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ABSTRACT

The purpose of this study was to assess the nutritional status of iron of the elderly residing in the Jeonju arca. The
anthropometric parameters, nutrient intake and biochemical status of iron, were measured for 60 korean elderly(23 elderly men
and 37 elderly women aged 6079 years old). The level of hemoglobin(Hb), hematocrit(Hct), serum iron(Fe), total iron binding
capacity(TIBC) and serum ferritin(Ferritin) were measured and transferrin saturation(TFsaturation) was calculated. Mean values
of Hb, Het, Fe, TIBC, TFsaturation and Ferritin were 14491093 g/dl, 42.47+2.59%, 125.48+52.46 pg/dl, 338.13+45.92
pg/dl, 193.00+125.03 pg/1 in elderly men and 12.82+0.99 pg/dl, 37.6612.90%, 100.08 £42.82 pig/d|, 356.41+54.65 pg/
dl, and 99.35+117.22 pg/1 in elderly women, respectively. Prevalence of iron deficiency varied greatly with biochemical indices
of iron, It was 13.0% when judped by Fe(60 pg/dl) and TFsaturation(15%) whereas 34.78% by Hcr(41%) in elderly men.
However 13.5% of the elderly women showed iron depletion(Ferritin <20 pg/l) and 43.2% showed suppressed erythropoiesis
with iron deficiency(TIBC > 360 pg/dl). The anemic subjects assessed with TFsaturation(<{15%) represented 13.5% of the
elderly women, whereas 18.9% of the subjects possessed less than 12 g/di of Hb. The Hb concentration was positively
correlated with Het(r=0.980, p<{0.001), Fe(r=0.384, p<{0.01) and TFsaturation(r=0.349, p<0.01). On the other hand,
Ferritin concentration showed a significantly negative correlation with TIBC(r= - 0.319, p<0.05) and a positive correlation
with TFsaturation(r=0.362, p<(0.01). Major food groups of iron intake in the elderly were vegetables, cereals, and fish. The
mean daily intake of iron was not significantly different berween elderly men and women(12.82 mg vs 10.35 mg). Intake of
heme iron however, was significantly higher(p<{0.01) in elderly men(1.03 mg) than women(0.42 mg). Total absorbable iron
caculated by the method of Monsen was 0.55 mg, 0.40 mg in elderly men and women, respectively and bioavailability of dietary
iron 4.29% and 3.87%. (Korean J Community Nutrition 5(3) : 493~501, 2000)

KEY WORDS : iron status - serum ferritin - dietary iron intake - iron availability - elderly people.

21737]% (Tucker & 1990)9 d&2 & + J&d, Kim
N = & Kim(1998)2 2Atish g oo s A8 o
g wWelel 7)%se ¥aslden] Herbert(1992)9 Klip-
A8 ol glolA 7 UNtEd JFEAR HEZ  stein-Grobusch %(1999)-2 =15 1A A fer-
Pol 744 £28 Ulolth(Cuyatt 1990). FRAFHE  ritinB ko] 710 ATAN So| vehdrha sginh. 2
£ X394yt al@dvtA 2 ¥97)% (Chandra 1992) 2 4738 dHo] F78IHA AsstARt, MEEd 719
Q1B A BEARY S43 @2 A Agol JHs] 1}

E“o\ 13 -
A o aaaizule] st anaqe, T UTHFinch 5 1998). 22hy welge) w22ds)
B4 M LUE SASE AL oIFH b
k=l

'Corresponding author : Eun-Jung Joo, Department of food and 2E
Nutrition, Woosuk University, 490 Hujong-ri, wanju-gun, Samnye-  \alia 5 1993). o= 3o w2 FEAMH

up, Jeonbuk 560-701, Korea Y o
Tel : 063) 290-1531, Fax : 063) 290-1530 Aoz W5 §7] WEelvHJohnson & 1994)

