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ABSTRACT

This study aimed to analyze the salt and sugar content of popular commercial side dishes and compare them with
low-sodium recipes to provide baseline data for reducing sodium and sugar intake in the growing home meal replacement
(HMR) market. A total of 126 samples across 17 menu items were collected from 29 locations, including department stores,
discount malls, and specialty side dish shops. Salt and sugar levels (°Brix) were measured using digital meters. The results
were compared against low-sodium recipes prepared by researchers. Data were analyzed using SPSS 23.0 for descriptive
statistics, r-tests, and ANOVA. The average salt content was highest in pickled wild sesame leaves (4.17%) and lowest in
beef and seaweed soup (0.58%). The stews showed a mean salt content of 1.11%, significantly higher than the 0.58% found
in soups. High sugar levels were observed in braised and stir-fried dishes, such as grilled short rib meat patties (22.53 °Brix).
A single meal composed of commercial dishes contained 1,870.8~3,011.4 mg of sodium, far exceeding the recommended
intake. However, low-sodium recipes reduced salt by 21.9~75.1%, potentially decreasing total daily sodium intake from 6,399.6
mg to 3,389.2 mg (a 47% reduction). The findings indicate that commercial side dishes significantly contribute to excessive
sodium and sugar consumption. To promote public health, it is essential to develop standardized low-sodium/low-sugar recipes,
provide professional training for food handlers, and implement mandatory nutritional labeling for commercial side dishes.
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Table 1. Results of Korean dishes market research in A, B, and C city
A city B & C city
Menu items Department store  Discount store  Department store  Discount store Total
(n=7) (n=3) (n=4) (n=5)

Sauteed dry anchovy 7 (100.0) 3 (100.0) 3 ( 78.0) 4 ( 80.0) 17
Bulgogi 5(71.4) 2 ( 66.7) 3 (75.0) 5 (100.0) 15
Stir-fried pork 5(714) 2 (1 66.7) 3 ( 75.0) 4 ( 80.0) 14
Pickled wild sesame leaves 7 (100.0) 3 (100.0) 0( 0.0 3 ( 60.0) 13
Grazed lotus roots and burdock 6 ( 85.7) 0( 0.0 3 (75.0) 3 ( 60.0) 12
Japchae 6 ( 85.7) 3 (100.0) 1 ( 25.0) 2 ( 40.0) 12
Simmered beef in soy sauce 6 ( 85.7) 2 (1 66.7) 3 (75.0) 0( 0.0 11
Chwi-namul 5(71.4) 3 (100.0) 2 ( 50.0) 0( 00 10
Pickled garlic stems 4 (57.1) 2 (. 66.7) 2 ( 50.0) 2 ( 40.0) 10
Soybean paste stew 4 (57.1) 2 ( 66.7) 0(C 0.0 3 ( 60.0) 9
Braised mackerel 5(71.4) 2 ( 66.7) 1 ( 25.0) 1 ( 20.0) 9
Blanched and seasoned spinach 7 (100.0) 2 (66.7) 0( 0.0 0 ( 0.0 9
Beef and seaweed soup 5(71.4) 1 ( 33.3) 0( 0.0 2 ( 40) 8
Sauteed dry shrimps 5(71.4) 1 ( 33.3) 2 ( 50.0) 0( 0.0 8
Clear beef soup 4 (57.1) 1 (333) 0( 0.0 2 (40 7
Spicy beef and leek soup 4 (57.1) 1 ( 33.3) 0( 0.0 2 ( 40.0) 7
Grilled short rib meat patties 5(71.4) 1 (333) 0( 0.0 1 ( 20.0) 7
Fiddlehead namul 4 (51.7) 3 (100.0) 0 ( 0.0) 0( 00 7
Bibimbap 5(71.4) 1 (33.3) 0( 0.0) 0( 00 6
Grilled dried pollack 2 ( 28.6) 2 ( 66.7) 0( 0.0) 2 ( 40.0) 6
Bellflower roots and cucumber salad 4 (51.7) 2 ( 66.7) 0( 0.0 0 ( 0.0) 6
Dried pollack soup 2 (28.6) 1 (333) 1 (25.0) 1 ( 20.0) 5
Stir-fried baby octopus 3 (429 1 ( 33.3) 0( 0.0 1 ( 20.0) 5
Korean meatball 3 (429 1 (333) 1 ( 25.0) 0( 00 5
Seasoned cabbage 4 (51.7) 1 (333) 0( 0.0 0( 0.0 5
Mung bean sprouts namul 3 (429) 1 (333) 1 ( 25.0) 0( 0.0 5
Spicy soft bean curd stew 2 ( 28.6) 0( 0.0 1 ( 25.0) 1 ( 20.0) 4
Grilled deodeok 2 ( 28.6) 1 (33.3) 1 ( 25.0) 0( 00 4
Seasoned acorn starch curd with vegetables 2 ( 28.6) 2 ( 66.7) 0( 0.0 0( 0.0 4
Aol odFste] 1 #Ag GEA(PAL-a, ATAGO, Tokyo,  3F41(=0.998x+0.018, +3E R*=0.999)= 2Mdg & T=A
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Table 2. General characteristics of the subjects

