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Abstract

This study was performed to investigate the iron status and its related factors in female college students residing in Gyeong-
nam. The prevalence of iron deficiency among subjects ranged from 3.4% in mean corpuscular hemoglobin concentration
(MCHC) to 43.7% in ferritin. Weight, lean body mass (LBM) and body mass index (BMI) were positively correlated with
ferritin concentration, but negatively correlated with total iron binding capacity (TIBC). Among the nutrients, vitamin A and
B, were major predictors of elevated iron status. Meal regularity was positively correlated with Fe and ferritin concentration,
and meal number with transferrin saturation (TS), meal quantity with red blood cell (RBC) and hematocrit (Hct). Consumption
of fruit, meat, fish and poultry showed strong positive correlation with hematological indices. Therefore, increasing vitamin
A, B;, C, and iron intakes as well as maintenance of a healthy weight may be helpful in preventing iron deficiency in female

college students.
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A 7hsAd o] mig- =Tk WIERl oA %A ek oA
o vl YAlsl7]7}F o5, AA|FolE SA4e f1<] 6Hl
A= EHTHRonnenberg et al 2004). 12| 22 0] Aol o
BES dAlFt E4tel div]ste] FES AW Ha A8l oF
st A P el SHe IS 7ok drhKye &
Paik 1993, Lee et al 1997). 121} $-2lvte} 32 oA E9]
B AF TS dFaTl vE) mf A2 Ao YEhde
™(Chung & Chang 2002, Nam & Ly 1992, Yoon & Yoo
1999), 3H=Q1 =R17A7d FZ=AKMinistry of Health and Wel-
fare 2007)°1 23FH 2007'd 19~294] S/ dE2] H A A=
< 10.7 mg/day -2 H7F HFH FE] 76.4%°l £33 Kye
& Paik(1993)cll 25t A H2ldl =5 7|To 2 & uf
19~244] 9142] 40.6%7} & Aol om, 2T L4H](He-
matocrit, Het) & 71522 & A% A A4E9] 42.9%7}
HEel Aeg BuHAtKim & Kim 1998).
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& 21747 (Genix, DS-102, Dongsan Co., Korea) =
é”a‘ A& F-297](Inbody 3.0, Biospace, Korea)
o] 8 6‘]—03] A%, A|A W Lean body mass, LBM), H|A]%}
E(Percent of body fat, PBF), A& &A]<*(Body mass index,
BMI), 3]2]-4tde] =8|H](Waist-hip circumference ratio, WHR)
2 7] % tjA}E(Basal metabolic ratio, BMR)< =74 3l3ith
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S AFste] g9 T U5 EDTAR Al F gz}
$5-27](ADVIA 60, Bayer health care, Germany)Z ©|-&-3}<]
Hemoglobin(Hb) %=, 28 82 4](Hematocrit, Hct), %1
YT 82 (Mean corpuscular volume, MCV), Hi &+
&) 2~FH(Mean corpuscular hemoglobin, MCH), i <&+
3 A4 F5(Mean corpuscular hemoglobin concentration, MCHC),
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AL Tel 94 Hialw d3S Hae & D]-Hﬂ;ﬂ 2 olEn]

F %= Biuret, Albu-Dye Binding BCGH 2.2
om A F=9} A A35(Total iron binding capacity, TIBC)
< Automatic Chemistry Analyzer(Hitachi 747, Hitachi Co.,
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A2 24e9

Japan)=, ferritin Chemiluminescence Immuniassay(CLIA)
Analyzer(ACS 180, Bayer Diagnostics Co., USA)Z =7 3}
ot} EdlAw|Y E3} e (Transferrin saturation, TS)= &3 2 &
E=E TIBCE WRe ol 1005 Fate] Axtalic

4. A MFE, AEE H AE HF s AL
AF AH TS A S S A4 dEste] 2443t 3
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5. RAIg2 el EAH|XE]
THE A5E SPSS(12.0 for Windows) EAIZZ 18-S
o] g3t Hyy BFE HWAE AHESIN 1, 7 IR g
PA= Pearson's correlation coefficient® £33} th.
Z3 3 1%