E-mail : ejjoo@core.woosuk.ac.kr AR 3L vAe AR 2 LA At &

- 493 -



494 - %919 A < FAbel
3] Q1o M= Aaba s H]"‘—P‘}S-"‘P% FIHA 2E
B2 UA 4 3ok Osler $(1998)L 9L titozm
Hateel F dg 59 BH ferritin %E&, B4 ALl
o2 A ferritin gzl Fa&d (dals Y A=
)] BAE Rustgon, no A= gD 454
ZEEo] Hadte] REAYE 2Tt (Doyle F 1999)
5}“"3‘:} B4 ferritinS AW ¥ B34 =2 Ad
A lﬁ-"]-l— 4 Aol AZEA 7 Hel A1 F glen
4Q 7 9} BAE BH7F Aol HERZN W} A
T o Bt Hgo] 7iestne BRGINHE F
2 &3 3}"—?3}7] AsiME AW FAZES I Be
o] rB}E-33)c),
HEZEE NES Agdne
i o8&, 8T FU} -1—7} &g ,
HEAS7IY BREZAYAY Yy 59 9L B2
dEAHAS A o489 Aetetn Bu(Du
. IES S A ’fi—r-J Ag ol gl #e A+
AP ] 7H el A g g o] Folde}, &2 AU
dRo= Q7 Q7|HA & "—‘,‘ =42 A8 A 2E
Z2H7] 72 vhd 43l 24 5L Ysix 2R 2
Bl o ARIFo| 88 AZolgdn AH
F T AS3] - @5 1993b). 18]3te] -zl
AHEZ] A (QHEA - 0]4d8] 5 1999)= o)A (3
5 1991 ; FEA - o) 1992) 2 Y A9l=(0])F
1996)% tide 2 FRAFIEE Hrlelg=r, A
<8 - 989 (1993a) 7 £5m] - A5 (1998)9] GTFeA
Hbs 28 718208 Agatd e 22ER L 42 4.2%
o 11.8%01 812 stout, B4 ferriting AH88+4S o
= 40.6%% 56.0% 2 A Vebdrl wabd FRQGNE
o] gutE H71E 9184 Hby = HetHl g 9Jol= 83
HE FHAYT 2 83 ferritin TY £40) gasi}
I % AL e T AF(e1TE F 1997)e04 2
THHFS 13.15 mgeF hemeZ o] £4& k] 6.3%0)
3L, 93.6%7F nonhemed = 41# 3199t hemed 2] o] &&
< 30.12%, nonheme® 2] o] &-&2 8.28% =4 AN AYE
o] 8go] 9.66%9ox, FH T2 HEFAY AL
gk 71297 (A58 T 1986)004 HEY o] &8L 7%
23 Busgn
Doyle 5(1999)-2 654 o]4¢] w=9le tjitor =g
HEI C, @83 hemeZ, nonhemed T 529} 2
TEYTEE de] FABAE Byo) 2L 3§
AEFL 29 AT FRAENd e} 9 FBAA e}
Uiy Busigen] 53] heme# el H3H €% ferri-

>_\|’_. Iboox 0344 I‘-ta

wﬂ‘l

e ool e 30 me
i o

f
z

RS ook
ol rff

oll'l

tin 2 2% FEA= %o JHABAE
mede| AHE HbrEet 29 AABAE 27 (Root §
1999)81% . metA E3 ferritin #ato] B 919 A
TR E 7197179 e FEAN 78S 9
el M =9l digk 229 FEdE e} AF o] g8
T EuE AY gle dAeln.
£ d7e AFA 014 ol AFE 6041 o149 9]
B2 WHOE AAE AFsta, Jo)dH e 2 gt
3 dAS 245} *J FETHE Foreta, 2E A
ol §&-E Adstd fEuet wEe FRIFNEE
Z*}5}~i7‘1 =19 BEFY 97
£ AN 7| 2225 viestaal g

r-[m _1'

==
s
o

O

e o

e

1. 8 O H I

HF Aol AFsh= 604 01449 =91 607 (A 239,
7k 37H)E UFe® 19989 1297 19999 19747
dAlek At