Variables N (%)

Region

A city 56 (44.4)

B city 49 (38.9)

C city 21 (16.7)
Purchase place

Self-managed 58 (46.0)

Chain-store 68 (54.0)
Kinds of Korean dishes

Soups 19 (15.1)

Stews 23 (18.2)

Main dishes 28 (22.2)

Side dishes 49 (38.9)

Salted side dishes 7 ( 5.6)
Major ingredient

Vegetables 77 (61.1)

Meat (beef or pork) 49 (38.9)
Food preparation process’”

Process 1 10 ( 8.4)

Process 2 39 (32.8)

Process 3 70 (58.8)
Total 126 (100.0)

D Process 1: Food preparation without heating process, Process
2: Food preparation with lots of hand works after heating or
with cooling step after heating, Process 3: All food preparation
with heating except process 2.

? Frequency except salted side dishes (n=7).
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Table 3. Results of salt and sugar content in Korean dishes sold in grocery stores

Kinds of Korean dish

Salt content (%) Sugar content (°Brix)

Range (min~max) Mean Range (min~max) Mean

Soups

Clear beef soup 0.46~0.84 0.58 1.99~5.49 3.39

Beef and seaweed soup 0.32~0.89 0.58 1.32~8.50 3.15
Stews

Soybean paste stew 0.89~2.70 1.49 4.99~10.50 7.31

Spicy soft bean curd stew 0.72~1.20 0.91 5.19~11.17 8.59

Spicy beef and leek soup 0.58~1.46 0.91 2.99~63.16 4.62
Main dishes

Grilled short rib meat patties 1.25~1.72 1.53 18.85~28.87 22.53

Bulgogi 1.04~3.01 1.66 10.84~19.02 15.01

Simmered beef in soy sauce 0.94~4.05 2.13 6.66~31.88 15.66

Stir-fried pork 1.27~291 1.70 10.67~33.05 21.27
Side dishes

Korean meatball 0.94~1.72 1.33 7.50~10.50 9.00

Japchae 0.42~1.74 1.08 2.32~22.53 11.27

Mung bean sprouts namul 1.04~1.67 1.38 4.82~10.34 7.00

Blanched and seasoned spinach 1.29~2.20 1.63 5.49~19.02 8.38

Chwi-namul 0.97~2.34 1.46 3.66~8.67 6.60

Bellflower roots and cucumber salad 0.58~2.81 1.77 7.89~33.55 22.05

Seasoned acorn starch curd with vegetables 0.89~1.44 1.17 7.00~9.84 8.42
Salted side dishes

Pickled wild sesame leaves 3.33~5.45 417 11.51~32.71 23.51

2] 3-0] oFZQFA X (Ministry of Food and Drug Safety 2026)
9} WEF(Ministry of Education 2026)A4= F244 A|F
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Table 4. Results of salt and sugar content of Korean
dishes sold in grocery store

Salt content Sugar content

Variables

(%) (°Brix)

