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Abstract
Introduction

Pyridoxine hydrochloride is least expensive supplement named as a vitamin 6 '. Pyridoxal ki-
nase is the enzyme that produces pyridoxal phosphate which known as pyridoxine hydrochloride
that occurs in the human body. Diabetes, age and neurodegenerative diseases complications can
be reduced by pyridoxine hydrochloride %2. Quantification of pyridoxine hydrochloride in neurorubin
as an injection form was developed by high performance liquid chromatography (HPLC) method.
Further, the proposed method was validated for linearity, precision (system precision, method pre-
cision, intermediate or inter-day precision), and accuracy, stability in analytical solution, system
suitability and roughness. The developed method exhibited the best results in terms of the afore-
said validation parameters. The method was found to be selective, simple, economical, accurate,
reproducible, rapid and reliable for routine estimation purpose of pyridoxine hydrochloride in injec-
tion.

Goal

The aim of this study was to develop the validation method of pyridoxine hydrochloride in injection.s
Material and Methods

) Test Article. As a test article neurorubin injection was produced by Tsombo Farm LLC. The
standard pyridoxine hydrochloride was supplied from Sigma Aldrich Co.

II) Reagents and Equipment. The reagents were HPLC grade acetonitrile methanol, and purified
water. Balance, and micropipette used as equipment. Shimadzu HPLC (LC20AD) was used as the
analytical instrument and the analysis conditions were as follows (Table 1).

Results

The calibration curves for pyridoxine hydrochloride were made by plotting the peak area versus
the concentration for each analyte using regression analysis. Each calibration curve was obtained
using six levels of concentrations in the range 12.5-100 ug/mL. The linear correlation coefficient
(R?) for all calibration curves was higher than 0.995 for all analytes. The LOD and LOQ for pyridox-
ine hydrochloride were in 15.29 ug/mL and 46.33 ug/mL, respectively.

Accuracy and precision were assessed by analyzing five sets of samples, independently pre-
pared at low, middle and high concentrations. The RSD values of both repeatability and intermedi-
ate precision were below 1.669 % and 1.678 % the accuracy remaining between 95.25 to 102.775
%. The resulting accuracy data were satisfactory for the quantitative analysis of pyridoxine hydro-
chloride in neurorubin injection.




The results of summarized in table 2, 3, 4. This article presents a simple, accurate, reproduc-
ible, and thoroughly validated HPLC-based method for qualitative and quantitative analysis of pyr-
idoxine hydrochloride, as part of the quality assessment of products containing in injection.
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Tynxyyp yr: NMMpMOoOKCUHBI TMOPOXNopua, eHOep WO9BXT LUMHIOHUIA XpomaTtorpadu, Tapunra

GanamMan, aprbiH 6aTtanraaxunT

YHnpacnan: Nupnaokcan 6a nMpruaokcaMuyH Hb ypramiblH rapantan 6ereef ambTHbI 9434 aryynaraaar
ByTaargaxyyHa Toouorgaor *5. MupuaokeuH ruagpoxnopun Gyy sutamuH B, Hb xamruiiH Gara
YHITAN HAMANT ByT33rgaxyyH oM '. MMpuaoKCUHbI TMAPOXNOPUA Hb XYHUI Ouen nupuaokcan KuHasa

iy paaday oo

epPMEHTUIH TycrnamxkTanm nupuaokcanb gocdat xanbapaap yycrargaar Hargan 6ereeq amuH xyyun,
Hyypc yc, eex TocHbl 100 rapyn cdepmeHTatvB 60ANCHIH CONUMLIOOHbI ypBarng KO3H3UM Xxan63pasp
oponugor 8. YuxpuiitH WKnH, Hac 6OMNOH TYYH33C XaMaapanTan M3APanuiiH 6BYHUIA yea Xaparaaranar
SMUNH XYHAPINUIAT NMPUAOKCUH rnapoxnopuaoop byypyymk 6ongor?2. HelipopyOuH TapunraH aMaHg,
NMMPUOOKCUH TMOPOXIopua Hb YUNAB3PNArydac xaMaapaH ToOOPXON XaMpkaaHA aryynargaar 6ereep
MaHav OpOHA UMMNOPTOOP OPXK MPAAr By TI3raaxyyH oM. MaHa opoH4 MMNOPTbIH By TI3rA3XYYH LLOeHryi
Gangar 60NoBY TSArS3PUNH MAOIBXT BOAMUCHII TOOOPXOMNOX baTanraaXcaH XMMWUAH LUNHXUITTO3HUN
apra banxryn 6anHa. Mimg 6va uaawuvg NUPUOOKCUH TMAPOXIIOPUA aryyncaH OyTasrgaxyyHg OfioH
YNCbIH XULIUIT HAWLC3H aprbiH 6aTanraaXunt Xmnx waapgnaratan 6arnHa.
3opunro

