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Determination of Mexiletine Hydrochloride in Tablets by Visible Absorption Spectrometry with
Erythrosin

JIANG Hong, XIANG Jie, LIU Guixiu(College of Chemistry and Chemical Engineering, Yangtze Normal University,
Chongqing 408100, China)

ABSTRACT: OBJECTIVE To establish a novel high sensitivity visible absorption spectrometry for rapid determination of
mexiletine hydrochloride in drugs. METHODS In acidic Tris-HC] medium, the color reaction occurred between erythrosin
with mexiletine hydrochloride to form ion association complex with two strong positive absorption peaks, the single-wavelength
visible absorption spectroscopy and double-wavelength visible absorption spectroscopy were used to study the quantitative
detection method of mexiletine hydrochloride in the drugs. The detection wavelength were 477 nm and 548 nm. RESULTS In
a acidic solution of pH 4.69, erythrosin interacts with mexiletine hydrochloride through electrostatic attraction to form a binary
ion association complex, which led to appear two strong positive absorbing peaks on absorption curve and their positive
absorbing peaks were located at 477 nm and 548 nm, respectively. The absorbance(4477 and As4s) had a good linear relationship
with the mass concentration of mexiletine hydrochloride in the range of 0.03 to 4.30 mg-L~!, they obeyed Lambert-Beer’s law.
The apparent molar absorbance coefficient(x) of the single-wavelength method were 5.56x10* L-mol~'-cm™!(477 nm) and
5.04x10* L-mol™!-cm~'(548 nm), their detection limits were 0.024 mg-L~'(477 nm) and 0.020 mg-L-!(548 nm), respectively. The
apparent molar absorption coefficient(x) of the double-wavelength method could be up to 1.05x10° L-mol™'-cm™, its detection
limit was 0.011 mg-L~!, the recovery rate was 98.4%—102%, and the relative standard deviation was 2.2%-2.6%.
CONCLUSION The single-wavelength visible absorption spectrometry or double-wavelength visible absorption spectrometry
can be used for the quantitative determination of mexiletine hydrochloride in drugs, they are simple, fast and sensitive.

KEYWORDS: mexiletine hydrochloride; erythrosin; absorption spectrometry; single-wavelength; double-wavelength
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e, AR E G e . R, HRTAL R
RIS A s A T R R A R, A
BOREGR ; AWM RBE SRR RS, T EZ
B ) H, 2005 45 i e R A AR S 0 3
FREVEHE, LR IMAST A 15 Y0 SRR,
HRRBIZR RS ; 2010 4ERMUETT A UV, Ik B E,
AR A R R B A TP A e B i, |
RIEPEEART; 2015 4FRRIRE T UV, 3R 7 —Fh
HPLC, BLikBRETALIE TAESRET . BRISL, (UEFA
Eririg i H H %217 2 HES . Han SFUOBRH]
UV, HRBEMR, RWERENRE(ORA
10° L'mol™"-cm™', Zhang MR AT UL 4 Ho
2, B IEFER 2 (RATY), BAERIRRB (1T
AEAAE RS IR T HEA TR, A BB A
b, BT, ARMFGTRUESFAE . P R
TGRS ER R 55 VE A | A BT T

1 UE5HF

U-3010 AUZLAHM-1] WL OB EETH(H A H S A
Al); EL104 AU ¥ K°F . pHS-3C RIRRFETH( i
MR -FE R Z A SR A PR A FD) o

AT (RAEME B AR A R A, 5.
160810; 4LifE. 98%); EHERMHCI, WmKEARMLT
HIRAT, abrat, fits: 20190811); —FEH I
S e (Tris, B 2AEMRHEARAR IS
20190102; ZEE: 99.9%); TR 3E Pu I (o
a2 m e b, #5 . 100218-201504;
4ifE . 99.9%),

ER TR 55 V4 A v B o [ N S ] 245 R
(1#, #t5 . 17091101), 254 HRE 254 R
F2#, L5 377150801; 3#, L5 377150701);
ik &R 50mgl; 7K. B4k,