Purchase place

Self-managed (n=58) 1.56+1.09 11.46+9.36

Chain-store (n=68) 1.40+0.75 11.01+£6.91

t value 0.930 0.301
Kinds of Korean dish

Soups (n=19) 0.58+0.16) 3.24+1.71¢

Stews (n=23) 1.110.50° 6.59+2.39¢

Main dishes (n=28) 1.83+0.73° 18.06+6.78°

Side dishes (n=49) 1.41£0.47° 10.81£7.04°

Salted side dishes (n=7)  4.17+0.76" 23.51+£7.28°

F value 64.457"" 29.936™
Major ingredient

Vegetables (n=73) 1.57+£0.97 10.75+7.57

Meat (n=48) 1.3240.82 11.95+£8.90

t value 1.495 —0.777
Food preparation process®)

Process 1 (n=10) 1.65+0.67 19.3249.12%

Process 2 (n=39) 1.35+0.39 8.63+4.36°

Process 3 (n=70) 1.25+0.75 10.27£7.96°

F value 1.698 9.121™"

D a4 Different letters mean significant difference between groups
by Duncan’s multiple range test.

2 Process 1: Food preparation without heating process, Process 2:
Food preparation with lots of hand works after heating or with
cooling step after heating, Process 3: All food preparation with
heating except Process 2.

% Frequency except salted side dishes.

™ p<0.001.
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7% H(7.45), $L7(7.38), HAZHR(7.35), 15
Z9(7.32), TAH] 0] (7.31), ALl (7.28), AF+I=2H
(7.24), 271 d701(7.23), EEH(7.15), ¥7(7.02), =HA|
71352(7.00) 5°] 73 olFelAx HA HFe] = %‘
2 625802 AUEF ¢ vye An|a F&E7 B
A ool g5 ro FrIET wek Al vt 73
o] Awrt E& vye] d=E AslElS ) 7h vkl
ok Avxle] 8ol 2 Wish} gls Zolgta AzbEch

éimmﬁiiﬂﬂ

784 EAE(A), AlEERB), AUESE @A)
U= wkxrRe] dx =4 Az zF uFd 105 A2ae
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aEete] w7 YEE S AFES A= Table 69 2
ok 7} vk YEF S9FS St EY] 98l Skl
%] 7] (Korean Nutrition Society 2025)2] 2]&H 191 1
5] -l M3 K Kim JA 5 2012)9] 19 BFS Fus}
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Table 5. Results of salt content in Korean dishes

Salt content (%)

Salt
)
Kinds of Korean dish Menu type content
A reduction

i (90)2)
(mean) (mean) ratio (%)

Soups
Clear beef soup 0.58 042 27.6
Beef and seaweed soup 0.58  0.25 56.9
Stews
Soybean paste stew 149  0.58 61.1
Spicy soft bean curd stew 091 0.42 53.8
Spicy beef and leek soup 091 0.48 473

Main dishes
Grilled short rib meat patties 1.53 0.52 66.0
Bulgogi 1.66  0.76 54.2
Simmered beef in soy sauce 2.13 1.21 43.2
Stir-fried pork .70  0.90 47.1

Side dishes

Korean meatball 133 0.83 37.6
Japchae 1.08  0.76 29.6
Mung bean sprouts namul 1.38  0.58 58.0

Blanched and seasoned spinach 1.63 0.79 51.5
Chwi-namul 1.46 1.14 21.9

Bellflower roots and cucumber 177 0.44 751
salad

Seasoned acorn starch curd with 117 0.80 316
vegetables

Salted side dishes
Pickled wild sesame leaves 4.17 3.15 24.5

D" A: purchased in grocery stores, B: made according to the
low-sodium recipe.
2 {(A—B)/A}x100.

o THE=210g, 1 H
120 g, F3Hie 4
15 go & 19 £ :2:
x]—_/] q.EE z‘ﬂ— Tg:
FoME =
Sk, 173
ol 7474 4872 mg*i A 33 y= s t&i& 191 Ee]
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Table 6. Comparison on sodium content between food sold in grocery stores and made with recipe by cook-book of

