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BE.HHN 20RO HIINE AWM e sk, F P2 L RALTE FiE &4 4 Phenomenex Cis (250 mm x 4. 6 mm),
5wm),RZAEA 0.2 mol /L Adk = S AP R - TEL(95:5, V/ V), ikik A 1.0 mL/min, 4k K # 237 nm, 48 A 30 °C,#4F H 20 pl.
Sl it 5 b gy R R R F AL AT B AR B R R LR R A R T (Ue) R AR INR B AE 2 ~20 wg/mL &
BHSsEmmERE:ERT(r=0.9999,n=6),FFEIKEA 100.72% , RSD 4 0.63% (n=9) ; 4 5 &-F M & 25 FAL T AT %9 -
TS RAE RO ELER L UcH 0.43% , T ERAZLIE(U) A 0.86% (k=2) 2518 @ik RAZEF L, MEAE S IAT AR E AN
Tk TS SRR E SR T BERIR AT EREE S, TR TR DRI GBI
KA S0 Gk LR DWING S0 2 R T

FED %S :R927. 2 XEkFRERD : A XEHS:1006 —4931(2021)18 - 0060 — 05

Content Determination of Moroxydine Hydrochloride in Moroxydine Hydrochloride Tablets

by HPLC and Evaluation of Its Uncertainty
ZHU Qingli', LI Peng', GUO Menggian®, TU Rongrong’

(1. Ankang Institute for Food and Drug Control, Ankang, Shaanxi, China 7250005 2. Ankang Central Hospital, Ankang , Shaanxi, China  725000)
Abstract: Objective To establish a high — performance liquid chromatography(HPLC) method for the content determination of morox-
yguanidine hydrochloride in Moroxyguanidine Hydrochloride Tablets and evaluate its uncertainty. Methods The chromatographic column
was Phenomenex Cis column(250 mm x 4.6 mm,5 wm),the mobile phase was 0.2 mol/L potassium dihydrogen phosphate solution —
methanol (95 : 5, V/ V), the flow rate was 1.0 mL/min,the detection wavelength was 237 nm,the column temperature was 30 °C,and
the injection volume was 20 L. Through the establishment of this method, the mathematical model was determined, the measurement
process was analyzed,and the source of uncertainty and scombined uncertainty( Uc) were determined. Results The linear range of mo-
roxydine hydrochloride was 2 -20 wg/mL(r=0.999 9, n=6),the average recovery of moroxydine hydrochloride was 100.72% with
RSD of 0.63% (n=9).The content of moroxydine hydrochloride in the sample determined by this method was lower than that deter-
mined by the current UV — VIS spectrophotometry , the Uc was 0.43% and the expanded uncertainty( U) was 0.86% (k=2).
Conclusion Through the evaluation of uncertainty, the established HPLC method has stronger specificity, better repeatability and higher
accuracy than the current standard determination method,it can be used for the quality control of Moroxydine Hydrochloride Tablets.

Key words: HPLC; Moroxydine Hydrochloride Tablets;content determination;uncertainty
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TR SR bR A5 R S S0k (3 - 8,
ST TN RE R I RORORE €633 (HPLC) ¥ o FEAR 4 2 45
LA S 0 0 B A R R ) A T A S ) A
FEEVERE (55 5 W) X B2 SCAR (9 - 121 5 Wi ik
B 25 A N E B R TR E A R BRI
I T A 1 I 5 SR ) T B IR E G

1 UFE5RH

1.1 {%s§

LC - 2030 B &5 200 A 3543 (3 28 ARl % | (1%
TAEM ) UV -2600 B 585656 BT, ¥l B H A
Shimadzu 23 7 5 Milli — Q Integral 5 %5 # 4l 7k — & H] (1%
[ 2R o 35 PN T ) AUW220D B B 40 17 K - O
J+H 42— )3 KQ - 250DE B 75 0 ve A CEL 1L i
AR ) .

