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Association between Hair Mineral Content and Nutritional Status
in Vegetarians and Non-Vegetarians
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ABSTRACT

Previous studies have shown that plant-based vegetarian

diets, which typically contain a variety of antioxidants and

dietary fiber, help reduce the risk of heart disease, diabetes, obesity, and cancer. However, some studies have reported
that vegetarian diets can lead to deficiencies in protein and trace minerals compared to non-vegetarian diets. This study
was conducted to compare anthropometric measurements, blood parameters, dietary intake, and hair mineral status in
long-term vegetarians (MV; moderate vegan, LV; lacto-ovo vegetarian) and non-vegetarians (N'V). Thirty MV (12 males,

18 females; mean age, 50.58 + 5.05 years), 15 LV (11 males,

four females; mean age, 49.45 + 4.97 years), and 30 NV (15

males, 15 females; mean age, 48.90 + 3.62 years) participated. No significant differences were observed for age, height,
weight, or body mass index, but body fat was significant lower in MV and LV males than that in NV males. White blood
cell counts of MV, LV, and NV male subjects were significantly different. Dietary intake data showed that plant protein
and plant iron intake were significantly higher in MV and LV than those in NV. Animal protein, animal fat, and animal
iron intake were significantly higher in NV than those in MV and LV. A hair mineral analysis showed that calcium and
iron were higher in the hair of MV and LV than those in N'V. Zinc concentration in hair was not significantly different
among the groups. The results suggest that vegetarian diets are adequate to sustain mineral status to at least the same

degree as that of non-vegetarian diets. (Korean J Nutr 2011;

44(3): 203 ~ 211)

KEY WORDS: vegetarian, vegan, mineral, Ca, Fe, Zn, 24 hr recall, hair.
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Table 1. Anthropometric parameters and Blood parameters of subjects

Male Female
Variables Moderate Lacto-ovo Non- ; Moderate Lacto-ovo Non-

vegan vegetarian vegetarian p” vegan vegetarian vegetarian P

n=12) (n=11) (n=15) (n=18) (n=4) (n=15)
Age (yr) 50.58 + 5.05"  49.45 + 4.97  48.67 + 3.70 0.556| 49.11 + 6.18  48.00 + 1.83  49.13 + 3.66 0.914
Height (cm) 167.28 £ 6.47 16926 £ 529 169.61 = 3.00 0.454|153.56 + 4.81 156.43 = 400 157.57 = 581 0.094
Weight (kg) 62.85 = 9.95 65.65 + 10.22 71.05 £ 628 0.059| 50.92 + 8.24 5280 £ 1.77 5473 £ 7.49 0.367
BMI (kg/m’)” 22.39 + 2.82 23.21 £3.18  24.69 £ 206 0.089| 21.51 £ 2.77 21.61 £ 133 2204 £272 0.846
BF (%)” 17.10 + 5.11° 17.75 £ 531° 2295 + 3.67° 0.004| 25.66 + 4.57 27.85 +3.14 2791 £ 4.18 0.301
RBC (10°/pg)” 474 + 033 4.82 + 0.31 499 £ 035 0.165| 4.16 £ 0.22 439 +0.17 426 +026 0.171
WBC (10°/ug)” 410 + 1.14° 430 + 1.63° 5.50 £ 0.88" 0.009| 4.70 £ 1.18 4.56 + 0.64 472 +1.15 0.966
HCT (%)” 43.58 + 1.78  44.26 + 2.57 4524 +2.15 0.153| 38.06 + 3.09  39.85+ 1.25 37.83 +3.42 0.511
Hb (g/dL)® 14.65 = 0.68 14.66 = 0.95 1523 £ 0.95 0.156| 12.26 = 1.28 13.00 + 0.63 12.27 +1.36  0.557
Platelet (10°/ug) 204.00 + 61.95 191.73 + 6.50 220.13 + 28.11 0.351|243.61 + 62.76 280.75 + 29.71 235.79 + 46.48 0.355

1) Mean £ SD  2) p values were obtained by using Tukey B significant differences test, p <0.05 3) Body Mass Index  4) Body Fat (%)
5) Red Blood Cell 6) White Blood Cell 7) Hematocrit 8) Hemoglobin
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Table 3. Comparison of hair mineral analysis
Male Female
Variables Reference Moderate Lacto-ovo Non Moderate Lacto-ovo Non
range vegan vegetarian vegetarian p? vegan vegetarian vegetarian p
(n=12) (n=11) (n=15) (n=18) (n=4) (n=15)
Ca (ug/g) 180~760 582.35 + 376.25" 590.68 + 32037 562.07 +269.87 0.973 | 783.61 + 423.88%° 1174.93 + 411.85° 536.54 + 230.78° 0.008
In (ng/9) 150~250 124.03 +24.22 135.64 £27.24 12488 +26.60 0.496|135.23 = 39.73 141.78 = 13.65 135.96 =25.14  0.936
Fe (ug/g) 6~15 1402 + 4.12° 14.23 +2.73° 9.97+328° 0.003| 11.51+3.77% 12.06 +3.17° 8.43+121° 0010
1) Mean +SD  2) p values were obtained by using Tukey B significant differences test, p <0.05
Table 4. Correlation coeffication between nutrients intake and hair minerals
. . Male Female
Nutrients intake
Ca Fe n Ca Fe n
Energy (kcal) 0.120 —0.033 —0.042 0.120 0.046 -0.052
Carbohydrate (g) -0.129 0.130 -0.163 0.154 0.221 —-0.085
Total Protein (g) —0.003 0.044 0.154 0.022 0.175 -0.127
Plant protein (g) 0.015 0.412* 0.105 0.099 0.360* -0.119
Animal protein (g) —-0.024 —0.516** 0.028 -0.164 —0.433** 0.025
Total Fat (g) -0.079 -0.373* -0.029 —0.042 -0.273 0.086
Plant oil (g) 0.046 0.145 —0.204 0.050 -0.012 0.091
Animal fat (g) -0.116 —0.502** 0.097 -0.119 —0.401* 0.029
Total Ca (mg) 0.104 -0.177 0.018 0.169 -0.120 0.134
Plant Ca (mg) 0.167 0.045 —-0.083 0.189 0.104 0.114
Animal Ca (mg) -0.086 —0.303 0.138 0.000 —0.339* 0.050
Total Fe (mg) 0.217 0.096 —0.050 0.101 0.157 0.041
Plant Fe (mg) 0.205 0.263 —0.030 0.148 0.258 0.038
Animal Fe (mg) —0.036 —0.551** —0.044 -0.189 —0.389* —0.003
Zinc (mg) 0.137 —0.206 -0.034 0.161 -0.017 0.031
Dietary fiber (g) 0.106 0.318 -0.073 0.113 0.207 0.028
Vitamin C (mg) 0.179 0.112 0.003 0.043 0.088 -0.015

Significant correlation by Pearson’s correlation coefficient
#: p<0.05, *+: p<0.01
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