2 HEEHR
2.1 W

PELLVEWE . 1.00x107° mol- L' /K¥A W . HCL IR
¥ :0.10 mol-L~' Tris ¥ : 0.20 mol-L~', Tris-HCl
F1 HhHLEASK

Tab.1 Related parameters of standard curves

W pH 3.5~9.0HRREE T E HCL F1 Tris AR
B ) o R TR 55 VY H T RS U W . T AR IR
0.021 58 g & 3 PH AL B (105 CT 2h)F
INBERRHR, INAGE R ALK, BERE, RRIAoE e
JE# % E 100mL #Ei, HAKESR, B
215.8 mg-L=" X BRIV 250, i FH Ao BB 547 8 10
£, FCHE 21.58 mg- L #4EW, UKAE 4 CH-AT
2.2 FERMYEEE

B 1#3#Eh IR EVI R A 45 6 Rl & TRtk
W, MUK . BERE. B 10 min, i, I8
BT 2 000 mL s, MUKER, #AIEH
10.00 mL, JI/KE 2 100 mL, BIh 1#~3#FF1
2.3 WEOGER B (A) R E

KB R 0.50 mL pH 4.69 Tris-HCI %K &
2.50 mL WELLEWT 10 mL He @b, #224), 1
A 0~2.00 mL #1183 VG E IS 3R MR (3G R
PR FE VI AP INAEIR) , #550, IZKAEZS . ## & 10 min
&, IO ELUARZ FES Rk
Sk FH R AT UL S G T (single-wavelength
visible , SWO-VIS) i £ XL I K 7] WL W Y O i
(double-wavelength visible, DWO-VIS)EETE 2 ik
W AC U4 (477 nm AT 548 nm) Al 5 Y5 R 1) T Y
2.4 ERRRFEVIERIRE SBOLE R

HERAFSEL 0.00, 0.50, 1.00, 1.50, 2.00 mL
ERPR S VAT IR R T 10 mL LA,
A 0.50 mL pH 4.69 f¥ Tris-HCl 5% 1 2.50 mL 3
LR, FKGER . % “2.37 TR Ak
ik, IE W AOGREE . IO EE (4) AR FR
ERIRIE VU ALY TR JEE (o) R AR A, b ofE
2o PRUERRZ RN R . AHOE R A, AbEVu
K RIGEEFFE 1,
2.5 FiLRUKEEE

THE B A% HUER 1 6 P A %o R A VA 1.00 mL , pH
4.69 Tris-HCI 0.50 mL FIEELLAEWK 2.50 mL T
10mL s, HKER, FATIECH 6 s,
& “2.37 WUR EFAWBOERE, UL 477 nm ],
BRSO R, H AR A AR R 22 2.4%

ik 2470 P /mg L 5 e RA R WA E ot B /mg- L
x/L-mol~'-cm™!
SWO-VIS 0.03~4.30 A477=—0.000 8+0.260 4p 0.999 9 5.56x10* 0.024
SWO-VIS 0.03~4.30 As43=—0.007 6+0.240 2p 0.999 8 5.04x10* 0.020
DWO-VIS 0.03~4.30 Au77+505=—0.008 4+0.500 6p 0.999 9 1.05x10° 0.011
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2.6 FREELINE AR RO g6

B “2.2” TR 1#~3#fFM 45 1.00 mL, 4351
BT 332 10 mL g, 4% “2.37 WUR 5k
A AR W, I LA R AR B = 1) DWO-VIS
A3 AT 1#~3#1EIR R 25 P A A0 5 i, YR
] 051 5 R RV ] SR AT R R 55 P A AR rh B R 55 D
() Fr i, FERRRIE 45 545 b [ 25 2R s 2 b
B, SERILFE 2o RIS A5 A S VR X BRI A T
W, DT T 0 Wy 3 R R A 3 R o 0
TR EVSGR IR P 44T E 5 0y, S5 RILEE 3.
T2 HEBETES WM E(0=D)

Tab. 2 Analytical results of mexiletine hydrochloride tablets
(n=5)

