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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 (NV). 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.

N B
Sh=9le] AE A HAAHFE P TEAYETS
196990 3%2] HHE VEFASE H]&o] 1979990 10%,

198790 20.2%, 2005\9]| 21.7%= %
Aol AEAAEE-2 19699 97%, 20054 78.3% =
A7 AFaezo] Wol|a Qi F ofuA] & AAAAHHE
219699 7.2%, 2008¢ 18.6%% X F7telal oS W
ot FEAAEAFL XA STk Tl A
W Hy g0 Z7keh o] 93 HolF d-Eol 9ol

AT =

Haedi20114d 5¢ 119 / =39 20114 69 9Y
e 2011 69 12
$To whom correspondence should be addressed.

E-mail: ypark@khu.ac kr

0

fr

244
u

oL

A

s o
p
b

F3h 443
[e]
RN

1 tjoro =
A

IN 3o
0o
tlo

s

B Aol Al
AR
2 Aol om, o=
AR wet 2~3 FFH=E
AFBHA| = A
73~ (lacto-vegeterian), &
etarian)7} Jal, 72t

Ak

offl
i
)3
2

(R 2
N jo 1o

ovo-vegetarian©]
A1

ARs JoFa

471

o vo} 48

=1,

© 2011 The Korean Nutrition Society



204 / 4] @k 271 Gt G

7b B vp Qo™ AAlE -ejutete] Y3 71V e] it
o A= 2f2]elefl A HDL-cholesterol= A|&Jgt A% 4l
g, o] W2 Ao R B arg i Qlok 2fj4lo] Ay
I} Fsto] AR o) 2wl =] E Aolet=
Sevte} A4 Arke Qo Ty T 7 nhgRist
o] HFHES 2AZ| ™ o Yopr} ko] Wy E7IA] o
Z0h= sfle] a7k glet”

Lt A o) A Al AlETE AFst

1=
e I AT A e A oI g2 sl =

21o] 57)do] Rxsto] Ay thare] A, He AWFAH
A Folehs Sl BARA 4T gl AReltt” A
A G0zt o] Rold AAAIEO R SR D47}
nasin), olelst AHREL WAl Tue] Paot B
B U A0R el ek we e v
ool % Wask FAARA FEG 49, W] W2 4
B, AAE, Ao 5& Uehe BE 50 g8E 5
7M7) felo] 4 Qlebs HaE oJek o] Po of
AL A ofe] HATY FHNRO R BRI A4 AN
Ao] ULk, ” o] Ae A48 S22 RY gu
%, 1, AL AVl A ull Wels e w1

= .
TUER SAS Heks ) 2ol A

H
L oaTe AL B 4B

}\O v
AL Aaichs A7) glom gl disiAxz o
F AR A AW HE Fae] B2E Erhs A7 B
Hp Qlek 3 ale gk oflolEe] AdAel| ool glem™
otAEF7E A2 o1 AAAAA B W ot g7} 44
HIAARIT} Zho]7} Itk = AFES Bl AT AW F
7178 el Higt ool = =2tol 3l .
ol Aol et AF7HAY A A7 A7 A%
Al A4 Ago] AW F71d gl ofd e Al
Alof| tiste] HetsiA grslul=dl vuisiy] miolth
H4e & 739, Al 7718 gl vl

AE Ga7t ol Ak o R 7|7 oleks %
sl o

w2

oL
1o fIr

T EBA AE A0 tie Bl HAHEA well
Zgo] ute} 224 Feo| 77} 5
ol that 2hlo] thA] Arouar ¢}

of the Qe uAths Qo] WL gome™
AA10] ol e o] Hash] 1o whE 7714 Ay
o] etk | B} o] ojAlo} 3 Zolck

wheb] A A AL B T Qe

A} i}
AT

o T AL

2 A= Kk e QlAle-e]d ol919e] (IRB)9] 520&
Hho} (915 HEKHU IRB2010-011) 3= 3lon, 9717k
20100 5E~0YZ ARFE AT A &7, SR oA
Hat AA7IZE0] 24.5 + 6,609 A7t St A A
ojgst, oA FAL WA o= A= st dut
A2 GEEAQl Aol 5 g A} 5 A4l A, S v
o] AAsteirt. w3k 1A vhgAgke] WEo] gl AL dA
ggAghgEo] IAY ofES H8ste AL A & ke
A, 3 13] ol F5 sk AL HIERL A, C E % 718 Al
71 Aol G viAle Y ZEAY 17 7154 A