1. A9 H AAX|=

Table 19 YeRA v} o] A&l Hat A5 20.9+
1241931, Ht A% 2 AF2 1622 cm, 52.8 kg 2 3=
Q1 oJ<F HZ] 7]55(The Korean Nutrition Society 2005)°l] #|A]
o] & 20~29Aﬂ 5o AZ(161 cm, 54 kg)
ol AFL Wtk BRk Hrtel] de] o
E T 20.1 kgm’ O & 20~294] $-2e}
21 20.8 kg/m(The Korean Nutrition Society 2005)

=z
x4 A

Table 1. Anthropometric values and related indices of the
subjects

Variables Mean£S.D.
Age (yrs) 20.9+1.2
Height (cm) 162.2+4.3
Weight (kg) 52.846.7
LBM" (kg) 37.744.2
PBF? (%) 23.8+4.9
BMIY (kg/m?) 20.142.5
WHR? 0.79+0.2
BMR? (kcal) 1,410.9+71.2

Y Lean body mass.

? Percent of body fat.

 Body mass index.

Y Waist to hip circumference ratio.
%) Basal metabolic ratio.



22(4): 463 ~472 (2012) AU & H J4 4
o vlaj wgkom, BR wut Hr} X F Fo] sl WHRS
it 0.78°1%0 2, 7% S-S FH 1,410.9 keal 2 YERSITEH

2. 8= A oob Af

Table 2 ¥ AL thdAE0] 5 2 I JHE Ue
W Aoltk Ht A8 red blood cell, RBC)F= 4.2 10%/mm’
o3l Hit Hb %, Het 2 ferritin =& 4‘% 13.3 g/dL,
36.6%, 16.4 ng/mLZ UEsITE B & 2 A% S(total iron
binding capacity, TIBC)< 344.1 pg/dL, S+ EAAH A L
3} %= (Transferrin saturation, TS)= 28.8% = YElsth = &

Ajtee ERaddle A3 do| doz S, A
A A 2143 Z7ketta 31 th(Gibson RS 1990). 2274

HY T2 Adsles ARR o] &M, =3k H AR} JAF %
HEM B, ARe] o= o]-&-%=(Ravel R 1989) %
Y824 (Mean corpuscular volume, MCV)2 T 87.6 fL, §
Atolut BIE B0l 292 Hrkske ] o] 5= AT A
2 Ht AP A2 (Mean corpuscular hemoglobin, MCH)
2 Hi A8 M4 FE(Mean corpuscular hemoglobin
concentration, MCHC)+= 27+ 1t 31.8 pg, 36.2 g/dLZ Y
ERskTh MCV, MCH % MCHC9] gho] WolAlE Z$+ 4
HEA © 2 hypochromic anemia@A] £3] MCHCS] %] 30 g/
dL w|Rte|H d AgA wige] W Eo| wolA|H, He]
o] AlEgt gt 3FthGordeuk et al 2001, Winichagoon

Table 2. Hematological indices of the subjects

. riteria for % iron
Indices Mean=5.D. dcef;[sieic;; ) de/flzlcie(:lcy
RBC (10°/mm’)" 4.2+0.4 <40 223
Hemoglobin (g/dL) 13.3£1.0 <12 8.5
Hematocrit (%) 36.6+2.3 < 36 352
Ferritin (ng/mL) 16.4+11.5 <12 43.7
TIBC (zg/dL)? 344.1+63.4 > 360 20.5
TS (%)” 28.8+18.0 <15 19.7
MCV (fL)" 87.6+4.2 < 80 153
MCH (pg)” 31.8+1.9 < 26 12.6
MCHC (g/dL)” 362.0£70.0 < 320 34

" Red blood cell.

Total iron binding capacity.

Transferrin saturation.

Mean corpuscular volume.

Mean corpuscular hemoglobin.

Mean corpuscular hemoglobin concentration.
7 WHO 1972, Gibson RS 1990.

