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Determination of lithium content of infant formulas by flame photometry
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The lithium content of infant formulas available in Japan was determined by flame pho-
tometry using an atomic-absorption spectrophotometer with an air-acetylene flame.
Formula samples were decomposed by heating with a nitric-perchloric acid mixture, con-
centrated until almost dryness, and then diluted with a 0.1 mol/1 hydrochloric acid solu-
tion. It was confirmed by a standard addition method that lithium was little interfered
under high concentrations of the sodium and potassium contained in formulas. This
method was applied to 16 Japanese infant formula samples, and the lithium content was
determined: 106 + 13 (p < 0.05) ng/g in 3 formulas for newborns; 178 % 42 (p < 0.05)
ng/g in 4 formulas for weaning infants; 118 + 10 (p < 0.05) ng/g in 7 formulas for spe-
cial use such as allergy, diarrhea and premature infants; 147 + 40 (p <0.05) ng/g in 7
milk-based formulas; and 123 ng/g in 2 soy-based formulas. The origin of lithium in the
formulas may have been impurities of inorganic chemicals added as nutrition in manufac-
turing, based on correlation results between lithium and other chemical compositions of
infant formulas (r = 0.94 for Li/Ca, r= 0.89 for Li/Mg, r= 0.85 for Li/Na, r= 0.90 for
Li/K, r= 0.86 for Li/P and r= 0.94 for Li/Cl). "As a conclusion, the daily dietary lithi-
um intake has been estimated to be 12 ug for young infants fed on formulas and 20 pg for
infants fed on weaning formulas.

infant formula; lithium content; flame photometry; lithium origin; infant
lithium intake.
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Fig. 1 Effect of the concentration of hydrochloric
acid

A standard lithium 100 ppb solution containing vari-
ous amounts of hydrochloric acid was used.
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Fig. 2 Effect of the addition of perchloric acid on
lithium analysis

Definite amount of hydrochloric acid (20%) or per--
chloric acid (60%) were added and the solutions
were diluted to 10 ml with 0.1 mol/1 HCI solution,
when a standard lithium 10 ppb solution was used.
O: HCL, &: HCIO4
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Fig. 3 Effect of the concentration of sodium and
potassium ions

O: sodium with 100 ppb lithiumA solution (10 ml);
A potassium with 100 ppb lithium solution (10
ml) .
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Table 1 Recovery of lithium from human milk and infant formula samples

Sample Li added/ng Li found/ng Recovery of Li, %
Mature milk 0 11.2
1000 1063 105
2000 2043 102
3000 3013 : 100
Av. 102 £ 2.5
Infant formula 0 0
1000 1038 104
2000 2001 . 100
3000 2947 ' 98.2
' Av. 101 £ 3.0

Mature milk: Japanese breast milk (47 days postpartum) of 2.00 g was used. Formula: Formula powder com-

mercially available in Japan of 0.28 g was used.

Table 2 Lithium content of the human serum of standard reference materials

Sample Li content by this work Certified value of Li
pg/ml mmol/1 mmol/1
BCR-CRM 303 3.64 0.524
3.52 0.507
3.44 0.496
Av. 0.509 % 0.014 0.523 * 0.024
(RSD 2.8%) (RSD 4.6%)
BCR-CRM 304 6.56 0.945
6.66 0.960
6.50 0.936
Av. 0.947 % 0.012 0.985 % 0.029
(RSD 1.3%) (RSD 2.9%)

BCR-CRM: Community Bureau of Reference, Commission of the European Communities, Certified Reference
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RO 1 HEZY) U F 7 AOFHENEL, —BROLBHFAEBA T 120g, 740—T v 730
7Tk 20pg EEMTE .

NI | -El ectronic Library Service



