Potassium Intakes of Some Industrial Workers

Yoon, Young Ok - Kim, Eul Sang * Ro, Hee Kyung*

Department of Food Science & Nutrition, Dankook University
*Department of Food Science & Nutrition, Chosun University

ABSTRACT

This study was undertaken to evaluate the potassium consumption and excretion in forty

healthy male workers of a tire company in Seoul. Mean postassium intake for three days
in the subjects was 54.5+ 16.7mEq/day(2.13% 0.64g) and urinary excretion of potassium
in 24 hours was 459+ 10.5mEq(1.77+ 0.41g). Thus 83% of dietary potassium was excreted
in the form of urine. Dietary ratio of Na to K was 4.15+ 0.58 while urinary ratio of Na
to K was 520+ 1.11. The main food source of potassium was cooked rice with soybean

in the rice group, potato with soybean paste soup in the part of soup group, and seasoned
Spanish mackerel with raddish in the side dish group. There was a strong correlation between
dietary protein and dietary potassium(r=0.694, p<<0.001). Urinary sodium and potassium
were also strongly associated with each other(r=0.647, p<<0.001).
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Introduction

Potassium is the principal cation in the interior
of living cells, while sodium is concentrated in
the extracellular fluid. Additionally this potas-
sium ion, as an important constituent in tissues
and blood cells, influences transmission of nerve
impulses to muscle fibers and to the contractility
of the muscle itself, notably cardiac muscle.

Some clinical studies reported that administra-
tion of sodium salts to hypertensive patients regu-
larly increased in blood pressure whereas admini-
stration of potassium salts just as regularly lowe-
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of hypertension have been observed in other stu-
dies¥. Thus, beneficial effect of dietary potassium
on hypertension as well as the reciprocal function
of sodium to potassium may also play an impor-
tant role in the development and maintenance
of hypertension.

Information on potassium intake of Korean
workers in an industry is limited. Previously we
reported sodium intakes of industrial workers in
Seoul area®.

The objectives of this study were to collect anal-
ytical data for potassium consumption and excre-
tion in normal healthy Korean industrial workers.
Further we were to determine dietary and urinary
sodium to potassium ratios of workers. The data
from this study will provide the core informations
on potassium intake and excretion of healthy Ko-
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rean males.

Subjects and Methods

The same subjects reported previously in the
paper‘o were used. All these male workers lived
in a dormitory and ate all three meals for three
consecutive days in the cafeteria of the dormitory.
A trained nurse took weight, height and blood
pressure from each subject. Urine samples were
collected for 24 hours. By determination of uri-
nary creatinine level, six subjects were excluded
from this study. Since urinary creatinine level
were below 800mg, the 24-h urine collection was

considered incomplete in six subjects.

1. Diet

Food consumption was calculated by weighing
the food items before and after eating. Every sub-
ject prepared a duplicate composite of all food
they consumed during study periods. 100g of co-
mposites were transported to the lab, homogeni-
zed and aliquots were kept frozen at -25C for
further analysis. By 24-h dietary recall, informa-
tion on snacks eaten between meals were obtai-
ned. Same types of food items between meals were
purchased, prepared and kept frozen for analysis.

2. Analysis

Subjects were given polyethylene bottle contai-
ning 10g of boric acid. 24-h urinary collection
was made starting on the second day of food con-

sumption. Total urinary nitrogen was determined

by Kjeldahl method®. Various food items and
urine were analyzed for potassium content by use
of an atomic absorption spectrophotometer(Hi-
tach 170-30)%.

3. Statistics

Data were expressed as meant SD, Correlation
coefficients were used to establish relationships
among all variables. The variables studied were
carbohydrate intake, protein intake, potassium in-
take and blood pressure.

Results and Discussion

Subjects were between the age of 20—35 yrs.
Average height and weight of subjects were simi-
lar to those of men in Korean national nutrition
survey conducted in 19877, Average systolic blood
pressure was 1203+ 126mmHg and diastolic
blood pressure averaged 75.8+ 7.5mmHg.

