 3.

R3 PAEEAE RERZE..SERZESRERZEHEXNRERF

Tab.3 RCFs of cytidine,uridine and guanosine relative to adenosine

e s R M BB A By ogoh
RERE(ng/mL) @A RERE(ug/mL) @R [, KERE(ug/ml) $@f [, KERE(ug/mL) $aR [,
1.91 126 302 0. 60 21610 1.84 1.85 84592 1.45 1.78 97472 1.26
3.82 251 186 1.20 42761 1.85 3.70 174677 1.39 3.56 194199 1.26
5.74 375494 1.80 64085 1.84 5.54 261504 1.39 5.33 291335 1.25
9.56 624 509 3.00 106590 1.84 9.24 433833 1.39 8.89 483858 1.25
15.30 1002017 4.80 170899 1.84 14.78 696 062 1.39 14.22 776918 1.25
19.12 1244 278 6.00 212222 1.84 18.48 864793 1.39 17.78 965587 1.25
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AN [) i SO AR T 2R G N A X £, B S I - 43
1 F Waters 2695, 5% 7t LC - 2030C Plus 2 b 17 5% 7 AH
% RGE AT, %48 T il 5 Platisil ODS 5 3%+
(250 mm X 4.6 mm, 5 pm) Fll Inertsil™ ODS - 3 @i f+
(250 mm X 4.6 mm,5 wm) X} £, BT, 45 W53 FE AN
0% RGN R @A Ef, 19 RSD /T 5. 0%115),
k4,

F4  REEELR @SR AR EEFH 0

Tab.4 Effects of different chromatographs and chromatographic

columns on the RCFs

x5 MRES—METENELERILE (%)
Tab.5 Comparison of content determination of four components
in Mixed Nucleoside Tablets by the ESM and the QAMS (%)

gt T RoAEstH Bt

ESM ESM  QAMS RSD ESM QAMS RSD ESM QAMS RSD

"5

@, IEAL & ikt Jue  Sin Sae

Waters 2695 i 7 Platisil ODS~ 1.89 1.38 1.28
Inertsil™ ODS -3 1.82 1.38 1.31
i 7 Platisil ODS 1.72 1.36 1.25

Inertsil™ ODS -3 1.84 1.40 1.25
X 1.82 1.38 1.27

RSD(%) 3.93 1.19 2.26

5 # LC - 2030C Plus

181206 6.73 L3 136 075 3.56 3.67 153 685 680 0.23
181207 6.88 L76 178 0.57 5.72 5.89 L47 677 674 0.23
181208 7.45 L9 197 0.52 623 641 143 7.33 7.30 0.21
181209 7.18 .84 186 0.55 6.00 6.17 1.40 7.08 7.05 0.22
181210 7.58 209 211 0.48 6.36 654 1.40 7.54 7.51 0.20
181211 7.12 182 184 0.5 598 6.15 141 7.04 7.01 0.22
200902 8.72 241 244 0.62 6.42 6.61 1.46 7.45 7.42 0.21
201001 9.50 2.48 251 0.61 6.57 676 1.43 6.69 6.66 0.23
201002 9.53 243 246 0.62 6.51 6.69 1.37 6.66 6.64 0.16
201003 9.43 2.3 237 0.64 6.46 06.64 1.38 657 6.54 0.23

VEa N VR A b A R A ¢ A BrReh n i d A
AL S
Note:a refers to cytidine,b refers to uridine,c refers to guanosine,

and d refers to adenosine.
2.5 —UETEESIMRENESERIER

HCTOHEAE S, 42 2. 2 300 7 il e il i VS e,
2. VI (o3 S5 A R AR 00 45 B 1 0 TR DA
BRIES AL AT N NS, TR A% T 5 HAth 3 Fh ol o
WL, PR, RS B WbRR & i DUAMR TR
AFP AT AR R B i, IR LG 2 o vk i A5 25 SR Y 2=
S AR IR SO AN IR S — I 22 PF ik i A 45 R
RSD4/NT5. 0%, 25 5 Jo b 4 , 6B — U Z2 9% vl /]
TIRG A B Z 80 o & =il
3 iFig

TR A AT B 32 A O 53 o I s BE A% | DR
WEAZH SRR BRI A A b R R AL
XT R 2 A5 BRSO o O BRI RS AT A N S
VARG R S ERS AL AT RIS AL AT | IR R E A
B E R YA By s T K K VRS U R B T
I ANTG G AR AR 0 RO PR K L AR A v, At
IR T 200 ~ 400 nm P KU Bl R AT AN, T
257. 8 nm P AN Fe RE AN, B 25 AT RS AR
T P TG 5 AN IR o 2 25 04T [ S b o vh 5 D
J7ik R 260 nm AF R e AWK

i LTk, — W ZPEE e T R AT A b
ZR &, O SR ARE A S RS
e
(1] ) me 2, #idki4d . P FoRIRE S RABIF R EABFIKE

7E:ESM A 9hAz ik, QAMS h —ml % 3%
Note: ESM is short for the external standard method,and QAMS is
short for the quantitative analysis of multi — components by single

marker.
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