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A high-performance liquid chromatographic method‘using post column reaction system was es-
tablished for the determination of polyphosphates (PP). Linear polyphosphates with the range of
polymerization from 2 to 9 (P2—P 9) could be separated on an anion exchange column, TSK GEL
DEAE-5PW (Toyo Soda), with 0.01 M HNOQO; containing NaNOg as a mobile phase at flow rate of
1.0ml/min, with a linear gradient in NaNO; concentration at one hour intervals. PP were detected
as the décrease of absorbance at 500 nm of ferric-sulfosalicylate complex by means of an on-line post
column reaction at room temperature, with 0.5mum FeCl; containing 2.5 mwm sulfosalicylic acid as
‘reaction reagent at flow rate of 0.5 ml/min.

The proposed method was applied to the analysis of 30 different commercial products of soft
drinks. The pretreatment only necessary after mixing the sample with an equal volume of 0.0l m
HNQO; was filtration through 0.45 gm pore size filter. P 2—P 6 (total 0.231 g/kg) and P 2—P 4 (0.070
g/kg) were found from 2 kinds of the samples, respectively. The determination limit was 0.02m
mol/kg for all of the PP.

Keywords——HPLC; post column reaction method; determination; linear polyphosphate; pyro-

phosphate; tripolyphosphate; tetrapolyphosphate; soft drink
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Fig. 1. Schematic Diagram of HPLC Using Post
Column Reaction Method

A : main pump, B: damper, C: precoil, D : sample injector,
E: guard column, F:column, G :mixer, H' reaction coil,
I: UV/VIS detector, J : reagent pump, K : recorder, L ; mo- .
bile phase 1, M : mobile phase 2, N : reaction reagent, O:
waste, :
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Fig. 2. Effect of NaNQO; Concentration in Mobile
Phase on the Retention Time of Poly-
phosphates

Numbers by the curve in the figure indicate degrees of
polymerization of linear polyphosphate.

Operating conditions of HPLC : mobile phase ; 0.01 M HNO3
containing various concentration of NaNOsj, others were
same as described in Fig. 3.
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Fig. 3. Typical Chromatogram of Polyphosphates

Numbers by the peak in the figure indicate degrees of
polymerization of linear polyphosphate.

Operating conditions of HPLC : column ; TSK GEL DEAE-
5PW (7.5 mm i.d. X 75 mm ; Toyo Soda), guard column ;
TSK guardgel DEAE-5PW (6.0 mm i.d.X10 mm), mobile
phase A ;0.01 M HNOg3, mobile phase B ; 0.01 M HNO3-0.2 M
NaNOj3, linear gradient profile of NalNOg concentration in
mobile phase ; segment 1=0.02 to 0.15M over 25 min, seg-
ment 2=hold on 5 min, segment 3=0.15 to 0.02M over 5
min, segment 4=hold on 25 min for reequilibration, flow
rate of mobile phase ; 1.0 ml/min, reaction reagent ; 0.5 mm
FeCl3-2.5 mm sulfosalicylic acid, flow rate of reagent;
0.5 ml/min, column and reaction temperature; ambient,
detection wavelength ; 500 nm, injection volume : 50 zl.
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Tapre I. Reproducibility of Retention Time and Analytical Value of Polyphosphates

P2 P3 P4 P5 P6 P7 P8 P9
Retention time (min) Min. 7.73 17.47 23.11 26.35 28.72  30.62  32.17 33.46
Max. 7.77  17.56  23.20 26.45 28.83 30.73  32.31 33.58

Mean  7.75 17.51 23.15  26.40 28.78 30.68 32.25 33.52

CV.(@ 0.20 0.16 013 0.13 013 014  0.15 0.13

Analitycal value (mm) Min. 0.119 0.261 0.179  0.118  0.078  0.044  0.019 0.011
Max. 0.126  0.275 0.195 0.124  0.084 0.049  0.022 0.013

Mean  0.123  0.269 0.187 0.122 0.081  0.047 0.020 0.011

C.V.(@ 2.1 1.6 2.5 1.6 2.3 3.6 56 6.9

PP mixture (0.5 g/1) was injected.
Mean of seven determinations.

Operating conditions of HPLC were same as described in Fig. 3.
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Fig. 4. Effect of Sulfosalicylic Acid Concen-

tration in Reaction Reagent on the For-

mation of Ferric-Polyphosphate Complex

One milliliter of reaction reagent and 2 ml of 0.05 mMm
polyphosphate in 0.01 M HNO; were mixed and absorbance
of the mixture was measured at 500 nm. .
Reaction reagent ; 0.5 mM FeCls containing various concen-
tration of sulfosalicylic acid.
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Fig. 5. Chromatogram of Polyphosphates in a
Soft Drink Sample

Operating conditions of HPLC were same as described in
Fig, 3.
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