P 2002).

fe] ddskd A xE2] Hrl 7155(WHO 1972, Gibson RS
1990)] whe} 2 A} g dAtEe] A A &S A EDA ferri-
tin ¥E5 7|FoZ IS ul o 43 7%= 7 =& AY
&5 Y, HetS 71522 39S ] 352%= 1 o2
=L urEMOqu MCHCE 7|22 313S w] <F 3.4%
2 7W Af &< Yeildlth o] TIBCE 71+

A= 7P<P =2 A AFL(50.0%)S JERD thA A
20~49xﬂ 7171 A4 E(Lee et al 2003) 2 HbE 7|Fo 2
39S ul 7H = H AHE(542%)S UER 249
o %A S(Hong et al 2004)ZH= 7d3g 2ol 7} 9lQitt. e
L 24 N gl 7P de] o] 851 3= Hb 9
Het 71520 olsha 242} 8.5%, 35.2%7F 2 284 9182 |

FE, oS AE X9 7147 AE(16.7%, 33.3%)(Lee
et al 2003)¥} H|walSl& W &2 N} EH”XP«] Hgdge
O|EHT} Hb =& V|F2 ]
e
2, ;i‘- %—é&& Qg g

A 2 dF 2R E AT A
d 5o 3R V= 5 e, Hb F ‘;—l

ol /ng/ﬂ 7‘:}5\" H]
Het] RHae A 2] vhx et gl vehuel, 84 fori
tin $22 fae 2

23 27] DA AW Al 2

& 2

%, st A ol oy
Bl 29F Po] wEo]
Q5 wAgol AEL o

R =

£ {0 ox

3h= ‘;l Sk *EM %}(1,773.2 keal, 82.7 g, 251.9 g, 53.4 g)<
Feubet 19294 40 Ht I @ eslE 9
A2 A #H 3K1,613.8 keal, 58.6 g, 246.2 g, 40.9 g)(Ministry of
Health and Welfare 2007)2} H| w3l B 2 A} g3z E0]
g, @A, geskE 9 Ad S o] Bol AdFske BeR
LFERSAT

T8 A e AR AL gP3AFES] Z4(500.3 mg),
21(875.9 mg), Z(12.8 mg) & ©}A(11.3 mg)2] AHHF -
glugl 19~294] AdEe] Ht 3 FH(Ministry of Health
and Welfare 2007)5.C} ¢1o] AF &S A q, Z 2 o
AF S i B2 Fem vyt a8 d AH Y 5

i ;d
=



4 Hpo]e] -

93.8%% H]3 A (nonheme-Fe)2] el =, U] 6.2%E A&
(heme-Fe)o] FEI2 FH3l= A2 Yelyed], vldd 4
FgHo] A3 vlgol 47 95.7%, 4.9%% AH A oAy

B

A

E(Chung & Chang 2002) Hth= dd o] 4|7} <zt =9k

ARk, Ao
2

S5 2~ 0

K=

wIeas
27t 9E 7

ned o PEo AHFE S/

Aoz Atadth

AL g e] MR A A3 FH5742 1eRE)E A& A
o oA E(757.0 1 gRE)(Chung JY 2005), S13H =<} oty
AE(724.0 1gRE)(You et al 2008)2th= 23151, t-2lvhet

Table 3. Average daily intake of nutrients in the subjects

Nutrients Mean+S.D. % RI"
Energy (kcal) 1,773.2+427.0 84.4%
Protein (g) 82.7+£20.5 183.8
Carbohydrate (g) 251.9+80.9
Lipid (g) 53.4421.6
Ca (mg) 500.3+243.1 71.5
P (mg) 875.9+£314.9 125.1
Fe (mg) 12.845.9 914

Heme-Fe 0.8+0.4 (6.2%)

Nonheme-Fe 12.0+6.8 (93.8%)

Zn (mg) 11.3£6.4 141.3
Vit. A (#gR.E.) 574.24292.8 88.3
Vit. E (mg) 18.1+9.5

Vit. B (mg) 1.5£0.7 136.4
Vit. B, (mg) 1.7£1.3 141.7
Niacin (mg) 16.4+7.7 117.1
Vit. Bix (#g) 1.5+0.7 62.5
Folate (mg) 277.7£165.6 69.4
Vit. C (mg) 91.6+46.5 91.6
Fiber (g) 9.5+4.8

)
2)

Percent of recommended intake (% RI).
Percent of estimated average requirements (% EAR).

