J: Korean Soc Food Sci Nutr
34(7), 1008 ~1017(2005)

ERAMd 7OIEQ AE

HESEE e

3 Qora M AE I}

Evaluation of Food and Nutrient Intake of
Preschool Children in Day-Care Centers

Eun-Kyung Sin and Yeon-Kyung Lee'

Dept. of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

Abstract

The purpose of this study was to evaluate the quantity and quality of food and nutrient intake of preschool
children. The subjects were 57 children aged 3 to 6 years in Gumi day-care centers. Total daily dietary intakes
were calculated by weighing food consumed at the day-care centers taken together with dietary records by
children’s mothers for intakes at home. This survey was conducted during 3 days including week and weekend
days. Diet quality was assessed by NAR (Nutrient Adequacy Ratio), MAR (Mean Adequacy Ratio), food group
pattern and DDS (Dietary Diversity Score). The daily food intake was 992.7 g, the plant food intake (68%)
was higher than animal food intake (32%). The daily energy intake was 1249.2 kcal (85% RDA) and protein
43.8 g (153.6% RDA). Percentage of calcium, iron, and niacin consumed below 75% of RDAs were 29.8%, 35.1%
and 28.1%, respectively. Proportions of energy from carbohydrate, protein and fat were 61.0%, 14.1% and 25.5%,
respectively. Calorie intake proportion of breakfast, lunch, dinner and snack were 15%, 20%, 19% and 46%,
respectively. The NAR of Ca and Fe and MAR were 0.84, 0.85 and 0.92, respectively. Thirty-one point six
percent of children consumed 5 food groups (GMFVDS=110111) per day. Persons who had higher DDSs cor-
related positively with NAR and MAR. As a result, dietary intake of preschool children partially showed a
problem of over and under nutrition in quantity or quality. We hope that the result of this study could be
helpful for developing the nutrition education program for the health and nutrition of preschool children.
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Table 1. Daily food intakes by food group in the each meal in day-care center children

Food group Breakfast (n=57) Lunch (n=57) Supper (n=57) Snack (n=57) Total (n=57)
Plant foods (g)
Cereals & grain product ~ 32.3%+151? 436+13.0° 30.6+18.2° 58.4+26.8° 173.9140.3
Potatoes 26+6.4° 65+33° 42+4.4° 548263 68.1+37.2
Sugars & sweets 06*09" 0.2+0.3° 0.7=1.1° 24%6.1° 39*54
Legumes & products 6.61+38.4° 62156 46165 7.0%£76.1° 245+58.0
Seeds & nuts 02+14 02103 02+1.7 0.0+0.3"? 06+1.3
Vegetables 11.9+12.1° 47.0+8.4° 239+14.8" 15.6+36.0° 98.4+443
Mushrooms 0.0%0.0 0.7+0.2 05%33 0105 13421
Fruits 40%169° 0.0%0.1° 51%265° 11771636 126.9166.7
Seaweeds 03104 05102 06+32 0.0+0.1™ 14%25
Oil & fats 09%0.7° 2.8+1.2¢ 15+0.9° 0.1£05° 53120
Beverages 0.0£0.1° 24+27.7% 36+266" 26.81+46.0° 327+492
Seasonings 1515 29+08° 35+26° 04%1.3 82+38
Sub-total 6091939 (47%) 113.0L61.1 (77%) 83.0109.8 (68%) 283.31283.6 (489%) 5452+ 312.8 (55%)
Animal foods (g)
Meat & products 24%46° 129+6.4% 134+14.3° 30£11.0° 31.7+187
Eggs 47+83™ 12.7+84" 7.0+83" 1.8+11.2° 26.2+15.0
Fishes & shellfishes 45+52° 6.1 144 99+93 A7+247° 2531176
Milk & dairy products 56.4+49.2° 16+31.8° 11.6+19.3° 204.7+86.5° 364.3+123.1
Sub-total 68.0+67.3(53%)  33.3+51.0(23%) 419+51.2(329) 304211334 (529%) 44751 174.4 (45%)
Total 128.9+161.2 (100%) 146.3=112.1 (100%) 129.9+161.0 (100%) 587.5+t417.0 (100%) 992.7+487.2 (100%)

UDifferent superscripts in the same column within each factors indicate significant differences (p<0.05) by Duncan’s multiple range

test.
INot significant.



