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(selenium: Se), F¥E(covalt: Co), =Z# B d(molybdenum: Mo), 3%
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Table 1. General characteristics of subjects (N=54)

Mean=®=SD Range
Age (year) 41.26 £ 11.42 19.0-66.0
Height (cm) 163.05 £ 6.81 150.0—180.0
Weight (kg) 55.81 £ 7.43 45.0-77.0
BMI (kg/m®) 20.95 £ 2.02 16.6—27.9
— 8 _
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ATHIAES] dY dF 2 Jdn AHAFES Table 20 QoFakgivh. AA
AR oA AFHES H 1881.85 £ 634.01 kcalolal 20—49419)
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g, GdEYSIA 739 £ 3.73 g, 7= EIIA|H 5.03 £ 2.88 g5 AH
P o5 AFH B&L 1 0.86 : 0.58 07 FIHAHALY AFH]go] =
W TR SR AFATE vl Azl FEHAEHES ml Y
AF 7150 AAE] QA kAT FAO/WHO(1994)l4 300 mgolstz 4
HE A8t ed 2 Ao F AxdielA 27 31058 + 181.59 mg,
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86.60%% woktt. wIEMNIS] AHFZFolA Ak 20-494 80.73% = SSkA

gk o] 5 Algletal AAA oz vERIY] HHFES FUTh

\

Collection @ sungshin



Table 2. Nutrients intakes of subjects (N=54)

20—49 ages >50 ages

(n=42)g DRI (n=1§) DRI
Energy (kcal) 1852.65 + 589.39"  92.63  1984.06 £ 792.02"  116.89
Carbohydrate (g) 285.65 £ 88.79 304.10 £ 123.45
Protein (g) 74.11 £ 28.23 164.69 81.94 * 36.59 182.09
Fat (g) 46.92 + 20.10 50.69 * 31.98
Fiber (g) 23.55 £ 11.58 98.13 29.83 + 13.02 135.59
Calcium (mg) 719.34 * 322.84  102.76  730.83 * 521.04 91.35
Phosphorus (mg) 1147.45 + 438.69  163.92 1314.64 *+ 566.89 187.81
Iron (mg) 14.96 + 5.64 106.86 18.09 + 6.73 201.00
Sodium (mg) 4471.22 £ 2281.54 298.08 5073.83 + 2535.07  390.29
Potassium (mg)  3429.01 * 1461.39 72.96  4070.11 £ 1731.35 86.60
Zinc (mg) 11.27 £ 4.74 140.88 12.54 + 4.93 167.20
Vitamin A (xgRE)  932.20 + 537.31  143.42 144283 + 1148.10  240.47
Vitamin B; (mg) 1.29 + 0.49 117.27 1.35 + 0.63 122.73
Vitamin By (mg) 1.38 £ 0.57 115.00 1.49 £ 0.85 124.17
Vitamin Bs (mg) 2.24 £ 0.95 160.00 2.67 + 1.11 190.71
Naiacin (mg) 16.56 £ 6.54 118.29 19.34 *+ 7.56 138.14
Vitamin C (mg) 151.40 + 94.23 151.40  192.70 * 117.65 192.70
Folate (ug) 322.92 + 158.62 80.73 415.57 £ 192.05 103.89
Vitamin E (mg) 12.06 £ 5.71 120.60 15.67 £ 8.06 156.70
Cholesterol (mg) 310.58 = 181.59 328.22 = 224.77
Carbohydrate (%)  62.32 + 6.81 61.27 + 11.57
Protein (%) 15.81 £ 2.71 16.77 £ 3.63
Fat (%) 22.24 + 5.22 22.69 * 8.44
SFA (g) 8.65 + 4.76 8.54 * 6.16
MUFA (g) 7.36 £ 3.42 7.46 + 4.94
PUFA (g) 4.63 + 2.32 6.43 + 4.14
1) Mean*SD

— 10 —

Collection @ sungshin



AT re] ko] FFmivle ke A= Table 33 2k Ze, T
2 AYEs A9 e g 2 o e Fadel &g S,
ZH5e 116.94 = 67.42 mg%, T8l = 5.62 9.71 mg%hZ FIXHT} =
Iy 06 £ 0.02 mg»= FaAHo} ¥kt 1 2] Table 4°A4
AAgE =Avuge el e 2, 7tEH, dFvEY sEE Fawd
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Ul Bl&2 Table 5 oA 9} o] Z4/Q12 8.34 £ 5.20 /1, Zu/4H
S 49.27 + 52.20 /1, Z#/MFav4S 16.05 £ 451 /12 FuA R} 3
L, JEHE/MIUES 1.91 £ 3.20 /12 FuxEch Wekth gokuy)
7 EAudlE B A3 Table 67 2tk /422 6.820 + 4.483 /1,
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it

