Journal of Nutrition and Health (J Nutr Health) 2017; 50(6): 655 ~ 663

http://dx.doi.org/10.4163/jnh.2017.50.6.655
PISSN 2288-3886 / eISSN 2288-3959

THAL, B4, 94 DUES St

Research Article

Analysis of sodium content of representative Korean foods high in sodium from

home meal, foodservice, and restaurants™

Jiang, Lin - Lee, Yeon-KyungT

Department of Food Science and Nutrition, Kyungpook National University, Daegu 41566, Korea

ABSTRACT

Purpose: The aim of this study was to analyze the sodium contents of representative Korean foods high in sodium and
develop them as a fundamental resource for setting the standard amount of sodium in foods, Methods: A total of 480
representative Korean foods high in sodium were collected from households, foodservice establishments, and restaurants in
four regions (Capital region, Chungcheong & Gangwon Province, Gyeongsang province, and Jeolla province) and analyzed
their sodium content, Results: The sodium content (per 100 g) of food categorized by food group was highest in kimchi and
braised food (p  0,001), and the sodium content of each food was highest in stir—fried anchovies (1,896.6 mg) followed by
braised burdock and lotus roots (820.6 mg) and picked onions (809.3 mg) (p {0.001). However, the sodium content per
portion of food was highest in steamed short ribs (1,429.6 mg) from home meals (p {0.001), Bibimbap, (1,074.1 mg) and
steamed short ribs (838.8 mg) from foodservice (p { 0,001), spicy beef soup (3,273.2 mg), and pollack stew (2,930.2 mg) from
restaurants (p ( 0,001), The sodium content per 100 g and portion of soups and stews from restaurants was significantly higher
than that of home meals and foodservice meals (p { 0,001), and the sodium content per portion of steam dishes and stir—fried
dishes from home meals was significantly higher than that of foodservice meals (p {0.05). Conclusions: These results
suggest that developing and using low—sodium soybean sauces & soybean paste and kimchi is needed in an effort to reduce
sodium intake, In addition, determination of the sodium contents of representative Korean foods known to be high in sodium
is expected to be useful in establishing guidelines for reduction of sodium content.
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Table 1. A recognition of validity on the representative Korean food high in sodium of the housewives
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n (%)

Valid Average Invalid Non-response
Bibimbap (n = 721) 221 (30.7) 423 (58.7) 50 (6.9) 27 (3.7)
Soybean paste soup (N = 721) 319 (44.2) 351 (48.7) 33 (4.6) 18 (2.5)
Seaweed soup (n = 721) 156 (21.6) 448 (62.1) 75 (10.4) 42 (5.8)
Spicy beef soup (n = 721) 378 (52.4) 285 (39.5) 23 (3.2) 35 (4.9)
Pollack Stew (n = 721) 347 (48.1) 317 (44.0) 21 (2.9) 36 (5.0
Soybean paste stew (n = 721) 399 (55.3) 277 (38.4) 21 (2.9) 24 (3.3)
Spicy soft fofu stew (n = 721) 290 (40.2) 359 (49.8) 30 (4.2) 42 (5.8)
Barbecued beef (n = 30) 198 (27.5) 439 (60.9) 46 (6.4) 38 (5.3)
Stir-fried pork (n = 721) 321 (44.5) 332 (46.0) 31 (4.3) 37 (5.1)
Stir-fied anchovy (n = 721) 287 (39.8) 371 (51.5) 37 (5.1) 26 (3.6)
Braised mackerel (n = 721) 368 (51.0) 298 (41.6) 23 (3.2) 32 (4.4)
Braised lotus root (n = 721) 276 (38.3) 377 (52.3) 35 (4.9) 33 (4.9)
Steamed short ribs (n = 721) 378 (38.6) 398 (585.2) 16 (2.2) 29 (4.0
Pickled onions (n = 721) 371 (51.5) 291 (40.4) 31 (4.3) 28 (3.9)
Cabbage kimchi (n = 721) 383 (53.1) 303 (42.0) 22 (3.1) 13 (1.8)
Radish kimchi (n = 721) 305 (42.3) 355 (49.2) 18 (2.5) 43 (6.0)
Table 2. A recognition of validity on the representative Korean food high in sodium of the restaurant owners n (%)

