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ABSTRACT - To determine the contents of sodium (Na) and potassium (K) for restaurant dishes, 194 cases clas-
sified 26 kinds of restaurant dishes were collected from restaurants in Seoul and were analysed using the atomic
absorption spectroscopy. Average contents of Na and K in Kimchi among restaurant dishes were highest as 554.9 +
155.5 mg/100 g, 225.1 + 69.1 mg/100 g, while average contents of Na and K were lowest in Seolleongtang as 24.2 +
5.8 mg/100 g, 12.7 £ 3.9 mg/100 g respectively. The contents between Na and K in restaurant dishes had a strong cor-
relation of positive linear judging from 0.782 (p-value < 0.01) of the correlation coefficient. The Na/K ratio of Bul-
gogi was appropriate as 1.17 £ 0.44, while those of Udon, banquet noodles, Kalguksu were very high as shown more
than 10. The contents of Na and K were examined 5 dish groups as Gook/Tang, Jjigae/Jeongol, stir-fried dish, noodle
and Kimchi. Average contents of Na and K classified by dish groups were significantly difference (p-value <0.001).
Average content of Na among dish groups was highest in Kimchi as 554.9 + 155.5 mg/100 g followed by Jjigae/Jeon-
gol, Gook/Tang, stir-fried dish and noodle. Similar to Na content, average content of K was highest in Kimchi as
225.1 £69.1 mg/100 g followed by stir-fried dish, Jjigae/Jeongol, Gook/Tang and noodle. The ratio of Na/K by clas-
sified groups of dishes was shown as significantly difference (p-value < 0.001). Stir-fried dish was 1.18 = 0.44 close
to 1 followed by Kimchi, Jjigae/Jeongol, Gook/Tang, and noodle.
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Table 1. Analytical conditions of AAS using flame atomization
method

Parameter Operating conditions

Wavelength (nm) Potassium (K) 404.4

Sodium (Na) 330.3

Lamp current (mA) 5.0

Slit width (nm) 0.2

Air Flow (L/min) 13.5

Acethylene Flow (L/min) 2.0
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Table 2. Analytical results of certified reference material 1575a for recovery rate

Element No. of samples Certified conc. (mg/kg)  Measured conc. (mg/kg) Recovery rate (%)
Potassium (K) 5 4,170 70 3,779 £ 63 90.6
Sodium (Na) 5 63+ 1 59+0.8 93.7
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Table 3. Contents of sodium and potassium in restaurant dishes