N
e R
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A g ek ekt
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Table 3. Hair nutritional mineral levels of subjects (N=54)

Nutritional Mean=*SD Reference Range”’ <Reference Range n
minerals (mg%) (mg%) (%)

Ca 116.94 £ 67.42 22-97 0 (0)

Mg 7.76 £ 4.78 2—11 1 (1.85)

Na 8.56 £ 9.27 4-36 16 (29.63)

K 6.07 £ 8.04 2—24 12 (22.22)

Cu 5.62 £ 9.71 0.9-3.9 1 (1.85)

Zn 20.70 £ 21.73 10-21 0 (0)

P 14.35 £ 2.61 11-20 1 (1.85)

Fe 0.73 £ 0.29 0.5-1.6 8 (14.81)

Mn 0.02 = 0.03 0.010-0.130 13 (24.07)

Cr 0.04 £ 0.018 0.02-0.08 1 (1.85)

Se 0.06 £ 0.02 0.08—0.18 46 (85.19)

Co 0.002 £ 0.003 0.001-0.003 0 (0)

Mo 0.003 £ 0.003 0.001-0.008 0 (0)

S 3901.37 = 824.599 2651—-5336 2 (3.70)

1) By TEI (Trace Elements. Inc, Dallas, TX, USA)

_12_
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Table 4. Hair toxic mineral levels of subjects (N=54)

Reference Range’’ >Reference Range

Toxic

mineral Mean = 5D (mg%) n(%)
Hg 0.136 = 0.103 < 0.360 1 (1.85)
Cd 0.002 £ 0.002 < 0.028 0 (0)
Pb 0.097 £ 0.025 < 0.060 51 (94.44)
Al 0.84 £ 0.535 < 3.600 0 (0)

1) By TEI (Trace Elements. Inc, Dallas, TX, USA)
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Table 5. Hair significant mineral ratios of subjects (N=54)

Significant

; . Mean*=SD Range

mineral ratios

Ca/P 8.340 £ 5.204 1.4-3.60/1
Na/K 2.013 = 1.823 1.40-3.40/1
Ca/K 49.268 £ 52.198 2.20-6.20/1
7Zn/Cu 8.643 £ 7.462 4.00—-12.00/1
Na/Mg 1.906 £ 3.196 2.00-6.00/1
Ca/Mg 16.053 £ 4.505 3.00—11.00/1
Fe/Cu 0.318 £ 0.228 0.20—1.50/1

1) By TEI (Trace

Elements. Inc, Dallas, TX, USA)

_14_
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Table 6. Hair toxic mineral ratios of subjects (N=54)

Toxic mineral ratios Mean*+SD Range(©]4})
Ca/Pb 1136.48 = 660.195 84.00/1
Fe/Pb 7.130 £ 2.925 4.40/1
Fe/.Hg 6.820 = 4.483 22.00/1
Se/Hg 0.496 = 0.304 0.80/1
Zn/Cd 14324.51 £ 6070.23 500.00/1
Zn/Hg 175.550 £ 170.943 200.00/1
S/Hg 37412.09 = 185.90.17 25450.00/1
S/Cd 3616715.39 = 2646356.68 71126/2
S/Pb 39958.80 = 5076.77 5690.00/1

1) By TEI (Trace Elements. Inc, Dallas, TX, USA)
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4. 9453 BMIo| w& 2o md|& s

Table 704 Hi= wpel o], dfruldt FolA HEF(p<0.01), A+, &

o] d#S d™(p<0.05)°] @ thdAtelM =A Yeluds 4 Ho] 49

Aol llar, ofd R (p<0.05)2 AHI SO FABAE Ho] AFO]
Z7SE O e 2SS Bk ook vjd|Zgy BMIQS] AlaaA o

BMI(p<0.05) EFellA o4l ko] Auadel A, v FAvvzy

G olE3 it Table 8olA 9} o], BMIE= F&Fvul"d v YEE/
kY5 (p<0.05), F/H(p<0.05)3 o] AHAAE HJL ofd/7t=F
(p<0.01), &/7t=H(p<0.05)9 #+2o3 =9 FAAAE Bt AdF2 =
Arvld ¥l obd/FFEH(p<0.0001) 3% &< el S/Pb(p<0.0001) <}