- 314

o

sobAlo} fokimsfrik

19~294 A5 Ht AFHH570.8 1gRE)(Ministry of
Health and Welfare 2007)}= ¥ <231tk HIERR E A3 %
(18.1 mg)e &A1 A E(12.2 mg)(Chung JY 2005)3}
012122 At AE(14.0 mg)(You et al 2008) .t} ©9kTh H
EF AE erythropoietic system 22| Ho] FUS Z7HAA
3 Hbe T=5 7M7Y 31 =dl(Ribaya-Mercade
& Mayer 1997), 2 ZA} tdAEC] T2 2|9 A&l
H]3l] BlEb] Aol AF o] AA vehd A& et EAA
o2 Azbdrt HER By, B, B velopile] AFH ZK1.5 mg,
1.7 mg, 16.4 mg)> -2lute} 19204 A E2] Hit AF T
(1.12 mg, 0.97 mg, 13.3 mg)(Ministry of Health and Welfare
2007)E}h 25 Bkt d Aol Fagh 8L ot g
U B B gate] AT A2 15 pg 2777 mgl® H|E}
9 Bpo] AFHE vnd vk A5 E S 57t §lo] Bl
g 71 gl o, dake] AHBFE Ae A A E(190.1
mg)(Chung JY 2005) B! Q1 A ot PE5(204.3 mg)(You
et al 2008)5.c}F Wttt BIERR Co] A3 2 91.6 mg, 2] °]
Afra A TS 95 g0 72 o] AFFS Seue} 19~29
Al A EL] HiF A3 %H98.3 mg, 5.4 g)(Ministry of Health
and Welfare 2007)°ll B}l BIE}T] Co] HH T2 ozF A%le
o, 2ol frael AHH TS WU

agla A RS d 2 ddh AF S v
2} 20~294] oA 52| H a7 U B 43 HH(The Ko-
rean Nutrition Society 2005)2] H]-&Z Ay E Tz Q]
oldd, HIEI By, HIEIY B, B yolopile] HAH TS A% A
e A 9%, A, E, vER A, H]ER] By, H]
BNl C 2 Gake] dHHe Hd 287 2 A g3 2ol

e ik

b

4. AlEa A4 gl

Table 4= WIAES] AFHS Uehd Zojth AAl=
TrRAoIthElE SHE(56%)°] ETHE A o th44%) el
SHERD B w8k, - 7Y Slee 33 7F oF 82%
2 7Y wsith ole AAks Bt Ao th(63.1%) 7T A
A olth(36.9%)°l ¥l E=kar, 3k 71y 3= 237} <
553%= 7Y =3 oI A9 At E(Lee & Kwak 2006)
o Blg| <Fugt S 7 Ao g Ve

¥2
o A
>,
it >

1>

oy M
g
[

N

Table 4. Dietary habits of the subjects N(%)
Meal regularity Meal number (/day) Skipped meal Meal quantity Meal speed
Once - Breakfast  44(62) Light 3(4) Slow 13(18)
Regular ——4036) e 13(18) Lunch 9(13) Moderate  58(82) Moderate  36(51)
Irregular 31(44)
Three times  58(82) Dinner 18(25) Heavy 10(14) Fast 22(31)
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HAEE A Aol olHAP E AETe SHEC| oF
62%2 7H =9k, I v AE(25%), A (13%) L
2 Uelged, ol tdAg ANAYE(Lee & Kwak 2006)

I 22 Aol Ath AAlgel elAlE ek AFEe] HE]
‘Hgolthetal SHE HlEo] oF 2% 7MY wskon, <A
thehs Hl&o] oF 4%E 7P Woka, Jnt AlET Blaet
HAEEE (HEO|HP(51%) > M2 (31%) > =2t (18%)

° 2 eyt

Table 5= HEAQ] 127]9] 2] & tist H3 HI=E Vet
W Aolth x1e] A4 H1C(4 83)7F 71 Eokom, Al
A3 W%(1.92)7} 7P SA debeked], ol tid A9 o
A E(Lee & Kwak 2006) 2 24F X9 o] 1A E(Hong et
al 2002)°] Z-5-9F Ak Aol 1ela B AL i
AEE TEA 2E vla 284 AFe 4 w45
3] =& &4—3: Qe 254 2F gl gl de