B BRI i@)ﬂ‘/ﬁ Uﬂﬁgﬁ'ﬁﬁ? ‘ﬁ)—fﬁa’%ﬁﬁf RSD/
FHEME/mg  nk/mg i UAE/% A5 EI2/mg %
1# 52.8 50.0 106 53.1 2.4
2# 48.3 50.0 96.6 48.3 2.5
3# 47.6 50.0 95.2 47.2 24

F=3 ABmETENE KR 0=5)
Tab.3 Recovery tests of mexiletine hydrochloride(n=5)

BER, FE it/ Jkrats MR FE RSD/
mg-L! mg-L! mg-L! /% %
1# 1.58 1.08 2.68 102.0 2.6
2# 1.45 2.16 3.58 98.6 2.2
3# 1.43 1.29 2.70 98.4 2.3
3 iR

3.0 PR S ER R 35 U A SO GIE AR AE

PELL R — L AR YR, TRV T LTS
TIEAAAAE, MiEh MR VI LS LA AR A
P LT, FEVAR P 452 07 J5 LA AL i BH 5
T i, FR2&, B HEFLIEEs] JIER
HEWRZITTEFEEW .

W AT 1 28 s+ R 38 PE AR AE 1T WG IX L
TCMele, BELLIAEWAE 525 nm AbA SR, #E4L
IR LT N (pH 4.69))5, TE 477 nm Al
548 nm AbAEGRIN, FTE IS KRS 48 nm,
JEBH LR 23 nm, BTG B XA Bl R 1R 5
JoT VR RN R R, I IR BIAA - R
A, W 1,k 477 nm F1 548 nm 7] ZE/E SWO-VIS
P E B, TSR ETI AR E B, A
K 477 nm F1 548 nm Ab 0 W 03 B2 & iR N A2
R E VIR /R E B, it DWO-VIS
P TR R S P A 1 AT
3.2 RNARIERERE
3201 MEMHE CHEGRAWR 2.00 mL, R
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1-2.16 mg- L' $hMREVEA, KIES L 2-2.50x107° mol- L' #i4T, 7K
fEZ 1 ; 3~6-1.08, 2.16, 3.24, 4.32 mg-L™' £k 5 V4 -2.50%
107 mol L™ 641, 12 FIfES1L; pH 4.69,

Fig. 1 Absorption spectra of erythrosin and mexiletine
hydrochloride

1-2.16 mg-L™' mexiletine hydrochloride, against water; 2-2.50x
107> mol-L~! erythrosin, against water; 3—6: 1.08, 2.16, 3.24, 4.32 mg-L™"
mexiletine hydrochloride-2.50x10~* mol-L~! erythrosin, against reagent
blank; pH 4.69.

LGRS 1.00 mL B, ZETEET
1.00 mL ARIPRER) Tris-HCl ¥ B 4T 50
FEVUHIR A WO B s, DLIRL 2, g5k
B, ] SWO-VIS &7 Fi1 ] DWO-VIS i€ ,
il RS YA pH 4.69 . M2k I B WOG BE(E T AT,
DWO-VIS % R =T SWO-VIS %, sk
W, pH 4.69 HHiE &K 0.50 mL. JEL:sti
T R 118 S AR 4 il B IO PR B

087 /A\A —m— 477 nm

0.7 & —e— 548mm

0.6 —A— (477+548) nm
1 A

iy 0.5
R 0.4—_ .;::- \
= 0.3+ .\'

0.2+ :/

A
011 g
0 — T
3 4 5 6 7 8 9

B2 B E TR E T

Fig. 2 Effect of acidity on absorbance

322 BWLLFWMREE Y pH 4.69 Tris-HCI K
0.50 mL ., FhR 35 pa X B SRR 1.00 mL B,
NI T FARCN A SR OR FARSE AN E Stk
R CR B2, UK 3, g5 R, H
SWO-VIS EM5E FI ] DWO-VIS BEE, LT3
W FE W A 2.50x107* mol-L-1,  Hifth i B %
GRS FEAR . MU 225090 H e AR iR ok 4t
RO B R ACRE o MRl 2 b W b BEAE R S
DWO-VIS %1 R T SWO-VIS i
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0.9 ] A —m=— 477 nm
0.8 _ g \ —e— 548 nm

