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ABSTRACT

Food intake patterns and iron nutrtional status of male and fernale college students were studied based on
dietary iron density. Dietary data were oollected using the method of 24-hour recalls for 3 consecutive days from
106 students, and fasting blood were drawn to measure iron nutritional status indicators such as total iron binding
capacity, serum iron, hematocrit, hemoglobin, and red blood cell count, Mean daily iron intakes of male and
female students were 133mg and 100mg, which were 107% and 63% of the RDA, respectively, However, dietary
iron density were similar between male and female students as 59mg/1000ka and 57mg/1,000kal, respectively, The
diets were divided into two groups according to iron density: high iron density group (6mg/1,000ks or more) and
low iron density group(less than 6me/1,000ki}. The students in high density group had lower intakes of energy.
especially fat, than those in Jow density group. Female students in high density group showed significantly higher
intakes of iron, and non-heme iron and folate than those of low density group. The students in high density
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group consumed more rice, hamburger, and eggs, while those in low density group consumed more Ra-myon
and alooholic beverages. The students in high density group consumed greater proportions of iron from plant-
origin foods. Vegetables, legumes and seasonings were the food groups that female students in high density group
consumed  significantly more than those in low density group, Also the percentages of female students with iron
deficiency were higher in low density group, These results suggest that diet with high iron density is important
to improve iron nutritional status of women, and firther research about the effective way to increase iron density

in our diet is needed,
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Fig. 1. Frequency distribution of dietary iron density
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Table 1. Comparison of nutrient intake by meai iron density

& M2 Aol 6me/1,000kcald FUYIE AF
(Index of nutritional quality, INQ)*Z AA3AE
W g 125, 2k 07590 grojch webA Axe] A4
H4 8 6mg/1,000kcal®] HAHE o drky AZEHE
ZogA, due AaelN ARYUTI 3A BEA §
7] B g BF o] 3g 71F0E F JYLE B
#apch

HA olux) ANE AHEY FRYUTIL 2 Ad
o] ¥ g JqUAE HA HAH APl AN
o, 53 detge] A¢ 1 Aot K FHUL A
S5ABE A AHY A%E Bk 2y 2, A
¥, Hlebgl A, B-carotene, HIEMY) C 5¢] wgwisdl £
713¢ ARURTL B o] ¥ Jgr o §ol
AHsch Gt A9 ARYLs 52 Jdo &
Ao} w2 Adke] YR AL AYH LE HER
3 77139 A3l o A Agten, 53] AE,
v]@ A f-carotene, G2 A$ FHLE @l 4
Bgich

Male Female
. Iron density Iron density Iron density lron density

utrent 26mg/1000kcal (6mo/1000keal (0, 26mg/1000kcal (6mg/1000kcal e

{n=19) (n=25) : (n=23) {n=239)
Energy(kcal) 2004 2459 2071 : 1679 1772 1738
Protein(g) 78 82 8o 59 58 59
Fat(g) 51 62 57 4 52 49
Carbohydrate{g) 312 356 337 261 268 259
Calmg) 49 480 485 463 390 417
Fe(mg) 147 123 133 115 9.1 100
heme Fe(mg) 1.1 09 10 ‘ 06 14 1.1
non-heme Fe(mg) 136 114 123 10.9% 7.7 89
Znimg) 10.1 103 102 ; 7.7 70 72
vit A(RE) 626 611 617 j 611 489 534
B-carotene(mg) 517 487 500 f 500* 362 413
Vit Bilmg) 13 15 1.4 : 10 10 10
Vit Be(mg) 11 13 12 09 09 09
Niacin(mg) 162 185 175 130 123 125
Vit Be(mg) 20 20 20 : 16 1.5 15
Folate(ug) 220 219 219 188 149 163
vit C{mg) 705 66.5 68.2 744 65.2 686

*0(0.05, *p{0.01, **p¢0.001 : Significantly different from nutrient intake when meal iron density is less than 6mg/1000kcal by t-test
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Table 2. Contributions of energy from selected foods by dietary