Bua aHaxyy cyganraaHbl XypasHa MyupuaokcuHel rmgpoxnopug Togopxonnox OUILLX-unH apriir
BONOBCPYYIIK, ONOH Yrcaa XY33H 36BLU6SPeraexXynL, LUIMHXUITI3HUIN aprbir MPaKTUKT HIBTPYYNIXUIAT
30puB.
MaTtepuan, apra 3yun

Llomb6o hapm XXK amuiiH yinaBapT 6anTracaH Tapunra 6anamanuir awmurnacad. Ctangapt 6oanc
NMPUOOKCKHBI rmgpoxnopug -r Sigma Aldrich komnaHuac xygangaH aB4y xaparnacaH. HPLC TexHuk
Y3YYNanTyyamnir XycHarT 1 ereB. byTaargaxyyHuin Hampnara gaxb [MMpUOOKCUHBI TMAPOXIOPUANIAT
OUNLLX-nnH papaax apraap TogOPXOMWIOB.

Table 1.
Analytical conditions of pyridoxine hydrochloride using HPLC
Mobile phase Methanol : Potassium dihydrogen phosphate
(pH = 4.6) /45:55/
Flow rate 1.0 ml/min
Injection volume 20 ul

Column Supelco inertsil C ;, 250 x 4.6 mm, 5 um
Column oven temperature 40°C
Detector wavelength (PDA) 290 nm

Run time 10 min

MupmnaoKkcuHbl rMapoxnopua TOAOPXOMIOX
OULLX-nnH apra:
CmaHdapm _yycman 63anmesx: CrtaHgapt

MupngokcuHbl  rugpoxnopugooc  0.05  r-bir
UHNOH aBd, 100 MI-MAH X3MXK33CT KONboH[

XWIArasg, X3MXK33C XYPTan XedenreeHT hasaap
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cynpyynHa. ¥Yr yycmanaac 1 Mn-uir XamxkuH
aB4y, 10 M1 XOMX33CT KONMOOHA XUMXK, KONMOOHBI
X3MXKI3C XYPTaN Xe4enreeHT dasaap cynpyynHa.
Yycmanebir 0.45 mkm membpaH LyynTyyp (OpraHuk
yycrary Lwyyx 3opuynantTan)-a3p LUyyH3.

ssx __ yycman Hepopy6uH
TapunrelH amaac 1.1 mn  aey,

6anmeax:

100 Mn-miH
XOMXKI3CT KOMOOHA XWMWrasg, X3MXKI3C XYpTan
XefenreeHT gaszaap cynpyyrnHa. Yr yycmanaac
1 Mn aB4, 10 M —MIAH X3MXK33CT KONMOOHA XUIMK
XOMX33C XYPTAN Xe[enreeHT pasaap AaxuH
cynpyynHa. Yycmaneir 0.45 MKM MemOpaH
LWyynTyyp (opraHuk yycrary lwyyx sopuynantran)-
93P LUYYHA.

