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Determination of midodrine hydrochloride in drugs by dual-wavelength

resonance Rayleigh scattering based on fuchsin as probe
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Abstract: A new highly sensitive dual-wavelength resonance Rayleigh scattering ( RRS) method for rapid
determination of midodrine hydrochloride in drugs is established with fuchsin as probe.In an acidic solution of pH 3. 46,
fuchsin reacts with 1-hexadecylpyridinium bromide and midodrine hydrochloride to form a ternary ion association
complex, which leads to a greatly enhanced resonance Rayleigh scattering (RRS) signal of system and produces a new
RRS spectrum with double peaks.The largest RRS peak locates at 620 nm and the second largest RRS peak locates at
370 nm.At these two wavelengths, RRS enhanced intensity ( Alygs) is directly proportional to the mass concentration of
midodrine hydrochloride in the range of 0. 009 to 0.35 mg-L™".The detection limits are 0.006 2 mg- L™ (for 370 nm
peak) and 0. 005 8 mg-L™"(for 620 nm peak ) ,respectively. When dual-wavelength superposition RRS method is used to
determine the concentrations of midodrine hydrochloride, the detection limit is 0. 003 0 mg-L™".The suitable conditions
for the ternary association reaction, the influence of coexisting substances and the spectral characteristics of dual-
wavelength RRS method are also studied. This method can be applied to the determination content of midodrine
hydrochloride in commercially available midodrine hydrochloride tablets with the recoveries in the range of 98.3% to
102% and RSD% (n=5) between 1.2% and 1. 8%.

Key words: midodrine hydrochloride; fuchsin; 1-hexadecylpyridinium bromide; dual-wavelength; resonance

Rayleigh scattering

R K Z A (midodrine hydrochloride ) J& FFt &
KY), FEMTIHBITUAPEMR I, T2 52
Sy 31 R ML e U, JEHAE F 23k i 38 vl g A=
B E (X HEE ) RIEMRIE R ERIE ., T
il PR 24 B, DR e i 242 4 W 25 v 3R e
KEZB S RIATRINAE —E 2L, Hii, BN
XFER K 27 (R Jy vk A B2k o

YOG BEETY  AOR AR % DT R - TR
BAE L LRI (RRS ) 23 4R B & ko
8 — B i RSSO 25905 A % (R
W TERKRZ B IE, e+ bR vE S5
FAAET  EH MBI L5 R 2RI SO, FH2R FH XU
RIARE UM BT TR ZH RN 75 %, 1%
TEIE TR ZHE BT,

%5 H#A.2018-07-30; & B H#3:2019-01-16

E4WE . & RHHERHIE AR B H (KJ1401226) ; K ITIH i 2 Br A7 3 4 % B30 H (2018CXX171)
VEE A XM (1995-) , 2, AR WFSETT 16 20 FIEHES3HT , zhaoyan20152017@ 163.com ; VTHT (1956-) , 7, Flp2¢ 1 042 WF5E 07 6l 4 7O

J&434T, W IHEK & , jianghongch@ 163.com,



- 236 - FAX AL L

1 SCIEEy

1.1 U5 F

F-2500 BU5250 43 6Ot BT, H A H a7 A Rl AE
77 s pHS-3C BUKS B R FE T, 1R 25 (AR AT PR
NI

290. 7 mg/L 52 K ZF; ( midodrine hydrochloride
MID) BRI, o0 & 73 20CH 99. 9%, v I £ i 24
K RERFAT Be A 77, it 5 4 101368201501, I F 4°C
VKA R, A EBGE I KRR B 100 %5 1. 00x 107
mol/L & 4T ( Fuchsin, FUA ) /KA , K 62 ks 4n
AL TWRGE AR 77 5 4. 00% 10° mg/L 75 ke KL Ak it
BE$% (1-hexadecylpyridinium bromide, HPB) ¥& & ; A
RIBRHATBR AR A 7™ 5 pH 3.0~9.5 Tris (=& H
FREFEW BE) - ER PR WK . 0. 20 mol/L Tris 5 0. 10
mol/L EhBE HIR A, Fl pH 30 5 I B 1 1M 5ig ; BF
FHEGR Y 3 4l , H, 0 S —IRZERK .
1.2 HEmibiE

BBk Z 8 R (ARIET %) 17 H1 2°
% 10 J KB i 3 08 U8 AN 1 000 mL 25 5
A K E 2, BUZKE 10.00 mL T 100 ml. %1
I, 7K 2%, BIAR SR K 28 RR I
1.3 EWH*E

T 10 mL H & PRI A — E 2 1Y 2. 907
mg/L MID #R#EZ# 3. 00 mL 1. 00x10™* mol/L FUA
R 1.50 mL pH 3. 46 Tris—h R A1 0. 40 mL
4.00x10% mg/L HPB ¥, FI/K#i 2 Z1 B 4851, i

(L#% 234 W)

[16] Kaushik Sanyal,Misra N L.Direct determination of fluorine in high-
purity water samples using vacuum sample chamber total reflection
X-ray fluorescence spectrometry [ J ]. Journal of Analytical Atomic
Spectrometry,2018,3(5) :876-882.

