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Abstract

Purpose: This study investigated the salt and sodium content of lunch meals served at foodservice center for children in
Gyeongsan-si, Gyeongsangbuk-do. Methods: Five foodservice centers for children registered at Center for Children’s Foodservice
Management were investigated for salt and sodium content and salt content contributing rate per meal. Results: Average salt content
of every meal was 1.78+0.54 g, and average sodium content was 680.99+175.97 mg. The 98 of 100 meals served in 5 foodservice
centers for children exceeded the dietary reference intakes for Koreans’ recommendation for adequate intake of sodium per meal of
333 mg. The highest sodium content was 1,369.85 mg. Samples from lunch meals were classified into 14 food items and investigated
for one serving size, salinity, salt and sodium content. Total average salinity was 0.31%, kimchi (0.49%), followed by soup (0.45%),
hard-boiled foods (0.39%), stir-fried foods (0.39%), and fresh-vegetables (0.32%). Total average salt content was 0.39 g, the most
salty dishes were one-dish rice-noodles, followed by soup (0.65 g), hard-boiled foods (0.49 g), stir-fried foods (0.48 g), and broth-
stew (0.43 g). Samples from lunch meals were classified into 6 menu groups, including cooked rice, one-dish rice-noodles,
soup-stew, main dish, side dish, and kimchi. Contributing rate for total average salt content was high in one-dish rice-noodles
(48.97%), soup-stew (38.47%), main dish (27.28%), side dish (21.02%), kimchi (18.56%), and cooked rice (3.95%). Conclusion:
These results can be useful for reducing total dietary sodium content to less than 333 mg in children who are provided lunch meals at
foodservice centers. To achieve this goal, development of low-sodium recipes, and nutrition education for foodservice employees is
required.
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Table 1, Lunch menus served by infant-toddler care center foodservice operation in Gyeongsan area

Dishes group (n=443)

Menu

Cooked rices (80)

Cooked millet rice (4), Cooked barley rice (3), Cooked sorghum rice (2), Cooked rice (4), Cooked miscellaneous
cereals rice (48), Cooked bean rice (4), Cooked brown rice (8), Cooked black rice (7)

One-dish rice (16)

Gimbap, Kimchi fried rice (2), Mini rice ball (3), Beef three color bibimbap, Vegetable fried rice, Tcha jang rice
(3), Mushroom hayashi rice (4), Japchae and rice

Soups (75)

Potato soup (4), Dry shrimp and radish soup, Egg soup (2), Sweet pumpkin sujebi, Spicy chicken soup (2),
Tofu soybean paste soup (3), Tofu and radish soup, Tofu and zucchini soup, Dumpling soup (4), Cleand pollack radish
soup, Shredded radish soup (3), Brown seaweed soup (11), Brown seaweed and soybean paste soup, Chinese cabbage
soup, Chinese cabbage soybean paste soup (5), Chinese cabbage and perilla seeds soup, Mushroom soybean paste soup,
Chives and corbicula soup, Beef bone soup (2), Beef and tofu soup, Beef and radish soup (4), Spinach soybean paste soup,
Dry radish leaves and soybean flour soup (4), Fish paste soup (6), Spicy beef soup, Yolmu soybean paste soup (3), Squid and
radish soup (3), Fried tofu soup (2), Tuna and kimchi soup, Soybean sprouts soup, Winter mushroom soybean
paste soup (2)

Broths & Stews (10)

Boiled chicken soup (2), Cleand soft tofu stew (4), Kimchi stew, Mixed stew, Mushroom stew (2)

Steamed foods (20)

Steam egg (3), Fork fatback, Steam pork ribs (3), Steam dumpling, Steamed bean curd and say sauce (3),
Steamed soft bean curd say sauce, Vegetable dumpling, Steamed cabbage and say sauce (5), Steam chicken (2)

Roasted foods (13)

Roasted mackerel, Roasted laver (3), Pork bulgogi and say sauce (2), Beef bulgogi (2), Duck bulgogi, Pork bulgogi (4)

Pan-fried foods (13)

Ddok ribs, Pan-fried bean curd and mushroom, Bean curd and bacon roll (2), Pan-fried bean curd (2), Pan-fried
fish, Vegetable and egg roll (4), Pan-fried tuna and bean curd, Pan-fried pumpkin

Stir-fried foods (40)

Stir-fired eggplant (2), Stir-fried potato (4), Chicken breast spaghetti, Chicked rose sauce spaghetti (2), Stir-fried bean
curd, Stir-fried bean curd and ham, Stir-fried crab flavored and vegetable (5), Stir-fried anchovy (4), Stir-fried
mushroom and vegetable (2), Stir-fried kimchi (2), Stir-fried sausage and mushroom, Stir-fried beef and
vegetable (5), Stir-fried fish paste, Stir-fried squid and oyster mushroom , Stir-fried burdock and perilla seeds,
Tcha jang stir-fried rice cake, Japchae (2), Stir-fried pineapple and pork, Stir-fired winter mushroom, Stir-fried
ham and vegetable (2)