80
70 Animai food 69
[ Plant food

W Total

% food intakes

breakfast lunch dinner snack

Fig. 1. Contribution of food intakes in the each meal in day-
care center children.
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Table 2. Average nutrient intakes per day by the sex in day-care center children

Boys (n=24) Girls (n=33) Total (n=57)
Energy (kcal) 1302.1 2045 1210.8=162.1 1249.27185.1
Protein (g) 444%53 433%87 438*74
Fat (g) 37478 34.0%7.2 35.4%76
Carbohydrate (g) 198.7£38.0 184.4+26.8 190.4£325
Calcium (mg) 526.01t138.4 513.7%£135.9 5182%135.8
Phosphorus (mg) 699.9+1149 693.3X153.8 696.1 £137.7
Iron (mg) 8.79£3.10 8.30t2.75 850£2.89
Potassium (mg) 1736.8+232.9 1720.9£307.6 1727.6+276.4
Vitamin A (R.E.) 496.3£92.0 651.8+444.4 586.3£349.7
Vitamin B; (mg) 0.80£0.18 0.78+0.22 0.79£0.20
Vitamin Bz (mg) 1.05+0.19 0.99£0.27 1.02£0.24
Niacin {mg) 9.69£2.23 9.50x2.93 953+2.64
Vitamin C (mg) 64.51£30.9 612*215 6261257
Dietary fiber (g) 6.30t1.54 6.09t154 6.18£1.53
Sodium (mg) 2005.6 £389.8 1998.3+410.7 2001.41£398.5
Protein (%) 13816 14315 141*+15
Fat (%) 258+38 253%4.1 25514.0
CHO (%) 60.9+49 61.0£4.9 61.0=49

YMean=SD.
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Table 3. Average percentage of Korean RDA for daily nutrients intakes and distribution of subjects by percent RDA in
day-care center children

% RDA
Mean £ SD <75% 75~125% >125%
Energy (kcal) 85.0+17.7 17 (29.8)Y 39 (68.4) 1(1.8)
Protein (g) 153.6129.2 0(0.0) 10 (17.5) 47 (825)
Calcium (mg) 91.5+26.4 12(21.1) 38 (66.7) 7(12.3)
Phosphorus (mg) 1222272 0 (0.0) 33(57.9) 24 (42.1)
Iron (mg) 97.7+345 20 (35.1) 29 (50.9) 8(14.0)
Vitamin A (RE.) 15261943 1(1.8) 22 (38.6) 34 (59.6)
Vitamin By (mg) 1075+34.4 10 (17.5) 31 (54.4) 16 (28.1)
Vitamin Bz (mg) 1140+375 6 (10.5) 34 (59.6) 17 (29.8)
Niacin (mg) 95.7+29.7 16 (28.1) 33(57.9) 8 (14.0)
Vitamin C (mg) 133.6+55.9 9(15.8) 16 (28.1) 32 (56.1)
PN (%).
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Fig. 2. Comparison of nutrient intakes as percentage of
Korean RDA by the sex in day-care center children.
"p<0.05 by t-test.
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Table 4. Contribution of each food group to daily energy intake in day-care center children

