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Ion-pair HPLC analysis of B vitamins in syrup products in Indonesia

Tamaki Miyazaki®, Tadafumi Horisaki, Yukio Aso, Haruhiro Okuda

A training course for analysis of B vitamins in syrup products was undertaken at the National Agen-
cy of Drug and Food Control at Jakarta as part of the project to deliver safe drugs to people in Indone-
sia by Japan International Cooperation Agency. Analytical methods have been developed for quantita-
tive determination of B vitamins by ion-pair high-performance liquid chromatography using
1-hexanesulfonic acid sodium salt. Measurements were performed for two syrup products removed
from a drug store in Jakarta to determine the amount of each vitamin B. The measured values of ribo-
flavin 5-phosphate sodium, nicotinamide and pyridoxine hydrochloride were almost the same with
those of nominal content for both products. While the measured values of thiamine hydrochloride, pan-

tothenol and cyanocobalamin were approximately twice the amount of nominal contents.
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M L7 1-AFH 2 2R VBT M) 7 2 (1-HexSO;Na)
BLOLA 27 Y ANVEKYEEF MY 7 A (1-0ctSOsNa)
BAF Ry 7ux g7z VRT7IE Y
VB Ut ¥ 2 B (VB, VB, VB, VB,
VB,,) BXUOZoMoRIEE, Ffhx L7z A3
34T, ADERESE T TH - 720 KIE, BRI
i (Milliporett # Direct-Q"3UV) 12X WIS L 7= kb
PP A 18.2MQecm Bl E DK % v 72,

2. H

AV FAYTOERPOAFLINAAEGEY I~
By uy 75| 2 #i% (Becombion®Syrup, Becombion®
Extra Lysine) ##&k& L7z, XML Y I VB
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DOr7uaX M IALTENEFROESY I VBICHYT 5
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Table 1 HPLC conditions used for B vitamins analysis

#1 #2 #3
Mobile phase (A/B) 7/3 9/1 9/1
A: 5 mL acetic acid+1 L water, 10 mM sodium phosphate buffer (pH 4.0), 0.2 % phosphoric acid,

10 mM 1-HexSO;Na

5 mM 1-HexSO;Na

5 mM 1-HexSOs;Na

B: methanol acetonitrile acetonitrile
Column temperature 25°C 40°C 40°C
Flow rate 0.8 mL/min 1.0 mL/min 1.0 mL/min
UV wavelength for detection 270 nm for VB,, VB,, VB3; 270 nm for VBy, VB,, VB;; 290 nm for VBg; 220 nm for VB;s

290 nm for VB¢

360 nm for VB,
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Fig. 1. Effect of methanol on the retention time of B vi-
tamins

Column: Inertsil ODS-3 (3 um, 4.6 X 150 mm)

Mobile phase: A/B (4/1-13/7), A; 10 mM phosphate buffer
(pH 2.8) containing 5 mM 1-HexSO;Na, B; methanol

Flow rate: 1.0 mL/min

Column temperature: 30°C

Detector: UV-VIS (200 nm)
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Fig. 2. Effect of pH of aqueous mobile phase on the
peak shape and retention time of VB, and VB,,

Column: Inertsil ODS-3 (3 um, 4.6 x 150 mm)

Mobile phase: A/B (7/3), A; 10 mM phosphate buffer
containing 5 mM 1-HexSOsNa, B; methanol

Flow rate: 1.0 mL/min

Column temperature: 30°C

Detector: UV-VIS (200 nm)
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Fig. 3. Changes in the retention time of B vitamins with
increasing the concentration of 1-HexSO;Na

Column;: Inertsil ODS-3 (3 pum, 4.6 X 150 mm)

Mobile phase: A/B (7/3), A; 5 mL acetic acid+1 L water
containing 1-20 mM 1-HexSO;Na, B; methanol

Flow rate: 1.0 mL/min

Column temperature: 30°C

Detector: UV-VIS (200 nm)
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EEALZEGGORBRICE =7 82 RKBIZ S22 L,
WMOOYE =7 OE E3) AT B IRFFRE2.7 min
PH2RHOE =2 by 7O (FREFT3.1 min)
FTOUVANRYZ MUDSE IS — V&R L7722 &
25, ME¥—27%% 5 TVB,EAL L7 VBIZVB &
VB;D ¥ — 7 O RICRFER I 2 A9 5 4%, 250 nm2L Lk
DO W BRI 2 I Z R 72 w2 &, VBl
TEAHENHL/10E AW Ehs, KRONEETIEE
WTE LD o7z, VBORIHEHT VBRI oW TIE,

