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A Survey on the Salt Content of Kindergarten Lunch Meals
and Meal Providers' Dietary Attitude to Sodium Intake in Gyeonggi-do Area
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Department of Food Science & Nutrition, The Catholic University of Korea, Bucheon, Korea

Abstract

Dietary habit of excess sodium consumption is formed mainly by excessive salt intake from the younger age
and this may lead to hypertension, stroke, and stomach cancer. This study was performed to estimate the salt
content in kindergarten meals and provide basic data on meal providers' dietary attitude to sodium intake for
nutrition education. We collected data onl61 food items from 16 institutions in Gyeonggi-do and salt content
was calculated from salinity and weight of individual food items. The average salt content from lunch meals
was 2.2 g, which was about daily adequate intake of sodium for children aged 3 to 5 years old. Greatest
contributor to the salt content in a meal was soup and stew (47.8%). The most salty dishes were sauces and
kimchi followed by stir-fried food, deep-fried food, braised food, and grilled food. The salt content was higher
in soup and stew despite of low salinity, due to the large quantity per serving. The salt contents of soups and
kimchi were 40.6% and 14.3%, respectively of the total salt content in dish groups. Staff members and
caregivers at home who prepared food for the child showed preference for one-dish rice meal, dried fish and
salted mackerel, and broth when eating soup, stew, and noodles. Caregivers showed higher sodium index score
and had higher preference for processed food such as Ramen, canned food, and ham compared with staff
members (p <0.05). These results suggested that monitoring salt content of kindergarten meals and nutrition
education for those prepare meals for children are needed to lower sodium intake in childhood. (Korean J
Community Nutr 18(5): 478~490, 2013)
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Table 1. Salt content and salinity of menu groups from kindergarten meals

Clossification of menu  Amount of food (g)" Salinity (%)? Salt content (9)¥  Contriouting rate (%)?  Total content of salt (g)
Rice (n = 32) 136.8 £ 57.4%9 0.06 £ 0.18¢ 0.15 + 0.45° 7.1 + 20.5°

Soup, stew (n = 32) 122.9 + 46.7° 0.85 £ 0.35° 1.08 £ 0.72° 47.4 £ 12.5°

Kimchi (n = 28) 208 = 7.7° 1.77 £ 0.44° 0.37 £ 0.17* 17.7 £ 49% 520+ 118
Main dish (n = 29) 40.6 £ 17.7% 1.16 £ 0.75% 0.48 £+ 0.33° 23.0 £ 10.6°

Side dish (n = 31) 26.4 + 24.1° 1.26 + 0.75° 0.32 £ 0.36™ 129 + 6.2«

Desserts (N = 6) 61.7 £ 16.4° 0.32 + 0.12¢ 0.19 + 0.08% 7.6 + 2.8

F-value 58.72%#* 44,83%** 16.93%** 43.32%%%

1) Weight of food supplied supplied for each meal (g)

2) Measured by salimeter (%)

3) Amount of food multiplied by salinity x 0.01 (g)

4) Salt content of each dish group divided by fotal salt content of the meal x 100 (%)

5) Mean=SD

abcd: Means with different superscripts are significantly different among groups by Duncan's mulfiple range test
% p < 0.001
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Table 2. The salinity and salt content of dish groups served in kindergartens

Dish group (n = 161) Amount of food (g)" Salinity (%)% Salt content (g)¥ Confributing rate (%)
Cooked rice (32)° 136.8 + 57.49 0.06 £ 0.18 0.15 £ 0.45 6.7
Soups (27) 123.0 + 48.3 0.82 + 0.37 1.05 £ 0.76 40.6
Stews (2) 98.6 + 28.9 0.95 £ 0.07 0.95 £ 0.34 2.7
Griled foods (5) 24,9 £ 28.6 1.24 £ 0.65 0.44 £ 0.71 3.1
Pan-fried foods (9) 370+ 87 0.87 £ 0.44 0.32 £ 0.14 4.1
Deep-fried foods (6) 37.1 £ 24,6 1.38 + 0.47 0.46 £ 0.26 4.8
Stir-fried foods (12) 357 £ 314 1.53 £ 0.67 0.53 £ 0.51 9.1
Braised foods (9) 40.5 £ 249 1.22 + 0.49 0.46 £ 0.26 5.9
Seasoned vegetables (16) 255 £ 163 1.06 = 0.47 0.256 £ 0.15 5.8
Kimchies (27) 214 £ 8.1 1.76 £ 0.45 0.39 £ 0.21 14.3
Fruits and raw vegetables (4) 51.0 £ 222 0.04 + 0.08 0.20 £ 0.10 1.2
Drinks (2) 760+ 3.4 0.20 + 0.00 0.15 + 0.01 0.4
Sauces (7) 68.9 £ 69.8 1.99 £ 1.41 0.88 = 0.63 8.8
Salads (3) 410+ 5.1 0.70 £ 0.36 0.28 £ 0.12 1.1
Total 100.0

