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ABSTRACT - The purpose of this study was to determine the sodium (Na) and potassium (K) content of seasonal
foods Four hundred food samples classified into 8 different kinds of seasonal foods were collected from 150 restau-
rants located in Seoul. The Na and K content in seasonal foods were the analyzed by ICP-OES. The Average content
of Na and K in spicy seafood noodle soup were highest as 391.4+72.7mg/ 100 g and 88.6 £21.4mg/ 100 g,
respectly, while average content of Na was lowest in spicy buckwheat noodles as 255.3 £ 67.0 mg/ 100 g and the
average content of K was lowest in Udon as 36.3 = 17.8 mg / 100 g, respectively. The Na/K ratio of spicy buckwheat
noodles was 3.2 + 1.0, while those of cold buckwheat noodles, fish cake, Udon were very high as measured more than
8. Among the seasonal foods, the average content of Na was highest in Winter group as 366.9 = 81.8 mg/ 100 g and
the average content of K was highest in Autumn group as 84.8 +=24.1 mg/ 100 g. The ratio of Na/K was lowest in

Summer group as 5.9 £ 3.3.
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Materials and Methods

AHEngE
=207l
UEF 3 25 3 482 Sl AdE dedFes
MAW 4N FAT AFd =, i), 7t
SACIFAA, FAA, "5, ASE(TF, 2%, A=
KR

) [e]

=)ol AEAL Qe 54 8FF 400718 A= AW 150
A - FAs] AR A5 SEES
443t 3 F 4F, ¥ Baste] dAANEE ARSI

-

=
ZE A4S 918 E5892 Wako (1,000 mg/

Table 1. Operational conditions of ICP-OES

Parameter Operational conditions
Wasclength nm) 766490 (radish
RF power 1,500 watts
Nebulizer flow 0.7 L/min
Auxiliary flow 0.2 L/min
Plasma flow 12.0 L/min
Sample flow 1.5 L/min
Plasma viewing Radial
Processing mode Area

L, Tokyo, Japan)ollA +)3te] AM&-3tH T A4k Wako
(3545798, Tokyo, Japan)Al &S AMSSIA L, 2o
£ Milli-Q (Millipore, Billerica, MA, USA)oll ¢laf 3+
ol 18MQ oldel AAE F/HTE AHEsATh

NE HH
AR AR AP HEFA 7. AUABE A4
r gol 4

O

RIS AESAATT. AR F 5g% P
Heahg Srhle] ¥ ksl hdste] @ A7 F

A717F UA oS wWi7kA] &SRl v 3lskR o4 500°C
2 3sNA. 3sF ZEA] e AEe A3 o 2
2H1+1) 2~5 mLE AA L Axg oy 3skE AlLsHA
th AlE7L sl o B 93] 3]stEH 3|stR oA A
Aeog Wzl & 3|Eol| 05N ZAS 7sle] &9l
% 5A AAE oAH3 oS 100 mLE H-&3te] A&
o2 3ttt

717 2y F
JEF @ 4F 3 242 99 A8E fEagEe
Zn} #3333 % 7] (Inductively  Coupled Plasma  Optical
Emission Spectrometers, ICP-OES)+= Optima 8300 DV
(PerkinElmer, Waltham, MA, USA)E AF&-3}3132, ICP-OES
A4S Slal et o 9 %708 Table 13 2ot

= x [¢]
BEEUSSE S U A+2
2 A3 A= AL vSETATANISTY] BE
==

91552 (Certified Reference Material, CRM)$! Pineneedles
(NIST CRM15752)& AH&-3te] S48ttt 9oz &
A3 Az EFLS 580.592 nm, ZHS 766.490 nm 3

Table 2. Analytical results of certified reference material 1575a for recovery rate

Element No. of sample

Certified conc. (mg/kg)

Measured conc. (mg/kg) Recovery rate (%)

Sodium (Na) 3
Potassium (K) 3

18,335.6 + 147.3
29,220.1 +234.6

16,996.7 +231.8 92.7
24,996.7 + 442.4 85.6
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oM Aol oo YEF B ZFe e
B A gel BUsA x2e & ICP-OESE o] &3fe] &
A%t Ax UEFS 92.7%, ZF2> 85.6%= AT

(Table 2).