Food group Breakfast (n=57) Lunch (n=57) Supper (n=57) Snack (n=57) Total (n=57)
Plant foods (kcal)
Cereals & grain product ~ 111.2+48.4% 145.0%£285° 133.0£57.4° 205.8+82.9° 594.9+128.3
Potatoes 15+46° 38+2.2° 46+80° 50.9+24.9° 60.9+36.4
Sugars & sweets 2028 0708 2.1+35 96+21.6° 145+19.8
Legumes & products 6.2+224° 40+3.0° 55+6.4% 431440 20.0£355
Seeds & nuts 1.3+81 1.1£15 0897 0.00.2%%? 32+72
Vegetables 28E2.4° 122+27° 6.1£35" 35+86" 246194
Mushrooms 0.0£0.0 1.8+0.1 02108 0.0£0.1% 21109
Fruits 23+98° 0.0+0.1% 21£11.2° 53.3+20.6° 57.8+32.4
Seaweeds 0708 13406 06=1.0™ 0.0£0.2° 26+1.4
Oil & fats 78+6.1° 24.6+10.8 129+8.0° 1.2+3.4° 465176
Beverages 0.0+0.1° 1.2+135% 16+11.7% 115+19.2° 143212
Seasonings 1.6=2.0° 1.9+1.2° 41+39" 04207 79+52
Sub-total 137411075 (71%) 197.6£65.0 (79%) 173671251 (72%) 340.5T236.7 (60%) 849.3%315.3 (68%)
Animal foods (kcal)
Meat & products 40172 24.4+13.3° 295+30.1° 7.2+29.7° 65.21+41.6
Eggs 75+132® 20.0+13.4° 11.1+13.2% 28+16.8° 41.4+236
Fishes & shellfishes 87+92® 86+6.9° 169+151° 7.0%404° 41.4£290
Milk & dairy products  35.2+30.1° 1.0+183° 89+21.7° 206.8+63.3" 251.9+84.6
Sub-total 5541597 (29%) 540%519(21%)  66.4+80.1 (28%)  2238%150.2 (40%) 399.9+178.8 (32%)
Total 192.8£167.2 (100%) 251.6+£116.9 (100%) 240.07205.2 (100%) 564.3+386.9 (100%) 1249.2+494.1 (100%)

YDifferent superscripts in the same column within each factors indicate significant differences (p<0.05) by Duncan's multiple range
test.
“Not significant.

Table 5. Calcium intakes by food group in the each meal in day-care center children

Food group Breakfast (n=57) Lunch (n=57) Supper (n=57) Snack (n=57) Total (n=57)
Plant foods (g)
Cereals & grain product 5.4+39% 6.6+3.8 57+29° 138+£7.7° 315%£11.2
Potatoes 015+0.35" - 0.42+0.27° 0.36+0.33° 324+20° 41+26
Sugars & sweets 0.01£0.02° 0.01£0.00° 0.0310.14° 096+39 1.0£30
Legumes & products 49+97 56+51° 7.3£105° 27106 20.4%18.1
Seeds & nuts 057128 1.9+051 0.42+2.1 0.06+0.39™? 30£2.2
Vegetables 38+39" 199188 85+52° 26*57° 3474137
Mushrooms 0.00£0.00 0.13£0.01 0.02+0.11 0.00£0.01™ 0.16+0.08
Fruits 0.33+1.7° 0.00£0.00° 0.30+1.4° 7647 82+5.0
Seaweeds 22+39° 18+14™ 16+40% 0.05£0.58° 56149
Oil & fats 0.00+0.01? 0.00+0.00° 0.00+0.01° 0.01+0.11" 0.01+0.06
Beverages 0.00£0.00 0.0710.83 0.07+0.69 091+30% 1.1+26
Seasonings 1.0£1.2° 14+068° 2.2%12.1° 0.15+0.49° 4.8+3.0
Sub-total 184%275(22.2%) 37.9F21.3(685%) 265+204(454%)  31.9%39.1(9.9%) 1145+66.4 (22.1%)
Animal foods (g)
Meat & products 0.19+0.41° 1.1+0.7%® 16+26™ 0.96+6.5° 39+£5.1
Eggs 22+£39" 59%39° 34+41%° 0.72+38 12368
Fishes & shellfishes 94+11.3° 89+79° 149+11.1° 35+16.8° 36.7£22.3
Milk & dairy products  52.6+54.7° 1.4+435° 12.0+22.7° 2849+946° 350.8+129.0
Sub-total 644+703(77.8%) 17.4%561 (31.5%) 31.9£40.6 (54.69%) 290.1+121.7(90.1%) 403.7%163.2 (77.9%)
Total 82.8+97.8 (100%) 552+77.4(100%) 583=70.0(100%) 322.0£160.8 (100%) 518.2%229.5 (100%)

UDifferent superscripts in the same column within each factors indicate significant differences (p<0.05) by Duncan’s mulitiple range
test.
Not significant.

