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ABSTRACT

This study was carried out to estimate the relationship between dietary intakes, blood levels,
and urinary excretions of zinc, copper, and iron and serum lipids in 30 healthy adults living in
Korean rural area. Analyses for the nutritional status of the subjects were performed by 3-day
intake record, duplicated diet collections, 24-hour urine collections, and venous blood sampling
before measuring of blood pressure. The daily intakes of zinc, copper, and iron estimated for 3
days were 8.2mg, 3.0mg, and 12.7mg in men and 8.4mg, 3.7mg, and 12.3mg in women,
respectively. The serum contents of cholesterol, triglyceride, and HDL-cholesterol were 165.
9mg/dl, 119.4mg/dl, and 43.7mg/d! in men and 154.1mg/dl, 88.2mg/dl, and 47.1mg/dl
in women, respectively. The serum levels of zinc, copper, and iron were 146.0pg/dl, 120.3pg/
dl, and 131.1pg/dl in men and 140.6pg/dl, 117.3pg/dl, and 112.2pg/dl in women,
respectively. In the relation between dietary intakes, serum levels, and urinary excretions of
these minerals, there were significantly positive correlation between zinc intake and copper
intake(p<0.05), copper intake and urinary excretion(p<0.001), and iron intake and serum
zinc level(p<0.05). In the relation between these minerals and serum lipids, dietary zinc
showed positive correlaion with triglyceride(p<0.05), serum copper showed positive
correlation with HDL-cholesterol(p<0.05), and serum zinc/copper rato showed negative
correlation with HDL-cholesterol(p <0.05). (Korean J Nutrition 29(10) : 1112~1120, 1996)
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Table 1. Physical characteristics of the subjects

Azse 25~5949 AYUR EAAt 12“‘
AR A 18809tk ¥ 7 BadEe 4
8A19} 41.94), B4 AL 167.5cmet 154.6cm, zal
PFAEE 61.9kgT 55.3kgeltt. B ALFAF
=93y 247 22,07 23.10190e0, HEEeke EA
A7} 117.5/80.8mmHgel 2 AR A= 110.0/73.
9mmHgSA o

2. AU ME|AEY

ZA RS %A M3 HElE Table 29+ 20t
Uz dadase] 43 19 Hd gL 30~4947t
9176keal, 50~59417} 1914kcal® e2¢) JYALL
Bzl vl E W 2t Ao 87.1%9F 79.8%9 A

Az By om 26~5949) BEEZ o|F oA g4
A0l Aol 1587 2kcalE =9l JLuARE]
79.4%9) AF 0 &S Vet F 3T F 92
AA, dAe] 3t U FNEL AT 734
134 13.0012™, oA 76.4:10.3:13.328 T
AR Q% ouA] dAugo] ¥ AoE vEyTh
19 #B#F otdy AHFL @At 8.2mg, A7 8.
4mgo @ 329 ARG viwd wf Fi 22} 54,
1% 70.0%9 AHAFES 1) i e

Variables Men(n=12) women(n=18) Total(n=30)
Agelyears) 458+11.1" 419+11.0 43.5+11.0
Height(cm) 1675+ 5.8 1546+ 5.6 159.8+ 8.5
Weightikg) 619+ 7.8 553+ 8.3 579+ 86
BMI? 220+ 2.3 231+ 3.0 227+ 28
SBP(mmHg)” 117.5+£22.2 110.0+£11.9 113.0+£16.9
DBP(mmHg)* 80.8+15.6 73.9+ 8.5 76.7+12.1

1) Mean tstandard deviation
3) Systolic blood pressure

Table 2. Daily nutrient intakes of the subjects

2) Body mass index [weight(kgy/height(m)’]