o] 2~10% J== ‘/"7] rqh

i

m&
N

Heo A
o] g e Hvﬂ o =
AAHE 57 PA L bERe
o8 Algdt

32
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5. HoHSHA X|2f A|ete| At
Table 6= @2 A|=ob A9l oke] JAAAE ekl
Aolth AF 2 AAWHLBM)S Het 2 ferritin F =9
FoARl ko] HFHTAE, TIBCH= 741 &9 Ja
AS YA THp<0.05). ARW-E(PBF)S TS9F 7oA <l <k
o] FHAAE HERNSL 21 (p<0.05), BMI=

ferritin %=

Table S. Food frequencies of the subjects

Kimchi 4.83+1.43
Vegetables 4.50+1.83
Green leafy vegetables 3.68+1.93
Oil or fat 3.65£1.83
Fruit 3.49+2.18
Bean or tofu 3.11£2.06
Egg 2.81£1.80
Meat 2.59+1.47
Milk or milk products 2.42+1.86
Seaweed 2.27+1.56
Poultry 2.06+1.26
Fish 1.92+1.52

Score: No=1, 1~2 times/wk=2, 3~4 times/wk=3, 5~6 times/wk=4,
Always=5.

= A9l ko] ABBAZ, TIBCLE fol A<l 29 4
A S YERA 3, WHRS TIBCS} ‘I'I"—/]Xq Q=9 FaH
= 1949 ] FHBAE YERNATHp<0.05)
2L ojuf gt Aot fol Al ARALS UrE}LH
1“4 Az}l A £ nfe} 71;01 2 ﬂ—a— xﬂsqa& A

&40:1 ettt aeja B 2A 29
A%, AR 2 WHRS & JIAEL} 194 <1
= YERNR] godthe AR Y AP E(Chung &
Chang 2002)4 A A 8-S Hb, MCV, MCHC, Fe = 4
TSSF FelAel ko] AT|TAA S, TIBCLH:=E F24< 59
BHBAE Yeithe 471 A9 A E(Kim HY 1998)
T AEE zbel 7t Atk ¥, BMIZF 83 ferritin %
o folAQl ko] FHIAE YERIUE dinta 45
(Milman & Kirchhoff 1999) 2 =i o4 E(Cade et al 2005)
= e Agko|At) Liu er al(2003)S )=o) H7A 7] oA
=9 7—1_C|L BMI= sﬂzq ferritin = g} /];Q o] /\h};)rﬁ]
YeRRA] eFskrta B3k vp gl

ry
J
A
lm N

< A 2ot JF AR ] dHEAE Y
Bl Aolth A& HH #H(p<0.05) Fe, ferritin F5 3 TS

Table 6. Correlation coefficients between hematological
indices and anthropometric data of the subjects

Height Weight LBM PBF BMI WHR
RBC" -168 -235 -202 -.161 -187 ~-.101
Hemoglobin —.159 290 -238 -193 -262 -.124
Hematocrict 242 305" 318" -101 -236 -.042
Fe -023 -095 011 -190 -.088 ~-.166
Ferritin -094 3777 423" -138 387" -.098
TIBC? 149 -466° -437° -277 -462° -335
TS? 145 -141 023 333 -224 327
MCv? -067 -037 -105 109 -016  .080
MCH? 063 -009 006 -.006 -054 —.021
MCHC® 169 006 152 -218 -085 -.184
" p<0.05.

Y Red blood cell.

Total iron binding capacity.

Transferrin saturation.

Mean corpuscular volume.

Mean corpuscular hemoglobin.

Mean corpuscular hemoglobin concentration.



Oé] .

(o)

