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Nutritional evaluation of processed beverages sold in Korea
focusing on calcium, potassium, magnesium and boron contents

MI-KYEONG CHOI - YUN-JUNG BAE - MI-HYUN KIM

Summary

This study aimed at evaluation of the nutritional value of processed beverages commonly sold in Korea, focusing on
calcium, potassium, magnesium and boron. The beverages collected (91 products sold in Korean retail stores) were
classified into 12 types (fruit juices, fruit beverages, carbonated beverages, sports drinks, caffeinated beverages, alcoholic
beverages, teas, natural mineral water, milks, fermented milks, soymilks and other mixed beverages) and concentration
of calcium, potassium, magnesium and boron was analysed in them using inductively coupled plasma optical emission
spectroscopy. Calcium concentration was highest at 993.8 mg-1! in fermented milks, followed by milks (599.9 mg-1-1).
Potassium was highest at 1693.7 mg-l-! in fermented milks, followed by soymilks (1613.7 mg-l-!). Magnesium was
highest in soymilks (138.3 mg-11), followed by fermented milks (91.2 mg-1-1). Boron was highest at 1.7 mg-I-! in soymilks,
followed by fruit juices (1.3 mg-1'l). When the mineral concentration of the beverages was evaluated per one dollar and
energy, similar results were obtained. Among the various beverage groups, dairy milks, soymilks and fruit juices had

greater value in mineral nutrition in terms of concentration, cost effectiveness and nutritional density.
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Beverage consumption in Korea has dramati-
cally increased due to increased accessibility of
beverages, changing food trends as well as due to
food industry expansion and development from
the end of the 20th century to the beginning of
the 21st century [1, 2]. Drinking beverages pri-
marily contributes to water intake. Consumption
of high energy-dense beverages such as sugar-
sweetened beverages (SSB), milks, alcohol and
others also affect total energy intake [3-5]. As the
intake of high energy-dense beverages, in particu-
lar SSB, has increased, so has the occurrence of
health problems associated with the excessive in-
take of SSB. Therefore, many studies reported the
various adverse consequences associated with SSB
intake, such as dental caries [6], obesity [7, 8] or
type 2 diabetes [9]. These findings were the basis
for establishing a policy of desirable beverage
consumption, such as promoting plain water in-
take [10] and adding taxes to SSB in USA [11]. As
a consequence, according to a recent study using
National Health and Nutrition Examination Sur-

veys, overall beverage and SSB consumption in
USA declined for children and adults from 2003 to
2014 [12]. Although absolute intake of beverages
among Koreans is lower than in USA, the con-
sumption of beverages including milk products
in Korea has been steadily increasing [2]. In par-
ticular, the beverage intake of adolescents aged
12-18 years was shown to be about twice as high
as that of children aged 6-11 years in Korea. The
beverage intake of Korean adults in their 20s
was 1.5 times higher than of adolescents, and di-
minished with increasing age after 30 [2]. Based
on an earlier report, the highest consumption
frequency of carbonated beverages both non-diet
(regular) and diet (sugar-free or artificially
sweetened) beverages was found for adolescents
aged 12-18 years compared to other age groups in
Korea [13].

Beverages can play an important role in mi-
neral supply in addition to hydration and energy
supply. Milks are already known as the best source
of calcium, while (bottled) natural mineral wa-
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ter contains various minerals such as calcium,
potassium and magnesium [14]. Minerals play
a crucial role in regulating various physiological
functions in the human body despite their low re-
quirement [15]. It was also reported that the intake
of some minerals, such as calcium, potassium or
magnesium, has a negative correlation with blood
pressure and blood lipid levels, suggesting possible
cardiovascular disease-preventing effects [16, 17].
However, despite the importance of minerals for
health, research on focused on the mineral value
of beverages is relatively scarce. Insufficient
calcium intake has been one of the significant
nutritional issues in Korea. The average calcium
intake of Koreans falls below the Recommended
Intake (RI) levels, with only 68.0 % of calcium R/
consumed. In the case of Korean adolescents aged
12-18 years, calcium intake is only 63.7 % of the
RI levels [2]. Potassium is also one of the minerals
that are assessed as insufficiently intaken by Ko-
reans. Minerals such as magnesium or boron are
also known as important minerals for the health
of adolescents e.g. regarding skeletal growth, but
research on their intake and the content in foods is
insufficient. Considering the high consumption of
beverages by adolescents, it is necessary to assess
the beverages’ nutritional value, focusing on mi-
nerals that play an important role in growth and
nutrition.