U \

VBs 25°C 35°C
riboflavin
VBiyg VB,
. N AL \
30°C 40°C

I

0 5 10 15 20 25

Retention time (min)

5 10 15 20 25

Retention time (min)

Fig. 4. Chromatograms of mixture of B vitamins measured under different column temperature

Column; Shim-pack CLC-ODS (M) (5 pum, 4.6 X250 mm)

Mobile phase: A/B (7/3), A; 5 mL acetic acid+1 L water containing 5 mM 1-HexSO;Na, B; methanol

Flow rate: 0.7 mL/min
Column temperature: 25-40°C
Detector: PDA (280 nm)
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Fig. 5. Chromatogram of Becombion"Syrup (25 times dilution) under the HPLC conditions of #1

Column: Inertsil ODS-3 (3 um, 4.6 X 150 mm)
Detector: PDA (270 nm)

Time in parenthesis is the retention time of each substance. Spectra in the left side are those obtained by PDA from standard
solutions, and spectra in the right side are those from the sample solution.

AR O 7 0~ b 75 ATRIEIETNHLE 1RO —2
PHLE SN0 L, BFlosa< M 7IATIR2A
DY — 7 P SN/ (Fig 6). PDAKHETHlE
N72UVARZ b Vi, 2RKOE—27DEH 53370 nm
A1 VB W FF B 70 WU R % 7R L 7245, PREFIRER
BVB,DER#IFRF E —F L h o l2/z, ROW M
TR VB, D E®RZ4T D %2 o7z 51, 101, 245,
260, 271 minlZid, FHWTE LTE RSN TVDLYE
7 I YBRUAMO Y =7 Ml E 7z 101 mind ¥ —
VR TIEUTHY, VB,OAHME LTEEINT
W7eb Db, HEVIVB,DOHMRIZEVER LD L
ZZbhb, VBOFEREIIHNTE)ART T YO
M7 5%, Becombion®SyrupTiZ7.7+0.3 %, Becombion
“Extra LysineTl360+0.1 % Tdh-72. 27.1 min® ¥ —
ZIIRFFRH EUVARY s, REEHBRTHL
EDHERRE N2, 245 min& 260 min® ¥ — 7 RAEH]
WCHHET R EEZONDLA, RFFIRE EUVARZ ML
MHINTRUHHPp-L FRF VRBFHETI RN &8
S22 o 7z,

#1 DOHMEETIIVB,EVB,D 2200 ¥ IV BAS
EETEX LD o72720, V—IVH A TV AMILEL
TWAHEHAY Y I YB (VB, VB, VB; 8V 5>

M, VB) O—Fohr" ok (5 mM 1-HexSO;Na
2EH02 %) YEBRAKBE/ TR = UV (9/1) M
WTHHT L7282 A, VBRI EEEROFR A HEA LR
WA IC DB HAER T E o7z, VBLIX BB OpH
WKL 25 LB ERL, ¥—2r»7u— Ny
LIS 5 (Fig 2). VBuldpH 203EICB VT, i
MEIRB DR 2% 2 0 TR HAE T2 2 L S Tw
5% 5 mM®D1-HexSO,Na% 2802 %) > MK D
pHIZLIOTH 578, Z ORIEM % H w72 i EER b Tl
VB2 4 O EIREZ A 2805 L LT
L, ¥=227u—FELTHRIETE Ldo/ b2
57z VBpldpH 4K TliTiT 1 i o EIRE %
RTZEHMS, 1-HexSONa (5 mM) % &rispH 40010
mMY YRS N 7 YRR 7S 2 AT L
72 (Table 1, #2). ZoOHEMREHWCEONz7 0
<+ &9 A %Fig. TITRY. VBLidbo ¥y 3 v BRAK
MWE e L, 161 minlCEHR L2 F 72
VB, VB; VB®&G#ED HIFCTHo7z. 72721, VB
# 1 OGMGEMOYE LMk, KRS ATRL 2
RKOYE—=2 L), VB\OY—27 L EhR -7z BHEHRD
MR T ATEEZHEL TH VB fioe ¥ I B
EDOGEEEUET LI LN TE LD 2720, VBIdY
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Fig. 6. Comparison of chromatograms for VB, in a
standard solution (solid line) and in Becombion"Syrup
(dotted line) measured under the HPLC conditions of #1
Column: Inertsil ODS-3 (3 um, 4.6 X 150 mm)

Detector: PDA (360 nm)

UV spectra were obtained by PDA at the retention time of
each peak top.