Valid Normal Invalid Nonresponse
Bibim bap (n = 721) 128 (17.8) 407 (56.4) 44 (6.1) 142 (19.7)
Soybean paste soup (N = 721) 199 (27.6) 362 (50.2) 52 (7.2) 108 (15.0)
Seaweed soup (n = 721) 111 (15.4) 412 (57.1) 64 (8.9) 134 (18.6)
Pollack Stew (n = 721) 204 (28.3) 337 (46.7) 45 (6.2) 135 (18.7)
Spicy beef soup (n = 721) 265 (36.8) 299 (41.5) 35 (4.9) 122 (16.9)
Soybean paste stew (n = 721) 277 (38.4) 315 (43.7) 34 (4.7) 95 (13.2)
Spicy soft tofu stew (n = 721) 190 (26.4) 367 (50.8) 36 (5.0) 128 (17.8)
Barbequed beef (n = 721) 125 (17.3) 401 (585.6) 45 (6.2) 150 (20.8)
Stir-fried pork (n = 721) 170 (23.6) 387 (53.7) 42 (5.8) 122 (16.9)
Stir-fried anchowy (n = 721) 199 (27.6) 349 (48.4) 35 (4.9) 138 (19.1)
Braised mackerel (n = 721) 235 (32.6) 316 (43.8) 32 (4.4) 138 (19.1)
Braised lotus root (n = 721) 225 (31.2) 316 (43.8) 23 (3.2) 157 (21.8)
Steamed short ribs (n = 721) 160 (22.2) 379 (52.6) 29 (4.0) 153 (21.2)
Pickled onions (n = 721) 282 (39.1) 265 (36.8) 28 (3.9) 146 (20.2)
Cabbage kimchi (n = 721) 265 (36.8) 359 (49.8) 28 (3.9) 69 (9.6)
Radish kimchi (n = 721) 232 (32.2) 341 (47.3) 27 (3.7) 121 (16.8)
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Table 3. Comparison of the sodium confent of the representative Korean food high in sodium by eating place

Sodium content Home meal Foodservice Restaurant Fvalue Total
(Mg/100 g) (n = 160) (n = 160) (n = 160) (n = 480)