The amount of minerals contained in the
beverages can vary depending on the type of ingre-
dients, water sources, additives and other factors.
However, data on concentration are available only
for some minerals. In Korea, most beverages are
required to be labelled regarding nutritional data,
but the only mineral included in the mandatory
labelling scheme is sodium, except for mineral-
fortified products. Therefore, this study aimed to
evaluate the mineral nutritional value of processed
beverages sold in Korea by analysing concentra-
tion of calcium, potassium, magnesium and boron
in them. Additional to comparison of mineral
concentration, also cost-effectiveness against the
purchase price and nutritional density for energy
were evaluated. Further, the contribution rate
relative to the dietary reference intakes (DRIs) of
adolescents [18] was evaluated by reflecting the
high consumption of beverages by Korean adoles-
cents.

MATERIALS AND METHODS

Classification of beverages and purchase
Based on the classification of the Ministry of
Food and Drug Safety in Korea, beverages were
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grouped into 12 categories: fruit juices, fruit
beverages, carbonated beverages, sports drinks,
caffeinated beverages, alcoholic beverages, mixed
beverages, teas, natural mineral water, milks, fer-
mented milks and soymilks [19]. Fruit juices con-
tained 95 % or more of fruit and vegetable juice,
while fruit beverages contained 10 % or more of
fruit and vegetable juice. Carbonated beverages
included sweetened or unsweetened ones, both
diet (sugar-free or artificially sweetened) and
non-diet (regular) forms. Caffeinated beverages
included coffees and energy drinks. Mixed
beverages formed a separate group.

As a first step when collecting samples of
processed beverages, raw data from the 2010-2012
Korean National Health and Nutrition Examina-
tion Survey were analysed and 141 high intake
beverages were listed [20]. At this time, by check-
ing the product names of each type of beverage
in the original data, a product having a high fre-
quency of use (e.g. for milks, the most widely con-
sumed milk products among many milk products
were selected to represent them) was purchased.
Although we listed the processed beverages using
the most recently released Korean National
Health and Nutrition Examination Survey data
at the time, there was a more than two years’
difference between sampling for mineral analysis
and the national survey. Therefore, at the time
of purchase, the products being sold in the re-
tail stores were included as final 91 samples. The
beverages were purchased at retail stores such as
convenience stores and supermarkets in Seoul,
Gyeonggi, Chungnam and Chungbuk of Korea in
September 2014. Ultimately, a total of 91 products
(6 fruit juices, 6 fruit beverages, 11 carbonated
beverages, 3 sports drinks, 6 caffeinated beverages,
14 alcoholic beverages, 16 mixed beverages, 6 teas,
5 natural mineral water, 10 milks, 5 fermented
milks and 3 soymilks) were collected for analysis.

Nutrient content evaluation based on labels

For each product, selling price, product name,
beverage category and volume (in millilitres) on
the product label were recorded. The price of the
beverages was converted from Korean wons to
US dollars using the current exchange rate. Values
of energy (in kilojouls), carbohydrate, sugar, pro-
tein and fat (in grams) were recorded only for nu-
trition-labelled products (n = 72). Energy content
for alcoholic beverages (n = 14) was calculated
from the labelled alcohol content (1 g alcohol =
29.31 kJ).

Mineral analysis of beverage products
Concentration of minerals in the beverage
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sample was analysed using inductively coupled
plasma optical emission spectroscopy (ICP-OES)
using the instrument Optima 5300 DV 9 (Perkin
Elmer, Waltham, Massachusetts, USA). Bever-
age samples were prepared for analysis by mixing
well and 5-fold diluting with 1% nitric acid. To
measure mineral concentration in the beverage
samples, calibration standard solutions were
prepared by diluting the stock standard solu-
tion (Kanto Chemical, Tokyo, Japan) with 1%
nitric acid. The ICP-OES system was operated
at 1150 W forward power with a plasma flow of
8 I'min-L, sample uptake rate of 817 mHz, auxiliary
gas flow rate of 0.2 I'min-! and nebulizer gas flow
rate of 0.8 I'min-! with perfluoroalkoxy nebulizer.
The analytical wavelengths used were 766.490 nm
for potassium, 317.933 nm for calcium, 285.213 nm
for magnesium and 249.677 nm for boron. The
relative standard deviation was within 2-3 % for
each sample.

