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Magnesium-enriched bread made using deep seawater
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Abstract

The intake of magnesium (Mg) which is one of the essential nutrients for human health has
been decreasing in Japan since the national health and nutrition survey started in 1946. Therefore,
efficient methods of Mg intake have been expected. Bread is the focus of attention as a food for
efficient Mg intake because it has been become one of the daily foods in Japan. In this study, we
investigated the effect of water, which was used as the second largest ingredient following wheat
flour as a material for bread making. Deep seawater (DSW) which contained rich Mg was used for
bread making as the test water and tap water (TW) was used as a control. Bread making was
carried out using a commercially available home bakery machine in this study. The amount of Mg
in the test bread, the increment of which is the most important object in this study, and the
amounts of other major minerals (Na, K, Ca) included in them were measured. In addition, the
texture and physical characteristics of the test bread were evaluated. As a result, it was elucidated
that the test bread was 5.3 times larger than the control bread in the amount of Mg. On the other
hand, there were few differences in the texture and physical characteristics between the test bread
and the control bread, which provided useful results in this study. Furthermore, it was elucidated
that the test bread was higher than the control bread in a moisture retention capacity. From these
results, it was suggested that DSW could be a promising ingredient in bread making for ingesting
Mg efficiently.
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Table 1. Minerals contained in DSW were analyzed by the
DHC Corporation. Minerals contained in TW in
Minato-ku, Tokyo, were analyzed by the Japan Food
Research Laboratories.

(mg/L)
Mineral element DSW ™
Na 9,890 12
K 376 20
Ca 372 21
Mg 1,250 5
Hardness 6,055 73

Table 2. No cooking salt was used for DSW bread, because
DSW used to make the bread contains salt equiva-

lent to 5 g of cooking salt.
(g)

Materials DSW bread TW bread
Wheat flour 290 290
DSW 210 —
™ — 210
Sugar 16 16
Margarine (salt free) 15 15
Skim milk 6
Cooking salt — 5
Dry yeast 3
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Table 3. Physical characteristics of two kinds of bread.

Parameters DSW bread TW bread
Weight (g) 477.7+1.3 4738+2.0
Volume (cm?) 1,662.6+98.1 1,7486+702
Density (g/cm?) 0.29+0.02 0.27+0.01
Moisture (w/w, %) 435+0.3 434+12
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Table 4. The score was given from 1 point as the lowest score
to 5 points as the highest score (7 =23, mean*SD).

Parameters DSW bread TW bread
Texture 3.3+0.8 35%0.7
Fragrance 3411 36%0.7
Sweetness 32%08 35%0.7
Softness 33£08 38=%0.7
Total score 34+0.8 38%0.7

Table 5. The water loss rate was evaluated at 120 minutes lat-

er of starting the experiment. The asterisk indicates
a significant difference between DSW bread versus
TW bread (n=5, mean =SD, *»<0.05, Student’s
Iest).

DSW bread
3.0=0.2%

TW bread

Water loss rate (%) 3302

Table 6. Asterisks indicate a significant difference between
DSW bread versus TW bread (7 =5, mean =SD,
*»<0.01, Student's ttest).

Elements DSW bread TW bread
Mineral element
Na (mg/100 g) 433.7+15.3* 391.2+9.8
K (mg/100 g) 134.8+0.8* 126.3+2.3
Ca (mg/100 g) 34.7+05* 17.3%0.6
Mg (mg/100 g) 63.2+0.9* 12.0+0.2
Salt equivalent (g/100 g) 1.10£0.04* 0.99=0.02
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