=

il

A A3 #Hp<0.01)S Fe
YERNSITE. &3 (p<0.01)E ¥]3E(p<0.001)2] A1
FEoh= felZQl ke AHaAE vERd WA, TIBC
= FoA o FHIAE JERN A 31(p<0.05), HIEF
Co] HH &2 Fe ¥ ferritin =} 721291 o] AAHAE
HERRATHp<0.05). ©]+= ] AT H dF F7F A
oF frol Al HAAS JeERIA W, vjgEe] dF L o5
7} fro A9l #HAadS JeRA] &skrhar g Liu et a/(2003)
9 Cade et al(2005)2] Ha9}= ko] 7} 9dlar, HER C<
A# Fe A Fe T%(Chung & Chang 2002) 2 ferritin &
%(Cade et al 2005)%} Fo]AQ1 ko] AHAAE e
OE HuEdE U4x8Ith Ahn e a/(2000)0] ol =
A g P JH o] BSFE ferritin, Fe 2 HbE] %7}
fFroldoz Era aFa, G5 AFES] Al g% %
Ad o] AL ferritin w2} 73 o] A
At 3t tH(Cade et al 2005). A& A
Sl dde A3 FS RBC, MCVe= 794
ABA S, Hb ¥%, MCHCH= #2142 &9
Rtk ® ¥ v SITK(Chung JY 2005). BIEFR] A
A Z-E Fe(p<0.001), ferritin(p<0.05), TS(p<0.05), MCV(p<
0.05)9F 21291 ko] AAAAE Yehi 1, vlE] B2
% %2 Hb, Het, Fe, MCH, MCHCS} 2] 291 ko] A
ZA S YRR THp<0.05). BIEF Bs2l 413 #H(p<0.05)&

3 Fms} frol 49l el
g e

ad
=

2

B

A

o - 7 sobAlo} furk i

Fe, ferritin®}, 128]1 H]E}Y B,9] A3 FH(p<0.05) RBC,
ferritin, MCV e} 242} 91491 kel JaaA & e
), Gake] A3 FHp<0.05)2 TS, MCHCS} f-2] 22 kel 7
THAIE VERAITE thd A1 20~494] A 1E<1 -9l
g, T A gl vlE A9] A3 ferritin &, €
Aol 432 Hb 5%, HER] AS] 413 % Hb, Fe
2 TS} 747t fo] Al kel AuIAE JERiditta
B9 THLee ef al 2003). MA 2 A E<] 7S vFH 2 )
B o] A3 o) ferritin®] F=7} EolXtin
3191 2 (Backstrand e al 2002), AW 2 JF Ae= AF
FHUOE S48 9 2 9 B=d(Lynch e al 2007),
HER ce AW el §488 v¢ 8oz 33147]
= A& K Liu et al 2003).
2 AvE B 2 JEErt Ag T A Fe 20t

-

off oft rr

1 ye 12

_

Lo 2=
w= T%

YFa AF N 7P Bol dEFS e Aom Hon, 44
I T HIER A BLER] B HF el d T H 9

Fefoll 71 AA G vX = AR et AdA <
Z84-&(hematopoiesis)©] ©]Fo1A]7] $lafix= & Exk o}
Yet g viEl A, HIEF B, 94F 2 H]EF By, E0l
2 2 &}c(Fishman et al 2000). B1EF] A7} AR38HA &9 %
H7159] A7t oA ==, ol= HbEe] E #43%
HZolu Rto g o] A o] Fo] ZhAE7] wiio|2kal st

(Roodenburg et al 2000, Scharno & Mubhilal 1996). Charoen-

Table 7. Correlation coefficients between hematological indices and nutrient intakes of the subjects

Energy Protein Heme-Fe Nonheme-Fe Vit. C Vit. A Vit. B, Vit. Bs Vit. Bz Folate
RBC 229 -165 -039 -.163 -.016 179 -159 125 332 -132
Hb -.150 -.097 -120 -.164 022 085 371" 144 268 -042
Het -.195 -173 -.104 -119 -043 033 295" 130 218 -.181
Fe 3517 6497 5047 996™" 34 530™ 482" 484" -128 275
Ferritin 348" -.198 124 -076 355" 333 120 383" 320" -.139
TIBC? .100 -081 -336" -339 -.087 043 005 -192 -170 071
TSY 3107 -.084 128 044 178 306" -113 -052 178 342
MCV? 139 -.006 -107 096 -.032 385" -.124 018 337 -.028
MCH” 165 .102 -.093 060 058 -.130 312° 028 171 152
MCHC? 088 174 -071 -.127 162 131 353° 059 -.154 .309°
Y p<005, 7 p<0.01, " p<0.001.

" Red blood cell.

? Total iron binding capacity.

% Transferrin saturation.

9 Mean corpuscular volume.

% Mean corpuscular hemoglobin.