1.2 &%

A R o I CLL v R 25 A5 BR A AL 55
191006, 1811025 111 PG AL I B | 2547 BR 3 W] L dit 5 oA
191113 ) 5 £RFR A bR IITOGT BE i (o [ 2 2 b e 9 e
L5 24100483 — 200402, % 1t 100. 00% ) 5 F it WAL —
AE R kAl RGN R A Bl K O AlK
2 HERE4R
2.1 EENE
2.1.1 AN

{4 1€ 4% : Phoenomenex Cis 11 (250 mm x 4. 6 mm,
5 wm); B AH 0.2 mol /L W R — &A1 1A I - HY
(95:5, V/ V) ;i : 1. 0 mL/min; &3 K : 237 nm; £
1 :30 °C; HEFEH 20 pl.

2.1.2  ERH &

B 152 1o ok AU B 50 mg, KE B AR E , B 50 mL
R KT R 25 B2 5T A % B E A
R R 2 mL, B 200 mL &P oK E 2 i AR
1 mL H1 5 10 g (9 BE A0 VAR BORE i 20 Jr, BIFA, R

BGE & A FRE (LA 24 T RSN 50 mg), 100 mL
ZEE R KIS S (D)3 250 W, 3005 40 kHz) &b
FH 20 min, DIZKEZS FE5], Ui KG9 UELIEME 2 mL,
100 mL 285 A, MK E 2, Hl B 1 mL 12975 10 pg
) A ot VAR o B ER R M R 4 7 T2l 48 AN 1 46
P L A TP B P AR o, 4 Bt VS YR ) 1 ol 8 B 1
X HE ST T
2.1.3 FHEEFEHFE

LR PE S RIS AL 4 BIRE A R 2. 2 T
3 PPV TAS 20 L, 5 2. 1. 1 T (A3 2 ERE I 2 38
SR T T o bt TR (5 v A ) R T £ 1S A
[Fi] (% B B[R] Ak A AF I 0 i 0, BR P %o BTG T4 o 4 25 B2
BRT 1.5, IS REII KT 5000 415 B WA 1,

0 PR 55 PR 28 L 2. 1.2 TR ) R AT
BYUEBRBT 1 2. 11 TR @il 4R ERED E L 30 58
R AEMEEE (S/ N) R 10 1 B RIS E A R R
PL S/ Ny 301 A E A AN R , 45 SR Eh B shk I i)
FERRRR 0.017 7 pg/mL, KR4 0. 005 78 pg/mL.

fiif PP B 2. 1. 2 TR Xof T O R A A
W, WIAEAS ] (0. 8,1.0,1. 2 mL/min) (AN [R] K I
(30,35,40 °C ) AS[r] {6, A+ (Phenomenex Cis £, Agilent
Cis ¥, InertSustain Cis ££) T #EAE B (B RS = A (0 43%
SRR G R R, Tl R g A kA — e
FERRAR I A7 vk e il A el B K i P AT

LRVE I R B R RO R AR I A 1,3,5,7,
9,10 mL, 70 & 50 mL 28I, MK 2%, B850 s 55 b
A5 mL B 50 mL A, A, LR ST B
VS o A5 R R L 20 WL, 32 2. 1. 1 30 (8 i S R R R
DU 30 55 e B o LA TR () Xt vk (X, g /mL)
WEATERAE RN A EH 5 2 Y =89 011. 0 X - 447. 346,
r=0.999 9(n=06) 45 FH, Hh R w5 vk 2 A
2 ~20 pg/mL 35 Fl N S T AR LR M OC R AT
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1. moroxydine hydrochloride

A. Negative reference solution B. Reference solution C. Test solution

Fig.1 HPLC chromatograms
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T R OO R 20 WL 4% 2. 1. 1T
G SR A AN R, T ERE 6 IR, ISR IE T AR 5 R 1Y
RSD 7 0.06% (n=6), FRH{ERE % 5 RAT o

Feu M0 BORE i (FIE5 R 191006 ) 38 S, 4K 4l
R A, I N R 0,2,6,8,12,24 h, # 2. 1. 1 30
A SRR E , ISR A5 RSD 4 0. 27%
(n=6), RHPLASIFRAEZET 24 h WEGE.

