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Fig. 1 Extraction-FIA system for benzalkonium deter-

mination

CS : phosphate buffer solution (pH 7.5); RS,:1X
107*M quinine standard solution; RS;:5X 107*
M BPB in buffer solution; OS : 1,2-dichloroethane;
R, : mixing coil (0.5 mmi1.d.X0.5m); Ry :reaction
coil (0.5mmid.X1m); Rs:extraction coil (0.5
mm t.d. X4 m); Ry : backpressure coil (0.5mm id.
X3 m); SG:segmentor; PS:phase separator; D:
spectrophotometer ; P : pump
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Fig. 2 Absorption spectra of ion associates with BPB

1:2X107° M quinine; 2:2X 10~ % M benzalkonium;
3:2X107°M benzalkonium in the presence of
2X107° M quinine; pH: 6.8; BPB: 4.8X107° M
Reference : water

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W X

EDH, 2BORERER L S HEDOLEETH B &
Bbh s #1113 BPB* +HQ +R,N" =
[HQ" -BPB* ] -R.NT O =JiA 4 ¥ &R &
h, RO LSRR NS EEDNRS., NETA 4 v
£E5EOFED BPB?T O (A, 610nm) L5 %
DTHDHEDHFEEHR LN T IVERBED A X L
nAERbns. kB, BPRB2 -Ny¥uazy ass
ROBEROBEREH Y 5 FH L 72 T IVIRCREER
35000 mol™'em ™'l TH Y, T4 F v EEEKOENE
HREL 50500 mol 'em Tl TH o 12

32 BISAMIRUHHEIINVNORIDEE
IXI07*M Ry )= AEEKRK, 1X1074M
¥ = — AVEW, 5X107°M BPB A K U DCE % Fig.
1 OHEBZRERY, 2220KBETHL, RIta4w
(Ry) RUHH I 4V (Ry) DR OEEIZO WV THE
Uz, Z0O#R% Fig. 3 WWRT. KIiGa4 VizR<§
BT =B EEILI. ChidFh2homR
HEOBRE, RORISHBRIFICTERE L, 34V R<n5
LB OREEZIHHOERbNA. a4 vid
2m ETCEHBHSEMP RSN, 4m THERAXDOE -7
AMELN. TORIGHRIE BPB2T IZE&AELIZIOD
Fo—ABAA TV WBA X THEN VN T A
DEEFBOLIMUSENHLUIZLDTHY, X BPB*T
WM DRKE NV IRREBBERTH S5 Lo, MHHEE
ﬁ—ﬁ%@mﬂ’ A F v REEROMEEET L0 /N

XV, 4m BPMETHEEEDbNS.

—_
o0 <
T T

e}

Peak height/cm
>
T

Il L 1 L 1

0 2 4 6
Coil length/m

Fig. 3 Effects of reaction coil length (&) and extraction

coil length (©) on peak height

Sample : 100 pl of 1 X 10~ * M benzalkonium chloride;
Wavelength : 610 nm
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Fig. 4 Effects of concentration of quinine hydrochloride
(O) and Bromophenol Blue (2) on peak height

Sample : 100 ul of 1 X107 * M benzalkonium chloride;
Wavelength : 610 nm
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Fig. 5 Effects of organic phase/aqueous phase ratio on
peak height (1) and peak dispersion (W,,) (2)

Sample : 100 pl of 1 X107 * M benzalkonium chloride;
Wavelength : 610 nm
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Fig. 6 Phase separators with microporous PTFE mem-
brane and PTFE tubing and the flow signals for

benzalkonium

Benzalkonium concentration (X 10 >M):a, 2; b, 4;
c, 6; d, 8; e, 10. (a) Membrane : Gore-tex seat;
Pore size: 0.5pum; (b) Tubing: Gore-tex tubing
(1.0mm id.); Pore size:2.0pum. SG: segment;
Org. : organic phase
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= AEREVSHR & 100 Wl A U THERR U 72 B AR
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for benzalkonium chloride and
1X107*M benzalkonium

Fig. 7 FIA signals
reproducibility for
chloride

Benzalkonium concentration (X107 °>M):a, 2; b,
4; ¢, 6; d, 8; e, 10; f, 15. Sample: 100 ul; BPB:
5X107°M; Quinine: 1X10”*M; Solvent : DCE;
Wavelength : 610 nm

Table 1 Determination of benzalkonium in phar-
maceuticals (mg/1)
Sample FIA Orange II method
1 5.77 5.70
2 5.40 5.49
3 5.89 5.53
4 6.54 6.55
5 6.26 5.90

BLTARYH Vv 2AMHL, Z2OMEEE 5M
KEEEA U A ThIIU CREL 72, 5 BEOEBAR
WKOVWTEHRERCAL YV IIEDICEOEE L ER
% Table 1 IZ/RT. MEICH T 2R ITEIT—HU,
RESCEE S B IF B U ESE s, o TAE
ARV = LOSEESTEE L THEHTH 5 &
Bbns.
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Rapid spectrophotometric  determination of
benzalkonium in pharmaceuticals by extraction/FIA.
Toshihiko Mivaj, Kiyokatu Hiei® and Tadao Sakar™*
(*Japan Spectroscopic Co., Ltd., 2967-5, Ishikawa-cho,
Hachioji-shi, Tokyo 192; **Department of Chemistry,
Asahi 1851, Hozumi-cho, Gifu
501-02)

Bivalent BPB anion reacts with 107> M quinine in
neutral media to form a 1 : 2 charge transfer complex in
1,2-dichloroethane, but not with 107° M benzalkonium.
However, trace amounts of benzalkonium could be ex-
tracted into 1,2-dichloroethane with BPB only when
107*~10"°M quinine was added in the extraction sys-
tem giving a blue product. The molar absorptivity of
the product was 50500 mol 'em™'1 at 610 nm. The
blue product can be used for selective and rapid spec-
trophotometric determination of benzalkonium by the
FIA method. The carrier solution (0.8 M phosphate
buffer, pH 7.5) was pumped at a 0.75 ml/min flow rate
and 1X107*M quinine standard solution and 5X107°
M BPB were pumped at 0.25 ml/min each. Sample
solutions (100 pl) were injected into the carrier stream by
a six-way injection valve and mixed with the reagents in
The ion associate formed by
quinine, BPB and benzalkonium was extracted into the
organic phase in a 4m extraction coil. The organic
phase was separated by a phase separator with either a
microporous polytetrafluoroethylene (PTFE) membrane
(pore size 0.5 um) or PTFE tubing (pore size 2 ym), and
put through a 8-ul flow cell. Then the absorbance was
measured at 6l0nm and recorded as peak-shaped
signals. Benzalkonium in the range of 5X107°M to
1.5X107*M could be determined and the relative stan-
dard deviation was 1.1% for 10 determinations of
1X107*M benzalkonium. The sample throughput was
24/h. The FIA method proposed here can be applied to
the selective and rapid assay of benzalkonium in phar-
maceuticals.

University, Hozumi,

a |l m reaction coil.
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