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A Study on Sodium and Potassium
Content of Lunch Boxes Sold in Seoul

Nutrition Assessment Team

Ouk-hee Kim, Nam-hoon Kim, Young-ae Park,
Li-la Kim, Jin-kyoung Kim, In-sook Hwang,
Young-hee Oh and Kweon Jung

Abstract

To study the amount of sodium intake from eating out, sodium and potassium
content of lunch boxes(n =45) sold in convenience stores and franchise restaurants
across Seoul were examined. The average of sodium and potassium content of the lunch
boxes was 297.6 mg/100g and 85.1 mg/100g, respectively. When comparing sodium
content according to the place of sale, sodium content of the lunch boxes in the
convenience stores was 314.6 mg/100g, and that in the franchise restaurants was 284.0
mg/100g, with no significant difference(p<0.05). However, there was a significant
difference between potassium content of the lunch boxes sold at convenience
stores(113.5 mg/100g) and those sold at the franchise restaurants(62.4 mg/100g). The
K/Na ratio in lunch boxes was 0.3, which is significantly different from the ideal K/Na
ratio of 1. We compared sodium content by classifying lunch boxes according to the
type of side dishes. Sodium content was not significantly different among the side
dishes. Potassium content in stir-fried dishes sold at the franchise, seasoned vegetables,
stir-fried dishes and fried dishes sold at the convenience stores was 62.4 mg/100g, 88.8
mg/100g, 114.8 mg/100g and 120.1 mg/100g, respectively. Sodium and potassium content
per serving size of lunch boxes was 1,323.2mg and 375.1 mg, respectively. Compared
to one-third dietary reference intake for Koreans(KDRIs), sodium was 198.5% and
potassium was 32.2%. Therefore, these results showed that continuous monitoring of
foods is necessary to help the food service providers prepare healthy foods.

Key words : sodium, potassium, Na/K, meal box
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Table 1. ICP-OES parameters for the analysis of the elements

Parameters ICP-OES
Instrumen Optima 8300(Perkin Elmer, USA)
RF power 1.5kW
Plasma gas flow 12.0 L/min
Nebulizer uptake rate 0.7 L/min
Auxiliary gas flow rate 0.2 L/min
Sample uptake rate 1.5 L/min

Analytical wavelength(nm)

Na 589.592 radial/K 766.490 radial

* m/z : mass to charge ratio

Table 2. The standard range, linearity, limit of detection and limit of quantitation of each elements

Element Con. range(mg/kg) Linearity (r) LOD(mg/ke) LOQ(mg/kg)
Na 10~300 0.999 0.031 0.093
K 10~300 0.999 0.017 0.052
1) Limit of detection = 3.3 x 0/s
2) Limit of quantitation = 10 x o/s(S : AZFA 7]&7], o : W&o FF=HA})



Table 3. The recovery rate of sodium and potassium using standard reference material 1570a

Elemnt Certified conc.(mg/kg) Measured conc. (mg/kg) Recovery rate(%)
Sodium(Na) 18,336 + 147* 16,997 £ 232 92.7
Potassium(K) 29,200 £ 235 24,997 + 442 85.6

* Mean + SD(n=3)

Table 4. Sodium and potassium contents per 100g and K/Na ratio in lunch

convenience and franchise food stores.

boxes sold in

Group NV a(mg/100g) K(mg/100g) K/Na ratio
ot i 297.6 + 61.6” 85.1 + 29.5 0.30 £ 0.11
oL (164.4~429.3) (40.5~147.7) (0.12~0.58)
Convenionce % 314.6 + 52.3 1135 + 19.27 0.37 + 0.10
V
(194.9~429.3) (74.0~147.7) (0.22~0.58)
Pranch ” 284.0 + 66.0 62.4% 9.5 0.23 £ 0.07
ranchise (164.4~402.5) (40.5~78.0) (0.12~0.42)
284.0 + 66.0°" 62.4% 9.5° 0.23 + 0.07°
Stir-fried(F)” 25
ir-fried (F) (164.4~402.5) (40.5~78.0) (0.12~0.42)
310.8 + 61.6° 114.8 + 17.8° 0.39 + 0.11°
Stir-fried(C)” 13 ' ' ' ' ' '
irfried(©) (194.9~429.3) (80.9~147.7) (0.22~0.58)
i 319.9 + 29.3° 1201+ 18.1° 0.38 + 0.09°
Fried(C)” 5
ried(©) (280.4~362.0) (99.1~147.5) (0.30~0.53)
, 326.4 + 47.9° 88.8 + 20.9" 0.27 + 0.02°
S d tables(C)® 2
casoned vegetables(C) (292.5~360.2) (74.0~103.5) (0.25~0.29)

1) Number of analyzed samples

2) Mean * SD(Min~Max)

3) lunch box with stir-fried side-dish sold in franchise restaurant

4) lunch box with stir-fried side-dish sold in convenience store

5) lunch box with fried side-dish sold in convenience store

6) lunch box with seasoned vegetables side-dish sold in convenience store

7)* p-value indicaates significant difference of potassium intake and Na/K ratio between convenience and
franchise meal box as determined by student's t-test(p<0.05)

8) Values of the same column, followed by the same letters(a~c), are not significantly different at p<0.05

using Duncan’s test
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Table 5. Sodium and potassium content per one serving size of lunch boxes sold in convenience

and franchise food stores

(unit : mg/serving size)

Na K
Place Serving size(g) ; )
Mean = SD GL(%)* Mean £ SD Al(%)
Total 4441 1,323.2+367.7 198.5 375.1£146.7 32.2
Convenience 4447 1,406.3+334.1 211.0 506.2 £110.0* 43.4
Franchise 443.6 1,256.7+386.1 188.5 275.7£72.8* 23.6