AR  BORE i (L5 191006) 4 A58 o, 3
2012 TR g5 il 2 s A R, AT 6 1, A B
20 pl, 3 2. 1.1 R 3% A ERE I 22, e R
T 45 B RSD 9 0.40% (n=6), 3B )5 v 8 & M
RA4f.

TR RS E: - BRURE i (F1E5-4 191006) 83 AR 3 i
AT 9 0y KRG BERRAE A SIS E A 2. 1.2 TR %) B,
W45 8,10, 12 mL, 75 3 7, %4 2. 1. 2 T | J7 i il A Ak
TR, A IS B 20 L, IR 20101 IR (A3 4
PEVEREIE e SRV TR, IE TR IR A5 R L3R 1

Fz1 MEERKREER(n=9)

Tab.1 Results of the recovery test(n=9)

H&E4F(ng) WmAT(ng) MWFE(mg) k&%) X(%) RSD(%)
39.09 8.32 47.51 101. 20
39.09 8.32 47.56 101. 80
39.09 8.32 47.48 100. 84
39.09 10. 40 49.58 100. 87
39.09 10. 40 49. 60 101. 06 100. 72 0.63
39.09 10. 40 49.49 100. 00
39.09 12.48 51.66 100. 72
39.09 12.48 51.60 100. 24
39.09 12.48 51.54 99.76

2.1.4 BEAEENE

B HEUORE S e 2. 1.2 TR O ik il 4 3 v
W, TAT 4 00, iR 2 B 20 L, 4% 2. 1. 1 0 M g
SRAFHEREINE IO g ] S AT SRR
97. 2%% WA 24435 2 il S ThRriEr iy UV it i)
FEGERIATH 25 R 50 191006,181102,191113 #
AR E A R UV B T HPLC 2 (99. 16% L
96. 98% ,98. 86% [t 96. 99% ,99. 72% H£.97. 89% ).,
2.2 AHREEEE
2.2.1 HAGHET®

R A I (D) A (2) , rf Fo w8 e
KAEH F 5 =45 ma JXF B I FREE & (mg) 5 P A X R
At P EEE 5 Vi R Xl BRSO BER AR (mL) 5 A DRy ) RS,
(T R s W o Eh R M o AR 7R 1 43 3 o (% ) 5 A
Al A UG TET R 5 m Ol B R B S X B () 5 m R RE B
WOREtE (g) s Vi AR LA 1 IRFR B A (mL) 5 Va RS TR

62

x2 HmPHEBEBWSENELER(n=4)
Tab.2 Content determination of moroxydine hydrochloride in the

samples(n =4)

wy o a¥lw) | #y AE) | #F HE)
191006 96.69 181102 96.62 191113 97.63
191006 96.70 181102 96.59 191113 97.61
191006  97.21 181102 97.39 191113 98.15
191006 97.33 181102 97.37 191113 98.15

BIRF (L) 5 Vs IFESLES 2 BB (mL) 5100 Ky
FE b R (mg) o

2 1N _mh
f‘n;VRAR (1)
~ Ax;,x;f
W= Vi x vy Ve x 100 % 100% (2)
2.2.2 FEXRE

ANl o BE B 3 ORI HE BN 5 R GRS
ES DR = 1R SRS S QiR e SN X (2 €
XA I RS E P EE S IR ) A A B R PR A T
GIRSEIWN RN i 5k VA = g = K E N
PRI AR 1) LR 22, 0] IR 1 i B R g i B 4 ph R
B | N BIANH o JE BT A T 1 0 i 45 SR () AN 2 B
FEOR AN SRR p P U 2 b 3, R I
MR E M A, ROF B R A R R IR 22 BB
TS
2.2.3 REITHE