Hard-boiled foods (37)

Hard-boiled flatfish, Hard-boild potato, Hard-boiled egg (4), Hard-boiled mackerel and radish, Hard-boiled laver
(3), Hard-boiled sweet pumpkin (3), Hard-boiled chicken breas (2), Hard-boiled tofu, Hard-boild rhizome,
Hard-boiled peanut (2), Hard-boiled quail egg (3), Hard-boiled fish paste (5), Hard-boiled burdock (4), Hard-boild
dried shredded squid , Hard-boiled dried stephanolepis cirrhifer (4), Curry and rice

Fried foods (3)

Sweet and sour mushroom (2), Chicken fry

Fresh-vegetables (21)

Pickled radish , Seasoned pickled radish (2), Seasoned boiled acron starch jelly, Seasoned fresh radish (3), Seasoned fresh
chiness cabbage, Seasoned fresh cucumber (4), Seasoned fresh sea lettuce and radish (2), Raw vegetable and tobu soybean
paste, Seasoned mung-bean jelly and fresh vegetable (2), Pickle (4)

Salads (8)

Carrot and tuna salad (2), Macaroni salad (4), Lettuce and nuts salad, Fruit salad

Boiled-vegetables (26)

Seansoned bellflower and dried squid, Seasoned winter grown cabbage (3), Seasoned boiled broccoli (2), Seasoned
mungbean sprout (3), Boiled spinach (7), Boiled zucchini, Boiled burdock and sesame sauce (3), Seasoned boiled
soybean sprouts (6)

Kimchies (81)

Chiness cabbage kimchi (50), Cube radish (30), Cucumber kimchi
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Table 2. The total amount of salt and sodium content in one meal from infant-toddler care center

A B

D E F-value Total

Salt content (g/one meal) 1.75+0.42" 1.76+0.82

1.84+0.58
Sodium content (mg/one meal) 697.15+159.97 621.02+132.53 686.84+217.11 666.14+180.54 733.80+176.60 1.12

1.71+0.42 1.83+0.41 0.20 1.7840.54

680.99+175.97

" Mean=SD.
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Table 3, The sodium content of one meal from infant-toddler
care center

Division
A B C D E
1 day 697.15"  392.73 532.83 666.14 463.52
2 day 730.51 606.39 726.47 814.11 836.86
3 day 981.73  860.61 581.76 758.73 673.40
4 day 953.09  669.47 637.09 747.19 807.40
5 day 660.23  633.79 686.84 295.26 878.51
6 day 67525  585.88 320.66 897.02 810.05
7 day 702.02  875.03 730.77 356.50 821.67
8 day 59245  430.73 392.57 566.60 662.57
9 day 741.77  694.99 838.07 614.59 806.21
10 day 681.67  685.10 686.84 798.99 640.62
11 day 73030  541.17 586.33 535.09 475.18
12 day 55397  764.19 526.50 474.01 1,185.41
13 day 52635  621.02 524.34 883.81 677.33
14 day 51925  654.32 620.31 578.94 615.78
15 day 64422 58031 809.36 690.61 633.26
16 day 676.63  562.43 835.18 737.66 909.22
17 day 703.57  483.99 749.78 711.58 556.08
18 day  1,119.59  515.09 879.28 1,017.85 571.82
19 day 552.08  478.84 702.00 669.37 972.06
20 day 501.18 78434 1,369.85 508.77 679.18

" Sodium content (mg/one meal).
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Table 4, The salinity and salt content of dish groups, served in infant-toddler care center meals

Dishes group Recommend of Salinity Sodium content Salt content
(n=443) food (g) (%) (mg) (2
Cooked rices (80)" 130.00+0.00” 0.01+0.03 19.42+10.19 0.06+0.13
One-dish rice (16) 138.75+10.24 0.25+0.17 359.15+100.99 1.08+0.81
Soups (75) 140.00+0.00 0.45+0.13 261.46+103.70 0.65+0.24
Broths & Stews (10) 140.00+0.00 0.31+0.11 175.48+87.13 0.43+0.15
Steamed foods (20) 43.50+2.35 0.23+0.10 119.33+54.01 0.31+0.13
Roasted foods (13) 35.07+18.85 0.30+0.12 107.58+73.47 0.34+0.23
Pan-fried foods (13) 44.61+1.38 0.2340.09 120.98+41.45 0.31+0.12
Stir-fried foods (40) 43.50+2.32 0.37+0.18 189.92+106.29 0.48+0.25
Hard-boiled foods (37) 41.0849.58 0.39+0.12 192.19+82.80 0.49+0.18
Fried foods (3) 41.66+2.88 0.19+0.08 89.11+£56.07 0.24+0.12
Fresh-vegetables (21) 40.00+0.00 0.32+0.18 151.69+89.34 0.38+0.22
Salads (8) 41.25+2.31 0.18+0.06 89.64+39.16 0.22+0.09
Boiled-vegetables (26) 40.00+0.00 0.28+0.06 141.00+40.37 0.35+0.10
Kimchies (81) 20.00+0.00 0.49+0.14 114.88+32.64 0.29+0.08
Total (443) 75.93+£50.45 0.31£0.20 148.69+111.37 0.39+0.32

D Serving number.
? Mean+SD.