Nutritional assessment of calcium, potassium and
magnesium from beverages

The contribution rate of calcium, potassium
and magnesium from 200 ml, in general one
serving size of beverage, to DRIs for Koreans was
evaluated. DRI used was the daily RI for male ado-
lescents of 15-18 years of age, corresponding to
a high school student [18].

Statistical analysis

Means and standard deviations were calculated
for all variables. One-way ANOVA test was used
to analyse the differences among the beverage

groups and a post hoc analysis was performed
using Duncan’s multiple range test. All statistical
analyses were performed using the program SAS
Ver. 9.4 (SAS Institute, Cary, North Carolina,
USA). The level of statistical significance was set
at o = 0.05.

RESULTS AND DISCUSSION

High consumption of beverages has become
an important health and nutritional issue in many
countries. Therefore, it is important to establish
beverage intake guidelines based on the nutri-
tional value of beverages. While all beverages
support hydration by virtue of their high water
content, many also supply energy and various com-
ponents such as sugars, caffeine, alcohol and mi-
nerals.

Comparing 91 beverages, the selling price per
100 ml was on average 0.45 dollars, being highest
for alcoholic beverages (0.75 dollars), while lowest
for natural mineral waters (0.14 dollars). The
energy content of nutrition-labelled beverages
was on average 207.75 kJ, ranging from 31.40 kJ
for teas to 314.97 kJ for fermented milks. The
sugar content was on average 8.41 g, being highest
in fruit juices (12.01 g), followed by sports drinks
(11.04 g), fermented milks (10.29 g) and fruit
beverages (10.27 g). The average concentration
per 100 ml of carbohydrates, protein and fat was
9.67 g, 0.89 g and 0.61 g, respectively (Tab. 1).

Our main findings were that fermented milks,
milks and soymilks had a high concentration

Tab. 1. Selling price and general composition of processed beverages sold in Korea.

Type of beverage n Price Energy Carbohydrate Sugar Protein Fat
(US dollars) [kJ] ]| [g] [d] [9]
Fruit juices 6| 0.46+0.032b |209.63 +52.253abcd |13.56+4.552 [12.01 £4.452 | 1.91+3.572 | 0.10+0.13¢
Fruit beverages 6| 0.36+0.13bc | 192.09+22.11bcd |11.26+1.632P [10.27x2.212 | 0.19+0.28P | 0.00+0.00¢
Carbonated beverages|11| 0.38 £0.15¢ | 142.64 +92.61d 8.69+5.60a | 8.52+5.50aP | 0.04+0.12P | 0.00+0.00¢
Sports drinks 3| 0.29+0.01bc | 189.08 +110.82bcd|11.54 +£7.042b |11.04 +=7.362 | 0.00=0.00b | 0.00+0.00¢
Caffeinated beverages | 6| 0.61+0.13a> | 177.48 +63.60¢d 8.88+2.70a | 8.75+2.763b | 0.59+0.72b | 0.50+0.93¢
Alcoholic beverages [14| 0.75+0.472 |306.47 +138.042 - - - -
Mixed beverages 16| 0.37£0.17bc | 157.67 +74.19d 10.72+5.008b | 7.95+4.642| 0.02+0.06P | 0.08+0.32¢
Teas 6| 0.30+0.05bc | 31.40+52.54¢ 1.85+3.02¢ | 1.63+2.60¢ | 0.00+0.00P | 0.00*0.00¢
Natural mineral water | 5| 0.14+0.04¢ - - - - -
Milks 10| 0.41£0.128bc | 278.38 +58.99abc | 9.58 +2.76ab | 9.11 £2.60a° | 2.51 £0.572 | 2.02+1.10P
Fermented milks 5| 0.59+0.28ab |314.97+110.952 |13.34+2.782 [10.29+2.202 | 256+1.072 | 1.60+1.46P
Soymilks 3| 0.38+0.17bc | 297.47 +68.792ab 6.14+2.90bc| 4.39+2.13bc| 3.16+0.002 | 3.68+0.532
Total beverages 91| 0.45+0.27 207.75+115.14 9.67 +4.93 8.41+4.58 0.89+153 | 0.61x1.15

Values per 100 ml of beverage are given. Data represent mean =+ standard deviation. Different capital letters in a column indicate
significant difference calculated by Duncan’s multiple range test at o = 0.05 (a>b >c>d).

n — number of samples.
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Tab. 2. Mineral content in processed beverages sold in Korea.