HEAKE

UL A A 0 2o A B ATLAION S B A, AN R
Vs e, 1R i A A 3L, A i A AR e M A MRS
Bl AL A0 7 SR AN B 3 03 B 0 A, AR SR P
AR S 2 N 4 44 S50 N LT 2 5 vk SO i Ak A
T PR M R O 5 ) A e 4 2R 20 i, AR AR I S 4
TR IR 2 Vi, TR 30115 A AR A AR o i 22
S0 20 P FE S 1 A TR B0 45 SR 22 1 T3 1

-3 ak - 6.5

N BIRAK I AIRER s(Ak):

s(AK) =4/ D, 12/ (20-1) =0. 048

BHREARRER: S, = S(Ak)/ V2 =0.0339,

AT ISR 2 R (E g B R AP A M O 22
s(g) =8,/ V2 =0.024% .,

HHE:v=m-1=19, W=97. 63% . W AL X b5
WEARTAEE N uCrep) = s(q)/ W=2.46 x10"*,

=0.33%
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®3 HRONEERMEETE
Tab.3 Results of content determination of moroxydine hydrochlo-

ride in the samples and calculation of its residual error

. R (%) #ELE
ey . 0 A(%) (%) %
I 9.60  97.27 0.8 0.25  0.0625
2 9.60  97.38  0.78 0.45  0.2025
3 97.62  98.15  0.53 0.0 0.0400
4 96.70  97.09  0.39  0.06  0.0036
5 96.23 9673 0.50  0.17  0.0289
6 97.14 9703 0.1 0.2 0.0484
7 9.0 9615  0.14 019  0.0361
8 9720 96.96  0.24 003  0.0009
9 98.00  97.98  0.02 0.3  0.09]1
10 96.13 9579  0.34 0.0l  0.0001
I 95.47  96.00  0.53 0.20  0.0400
1 98.33 9812 0.21 012 0.0144
13 10126 100.98  0.28 0.05  0.0025
14 96.85  96.42  0.43 0.10  0.0100
5 100.07  100.36  0.29  0.04  0.0016
16 97.77  98.05  0.28 0.05  0.0025
17 96.03 9578  0.25 0.08  0.0064
I8 100.41  100.06  0.35 0.02  0.0004
19 9733 97.27  0.06  0.27  0.0729
20 99.84  100.05 0.2 012 0.0144

20
. - 1 -
E:Ak=lq - q@l;A=F~ Ak; V=1 Ak - Al
v q1 q> 20; k

Note: Ak=|q1—qz|;z=%§Ak;Vk= | Ak — Al.

2) %t B g E R IE T () B R 7 2 E AT

(1) Xof HEE it BBOAE 2t ) A R AN 8 B i () < R B
FAE R R R 2 — B+ 5y Z— I A fE 7
KL, #E d=0.01 mg £, K5 UE 1525 Hh KV /R (H 1R 22
H0.03 mg, He B A, ulme) =0.03 mg/ V3 =
0. 017 mg, R FU8CF I ot dat, D) RSP A% HE I B oA AN
B 5E BE R V2%0.0172=0. 024, %F BB 5 R 8 B B
10. 41 mg, W w.a( mz) =0.024/10.41 =0.002 3,

(2) X6F BE T A B R B 0 AH A AN 8w (Vi)
O 1,5 b Rk F A E o A B A B IETT &
A G 100 mL AR R ARV 8 0. 10mL,
I, wi (Vi) =0. 10 mL/ 6 =0. 041 mL; Az
B ol 23 °C, BCHETRLEE Ry 20 °C L FHTE A A, W
u2( Vi) =100 x3 x2.1 x 1074/ V3 =0.036 mL, |
wa( Ver) = V0. 0412 +0.036°=5.46 x 10~ . Q% 2 &k,
A Y 5 mL AR E K SLIFIR 22N 0. 015 mL,
AR 046, ui( Via) =0.015 mL/ V3 =0.009 mL;