¥l AppAE BT
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Table 7. Correlation coefficient between hair minerals and age and BMI

(N=54)
Age(year) BMI(kg/m?)
Nutritional minerals
Ca 0.0399 —0.0700
Mg —0.0029 —-0.1242
Na 0.3800™ 0.3322°
K 0.2419 0.2921°
Cu 0.0037 —0.2158
Zn —0.2783" —0.2583
P —0.0323 0.0822
Fe 0.0756 —0.1381
Mn 0.2430 —0.0871
Cr 0.2802" 0.3216°
Se 0.0528 0.0258
Co 0.2042 —0.0822
Mo 0.0853 0.1570
S 0.3345" 0.2088
Toxic minerals
Hg 0.1408 —0.0195
Cd 0.3522™ 0.3040"
Pb —0.0641 —-0.0118
Al 0.0712 —0.1200

*:p<0.05, **:p<0.01

Significant correlation by Spearman's correlation coefficient (r).
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Table 8. Correlation coefficient among hair mineral ratios, age and BMI

(N=54)
Significant mineral

ratios Age(year) BMI(kg/m?)

(mg%)
Ca/P 0.0645 —0.0625
Na/K 0.0805 -0.0731
Ca/K —0.0754 —0.1959
Zn/Cu —0.1005 0.1295
Na/Mg 0.2600 0.3244"
Ca/Mg 0.0836 0.1474
Fe/Cu —0.0068 0.2117
Toxic mineral ratios

(mg%)
Ca/Pb 0.0707 —0.0407
Fe/Pb 0.1244 —0.0948
Fe/Hg —0.0686 0.0276
Se/Hg -0.1222 0.0241
Zn/Cd -0.5348™ -0.4063""
Zn/Hg —-0.2422 —0.0775
S/Hg —0.0839 0.0661
S/Cd —0.1609 -0.2942"
S/Pb 0.4738"" 0.3048"

*:p<0.05, **:p<0.01

Significant correlation by Spearman's correlation coefficient (r).
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Table 9. Hair minerals of the subjects

Symptoms & Disease

Nutrition minerals Medical examination

(mg%) (N=28) (N=26)

Ca 111.46 = 64.65" 122.85 £ 71.10
Mg 8.14 = 4.61 7.35 £ 5.02
Na 8.79 + 8.93 8.31 = 9.78

K 7.25 = 10.08 4.81 £ 4.93
Cu 6.78 £ 12.92 4.37 + 4.06
7n 24.25 + 29.78 16.89 + 3.77

P 14.89 + 1.69 13.77 £ 3.27
Fe 0.72 £ 0.28 0.739 + 0.31
Mn 0.02 £ 0.02 0.02 £ 0.03
Cr 0.04 = 0.01 0.04 = 0.01
Se 0.05 £ 0.03 0.06 £ 0.02
Co 0.0015 £ 0.0007 0.0026 £ 0.0039
Mo 0.0035 *+ 0.004 0.0028 *= 0.0011
S 4048.6 £ 252.58 3742.8 £ 1149.9
Toxic minerals

(mg%)

Hg 0.13 £ 0.12 0.14 + 0.09
Cd 0.0019 *+ 0.0021 0.0017 + 0.0012
Pb 0.09 + 0.03 0.1 £0

Al 0.80 £ 0.58 0.88 + 0.50

1) mean*SD
*:p<0.05
Significant difference between medical examination and symptoms &

disease subjects by t—test.
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Table 10. Hair mineral ratios of the subjects

Significant mineral

Medical examination

Symptoms & Disease

ratios (mg%) (N=28) (N=26)
Ca/P 7.76 £ 4.89" 8.97 £ 5.55
Na/K 2.16 £ 2.40 1.86 £ 0.87
Ca/K 50.31 £ 59.61 48.14 *+ 45.43
Zn/Cu 10.68 £ 9.37" 6.45 = 3.68
Na/Mg 1.77 + 2.82 2.06 £ 3.61
Ca/Mg 14.28 + 3.31 17.96 £ 4.89"
Fe/Cu 0.36 £ 0.25 0.27 +£ 0.20
Toxic mineral ratios

(mg%)
Ca/Pb 1051.1 + 609.79 1228.5 £ 710.95
Fe/Pb 6.89 = 2.75 7.38 + 3.14
Fe/Hg 6.88 + 4.49 6.76 £ 4.56
Se/Hg 0.50 £ 0.33 0.50 £ 0.28
Zn/Cd 14757 £ 6074.7 13859 £ 6150.5
Zn/Hg 202.52 + 224.03 146.51 + 77.80
S/Hg 38753 + 18572 35968 = 18867
S/Cd 4.07 £ 3.45 3.13 £ 1.24
S/Pb 39128 + 6152.4 40853 *+ 3486.5

