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MINERAL INTAKES OF UNIVERSITY STUDENTS : MAGNESIUM CONTENT.
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ABSTRACT

Magnesium content was analyzed in the three main meals served in
University cafeteria. The average magnesium content of the meals was
236 mg per day. The male and female students selected foods containing
247 and 224 mg of magnesium respectively. These observations indicate
that meals at the cafeteria provided lower quantity of magnesium than
the recommended dietary allowance of Canada and United States.

Most of the magnesium available to students was concentrated in
two meals : lunch, 91 mg and dinner 103 mg. There was a large varia-
tion of the magnesium content depending on the main dish components.

INTRODUCT ION

Magnesium is an essential element for life (1-3). Deficiency of
gnesium can cause cardiovascular, renal, endocrinologic, digestive,
puromuscular and gynecological and obstetrical lesions (4,5). Hence
; becomes important to know the magnesium content of mixed Canadian

t.

: Magnesium content has been analyzed in a Montreal hospital diet
3), American diet (7), the total mixed diet of high school and colle-
b girls in the United States (8) and in France (9). However, no sys-
matic investigation has yet been undertaken to analyze the magnesium
mtent of various types of mixed Canadian diets. In the present report,
a on the magnesium content of the meals served in the cafeteria of
e University of Montreal are given. Furthermore, the effect of pat-
fn of meal selection on the magnesium accessibility has also been
vestigated.

MATE'.IALS AND METHODS

The details for the method of sample collection, their treat-
t before ashing as well as the procedure for ashing of various
ples are given in a previous publication (10). The ashed samples
4 diluted to a constant volume with lanthanum chloride and two
gentrations of an internal standard for magnesium (11). These sam-
| were then analyzed for magnesium content by atomic absorption
trophotometry utilizing a hollow cathode for magnesium.
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RESULTS AND DISCUSSION

u Magnesium (Table 1).

The three main meals at the cafeteria of the University of
Montreal provided 236 mg of magnesium (Table 1)}. The male and female
students had a daily average of 247 and 224 mg of magnesium, respec-
tively. The lunch and dinner provided 91 and 103 mg of magnesium res-
pectively, whereas breakfast had 42 mg of magnesium. Magnesium content
per kg wet or dry weight or per 1000 Cal did not vary significantly
between the breakfast, lunch and dinner. The only exception to this
was the magnesium content per kg dry weight of dinner where it increa-
sed. Expressed as per g protein, magnesium content did not show any
change between the breakfast and lunch but decreased in the dinner.

Our values on the total intake of magnesium per day are in
agreement with those observed in a Montreal hospital diet utilized by
the employee (6) and in a diet where 35% of the calories were obtai-
ned from ‘the fat (7). However, the magnesium content observed in our
study is higher than those of high school and college girls in United
States (8), while values for magnesium content in the lunch of cafete-
ria are in close agreement with those of type A school lunches in the

United States (12).

Meals selected by the male and female students provided lower
amount of average magnesium content or magnesium content/1000 Cal as
compared to recommended dietary allowances of Canada (13) and the
United States (l4).

The results presented in this study (Table 1) as well as those
of others (6-9) clearly indicate that the occidental diet contained
200-270 mg of magnesium. On the other hand the balance studies have
indicated that one should ingest 400-450 mg per day of magnesium to be
in positive balance (6,15). Considering this fact, the three main
meals served in the cafeteria of the University of Montreal were
highly deficient in magnesium. This deficiency of magnesium in the
cafeteria diet could become more severe if one considers the content
of calcium and phosphorus in such diet {(16). It was observed that the
calcium content was normal and the phosphorus content was considerably
higher in the cafeteria dilet as compared to RDA of Canada and the Uni-
ted States. It is now well established that high phosphate content in
the diet could form complexes with calcium which is a strong chelating
agent for minerals, including magnesium. Furthermore, magnesium itself
can also form magnesium phosphate. In both cases, magnesium will be
excreted rather than being absorbed. These assumptions find considera-
ble support from the data on the ratio of magnesium to calcium and to
phosphorus (Table 1). These ratios are much lower in the cafeteria
il diet as compared to the recommended ratios in Canada and the United
i States. In this context, it will be advisable to increase the magnesiu
Wj content of the three main meals by including the foods rich in magné-
gsium i.e. cereals, spinach, maize, sugar beets, fruits and vegetables.
This suggestion is supported by the magnesium content of various types
of breakfast, lunch and dinner (Tables 2 and 3).
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Contents, as influenced by choice of foods for megls :

a) Breakfast (Table 2)

The magnesium content of continental breakfast (Table 2) was
lowest (21.0 mg). Addition of one fried egg increased the magnesium
content by 70% (35.5 mg) whereas addition of either two eggs or a
piece of ham, lettuce and cheese or oneé fried egg, ham or bacon or
oat meal and milk increased the magnesium content by two to three folds
(44,8-59.7 mg). Continental breakfast with cornflakes, cheese and
milk had highest magnesium content (86.5 mg). Similar type of varia-
tions were also noted when the results were expressed either as per
kg fresh or dry weight, or per g protein or per 1000 Cal.

Continental breakfast with cornflakes, cheese and milk was the
only breakfast where magnesium to calcium ratio reached the ratio of
RDA for two minerals (Table 2). In other types of breakfasts this ra-
tio was considerably lower. The ratio of magnesium to phosphorus
(Table 2) was lower in all types of breakfasts as compared to the ra-
tio of RDA for two minerals.

b) Lunch and dinners (Table 3)

The magnesium content of various types of lunch and dinners is
given in Table 3. Meals with cold cuts, ham sandwich platter and ham
croquette had lowest amount of magnesium (64.2-73.6 mg) while the
meals with veal cutlet, lasagna, white or red meat had intermediate
values (81.1-99.7 mg). Meals with salad platter, blood sausages and
fruit platter had the highest values (115.5-132.9 mg). Similar types
of variations were also noted when the results were either expressed
as per kg fresh or dry weight or per g protein or per 1000 Cal.

The ratio of magnesium to calcium was higher in meals with fruit
platter and normal in meals with lasagna as compared to the ratio of
Canadian RDA for two minerals (Table 3). In other types of meals this
ratio was lower. The magnesium to phosphorus ratio was normal only in
the salad platter and lower in all other meals as compared to the ra-
tio of Canadian RDA for two minerals.
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