2. MY HE

A3 AFE 7MHE 28 e AHoM 248 £ =
e B2A w2 A MAsS Hgde) Jdolgue &
Aot ey 57 T (Triceps Skinfold Thick-
ness : TSF)+= caliperg AMEsle] &Aslgon], A=k
&2 294 (Near Infrared Ray : NIR)-& AH851e] 4
A& (body fat percent), A4 (body fat weight),
A A S#(Lean Body Mass : LBM) 2 &2 (Total
Body Water : TBW)& &35},

3. 9L MAT W HE o|18S

AE AR FEE J3ta e YBE EQ Y Al
o AAEEen, oA GARE 9A] Atelo] AA 1:12 |
©ate] 24417 g o e ARG A G JE 2H
st F& AgsHA AR st AFRH(HF FLAL
23 AE 37) AR (RFRERR T B, Ja-
pan)< ARESHR AL, E48]8-S ddAFEC] 44 g4 U=
Z 23 zeld el F3e AAskanh Jga 48
e TF GIAEE B2 HEFRNEES 43 AY
PF7} A" (Mg Ea 1997) o8-8t Aatslg).

HEo) ol g-gs ?%1-71 $iste] o218 5:(1999)¢) =
&AM §5%, 71E5, A F(Meat, Poultry, Fi-
sh : MPF)¢] /%jfl%l, AE A% F vE C 43%S
o ZudE A2ttt Hemed-& MPFR| a43e] ¢



= % 289 W0%= 25sta, 2 A 60%9F o 9 A
Z9o) ZEg 5o nonhemeZz 4tk Monsen &
(1978)4] ¥del| wel hemed o] o] &2 E3 ferritin
ol we} A4, nonhemed ] o4& 84 fer-
ritin €=z} MPF 2 v}zl C A& ojste] ARk
t}, olg} ge] v 7U% 4% ¥ hemeZH nonheme# 2
ol &S Tt o] FUIA FE F o] TR 3Tt

4, RN

ol FEA AAEEZRE Hol g AFsHon F
9] d7+= EDTAZ A" Ad#] 44 6.000 rpme]
A 1087 dAE et @4g Aot

gy Fo HE L transferrin®g 2] slernz H2
< CLNM Fe($£—(t#, Japan)g AH83te] Rladsioz
A% 47 (Hitachi 7150, Japan)els EAslgch &
AE 2% (Total Iron Binding Capacity : TIBC)Z &
23 E¥3 #¥ 285 (Unstaturated Iron Binding
Capacity : UIBC)e] €o 2 Aakelgvh. ¥4 ferritind
ferritin DSL-3000(DSL, USA)€& AHE-E] immuno ra-
diometric assay ¥¥2=2 Gamma-counter(Hewlettp-
arkard, USA)E Z#39 . RBC, Hb, Het= Isotone
l/Lytic reagent/clenz/4cE AR&-sto] 24s & 2417
(Coulter STKR, USA)E &43}4},

5. 1A

B a7 BAAEE SPSS 22 a9E o]&ste] Az
sk, ZAVNERES] AAASH], Jdh HF E ©
AENZE G JH EFAANZ A 4 Bt
o] Al o= student t-test= FoA AEE G
ARE7Y] JBPA = Pearson’s correlation coefficie-
ntZ At EAskH T

iz

I

1085

B A Rz AAAS 3= Table 13 2t

ZA g B d8-2 @3l 66.44), 2k 64.64%
o} @Al glojd BF A% HF2 164.3 e}
62.4 kgo B 65~T44] BAxRle] FEE A% 2 AF
P2 (g eta] 1995)¢1 167 cmé) 64 kg Bt wgt
ou}, BMIE 23.1 kg/m*2 34 @9l £33}, oA
¢1e] H A3 HFo] 1525 cms} 56.7 kgl & o] 94
HTA Q] 154 cme} 54 kgt H|HHL o) AL Fa A
& Egon, BMIZF 24.3 kg/m?e.g2 AAPE9)e) A%

