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Relationship Among Dietary Intake, Blood Level, and Urinary Excretion of
Minerals and Blood Pressure in Korean Rural Adult Men and Women

Sung, Chung Ja * Choi, Mi Kyeong - Jo, Jae Hong - Lee, Joo Yeon
Department of Food and Nutrition, Sookmyung Women's University, Seoul, Korea

ABSTRACT

This study was carried out to estimate the relationship between dietary intake, blood level,
and urinary excretion of minerals and blood pressure in 30 healthy adults living in rural
area of Korea(12 males and 18 females). Analysis for the nutritional status of the subjects
were performed by 3-day dietary intake record. duplicated diet collection, 24-hour urine collec-
tion, and venous blood sampling before measuring blood pressure. The mean blood pressure
of subjects was 117.50/80.83mmHg in males and 110.00/73.89mmHg in females. The mean daily
intakes of Na, K. Ca, P, Mg, Fe, Cu. Zn estimated for 3 days were 19997mEq. 49.56mEq,
452.50mg, 725.57mg, 240.40mg, 1248mg, 341mg 828mg, respectively. The serum concentrations
of Na, K, Ca, P, Mg, Fe, Cu, Zn were 139.83mEq/dl, 406mEq/dl 886mg/dl, 3.28mg/dl, 2.13mg/dl,
0.12mg/dl, 0.12mg/dl, 0.14mg/dl, respectively. The 24-hour urinary excretions of Na, K, Ca, P,
Mg, Fe, Cu, Zn estimated for 169.60mEq, 39.37mEq, 80.40myg, 398.97mg, 64.77mg, 0.21mg. 0.07mg,
0.29mg, respectively. No significant correlation was found between dietary intake, serum concent-
ration, and urnary excretion of minerals and blood pressure. But, the serum Ca/Mg ratio
showed negative correlation with the systolic and diastolic blood pressure at the level
of significance of 5%. The study verifies the need for more systematic studies on interrelation-
ship among minerals and mineral requirements in normotensive and hypertensive subjects.

KEY WORDS : mineral intake - scrum mineral content * urinary mineral excretion * blood
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Table 1. Physical characteristics of subjects
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Variableg Male(n=12) Female(n=18) Towml(n=350)
Age(years) 458+ 1110 419£11.0 435+ 11.0
(29~59)2 (26~59) (26~59)

Height{cm) 167.5% 5.8 154.6= 5.6 1598+ 85
Weighr(kg) 61.9% 7.8 553+t 8.3 57.9% 8.6
BMI(kg/m?2)3) 22,0+ 2.8 25.1% 8.0 227+ 238
SBP(mmHg)® 117.5£22.2 110.0=11.9 113.0+ 16.9
DBP(mmHg)% 80.8%£ 156 7%.9% 8.5 76.7+ 12.1

1) Meant standard deviation

2) Range of values

3) Body mass index{weightheight®)
4) Systolic blood pressure

5) Diastolic blood pressure
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Table 2. Mean intakes of nuwients and comparisons with the RDA

Male (n=12) Female (n=18)
Intake? % of RDAY Iniake % ol RDA
Energy(keal)
20~49 yrs. 2176.5+ 1174.7% 87.1 1618.9+ 738.7%1) 80.7
50~59 yrs. 1914.8% 497.7% 87.0 1517.9+ 189.641) 79.9
Carbohydrate(g) 371.6f 176.4 318.6% 103.9
Far(g) 80,7t 273 19.1£ 8.9
Protein{g) 656 26.7 95.7 553+ 17.9 92.2
Animal protein(g) 273+ 113 10.0= 3.2
Dietary fiber(g) 6.9t 37 7.0 3.5
Sodium(mEq) 166.6 56.6 222.2+ 80.3
Potasstum(mEq) 40.1+ 151 559+ 232
Calcium(mg) 491.1%+ 175.2 81.9 426.7% 147.7 71.1
Phosphorus(mg) 821.0% 665.0 661.9+ 503.3
Magnesium(mg) 2544+ 785 239.0%+ 96.2
Iron(mg) 148t 738 148.3 14.0f  7.59 77.6
1252 669 1254
Copper(mg) 30L& 14 37+ 1.7
Zinc(mg) 8.2+ 4.5 8.4+ 47

1) Meanz standard deviation

2) Recommended Dietary Allowances for Koreans(fifth revision, 1989)

3) Number of subjects 8

4) Number of subjects 4

5) Dara in menopausal women

6) Data in postmenopausal women
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Table 3. Mineral intakes, serum concenwrations, and 24-hour urinary excretons of subjects

Intake Serum concentration Urinary excretion
(per day) (per dl) (per day)

Na(mEq) 199.97+ 71.18 139.85£ 1.15 169.60% 59.09
K(mEq) 49.56+ 21.56 4.06+ 0.28 39.57% 17.86
Ca(mg) 452.50£ 159.49 8.86% 0.50 80.40t 24.04
P(mng) 725.57+ 567.81 3.2840.60 398.97+ 161.07
Mg(mg) 240.40% 78.53 2.13+ 0.81 64.77% 35.51
Fe(mg) 1248f 6.97 0.12+ 0.04 021+ 0.18
Cu(mg) 341t 1.65 0.12+0.02 0.07+ 0.03
Zu(mg) 8.28+F 4.59 0.14+0.08 029+ 0.09
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Tahle 4. Correlation coefficients berween minerals

and blood pressure

Correlation coefficient

Mineral P value
SBP DBP
Dietarv
Na 0.02 0.02 NSt
K 0.03 0.01
Ca —-0.12 —0.01
P 0.30 0.29
Mg —0.18 ~0.14
Fe 0.11 0.04
Cu —0.12 —0.17
Zn 0.02 —0.04
Serum
Na 0.01 —0.02
K 0.19 0.14
Ca —0.16 —0.14
P —0.27 —0.25
Mg 0.27 0.34
Fe —0.18 —0.11
Cu 0.15 0.15
Zn —0.07 —0.10
Urinary
Na, 0.02 0.02
K —0.27 —0.23
Ca 0.02 0.08
P 0.12 0.12
Mg 0.11 0.12
Fe 0.18 0.17
Cu —0.13 —0.10
Zn —0.08 —~0.11

1) Not significant
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Fig. 1. Relationship between serum Ca/Mg rato and blood pressure of subjects.
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