Bibim bap (n = 30) 244.1 = 51.1% 287.5 = 74.7% 276.2 + 81.1° 1.031 269.3 + 70.3%
Seaweed soup (n = 30) 252.9 + 764" 248.8 + 44,9 297.4 + 87.9"® 1.399 266.4 + 73.1*
Soybean paste soup (n = 30) 302.6 = 118.5% 268.9 = 64.8% 419.4 = 92,6® 6,984 330.3 = 112.4"®
Spicy beef soup (n = 30) 262.0 = 68.1%® 262.4 = 23,5 467.6 = 124.3°%C  20,438"" 330.7 = 126.9"®
Pollack Stew (n = 30) 174.3 + 39.7% 228.9 = 57.6% 366.3 = 108.2%¢ 17.685" 256.5 = 109.1*
Soybean paste stew (n = 30) 347.9 + 110,85¢ 273.1 +97.4% 512.9 + 149,1%6P 1027177 377.9 + 155.0"
Spicy soft fofu stew (n = 30) 2220 + 89.4® 263.3 + 88.0° 309.8 + 112.6™ 2,041 265.1 + 100.7*
Steamed short tibs (n = 30) 389.0 = 126.1%¢ 366.4 = 92.6™ 449.1 = 153,18 1.144 401.5 = 127.0°
Barbecued beef (n = 30) 331.7 = 145.2%%¢ 323.8 = 103.6" 415.5 + 104.3%¢ 1.814 357.0 = 122.6°
Stir-fied pork (n = 30) 379.0 = 117.7% 366.1 + 82,0 463.5 + 156.4"P 1.863 402.9 = 126.1°
Sti-fied anchowy (n = 30) 2,113.2 + 527.6° 1.801.1 = 552,2° 1,775.5 = 513.1° 1.253 1.896.6 = 535,68
Braised mackerel (n = 30) 386.5 = 100.3%¢ 413.3 = 103.9® 436.8 = 157,45 0.418 412.2 +120.8°
Braised lotus root (n = 30) 661.2 + 243.5° 849.8 = 564.9° 950.9 = 420.0° 1.169 820.6 = 432.6°
Pickled onions (n = 30) 637.9 + 2211 867.0 + 268.3%° 923.0 + 281.3%* 3.424 809.3 + 279.0°
Cabbage kimchi (n = 30) 679.4 = 147.4° 582.6 = 94.9° 651.0 = 165.7° 1.275 637.6 = 140.6°
Radish kimchi (n = 30) 506.4 = 155.7° 566.9 = 137.0° 550.9 + 179.8P 0.391 541.4 = 155.1¢
F-value 62.452"" 32,724 30.020" 107.854""
Mean = SD
"p<005 “p<001, 7p<0.001 by ANOVA

abc: Values with the different small lefter superscript are significantly different among row by Duncan's mulfiple range test at p < 0.05.
ABC: Values with the different capital letter superscript are significantly different among column by Duncan's multiple range test at p <

0.05.
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Table 4. Sodium content of the representative Korean food high in sodium by eating place

Sodium content

Home meal (n = 160)

Foodsenice (n = 160)

Restaurant (n = 160)

(mgjportion) por‘rion Sodium por‘rion Sodium por'rion Sodium F-value
size (Q) (mg/portion) size (Q) (mg/portion) size (Q) (mg/portion)
Bibim bap (n = 30) 412.6  1,026.7 + 367.9° 3725  1,074.1 = 426.7° 500.0 1,381.1 = 405.6° 2.305
Seaweed soup (n = 30) 2390  617.4 = 250.9°° 2295  567.8 = 166.4° 250.0 743.5 = 219.7%¢ 1.772
Soybean paste soup (n=30) 251.8 737.0 «283.7°°%F¢ 2217  598.6 + 175.3°P 2500 1,048.6 = 231.4°°*  9.672"
Spicy beef soup (n = 30) 375.4  992.4 + 434.2%¢ 293.3  762.7 = 187.4°° 700.0  3,273.2 +870.4°° 58.895™"
Pollack Stew (n = 30) 360.3  636.8 2347 2938  660.1 +181.3%P 800.0  2,930.2 + 865.2°°  62.245™
Soybean paste stew (N =30) 266.6  942.9 + 376.1%¢ 2533  683.6 = 235.7°° 4000  2,051.5+596.3"  28.660""
Spicy soft fofu stew (n=30) 304.4 679.3 = 335.7°PF 2686  716.3 = 298.6°° 400.0  1,239.4 = 450.3°%* 72747
Steamed short ribs (n=30)  371.5  1,429.6 = 4940 2294  838.8 + 297.4°* 250.0 1,122.8 = 382.8%C% 5468
Barbecued beef (n = 30) 276.7  922.7 + 442.2°¢ 190.4  619.1 = 273.5%° 200.0 831.0 = 208.5° 2.317
Stir-fied pork (n = 30) 2559  961.9 + 303.3° 204.1 769.3 = 375.7°° 200.0 927.0 + 312.9° 0.955
Stir-fied anchowy (n = 30) 32,6 680.0 + 201.7°°%F 409 776.0 = 497.7°° 20.0 355.1 = 102.6™ 4.884"
Braised mackerel (n = 30) 231.3  888.5 x 253.0%F¢ 186.4  769.3 = 286.6°° 100.0 436.8 = 157.4%¢ 9.618"
Braised lotus root (n = 30) 66.5 455.7 + 332.1%¢ 57.8 484.2 + 386.1%¢ 30.0 285.3 = 126.0° 1.261
Pickled onions (n = 30) 48.3 305.7 + 111,278 67.8 592.9 + 259,3°P 20.0 184.6 = 56.3% 15.944™"
Cabbage kimchi (n = 30) 40.0 271.7 = 59.0°% 40.0 233.0 = 38,0%® 50.0 325.5 = 82.8™ 5,488
Radish kimchi (n = 30) 30.0 151.9 = 46,7 30.0 170.1 = 411 50.0 275.4 = 89.9" 11.165™
F-value 11.306™ 5901 51.919"
[\/Ieon + SD . .
p <005 p<001, p<0.001 by ANOVA