Na (mg/100 g) K (mg/100 g)
Dish No. of samples

Mean £ SD (min.~max.) Mean £ SD (min.~max.)
Spicy fish stew 6 323.0 + 67.9 (242.9~412.0) 171.5 +£27.40 (131.0~203.8)
Udon 6 273.1+65.4 (177.7~358.2) 16.8 £ 13.3 (4.3~39.8)
Kalguksu 6 193.0 +£26.4 (159.6~219.1) 19.3 £ 14.3 (10.1~47.0)
Eel soup 6 185.1 £ 13.5 (161.5 ~200.9) 48.7+ 13.8 (29.8~64.6)
Banquet noodles 6 199.9 + 36.6 (137.0~242.5) 14.7 £ 6.9 (4.3~24.6)
Buckwheat noodle 6 154.6 + 66.3 (79.1~259.9) 30.3 £ 13.8 (15.0~45.5)
Pureed soybean stew 6 232.0 +120.5 (65.2~374.0) 166.2 +28.1 (129.1~205.3)
Doenjang soup 6 388.4 +£57.7 (311.4~462.6) 118.1 £ 12.9 (101.9~140.5)
Kimchi stew 6 370.5 +£57.4 (279.5~440.1) 109.0 + 19.0 (75.3~130.3)
Noodle soup with clams 6 190.0 +43.2 (118.2~239.5) 28.6 £ 7.0 (15.1~34.7)
Pacific saury kimchi stew 6 390.8 £ 78.1 (258.9~476.2) 156.1 £15.4 (139.5~184.3)
Rich soybean paste stew 6 300.0 +48.1 (228.4~377.1) 174.8 £26.6 (134.0~208.3)
Sausage stew 6 227.0 +42.3 (158.5~273.1) 52.7+20.0 (17.9~72.8)
Spicy codfish soup 6 296.2 + 64.7 (221.9~379.8) 98.6 £ 28.3 (63.5~144.1)
Seolleongtang 6 242 +5.8(19.8~35.0) 12.7 +£3.9 (6.0~16.3)
Bean sprout and rice soup 6 168.2 £41.4 (113.8~205.9) 34.9+17.0 (10.9~51.0)
Duck soup 3 104.2 +31.7 (81.4~140.4) 130.9 + 12.6 (121.0~145.1)
Sundae stew 3 123.6 £ 17.1 (118.2~239.5) 36.2+17.9 (19.6~55.2)
Pork rib hangover soup 6 263.8+41.1(103.9~134.0) 103.7 £22.3 (66.7~121.3)
Chicken gomtang 6 224.5+93.4 (118.2~239.5) 86.6 +22.3 (52.8~112.7)
Doenjang stew 6 374.1 + 84.6 (232.3~316.5) 104.9 +£23.5 (77.3~145.3)
Tteokguk 6 147.0 + 44.1 (79.5~198.0) 33.6 +£13.9 (11.4~53.2)
Spicy chicken soup 6 293.8 £ 72.1 (207.3~406.3) 73.4 +£26.1 (51.1~114.8)
Dried pollack hangover soup 6 137.9 £31.6 (109.1~193.2) 36.3 £ 11.1(17.1~46.2)
Bulgogi 6 200.0 + 63.4 (83.1~258.0) 174.3 £ 15.3 (149.8~196.2)
Kimchi 50 554.9 + 155.5 (175.4~851.6) 225.1+69.1 (84.7~373.6)
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Fig. 1. Distribution for the contents of sodium and potassium in restaurant dishes.

(1. spicy fish stew 2. udon 3. kalguksu 4. eel soup 5. banquet noodles 6. buckwheat noodle 7. pureed soybean stew 8. doenjang soup 9.
kimchi stew 10. noodle soup with clams 11. pacific saury kimchi stew 12. rich soybean paste stew 13. sausage stew 14. spicy codfish
soup 15. seolleongtang 16. bean sprout and rice soup 17. duck soup 18. sundae stew 19. pork rib hangover soup 20. chicken gomtang 21.
doenjang stew 22. tteokguk 23. spicy chicken soup 24. dried pollack hangover soup 25. bulgogi 26. kimchi)



192 Mi-ra Jang et al.

mg/100 g& 2 7P 9A Yebgtem, I theo] gl
2 1042+31.7mg/100 g ©]At}.

2011 FRIAZGFZAL ofstd YEF A3 7149
she F8 2242 AAF, AR, 9F o= vEwth
AAFe= A ARolA, 50t o] Foll= ANF7F IEF A
Foll 71dste Blgo] =T, A AHFAHA A o
B 5 AAE #3to Al Wt Hask Zlo=
HelTh

S48 vl T ZF Hd g AAIE 225.1 £69.1 my/
10002 7HF Eokom, H=74A N7t 174.8 +26.6 mg/
100 g0 2 1 o2 <=o|An}. Aywe] 2§ i kol
12.7+£3. 9mg/100 gl 2 7P 9 YElgten, I thgo]
A=, 5, A5 5 1R ZAF el @A vE
wth AREe g oE Hlarel vl AaF el A

b= ke Ao g wolth
9 ZF W FF L2 g R
# (Boxplot) HlarA ol t}, Z-g Ha ko] ARSI S =
YEF Ha FFET O FA4 veht dA dlolEle] 50%

Table 4. Na/K ratio of restaurant dishes

Dish No. of Mean + SD (min.~max.)
samples
Spicy fish stew 6 1.88 £0.25 (1.59~2.23)