As shown in Table 1, mean potassium intake
for all subjects was 54.5+ 16.7mEq/day(2.13+ 0.64
g). In USA the minimum requirement was esti-
mated to be about 40 to 50mEq/day(1600 to 2000
mg)®. Because of the known benefical role of
dietary potassium in hypertension, they recom-
mended 3500mg(90mEq) of potassium intake per
day for adults®. In Japan, they determined ideal
dietary ratio of Na to K for adults was 2—4g : 1g.
In Korea we did not yet decide recommended
level of potassium intake.

In the present study, the concentration of potas-

Table 1. Dietary intakes and urinary excretion of potassium of the subjects

Intake Excretion
mEq/day g/day concentration (mEq/day) (g/day)
(mEg/L)
st day 585t 16.2 2.28% 0.63 - - -
2nd day 49.2% 16.2 1.921 0.63 32.9% 101 45.9%+10.5 1.7710.41
3d day 56.0+ 15.7 2.18% 0.61 - - —~
Average 545+ 16.7 2131+ 0.64 32.9+10.1 4591+ 10.5 1.77£ 0.41

* Meant SD(n=40)
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sium in the urine was 3294 10.1mEq/L(Table 1).
This concentration level was lower than that of
Park’s(41.6+ 21.1mEq/L)® but higher than that
of Suh’s(23.7+ 10.85mEq/L)'®.

The daily urinary potassium excretion was esti-
mated to be 459+ 10.5mEq(1.77+ 041g). This re-
sult was similar to the findings in the male college
students obtained by Park®. Also Kim estimated
the daily urinary potassium excretion of her ado-
lescent subjects to be 43.6mEq“). Her finding was
in 1964 esti-
mated level of urinary potassium excretion to be
378+ 10.8mEq. In the present study, daily intake
of potassium was 2.13+ 0.64g(54.5+ 16.7mEq)
and urinary potassium excretion was estimated
to be 1.77+ 041g(45.9+ 10.5SmEq). Therefore 83%
of dietary potassium was excreted in the form

similar to ours too. However, Chun'?

of urine in our subjects.

When main food sources were concerned,
amount of average intake of potassium from one
serving size was calculated(Fig. 1). In the part
of rice, cooked rice with soybean contained the
highest potassium. In soup group, potato with so-
ybean paste soup was found to contain the highest
amount of potassium. Conversely, sea mustard
with clam soup, contained the lowest potassium.
In the part of side dish, seasoned Spanish macke-
rel with raddish was the source of the highest
amount of potassium,

Table 2 showed potassium content in main food
items. Unsurprisingly cooked rice with soybean
contained the highest potassium in the rice group.
Additionally potassium content of cabbage Kim-
chi was 260.3mg/100g and that of Kagduki raddish
Kimchi was 186.7mg/100g.

Dahl'® reported the reciprocal relationship be-
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Fig. 1.- Amount of average intake of potassium from one serving size in main food.
* Food items
1. Cooked rice with barley 11. Beef soup
2. Cooked rice with soybean 12. Seasoned pork with vegetable
8. Cooked rice with small red bean  13. Seasoned Spanish mackerel
4. Soybean sprout soup 14. Seasoned spinach boiled
5. Cabbage with soybean paste soup  15. Seasoned Alaska pollack
6. Sea mustard with chicken soup 16. Seasoned soybean sprout
7. Sea mustard with beef soup 17. Fried hair tail
8. Chicken soup 18. Seasoned buckwheat and vegetable
9. Potato with soybean paste soup 19. Kimchi, cabbage

—
(=4

. Sea mustard with dam soup

20. Kagduki kimchi, raddish
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Table 2. Potassium contents in main food items

