SE & ES S5 3803) 1 232~241, 2005

A Study on Kindergarten's Meal Service Program and Children’s Food Intake
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Department of Food and Nutrition, Kyungwon University, Seongnam 461-707, Korea

ABSTRACT

Today, the role of kindergarten is more important as nutrition provider through snack and meal services. Desirable
kinds and amounts of food items at school lunch menu were important factors of nutrients intakes in children. This
study was performed to assess the kindergarten’s meal service program (snack and lunch) and the consumption amount
of lunch according to each dishes. Twenty four institutions that cared over one hundred children were observed at Seoul
and Kyunggido area. Well-trained observers checked meal and snack serving activity and foodservice facilities by formal
checklist. And using the weighing method assessed the consumption levels of food items at lunch. During 3 days, 30
children in each kindergarten were selected randomly according to age, observers measured serving and residual weight
of each food. The data was compiles by performing ANOVA-test using SPSS WIN 10.0. The result were as follows:
1) Foodservice facilities in kindergarten was limited to provide qualified foodservice. 91.7% of institution had kitchen,
41.7% had dinning. The kitchen equipment possession rate was 12.5% (oven), 30.8% (heating cabinet), 58.3% (refri-
gerator) . The rate of using document about foodservice was used 83.3% (menu list), 41.7% (daily foodservice record),
25% (standard recipe) . 41.7% of institution employed licensed dietitian. Only 41.7% of subjects preserved meal after
daily meal service. 2) Meal serving size was decided by teacher, 54.5% at snack and 43% at lunch and pre-divided
individual portion type was 36.4% at snack and 28.6% at lunch. The rate of cleaning activity before meal was 72.2% at
snack, 90.5% at lunch. And nutrition or sanitation education activity was more performed at lunch time, for examples
brushing teeth activity was 12.5% at snack 85.7% at lunch. 3) The consumption amounts of plain cooked rice was
112.7 * 26.1 g, cooked rice and cereal was 93.06 = 27.97 g, curry rice was 208.35 & 64.84 g and the consumption
amounts of these main dishes was significantly different by age (p < 0.001). The consumption amounts of soup was
very different according to children’s preference. The consumption amounts of seaweed soup was 120.18 = 82.13 g,
wild sesame and bean-paste soup was 40.64 1= 23.16 g. The consumption range of kimchis was from 6 g to 13 g, jorim
(braised food) was from 3 g to 25 g, fried food (include stir fried, deep fat fried, pan fried) was from 14.5 g to 22 g,
vegetable dish was from 3 g to 16 g. These consumption amount of each dishes was not reached recommended portion
size of nutritionally planning menu by nutritionist. (Korean J Nutrition 38(3): 232 ~241, 2005)

KEY WORDS : school foodservice, kindergarten, food consumption, portion size, child nutrition.
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Table 1. Food service facilities and utilities (n = 24)

N %
Kitchen 20 91.7
Food service Food storage room 16 66.7
(n = 24) Dressing room for 10 4.7
food service facuity
Cadfeteria (dinning) 10 M7
Worktable 20 9.7
Washing place 20 833
Gas range 20 833
Oven 3 125
c Refrigerator 14 583
ooking .
(n = 24) Disinfector 16 625
Dish washer 8 333
Heating cabinet 5 208
Rice pot 19 79.2
Soup pot 19 79.2
Water bottle 14 883
Menu 20 91.7
Daily foodservice record 10 4.7
Documents Food inventory record 13 54.2
(n =24 Sanitation check list 15 625
Standard recipes of menu 6 250
Statement of profit andloss 8 33.3
Person in charge Dietitian 10 41.7
of food service License 11 458
Cook
No license 9 375
Sanitation knowledge  HaCCP 11 92.3
about meal
service Preserved meals 10 76.9

ARWEAR (62.5%), EFZUY (25.0%), £AAAA
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Fig. 1. The including factors of meal cost in kindergarten meal
service.

