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Analysis of Various Phosphate Anions in
Commercial Canned Vegetable Foods
by Ion Chromatography

Hidehito Takahashi. Yumiko Inada
Miyuki Yasufuku and Daizo Mori

Phosphates and polyphosphates provide stability against loss of color and improve capac-
ity of water-holding in peas, mushrooms and beans. So they are used as a food additive in
some commercial canned vegetable foods. “The Food Sanitation Law” does not specify
maximum limits for their use in Japan. Therefore consumers are concerned about the use of
phosphates and polyphosphates in canned food processing. and anxious that their increased use
may attain a level being harmful to human health. Until ion chromatography was developed.
there was no easy method of analyzing phosphates and polyphosphates. The object of our study
was to measure various phosphate anions in commercial canned vegetable foods by ion
chromatography. Results indicated that each sample has hypophosphate and ortophosphate
anions. Some commercial canned vegetable foods have tripolyphosphate and tetrapolyphosphate
anions. But total concentration of phosphate anions contained in each can was shown to be
harmless.

Key words: phosphate. polyphosphate, food additive, ion chromatography. canned vegetable

foods. organic acid.
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Table |. Analytical conditions of IC for phosphates.

Sample Loop Volume : 25xL

Guard Column : lon Pac AG5 (9X50mm)
Analytical Column : lon Pac AS5 (9% 250mm)
Eluent : 90mM NaOH

Eluent Flow Rate : 1.5mL/min

Suppressor : AMMS-II

Regenerant : 50mN H2S04

Regenerant Flow Rate : 13mL/min

Table 2. Analytical conditions of IC for POz~, PO~

Sample Loop Volume : 2541

Guard Column : Ion Pac AG4A (4X50mm)
Analytical Column : lon Pac AS4A (4 X 250mm)
Eluent : 90mM NaOH

Eluent Flow Rate : 1.5mL/min

Suppressor : AMMS-TIT

Regenerant : 50mN H2S504

Regenerant Flow Rate : 13mL/min
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sample

dilution

add deionized water until the total volume is

10 times as much as the samples weight.

mix

mix in agitator for 2 min.

sonication

sonicate for 5 min.

dilution

add deionized water until the total volume is

50 times as much as the samples weight.

filtration

{ilirate through 0.202m pore size filter.

IC detection

Fig. |.

Procedure for the analysis of
phosphate anions in commercial canned

foods and fresh foods.
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Fig. 2. lon chromatogram of standard solution.
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Fig. 3. lon chromatogram of standard POs3~ solution

containing citric acid on AS5 column.
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Fig. 4. lon chromatogram of standard PO+~ solution

containing citric acid on AS4A column.
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Table 3. Recoveries of phosphate anions added to apple and orange juice.

Sample  Added phosphate  Found phosphate®’ Recovery*' SDP' (CV¢©

(ppm) (ppm) (%) (%)
PO~ O 5.04
10 13.35 83.1 0.771 5.78
P03~ 0 0.99
10 10.91 99.2 0.476 4.37
apple?’ P2074~ 0 ND#
juice 3 2.82 94.0 0.118 4.20
Pi015- 0 ND
3 2.79 93.0 0.246 8.83
P:01s%~ O ND
3 2.83 94.3 0.190 6.71
POs~ 0 4.46
10 13.10 86.4 0.2556 1.95
P03 0 1.09
10 10.87 97.8 0.225 2.07
orange?  p,0;1- 0 ND
juice 3 2.71 90.3 0.180 6.64
P3015~ O ND
3 2.68 89.3 0.178 6.63
PsO13%~ 0 ND
3 2.86 95.3 0.181 6.34

a ) average of three trials.

b ) standard deviation.

¢ ) coefficient of variation.

d ) Added deionized water until the total volume is 20 times as much as each
100% juice.

e ) ND : not detected.
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Table 4. Contents of phosphate and polyphosphate anions

in commercial canned foods and fresh foods (ppm).

Sample P02~  POs~ P2074~  P30w®  PiOus®™
Greenpeas
canned ; solids 371.8 573.5 — — 0.9
canned ; liquid 592.2 939.2 — — —_
fresh 603.3 3005.2 — 27.7 —
P. Namekos
canned : solids 172.9 285.4 48.8 13.7 9.4
canned ; liquid 192.6 394.8 83.5 4.2 —
fresh 84.6 1602.8 — — —_
Gingkos
canned ; solids 178.2 215.2 — 107.8 —
canned : liquid 248.8 226.6 — 108.1 —
fresh 484.5 1804.2 — 225.2 —
Soybeans
D company
canned ; solids 1249.7 486.4 —_— — —_—
canned ; liquid 1062.9 388.4 — —_ —
E company
canned : solids 989.5 255.4 — — 495.1
canned : liquid 1551.1 351.7 — — 114.2
F company
vacumm packed solids  292.3 652.1 — — —
fresh 690.3 2352.8 — 15.3 —
Mushrooms whole
canned ; solids 82.0 217.5 — 26.8 —
canned ; liquid 171.4 315.4 — 32.3 —
Mushrooms sliced
canned ; solids 145.7 237.7 34.2 5.7 2.8
canned ; liquid 276.5 642.4 22.4 68.8 7.6

fresh 1690.9  3350.0 — 19.0 —
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