1

FeA - AQlg - Aol - 495
Table 1. Physical characteristics of the subjects
Variable Male (n=23) Female (n=37) Significance
Age (years) 66.35+ 4.45 6457+ 3.88 N.S
Height (cm) 164.26 % 476 152.54%+ 4.89 p<0.001
Weight (kg) 6235+ 7.57 56.68+ 6.62 p<0.01
BMI" (kg/m) 23.09+ 2.39  2433% 240 N.S
Waist hip ratio 0.89+ 0.05 0.85x 0.06 p<0.05
Body fat (%) 20.59+ 3.26 2936+ 348 p<0.001
Body fat (kg) 12.59+ 3.58 1676+ 2.81 p<0.001
LBM* (kg) 4927+ 439 4042+ 549 p<0.001
TBW? (%) 5977+ 231 53.59+ 227  p<0.001
TSF* (mm) 1435+ 5.68 27.11+ 6.15 p<0.001
DBP* (mmHg) 79.13+ 7.93 8297+ 9.96 N.S
SBP® (mmHg)  119.57+16.92 126.76+18.27 N.S

1) Body mass index
3) Total body water
5) Diastolic blood pressure

Mo LatEth. BMIZ} 25 kg/m? ]-4¢] A& n|gte] 7
FX 7 Adod YRl 13.0%71, A& 35.1%7}
]kl &ttt

329} oJide] 9] H&(WHR)S ¥4hxsl 0.89}
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ol4ke]l T :mglo] Bal 13.0% 9 o=} 24.3% % oJA}7}
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2) Lean hody mass
4) Triceps skinfold thickness
6) Sistolic blood pressure

ok A3 %L Table 29} o] BF &
2k A3 ghe FAleel 1875.7 keal, Akl 1553.4 keal
=, 77k PR} 887%%} 83.3% AT} WA H7 4
HZL FR=9] 69.3 g, AR 526 go.= Zzt AR
©] 96.4%5} 87.71%= Fo]4<l #te]7} A2 (p<0.01),
FEA 9 HFE Exp=go] 20.1 g2 & oAbl
174 g Bt} F993 02 go] 433 p<0.01). =5
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Table 2. Daily nutrient intake of the subjects

Table 3. Levels of blood iron indices in the elderly

Variable Male(n=23) Female(n=37) Significance Variable Male (n==23) Female (n=37) Significance
Energy (kcal) 1875724622 155344244 | o Hemoglobin (g/dl) 1449+ 093 1282+ 099 p<0.001
( 88.7) (833 Hematocrit (%) 4247+ 259 3766% 290 p<0.001
Carbohydrate (g) 3047+ 837 279.3+ 822 NS Serum ferritin (ug/l) 193.00+125.03 99.354117.22 p<0.01
Protein (g) "(9-5’;—“4)23-1 52(-68% 7)19-1 0<0.01 Serum iron (ug/dl) 125.48+52.46 10008+ 42.82 p<0.05
Animal Protein @ 201+ 221 174% 165  p<0.05 TIBC (pg{dl) 33813+ 4592 35641+ 5465 NS
Fat (g) 345+ 225 208+ 113  p<0.01 TFsaturation (%) 3663+ 1501 2811+ 12.23 p<0.05
Crude fiber (g) 9.1+ 4.1 87+ 49 NS o defici by vari L
e 526442570 5053+ 269.4 Table 4. Prevalence of iron de |c.|en¢::y y various blood |ronl indices
alcium (mg) (75.2) (72.2) N.5 Criteria for No. of iron
. deficiency deficiency(n(%))
958543309 777.6+ 309.7 Variable
Phosphorus (mg) (1 36.9) (111_1) p<0'05 Male Female Male Female
(h=23) (=37) (n=23) (n=37)
128+ 49 104% 6.6
fron (me) (106.8) ( 86.3) N.5 Hemoglobin (g/d) < 135 < 12  4(17.4)  7(18.9)
Vitamin A (2 459.9+473.6 546.8+1131.0 NS Hematocrit (%) < 4 < 36 B8(348) 7(18.9)
( 65.7) ( 78.1) TIBC (ug/dl) >360 360 5(217)  16(43.2)
Thiamin (mg) 1]-22318) 0.5 2(210L3 N 74 Ns Serum ferritin (ug) < 20 < 20 000.0)  5(13.5)
§0+' 03 104 06 Serum iron (pg/dl) <60 <60 3(13.0)  8(21.6)
Riboflavin (mg) ( 82.9) ' (840) N.5 TF saturation (%) <15 <15 3(13.0)  5(13.5)
- 1724+ 82 133+ 58
Niacin (mg) = - p<0.05
(121.5) (1026 Table 45 2t} Hb¥EE @abmsle] ol BF 145
. . + i . K — _
Viamin € (ng 324 980 165L 1018 g /g i) B4t 12.8 gdlEA, WHOMN AXIE