Ir
1

+& @A A3 sk AL BMIZF 30 ol A= A= gick
& Aol Freirt BA7IRE A AgdE e dRtEe

Vegetarian (LV)7-C. 2 UFITh” MVE-S A2 A4}

FEA S SART HATE AL EX 2R 47
ste AAe W Vi =4 398 vhRet 2
% WSS A1 AAlolt) T, AT} vole) A
o] Hl2jt Ukl AFHsh= AT 4 = Non
Vegetarian (NV)ZC 2 F-E3}3AT}

o 7

U NAYE, HopE
=

tol, 49, 71, 77, BML, AAYES 2AF



SFATE BMISF AIA &2 A A7143 4 (bioelec-
trical impedance analysis, BIA)S ©]&35}o] 243519 &
HE 55t KH’\R}ﬂ—J Y WAL SfntE A2 E, 3%
=28, @AauE B4, ol HEd) ol AH4H R F
Al A 9o =2 = S5 A sHO R ALES!

E’C_“ﬂa

ek
FYUIRE

QPR E L ST Gl olaf 24417 SO
120 AFAEIE ZARIAL, A4k 71@% sheet oy
A 2227 AR 292 ATl F 39| HANHE
AT & A ERg 1?*71% et

3 = AHA8] dopHEsith 71
2al o5 YIFEIHE- Eil‘jﬁ“ Can Pro version 3.0 (com-
puter aided nutritional analysis program, ¥F=%39Fsts],
2005)& ol-&sto] 3U9] JFa AHAHFS B4k

oY L SRy
E Folol] B SR 7530 Bk mito]
VA 3RAZ o] F 2~5 g HES AF ST B
-2 Rodushkin¥} Axelsson™o| 2.31¢+ B3} gF=-o] mrk
24 AE3|AF (MEDINEX-korea)9] 2 ol - ¢
Ajo|up wpul e §eE o) v]eraEy
a17] Y13l A8k, oF 0.03 go] WS B4 4=
A= W7 Stekel A el AL (A A
= A4k digestionAl FEA= 50%, 3593117
2 7}5te] mho|aRTE o] 83t A5 A =Y
Shic. ofal g B v
sho] 24, AL, obed] gk

rE
N
N B xo ol
—{ Horle m%o
é
N

SR
ot
~
=

A

1M 50]7] Al3E [CP-MSE AHE
A5l

o

1o} =)
’E—;g]e!*‘:

3324 9F 8} 3] %] (Korean J Nutr) 2011; 44(3): 203 ~ 211 / 205

E'I:"HH:H
e lloe

B AFoA Fojxl mE Avb= SPSS Z 2 738 (Version
17002 o] &3] Hytyt TFAUXE F61%aL, AR5

= ANOVA Terkey B® G242
chi-square test= AIA|

_9_
S}l Pearson’s A IAIR S-S Folo] FUA A3 et 2
=

HERLA 7ho] BAIE RIS BE B A2 foles
p < 0.05°14 HASIAT
34 14
HArY I MY
B o to]| ZHodst 751 0] a0 *lxﬂﬁﬂé =R
A A3t Table 12ch MV LV, NVE7Ho) L} 1,

&AL BMIOlE el Abol7t gijlent Xﬂﬂ% 97
MV} LVato] NVZEEE 251 Wekon] o2} i
AE2 Hol, 71, &5, BMIL, AR HEo A frolgt
2ol 7k QISith. 7HH, dolA| oA o] WE g o Alnt

do N Az

O

l‘

MViZ} Lvito] NVl Hlal §-olalA] WA vepgom,
1 fofls @A ool IRt Atol7E e BdAEE
gL,

CACES:

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 + 505"  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 +0.26 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 0511
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 6é) White Blood Cell 7) Hematocrit 8) Hemoglobin
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Table 3. Comparison of hair mineral analysis
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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 + 320.37 562.07 +269.87 0.973|783.61 + 423.88%° 1174.93 + 411.85° 536.54 + 230.78° 0.008
In (ug/g)  150~250 124.03+24.22 13564 +27.24 124.88+26.60 0.496|135.23 +39.73 14178 £13.65 13596 +25.14 0.936
Fe (ng/9) 6~15 1402 + 4.12° 14.23 +2.73° 9.97 +3.28° 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
Nutrients intake Male Female
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
*1 p<0.05, **: p<0.01.
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