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ABSTRACT

Objectives: This study examined the salinity of soups provided at childcare centers by
measuring the salinity for three years and providing basic data for sodium reduction.

Methods: The soup salinity was measured using a Bluetooth salinity meter from
January 2015 to December 2017 at 80 childcare foodservice establishments enrolled in
the Suseong Center for Children's Foodservice Management in Daegu.

Results: An analysis of the soup salinity each year showed that the salinity decreased
significantly from 0.48% in 2015 to 0.41% in 2017, particularly in clear soups and
soybean soups compared to other soups (P <0.05). The salinity and sodium content in
seafood soups (0.45% and 179.1 mg/100 g, respectively) were highest, followed by
soybean soups (0.44%, 175.2 mg/100 g), with perilla seed soups containing the lowest
(0.42%, 167.2 mg/100 g) (P <0.05). The salinity was significantly higher in institutional
foodservice establishments than small foodservice establishments (P <0.001). The salinity
and sodium content were the highest in foodservice establishments with a small number
of measurements, and the salinity was the lowest in foodservice establishments with
salinity measurements performed an average of 151 times each year (three times a week)
or more (P <0.05). The soup salinity was low in the order of winter, spring, summer,
and autumn, and the salinity decreased significantly year by year in all seasons.
(P<0.05).

Conclusions: The soup salinity was significantly lower in foodservice establishments
where the salinity was measured more than three times a week, indicating that
continuous salinity management is effective.
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Table 1. Distribution of types of childcare centers
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Facilities Children
Types Total number Number of employees Total number Number of children
of facilities per facility of children per facility

Type of facilities

Small foodservice” 32 ( 40.0) 79+28 896 ( 24.3) 27.1 + 8.6

Institutional foodservice? 48 ( 60.0) 122+ 4.4 2,793 ( 75.7) 58.8 + 20.4
Operators of facilities

National - public 13( 16.3) 95=21 565 ( 15.3) 43.5+14.3

Social welfare 11(13.7) 152 + 4.9 766 ( 20.8) 69.6 + 24,5

Corporate - group 6( 7.9 11.3+4.7 231 ( 6.3 38.5+ 14.3

Private 34 ( 42.5) 10.1 =40 1,366 ( 37.0) 402 +19.6

Work place 5( 6.3 13.8 1.6 298 ( 8.1) 59.6 £ 13.2

Home 4( 5.0 60=08 71( 1.9 178+ 45

Kindergarten 7( 87) 6.1 +21 392 ( 10.4) 56.0 + 30.8
Total 80 (100.0) 105+ 4.4 3,689 (100.0) 46.1 + 228

n (%) or Mean = SD
1) Number of children < 50
2) Number of children = 50
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Table 2. Salinity of soups in childcare foodservice establishments by year and type

Type Small foodservice" Institutional foodservice? Total
o N tvalue -
Years n Salinity (%) n Salinity (%) n Salinity (%)
2015 3.714 0.47 £0.11° 1,993 0.50 = 0.13° —0. 20k 5,707 0.48 = 0.12°
2016 5,631 0.41 £0.11° 2,524 0.46 = 0.14° —17.70%** 8,155 0.42 +0.12°
2017 6,866 0.40 = 0.9° 3,489 0.42 = 1.0° —Q.37%%* 10,355 0.41 = 0.9°
F-value 562.77%** 307.18%** 811.88***
Total 16,211 0.42 £ 0.11 8,006 0.45 +£0.12 —21,32%kx* 24,217 0.43 £0.11
Mean + SD
*xx P < 0,001

Means with different lower case lefters in the same column are significantly different by Duncan's multiple range test at P < 0.05.
1) Number of children < 50
2) Number of children = 50

3. gk Z3%4E = Ak Hu AAA o2 B ul, A3 543571 503] o]skl A4
A o S SAIFE Qs B A3 Table 9 UEF g2 200.3 mg, 51~1003] A2 172.9 mg,
37 2t AR Ao R B w, AFGF 4357} 503] o]gF 101~1503]) A1 170.5 mg, 1513] o] A1 162.1 mg

