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ABSTRACT

The purpose of this study was to investigate the relation among mineral intakes, blood pressure, and blood lipids for
health management of Korean adults over 20 years old. Subjects were recruited from the districts where they lived,
which included rural (Yoju, n = 137), coastal (Taean, n = 100), and urban district (Suwon, n= 117). Anthropometrical
measurement, blood pressure measurement, dietary intake assessment using 24-hour recall method, and blood collection
and analysis of blood lipids were conducted. The average age, height, weight, and BMI were 54.7 years, 168.5 cm,
67.3 kg, and 24.5 kg/m’” for men and 53.9 years, 153.8 cm, 59.2 kg, and 25.0 kg/m’ for women, respectively. The mean
daily intakes of total food and energy were 1219.1 g and 1740.9 kcal for men and 1071.3 g and 1432.6 kcal for women.
The mineral intakes of men and women were 448.5 mg and 400.4 mg for calcium, 955.3 mg and 803.7 mg for pho-
sphorus, 13.3 mg and 11.1 mg for iron, 4302.8 mg and 3393.3 mg for sodium, 2588.0 mg and 2264.9 mg for potassium,
and 8.9 mg and 7.3 mg for zinc. The daily intakes of energy, calcium, zinc, vitamin B,, and vitamin E were 76.1%,
60.1%, 73.1%, 68.6%, and 80.4% of RDAs, respectively. The intakes of energy, calcium, zinc, vitamin B, and E were
not meet Korean RDAs. Especially, calcium, zinc, and vitamin B, were less than 75% of RDAs. Blood pressure of the
subjects was 128.3/75.5 mmHg for men and 124.1/73.7 mmHg for women. Serum lipids of men and women were
180.2 mg/dL and 184.9 mg/dL for total cholesterol, 160.8 mg/dL. and 137.6 mg/dL for triglyceride, 41.5 mg/dL and
44.7 mg/dL for HDL-cholesterol, 106.6 mg/dL and 112.7 mg/dL for LDL-cholesterol, and 3.5 and 3.3 for atherogenic
index. While serum triglyceride and AI of men was significantly higher, HDL-cholesterol was lower than those of women.
In the relation among mineral intakes, blood pressure, and serum lipids, we found a significantly negative correlation of
intakes of calcium, calcium/phosphorus, calcium density with systolic blood pressure. There were significantly negative
correlation between intake of calcium/phosphorus and serum cholesterol, calcium density and serum cholesterol, sodium
intake and serum HDL-cholesterol. Based on these results, we concluded that high intakes of calcium, calcium/pho-
sphorus and low sodium intake were associated with favorable blood pressure and serum lipid profiles in adult men and
women. (Korean J Nutrition 38(10): 827 ~835, 2005)
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Table 1. Distribution of the subjects’ sex and age n (%)

Age
(years) 20—-29 30 -39 40— 49 50— 59 60— 69 70 - 82 Total
ex

»

10 7 37 32 38 25 149

Men 08 @0 08 ©O (07 @) @)
Women 23 50 59 46 22 205
(1.4) (65 (4N 67 (130 B2 G119
15 30 87 N 84 47
ot 42 85 48 @57 @37 a3z A
Table 2. General characteristics of the subjects
Variables Men Women  Total subject  Signifi-
(n = 149) (n = 205) (n = 354) cance
Age (yrs) 547 £ 139 539+ 129 542+ 133 NS
Height 1658 £ 6.7 153.8 63 1589 +8.8 p<0.001°
(cm)
Weight 673+ 95 59.2+11.3 626+ 11.3 p<0.001
(kg)
BMP? 245+ 3.1 25.0 = 4.1 248 £ 3.7 NS
(kg/m?®)
1) Mean + SD

2) Body mass index

3) Not significant

4} Significant difference between men and women by Student’s
-test

Table 3. Smoking. drinking status and occupation of the subjects
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Variables Men (n = 149) Women (n =205) Total subject (n = 354) Significance
Smoker 58 (38.9%) 7 ( 3.4%) 65 (18.4%) Z*=188111"
Ex-smoker 44 (29.5%) 4.( 2.0%) 47 (13.6%) (df =2)
Non-smoker 47 (31.5%) 194 (94.6%) 241 (68.1%) p<0.001
Drinker 95 (63.8%) 71 (34.6%) 166 (46.9%) 2" =29.389
Non-drinker 54 (36.2%) 134 (65.4%) 188 (53.1%) gfofoé%
Agriculture 43 (28.8%) 25 (12.2%) 68 (19.2%)
Fishing 22 (14.8%) 15 ( 7.3%) 37 (10.5%) £ = 34.555
Occupation Service 4 ( 2.7%) 22 (10.7%) 26 ( 7.3%) - (df = 4)
Business 38 (25.5%) 43 (21.0%) 81 (22.9%) p<0.000
Labor & housekeeping 42 (28.2%) 100 (48.8%) 142 (40.1%)