9 Mean corpuscular hemoglobin concentration.
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Table 8. Correlation coefficients between hematological
indices and dietary habits of the normal group

Meal Meal Meal Meal

regularity ~ number quantity speed

RBC" -.109 015 339" 084
Hemoglobin -.074 .032 268 014
Hematocrit 143 -.025 377 088
Fe 412° 167 .020 058
Ferritin 3147 169 040 160
TIBC? 085 -253 -302" -.086
TS? 129 300 115 .106
Mcv? -.085 -.074 028 020
MCH? .001 -018 172 -.098
MCHC® 126 136 214 190

s

1
2)

p<0.05.

Red blood cell.

Total iron binding capacity.

Transferrin saturation.

Mean corpuscular volume.

Mean corpuscular hemoglobin.

Mean corpuscular hemoglobin concentration.

ol sk

[}

o

A 2l

@ A 7

ry

[<]

larp et al(1980)% HEMR B9 F4-3F 443

= Ee:] == T
S| Al 4 A7 dehirka Bnd o o =
] -

gk G4k vl B, 2E2 A 4874 W18 (macro-
cytic anemia)Z} FHEF o] 3l om Hetr} W AR Het7}
7% Welell e Akl Hlal & F HlER Bpd| o] B
tha 319 thBackstrand et al 2002).

7. SWSIAH K|t AlGutntol AbattA|

Table 82 A=< PoAstA Ao} AFuate] g
HAE JeRd Zlolth Ak AL 3
Txo}, 7Y Slae TS 22t o] JHdAE vl
H(p<0.05), 241 RBC & HeteH= o) Z¢l ofe] A
£, TIBC®= frolAQl 9] AaaAE Yt (p<0.05).
ol AAMFE d F A 4 FEIe FrelFQl HEde vEr
YA e9theE Kim & Lim(2006)2] H.1.94= z1o] 71 9ich
SR 7A7}d kA Ministry of Health and Welfare 2007)1] 2]k
W 2rlEe] BE4E dF Hb w2t SRt Skt

8. WA X[t AF MF glzetel AbatatA|

Table 9= 3AES] A Ao} 2% 3 vzt
BHAAE UERA Zlolth Yol 43 RIE+= Hb, Het, fe-
rritin, MCHC®} fr-2]4]1 2] FaaAlE Well A 31(p<0.05),

s

Table 9. Correlation coefficients between hematological indices and food frequencies of the subjects

RBC" Hb Het Fe Ferritin ~ TIBC? TS® MCV®?  MCHY MCHC?
Kimchi -074  -.007 -.064 135 -.053 179 080  -112  -053 095
Fruit 170 392" 322 150 3277 -202 -.062 160 184 338"
Milk or milk products  .157  -.028 -.130 088 -008  -.141 -175  -130  -157  —.081
Vegetables -.209 .005 .007 019 -.053 167 058 112 116 099
Oil or fat -.144 102 055 -.198 034 -076 033 099 156 283
Green leafy vegetables 227 216 131 351" 201 .092 .024 .096 .094 213
Seaweed 122 029 020 022 024 -158 036 308" 177 034
Bean or tofu 301" -119 324 138 020 075 -183 077 092 139
Egg 086 035 -016 374 070 039 161 034 085 148
Meat -.057 156 210 53177 3290 -325° -014 110 115 306"
Fish 163 -.064 173 .080 142 -182 371 358" 381 355
Poultry 044 183 .090 344 151 -305" 015 201 318" 3327

s

D)

ok

p<0.05, ™" p<0.001.

Red blood cell.

Total iron binding capacity.

Transferrin saturation.

Mean corpuscular volume.

Mean corpuscular hemoglobin.

Mean corpuscular hemoglobin concentration.
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wa Aol 43 HEE Fedl, 2R MOVSE 47
o159l ol FBUAE LRI OB (p<005), BF L F