1) mean®=SD

*:p<0.05

Significant difference between medical examination and symptoms &

disease subjects by t—test.
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6. L] muE FqFI Ho|dHZ dadA

ALY Bk njd|2t ekl JkadFHFE Al FoF el AuAAS
Table 119 A5ttt 2 Jdvd&d T YEFS ZH(p<0.05), HIEMI
C(p<0.0DAAZFT Fogt &9 FAAAE BT, A5 THF2> Zd2HE

(p<0.05) 3 &A= HFHn&(p<0.05)3} Fo FeaA7E AAeh. &

¢

2 o x] A F 8L (p<0.05) 7 ko] e B B dl

R

F2 1A (p<0.05), A& (p<0.05), HIEFNA(p<0.05), HIEFVIB.(p<0.05),
BB Bs(p<0.05) AAZFI S FaHaA7E Ao, &2 vt A
A AHZ (p<0.05)3 Fo] AAAAE B3

ik S gt Aol %] ddaAcdA JtEES S Aolda4
(p<0.05), YEE(p<0.05), HIEFHIC(p<0.05) AFZF¥ el Zadol AN

.
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Table 11. Significant correlations(p<0.05) between hair mineral levels

and dietary intakes (N=54)

Hair minerals Dietary Correlation coefficient"
Intakes
Na Potassium 0.2702
Vitamin C 0.3533
Mn Protein (%) 0.3140
Cr Cholesterol 0.2759
Protein (%) 0.2853
Mo Energy —0.3238
Fat —0.3105
Vitamin A —-0.2922
Vitamin B2 —0.3050
Vitamin B6 —0.2728
S PUFA 0.1855
Cd Fiber 0.3377
Sodium 0.3010
Vitmin C 0.3291

1) By Spearman's correlation coefficient (r).
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ABSTRACT

Association between Hair Minerals and Age, BMI and Nutrient Intakes

among Korean Female Adults

Hong, Se Ra
Department of Food & Nutrition
Graduate School

Sungshin Women's University

This study was performed to investigate the association between
hair mineral levels and nutrient intakes, age, and BMI in female adults
who visited a woman's clinic located in Seoul. Dietary intakes were
assessed by food frequency questionnaire and mineral levels were
measured in collected hairs, and the relationship between these were
examined. The average daily nutrient intakes of subjects were
compared to those of the KDRIs, and the energy intake status was
fair. The average intake of calcium in women of 50 years and over
was 91.35% of KDRIs and the potassium intake was greatly below
the recommended levels in all age groups. In the average hair mineral
contents in subjects, calcium and copper exceeded far more than the
reference range while selenium was very low with 85.19% of subjects

being lower than the reference value. In addition, the concentrations
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of sodium, potassium, iron, and manganese in the hair were below the
reference ranges in over 15% of subjects. The concentrations of
sodium, chromium, sulfur, and cadmium in the hair showed positive
correlations (p<0.05) with age, but the hair zinc level showed a
negative correlation (p<0.05) with age. The concentrations of sodium,
potassium, chromium, and cadmium in the hair showed positive
correlations (p<0.05) with BMI. Some mineral levels in subjects of
this study showed significant correlations with nutrient intakes, but it
seems that the hair mineral content is not directly influenced by each
mineral intake. As described above, some hair mineral levels in
female adults were deviated from the normal range, and it 1is
considered that nutritional intervention to control the imbalance of
mineral nutrition is required. Also, as some correlations were shown
between hair mineral levels and age, BMI, and nutrient intakes, the
possibility of utilizing hair mineral analysis for specific purposes in

the future is suggested.

Collection @ sungshin



	Ⅰ.서론
	Ⅱ.연구방법 및 내용
	1.연구대상자의 선정
	2.식이섭취조사
	3.모발미네랄 함량분석
	4.자료의 처리

	Ⅲ.연구결과
	1.일반적 사항
	2.영양소섭취량
	3.모발미네랄 함량
	4.연령과 BMI에 따른 모발의 미네랄 함량
	5.방문목적에 따른 모발 내 미네랄 함량의 비교
	6.모발미네랄 함량과 식이섭취량의 상관관계

	Ⅳ.고찰
	Ⅴ.요약 및 결론