K K
Food name (mg/100g) Food name (mg/100g)
Cooked rice with barley 30.6 Beef soup 24.3
Cooked rice with soybean 97.7 Seasoned pork with vegetable 190.4
Cooked rice with small red bean 574 Seasoned Spanish mackerel with raddish 4719
Soybean sprout soup 45.7 Seasoned spinach boiled 228.5
Cabbage with soybean paste soup 91.2 Seasoned Alaska pollack 678.0
Sea mustard with chicken soup 31.7 Seasoned soybean sprout 169.4
Sea mustard with beef soup 21.8 Fried hair tail 158.3
Chicken soup 28.8 Seasoned buckwheat and vegetable 243.8
Potato with soybean paste soup 108.1 Kimchi, cabbage 260.3
Sea mustard with dam soup 18.8 Kagduki kimchi 186.7

tween sodium and potassium in the development
and maintenance of hypertension. He suggested
that high sodium : potassium ratio in the diet ten-
ded to influence the development of hypertension
while reduction of sodium : potassium ratio to
1 was effective in prevention and improvement
of hypertension. In the present study, our subjects
consumed 2253+ 752mEq of sodium and 54.5%+
16.7mEq of potassium. Thus their dietary ratio
of Na to K was 4.15+0.58(Table 3), which was
higher than that of Dahl’ ', On the other hand,
Kanesawa et al'¥ reported the dietary ratio of

Table 3. Na/K ratio in the diet and urine excreted

per day
Diet Urine
g ratio mEq ratio g ratio mEq ratio
245+ 0.34 4.15%0.58 [3.10+0.64 5.20%1.11

Na to K in 20 Japanese adults was 5.5+ 0.77 which
was higher than ours.

Since urinary excretion of Na was 232.8+ 63.8
mEq and that of K was 459+ 10.5mEq respecti-
vely, it was shown that urinary sodium ; potas-
sium ratio was 5.20+ 1.11(Table 3). Suh!® repor-
ted that this urinary sodium : potassium ratio was
7.2+ 4.54 while values of Park’ s”(4.67+ 2.42) and
Kim's'?(4.7+2.1) showed similar findings. He-
nce our values were in the range of the findings
of these researchers.

It was estimated, in the present study, subjects
consumed 20.35g of nitrogen, whereas they excre-
ted 12.90+ 2.72¢g of nitrogen in the urine. Correla-
tions between dietary and urinary analysis on so-
dium, potassium and nitrogen were shown in Ta-

ble 4. Significant correlations were existed among

Table 4. Correlation between dietary and urinary analysis on sodium, potassium and nitrogen.

Dietary Analysis

Urinary Analysis

Na(r) K(r) Protein(r) Na(r) K(r) Urinary N(1)

Dietary Analysis

Na Q.651%%* 0.611%** 0.435%* 0.312 0.367%*

K 0.694%** 0.411%** 0.528%%* 0.459%*

Protein 0.446** 0.448%* 0.389*

Urinary Analysis

Na 0.647 %% 0.472%%*

K 0.351%

® p<0‘05, ** p<0.01, #*# p<0.001
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Table 5. Correlation coefficient between blood pressure and related variables

S.B.P. D.B.P. Sodium Creatinine Potassium Weight Height
excretion excretion excretion
S.B.P. 0.602%** 0.061 0.145 0.136 0.467** 0.184
D.B.P. 0.168 0.241 0.050 0.293 0.020

S.B.P. © Systolic blood pressure
D.B.P. | Diastolic blood pressure

all the variables, except for association between
Na intake and K excretion. There was a strong
correlation between dietary protein and dietary
potassium(r=0.694, p<0.001). In addition uri-
nary sodium and urinary potassium were strongly
associated with each other(r=0.647, p<<0.001).

As shown in Table 5 systolic blood pressure
was significantly correlated with weight of subje-
cts(r=0467, p<0.01). However, there were no as-
sociations among other variables. Park et al® also
reported the college students in their study sho-
wed no relationships among urinary sodium, po-
tassium and blood pressure. More reserch using
Korean subjects should be done to elucidate this
association clearly.
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