abc: Values with the different small letter superscript are significantly different among row by Duncan's mulfiple range test at p < 0.05.
ABC: Values with the different capital letter superscript are significantly different among column by Duncan's multiple range test at p <

0.05.

Table 5. Comparison of the sodium content of the representative Korean food group high in sodium by eating place

Sodium content

Home meal

Foodservice Restaurant

(Mg/100 g) (n = 140) (n = 140) (N = 140) Fvalue
Soup/Stew (n = 180) 260.3 + 100.9™® 257.6 + 66.3% 395.6 + 135.2°% 341117
Steamed dishes (n = 30) 389.0 = 126.1¢ 366.4 = 92.6 4491 =153.1° 1.144
Stir-fiied dishest (n = 60) 355.4 + 130.9%C 345.0 = 93.5™ 439.5 = 131.7% 3.730
Braised dishes (n = 60) 523.8 = 229.6° 631.6 = 454.3° 693.9 =+ 406.0° 1.047
Kimchi (n = 90) 607.9 = 187.3° 672.2 = 225.0° 708.3 + 262.1¢ 1.508
F-value 28.002"" 22,735 14008
[\Aeon + SD

P <0.05 ""p <0001 by ANOVA

abc: Values with the different small letter superscript are significantly different among row by Duncan's mulfiple range test at p < 0.05.
ABC: Values with the different capital letter superscript are significantly different among column by Duncan's multiple range test at p <

0.05.
T Stir-fried anchovy is not included in stir-fired dishes.
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Table 6. Sodium content per serving size of dish groups by eating place

Home meal (n = 140)

Foodservice (n = 140)

Restaurant (n = 140)

Sodium content

(mg/portion) porfion SodiurT\ por‘rion SodiurTw porrion SodiurTw F-value
size (Q) (mg/portion) size (Q) (mg/portion) size (Q) (mg/portion)

Soup/Stew (n = 180) 299.6 767.7 = 346,17 2600  664.8 +214.1%¢ 466.7 1,881.1 =1,121.2°° 57.558™"
Steamed dishes (n = 30) 3715 1,429.6 = 494.6™ 229.4 838.8 + 297.4% 2500 1,122.8 +382.8™ 3,173
Stir-fried dlishest (n = 60) 188.4  942.3 = 369.6°° 145.1 694.2 + 329.0%¢ 140.0 879.0 = 263.4%® 5.880"
Braised dishes (n = 60) 148.9 672.1 = 3632 122.1 626.8 * 3612 65.0 361.1 = 159.0% 5.468"
Kimchi (n = 90) 39.4 243.1 + 100.5" 45.9 332.0 + 240.3" 40.0 261.8 + 95.6" 2.568
F-value 25.279™" 13.242™" 25,571
Mean + SD

"p <005 "p<001, "p<0.001 by ANOVA

abc: Values with the different small lefter superscript are significantly different among row by Duncan's mulfiple range test at p < 0.05.
ABC: Values with the different capital letter superscript are significantly different among column by Duncan's multiple range test at p <