PS5 TR 728 A X6 B B AL T A S ), % YA (1R R IR
h 20 °C AR IS IR A 23 °C, I H O A A AR AR
A2 BT 2 58 a=5x3 x2.1x10°* mL, #4643
i, M w( V) =0.003 mLe W wa( Vie) =
V0. 009> +0.0032/5=1.90 x10°, ®% 3 &, A K1Y
50 mL A i R VPR ZE R £0. 05 mLo S I/ 1 IRFR
FAEE M wa( Vie) = 0.032+0.018°/50=7.00x 104,
(3) XoF HE it e T L) AN 0 8 8 e C A ) < A 1) 55
ROBA 35 B R RS, HAE AR R AN
P AT ZEANTE o2 A0 6 BRSSP ATHERE 2 3, R AR 43
Bk 926 563,926 714,942 352,942 766, F-FI{E 43 K
926 638. 5 1 942 559, Rk MK 2235V , R 4340 151,
414, %5 3%, n =2 B AR 22 RE € =1.13, 00 s(A) 4351
A 133. 628 Fi1 366. 372, 1|
u(A) = (133. 628> +366.372%)/2 =275.76
wa( Ar) =275.76/934 598. 75 = 0. 000 30
(4) X RS AIE R F (O BB AN E S« U (f) =
VuziCma) + w2 (Vi) + 02 (Vi) + w2 (Vi) + u2i(Ax) =
3. 13 x 1073 %k B8 phy o ] £ ol 24 o A BF S B B it
TN 100% , Hoal R AN 2 B v] Z AT o ROT-FR
HSMBARMBEMEL N, CHA 1) EEEEET,
AFRHATIH
3) B 5 A B E R R R AT
(1) P S FRAE R AE XA E B wa(m) : RV
BHECHAREZWIEE T, AT R W E L
Fig i A A, ARl ST A R E 5 O B, B RPAE d =
0. 1 mg RYRTOERERRZER 0. 01 mg FRETE /M i, ulm) =
0.01 mg/ 3 =0.005 7 mg, N F - i 1) s v AS 1
R 2% 0.005 7°=0. 008 1 B FRFERE N 0. 0763 g =
76.3 mg, M| w.u(m)=0.0081/76.3=1.06x10"",
Q) FES R BRIARFL (V) AR AR E B : D% 11K,
[ ) HE it B R BT IR, (V1) =5. 46 x 1074, Q)5
2,2 mL BERE B E (A 2O M K RFiREN
+0.010 mL, #E B 43 fi , i (12) =0.010 mL/ 3 =
0. 005 8 mL, A g0 il Ry 23 C, B A i RS e il
&4 20 °C W] p e A AR B AR Ar HRIX )R 5E @ =2 x
3x2.1x 107 mL, #HIE 434, W w.(12) =0. 001 3 mL
Weva oA R AR R BN s wa( W) =
0. 005 8 +0.001 32/2=2.97 x 10, ®% 3 Ik, [74
1 IR T VR, wa( V) =5.46 x 1074,
(3) 3K A 04 i B A AR X R B B T wa(A): $%
2.2, 309 2) 3 (3) 0 R ki, 2 IyRE S A THERE 21K,
63
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I TE 54 922 233,921 883,918 553,918 390, ] w,(A) =

V(309. 735> + 144.248%)/2 =241.602 2, w(A4) =
241.6022/920 264.75 =2.63 x 10+,
22,4 FHWEELE
ZPR R 4,
®4 BMAMEENBLE

Tab.4 Summary of the weight of various uncertainty

A Ak ¥ (x) AR FERAEE u(x)/ x]
rep  EAM 97.63% 2.46x10°*
A B A E R T 11167 x 10" 3.13x10°°
H oty 2 0.0763 g 1.06x107*
Vi RS LRAEER 100 mL 5.46x107*
Vo BiRE R 2mL 2.97x10°
Vi HESRA 3 RAERAR 100 mL 5.46x10°*
A BaaEaR 920264.75 2.63x10°