A A ek FF Yo (39 mg) L e ALFE e ol

A Aol A AEFTE 7 A ARAA G4 2000 FUAZ - FFEA} A3H3) 3~1249) A W)
2%, 718 o5k Table 63 2ok, WA AEe) oF s} BEY F2FUAET 169T A A w5 A5k
186 NEH HELEVE, 2% FEAY AFOZNY otk FEH AE FoAE $F, 3%, 44 2 o9 7, ¢
FFWgtod AEH AE FAAE FREVE A ol £ 2 FAEY £AR FIURT T e 77 05 mg
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Table 6. Iron intakes by food group in the each meal in day-care center children

Food group Breakfast (n=57)  Lunch (n=57) Supper (n=57) Snack (n=57) Total (n=57)
Plant foods (g)
Cereals & grain product 0.63%0.81°" 0.56+0.14° 0.50+0.21° 23+2.0° 39+21
Potatoes 0.02+0.04* 0.05%+0.03" 0.04£0.04° 0.29+0.14° 0.41£0.21
Sugars & sweets 0.00£0.01% 0.00£0.00° 0.00%+0.00° 0.02+0.08° 0.03£0.06
Legumes & products 0.13+0.32° 0.10+0.08° 015+0.19° 0.07+0.54° 0.44*054
Seeds & nuts 0.01+0.06 0.02+0.01 0.01+0.08 0.00+0.00™? 0.04=0.06
Vegetables 0.08£0.07° 0.38+£0.17° 0.16+0.10° 0.08+0.23" 0.70£0.32
Mushrooms 0.00%0.00 0.02+0.00 0.01+0.04 0.00£0.01™ 0.03+0.03
Fruits 0.01£0.05° 0.00+=0.00° 0.01+0.08° 0.34+0.18° 0.37£0.20
Seaweeds 0.04+0.04> 0.09£0.04° 0.03+0.06° 0.00*=0.01° 0.16£0.08
Oil & fats 0.00£0.00° 0.00+0.00° 0.00+0.00° 0.000.00° 0.00%0.00
- Beverages 0.00£0.00 0.00£0.00 0.00£0.00 038122 0.38=1.8
Seasonings 0.03£0.04* 0.06£0.03° 0.08£0.07° 0.01+0.02° 0.17£0.10
Sub-total 09214 (76.0%) 1.3+£050(67.7%) 0.99+0.87 (66.4%) 3.5%5.3(88.0%) 6.715.5 (78.3%)
Animal foods (g)
Meat & products 0.04£0.04° 0.25+0.11° 0.18+0.17% 0.05+0.20° 0.50£0.26
Eggs 0.09£0.15% 0.23+0.15° 0.14%+0.19™ 0.03£0.19° 0.49%0.28
Fishes & shellfishes 0.10%x0.11° 0.13£0.04° 0.17£0.17° 0.05+0.29° 0.45%£0.26
Milk & dairy products 0.06+0.05° 0.00%0.03" 0.01+0.02 0.34%+0.12° 0.41%+0.15
Sub-total 0.29+0.35 (24.0%) 0.61%0.33 (32.3%) 0.50+0.55(33.6%) 0.4720.80 (12.0%) 1.920.95(21.7%)
Total 1.2+1.8 (100%) 1.9+0.83 (100%) 1.5%1.4(100%) 3.9%6.1 (100%) 85%6.5 (100%)

UDifferent superscripts in the same column within each factors indicate significant differences (p<0.05) by Duncan’s multiple range

test.
“Not significant.
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Fig. 3. Contribution of energy intakes in the each meal in
day-care center children.
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Table 7. Average NAR and MAR per day by the sex in day-
care center children

Boys (n=24) Girls (n=33) Total (n=57)