Type of beverage n Ca [mg] K [mg] Mg [mg] B [ug]
Fruit juices 6 12.55 +22.47¢cd 31.70 £ 72.07P 3.75+3.44¢ 131.87 +99.492b
Fruit beverages 6 2.35+1.68d 20.21+47.38P 1.63 +1.59¢d 16.62 = 37.534
Carbonated beverages | 11 2.35+2.57d 0.21£0.27b 0.37£0.27d 16.40 +9.984
Sports drinks 3 1.31+1.13d 1.25+0.28b 0.46 £ 0.40d 45,27 +9.85¢d
Caffeinated beverages | 6 14.61+19.50¢d 50.42 +57.62b 4.15+3.62¢ 18.57 +20.90d
Alcoholic beverages 14 3.92+3.77d 26.88 +22.69P 3.61+2.65¢ 102.01 £ 121.59abc
Mixed beverages 16 2.81+3.32d 2.99+9.21b 0.52+0.384 27.63 +25.84¢d
Teas 6 0.03 +0.064 0.29+0.14b 0.27 +0.084d 13.47 +12.79d
Natural mineral water 5 0.65+0.59d 0.01£0.01b 0.20+0.10d 15.18 + 12.984
Milks 10 59.99 +31.54b 149.63 = 35.642 8.24 £2.04b 42.60+11.38¢d
Fermented milks 5 99.38 +50.692 169.37 = 103.642 9.12+£5.23b 80.74 + 49.76bcd
Soymilks 3 28.67 +27.88¢ 161.37 = 13.222 13.83+3.862 166.07 = 25.242
Total beverages 91 16.41 +31.91 42.56 +69.21 3.23+4.11 50.72+70.78

Values per 100 ml of beverage are given. Data represent mean = standard deviation. Different capital letters in a column indicate
significant difference calculated by Duncan’s multiple range test at o = 0.05 (a>b>c>d).

n — number of samples.

of calcium, potassium and magnesium. In the
beverage products per 100 ml, the calcium con-
centration was highest at 99.38 mg in fermented
milks, followed by milks (59.99 mg) and soymilks
(28.67 mg). The potassium concentration was
highest at 169.37 mg in fermented milks, followed
by soymilks (161.37 mg) and milks (149.63 mg).
The magnesium concentration was highest in soy-
milks (13.83 mg), followed by fermented milks
(9.12 mg) and milks (8.24 mg). The boron con-
centration was highest at 166.07 ug in soymilks,
followed by fruit juices (131.87 ug) and alcoholic
beverages (102.01 ug; Tab. 2).

Tab. 3 shows the contribution rate of calcium,
potassium and magnesium to DRI, based on
a male high school student’s daily consumption of
200 ml of beverage. The rank of beverages con-
tributing to mineral intake was fermented milks
(22.1 %), milks (13.3 %) and soymilks (6.4 %)
for calcium; fermented milks (9.7 %), soymilks
(9.2 %) and milks (8.6 %) for potassium; and soy-
milks (6.9 %), fermented milks (4.6 %) and milks
(4.1 %) for magnesium. Abundant in milk and
fermented milk, calcium not only plays a basic
role in bone formation and remodelling, but also
plays an important role in regulating various vital
functions such as blood coagulation, neurotrans-
mission, as well as muscle contraction and relax-
ation. Long-term calcium consumption affects the
maximum bone mineral density (BMD) during
the growth period, so maintaining a good calcium
nutritional status from childhood up to the age
of 35 is important to maintain a proper level of
BMD in the skeleton for the rest of one’s life. The
calcium intake in Korean adolescents is low and
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the proportion of adolescents with calcium in-
take below the estimated average requirement is
84.1 %, which is surprisingly the highest among
the entire life cycle groups [21].