1) percentage of sodiumn contents of convenience and franchise meal-box compared with 1/3 of intake
goal(Na, 2,000 mg) in the 12~75 year-old males and females per day

2) percentage of potassium contents of convenience and franchise meal-box compared with 1/3 of adequate
intake(K, 3,500 mg) in the 12~75 year-old males and females per day

3)* p-value indicaates significant difference of potassium intake and Na/K ratio between convenience and
franchise meal box as determined by student’s t-test(p<0.05)

TPapo] = EA TS 23 6%E T A3
o]t}

X
[ o
R
18
2,
>
'y
rlo
rﬂ‘
=2
ol
1o,
re
o,
ol
H
>
e
DO
(an)

N

Y
>
e
IN
ki
>
a\
N
o
Ry
o\
S
R
o
o
=
i
[m

B
JU
MN o
( [I?“_’,
oY
=)
k1
>

&

g (o

N

DN T
Nej
-3
[op}
z
~
i
j=)
)
(o))

fil

5 =
G

ﬁ
© o

IS
i
m m
o My Voo o o
flo e o N 1
N
w :‘_V_(‘\ L r‘i( uj ﬂt{o -
g i IUE rlo m\l .
= o A © o
5 m
il
m\l F1O
ol L
flo I jtgo
)

NS
ot

2 0

oo ko1

lo

@%uﬁ

o Mo
>~

(@5
- =

N

32 ol o o

(o
=

E e
g

> >
o
(e}
>
R
—
ol
)

+ 375.1mg

2ol 198.5%
A% AFHM

f O ol do Am $Q fm Rl o mx [ omu A
v
m
i
ot
NI
o

flo B -
r

<l
o2
o
N
o
I
¥o rlo
2
&

w
DO

go] voit} g rdz= JEFS 94 3

o7} §I%lal LES Y4 AolE HATHp<

0.05). =H1o] AZsE g A4S 2A4817] §

3 AxGAE ZAEY AY ZAE, A4 T

g 7 A 58 EAE A GUYHEE AlE

o2, AHrl A Ao 7135 Algsty A

Hi= onAke] A ASS §)5te] thyet uiA|E

ol g3t Y {S AAslofof & AHolt}

ZALe 2

A= 20168 A2 YEF A7st 70 A

o wa} MeA] AFA A} AR} AR <]

Hx2E Wol FHJ o ofo] FAL=HYT]

Ztn2s

1. 784, eAxg- Ard, HA3, oA, %
A, Mo, AeF, s FAg st
A A MEAY Fed FA A4
- A\ EY Y vAE QdE AL O
A Z98k3] %] 43(1):39~44, 2011.

2. A3, YeS FE 0 BEAII ko
w2 duj TAZe] A= vPE FAHs}

_49_



10.

11.

12.

iy , 32(6):724~ 733 2016
A, A5E, 50, FAE &4d @

gele] BAAAAN A, 4 94
2 349 9

841~849, 2006.

o]97% : NG ol&d AUEF 4 v
‘— UJ Z“J/]tﬂ ngjl-
El/\i 2014.
o]:xqﬂ, anja} JHulﬂ gﬂ/\ial-,] oﬂ
A% Alde] wE gEtEe] A ne|

J_/\]

A At sk Ed et A, 42(12):
2068~2075, 2013.

HAEXE Ay i o 2016 A%
A - =A% POé kAL A77] 1APA R, p 40,
2017.12.

A gAY YEFY ZEY A
A 2 wjd=F B4 A5 o] gAALet
=5 2016. 6.

A4d, o)A - HEA F4], 9 IYE

& 94 o
Nutr Health, 50(6):655~663, 2017.
%L?_é}‘ )2} 712-3] o]/\é%’ uloﬂoﬂ, jq

0/\1 ES EPak BT
UE 4. J

18 1Z > o oY -{E

[e]
, 21(6):558~573, 2016
D 2017 7FEAE A
. 2017.11. p.2.
BN P EENY

13.

14.

1.

16.

17.

18.

19.

20.

21.

22.

23.

_50_

SAPAES 7P A (HMP) AT E
5%1 Abo] 51.1% A% HEAE, 2017.2.6.
(http://www.thinkfood.co.kr/news/article
View.html?idxno=73421)

A F o ek A ¢ AEEH, 2018.2.
ICH : Q2B Quality Guideline. Validation
© Methodology,

a
=

of Analytical Procedures
www.ich.org/.

T, olHeE, A, Fed, AA3, 3
-4, i‘é%, Aol 1 UEF Fol7] e
AZ=A3e] HEF A 28, e
AF3] sh=A], 20(3):174~182, 2014.

oldyt, A2, HAM, vAY, Avle - =
-l g § UEF, 4E AFdY =

A S etE) A, 42(5)-578~585, 2010.
sl 1 PR AR Y5 GES, BF
o A % 2 F e B AT o)

x| ALs] g okals| =] 17(6):737~T51. 2012.
Dahl, LK, Leitt, G and Heine, M
Influence of dietary potassium and

sodium.potassium molar ratios on the
development of salt hypertension. J.
Exp. Med. 136(2):318~330, 1972.

ol&d, xzH3, FTHA, ARA, 2d&, A
A, AN, AR e AAFEA RS

w714 g LA R0
18, 2015.

A9% T WP BA 48 W o
Athsit, 2017,

ol
Q
4
Fﬁ
=
=
—
w
l

AW, AR, A, EBE, FeY, A
& avle o A QR A A9 o)
% rhEolA Awsls W JEF 2 2
§ Y vl Foplo AR, 1903):
350~355, 2009.

RARAR, BFYPRI ¢ 20158 B9

FFHF7IE. 2015.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