QA A i 0.50%, 51~1003] A4 0.43%, 101~ 02, =9] VEF 312 S43157} 2412 AldellM 71 3%
1503] A1 0.43%, 1518] oV A1 0.42%=, 9= = kL, 1513] ol 573 telln] 7P s 2o vepyt
A7 A APdelA 7P wokan, G SA3S7E 151 BH(P<0.05). EH SR YEF IS mﬂ}
3] o]l Al 7P EATHP < 0.05). 20159 %] Ay SH31571 503] olek] Al A= Axe] e

= A7F 15138] ol ST el = sk R Heta A e glglont, 1 9] Sl SllE 7%5%‘#
(P<0.05), 2016¥1%elli= 1018] o) 4% 3137k 1561 5 F2JopA| wolArk (2 < 0.05).

3] ol SF el frefsl Wskerd (£2<0.05), 2017

dZel= 503 o5 = éf& FoA = =7t 7 =Skt 5. BERE I gL Ol LEF &3 Hu
(P<0.05). Ayt SA3FHE =+ JAeS v|w3t 4y = o= B5d odx 1 UER ek B4 Ayl= Table 58} 2

3571 503] efsil Al éoﬂ A Aol whE frelg vk o AAIFCR sEme] 97k 0.45%= TP =3ke.
7k lglont, 1 9] BN E 2 AGSFE fojet 1, 7 o] 9AERE 0. 44% FeH(P<0.05). 20154
Al SR < 0.05). ol Fd=re] 0.49%%2 da=1(0.48%) 2 9| A7} 7F
F ¥R (P<0.05), 20160l EFF7F 0.45%%

A1
4. A ZYAULY I LIEE o HW 7H =9k (P< 0.05), 2017300l 3lE= 0.42%, ¥4+
A = A% SHIFERE YEF kS vlw B43 I 041%% 7P =2 A0 et (P< 0.05). =
A¥= Table 49} 2t} Aedrs BE 0] A%rt f-olsH wobsl=d], 53] 8t

Table 3. Salinity of soups in childcare foodservice establishments by annual frequency of salinity measurement

Annual 2015 2016 2017 Total
fgefig"er:i\;y (n=>5,707) (n=8,155) (n=10,355) Fvalue (n=24,217)
measurement Salinity (%) n Salinity (%) n Salinity (%) n Salinity (%)
<50 421 050 =0.17° 358 0.50=0.17° 156 0.49 =0.21° 0.25 935 0.50=0.17°
51~100 463 0.48 + 0.17°¢ 1,157 043 +=0.12% 1,060 0.41 + 0.09* 52.79%** 2,680 0.43 +0.12°

101~150 1,398 0.49 +0.11 2,363 0.42+0.15% 3,099 0.40 = 0.09* 321.59%%* 6,860 0.43 =0.12°
=151 3,425 047 £011¢ 4,278 042 =0.10% 6,040 041 =0.09* 487.28*** 13,742 0.42 =0.10°
Fvalue 22.57#%% 58.84%#* 51.06%** 137 4%

Mean + SD

*kx P < 0,001

Means with the different lower case letters in the saome column are significantly different by Duncan's multiple range test at P < 0.05.
Means with the different upper case letfters in the same row are significantly different by Duncan's multiple range test at P < 0.05.
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Table 4. Sodium content of soups in childcare foodservice establishments by annual frequency of salinity measurement
Annual 2015 2016 2017 Total
frequency (n=5,707) (n=8,155) (n=10,355) (n=24,217)
- F-value
of salinity Sodium n Sodium Sodium Sodium
measurement (Mg/100 Q) (Mmg/100 g) (mg/100 g) (mg/100 Q)
<50 421 201.0 + 66.53° 358 201.1 = 67.19° 156 196.7 + 83.43° 0.25 935 200.3 + 69.81°¢
51~100 463 1924 + 67.60°° 1,157 1725+ 48.31"® 1,060 164.8 + 36.93*% 52,79%x% 2,680 1729 + 49.26°
101~150 1,398 197.8 + 44.25°C 2,363 166.9 + 58.60% 3,099 161.0+ 34,15  321.59%** 6,860 170.5 + 48.02°
= 151 3,425 187.2 + 43,59 4,278 167.0 + 39.24% 6,040 162.1 + 34.39%%  487.28*** 13,742 162.1 + 34.39°
F-value 22.57%%* 58.84%** 51.06%** 137 4%
Mean + SD
ik P < (0,001