Protein (g) 1.00+0.00Y 1.00+0.00 1.00£0.00
Calcium (mg) 0861016 083*0.15 084+0.15
Phosphorus (mg) 0.99+0.04 098%£0.05 098+0.44
N Iron (mg) 086=0.16 0.84+017 085%0.16
A Vitamin A (RE) 100+001 099+006 099+0.05
R? Vitamin B, (mg) 092%0.13 0.89+0.14 091+0.13
Vitamin By (mg) 0.96+0.09 091£0.13 093+0.12
Niacin (mg) 088+0.16 084%0.19 0.86%0.18
Vitamin C (mg) 092+015 091+017 091+0.16
MAR? 0931006 091007 092+007
UMean £ SD.

“NAR: Nutrient Adequacy Ratio.
IMAR: Mean Adequacy Ratio.

Table 8. Average INQ per day by the sex in day-care center
children

Boys (n=24) Girls (n=33) Total (n=57)

Protein (g) 1.78+024" 1861020 1.83%£0.22
Calcium (mg) 1055029  1.10%021 1.08+0.25
Phosphorus (mg) 140026  149%0.19  1.45+0.23
Iron (mg) 1137035  1.19+041 1.16%0.38
Vitamin A (RE.) 146024  209+140° 183%1.11
Vitamin By (mg) 1231022 127+026 1.26+0.24
Vitamin Bz (mg) 1.33£024  132+027 1.33%0.26
Niacin (mg) 1114027 1147026 1.13+0.27
Vitamin C (mg) 1577075  159+054 158%0.63

"Mean+SD. “p<0.05 by t-test.
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Fig. 4. Frequency distribution of dietary diversity score
(DDS) by the sex in day-care center children.

DDS (dietary diversity score) counts the number of food groups
consumed daily from major six food group (grain, meat, fruit,
vegetable, dairy and sweet).

Table 9. Distribution of food group intake patterns by the
sex in day-care center children

Food group intake

pattern (GMFVDS)? Boys Girls Total
100111 130" 1(1.8)
101110 1(3.0) 1(1.8)
110001 1(3.0) 1(1.8)
110010 1(4.2) 2(6.1) 3(5.3)
110011 1(4.2) 2(6.1) 3(5.3)
110101 1(3.0) 1(1.8)
110110 2(83) 2(6.1) 4(7.0)
110111 6(25.0) 12 (36.3) 18 (31.6)
111010 2(6.1) 2(35)
111011 2(83) 1(3.0) 3(5.3)
111110 1(42) 2(6.1) 3(53)
111111 11 (45.8) 6(18.2) 17 (2955)
24 (100) 33 (100) 57 (100)
N (%).

2)GMFVDS:grain, meat, fruit, vegetable, dairy and sweet food
group. 1=present of each food group. O=absent of each food
group.
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Table 10. Mean nutrient adequacy ratio (NAR) of various nutrients and adequacy ratio (MAR) by DDS in day-care center

children

NAR? ]
1) 3)

DDS Protein Calcium Phosphorus Iron Vit A Vit B; Vit Bz Niacin Vit C MAR

3 (n=4) 1.00 0.76™ 0.95% 0.70° 0.99 0.78 0.86° 074 076" 0.84°
4(n=12) 1.00 0.80% 0.96* 0.81® 0.97 0.90™ 0.94% 0.86%° 0.88™ 0.90°

5 (n=24) 100 0.83% 0.98 0.90" 1.00 089  090® 083  092° 092"

6 (n=17) 1.00%% 0.92° 1.00° 0.84% Loo™ 097 0.98"° 0.92° 0.96° 0.95°

YDDS (dietary diversity score) counts the number of food group (grain, meat, fruit, vegetable, dairy and sweet) consumed daily.
"NAR=The subject daily intake of a nutrient/RDA of that nutrient. All NAR values are truncated at 1.0.

YMAR=Sum of the NARs for nutrients/9.

“Different superscripts among ages in the same column indicate significant differences (p<0.05) by Duncan’s multiple comparison

test.
Not significant among ages.
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