1} 9t} iron density
Male Female
e 9=t w2 ;‘g%o“k]% %_‘% ;ﬂ‘&oﬂl«i et Iron intake Iron intake Iron intake Iron intake
W EF i dWA, ARE gol AHsdT, AR 9k >6mg/1000keal (6mg/1000kcal | >6mg/1000kcal {6mg/1000kcal
- . (n=19) {n=25) (n=23) {n=39)
7hRe ’S‘&OM—: E}LE% o E%o] ﬂéﬂs}t 733}0] A Rice [846.9"(41.8)" 822.9(335) : 637.8(37.9) : 568.9(32.1)
Aok EF &9 APl E AolE HAed, €2 B Ramyon | 1004( 54)  2401(98) = 694( 41)  978( 55)
o] W A 4% 437 FolAWA HE Urrt Yol Pork | 1062( 52) | 1060( 43)  56.1( 33} . 96.3( 54)
AL ¢ 4 AUk Hol A Q= 4F v, Beef 837( 27 - 411017 156( 09 - 115( 06)
 owa s e seane e sy IV D S D
P/ 28 AN AT F AU FAM @ Soju | 108(0 772031) 29002  283( 16)
2= 11%(23k1), A= 07%(12kd) UM AR BH A 9 Tak ju 48( ) 65.3( 27) 56( 03) @ 279( 16)
BPYST R HYAHE B oAUR FoN vy _Ze | 0N09 o109 204 09
" Energy intake (kcal/day)
7t7t 78%(1921al) 9F 39%(69k) 7t YT LR HE dL 2 Percent of fotal energy intake (%)
Table 3. Contributions of iron from selected food groups by dietary iron density
Male Female
Food Group Iron density Iron density Iron density Iron density
26mg/1000kcal (6rng/1000kcal 2 6mg/1000kcal {6mg/1000kcal
(n=19) (n=25) (n=23) {n=39)
Cereals and grain products 5.16"(36.0)" 4.95(40.7) 3.88(34.4) 3.62(39.7)
Vegetables 3.32(21.8" 1.93(16.2) 262" (22.4") 1.36(15.2)
Legumes and their products 1.04(6.7) 0.78(6.1) 0.92*(8.1) 0.38(4.2)
Seasonings 087(6.2) 0.66(5.2) 0.73%(6.3) 0.54(5.8)
Seaweed 0.33(2.4) 0.26(2.0) 0.45(36) 021(2.2)
Plant food Fruits 0.17(1.4) 0.13(0.9) 0.25(2.2) 0.25(2.6)
Potatoes and starches 0.17(1.3) 0.24(2.0) 0.24(2.0) 0.18(2.1)
Beverages 0.11(0.7" 0.35(3.0) 0.10(0.9) 0.13(1.6)
Fungi and Mushrooms 0.05(0.4) 0.04(0.5) 0.07(0.5) 0.02(0.2)
Seeds and their products 0.04(0.3) 0.10(0.6) 0.06(0.5) 0.05(0.4)
Sweets 0.03(0.3) 0.08(0.6) 0. 04(0 3" 0.07(0.8)
Sub'tota!' 11.29(77.2) 8.51(77.9) 9 37***(74 8" 6.80(81.3)
Meats, Poultry and their products 1.54(10.5) 1.32(10.2) 0.74(6.9) 0.85(9.2)
Fishes and shell fishes 1.16(8.0) 0.83(6.2) 0.75(6.5) 0.73(7.7)
Animal food Eggs 0.59(3.7) 0.45(4.0) 0.46(4.0) 0.44(5.0)
Milk and dairy products 0.05(0.4) 0.15(1.3) 0.14(1.2) 0.12{1.5)
‘ Sub-total 3.34(22.9) 2.75(21.7) 2.00(18.3") 2.14(234)
Mixed Manufactured food 0.05(0.3) 0.05(0.4) 0.04(0.4) 0.10(1.3)

" Iron intake (mg/day)
® Percent of total iron intake (%)

*0(0.05,
0005, "p{0.01

*p¢0.01, *p(0.001 :
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Significantly different from the iron intake. when meal iron density is less than 6mg/1000kcal by t-test
. Signiticantly different from percentage ot total iron intake when meal iron density is less than 6mg/1000kcal by t-test
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Table 4. Mean level of iron status indicator and the percentage of the subjects with lower values than the cutoff point for each indicator

Male(n = 44) Female(n=59)
Biood indices Meantsp o Of SUDIBCS ok point Meantsp b OF SUDIECIS ook point
with deficiency with deficiency
TIBC(ug/dl) 322.7+388 136 360 367.21+55.9 458 Y360
Serum iron(ug/dl) 11484459 68 ( 60 96.2:+479 322 ( 60
TS(%) 3561132 46 (15 273+ 143 254 (15
Het(%) 456123 0 { 40 382128 17.0 {3
Hb(g/di) 18.2+08 0 (135 136+ 1.1 85 (12
RBC(106/mm°) 50402 23 (45 44403 34 ( 4
MCV(ft) 909431 0 {80 878+64 85 { 80
MCH(pg) 324+12 0 (26 312+26 85 (26
MCHC(g/dl) 366£05 0 (30 355107 0 (30

TIBC : total iron binding capacity, TS . transferrin saturation, Hct @ hematocrit, Hb : hemogiobin, RBC : red blood cell
MCV : mean corpuscular volume, MCH : mean corpuscular hemogiobin, MCHC : mean corpuscular hemoglobin concentration
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455460

M >6mg/ 1000kcal(n =22)
W =6mg/1000kcal(n =37}

Frequency(%)

108 108

Fig. 2. Percentage of female students with lower values than the
cutoff point for each iron status indicator by dietary iron
density

Table 5. Comparison of mean iron density between the normal and
the deficient group assessed by each iron status indicator

o Male(n = 44) Female(n = 59)
Blood indices — "
Normal Deficient Nermal Deficient
TIBC 6.1%(38)" 5.3(6) 5.9(32) 8.7(27)
Serum-iron | 6.1(41) 47(3) 5.9(40) 5.7(19)
TS 6.0(42) 5.0(2) 5.9(43) 5.6(16)
Het 6.0(44) - 5.9*(49) 52(10)
Hb 6.0(44) - £.9(54) 5.3( 5)
RBC 6.0(43) 45(1) 5.8(57) 54( 2)
MCV 5.9(44) - 5.9(54) 5.3( 5)
MCH 6.0(44) - 5.9(54) 5.3( 5)

" Mean iron density(mg/1000kcal)

? Number of the subjects

*p{0.05 Significantly different from the meal iron density of the
deficient group

Table 6. Comparison of mean iron intake between the normal and the
deficient group assessed by each iron status indicator

o Male(n = 44) Female(n = 59)

Blood indices — -
Normal Deficient ©  Normal Deficient
TIBC 13.3"(38)" 13.4(6) 9.9(32) 10.2(27)
Serum-iron | 13.3(41) 14.4(3) 10.1(40) 9.9(19)
T8 13.3(42) 15.0(2) 10.2(43) 96(16)
Het 13.3(44) - 10.2(49) 9.0(10)
Hb 13.3(44) - 10.2(54) 86( 5)
RBC 13.5(43) 8.0(1) 10.0(57) 109( 2)
MCV 13.3(44) - 10.1(54) 9.3( 5)
MCH 13.3(44) - 10.1{54) 9.3( 5)

" Mean iron intake{mg)
? Number of the subjects
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