Korean food

Menu type”
A B C
Kinds of Korean dishes On'e servilr)lg Sodium Sodium Sodium
size (2) Salt content content Salt content content Salt content  content
(mean, %) (mg/one (mean, %) (mg/one (mean, %)  (mg/one
serving) serving) serving)
Clear beef soup 210 0.89 748.4 0.58 487.2 0.42 352.8
Beef and seaweed soup 210 0.39 329.7 0.58 487.2 0.25 210.0
Soybean paste stew 230 1.46 1,345.1 1.49 1,370.8 0.58 533.6
Spicy soft bean curd stew 230 1.24 1,144.5 0.91 837.2 0.42 386.4
Spicy beef and leek stew 240 1.12 1,074.6 091 873.6 0.48 460.8
Grilled short rib meat patties 120 0.92 442.6 1.53 734.4 0.52 249.6
Bulgogi 120 2.17 1,040.7 1.66 796.8 0.76 364.8
Simmered beef in soy sauce 90 2.66 956.3 2.13 766.8 1.21 435.6
Stir-fried pork 120 1.55 741.7 1.70 816.0 0.90 432.0
Korean meatball 80 2.01 644.0 1.33 425.6 0.83 265.6
Japchae 90 1.39 500.2 1.08 388.8 0.76 273.6
Mung bean sprouts namul 60 0.77 183.9 1.38 331.2 0.58 139.2
Blanched and seasoned spinach 40 2.07 332.0 1.63 260.8 0.79 126.4
Chwi-namul 50 1.84 367.2 1.46 292.0 1.14 228.0
Bellflower roots and cucumber salad 60 1.57 375.8 1.77 424.8 0.44 105.6
Seasoned acorn starch curd with vegetables 90 1.94 698.3 1.17 421.2 0.80 288.0
Pickled wild sesame leaves 15 7.31 438.5 4.17 250.2 3.15 189.0

V" A standard serving size suggested by the dietary reference intakes for Koreans (2025) and Kim JA et al. (2012).
2 A: food made with recipe by cook-book of Korean food, B: food sold in grocery stores, C: food made with low-sodium recipe.

UEF FHmge FHFE
(796.8), 31717427 (766.8),
S e §AH425.6)0] 7HE =9k,
(260.8)°] 7 3kch.

Al REHR Z 782 EAIEl R el vl H]

ZF 7l YEF o] =2 viywe v,
N, |An], A7 5, SFvE, EebR 2o A
oltt. g, AUEF #AHE Z2|g v 191
UEE st mg)S BN (533.6), S7173(460.8), 431717
Z2(435.6), A 17]H-8(432.0) At B
F7IEo® YEF ol 400 mg olatitt. 53] =A@
o] a(105.6 mg), AFXE(126.4 mg), SFLHE(139.2 mg)
T UEFE 19 £ YEF Tl 200 mg v|vteR
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< 1,870.8~3,011.4 mge|3lth o= YEE AH Azsts Aok oy YEF AsE 98 A9 R A9 AA
el A Fol FEbA oA A & 7] Aeke] YEF A FE A2 Ade 283 Zart Jdvka Azt ®=
7 AF=FF 1,300 mg 7]1=(Ministry of Food and Drug Safety 3k ALS A - A A Wslel] whEl gk Al wEER-e] 4|7t
2013)2 @Wol] 2= FEolUth % 5718 Zo® o Su Aol Al vk d=
S AehS 78 A Ao Al wEEER, AUEF HA| £ Agstelr] fg o] /i) 48] Hositta #
T2 v RRRE A% o Ade YER dEE  dErh
H| gk A3b= Table 72 2t} 8HF Al 7] 2 5 opzl A Al BEERe] GEEI IR/ AAsE fsliM e vkt
< 2l Hariegs, Jab], s Qo |, 713 A Al FDA7E vEzHRO] AEet SR A4skE 98l £
2, AT A SFRAN, A7 AlEAvE, 39 RS AESH o R Fedof et Wk X2 - Xﬂi Al
E7IAAE, A A S0, o), 3, 2713 of ZelFAA L EFHAIE Fste] 2elste s w -
A& Fsisitt o] Aehe Ald TRHRE AFdS e of FHok= Mok & Zlojth T Yot Al ‘i?‘&%% A
o] YEF Fgo] 19064 mg, FAATHE 21740 mg,  Tuliste &aHlAte] AR A& ffs) Al wRe 1
7%‘1@‘&—8— 2,319.2 mgﬂi SHE Al 7] Al WERERE T Q Eigoll gt SRt HEES 23S JFI T IR
g Aete] JEF S F 6,399.6 mgo|lth Wil B Al Fasitia shebEh
3 AGS AYES aﬂAMi ZE|g MR AT 9 o}
A2 eke] YEF A ZHS 8252 mg, FAATE 1,204.8 mg, QoF ol H=
AT 1,359.2 mg_i LR A 7] 71FE0 R % 33892 mg
ol BUG Ak A7 wikFE A AL AUE = A7E FFAEHLE 2E) 571 AR o4
% YA 22l viFE alﬂ 3 AT 47% AE GE = Al ¥R dEet 9RE A, oE AUERF
e AdsE Uitk AUESR WRRE 498 2t Ao = zefgh wizbRet vlwste] AlE WERe] UE
Ai uﬂ—%ﬂx]:ﬂ— AN R JHE A4S slF A 71E VYE F - B ARSE A 7IZARE Algstaat st
F SRS E 30892 mgO & o] AS Al# wkRR 1Ae LAl BN 17512670 AlR)e] 4 23, dd 9%
SH 2k vls] YEE S 5S1.7%7HA] Asd 4 3l = =77} 0.58%, ANF7E 1.11%, F377F 1.83%, F-3HF