1) Weight of food supplied for each meal (Q)
2) Measured by salimeter (%)
3) Amount of food multiplied by salinity x 0.01 (Q)

4) Sum of salt content of food in each dish group divided by total salt content x 100 (%)

5 N
6) Mean = SD
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Fig. 1. The salinity and salt content of individual dish group.
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99% fropLgzke] 97%7F /de1gltt. 58] oy 7}

ofe] AAl FulAleaL Tk 397 96.6%52 T U7 ot

o] 7178 il A3kl A= 9] ArfHolt & 4= 9l

ok 3 2wl FATARRI S 2008 € ©]

317} 47.4%% ot oA o] 13.8%1 vlsl #2712,

2 ek Zlow vehta(p <0.001), 3 FEE H24%

ARAE Aol frotr Batel] vls] AdTiH o uFol el Bl

o] 53tk (p < 0.001).

ST SAZNAY ROIERAS HEE MAH

w
M Ho

1) HEE MMAY AHT
ZAFEAS] YES AF 9 BlE Ag ke oisk A

Fi

Caregivers (N = 269) Staff members (n = 97) Total (n = 366) y?ort
Age (years) 354 + 3.8" 369 £ 11.2 356.8 £ 6.7 1.28
Sex
Male 8( 3.0 1(1.0) 9(25) 114
Female 259 (97.0) 96 (99.0) 355 (97.5)
Monthly household income (10,000 won) 52.87***
< 100 2( 22 4(4.0) 10( 2.7)
100~200 31(11.5) 42 (43.3) 73 (20.0)
200~300 81 (30.1) 11 (11.3) 92 (25.1)
300~400 66 (24.6) 12 (12.4) 78 (21.3)
400< 84 (31.2) 27 (27.9) 111 (30.3)
No response 1(0.4) 1(1.0 2( 0.)
Education 48.35%#%*
Elementary school 0( 0.0 3(3.1) 3(0.8)
Middle school 0( 0.0) 4(4.0) 4(1.1)
High school 78 (29.0) 17 (17.5) 95 (26.0)
University 189 (70.3) 63 (65.0) 252 (68.9)
Others 0( 0.0 9(93) 9(25)
No response 2(0.7) 1(1.0 3(0.8)
1) Mean £ SD
2) N (%)

*x% p < 0,001
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Table 5. Dietary attitude related to salt intfake
Caregivers Staffs Total
(n = 269) (n =97 (n = 366) palue

| like dried fish and salted mackerel 144 (54.6)" 45 (46.4) 189 (52.4) 0.1691
| feel dissatisfied without salfed and fermented fish for meal 5(1.9) 1(1.0 6( 1.6) 0.5796
| like seasoned rice or bowl of rice served with toppings 165 (61.6) 52 (54.2) 217 (69.6) 0.2048
| fend to eat much broth when eating soup, stew, and noodles 137 (51.1) 38 (39.6) 175 (48.1) 0.0522
| often eat processed food such as Ramen, canned food, and ham 74 (27.7) 16 (16.7) 90 (24.8) 0.0315*
| often eat out or eat delivered foods (2-3 fimes/week) 57 (21.4) 25 (25.8) 82 (22.5) 0.3716
| like kimchi and salt-fermented vegetables (jangajii) 114 (42.7) 33 (34.7) 147 (40.6) 0.1749
| eat much dipping sauce or seasoning when eating fried foods or raw fish 75(28.0) 28 (29.2) 103 (28.3) 0.8255
| think the dishes should be pretty seasoned 75(28.0) 35 (36.1) 110(30.1) 0.1364
| prefer soy sauce when eating vegetables 55 (20.6) 20 (20.8) 75 (20.7) 0.9613

Total score? 3.35+ 1.85% 302+ 1.82 3.26+ 1.85 0.1326
1) N (%): Response rate of "Yes" in each item
2) Total number of 'yes' response in each subject
3) Mean = SD
* p < 0.05, significantly different between the groups by y>-test
Table 6. Nutrition knowledge related to salt intake

) Stoff
Caregivers Total
= members = p\Value
(n = 269) (n=97) (n = 366)
The recommended daily salt intake is 10 g per day in Korea 151 (56.1)" 58 (59.8) 209 (57.1) 0.5324
Sodium, a component of salt, increases water excretion through the urinary excretion 116 (43.1) 49 (50.5) 165(45.1)  0.2097
Salt infake is much more through added in cooking or processed food than food itself 246 (91.5) 80(82.5) 326 (89.1) 0.0151*
Sg;l;rer; content of processed food can be seen in nutrition labeling on wrapping 235 (87.4) 85 (87.6) 320(87.4) 0.9455
Noodles and breads, being not salty, do not contain sodium 255 (94.8)  92(94.9) 347 (94.8)  0.9849
Salt infake can be higher when you eat a lot of soup or noodles 227 (84.4) 77 (79.4) 304 (83.1) 0.2599
Potassium in fruits and vegetables prevents the excretfion of sodium 230(85.8) 78 (80.4) 308 (84.2) 0.2393
Spices such as vinegar or mustard help o reduce salt use instead of salt or soy sauce 88 (32.7) 25(25.8) 113(30.9) 0.2046
If you like salty faste, you can suffer from cardiovascular diseases due o high blood 262 (97.4) 96(99.0 358(97.8) 0.3642
pressure

