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Food Industry and Nutrition
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ABSTRACT This paper introduces dietary salt kinds consumed in Korea and the researched health function-
alities associated with them. Salt varieties include solar sea salt, refined salt, baking and melting salt (ex. bamboo
salt), purified salt, processed salt, deep-sea salt, and other types. The characteristics, manufacturing methods,
and mineral content of these salts are outlined. While salt is essential for health, excessive intake can lead
to various diseases such as cardiovascular diseases, hypertension, cancer, obesity, etc. WHO recommends a
daily intake of 5 g of salt. However, researchers on salt and health suggest a range of 7.5~ 15 g/d (equivalent
to 3~6 g of sodium), resembling a bell curve. Moreover, this paper emphasizes the importance of the type
of salt consumed. Mineral-rich sea salt, particularly unrefined salt like solar sea salt and bamboo salt produced
by baking sea salt in a clay pot, is highlighted for their functionalities. We also introduce the health benefits
of using such salts in the production of fermented foods, particularly in the case of kimchi. The presence
of salt in Korean fermented foods, known as the “Korean Paradox”, has been discussed, revealing the suppression
of salt-related health risks through various probiotics, fermented metabolites and others. In Korea, solar sea
salt and bamboo salt exhibited health benefits, especially their anticancer and antiobesity properties demonstrated
in in vitro and in vivo studies. Deep-sea salt, sourced from the depths of the ocean, is considered safe and
rich in minerals similar to solar sea salt. Although research on deep-sea salt itself and its utilization in fermented
foods are still limited, the paper introduces its potential and prospects.
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Table 1. Comparison of mineral contents in different kinds d 5 HIRES AR ARoe AFE9 g 8w
—_ 0,
Aol by PO OV Wiw CA) - iol AZ71%A, vuge) B Aole} olo] e
o 1 ulg = 3 0Qs
Purified Solar Bamboo (9X) TgEe A " EE Sl ois A7t B st
Na 38.6600 32.3000 38.9200
Ca 0.0332 0.1079 0.2176 AZO| SN} MAMEEE
Mg 0.0004 0.9986 0.6969
Fe ND ND 0.0165
Mn ND 0.0006 0.0025 NaCl& Ex}eo] 58.44 g/molo]1l NaQl H]&o]
P 0.0002 0.0002 0.0791 /(N : (e 4O
S 0.0153 0.5232 0.5419 39.34%(Na: 2%.?9, Cl: 35.45)°|t}. Na: Cl i 4_.6_§
K 0.1317 0.3933 0.8470 Aa 1 g& AF6H Nae= 9F 400 mgs A3t €
ND: Not detected. ot J#A Na 1 g2 &5 2.5 gol sigeitt. gy
©°& Na AF7l S7Fstd AlZJHe] Fuj7l Eojut
=2 ¥ Ca, Fe, Mn, P, S, K& gH3t3a K9] g dgo] At
T2 0.8470%% HAIA(0.1317%)7 ALA(0.3933 Nagata 5(4)-> 1992955 &2l °F 28,0008 =
%)ETE Wo| FFotAtt Mg TS AAHNA M Ao 2 Na &% A33(4.4 g olsh, 55 AH+6.5
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Wavelength 3429 cm™'ollA] ZAF3 AL A2 0.05
2} 0.1380] 31 £F-2 0.323 absorbance unit<
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o] EFoeet HFHSSY vulE = AJolg B
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Table 2. Amount of elements in the surface seawater and
deep sea water (9) (mg/L)

Type of Surface seawater Deep sea water
element
Na 10,800 7,240
K 392 10,400
Ca 411 39
Mg 1,290 96,100
Sr 8.1 0.17
B 4.45 320
Fe 0.003 0.25
Li 0.17 1.7
Cu 0.0009 0.22
Co 0.0004 0.26
Mo 0.01 0.62
Ni 0.0066 0.11
Cr 0.0002 0.087
Rb 0.12 1.2
Si 2.9 0.5
Vv 0.002 1.2
F 13 21.8
Br 67.3 5,400
I 0.064 5.5
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Hazard Ratio, 95% CI