—IVH A LY AP REL T B ERER (Table 1,
#3) ZHOWTERT LI L L VBIEREMABLID
ARSI BT AWV E C P a y 7 3F %2 AR5
WCHEALRLS CTE R b hdo/zds, VBO Y —27 OFEIC
“i L7 (Fig. 8).
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VByld, 1FIEFEREBY GH STV VB & VBLIC
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Fig. 7. Chromatogram of Becombion®Syrup (25 times dilution) under the HPLC conditions of #2

Column: Inertsil ODS-3 (3 um, 4.6 X 150 mm)
Detector: PDA (270 nm)

Time in parenthesis is the retention time of each substance. Spectra in the left side are those obtained by PDA from standard
solutions, and spectra in the right side are those from the sample solution.
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7 MV — 27 O, K, EOVTIIBWTDH
VBEDO AR MVEFLUTH ) H—H5DOE -2 T
HDHEFEIOOSNIZZ NS, GHEVPFERED 2/5T
HbEEZLNT VBLIZoWTIE 1 FEFOREER TO
FEEAE R TH HH, PDAMIEZRIC X - Tl S h7-UV
ANRY MUVISVBLIHB R AR MV Tho722 b
PH, KRARTOWEZ R, FRED 2{HFDVB,A
BAFICEHEENTVWD EEZ 5Nz VB, Fig 80
REEHICBITAUVARZ M hSbhb X o,
AT TR S N 5 72270 nmA IO WILAFED 5
N, HHEEGEEINDLVBEOSHENREETH S
EEZON F72, A5 [1] TOMENEH T L
[2] TOMKEID BEREHTABHL SN En6, &
I L DRI X - TVB, R ZOM#A~ ) 7 ZAHkD
Wesr & D EED R AR E Z b, v ay T
HlOMARE AL TR ELT, @ HREZHED2D
VDD 5.

LMFRE L7t #2 L #3000 %, 1~ K4
VT TCHBMTAEAY I VB Y uyy FTHAITOLY & 3
Y BH#EOEE® “in-house method” & L TP T 572
B, WO EEICOWTA ¥ PR Y7 0B

(2.9 min)

Retention time (min)

Fig. 8. Part of chromatogram of Becombion®Syrup
(without dilution) under the HPLC conditions of #3
Column: Inertsil ODS-3 (3 pum, 4.6 X 150 mm)

Detector: PDA (220 nm)

Time in parenthesis is the retention time of each B vitamin.
Spectrum in the left side is that obtained by PDA from
standard solutions, and spectrum in the right side is that
from the sample solution.

Table 2 Nominal amount and relative measured values of B vitamins in syrup samples

Relative measured values against

Nominal
HPLC HPLC nominal amount (%)

amount . . ) )

(ing/5 mL) conditions column Becombion Becombion

Syrup Extra Lysine

VB, 5 #1 [1] 194.7 + 8.1 193.7 = 1.0
#2 [1] 1932 + 2.8 1884 + 2.3

#2 [2] 1942 + 2.0 185.6 = 2.4
vB, > w 959 £39 966 £ 0.2
#2 [1] 101.8 £ 2.3 102.1 £ 1.0

#2 [2] 100.4 £ 0.3 1004 + 1.0
VB, 0 oW m 983+ 08 1016 + 2.1
#2 [1] 102.5 + 0.3 102.0 = 0.4

#2 [2] 98.8 + 2.6 101.0 = 1.0
VB, s T s T 1290 £ 1.1 879 + 1.0
#3 [2] 1624 + 8.7 212.8 + 4.8
VB, 25w om 999 £ 43 985 £ 0.4
#2 [1] 101.0 + 2.4 983 + 2.7

#2 [2] 103.1 + 4.6 103.6 = 1.9
VB, 0003 # m 205126 2040 £ 52
#2 [2] 190.9 + 2.5 186.7 = 0.4

Relative measured values are the average + standard deviation (n=3).

* HPLC column used: [1] Inertsil ODS-3 (3 pm, 4.6x150 mm); [2] Shim-pack

CLC-ODS(M) (5 um, 4.6x150 mm).
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1) InertSearchTM for LC, Inertsil”Applications, Data
No. LA028-0000

2) http://www.chemicalize.org/structure/#!mol=cya

nocobalamin&source=fp