Milk is high in calcium and it also contains
lactose, which increases calcium absorption, so it
is an ideal source of calcium for improving BMD
during the growth period of humans. Based on
this study, fermented milks also have a higher con-
centration of calcium, potassium and magnesium
per 100 ml than other beverages, offering greater
nutritional value. The availability of health-pro-
moting components including high-quality pro-
teins, bioactive compounds and vitamins increases
during the fermentation process [22]. Potassium is
the main electrolyte in the intracellular fluid and
maintains normal osmotic pressure along with
sodium ions, thus maintaining water balance in the
body. Potassium also maintains an acid-base equi-
librium with sodium and hydrogen ions. Because
potassium is closely related to sodium and coun-
teracts with sodium, potassium consumption is
known to have a negative correlation with blood
pressure in adolescents [23]. As noted above, the
importance of potassium has been suggested in the
preventive aspect for controlling blood pressure
from the beginning of the life cycle, but the in-
take rate of potassium compared to the adequate
intake (A7) in Korean adolescents (12 to 18 years
old) was only 72.9 %, the lowest of the all life cycle
[21]. The results of this study showed that the
potassium amount in one serving of milk (200 ml),
fermented milk or soymilk can provide 9~10 %
of Al of potassium in male adolescents (Tab. 3).
Therefore, among various beverages, milk, fer-
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mented milk and soymilk could be recommended
for potassium nutrition in male adolescents as well
as to prevent hypertension and heart disease in
later life.

Magnesium plays a key role in the homeostasis
of the skeleton and minerals and has a direct im-
pact on formation and growth of bone hydroxya-
patite crystals as well as on the function of skeletal
cells [24]. Hence, adequate magnesium intake is
highly required for normal skeletal growth during
the growth period. According to Gou et al. [25],
magnesium intake in adolescents showed a sig-
nificantly positive relationship with femoral neck
BMD. Dietary intake of magnesium from milk
demonstrated a significant association with lum-
bar BMD in female adolescents [26]. The lack of
previous studies on magnesium intake in Korean
adolescents did not allow direct comparison of
the current study results. However, Kim et al.
[27] reported that women in their early 20s have
insufficient magnesium intake, which was only
63 % of RI for magnesium, and that magnesium
intake from milk was 6.39 mg per day, which was
3.4 % of total magnesium intake. In line with the
knowledge that magnesium is largely contained in
plant foods such as legumes [28], the study results
showed the highest magnesium concentration in
soymilk. Accordingly, adequate intake of magne-
sium is recommended through soymilk and milk
for skeletal health in adolescents.

Boron is considered a trace element that is vital
to plant growth and development. In bone metabo-
lism, boron interacts with calcium, magnesium and

vitamin D, and substantially contributes to bone
mineral acquisition and skeletal structure forma-
tion [29]. Results of the present study are in line
with those of a previous study, which analysed the
concentration of boron in commonly consumed
foods in Korea [30], finding the highest boron con-
tent in soymilk (1833.1 ug'kg!) followed by fruit
juices (156.4~1756.4 pug-kg1), milk (357.0 ug'kg1)
and coffee drinks (308.3 pug-kg1). To date, very few
studies have evaluated boron intake in children
and adolescents [31]. Considering boron function-
ality in skeletal health and the restrictions on alco-
holic beverage consumption despite its high boron
concentration (1020.1 upgkgl), adolescents are
encouraged to consume soymilk and fruit juice for
boron intake.

With regard to the calcium, potassium and
magnesium concentration in each beverage type
in this study, caffeinated beverages were found
to have a relatively high mineral concentration,
following the most highly ranked beverage types
for mineral concentration: milks, fermented milks
and soymilks. Caffeinated beverages classified
in this study included coffee, café latte (coffee
with milk) and energy drinks. Therefore, a rela-
tively high calcium concentration in caffeinated
beverage group was likely due to the milk in
café latte. Although the mineral composition of
caffeinated beverages determined in this study
seems to offer a positive effect, such as a relative-
ly high concentration of calcium, potassium and
magnesium, it should be carefully considered what
kind of beverages were contained in this group, to-

Tab. 3. The contribution rate of minerals in processed beverages sold in Korea to reference intake.

Contribution to reference intake
Type of beverage n

Ca [%] K [%] Mg [%]
Fruit juices 6 2.8+5.0cd 1.8+4.10 19+1.7¢
Fruit beverages 6 0.5+0.4d 1.2+27b 0.8+0.8¢cd
Carbonated beverages | 11 0.5+0.6d 0.0+0.0b 0.2+0.1d
Sports drinks 3 0.3+0.2d 0.1 £0.0b 0.2+0.2d
Caffeinated beverages | 6 3.3+4.3¢cd 29+3.3b 2.1+1.8¢
Alcoholic beverages 14 0.9+0.8d 1.5+1.3b 1.8+1.3¢
Mixed beverages 16 0.6+0.7d 0.2+0.5b 0.3+0.2d
Teas 6 0.0+0.0d 0.0+0.0b 0.1+0.0d
Natural mineral water 5 0.1+0.1d 0.0+0.0b 0.1+0.1d
Milks 10 13.3+7.00 8.6+2.02 4.1+1.0b
Fermented milks 5 22.1+11.32 9.7+5.92 46+26b
Soymilks 3 6.4+6.2¢ 9.2+0.82 6.9+1.92a
Total beverages 91 3771 24+39 1.6x21