AprbiH 6aTanraaxunTt

YHaMwunm yaHap (Accuracy)
TOOOPXOMNOXA00 apra 3yng 3aacaH O33KUNH
KoHueHTpaumir 100% rax y3aH, TyyH3ac 50-

—bIl

150%-unH anraatan rypBaH 433K yycMan 6anTraH
(50%, 100%, 150%) WNHXNNrI3T XUACIH.
LyHOax ymebiH Haputseynan (intermediate
precision)-bIr faBTargax YaHap 6a gyHaax yTrbiH
HapumB4dnanaap YHamk TOOOPXONSIoB.
ApebiH  Haputigynan  6ywy dasmaezdax
yaHap (repeatability or method precision)-

bIl  TOOOPXOMNOXO00 63nAM3M1339C X00POHO00
WXMN KoHUeHTpaumTan 10 gaax 63NTroH TOOHbI
aryynamxuimr Togopxonsk, AyHOaax ytra 60osoH
Tyc OypT XxapbuaHryh CTaHO4apT XasaunTbir
1,2-T xapyynas.

<Chromatogram>
mAL

ToouoonoB. [lyHaax  yTrbiH

TOAOPXOMNOXA00 XOEP 66p 3M LUMHXKIAMY XU

HapunsYnanbIr

Garaxxaap eep eep 64epT TOOHbl LUMHXMUT3r
6 pasTanTTalraap Xuixk, AyHoaxk ytra 60noH
Tyc OypT XapbUaHryihi cTaHOoapT XxasaunTbir
TOOLIOOO0B.

—bIl

LllyeamaH _yaHap _(Linearity) aXKIbIH

CTaHOapT yycmarnblH KOHueHTpauu (12.5 wmkr/

mn)-aac 25%-200%-uinH sanraatan 6 yycman
(25%, 50%, 75%, 100%, 150%, 200%) 6anTraH
Tyc GypuiriH XpomaTtorpamMMblH MUKWAH TanbGamr
KOHUEeHTpaumnac xamaapcaH LiynyyH Ganryynx,
KoppenauunH Tortmon (R2)—bir TOOOPXOWMCOH.
MeH >Xuunx Mypyng perpeccuiH aHanua xXuimx,
WYNyyHbl  TOrWWTIANWAT  awurnad  yr aprbiH
TOLOPXOMNOX XA3raap, WAPYYnax Xsidraapbir
TOrTooB 8,
Yp AYH, Xanuamx

bua cypanraaHgaa AmepukniiH - HargcaH
yncblH dhapmakonenH (USP 32 page 112 ) aprag
VHOSCN3H Xe  [enreeHT dasblH CUCTEMUNT
COHIOH TOXMPOMXTOW Xxapbuaar ok, OULIX-
WUMH GaraxkHbl HOXLOeNYYOUNAT 6epuneH TYypLUMX,
TYPWUATBIH apra 3yar raprad Yr
rapraH aBcaH apraap cTaHgapT NMPUOOKCUHbI

aBCaH.

rmgpoxnopug 6onoH Llombo XXK ynnoBapaac
rapraH aBcaH 6angmanunr OULLX-nitH Garaxxung,
FYWNraCaH ryMNranTMnMH XpomaTtorpaMmmblr 3ypar

200+
150 “
1004 ‘ |

|

] |
50+ ‘|

PDA Multi 1 290nm 4nm)|

75

Figure 1. Chromatogram of standard pyridoxine hydrochloride (98%)




<Chromatogram>
mAU
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Figure 2. Chromatogram of preparation pyridoxine hydrochloride

CtaHgapT NUPUAOKCUMHBLI  rmapoxsiopua
60ONoH 433X yycMarblH NMKMNH Gapuraax xyrauaa
3.692-3.690 MUHYT
Taapu caunH Gauraar xapyymk 6anHa. Anmg yr

OUNLLX-MNH TypwunnTbiH aprbif  TOXUPOMXKTON

Oariraa Hb CUCTEMUNH

raXk Y39H aprblH GaTanraaXunTtbir XMinB. AprbiH
GaTanraaXunTbir YHIMLUMNT YaHap, Hapune4nan,
WyraMmaH YaHapbIr yHamax apra 3y$|r awmrnaH

YHamwunm yaHap (Accuracy):
AprblH  YHOMLWWAT YaHapbir TOLOPXOMNOXA00
aXnblH 423 yycmanaac 50-150%-uiH anraatamn
rypBaH eep KOHLUEHTpauuTan A33Xunr Tyc oyp
rypBaH OaBTanTTan O3NTraH LWMHXUTIAr XUIB.
YHAIMLUMAT YaHap TOOOPXONIICOH YP OYHT XYCHAIT
1-99p y3yynnaa.