1) Percentage of RDA
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F7he} vl o] AT o) wolFd & BT}
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g 2o AFYHE B8 FAFA= Table 3 &

71524 13.5 g/d19} 12 g/dl B} ube oiAkatEe 174
%2t 18.9% 2 v, 604 o4 =9F EEA]
9271 52.5%, A& 45 4% 2, - de] W7 1.3:1 9]
St (EFE 51991). 10d 391 E A7 Agloqe ol
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NE @27} o gl AdAE dadez 3 A5 - B
%3 (1993a)¢] oA H Hbx 27} 13.49 g/dl= 4.2%
7} i¥olgtx Budtga, o|7ts F(1997)2 13.64 g/dl
2 12.2%7F W89, £5m1] - A(1998)-2 12.9 g/dl
2 11.8%7F §1d9g A4, o|2e H]&] 2 79
A oAzpegle] HFEF Hb %7F 12.8 g/dl2 o4 2ot
@n WE HHET 18.9%E A Vet
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ddzb-01e] ¥y ferritine] 99.35 pg/l=2A i) 26.32
pg/l, 26.6 pg/l, 23.4 pg/l(A%38 - WA G 1993a : o] 3
1997 ; £40] - A49)1998) Bt} =4 Veht:, a8
} =916 9lo]A 83 ferritin 2 E71= A48 %
He] 9go] &1E v (Klipstein-Grobusch % 1999), &



£ AAF] B EH 08 g ferritin $EE 200 g/
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turationd) W 71£XE 15% vrez L9 (Gibson
1990) WAk=glo] 13.0%24 B3 ferritin® & FAHL
o B} wgho oabs 71Eeldtat 13.5%2 84 ferri-
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Distribution of subjects by different biochemical in dices of iron nutritional status.
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Table 5. Correlation between biochemical indices used for assess-
ment of iron nutritional status

Hb" Hct Fe Ferritin ~ TIBC
Het? 0,980 -
Fe” 0.384** 0.331*%* -
Ferritin® 0214  0.144 0.226 -
TiBC? 0096 0090 0315 -0319* -
TFsaturation®  0.349** 0.291¢ 0.948%*  0.362* 0.280

2-tailed significance : *p <{0.05, *¥p<(0.01, *+xp <0.001

1) Hemoglobin  2) Hematocrit  3) Serumn iron  4) Serum ferritin

5) Total iron binding capacity 6) Transferrin saturation

2o & ZA}rH*‘Z}QJ &7 ferritin F== Hb% T, Het
Blg 2 894 e JFRAC A Vel e, TIBCS

= AEHe £ AEaA (r=-0.319, p<0.05), TFsa~

turation¥= k] AFAA (r=0.362, p<0.01)E HAF

I gtk o) g didez § A3 - B F(1993a)

T o578 F(1997)9) ExolA 8H ferritine TIBCS 7}

F =g &9 A (r=-0456, p<0.001; r=-0.3196,

p<0.0D)E Busted & A7 27} FAlsgl e, 22v

A - 0]d%g(1992)0] A ferritin F=7F Hos =, Hetd]