1 Significance of x?value by x*test
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Table 4. Daily nutrient intakes of the subjects

Variabies Men (n = 149) Women (n = 205) Total subject (n = 354)
Food (@) 1219.1 + 661.3" 1071.3 + 597.8 1133.5 + 628.7
Energy (kg)*** 1740.9 £ 655.9 1432.6 + 648.1 1562.4 + 668.1
Protein (g)*** 69.6 + 34.4 56.6 = 31.6 62.1 =334
Plant protein (g)** © 371153 316152 33.9 =155
Animal protein (g)* 325+ 299 250 + 23.3 28.2 £ 265
Fat (g}** 371 £ 290 294+ 233 327 £ 261
Piant oil (Q) 15.0 £ 12.1 137 £119 142 =120
Animal fat (g)** 222 +245 15,7 £ 168 18.4 = 20.1
Cholesterol (mg) 191.5 = 166.7 1769 = 157.2 182.5 +161.2
Carbohydrate (g)** 262.2 + 82.9 233.0 £ 100.2 2453 £ 94,3
Fiber (g)** 6.7 =34 56 +33 6.1 +34
Ash (mg)** 18.7 = 84 157 £ 84 170t 85
Ca (mg) 448.5 + 229.1 400.4 + 241.4 420.6 + 237.1
Plant Ca (mg)*** 282.6 = 141.1 230.6 +£124.5 252.5 £ 134.0
Animal Ca (mg) 165.8 = 170.0 169.8 = 186.0 168.1 + 178.0
P (mg)*** 955.3 + 416.4 803.7 = 419.9 867.5 = 424.0
Ca/P 05+02 0502 05*0.2
Fe (mg)*** 13.3 £ 6.0 11.1 £55 120t 58
Plant Fe {(mg)** 9.8 40 8643 9.1+43
Animal Fe (mg)** 3540 25+24 29+ 32

Na (mg)*** 4302.8 £ 1882.6 3393.3 = 1842.2 3776.1 £1910.3
K mg)** 2588.0 = 11424 22649 = 1131.3 24009 £ 1145.5
n (mg)*** 89+43 73+32 79 +38
Ca density (mg/1000 kcal) 263.0 £ 123.1 283.7 £137.4 2750 £ 1318
P density (mg/1000 kcal) 546.1 £130.7 562.2 + 160.5 555.4 + 142.5
Fe density (mg/1000 kcal) 7725 78+25 78 £25
Na density (mg/1000 kcal) 2647.5 £ 1069.7 2409.8 + 984.5 2467.7 £ 1017.6
K density (mg/1000 kcal)* 1496.6 + 458.8 1696.9 + 483.5 1664.7 £ 475.2
Zn density (mg/1000 kcal) 51112 5111 51+12
Vitamin A (zg RE) 701.0 + 824.3 587.3 * 464.6 63562 + 6425
Vitamin B, (mg)** 1006 09+05 0906
Vitamin B, (mg)** 09 £06 0805 09 +£05
Vitamin B; (mg)** 19+10 1.6 £09 1.7 £ 09
Niacin (mg)*** 169 + 838 128 £72 14.1 = 8.1
Vitamin C (mg) 78.6 £ 59.2 71.9 = 80.6 74.8 + 54.4
Folate (zg)** 274.3 + 1709 2222 1413 244.1 +156.4
Vitamin E (mg) 7978 82110 8098

1) Mean £ 8D

*: p<0.05, #+: p<0.01. *++: p<0.001, Significant difference between men and women by Student’s t-test
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1740.9 kcal, 932} Z+z} 1071.3 g, 1432.6 kcal °]3ith
24, Q, &, UYEE, ZF, o9 AHRE IR A%
448.5 mg, 955.3 mg, 13.3 mg, 4302.8 mg, 2588.0 mg,
8.9 mg °lglem, oA} Zkz} 400.4 mg, 803.7 mg, 11.1
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Table 5. Percentage of RDA consumed for each nutrient of the
subjects
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g2kl 114.8%, 83.8%, 116.2%, 98.2%, 88.9% KTt
+23A F34t} (p<0.001, p<0.001, p<0.01, p<0.05,
p<0.01).
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7ol deke At 128.3/75.5 mmHg, S3A 124.1/73.7
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Table 6. Blood pressure and lipid profiles in serum of the subjects