Table 5, The salinity and salt content of menu groups from infant-toddler care center meals

Dishes group Recommend of Salinity Salt content Contributing Total content
(n=443) food (g) (%) (g) rate (%)" of salt (g)
Cooked rices (80) 130.00+£0.007* 0.010.03° 0.06+0.13° 3.95£5.14°
One-dish rices (16) 138.75+10.24° 0.25+0.17° 1.08+0.81° 48.97+14.96°
Soups & stews (85) 140.00£0.00° 0.43+0.14° 0.62+0.24° 38.47+26.36" | 7840.54
Main dishs (92) 45.00+0.00° 0.33+0.17° 0.45+0.22° 27.28+15.68° R
Side dishs (89) 37.76+8.66° 0.29+0.12" 0.34+0.16° 21.02+14.60™
Kimchies (81) 20.00+£0.00° 0.49+0.14° 0.29+0.08° 18.56£10.79°
F-value 11,924.257 123.79 79.60"" 48.78""

" Salt content of each dish group divided by total salt content of the mealx100 (%).

K Serving number.
¥ Mean+SD.

Y Different letters on the same row indicate significant differences among groups by Duncan's multiple range test.

™ p<0.001.
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Table 6, The salinity of soups, stews, broths from infant-toddler
care center

Division
A B C D E
1 day 0.33 0.12 0.33 0.39 0.12
2 day 0.47 0.35 0.75 0.45 0.57
3 day 0.64 0.47 0.28 0.41 0.42
4 day 0.44 0.64 0.60 0.58 0.67
5 day 0.51 0.45 0.52 0.34 0.73
6 day 0.49 0.57 0.33 0.57 0.56
7 day 0.48 0.70 0.52 0.39 0.58
8 day 0.42 0.43 0.59 0.39 0.44
9 day 0.35 0.50 0.98 0.44 0.35
10 day  0.49 0.43 0.52 0.39 0.48
11 day 040 0.34 0.52 0.35 0.36
12 day 038 0.41 0.50 0.25 0.46
13 day 042 0.44 0.52 0.39 0.33
14 day  0.40 0.33 0.32 0.22 0.38
15 day 033 0.36 0.66 0.45 0.40
16 day 037 0.17 0.38 0.35 0.40
17 day 033 031 0.44 0.38 0.42
18 day  0.42 0.41 0.52 0.39 0.39
19 day  0.40 0.30 0.52 0.39 0.43
20 day 028 0.45 0.67 0.30 0.34
Total  0.41+0.08" 0.40+£0.13 0.52+0.16 0.39+0.08 0.44+0.13
F-value 3.458
Y MeantSD.

http://www.ekfcs.org

el : . ol
ol AEAS MIN3he] A§S FEIFOEN A%
& Ao

=

o] IVEF FF WFE ZAR AHE Fig. 19 AAS)

o 749 A9 NH432.00 mg)>7H2]5H430.65
mg)> AR ES5H421.08 mg)>7A5H383.40 mg)>FEolst
olg}o] 24(345.67 mg)se o2 A Uehth FIH
o] 734 QAo M) 23 (467.33 mg)>HX]E-2(456.03 mg)
>F o] A 21 (286.55 mg)>3 oAl FH5(250.45 mg)>o]H=
H(230.10 mg) =2 =A YERT ol 258 +
2ol YEF s B4 A7 (Lee HI T 2010)°l4]
dojE o g Aol HAostA HrkE dEFRIF OE T
250l HlEl & UEF S Hole A fFASHI
e @70, EX], FolAl, oj&F o] A AA
o] YEF 3ol Fa1 A A Fdo] HUtE+=
Hrsoe] UEF o] 2 Aoz ZAFEAY. wet
Al oo Wiwe 28 A HAE AAE Eoll Ao
3 ARgshal, AREShE 429k [ ARES 2Esho
AY dAFE N D BFgshs Zo] AIFe o=
At E.

Tcha jang rice 432

Japchae and rice

430.65

Kimchi fried rice

421.08
383.4

Gimbap

Mushroom hayashi rice

345.67

0 100 200 300 400 500

Sodium (mg)

(A) One-dish rices

Hard-boild dried shredded squid

467.33

Stir-fried anchovy

456.03

Hard-boilld dried stephanolepis cirrhirer

286.55
Stir-fried ham and vegetable

250.45

Hard-boiled fish paste

230.1
0 100 200 300 400 500

Sodium (mg)

(B) Main dish

Fig. 1. High sodium content of the top menus,
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