& 9 9% 2E F9E Fe) 4BVAS BYT, TIBC
S #9959 A7} 9e-e B Aveke PHBE
F i

4. BENFT H SHNE

HEFY AF2 Table 67 7o), 289 H4HFF &
q o]&8o] G A8 AF FFHFo] Fabw] 74.3%,
Az 79 9% W, T2 AE0) MA=L ¢ A
25.7%<} 20.1% 9}, BEFF FH AFTE 9 BEF
HaF TF AT o2 FRwlo] 23.3%, 15.8%.
12.9% 93 Apx=91 21.8%, 18.2%, 12.9% T}, 1995
W FR R (R ABRE 1997)94 B
BRE) 47%, A2FA 12%, o)HFNA 12% 43R
on XY M 79.5%7 A EA AECE 20.54%
7} BB AXog TRHE ZoF RuHed B A7
e dE FF9 M T A FTe] AAFEA IUE
°¥7~A}oﬂ A B3k 12% 2o "3y 2 21.8~23.3% #
om IFFFL 158~18.2% % TUAUYRALY 47% Bt
o i), AFe] ARAH FEdlA ity /-9
Rl Aol HF e} PdRAA ERiele] Axtg] Wt
FxstA ol HHstz YUATHp<0.05. p<0 01). A7)
7 5(1998)2 A4 el AEQATL 11.6 mgeE
Bl 22} 9.0 mg B} fd o go] 4Fsn o
(p<0.05), A2 xbe] A% dE AFH7T AL BF 254
AZd olEZFmws FEFF $ulx T, Aold

E."_O] ‘L"?r'

Table 6. Dietary iron amounts of each food group

Dietary iron Male(n=23) Female(n=37)
Meats* 1.32+1.68( 12.9)" 0.49+1.13( 4.7)
_ Fish & shells  1.65+2.74( 10. 3) 1.3343.24( 12.9)
A'}'O”;ad's Eggs 0.29+4047( 23) 020=0.40( 1.9
Milks 0.05+0.09( 04) 0.07+0.14( 0.7)
Subtotal(animal) 2.30+3.25( 25.7)  2.08+3.58( 20.1)
Cereals 2.03+1.20( 15.8) 1.88+1.43( 18.2)
Potatoes 0.2840.56( 2.2) 031x0.75( 3.0
Sugar** 0.04+0.08( 0.3) 0.02£0.03( 0.2)
Legumes 1.39+1.84( 10.8) 0.96%:1.38( 9.3)
Seed & nuts  0.05+0.09( 04) 0.11+031( 1.1)
Vegetables 2.9842.33( 233) 2.26--1.88( 21.8)
Fungi 0.03£0.15( 0.2) 0.05+0.16( 0.5)
Plant  Fruits 0.51x078( 4.0) 0.87x1.i6( 8.4)
foods  Seaweeds 0.20+0.23( 16) 0.28+0.97( 2.7)
Beverages 0.15+051( 1.2) 0.841£3.88( 8.1)
Seasonings**  1.42%1.42( 11.1) 0.67:-0.50( 6.5)
Processed 0.44+2.13( 3.4)  0.02%0.10( 0.2)
food*
Qil 0.004:0.01( 0.0) 0.00+£0.01( 0.0)
Others 0.01+0.09 0.6) 0.02+0.14( 0.2)
Subtotal(plant)  9.52+4.14( 74.26) 8.27+5.90( 79.9)
Total 12.824.94(100.0) 10.3526.59(100.0)
+p<0.05,  #p<0.01

1)( ): % of total iron intake

AHE AT 2R 4 F) FoA% d93A (p<0.00D)
7]' )J\tl = J—E}E“iu}(%@z} 1997) EE—"?_].' %‘%}é E‘;'_"H—'ﬂ;é]

53] hemed 9] H#& FHferritin % %%‘%‘%ﬂ}% &<
ABAAE 292, nonheme@ 9] AF: HbExo o
A S FAAAE BstATHRoot F 1999). 654 o
)J-_q 3o x9S FH'“C’E HFE 9] zég'_cgovggﬂg}_,]
BAE B0g AT7NA ¢=2g, ved C, 39 heme
4, nonhemed 2 A-fA4e FRAGdele 4o daw
AZ Ry o} Z4#e e FAFT At 4= oyt
Ao 2o JaFAF JebtHDoyle & 1999 ; Vijv-
er ¥ 1999). mhMd = ]—4 B9 E A7) 9
e S5, aF, AAF L i AYE FE3] A4
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#3 43= Table 73 72},

WA=l 248 43 3%F hemed L 1.03 mgl 2 A
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Table 7. Dietary total and available iron intake caculated by Monsen's method

Intake of iron (mg)

