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Abstract For the first time, daily dietary lithium intake
for adults in Belgium has been evaluated by duplicate
portion sampling, the heating of the samples in a micro-
wave oven and atomic absorption spectrometric deter-
mination of the element. The mean intake value for ad-
ults (8.6+4.6 pg/day) is very low compared to the
scarce literature data. Since the lithium requirement of
humans and animals is still unknown, no comparison
could be made with RDA values.
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Introduction

Lithium (Li) is a trace element that appears to be es-
sential for higher animals [1, 2]. However, although the
element is widely used at pharmacological dosages in
the treatment of various disorders [3, 4], its effect at
normal nutritional levels has not yet received much at-
tention.

Since no reference material with certified Li values
could be traced, determination methods for Li are
scarce [5-7] and not always checked for accuracy.
Hence human Li intake levels are extremely variable,
from less than 1 ng [8] to 2.5 mg/day [9].

Materials and methods

Sampling strategies. In order to obtain the dietary intake levels
of trace elements, study designs that include collection and prepa-
ration of foods ready for consumption (by cooking) are thought
to produce the most realistic and reliable results. Therefore, du-
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plicated meals, beverages and provisions between meals were col-
lected over 24-h periods in four different places in Belgium. The
sampling was carried out for 7 days consecutively between Fe-
bruary and October 1992. A detailed description of the meals
provided daily to nearly 2000 consumers is presented elsewhere
[10].

Samples and sample preparation. The food was passed through a
simulated eating procedure using normal forks and knives. The
different food items were sliced and inedible parts thrown away.
The remaining parts were homogenized and the total amount of
food and drinks weighed.

After homogenizing the food in a blender, of which different
parts were Teflon coated, various aliquots of about 100 g were
freeze-dried (GTL, Leybold, Heraeus). About 0.4 g of the lyo-
philized material was put into a Teflon vial of a polypropylene
destruction bomb. Bidistilled water (1 ml), H,O, (ultrapure,
250 nl) and HNOj; (ultrapure, 65%, 2 ml) were added and the
closed vessel was placed in a microwave digestion oven with a
turntable. The destruction programme is described in a previous
paper [11]. All analyses (lyophilization, destruction and measure-
ment) were carried out in duplicate.

Analytical technique. A Perkin Elmer model 4100 ZL Zeeman
atomic absorption spectrometer, equipped with a PE AS-70 auto-
sampler, was used for all experiments. The manufacturer’s recom-
mendations for wavelength, spectral band width and lamp current
parameters were followed. An adapted temperature programme
for Li determination was used, as summarized in Table 1.

The destruction liquid was diluted twice and the calculated de-
tection limit was 0.13 ppb on a wet weight basis. This means, after
recalculation, 0.13 g/100 g on a wet weight basis or an intake lev-
el of about 2.6 pg/day.

As matrix modification, the solution for injection was made
0.005 M with K,HPO,. Recovery of a LiNOj; standard (Merck

Table 1 Temperature programme for the determination of lith-
ium (Li)

Step  Temperature  Time(s) Gas flow rate  Read
(°C) (ml/min)
Ramp Hold

1 110 1 20 250

2 140 5 20 250

3 950 10 20 250

4 2100 0 7 0 *

5 2500 1 5 250
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19506) at the levels of 1, 2 and 4 ppb was 105+2%. The relative
standard deviation at the 10 ppb level (n=10) was 3%. Concen-
trations were calculated using external calibration and linear re-
gression at levels of 1, 2 and 4 ppb. Linearity was checked and
proved to be valid up to 50 ppb.

Results and discussion

Table 2 summarizes the daily Li intake at various sam-
pling sites in Belgium. Mean intake ranged from 3.9 pg/
day (Brussels) to 12.2 pg/day (Antwerp and Vil-
voorde). The mean daily intake of all duplicate meals
was 8.6+4.6 pg/day (range: 1.2-15.2 pg/day).

Day-to-day variation was greatest in the Liege re-
gion, where a variation in intake by a factor of more
than five was observed. The lowest Li intake was found
to occur in the Brussels area. This is in contrast to pre-
vious papers, where the Walloon part of the country
(Liege) revealed the lowest intake and density of sele-
nium [10], manganese [11], copper [12], calcium and
magnesium [13], chromium [14], rubidium [15], iron
[16] and recently also for zinc [17].

Table 3 reviews the scarce literature data relating to
Li intake [8, 9, 18-20]. Values for Belgium are the low-

est values observed for Li intake. A similar trend has
been reported by Iyengar et al. [19].

For Japan [8] the intake level (<1 pg) is taken out
of the abstract, while in the article a value of 3.3 pg/day
is mentioned as the median value.

Owing to the different Li content of foodstuffs and
beverages and to the different intake habits, the Li in-
take of adults varies considerably. The variation range
was wider than in all other trace elements investi-
gated.

We did not analyse various foods, but from the liter-
ature it is known that milk and eggs were the Li-richest
foodstuffs, while also beer and water can deliver much
Li. All cereal products, peas and beans are Li-poor [1].
The Li requirement of humans and animals still re-
mains unknown.

Since Li is effective in a proportion of bipolar pa-
tients, and as an adjunct in acute depression, it is im-
portant to determine whether the patient is a ’lithium
responder’ [4]. The very low intake of Li makes the
danger of toxicity only dependent on the prophylactic
dose and not the supplemental intake by food. There-
fore the phenomenon of Li withdrawal requires more
attention since food cannot compensate for this ele-
ment.

Table 2 Daily Li intake (n.g)

¢ vari ling sit Location Li concentration Daily Li intake (ng)
at various sampling sites (ng/100 g; wet weight)
Mean+£SD Range

Royal Military Academy 163+62 39+1.3 1.2-52
(Brussels)
University Hospital 506+212 122+1.1 10.2-13.7
(Antwerp)
Military Service Quarter 566+152 12.2£3.6 7.1-15.2
(Maj. Houssiau, Vilvoorde)
University Hospital 321+176 6.4%3.5 2.0-11.6
(Liege)

Table 3 Literature data on daily Li intake (wg)

Country Sampling technique Population Daily intake Ref.

x*SD (range)
Belgium Duplicate diets Four different areas 8.6+4.6 This study
(healthy people)
Canada Analysed data; Average diets 21.6 18
household food survey

Germany Duplicate diet Seven men (182-546) 1

(DDR) Seven women (220-532) 1

Italy Fifteen total diets 25-30 years (0) 27.8+8.2 (16.2-44.6) 19

Japan Duplicate portion, Non-smoking adults (Q) <1? 8

food tables

Spain Twenty total diets 25-30 years (0) 53.5+25.3 (10.9-104.7) 19

Turkey Six total diets 25-30 years (O) 39.3+£10.3 (29.3-50.9) 19

UK - Adults 107 20

USA Five total diets 25-30 years (O') 37.4+14.6 (25-62) 19

4 Median value
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