Table 7. Example of one-day menu consisted of food made with recipe by cook-book of Korean food, food sold in grocery

store, and food made with low-sodium recipe

Staple L . . Menu Sodium Sodium reduction
M . M h h Kimchi .
enu food Soup - Stew ain dis Side dis imchi type” (mg/meal) ratio (%)?
A 1,408.1
. ., Bellflower roots Korean ’ 354
Breakfast  Rice Beef and Grilled shor.t rib and cucumber cabbage B 1,906.4
seaweed soup ~ meat patties salad kimehi 56.7
C 825.2
Korean A 2,478.2
: 12.3
Lunch Rice Spicy soft bean Stir-fried pork Blanched ?md cabbage B 2,174.0
curd stew seasoned spinach Kimehi 44.6
et C 1,204.8
Korean A 2,875.5
. ¢ 19.3
Supper Rice Spicy beef and Bulgogi Japchae cabbage B 2,319.2
leek soup kimchi 41.4
et ¢ 1,359.2
A 6,761.8
54
Total (mg/day) B 6,399.6
47.0
C 3,389.2

Y A: food made with recipe by cook-book of Korean food, B: food sold in grocery store, C: food made with low-sodium recipe.

2 {(A-B)/A}x100, {(B—C)/B}x100.
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7t 1.41%, WHHRE 4.17%0h HE 4R AdF ol
(4.17%), A 17173Z23(2.13%), =2kR] Lol A(1.77%) 2
2 Eon, Jurngd=z | FZ 0.58%)°] 71
sttt dee vl asol webA FeA 1 2kl 7t AUt
(p<0.001).

2. Al HERo] ik G B4 A wwoaEE g3
G E(CBrix)= FHF7}F 3.24, zx] N7} 6.59, FXF7F 18.06
BA57F 1081, ¥WukzkEE 2351 otk AL Aolm
(23.51), ©4H](22.53), =2k 2ol (22.05), HHA] 11733

3

-

|

(21.27) T A%, 249, 4, ,77_7;7]-T o} gafo] w=o of
e AHgSle dlvre] ot sk
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ﬁ‘r“‘éﬂ A = AT FolMe 2RI 1,370.8 mg
oz GEF @ /P Wk, FARE AR

(816.0 mg), E3171(796.8 mg), 411717
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& 2 Al vlFEE ARt H A 21.9%C04 F 75.1%7
| sk Al WHE AT 1Y A YEE 3
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