Available amount of iron (mg) Availahility of iron"(%)

Food source of iron

Male Female Male Female Male Fermnale
Heme 1.0310.?)9 0.42+0.45** 0.19+0.17 0.10+0.12* 18.45 23.8]
( 8.03) ( 4.06) { 34.5) ( 25.0)
Nonheme 11.79+4.50 9.93+6.54 0.3610.17 0.31£0.20 312 3.05
( 91.97) ( 95.94) { 65.5) ( 75.0)
Total 12.82+4.94 10.35£6.59 0.55+0.40 0.40+0.29 4.39 3.87
{100.00) (100.00) (100.0) (100.0)
*p <0.05, *#p <_0.01

1) Availability of iron=Available amount of iron/total iron intake

Table 8. Intake of MPF, vitamin C and total enchancing factor by meals

) : percentage lo total amount

Meal MPE" (mg) Vitamin C (mg) Total enchancing factor”
Male Female Male Female Male Female
Breakfast 19.96+39.4 7.03t16.0% 40.62+379 30.03+36.2 60.58+ 57.6 37.06+ 37.6
Lunch 49.30£60.5 23.324+29.5* 36.97+415 28.041427 86.27+ 68.7 51.36 47.8*
Dinner 56.83+68.3 20.41 £ 29 8% 42.16+36.6 32.81+33.1 9899x% 774 5322+ 45.7%%*
Snack 0 1.35+ 8.22 12.67+34.9 45.61+81.04% 12,67+ 349 46.96x 81.5%
Total 1261 +52.1 5211 £45.3% 132.4 +97.95 1365 +£101.8 258.5 +1459 188.6 £105.5
#*p<0.05, #*p<0.01,  ++xp<0.001

1) Meat, poultry and fish

hemeE & 042 mea 2 AF 2E HHel 41%=2 @/ =
¢l Rt fojy oz vorer(p<0.01), nonhemed ] 4
# B&& 95.04%%] 9.93 mgo 2 Frbxeold Zolzb ¢l
Atk B AT AR A BT 2R 3FE2 UF R
o] nonhemeZ oI Th.

B gFoidate] g o] &8 - 1 B 0.55 mg/day
9} 0.40 mg/day= FE& ’%ﬂH%H 7+7} 4.29%} 3.87%
2 et 4993E A3 Ao AR o|8F 7E]
1%°1Q1(A< 8 5 1986), At A% FHE o] &%
o] 1.27 mg# o)&-&o] 9.66% %21 (] 72 5 1997), o

nAY] B8 BE olgFo] 1.5 me olF&0] 17.2%=
Hod v g (A F 1999), ol H]EH B E=AGA
Q1o EE o8& v wakt) o3 =gl A
7] &g} tjgtalel] vt o]-§-5¢] 7\:}5‘:?—4} RAOZ, o]&
—‘i* ol&&d AL HAE 7MF FoI 249lo ’}lZﬂ—%

Q%o|7] uid 71elr kel Y= A g BE 9
w15 AE a7kl vEle FU1E AR ’@Z-}EJ.
o4 7458 heme® ¢ %2 ¥4 242 0.19 me=} 0.10
mg2.2 f2)3<l o7}t leH (p<0.05), ol &&2 A
A hemed A=) 18.45% %} 23.81% % JAFx=919] he-
med o] E-&o] O =AU} olw AR o&&o] HHH
g SRR hemed o HHFHL gahello] 1.03 mge
Z Az2xgl 0.42 mg B0 AASA Bel A=A
(p<0.01) £3]8 o]&-&¢] WA Yeld AL 2 AtRHTH
%e i 22t 0.36 mgt 0.31 meo)

rlo

—

mut r!o ruH [T

Nonheme® &

2) Total enhancing factor=MPF(g)+ vitamin C(mg)

Table 9. The distribution of meals of all subjects according to three
levels of availability of iron as classified by Monsen's method

Classification

Breakfast  Lunch Dinner Total
of meal
Low availability 45750 41(68.3) 41(68.3) 127( 70.6)
meal
Medium availability 511 7y g(150) 4 67) 200 11.1)
meal
High availability g 133y 10( 167) 15(25.0) 33( 18.3)
meal
Total 60(100.0) 60(100.0) 60(100.0) 180(100.0)