Values per 200 ml of beverage are given. Data represent mean + standard deviation. Reference intake means adequate intake
for K (3500 mg) and recommended intake for Ca (900 mg) and Mg (400 mg) of 15-18 aged male adolescents [19]. Different
capital letters in a column indicate significant difference calculated by Duncan’s multiple range test at o = 0.05 (a>b>c>d).

n — number of samples.

237



Choi, M.-K. et al.

J. Food Nutr. Res., Vol. 59, 2020, pp. 233-240

gether with the aspect of high sugar concentration
and the stimulant effects of caffeine.

Several beverage intake studies focused on SSB
in children and adolescents [32, 33]. SSB provide
energy, so the consumption of these beverages
has become a major energy contributor to modern
diets and has been linked to health problems such
as excessive weight gain, diabetes, metabolic syn-
drome or dental caries [9, 34, 35]. Considering
the increase in consumption of SSB by children
and adolescents due to marketing by suppliers,
this study evaluated the mineral concentration
in beverage products per price and energy. Com-
paring cost effectiveness of mineral content per
one dollar, regarding the calcium content it was
highest for fermented milks (177.98 mg), followed
by milks (148.70 mg) and soymilks (97.72 mg);
regarding the potassium content it was highest
for soymilks (474.71 mg), followed by milks
(382.55 mg) and fermented milks (283.43 mg); re-
garding the magnesium content it was highest for
soymilks (42.13 mg), followed by milks (20.74 mg)
and fermented milks (15.94 mg); regarding the bo-
ron content it was highest for soymilks (0.48 mg),
followed by fruit juices (0.29 mg) and mixed
beverages (0.28 mg; Tab. 4).

The mineral content per 418.68 kJ (100 kcal) of
energy is shown in Tab. 5. The calcium content was
highest in fermented milks (125.19 mg), followed
by milks (87.82 mg) and soymilks (40.59 mg).
The potassium content was highest in soymilks
(232.05 mg), followed by milks (230.14 mg)
and fermented milks (204.97 mg). The magne-
sium content was highest in soymilks (19.32 mg),
followed by milks (12.57 mg) and fermented milks

(11.22 mg). The boron content was highest in fruit
juices (0.29 mg), followed by soymilks (0.25 mg)
and mixed beverages (0.15 mg). These results re-
garding the minerals consumed per unit price or
energy of the beverage were also high in milks,
soymilks, fermented milks and fruit juices. An in-
teresting result was that the mineral content con-
sumed per unit price or energy of the beverage
was low for SSB such as carbonated beverages,
fruit beverages or sports drinks. Our results indi-
cated that SSB are not desirable in terms of mi-
neral nutrition for children and adolescents, and
that they are high-calorie contributors as well.
This study has some limitations, in particular,
the nutritional evaluation of minerals focusing on
calcium, potassium, magnesium and boron was
performed primarily on beverages commonly sold
in Korea, but the limited number of samples of 91
is not fully sufficient to represent the entire mar-
ket offer of beverages. If the number of samples
of the beverages to be analysed was greater,
it would be necessary to evaluate the mineral
concentration using a more detailed classification.
In addition, further research can be suggested to
evaluate the bioavailability of minerals contained
in beverages, as mineral bioavailability may vary
with the beverage type and with other components
contained in the beverages. Despite these limita-
tions, at a time when consumption of processed
beverages is increasing, comparative evaluation
of various beverages through various aspects (e.g.
concentration, economic value, or nutritional den-
sity) of minerals, which have high nutritional im-
portance but had not been assessed, makes sense.
Based on this approach, nutritional evaluation of

Tab. 4. Mineral content with respect to price of processed beverages sold in Korea.