4) Diastolic blood pressure

Nutrients Men Women

Intake % of RDA Intake % of RDA
Energy(kcal)” 2176.34+974.7 87.1 1587.2+536.7 79.4
Energy(kcal)” 1914.8+497.7 79.8
Protein(g) 656+ 26.7 87.5 553+ 17.9 922
Animal protein(g) 278+ 11.3 10.0+ 3.2
Fat(g) 307+ 27.2 19.1+ 8.9
Carbohydrate(g) 371.6+176.4 318.6+103.9
Crude fiber(g) 69+ 3.7 70+ 35
Vitamin C(mg) 98.2+ 615 178.5 77.7+ 407 141.3
Zn(mg)” 82+ 45 54.7 8.4+ 47 70.0
Cu(mg)” 3.0 14 3.7€ 1.7
Fe(mgy™" 127+ 7.6 105.8 133+ 5.8 73.9
Fe(mg)’*? 1.0+ 6.1 925

1) Subjects aged 30 — 49 years in men(n=38)
3) Analysis data of dietary zinc, copper and iron
3-1) Subjects aged 20 — 49 years in women(n=13)

2) Subjects aged 50 - 59 years in men(n=4)

3-2) Subjects aged 50 - 59 years in women(n=>5)
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ZAM AL EA A1 A g-e Table 33 #}. Yy
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Table 3. Serum lipid levels of the subjects (mg/dl)
Variables Men(n=12) Women(n=18) Totalin=30)
Cholesterol 165.9+28.9" 154.1+35.3 158.8+32.9
Triglyceride 119.4+50.9 88.2+38.7 100.7+45.8
HDL-cholesterol” 43.7+11.5 471+ 9.0 457+ 9.9

1) Mean +standard deviation

2) High density lipoprotein-cholesterol

Table 4. Serum and urinary levels of Zn, Cu, and Fe in the subjects -

Variables Men(n=12) Women(n=18) Total(n=30)
Serum
Zn(pg/dl) 146.0+27.0" 140.6+26.4 142.8+26.3
Cu(pg/dl) 120.3+25.7 117.3+17.9 118.5+20.6
Fe(pg/di) 131.1£42.6 112.2+359 119.8+38.5
Hemoglobin(g/dl) 15.1+ 1.1 131+ 038 140+ 1.0
Hematocrit(%) 452+ 3.4 39.8+ 26 419+ 39
Urinary excretion
Zn(ug/day) 310.3480.1 291.0498.2 298.2+90.2
Cu(pg/day) 60.0+20.2 70.8+30.1 67.0+30.4
Fe(pg/day) 160.2+88.2 242.1+£78.5 210.2+98.8

1) Mean +standard deviation
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Table 5. Correlation matrix between intakes, serum levels, and urinary excretions of Zn, Cu, and Fe (n=30)
Dietary Serum Urinary
Zn Cu Fe Zn Cu Fe Zn Cu Fe

Dietary

Zn 0.40* -0.03 0.08 -0.06 0.08 0.25 0.29 0.02

Cu 0.08 0.21 0.09 0.04 0.33 0.76*** 0.32

Fe 0.46* -0.19 0.23 0.07 0.12 0.01
Serum

Zn 0.16 0.40*% -0.07 0.34 0.24

Cu -0.32 0.08 017 -0.05

Fe 0.13 -0.03 -0.23
Urinary

Zn 0.17 -0.03

Cu 0.40*

Fe

*5<0.05, **p<0.001



Table 6. Correlation coefficients between dietary, serum, and urinary mineral levels and serum lipids

W 2R B G 55 29(10) ¢ 1112~1120, 1996/ 1117

(n=30)

Cholesterol Triglyceride HDL-cholesterol

Dietary Zn -0.35 0.40* 0.27
Cu 0.35 0.08 0.06
Zn/Cu" -0.05 -0.20 0.02
Fe -0.07 -0.09 -0.04

Serum Zn 0.12 0.16 -0.28
Cu 0.01 0.1 0.40*
Zn/Cu® 0.03 0.02 ' . —-039*
Fe 0.16 -0.19 -0.30
Hb 0.32 0.18 -0.23
Hct 0.29 0.12 -0.20

Urinary Zn 0.39* —0.42¢* 0.06
Cu -0.35 0.77%** 0.55**
Zn/Cu” -0.08 -0.10 -0.13
Fe 0.14 0.23 0.09

1) Dietary Zn/Cu=3.1+2.4 *p<0.05

2) Serum Zn/Cu=1.3+0.4 *5<0.01

3) Urinary Zn/Cu=4.8+2.2 *++0 <0.001
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