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ABSTRACT

The purpose of this study was to estimate the iron availability and ro analyze dietary factors which influence hematological indices
of 130 female adolescents with iron deficiency anemia. Intakes of jron and other nutrients were estimated using a self-administrated
questionnaire combined with the 24-hour recall mehtod and iron availability was calculated by Monsen's method. Mean daily
intakes of calorie, protein and vitamin C were 1631.0kcal(77.7% of RDA), 54.7g(84.2% of RDA) and 45.7mg(83.0% of RDA),
respectively. In terms of iron, mean daily intake was 8.7mg(48.3% of RDA) and heme iron intake was 3.0mg which correspond to
34% of total iron intake. The amount of total absorbable iron was 1.5mg and the estimared bioavailability of dietary iron was 17.2%.
In summary, intakes of several nutrients for most of the subjects were under RDA. Dietary factors affecting hemarological indices
were analyzed by stepwise multiple regression. Intake of vitamin C was a major determinant of Hb level, while both intake of
enhancing factor and iron availability were major determinants of serum ferritin level. In conclusion proper nutritional education
and guidance for iron deficiency anemic female adoalescent needs to be developed and to improve their iron storage should be
increased intakes of enhancing factors, female adoalescents. (Korean J Nutrition 32(7) : 787~792, 1999)

KEY WORDS: iron deficiency anemia, iron intake, iron bioavailability, enhancing factor.

N

=2
—

229 AP AAAALE Y 8 JIRAlH =
5 A7) sagdl el SA% DAk Ao
A% Yoled 5o ¥ W ¥ 22Y4 WY AY
4o ug goh

%i?f'—"“a‘ el olggel d 2AES BY, 19919

B AeAd ogFAe 2AHA tﬂﬁé HIEE 8.7%RL
ﬂﬁﬂmﬁgmﬁi g ATelME 53%% =AM v
ot 1992d FdAY AhdS rwz_% & B
19.4%7} AAZPA NFe)rh” T3 19974 = Tk
FA Ao A 13~164 oA}e] 26%71, 174 o4 4zt

Aol ;1999 99 97
*This research was supported by grants from Sungshin
Women's University in 1998.

2 Bngo] ” e

T 3L7%7F 24P g
£ Z2Zd ¥ o]ggo]

OEP‘é 53] A

% %8 28 &

o
P -
5’
\‘l
&
-
HI
rEi:
E,

. mo}_L A%
9% T3.9%2 28N AP ol AT 2
S} ol wiFA4olut oo Aol ne o34

28 AAFo] ¢ Az AL B S %eH. o 0131"§
o] 2R o] &8 9A] ©g Ao=Z 4dEn. 1
Ay @4 dz4 Ads e & HE 43R H ol &
o st A+ v EFe AdFon.

wehA & AFdMe Ju S8 BZFEAL 9 {14
S e R 258 THS I AR R o] F
of g&& w|A*= MPF(meat. poultry, fish)9] 4322

© 1999 The Korean Nutrition Society



788/H1% o] HRo|4E5 AP R

ZA4) B3, o] 258 Monsend WS o|-&3le] o]
AR o] §EE IEEAT vEo] ol E JgelAy EY
W ZRFeA Bl 2 vAE Aolade B4R

2} shgieh,

i

1. A

1997 % FHA A 23 vt Qe 2G50 AT
DA 3 Bl 5 2588 22 JeYH 27 AT
o] Fedgd Fad § Table 19 AAg HAAA Hge
BA71El AP HoHAHE BIRG dEEAL 25
5% 04 1308¢ 97 W= AAE0.

NS X H

1) LUAY X MRS

Gbrpaho 2= ol st 2718 ZAFSSITH

AAAZ A AFe A%47|ZR 21A4=0] g 7
g Aol AAF AR 54X Al on, EF
gl zﬂél FAFBMD, AALE, AXEE, AL, B4

< BIA(bioelectrical impedence analysis) ¥
g -4?\5} AA 27 (BHAE(F), TBF-105)%F A&
Elyit=

Table 1. Crileria of hematologica! indices of the subjects

Criteria of iron

Mean £ 5.0. deficiency anemia
Hemoglobin(g/dl) 102+ 13 <127
Hematocrit(%) 333+ 40 < 36"
Serum iron(pg/dl) 217 £11.9 < 60™
TIBC(ng/d)) 467.1 + 44.2 > 360"
Serum ferritin(pg/l) 76 + 46 < 12"
Transferrin saturation(%e) 4.8 4+ 3.2 < 157

TIBC: Total iron binding capacity
12) World hearth organization

13) Gibson(1990)

14) Gibson(1993)
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Table 2. General characteristics and anthropometric indices of the
subjects

Mean + 5.D.
Agelyrs) 17.9 £ 0.7
Menarche age(yrs) 140 = 1.2
Height(cm) 160.4 = 5.0
Weight(kg) 54.6 + 6.4
BMlkg/m*) 212 £ 23
Body fat(%) 265 £ 43
Body fat mass(kg) 14.7 + 4.0
Lean body mass(kg 399 + 3.2
Total body water(kg) 292 £ 2.3

BMI: body mass index = M
height(rm)*
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Table 3. Daily nutrient intakes of the subjects