0.05.
T Stir-fried anchovy is not included in stir-fired dishes.

Hr}h o3 &t (p<0.001). FRE 74 (1,429.6
mg)©°] THHF4] (838.8 mg)Hr} S-o5H = Aoz
EREAL (p<0.05), B3 7184 (9423 mg)o] TAlF
4] (694.2 mg)7t 2]4] (879.0 mg) =t} F-ofSHA =3kAL (p
<0.05), 2YF= ohAlF4] (672.1 me)T 7HA] (626.8
mg)o] 9|4 (361.1 mg) Xt} FoJsHA =kow (p<
0.01), AAFE= T4 A7 UEF g9 {23 2po]
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L6%E Vel 20|85 AF=RS 19980 25.4 mgo]
2131, 20101 0= 34.3 mg, 20120} 34.4 mg, 20149
354 mgo & AEKHOR 2gH FTHE FAS Bt

AT Aort A ¥El INTERMAP Study9]
chd Aol W=, G, F, AR 5 A, HUS
O R 2417 IAPHE Bt AFAdFNl Eolvk=
Ak, S22 Aol 28 Al 7tk
o A 7)oJ-&2] 75.8%, THEL 6.4%%ch U
= 7 20.0%, H0 A L aikE 15.0%,

Zgol Al Aot T 9.8%, w|AHA
9.7%= YEeRGT Bl G=219] H$- W, AlgY, 7
AE 34.6%, AlS- 7F2E 83 UE A= 204%%9 T,
n]=Q19] 749 W, Al2]d, H5F A2 19.5%, A5 7
F 283 7 AR 12.0%2 UERTh St dEe
2 AFATNAE Lgt I 5 FdFT HEEY
TH FYUE & 5 AL, A= THAESRE <l
g HEE A7 228 & S otk a8y deREs ¢
Ut A 7hgAlEe] HHE Eolve Aol =R 7t

SAFIA AR HEFQ HlEo] ot o= 4

("
o
=hs

o L P do £

=~
(3142 mg), = 2 B (200.0 mg), E-S-F (200.0 mg
olgit. A& Axtol wla] & QAT 7
=

JEF Gl AAMOR o B9k, 58] ARt B
F7F AR B WO ke ol oA Ko A

23 AA A G thEoz Qg o2 ZHEHT)
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ESE Song 59 Aol UHEFS FaTY 42
7F AAF, = WG, A W AERE 2
A, = 9 B ‘?ﬂ 2R, A W AERE 1Y U
B AT 544-64.5%F 7]0lohs Fa FU9 Ao
EAEISAT A9l el HEE MY o Tl M
AAFREE AR GEE A3 27.1% = 9 AR

L 21.8%, ojuj& HFOo R HEE 122%E AF5l=

2 B3t 20149 A7z AY Aujol o
FWE sl AHFRAA AUt HHNIE 54
A= 7P =2 A2 AAF (19.23%) 2 e
EPEW AAAA L B g S A Ao A
9l wizly} o Qsjct.

Hapga vl

rﬁiinﬁﬁ-{Eu_l-ﬂllmlﬂ%
10_‘1'&
-

_IN‘\'_LE_L.]IZ:

Al = A - Rl 100 ¢ F UYER
kS 94 (395.6 mg)o] 7HgA] (260.3 mg)T A4
(257.6 mg)X.t} =3kc} (p <0.001). ShinT} Lee'' 9] 714 4]
I FAFAY] YEE T A9 M4 (322.6 mg)at