1) MPF <30g and ascorbic acid<25mg

2) 30g <MPF <90g and 25mg <ascorbic acid <75mg

3) MPF>>90g or ascorbic acid>>75mg, and 30g<MPF<90g and
25mg < ascorbic acid<75mg

I, ol BEE 3.05%%9 3.12% = ¥5:8lH . Nonheme#
9] o8& &o] HE Bt olg} &7, I, AHF
A vlelql C A3 938 2or2 di¥E no-
nhemed9] FH2 4H3l= £ AT HdAEAAE w7
U 2ol g8 MPFe} AlEb C 3R vl $23)
THTable 8). 18 H7 MPFe] &=L Fah=l0] 126.1
mgl &, AAwgl 52,11 mg B #2302 Bl 43}
T 99em (p<0.001), FA=9E Ay A ojzwg]
£ ZAAA MPFE Bo] 433 202 eyt ¥
Bl Co] A FE 9 132.4 mg. HAA=¢] 136.5
mglE FARHA sk sislew, ¥Rl HET
Ce] MA o] AA Ao, oJzp=R] e 707 71 Bol
AFstn . MPFe} vell CE &8 5745
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ZH(total inhancing factor)9] FXi= 1] E5 AEAA}
7} AV =1, g2 AMAAEY Teu FEFEE
7= gl o2& Hlas] B MPFS Aol
2 Q15 FHAAHp<0.05)9F A 2AHp<0.001) A
Fahegle] fo7 o 2 o] =4 vehgrl,

HE F589 9g& vAe MPFs} vlEksl C gl
utd w7 AxE 1F, 2F. AT s U] Hlastd B
ATtHTable 9). AF2Atel #lgshs 271 70.6%= 7
3] - W29 (1993b)°) BT 67.1%9} H)=slen #
o] o] 8-&¢] £& TFHAR 18.3%2 |78 S(1997)
o] B 19.6%% FrAtstA Tk 58] nFaabs ofgdalAL
(13.3%)9F AA2A16.7%) 9 Blste] A4 AH25.0%)
o Tttt

2% ¥ 2

Ao AFsHz 60A o] - =9l 6078S oAt
o2 HRgFgeier AR Aol E-&E Brietr) Y
o Bdg ENsta A FEFFE FAE g 22 2
I4E 2t

1) didAEe BMI= 9441 23.09 kg/m? oAhx=¢)
24.33 kg/m?e &, BMI7F 25 kg/m? ¢4 HThe: dabx
91 13.0%. AAhw=lE 35 1% K. AW e ozbu
910] 29.36% 2 FA=91 20.59%°1 vlsle] freHow =
UTHp<0.001).

2) gl deldel Majaks Wzl elof glojA 18757
keal®} 69.3 go 2 A 88.7%} 96.4%°1H, A=
22 1553.4 keal®} 52.6 go.2 @A) 83.3%9} 87.7%
ZA FAlo] ozt =gtk B g X Fe) 43
v 8- Fabeglo] 65.5 1 14.7 : 16.10]9, dz=%lo] 72.1
11341192 AL 3 HF ] u, @i
@ e HFL Rl vate] fo oz gt}

3) E dFoA i Hbyx, Hetdl g, 84 "8, T-
BCe} ¥4 ferritin 32 @dRheglo] 14.49 g/dl, 42.47%,
125.48 pg/dl, 338.13 pg/dl 2 193.0 pg/lolx, Axgl
£ 12.82 g/dl, 37.66%, 100.08 pg/dl, 356.41 pg/dl %
99.35 pg/le] R}, A=l oA FEZHY-&o] Hety
8 71522 YL W 34.8%2 F BEon, a9l
ol slelME TIBCE 7152 S o FEAHEo) 43.2%
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TFsaturation® %9 A#A#AAS JeERAUTHr=0.349,
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HAL(r=-0.319, p<0.05), TFsaturation® %2 Ao
AE JEFATHr=0.362, p<0.05).
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