Table 2.
Gatanraaxyynas.
Preparation accuracy

Sarrl‘i‘(’j'ﬁlcn‘:rg‘j‘;:‘ltra' fnegs‘/”r:i Rec‘%’e“" ng'f;”% Qualified | RS.D%  Qualified

27.5 26.7694 | 97.34326

27.5 26.0525 | 94.73636 | 95.25602 YES 1.976 YES
50% 27.5| 25.76432 | 93.68843

Permissible

amount 90-110 % 2.00%

55| 52.14995 | 94.81809

55 52.4483 | 95.36055 | 95.41928 YES 0.663 YES
100% 55| 52.84357 | 96.07921

Permissible

amount 90-110 % 2.00%

82.5| 84.23119 | 102.0984

82.5| 84.84593 | 102.8436| 102.7751 YES 0.628 YES
150% 82.5| 85.29115| 103.3832

Permissible

amount 90-110 % 2.00%

N

2y sy o
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[oKMAH  LWUMHXUNTO3HUN OYHIMWAH  XapbLiaHryn
ctaHgapt xas3annt (XCX%) 0.628%-1.97% rapu
banraa Hb 2.0%-nac 6ara rapy 6Ganraa yuup
Waapanara xaHrax 6anHa.

aHanu3blH  Hapu1BYManbir  TOOOPXOWMIOXA00
JaBTargax 4aHap, AyHOaX YTrblH Hapuiiednan
39par y3yynanTasdp TOOOPXOMNCOH Ga yp AyHr

XYCHOIT 2, XYCHIrT 3 —T y3Yyynnaa.

Haputseynan  (Precision):  Bangmang Table 3.
aryynargax nmpuaoKCUHbI r’MApoXopuaHbI TOOHbI
Result of repeatability
Injection Number Retentiolrjltt(;i)me (min- Peak area Peak height
Replicate 1 3.636 1154946 155297
Replicate 2 3.683 1147635 154484
Replicate 3 3.683 1157981 157883
Replicate 4 3.698 1157979 161232
Replicate 5 3.687 1149899 160469
Replicate 6 3.691 1183888 161191
Replicate 7 3.681 1175578 162900
Replicate 8 3.683 1191777 163651
Replicate 9 3.676 1201183 160730
Replicate 10 3.681 1189903 160659
Mean (n=10) 3.6799 1171076.9 159849.6
STDEV 0.0165 19649.618 3030.644
RSD % 0.4506 1.678 1.896
Permissible amount Not more than 2.0%
Qualified Yes
Table 4.
Result of intermediate precision
Ne Pyridoxine hydrochloride, mg/ml
Sample .
First analyzer/day 1 Second analyzer/day 2
1 Preparation 1 46.392 47.555
2 Preparation 2 46.098 47.221
3 Preparation 3 46.514 47.871
4 Preparation 4 46.514 48.249
5 Preparation 5 46.189 47.796
7 Mean (n = 5) 46.341 47.738
8 RSD % (n = 10) 1.669
9 Permissible amount (n = 10) Not more than 2.0%
10 Qualified Yes
MpMOoKCUHLI rmapoxnopnaninH TOOHbl  1.669% rapcaH Hb Waapgnara xaHracaH. MeH
aHanuMsblH  daBTargax YaHapbir  6angmang  AyHOaX YTrblH HapuBYNanbIl TOLOPXOMNoxXon,
10 vygmaariH pgaBTanTTam  XOMXKUNT  XuUWK  Gapurgax  xyrauaaHbl  XapbUaHryh crtaHgapt