0.7 d A\ _a_ (477+548) nm
s\
= 047 ./ /=§::=§, g
0.3 : /:/ \
0.2 1 L
0 IOiSIleI1f5I2f0'215l3.|0I315l410I415
LT VR TR /% 1074 mol -L-!
B3 LT RO B
Fig. 3 Effect of erythrosin concentration on absorbance
solution
3.2.3 iRFUIMARE 4L pH 4.69 Tris-HCI ¥4 7
0.50 mL. FELZLVIR 2.50 mL . £hH2 98 PH X IR 5
PRVEW 1.00 mL B, BE T &0 T X JLFY) B 5
S A 7 ot 35 215 6 2 56 VU AR5 T R g ok
FERIRZMR . A5 R R, A Xof g g i i
ARTCHEMA o 012 S 96 AT AN 25 LR A AU X
SN R AU 52
3.2.4 JNEFE 4HC pH 4.69 Tris-HCl %W
0.50 mL . FELLIAIR 2.50 mL . FHERIEPHEXTIE 5
PRYEWE 1.00 mL I, HE8 T &0 T el HERR 367
A S B [R) % IR SO B B RE ) . S5 R R, R
NIFAGE 2 10 min B, WSO EE BE IR A] Y 35 A0 2
g, WWIZ UL ROV IR SE 4R, 10 min J&,
Bifi o S I BsF () R 380, W AT iR B A AN AR U PR
10 min J&5, #LLHEHMRENFREC REE, BE
B2/ 1 he JREESLETETE 10 min J5 il %E o
3.3 kR
24H pH 4.69 Tris-HCl %3 0.50 mL ., HEZ19%
W 2.50 mL ER R 58 PU A IR SR VR 1.00 mL B,
LT S R AT IR S <+5%, AR . B &
BB TCHLIT B BH S S X 2 £R 8 JE PU 1Y
S, 25K, 100 500 L2 . LAz |
IR . L-HEmR . L-AAR. HER . L-HAR .
L-NEMR . L-SFad MR . S, Bl DS,
FAEWE . FUME. KT. NHs . Na™, CI, 04>,
Ac™, S0, NO*-, 50 £ Mn*", Sn*", Pb*",
Ba®", Sr*", Hg*". Ag". Ca*, Mg*"., Fe*", SO,
SOs*, 30 f5IMIRE . FriEme —4h. JEK, 10 f51)
Zn*, 4 f50 Fer . AP Cu A TR R LY
HAIAE . ATRD, ASPA R EREE
34 REthlm
BLU2.27 BT 1#~3#FRFGE &L, 4004 “2.3”
BRI, 1AW, #20, 2, 4h I 1 RO
JEn=5), HEAMRRMER, RIFLHWT RSD
BRI 2427 2020 4 6 F 55 37 545 11 1)

H1# 1.8%, 2#2.2%, 3#2.0%., FREAFER T VK
R4 C)R LR 2 d, BRI 1 RO (n=5),
TSR & i, IR RSD N 1# 2.1%, 2#
2.2%, 3# 2.4%). AIOL, BCHIPIRERTE 4 h N2t
FENR, T UKF I RERLE 2 d A B mIRR e T
3.5 458

FHEELT 0 200 5 £R R 35 PG (1) SWO-VIS
PF1 DWO-VIS AR faifE . skl . RE(HHEZ
HLU2VRSCHER[10-11140 EE), DWO-VIS 3209 2 %
. SWO-VIS 5 = (29 SWO-VIS [ 2 %),
T 5 IR %5 i AT R, IR AR 2R
PEJE R, W25 R S 2 kAR, ShoRamLt,
FFERVFIRZEZR . ARITTEFE R 4, A
i, & FEPRey iy rhEh R SE VU A AY E DLk
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