A oM

EAA3= IBM SPSS statistics ver. 2.0 program< ©]
g3t A Akt #H% YEF ¥ 2§ FF &
Fol diste] B B ZFAUA, WE 5 VETAXE
TotRew, A4 948 AS5ES #15td One Way

{A

Table 3. Contents of sodium and potassium in seasonal foods

ANOVA testE ©o]&3fo] HAkEA

3 0.05 oA
Duncan’s multiple range testS 2l

T o=
Al8ksl

Results and Discussion

A2 vl UES L 28 U
2 oApe A2 1507 $AEAN FAR AR

22 8EFH 400219—

pu

G ARSI o8

=34,

Na K
Menu No. Na (mg/100 ) K (mg/100 g) (mg/serving size)® (mg/serving size)

of samples Mean + SD Mean + SD Mean + SD Mean + SD

(min.~max.) (min.~max.) (min.~max.) (min.~max.)

337.5 + 45.9%D 412+104* 3463.2 £ 1178.7 430.0 + 158.7

Cold buckwheat noodles >0 (205.1~440.5) (24.3~67.8) (258.0~5917.0) (174.0~712.0)
Spicy buckwheat noodles 50 255.3+67.0° 84.8 +24.1¢ 1538.1 £625.9 501.6+171.2
piey (96.0~397.5) (38.4~150.3) (475.0~3664.0) (220.0~992.0)
Fish cake 50 366.9 + 81.8° 39.5+18.4* 27159+ 1078.3 297.5+214.2
(213.1~609.0) (11.4-104.8) (987.0~6930.0) (46.0~1398.0)

Fried food 50 385.1 £92.7° 68.0+17.7° 941.2 +£339.3 165.7 £ 62.1

(143.4-549.0) (38.1~132.9) (227.0~2147.0) (82.0~362.0)

Stir-fried rice cake 50 373.3 £90.6° 81.7+23.7 1992.9 £ 928.3 436.7 £211.1
(188.8-586.2) (36.5~156.9) (791.7-4769.8) (110.5~1245.3)

Udon % 3022£57.7 363+ 17.8° 22988 +592.3 260.7 £ 149.0

(149.9-463.6) (17.7-123.9) (490.3~3939.3) (86.2-824.6)

Sicy seafood noodle sou " 3914+ 727 8.6+ 21.4° 37807+ 878.8 871.0 +305.6
piey P (253.9~598.0) (48.2-143.7) (2205.6~5768.9) (439.4-1931.0)
Kaleuksu 5 261.9 457.2° 543+ 18.9" 2671.1£786.5 55528 £219.1
g (142.1~381.3) (20.2~112.0) (766.5~4904.7) (146.1~1154.5)

" a,b,c,d: Duncan’s multiple range test (p < 0.05)
? One serving size is offered from restaurant.
. 845 o