Type of beverage n Ca [mg] K [mg] Mg [mg] B [mg]
Fruit juices 6 25.78 +44.88¢ 64.04 + 144,544 7.95+6.90¢ 0.29+0.21ab
Fruit beverages 6 7.07 +5.16¢ 44.21 +101.054 4.56 +3.96¢ 0.04 +0.08P
Carbonated beverages | 11 7.03+9.26¢ 0.64 +0.90d 1.05+0.91¢ 0.04 £0.02P
Sports drinks 3 4.42 +3.84¢ 4.29 +1.00d 1.57+1.34¢ 0.15+0.03ab
Caffeinated beverages | 6 22.39+28.71¢ 75.32 +85.384 6.19+4.89¢ 0.03 +0.03P
Alcoholic beverages 14 8.82+12.70¢ 38.79 £ 27.65d 6.74x7.41¢ 0.15+0.172ab
Mixed beverages 16 29.53 +69.95¢ 11.07 =29.08d 3.83+7.33¢ 0.28 = 0.6520
Teas 6 0.12+0.21¢ 0.94 +£0.34d 0.90 +0.25¢ 0.01+£0.01P
Natural mineral water 5 5.08 +4.39¢ 0.06 +0.03d 1.34+0.53¢ 0.11+£0.082b
Milks 10 148.70 £ 79.252b 382.55 +114.25P 20.74 +5.08b 0.10 £0.032p
Fermented milks 5 177.98 +58.252 283.43+91.81¢ 15.94 +£5.76° 0.14 +0.06¢pP
Soymilks 3 97.72+99.71P 474.71 +=188.272 42.13+22.532 0.48+0.182
Total beverages 91 40.72£71.57 93.56 + 158.98 7.80+10.72 0.15+0.30

Values per 1 US dollar of beverage are given. Data represent mean = standard deviation. Different capital letters in a column
indicate significant difference calculated by Duncan’s multiple range test at oo = 0.05 (a>b>c>d).

n — number of samples.
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Tab. 5. Mineral content with respect to energy value of processed beverages sold in Korea.

Type of beverage n Ca [mg] K [mg] Mg [mg] B [mg]
Fruit juices 6 23.41 £40.04¢cd 57.64 +129.44bc 7.33 +5.94bed 0.29+0.21
Fruit beverages 6 5.53+4.52cd 45.59 +106.56 bc 3.84 +3.89¢cd 0.04 +0.08
Carbonated beverages | 11 5.81+5.48¢cd 0.56 £0.64°¢ 0.90 +0.59d 0.04+0.03
Sports drinks 3 449+411cd 3.31 £1.76¢ 1.58+1.41d 0.13+0.09
Caffeinated beverages | 6 27.73 £32.85¢d 139.18 + 168.06 2P 9.57 £6.93bc 0.06 £0.10
Alcoholic beverages 14 6.59 +6.42¢cd 43.71 = 34.72bc 6.76 £ 6.12bcd 0.14+0.16
Mixed beverages 16 9.96 +11.97¢d 6.47 £15.57¢ 2.86 +£5.78¢d 0.15+0.28
Teas* 2 0.00 +0.00d 2.13+0.62¢ 1.84 +1.02d 0.01x=0.01
Milks 10 87.82 +45.05P 230.14 +=56.632 12,57 +2.83b 0.07 =0.02
Fermented milks 5 125.19+32.722 204.97 = 81.222 11.22+£3.81P 0.10+0.03
Soymilks 3 40.59 = 43.26¢ 232.05+32.082 19.32 +£1.342 0.25+0.08
Total beverages 82 28.83 =43.58 78.62=110.21 6.59+6.48 0.12+0.17

Values per 418.68 kJ (100 kcal) of beverage are given. Data represent mean + standard deviation. Different capital letters in
a column indicate significant difference calculated by Duncan’s multiple range test at o = 0.05 (a>b>c>d).
* — natural mineral water (n = 5) and tea (n = 4) are excluded; n — number of samples.

more beverages and processed foods is required to
expand the knowledge on a wider variety of nutri-
tionally important minerals in the future.

CONCLUSIONS

Dairy milk, soymilk, and fruit juices had
greater value in mineral nutrition such as calcium,
potassium, magnesium and boron in terms of con-
centration, cost effectiveness and nutritional den-
sity. Although these beverages are well known to
be health-promoting, their nutritional value as
an important mineral contributor should also be
highlighted to adolescents because of their high
consumption of beverages and the nutritional im-
portance of various minerals.
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