Table 2. Serving type of snack and lunch

HEAEFEZ g5 3803) 1232~241, 2005/235

ok

F A7) 200399 AEES AR BAAEAT Y
T 70%°) 0125 BEAEA 43, wal, 2 9
o] Ak A= 28 1aT o, HA) v)s] A
E frob F42 AE A9 wix7} Az, Yopr} &
2lo] - &A FAHAAT ol Fo) A1 YA PSS o

% ek

2. LY IO A 3 Al Al ig
ZANP folg7ehe) Fagke] A3k Table 200 A
NE aksl 2ok A4 FA9 Faz AN Hi o
47.6%, 23N HE 390} 52.4%% AN T&H
FAL 25 A Qe Ro| o W) 2003d 1
AARARS) AN E ZBH7|Be] Ae 25879
A3 0] §317) B Ao|gu|go] o} Al A
$ 95%0130] WA Falsh= Aoz 2ALE bl girh?
T3 BEAA F2A ABZAPNE FAtLT A
AT Qe ALE 23.8%0]H, TANN FAL 1 9
E AAo] 732090& vnd ) Roks FARAT 5
® 2] o] gulgo] FA vehtth mAleld AN 8}
= A7t o Be g 2AM Hlo) 2AT Y AR
of e A Telo] o Fojrt oS & 5 Q)
AAFAY BAFAS BT o, A BRE AR
o] Helsly, BFA 5HA] Q= vlgo] 27.3%% e =
otch AAlel FAL 96.5%7F FAW 4 AEe Fe) A
=50, 35%E HARES s gu auE FAse
o2 ZAESI FAA] 718 Qe F4 g 4718 o

2

{1 ol

i

et

Snack (n = 24) Lunch (n = 21)
N % N %
) Class room 24 100.0 11 52.4
Place for eating
Cafeteria in education center 0 0 10 47.6
) Do 16 727 19 90.5
Cleaning up before meals
Do not 6 27.3 2 3.5
Teacher 12 54.5 9 43.0
. Children takes meal fray predevided same portion 8 36.4 6 28.6
Meal serving
Children themselves 1 4.5 6 28.6
Other 1 4.5 1 4.8
As amount as they want 2 9.7 5 23.8
Decision meal portion size All children by standard portion 6 27.3 0 0
Take same portion and eat more portion as they want 14 63.6 16 76.2
Serving without utensils when food is packed. 3 13.6 - -
) ) Preschoolers bring meal serving utensil from home - - 6 28.6
Meal serving utensiis )
Using individual meal serving utensil 18 81.8 14 66.7
Group serving (not using individual meal serving utensil) 1 4.5 1 4.8

Total

24 100 21 100
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Table 3. Compare of food behavior education between snack
and lunch

Snack (n = 24) Lunch (n = 21)

N % N %
Washing hands 21 87.5 21 100
Thanks before meal 14 58.3 18 85.7
posbiihoila N I
Talk manners in table 9 37.5 8 38.1
Do not spill the food 10 4.7 13 61.9
Do not leave food 20 83.3 13 61.9
Clean up activity after meal 12 50 21 100
Brushing teeth 3 12,5 18 85.7

Table 4. Consumption amounts of cooked rice by age groups
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Fig. 2. Teacher’s opinion about the most important part in kin-
dergarten meal service.

5years 6 years 7 years Total R
ltems p-value
Mean SD Mean SD Mean SD Mean SD
Cooked rice 91.72 38.03 123.05 3.00 123.35 1.08 112.71 2607  0.00"*"
Cooked rice and barley 98.33 1.90 91.35 19.80 103.80 15.81 97.81 1534 020
Cooked rice and black rice 96.45 522 98.10 0.00 97.80 27.81 97.45 15.78 NS
Cooked rice and mung beans 95.85 27.73 91.50 43.03 116.95 29.90 101.43 3491 NS
Cooked rice and kidney beans  113.95 579 109.35 11.08 Notserved Notserved 111.65 8.92 NS
Cooked rice and cereals 78.33 27.27 94.32 21.85 110.84 25.05 93.06 27.92 000"
Rice cooked with vegetables 84.60 6.59 82.45 1.74  Notserved Noftserved 83.53 4.82 NS
Curry rice 139.00 12.65 242.00 52.70 244.05 50.91 208.35 6484 000"

A: p-value of ANOVA test for mean difference of intakes by age, NS: not significant