200 ¢ 19

Seasonal food

T T T
1 2 3. 4 H

Seasonal food

~

Fig. 1. Boxplot of sodium and potassium contents in seasonal food. (1. Cold buckwheat noodles; 2. Spicy buckwheat noodles; 3. Fish
cake; 4. Fried food; 5. Stir-fried rice cake; 6. Udon; 7. Spicy seafood noodle soup; 8. Kalguksu).
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wkom HRIWM 2553+ 67.0mg/ 100 g, =24 2619+
572mg/100 g2 71 @A Uehdth 28 dagdae
2 88.6+21.4mg/ 100 g, VY™ 84.8+24.1 mg/ 100 g,
wWHo] 81.7+23.7mg/ 100 g & T2 ZEo B3] ¢
Aoz #A vebgorn, E¥H 41.2+104mg/ 100 g, o]
2] 39.5+184mg/ 100 g, & 36.3+17.8mg/ 100 g&
2 7P WA vebsth
WHOIA Agk 1d YEF JHFS 2,000 mge=
Ao Jovt, AN Algske 7 vlwel 108 7]
TOoE2 YEF T AW 3,780.7+878.8mg, =¥
3,463.2 + 1178.7 mg, ©}FALA] 2,715.9 + 1078.3 mg, 3 =Z
=4 2,671. 1i7865mg -5 2,298.8+5923 mgl 2 1Y
iz} M_&a‘ciu} =9 EJJ.__ E‘}iﬂ' za@}_‘: .Q_/ﬂ;doﬂ
A ZEL BAl= 5,768.9 mgZtA] YEFC] $HFE o
Aol HEF 19 A% AAZET 299 A ==
2 UEF HArh AHHE QAT AAEAE o7IxZE F
th 7o) YEF AFES 35w 9 4,280 mg (2009),
@= 3,440 mg (2008), Pl= 3,436 mg (2006)°0.Z S
19 H 4,831 mg (2011) |2 T2 et Hlg|
= et A4S & e ole FAuAtdFRA
o] o)A AnAEe] FUa A *‘EHOM 9AE dte
735 7P Aol BlsiA GYEFS] AFH7F =4 vehd 4
o mE™ 24 8 Ve AEs B UEF A4 St
Foeo® Agsta Uokal ALRETH.

i

32

UEE/ZS bl

YEF/ZAE AFv&ed tsl] £24¢ A3 Table 49} 2+
th O EAXA] 10.8+43, 95 102+£4.0, EYH 8.6+23,
A4 59+19 27 =4 velstth vjylywEoe] 32+ 1.0
S Z NaK AFvl&o] 19 77 vl&S YEa, o5
W2 NaK AdFHH&0] AL 26602 ZHEEHE 16H =
EFdEo]l =2 AL & F AJATh NaK HAFHAR &2 v}
A&l 1:19 130182 ZE AFA7F A F
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71 M) FFRES HH UYEFS 342.3%, ZF2 86.5%
2 ZHg AFPgo] 92 AL & AT, T3 2010
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Table 4. Na/K ratio of seasonal foods

Menu No. of M§an +SD
samples (min.~max.)
Cold buckwheat noodles 50 8.6+2.3(5.1~15.7)*)
Spicy buckwheat noodles 50 32+1.0(1.4~5.4)?
Fish cake 50 10.8 £4.3 (3.6~26.6)°
Fried food 50 5.9+ 1.9 (1.9~10.7)°
Stir-fried rice cake 50 49+1.7(2.5~10.7)™
Udon 50 10.2 + 4.0 (3.0~18.3)°
Spicy seafood noodle soup 50 46+1.2(2.8~8.7)
Kalguksu 50 5.5+2.5(1.5~15.0)"

Y a,b,c,d,e: Duncan’s multiple range test (p < 0.05)
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Table 5. Contents of sodium and potassium in seasonal foods

Na (mg/100 g) K (mg/100 g) Na/K
Season No. of samples (Mean = SD) (Mean = SD) (Mean = SD)
Summer 100 337.5+45.9 41.2+104 59+£33
Autumn 150 255.3+67.0 84.8 +24.1 7.2+3.9
Winter 150 366.9 + 81.8 39.5+18.4 6.8+3.7
4500
4000
3500
- 3000
E 2500
2000
1500
1000
500
0 -
Cold Spicy Fish fried S-Sl s::flxd
buckwhe at |buckwhe at cake food rice Udon noodle Kalguksu
noodles | noodles cake soup
M 150 restaurants in seoul 34632 | 15381 | 27159 | 9412 | 19929 | 22988 | 37807 | 2671.1
B MFDS nuturitive components DB | 26182 | 16639 | 20647 | 3929 8531 | 2390.3 | 40001 | 2355.1

Fig. 2. Comparison of Na and MFDS Na DB in seasonal food.
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