2.2.5 ARAHEERYT EAHEEITHE

B AN AR AR AR AN 2 40 15 U KA

Ul W) = [ @a(rep) + w2a(f) + tPa(m) + (V1) +
W (V) + t2a(V3) + u2a(A)]'72=0. 004 4

u.(W) =97.0% x0.004 4 =0.43%

PR E B SR k=2, BFEKTEH
95% , U=2x0.43% =0.86% , £h B2 "% wk AN A & &
MELERE R W=(97.0+0.86)% (k=2),

3 itig
3.1 WA EEL

MATARHER T UV 325, o B30 05 =X, 07 T
i (H R PR R & S8 PEASN S o HPLC 7 38 1 €0 3 A
P50 88, oy B AR R BRI L RN R B, PR
P ARSI B E AR B L TR
3.2 KiEKIERE

TR I 43 70K 45 5 AE 200 ~ 400 nm P K 785 Fl
WHEAT SEAM 0TS 4 , 45 RAE 237 nm B AL A K
WS, FBHE 237 nm P A AR ORI, B0 #E 237 nm 2y
I K
3.3 imshiRiEE

B BB FRAN IS R - W BE - SIEVE RIS
(ISR , 25 1 2] B8 X i) 2 X (3 A 3 sk APk 1Y)
etk B RRIA R R PEASEE B R R A i sh A
AT 22 [R] P R R B 2 R 2R, s il R B —
IKCHE - 7K O - BEIR — A S S A R 4, 45 RIS
PEAR SR AR U sl AR S, RS0 2] 1) R 1R e mbk KB 38 i
BEIKF 5000, FRE BT 4y B EE W HER
45 R W R T B AR LA 5 5% S i S A S AR

64

T 0.2 mol /L MR — A AW - HEZ(85: 15,90 : 10,
93:7,94:6, V/ V), 45 WE LG 85: 15 #1190 : 10
I3 B9 4 SR R BRAL, L9y 93 2 7 il 94 < 6 I FLIE R
B AR A AW Ry 95 25 B BOCR AT 0. 2 mol /L
WEIR ST - HEE(95 15, v/ WITE AR shH
3.4 AHEETE
HPLC 32100 7 4 i 25 AN 0 B, 45 52 ) DR 3R 42 AH
X BR EANG A2 BE F R B/ N3 300y xof B i A E IR RS R
BT AR SR B ARR Rt DA AR A M R HRURE
it o 0 B AR IR PR 5 AN E P & 0 i FE A R AR A T
B HT BN /N 3 551 oA %ok Bt BBURE o RSV AR X IR
st A B AR T HER it e T L, L v o R R T R
FE U/ TR R v R S e B AR e R I RS
1o KPR (B 52 25 /N R T IR 25 A0 KRt BE iy RO
i MBS TR IR TR R BRI 0 A 45, B35 e A R R
JIN R AN A E RO, 0N R T R PR R AR 1Y
PR o 76 H W TAE 28 AR i 4E 3 - 55 K
FERCHE S A% A, A SR R4 AT A AR S i
XPREI N G BE U, B I B R i A, B e TARERE T,
N RVEDR 2E
5% Uk
[1] WS -10001 — (HD - 0649) — 2002, B A & 25 5% BB & 2 5
B R 2% fAr [ S].
[2] WS - 10001 — (HD - 0650) — 2002, B £ A 5% 2 5% B B2 2 5
B R %SRS
BlEARHEERA . PEAREFEHE(WHR)[M]. LK.
& E 25 A R 4, 2015:374 - 377.
4] PEAESESHEZMAK. TEL LA RRERELL
2019 FHR[M]. A= P B E 2300 54 ,2019:175 - 196.
[5] %k4k4k, £ 3% . IP - RP - HPLC % ) B 2 B B ik A b 3FF &
2171, % 25,2020,42(2):313 - 316.
[6] Zm3F, % . HRCEAREEH R 0 & EICE b3 Lk
S e L ARDHINEGZ[]]. P E2532,2019,28(21):38 -40.
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