Means with the different lower case letfters in the saome column are significantly different by Duncan's multiple range test at P < 0.05.
Means with the different upper case letfters in the same row are significantly different by Duncan's multiple range test at P < 0.05.

Table 5. Salinity and sodium confent of soups in childcare foodservice establishments by food category

2015 2016 2017 ol
(n=5,707) (n=8,155) (=10,355) (n=24.217)
Soup type F-value Sodum
iy (© i (© iy (© i (© U
n Salinity (%) n Salinity (%) n Salinity (%) n Salinity (%) (Mmg/100g)

Clear soup 1,747 048 = 012°C 2,908 042 = 0.12%® 4,162 0.40 + 0.09" 308.19*** 8817 042+ 011° 169.6  43.20°
Sosoybuepo” POSIE 1 619 049+ 0.12° 2095 0.43+0.12% 2,581 041 =009 286.11%+ 6295 044 +0.11° 1752 + 4575°
Kimchi soup 116 047 £ 013 258 043 +03% 336041 0100 1274* 710 043 =012 170.2 + 47.77°
Secfoodsoup 453 048+ 0.13°C 502 045+013° 465042+ 011% 3345+ 1420 045+ 013 179.] = 50.73°
Peilaseedsoup 416 045+ 0.12% 463 041 +0.11% 639 040+ 009%™  3433%+ 1518 042=0.11° 167.2 + 4335°
Generdisoup 626 046+ 0.119C 843 042+ 013 818 040+ 009"  56.11%*+ 2287 043+ 0.11° 170.7 + 4499
Bohondsiew 351 047 +013%° 576 041 +0]2% 614040+ 009  4088%+* 1541 042=012 1686+ 4667°
Nmiﬁg 379 048 =013 510 041 =0.11% 740 0.41 + 010 50.76%* 1,629 043 +0.11° 1702 + 4559
Fvalue 6,944+ 6.63%% 2,39+ 17.43%%% 17.43%%%
Mean + SD

* P < 0.05 ** P < 0.01, ** P < 0.001
Means with the different lower case lefters in the same column are significantly different by Duncan's multtiple range fest at P < 0.05.
Means with the different upper case letfters in the same row are significantly different by Duncan's multiple range test af P < 0.05.

Table 6. Salinity of soups in childcare foodservice establishments by season

2015 2016 2017 Total
Season (n=5,707) (n=8,155) (n=10,355) Fvalue (n=24,217)

n Salinity (%) n Salinity (%) n Salinity (%) n Salinity (%)
Spring 1,393 0.48 = 0.11%¢ 2,125 042 +0.11% 2,637 0.41 =011 215.8*%** 6,065 043 =0.11°¢
Summer 1,602 0.48 + 0.12*¢ 2,038 0.41 = 0.11® 2,867 0.40 = 0.07* 346.3%**% 6,407 0.42 = 0.1CQ°
Autumn 1,562 0.46 + 013 2,232 0.42 +0.13°%" 2,843 0.40 + 0.06™ 181.8%%% 6,637 0.42+0.11°
Winter 1,250 0.49 + 0.12*¢ 1,760  0.44 +0.13® 2,108 0.42 = 0.12% 124.2%*%* 5118 0.44 +0.13°
F-value 11.65%#%* 23.64%%* 16.25%#%* 42,34
Mean + SD
#4% P < 0,001

Means with the different lower case letters in the same column are significantly different by Duncan's multiple range test at P < 0.05.
Means with the different upper case letfters in the same row are significantly different by Duncan's multiple range test at P < 0.05.
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