TOLOPXOMNOX0 XapbLaHry cTaHgapT xasaunT

xa3annT 0.4506%, NUKUNH eHOPUNH XapbLiaHryi




craHgapt xasamnTt 1.896%, nukuiAH TanbaiiH

yyCcMmarblH KOHUEeHTpauun

(12.5 wmkr/mn) -aac

N

XapbuaHryn ctaHgapt xasamnTt 1.678% rapy 25% - 200% snraatav yycmanyyn G63anTraH Tyc
LWaapgnara xaHracaH. OYPUIH NUKMIAH Tandanr XaMXmnH TO4O0PXOMN00.
LlyeamaH yaHap (Linearity): llyramaH YaHap TOOOPXOWIICOH YpP OYHI XYCHAIT
MpraoKCcHHbI rMapoOXnopuannH TOOHbl 4, 3ypar 3 —T TyC TyC Y3Yynnaa.
aHanusblH WyraMmaH YaHapbIr axIblH cTaHgapT Table 5. j?
Linearity of Standard pyridoxine hydrochloride %
Nominal concentration of | Real concentration o
Ne standard, pg/mi of standard, pg/ml Peak area, mAU Recovery, % g
1 12.5 12.42 2579808 99.335
2 25 24.75 5274085 98.992
3 37.5 34.94 7500409 93.166
4 50 52.71 11384525 105.427
5 75 77.18 16730960 102.910
6 100 98.08 21296820 98.079
Mean (n=6) 99.652
SD 4.220
Slope 218497
Intercept 130412
SE of intercept 413262.2
SD of intercept 1012281.63
25000000
20000000
o
<
E_ 15000000
©
(]
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o
5000000
0
0 20 40 60 80 100 120
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Figure 3. linearity of Standard pyridoxine hydrochloride

[93pX yp AyHra3aC Xapaxa XULmx MypymH
KoppensuniH koadduumneHT R?=0.9958 baricaH
Hb LWyramaH xamaapanTtanh Oawraar 6Gatanx
b6anHa. bangmang aryynargax [upugokcuHbl

rMapOXNoOPUANIAH TOOHBI TOOOPXOMONTOHA A33PX
apra 3ymroap LUMHXUTE3 XUNX3A TOXUPOMXKTON
oonoxbir 3 y3yynantasp OGatannaa. MeH
unpyynax xasraap (LOD) 60110H TOg4OPXOMNOrA0X
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xsa3raap (LOQ)-bIr Xuwmnx MypymH yp OYHrasc
perpeccuinH aHanuablH apraap ToouoB. Yp OYHr
[00pPX TOMBbEOIroOop Y3YyIiaB.

3.3-1012281.63

218497

OHa: — SD of intercept ; — Hanyy (Slope)
Nnpyynax xssraapbir XuUWwnx MypyWH LUYIYYHbl

33.0
-

LOD = ‘S =15291éa /&

TOrLWMTIAN alurnaH TOOLUOOIMK, XaMrminH bara
UIpYYnax koHueHTpaum 15.29 mkr/mn 60noxbir
TOrTOOr0O.

LOQ=O -0':>(D -1012281.63
S 218497

Togopxonnorgox — XdsraapbIr KULWKMX  MYPYWH
WYNYyHbl  TArWMTrAN  awurnaH

=46.33iéa /&

TOOLIOONX,
XaMruiH 6ara TogopXxomnox KoHueHTpaun 46.33
MKr/MJ 60S10XbIT TOFTOOJ00.

OyrHant

Henpopy6uH Tapunra xanbapuiiH amMaHAa
NUPULOKCHHDI rMaopoXnopunannr (Shimad-
zu CMB-20 A, Diodarray detector Shimadzu
SPD-20A) 3arBapblH eHOep WO3BXT LUNHIOHUM
XpomatorpadumnH GaraxuHg ToxmpyynaH United
States Pharmacopeia 32 -c rapracaH 3aaBpbiH
aaryy aprblH 6atanraaxunTt XuiB. Yr axnbiH
XYP3SHA XUUIAC3H YHAMLWMAT YaHap, AyHOax
YTrblH HapurBYNan, gasTaraax YyaHap, wyramax
YaHapblH TYC, XapbUaHryn cTaHgapT XasannTt
Hb LWaapasiara xaHracaH. YYH33C y339xa4 TyxaunH
apra Hb Helipopy6uH Tapunira xanbapuinH amaHz
NMUPUAOKCUHBLI  TMAPOXIOPUANIAT  TOAOPXOMIIOX
OONOMXTOM Hb OaTnaraas.
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