[17] Liu S H,Yuan Q D, Chen P,et al.Determination of the content of
fluorine and chlorine in inorganic insulation materials by ion
chromatography[ J].Key Engineering Materials,2018,768(4) ;41—
45.

[ 18] Zhang C,Koepke J,Wang L, et al.A practical method for accurate
measurement of trace level fluorine in Mg-and Fe-bearing minerals
and glasses using electron probe microanalysis| J ].Geostandards &
Geoanalytical Research,2016,40(3) :351-363.

(197 JME &, S8, ks, S5 JEURL/K At — A 1 B0 Hh (308 1 T 2 Bk 5
GBI A W b R R [ 1) 8 462, 2018,35(6) - 729-
734.

[20] EANF-, JH B A Ze M rh AL B D i A5 [0 ] E Pt

E395FE3H

B 10 min, FEXIEHENEIT LD A, =2, =
220 nm JUFEHLE 5.0 nm JEFT A, 2 5¢ 370
nm F1 620 nm &b 14 R 1 F4i B B BIOR 58 BE s 50,
T L s a0 22 AH L 270 2 11 A9 e 5@ i 1) S i
Lycs70) T Ly a0 » I FHOBLIE 4 T4 B RIS 32 oK o
FFNRTNES Y Linscsoe620) 2 Losm0ns20, » VTP
IR Bty P EBCT MY TR AR AT s = s =1 o

2 HR5iTiE

2.1 MK H R T RS B Y i S5 1E
MID-FUA-HPB ) RRS Y&t 1 frx,
& 1 AJLAE Y, MID FUA 2 HPB [ 5 i 245 5 )
B 20 055, FUA & HPB B2 PE VA . FUA 5
MID 7EFRYE A 5 H AR A — 0 4 2 A 3L 4R i 1) 1
SRR, AREF TR B E R, 4
TERRPEA B FUA 5 HPB & MID RV 5, =JoiR
BURE (DN 3 Fy o 0 25+ 28T, Al Ai] 2 DA el
SIS G AR 465 ) 1Y AR i RO 5 B
FHEE IEE A A 2 A BRI 1 B IR A R O
ik, A KSR 5 AR W A7 T 620 nm 4b, IR K
RRS W07 F 370 nm , 7EI P K AL, BEE MID # i
FIBE R, ZICIRZR I RRS 35 B Bl 2 38 224 X,
KB RRS 290 & iF, =01k & 19 RRS 58 & 5 —
SEWRBESE IR MID ik R R, BT
MK RRS 2 L% K RRS %A 3 & 1Y R 808
(VLK RRS ¥4 89 R B0 20 0 5 K RRS L1 2
85) , sk OB RRS 78 AT MID B9 i

2014,40(5) :58-60.

[21] Hakan Cifigi, Yasemin Oztekin, Ugur Tamere,, et al.Development of
poly ( 3-aminophenylboronic acid) modified graphite rod electrode
suitable for fluoride determination[ J].Talanta,2014,18(3) :202—
207.

[22] Najari S,Bagheri H, Monsef-Khoshhesab Z et al. Amperometric hy-
drazine sensor using a glassy carbon electrode modified with gold
nanoparticle-decorated multiwalled carbon nanotubes [ J ]. Ionics,
2018, (1) :1-11.

(23] SIS, 2205 RGN KR T 52 45 b1 R T 2 A5 SR v 1 2
WFFEHE R T AL TR BB R, 2017,45(9) (12~ 16.

[24] AR, )40, B e Ak 2 B i B iR [ M. bt Bl
#1,2003.18-19.

[25] BRITES HANE 28 2 O A% 25 P SR RERIUR A 5 IR H ALY
W[ I] B iR ,2010,26(9) :934-936.

[26] 3R R IE L 2K v s i B FT [ ] A iRk, 2013,
38(2):83-85.1



2019F 38 BFF  ETEUERETNURKERIGR EEHENEA W POV K2 E - 237 -

2400r

:

1600+
12001

g 8

SRTFI B REAL,

(=]

300 400 500 600
/nm

1—MID (0. 291 mg/L) ; 2—FUA (3.00% 10™° mol/L) ; 3—HPB

(16.0 mg/L) ; 4—FUA (3.00x 10> mol/L) , pH 3.46; 5—HPB

(16.0 mg/L) ,pH 3. 46;6—MID(0. 291 mg/L)-FUA (3. 00x107°

mol/L) , pH 3.46; 7 ~ 13. MID ( 0.00, 0.0581. 0. 116 0. 174,

0.233.0.291.0.349 mg/L) - FUA (3.00x 10~ mol/L) - HPB
(16.0 mg/L) ,pH 3. 46
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