* p<0.05, #+: p<0.001, **+: p<0.0001

Not served: The institution not served marked item during observation period



Aoz ZAEAG (p < 0.05). 23y 1 & I w
2} ARFHAZY xol7h Ve, dirdo® fote] A
o) o AHo) e Ao otshy, Helyy =
TFukel A9 54 frobrl 64 frolrnt o] Wol A3HE
t} E0Rke] A 64 frotrh TAl fokroh AiHTo
o Wold ZAF Y F ZuhE 7P ol HE ZoR
vepstth dEeel kg ZE AFA AFFe] 7
A wgkou, 1 o AxdEs 71 gol =t A A3
+ uEER7 tEA Uebith 54 fok= Byt (98.33 g)
o] AdFgo] 7HE watar it (78.33 @) 8 AH 2] 7t
% AUk 9 A1k 7A froF B2F A (123 909 A
FZol 71 gtoh, 71 A Ak W THRE 64
= Balyt (91.35 g), 7AE Eo)d (97.80 g) o2 el
Wt} ole HEAND ool AE 7EEE FANE AT
oA Ak shegtol Al A3 Tr} wohe As} viwst
o] & o fokz 2R2) 7| Zef et HF sk 4 2ot
& & T ASIth FFAFTE w0l FA3E A
A 150~190 g9 ¥& AFdhs 222 FAH Ude A
of vla] W] AAHFLE 4EE] B Foz A

Table 5. Consumption amounts of soups by age groups
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2= (54 40.35 g, 64 86.07 g, 7Al 96.25 g) & A
o] & o] AHo] ¥ el v FolHoz go]
AFske Aoz AT (b < 0.05). 28V 1 &
=9 FHER AAFZ A7t vehged, 8853 A
YAEE= 64 fol7h 7TA frokrt) AdF ko] WobA ZAL
A8 F 71 o] g Ao g yehgt n|d=e 549
frol7b the Aol viE 7Hd Wol A4S, FEES
64 frel7t 713 w@ol AHsY, 7Y fobrt 7 AA
A Aoz etk 72 FHol mE Axd A4
HZFE AFEH, 54 frobs W95 (186.04 g9 AAF
o] 7h4 Wotw, AYAT (26.70 g) 2 AF o] 71F A
et W 64 fohs BT (120.90 )2 AF ] 7}
A goroy S 245 (46.95 g) 2 AFZe) 7HE A
3, 7TAl froks v 2= (154.90 g) 8 AFZo] 7}
A Eoto, fR (52,65 g) 9 ] 7T Fde

5 years

6 years

7 years Total

ttems p-value®
Mean SD Mean SD Mean SD Mean SD

Seaweed soup 186.04 120.08 86.15 9.01 88.35 2.06 120.18 8213 0.00™
Kimcht and bean sprout soup 67.40 27.03 83.90 15.63 84.14 26.70 78.08  23.99 NS
Bean-paste soup 5040 298 12090 27.62 88.25 37.95 8652 4250 0.00™"
Japanese bean-paste soup 61.37 26.02 82.05 1636 Notserved Notserved 66.71 26.37 NS
Wild sesame and bean-paste soup  29.32 19.42 4695  28.49 45.65 18.01 4064 23.16 NS
Fried bean curd soup 9722  19.07 108.85 24.40 52.65 32.08 8624 3499 0.00"*"
Clam soup 52.40 3.73 96.85 7.76 154.90 23.47 101.38 4490 0.00™"
Beet and short necked clamsoup  40.35 3.27 8607 1197 95.25 6.90 7254 2645 000"
Codfish soup 59.10 28.73 8245 3956 Notserved Notserved 70.78 3571 NS
Egg and potato soup 58.15 9.03 63.70 2057 Notserved Notserved 6093 1572 NS
Cream soup 26.70 6.89 69.75 4044 61.40 24.14 5262 3260 004"
A p-value of ANOVA test for mean difference of intakes by age, NS: not significant
*:p < 0.05, =+ p <0.001, ==+ p <0.0001
Not served: The institution not served marked itermn during observation period
Table 6. Consumption amounts of Kimchi by age groups

5years 6 years 7 years Total A
ltems p-value

Mean sD Mean SD Mean SD Mean SD

Cubed radish Kimchi 5.73 5.97 8.10 6.07 8.33 6.29 7.30 6.19 o.01*
Kimchi 9.46 5.42 6.45 2.80 Notf served  Not served 7.96 4.47 0.34
Pickled radish 7.19 6.33 16.75 0.00 156.30 5.85 12.75 6.25 0.001™*
Sesame leaves Kimchi 2.80 2.31 715 349 9.05 3.00 633 391 000"