Nutrients Mean = 5.D. % RDA
Energy(kcal) 1631.0 + 615.5 77.7
Protein(g) 547 £ 27.2 84.2
Fat(g) 385+ 243 -
Carbohydrate(g) 2563 £ 954 -
Fiber(g) 32+ 19 -
Calcium(mg) 393.9 £ 2199 492
lron{mg) 8.7+ 49 483
Heme iron{mg) 30+ 1.8 -
Nonheme iron(mg) 57+ 34 -
Zine(mg) 49+ 25 40.5
Copper(ug) 583.7 + 3203 -
Vitarnin A(R.E.) 2129 £ 1879 304
Vitamin B(mg) 0.8+ 04 69.1
Vitamin B.{mg) 08+ 04 63.9
Vitamin By(mg) 07+ 04 44.0
Niacin(mg) 114+ 6.8 87.9
Vitamin C(mg) 45.7 = 46.8 83.0

Table 4. Available amount and availability of iron calculated by Mo-
nsen's method

Available armount Availability

of iron(mg) of iran(%)
Heme iron 1.0 = 10" 333
Nonheme iron 0.5 £ 05 8.8
Total iron 1.5 £ 1.0 17.2

1) : Mean £ 5.D.
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Table 5. MPF, vitamin C, and total enhancing factor by meals

Table 6. The distribution of meals of the subjects according to thr-
ee levels of availability of iron as classified by Monsen’s method

Classification of meal Number of meal Percentage(%)

Low availability meal 387 74.4
Medium availability meal 97 18.7
High availability meal 36 6.9
Tolal 520 100.0

Meal MPF( Vg(::nrrg)n Total fz:tlgncmg
Breakfast 10.8 + 12.95" 9.1 £ 8.30 19.9 £ 16.50
Lunch 261 £ 18.65 8.5+ 475 346 + 19.90
Dinner 20.7 £ 20.30 8.1 = 4.90 289 + 21.40
Snack 4.4 + 1080 20.0 + 19.15 243 + 2335
Total 62.0 + 3865 458 = 23.40 107.1 £ 45.10

1) : Mean £ 5.D.
MPF: meat, poultry, fish
Total enhancing (actor =

MEP(g) + Vitamin C(mg)
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Table 7. Correlalion coefficient between nutrients intake and availability of iron, and hermatological indices

L ) Vitamin Vitamin Iron intake Available amount of iton Availability
Energy Protein Fiber  Zinc Copper L EF .
Be C Heme Nonheme Total Heme Nonheme Total  of ifon
Hb 0.016 0.101 0042 0022 0.097 0026 -0.021 0035 0.010 0068 0,166 0142 0.09% 0153 0105  -0.070
Het -0.067 0.071 -0.012 -0.079 -0.045 -0.003 0.033 0.040 0.041 0110 0.228* 0.200* 0.177% 0.183* 0.155 -0.036
Serum iron -0.046 -0.006 0.061 -0.065 0.022 -0.018 -0.053 0.005 -0.029 0.008 0.078 0.058 -0.003 0054 0024 -0.706
TIBC 0.066 0103 0.076 0470 0.203* 0.252%0.049 0.205* 0.204* 0.029 0.019 0.024 -0.044 0.093 0.087 0.161
Serum ferritin -0.058 -0.002 -0.037 0.045 0.059 0.066 0036 0167 0.169 0031 Q155 0096 -0065 0310 0013  -0.471
Transferrin saturation -0.035 -0.016 0.053 -0.104 -0.031 -0.063 -0.048 -0.042 -0.066 0.041 0076 0.069 0.023 0032 0029 -0.101
*p <005, *: p <001 TIBC. total iron binding capacity
. . S i
Transferrin saturation = —%%%- x 100 L EF: total enhancing factor = MPF + Vitamin C
Table 8. Stepwise multiple regression analysis between hematologi-
| indices and nutrient intak
cal indices and nufrient intake _Lo‘_glr. gé 'é%
) Parameter  Standard
Variable . -value
eslimate error
Hb 2 ATFdaX e 2294 N8 on4 13088 ez
Intercept - 0.801 0276  0.0044 AE-g T3 U4 A 2R o] &) 932 1
Vitamin € 0001 __ 0001 00316 A5 MPF(meat. poultry. fish)9 H4# %2 ZAlsjen
Predictive equation: Hb = -0.801 - 0.001(Vitamin C o = .
e ( ) o]235 Monsens] WS ol§8ie] Ho] BEY 055
erum ferrin
L A=l rx{s}. ol=E Atlojale] &l ‘AEoﬂokz 3T
Intercept 12.537 1692 0.0001 & AEIANT BT ©]F HROIM S DA BRI
B = Al L B )-
Total enhancing factor 0.019 0.005 0.0001 ol FF& AT Aol E THHEAT
Percentage of availability -0.426 0114 0.0001 FA} gAY dY =1 2% AP 1631.0kcal=
Predictive equation ﬂ;g—ea]:g} 7 _7%9&1 olel B oA s ﬁ]E}_E] C REE

© Serum ferritin = 12.537 + 0.019(Totzl enhancing factor) — 0.426
(Percentage of availability)

(Table 8).
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