RBC, Het®}, @2k Fe9l 747} fro] A<l <ke] a4
YR A tHp<0.05). &7 A3 Fe(p<0.001),

ferritin(p<0.05) 2 MCHC(p<0.05)9H= 27 ¢l oke] AHawh

B
T=

=

A&

HNE=

AlE, TIBCoH= oAl &9 AdaAE Yeplidthp<
0.05). 18]3 X 43 ¥EE TS, MCV, MCH, MCHC

o} FolAQl kol FAIAE YERI A 1(p<0.05), 71aF<]
A5 W= Fe, MCH, MCHCS} o141 e a7l E,
TIBCoH= o4 &9 FHTAE JERATHp<0.05). ©]
e AR B A, S/, AN 2 7R AH =
ZF AU A g Aol 7 B 9FE A s BeR B
oAx =], ol 7ot AL A3Vt dHEA AFsI &
o] JAAAE YERNATH= Fleming et al(2002)2] K1}
FrAket 7ol At 55, A B 7S F(MFP; meat, fish, poul-
try)= PEo ¢ FYo= H 40% F=o| o] T

w0} Sl ¥k ohe} w1 d sta A

ST Z3Z)

v = T
I THMoonsen et al 1978).
20 W HE
2 AT E AAES] 5 H IS B 2 - <l
s A EtEd 1 Ade o Zh
1. & A WAEe] H 2B &S AR ER ferritin %
E 7170 R 9 S W FB3I%E 7P B AFES UE

WAL, HetE 71202 oi9le o 35.2%2 1 ths & Wt
ylom, MCHCE 7|50 39S o) < 34%=2 7173 &
< 29E&S et

2. AF 2 AR LHLBM)S Het 2 ferritin =9 Fr
o)A el o] AATAE, TIBCSH= 92l Lo AuiA
ERAN A THp<0.05). A W-E&(PBF)S TS9} 2291 <
= YERIG 21 (p<0.05), BMIE ferritin £ 5%
o] FHAAE, TIBCo= Fo4<1 59 4+
AS JENS L WHR-S TIBC9F £-9] 7 ¢l g9 A3
TSoh= F94<1 %ke] AAAAS e ATKp<0.05).

3. D A3 #Hp<0.05)2 Fe, ferritin L TS}, whilal A
B (p<0.01)2 Feol o] A<l ko] JaAaAE Heh AT
#AH(p<0.01)L v (p<0.001)2] HHFE Feoh= F212]
o ko] AHAAZ YeR whA, TIBCoH= #2129 29
AHAAA S JERN 3(p<0.05), HIEFT C9] A FH S Fe 2
ferritin®} 2124 Q1 o] F#HBAE YERNATHp<0.05). H]
B A9 AFH S Fe(p<0.001), ferritin(p<0.05), TS(p<0.05),
MCV(p<0.05)¢} 72140 ko] 4a#aAE e, vlE
1l B,9] A% & Hb, Het, Fe, MCH, MCHC®} #-2]# ¢l ok
o] AABAS JERHATHp<0.05). HIEF B AH #Hp<

L=y
a

o L

Jo

1o
2oy
o &
00 M

L o R O
r

¢

sobAlo} fokimsfrik

o

0.05) Fe, ferritin@}, 1] 3L H]E}R] B, A3 H(p<0.05)
RBC, ferritin, MCV 9} 22} o] 4Q1 <ke] FHAAE e}
Uilom, gate] A3 2Kp<0.05)C TS, MCHCS} #-2] 291
Fol FHAAE JERNQITE

4. 2ALe] FHAL EH Fe 2 ferritin =9}, 7Y 3l

TS 247h <ke] A#ABAE YeERN 2™ (p<0.05), 214}
2 Hetoh= ol A<l ofe] AaaAl &, TIBCo=
9] AHAAE HERI A THp<0.05).
©] 3| W% Hb, Het, ferriting MCHC9} F-2] ]
AEBAZS JERNA (p<0.05), 54 FxF A
2l MCV e} 242t fro] A9l <Fe] ¢
12 M(p<0.05), TF 2 FF+= RBC, Hets},
247) ol AQl oFe] FHAAE YERAATHp<
Fe(p<0.001), ferritin(p<0.05) = MCHC
(<0.05)+= #2 ko] AHAAES, TIBCLE #27
5ol FEBAE HEMIATHp<0.05). 18]3 Y] A
Z TS, MCV, MCH, MCHCS®} 21491 <Fe] A3t
AE HERN A 3(p<0.05) 7Ha7] AF WlIET= Fe, MCH,
MCHC®} 21491 o] FaAAE, TIBC= 24l
o] FABAE YR ATHp<0.05).
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