High sodium containing foods help your bone stronger by increasing the absorpfion 260 (96.7) 90(92.8) 350(95.6) 0.1099

of calcium

Total score?

7.70 £ 1.31% 753 £ 1.33 7.65 £ 1.32 0.2781

1) N (%): Response rate of "Yes" in each item

2) Total number of correct answer in each subject

3) Mean = SD

* p < 0.05, significantly different between the groups by y2test
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Table 7. Dish frequency questionnaire (DFQ)

Kind of dish Caregivers (n = 269) Staff members (n = 97)  Total (N = 366) p-Value

Bean paste stew Abowl (100 g) 1.57 £ 1.05" 1.87 £ 1.11 1.65 £ 1.08 0.0169*
Ramen A bowl (140 g) 0.91 £ 0.75 0.62 + 0.80 0.83 + 0.77 0.0017 4%+
Kimchi stew A bowl (120 g) 2,76 £ 1.78 2,45 + 1.86 2,68 + 1.80 0.1537
Stir-fried Kimchi A plate (160 Q) 0.77 £ 1.05 0.59 + 0.77 0.72 £ 0.98 0.0735
Noodles? Adish (190 g) 0.62 £ 0.71 083 £ 1.15 0.68 = 0.85 0.1002
Seaweed soup A bowl (32 g) 1.12 £ 0.95 1.07 £ 1.29 1.11 £ 1.05 0.7240
Kalguksu Adish (170 @) 0.37 = 0.59 0.34 £ 044 0.36 £ 0.56 0.6295
Fish stew Abowl (130 g) 0.48 £ 0.71 0.62 £ 1.00 0.51 = 0.80 0.1950
Griled or broiled fish Acut (60 g) 1.66 £ 1.20 117 £ 1.15 1.63 £ 1.21 0.0007 %%
Soylbean paste soup Abowl (100 g) 0.76 £ 0.95 0.81 £ 0.91 0.77 £ 0.94 0.6566
Stir-fried anchovies A small dish (30 g) 2,36 £ 2.05 1.51 £ 1.46 213 £ 1.95 < 0.0007 ***
Raw vegetables with sauce 8 leaves of leftuce/11s 1.25 £ 1.21 1.65 + 1.63 1.35 £ 1.34 0.0301*
Stir-fried rice with kimchi Adish (160 @) 0.61 £ 0.71 051 £ 0.73 0.59 £ 0.72 0.2646
Napa cabbage kimchi A small dish (40 Q) 4.98 £ 2.22 4.85 £ 2.31 4,94 £ 224 0.6361
Spinach Namu/ A small dish (70 g) 1.41 £ 1.18 1.36 £ 1.42 1.39 £ 1.25 0.7849
Sodium index® 7542 £ 4.72 74.00 £ 4.96 75.07 £ 4.80 0.0200%*

1) Mean £ SD, Standard score is ‘Once per week = 17,

2) Except bibimguksu, noodles mixed with vegetables and red pepper sauce

3) Sum of values calculated by multiplying weighed score according fo the sodium

quency (adopted from Son et al 2005)

* p <005 **: p<0.01 ***: p<0.001 significantly different between the groups by t-fest

Table 8. Experience of nutrition education and needs of education contents for lowering sodium intake

content of serving size and consumption fre-

Caregivers (N = 269) Staffs (N = 97) Total (n = 366) p-Value
Experience of sodium-reducing education
Yes 50 (18.6)" 14 (14.4) 64 (17.5) 0.0109*
No 219 (81.4) 80 (82.5) 299 (81.7)
No response 0( 0.0 3(3.1) 3(0.8)
Needs of education contents for lowering sodium infake
How to use salimeter 28 (10.4) 9( 9.3 37 (10.1) 0.7515
Low salt cuisine 188 (69.9) 53 (54.6) 241 (65.9) 0.0066**
The relationship between sodium intake and health 135 (50.2) 54 (55.7) 189 (561.6) 0.3541
Eating management for reducing sodium intake 177 (65.8) 64 (66.0) 241 (65.9) 0.9744
Salt content of dishes or food items 118 (43.9) 26 (26.8) 144 (39.3) 0.0032**

1) N (%): The frequency of answer in each item

* p < 0.05, **: p < 0.01 significantly different between the groups by y>test
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