B A] B Aol © WA UeRdth Lee 59) Stud
A UEF FHF dtolA = - S8t §419] =5+= 326
mg, A7N5H= 316 mg, ¥ AFHE= 302 mgo 2 el
oy 2 AAoAE 100 g T YEF FFol T4
(257.6 mg)o| A © w7 veRd Whd Shind Lee'' 2] 97t
oA TAlFA]o] 2444 mgo & UER} B AT o &7
el 3 4o YEF 2 395.6 mg O & LE}
Wi, o] Hong 59| S21GAE At Aol A /et
266.6 mg, 7N/ HZ 3858 mgO 2 H ALo|A] ¢ A
et A9kS 7= v)Els e uke w71 3o &
S@dC R uke] High X7} otA| 7] wioll B =t
pqyﬁe Wy _f; A2 3= Uk v E x]zj;]] L—7].1;<]
20 ko] A EE EAA AR 1] oy HAE 2o
M 1117H “HEW “—‘71

2w} ﬂao}m Lowq”

R (HARE A 100 ¢ F HEF P 914
(439.5 mg)o] 744 (355.4 mg)} Th| 4] (345.0 mg)E
o g0l B Ao et} (p<0.05). o= Shin

7} Lee'' o] 7P4 A3} Sl g4]0] UEE §HF AtolA] 7t
A Bo=Tl 6693 mg, TA|EA] B-SFET) 415.0 mgo
2 Uehdan, g, opal 35 Al o) stugal e

B & AT NN BT 6474 mg, HAF AR 2353
Jwﬂfﬂ” 624 mgo g Uepton, <A19dH| o4 368.6
mgoi_‘i@?—ﬁ.__ _,]],}-EEU]—E]:O]E]H—O o
UEpyith o] 2 9fqLo] HoRo|A WS (1,896.6

mg)Z A &J5Hel7] Wl Ae® AbrEch BEdo| A&
Ay FAH YEF 4 é‘% FF Aol BIRE
200 mgOo &2 B} A AR} e AoR eyl

TUEE 4] diE 54 F B89 100 ¢ F YEE
AFE 4 (4194 mg)o] 7HEA] (302.6 mg) THA|A
(268.9 mg)Hth FoJ5HA #& o= UL (p<
0.01), &4 FZH R 100 g T FEE Tk 512.9 mg,
2| 31718317] 415.5 mg, #]Z=71%] 651.0 mgO 2 Jang S
O MEA Y SAIH AATRl BN 388.4 mg, &=
117] 200.0 mg, WiFFA] 554.9 mgith A ek, A&

A L)oo A HHFHTF YES o] v|nzg Uttt
2 AT A 191 UEE FEFel 4] (2,051.5
mg)o] 7Hg4] (942.9 mg)y} TAIE4] (683.6 mg)ET)
A =& Ao et (p<0.001). 1} Park £
POl Mexd o4 AAAA 1918 YEE FeF (3,0053
mg)> & Ao AupEch F3Ut)

AAH o2 Folu A7 UHEF S 4o 7+
AT SR FA R ] =8 94* AN 1
QI 400 gollom Tl g4 2523 g, 7%#*4%
266.5 go|al, =FRAMNY] A9 24 19
AlG4l0] 2483 g, 7} 4]0] 304.4 gO]SZiE]-.
B =g AR A9 100 ¢ G UEF §
SHA == B okl 1QlEEE 7P Aol Ehﬂ
o} FX ok UEF fé}%hﬂw g & ZpolE yEhd A
ojth. WAIFAI &A1& FE AAF B0l FAF Solvtal
=t 7P A ETE GAFA 9 3 7] @ YEF AFHE
oF L74)¢] Ao Ruglo] gk 7HHAE B3 YEF
AL 200849 66%0)4] 2011 52.7%2 VeI, 2|4
How adhes Ao, oAS 53 UEEF A= 2008
Y 29%00A4] 20114 36.1%% A& o8 Zrlele Ao
2 Uehgth? Eat AAAEE B 2 g AR
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2 QoA = - & AR UYEF S ATt
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Ut 112 UEF 2 7HA A= sHAZR /A
(1,429.6 mg)o] 7H =3l (p <0.001), TAFA A=
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