A: p-value of ANOVA test for mean difference of intakes by age. NS: not significant

1 p < 0,05, *+: p < 0.001, #+x: p < 0.0001

Not served: The institution not served marked item during observation period
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Table 7. Consumption amounts of Jorim (braised food) by age groups
Syears 6 years 7 years Total R

ltems p-value

Mean SD Mean sD Mean SD Mean  SD
Braised dried anchovy 2.70 0.48 3.50 0.65 3.10 0.84 3.06 073 NS
Braised file fish 515 1.47 6.80 1.34 8.15 219 670 207 0.02*
Braised bean curd 24.55 1.83 23.72 2,53 Not served Not served 2414 219 NS
Braised chicken and potato 18.40 5.25 19.30 2.55 20.70 10.99 19.47 7.00 NS
Braised potato 14.08 9.54 19.10 8.23 25.90 6.85 1969 939 0.3
Braised black bean 210 032 560 254 5.30 1.86 433 239 000"
Braised fish cake and broccoli 15.55 6.89 18.60 2.86 Noft served Not served 17.08 536 NS
A: p-value of ANOVA test for mean difference of intakes by age, NS: not significant
*:p < 0.05, **: p < 0.001, =*+: p < 0.0001
Not served: The institution not served marked item during observation period
Table 8. Consumption amounts of fried foods (stir fried, deep fat-fried, pan-fried) by age groups

5years 6 years 7 years Total A

ltems p-value

Mean sD Mean sD Mean SD Mean SD
Stir-fried tuna and vegetables 13.85 3.22 156.30 3.15 19.30 271 16.156 375 001"
Stir-fried chicken and vegetable 1295 5.01 20.50 8.50 24.45 9.33 197 903 0.10
Stir-fried pork 860 161 13.00 379 17.10 2.47 1290 443 000"
Stir-fried mushroom 15.00 1.58 14.75 237 13.67 5.29 14.50 3.31 NS
Fish cutlet 20.10 0.00 19.75 1 20.90 9.09 20.25 5.12 NS
Fried yellow croaker 14.80 6.61 25.25 7.66 26.05 10.06 22.03 951  0.008"
Fried salmon 16.05 9.06 18.25 14.83 Not served Not served 1715 12.01 NS
Fried cuttlefish 1240 197 2345 2.68 16.30 6.75 17.38 626 000"
Pan-fied seafood 1495 050  27.80 293 Notserved Notserved 2138 690 0.00™

A: p-value of ANOVA test for mean difference of intakes by age, NS: not significant

+ D <0.05, *+: p < 0.001, *++: p < 0.000}

Noft served: The institution not served marked item during observation period



Tabie 9. Consumption amounts of salads by age groups
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5years 6 years 7 years Total A
Items p-value
Mean SD Mean SD Mean SD Mean SD
Cabbage and sweet com salad  16.10 3.35 15.25 5.72 18.00 411 1645 4.50 NS
Seasoned spinach 4.65 1.60 6.85 1.62 6.95 1.94 6.15 1.98 0.009"
Seasoned cucumber 2.70 1.25 3.55 1.79 Not served  Not served 3.13 1.56 NS
A: p-value of ANOVA test for mean difference of intakes by age, NS: not significant
*: P <005, »+: p <0.001, »++: p < 0.0001
Not served: The institution not served marked item during observation period
Table 10. Consumption amounts of fruifs and snack foods by age groups
5years 6 years 7 years Total N
ltems p-value
Mean SD Mean SD Mean SD Mean SD
Water melon 22.35 1.60 26.50 0.00 25.25 3.95 24.70 2.96 0.003"
Mini-tfomato 20.00 3.16 31.40 13.83 Not served  Noft served 25.7 11.38 0.74
Steamed dumpling 1315 1.63 30.15 9.72 16.75 273 19.68 950  0.00™
Milk 200 0.00 200 0.00 Notserved Notserved 200 0.00 NS

A: p-value of ANOVA test for mean difference of intakes by age, NS: not significant

P < 0,05, x+: p < 0.001, #++: p < 0.0001

Not served: The institution not served marked item during observation period
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