Udon 26.17 + 18.83 (6.90~58.54)
13.46 + 6.43 (4.42~20.27)
4,09+ 1.32 (2.77~6.33)
16.74 + 8.44 (7.33~32.10)
6.07 +3.49 (1.79~11.97)
1.41 £ 0.78 (0.41~2.56)
331 +0.49 (2.54~3.82)
3.49 + 0.86 (2.77~5.09)
6.80 + 1.27 (5.28~8.60)
2.51+0.48 (1.77~3.08)
1.73 +0.28 (1.45~2.09)
521 +3.16 (2.69~11.35)
3.09 + 0.55 (2.44~3.84)
2.11 4 1.01 (1.28~4.08)
6.80 + 5.86 (2.65~18.36)
0.81+0.31 (0.62~1.16)
420 +2.45 (1.88~6.77)
2.76 + 1.18 (1.98~4.74)
2.73 4 1.36 (1.42~5.14)
3.59 + 0.58 (2.98~4.33)
5.14+£2.71 (2.58~9.71)
4.45+1.90 (2.16~7.40)

Kalguksu

Eel soup

Banquet noodles
Buckwheat noodle
Pureed soybean stew
Doenjang soup

Kimchi stew

Noodle soup with clams
Pacific saury kimchi stew

Sausage stew

Spicy codfish soup
Seolleongtang

Bean sprout and rice soup
Duck soup

Sundae stew

Pork rib hangover soup
Chicken gomtang
Doenjang stew

Tteokguk

6
6
6
6
6
6
6
6
6
6
Rich soybean paste stew 6
6
6
6
6
3
3
6
6
6
6
Spicy chicken soup 6

Dried pollack hangover 6 4244211 (2.71~8.39)
soup

Bulgogi 6 1.17 £ 0.44 (0.42~1.72)
Kimchi 50 2.57+0.70 (1.02~3.96)
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Fig. 2. Distribution of Na/K ratio in restaurant dishes.

(1. spicy fish stew 2. udon 3. kalguksu 4. eel soup 5. banquet noo-
dles 6. buckwheat noodle 7. pureed soybean stew 8. doenjang
soup 9. kimchi stew 10. noodle soup with clams 11. pacific saury
kimchi stew 12. rich soybean paste stew 13. sausage stew 14.
spicy codfish soup 15. seolleongtang 16. bean sprout and rice
soup 17. duck soup 18. sundae stew 19. pork rib hangover soup
20. chicken gomtang 21. doenjang stew 22. tteokguk 23. spicy
chicken soup 24. dried pollack hangover soup 25. bulgogi 26.
kimchi)
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Na (mg/100 g) K (mg/100 g) Na/K ratio
Dish group No. of samples Mean + SD p-value Mean + SD p-value Mean + SD p-value
(min.~max.) (min.~max.) (min.~max.)
192.9 + 61.6" 23.9+ 133 12,40+ 11.27°
Noodle 36 (79.1-3582) 0000 (4.3-53.2) <0000 (1.8-58.5) <0000
200.0 + 112.1° 66.4 +40.3" 3.67 £2.65°
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e 8 (65.2~476.2) (17.9~208.3) (0.4~11.4)
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Stir-fried dish 6 (83.1~258.0) (149.8~196.2) (0.4~1.7)
Kimehi 50 554.9 + 155.5¢ 225.1 £69.1¢ 2.57+0.70°
¢ (175.4~851.6) (84.7~373.6) (1.0~4.0)

YOne way ANOVA test (a. = 0.05), a,b,c,d,e : Duncan’s multiple range test (p < 0.05)
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2 ¥ AFAATF dE A2 Yeigt YEE/ZF
HE B3717F 1170445 74 2§38 v]E YeRi)

AL, ﬁil%fr, Z=ro YEF/ZAF vle 100142
2 =24 v ZE gl vls) JEF el 258
& g AR

=4 2R UEF 9 ZF ¥ e $AHeR
Frelgh zpol7t e AR YR THp <0.001). &2
UEF ¥+ T ﬁilwﬂ 554.9 £ 155.5 mg/100 g &

=
W YR, BSF, WR

otk ZE W = ﬁxlw} 225.1+69.1 mg/100

AN 2 AR, 3 2 9,
B Coldle £ $ HEFAT M A2

2 UERETHp <0.001).
F7F 1.18 £ 0.44E YEF/Z l% w7} 19 718 2AEE T
AAF, AN R AEFF, 5 2 B, 2R ol A4
g YEF/Z4F Yo A7 A3 B8] HER UE
F AHE Zola ZF HAS /HNZ F de ol
He Frek I s A4 2 AAguge] A
Bgol Yo Zlow wAgtdnh

N
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