Variables Men women Total subject
(n=149) (n = 205) (n = 354)
SBP (mmHg)? 1283 +17.8" 1241 +203 1259+ 19.3
DBP (mmHg)® 755+106 737119 745+114
Totalchalesterol a0 4 360 1849+ 364 1829 + 366
(mg/dL)
Triglyceride 160.8 + 948 137.6 730 147.3 + 825
(mg/dL)
HDL-cholesterol 4, 5, 105 447110 434+ 109
(mg/dL)
LDL-cholesterol
+
(mg/dD) 106.6 £ 304 1127 +30.3 1101 + 304
AP 35+09 3309 34+09
1) Mean £ SD

2) Systolic blood pressure

3) Diastolic blood pressure

4) Atherogenic index: (total cholesterol - HDL-cholesterol) /HDL-
cholesterol

*: p<0.05, #*: p<0.0], Significant difference between men and
women by Student’s t-fest

Table 7. Correlation ombng mineral intakes, general characteri-

Variables Men Women Total subject stics, and energy intake of the subjects

(n=149) (n = 205) (n=354) ] ] ] ,  Energy
Energy 762+ 269  760+342 761 +313 Variables  Age  Height Weight BMI™ 4, o
Protein 1014+ 491 1029+ 574 1023+ 540 Ca -0.14* 015 007 -002 058
Ca 64,1 +32.7 572345  60.1 +339 P -021** 024 0.14* -001 0.86**
pre+ 1365+ 595 1148+ 600 123.9 =606 Mineral Ca/P 002 -009 -007 -002 -0.15*
Fe*** 1109 + 50.1 83.8 452 952+ 49.] intake € 010 020*** 009 -004 075"
n 73.8 + 36.0 726 £324 731 %339 Na -0.12* 025 011* -004 0.67***
Vitamin A 1001 £117.8 839 +664 907 +918 K =014* 020 0.14* 002 0.76***
Vitamin B 93.9 = 47.0 869 +538  89.9+512 Zn —0.15" 022 0.15* 001 083
Vitamin B, 726 £ 419 657 376 686+ 39.6 Ca -003 -005 -004 -001 -0.10
Vitamin B 1354 £ 69.2 1162+ 649 1243 + 673 P -012* 002 000 -001 -000
Niacin* 110.8 £ 56.7 98.2 + 552 1035+ 56.2 Mineral  Fe 006 -003 -008 -008 -0.10
Vitamin C 1123+ 846 1028 +723 1068 +77.8 density Na 004 005 -003 -007 -0.11*
Folate** 109.7 + 68.4 889 £ 565 977 +625 K 001 -005 0.03 006 ~0.09
Vitamin € 78.8 + 785 815+ 109.5 804975 n  -001 0.00 000 -001 -0.06

1) Mean =+ SD 1) Body mass index

*: p<0.05, #+: p<0.01, =+=: p <0.001, Significant difference bet-
ween men and women by Student’s t-test

+ p<0.05, *+: p <001, *+*: p<0.001, Significance by Pearson’s
correlation test
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Table 8. Correlation among mineral intakes, blood pressure, and serum lipids of the subjects

Variables SBP” DBP?  Total cholesterol  HDL-cholesterol  LDL-cholesterol  Triglyceride AP

Ca -0.13* -0.09 -0.08 -0.07 -0.07 0.01 -0.00

P -0.09 -0.04 0.00 -0.02 -0.03 0.08 0.00

Co/p 001" -0.08 -0.13* -0.09 -0.08 ~-0.08 -0.01

Mineral o -0.09 -0.06 -0.05 -006 -0.05 001 001
intake

Na -0.10 ~0.09 -0.09 -0.11* -0.10 0.06 0.02

K -0.07 -0.04 -0.01 ~0.05 -004 0.09 0.03

n -004 -0.03 -0.01 -0.05 -0.04 0.09 0.02

Ca -0.12* -0.08 -0.11* -0.06 ~0.10 -0.02 -0.04

P -0.09 ~0.02 ~-0.04 - 0.02 -0.09 0.06 -0.09

Mineral Fe -0.05 ~0.02 -0.08 -0.03 -0.06 ~0.04 -0.04

density Na -0.10 ~0.08 -0.08 -0.10 -0.07 0.00 -0.05

K -0.06 -0.02 -0.06 -0.05 -0.07 0.03 -0.02

Zn 0.01 0.03 ~0.05 0.04 -0.09 0.02 -0.09

1) Systolic blood pressure
2) Diastolic blood pressure

3) Atherogenic index: (total cholesterol - HDL-cholesterol) /HDL-cholesterol

*: 0 <0.05, Significance by Pearson’s correlation test

2o 83 SAXAL §8kA ¥9ko HDL—Zg~H)
E2 FY3HA Ut (p<0.05, p<0.01).
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