0 2 4 6 8 0 128
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Fig. 1. Estimated 24-hour urinary excretion of sodium

and composite of cardiovascular death, stroke, myocar—

dial infarction, and hospitalization for congestive heart

failure. Dashed line indicate 95% Cl (confidence interval)
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Fig. 2. Changes in systolic blood pressure in Sprague-
Dawley rats fed with high—salt diet. Results are pre-
sented as the mean=SD. Means with different letters
are significantly different (£<0.05) by Duncan’s multiple
range test. Six rats were assigned to each group. NS,
normal-salt group; HS, high-salt group; HSD, high-salt
with doenjang group (22).
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Table 3. Changes in body weight, food efficiency ratio, and EAT weight after treatment with solar salts (27)

Body weight
Experimental . Weight gain Food efficiency ratio EAT weight
group” In(m)al Wezel; 8 We(ek) 16 (treat. period; (FER)? (%) (9
9 9 g g/56 days)
Normal 23.8+0.6"  29.1+2.2° 34.6+1.8° 5.6+1.0° 3.1+0.8 1.48+0.05¢
Control 23.8+0.7 40.9+2.0° 48.7+1.7° 7.9+0.9° 6.3+0.4° 1.78+0.02°
HFD+PS 23.8+0.8 42.3+2.9° 48.3+3.4° 6.1+1.3° 5.6+0.6 1.76+0.03%*
HFD+SS-G 24.0+0.5 41.7+4.2° 49.3+4.2° 7.5+1.3% 6.2+0.8%° 1.69+0.04°
HFD+SS-Y 23.9+0.6 42.8+1.6° 49.1+2.1° 6.3+0.9% 5.2+0.3% 1.67+0.02%
HFD+SS-T 24.1+0.6 42.5+2 5 46.3+2.7° 3.8+0.4° 4.4+0.6° 1.61+0.04%
HFD+SS-S 24.0+0.9 42.1+1.8° 46.2+1.3° 4.1+0.7¢ 4.8+0.3% 1.53+0.05%

Values are presented as mean+SD (n=10).

Means with the different letters (a—f) in each column are significantly different (£<0.05) by Duncan’s multiple range test.

NSNot significant.

"Normal, chow diet; Control, high-fat diet (HFD; 45% calories from fat); HFD+PS, HFD supplemented with 0.47%
of purified salt; HFD+SS-G, HFD supplemented with 0.47% of solar salt from G Co.; HFD+SS-Y, HFD supplemented
with 0.47% of solar salt from Y Co.; HFD+SS-T, HFD supplemented with 0.47% of solar salt from T Co.; HFD+SS-S,

HFD supplemented with 0.47% of solar salt from S Co..

JFood efficiency ratio=100x{(weight of week 16)-(weight of week 1)}+(total amount of feed consumed).
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Table 4. Mineral proportions of salt samples determined by ICP-OES (27) (%)
Samples”
PS SS-G SS-Y SS-T SS-S
Na 38.90+0.56° 37.87+0.39° 57.97+1.21° 30.30+0.59° 34.61+0.72¢
Mg 0.02+0.00° 0.23+0.00¢ 1.57+0.02° 1.32+0.00° 1.25+0.01°
K 1.01+0.02¢ 0.30+0.00° 1.98+0.03° 1.62+0.02° 1.94+0.01°
Ca 0.02+0.00° 0.16+0.00° 0.07+0.00° 0.24+0.00° 0.11+0.00°
S 0.01+0.00° 0.25+0.00° 1.01+0.01° 1.03+0.00° 0.73+0.00°
Zn 0.00+0.00" 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Pb 0.00£0.00" 0.00%0.00 0.00+0.00 0.00£0.00 0.00%0.00
Cd 0.00£0.00" 0.00%0.00 0.00+0.00 0.00£0.00 0.00%0.00
As 0.00+0.00" 0.00%0.00 0.00%0.00 0.00£0.00 0.00%0.00
Na/K 38.45 124.56 29.21 18.69 17.81

Values are presented as mean+SD (n=3).

Means with the different letters (a—e) in each row are significantly different (A<0.05) by Duncan’s multiple range test.

NSNot significant.

YPS, purified salt; SS-G, Guerande solar salt; SS-Y, solar salt from Y Co.; SS-T, solar salt from T Co.; SS-S,

solar salt from S Co..

THTable 4). FAAPS), AFE ALASS-G), Y &

A ALH(SS-Y), T A HLHY(SS-T), S IA AL

(S$-9)9] mY|Z 2L B¥ Na/K H|&o] WFe SS-T
= 38

SS-GE 124.56, SS-Y+ 29.21% Na/K9 H|Eo°| &
Utk IHA AgE oA TEL ] ot uyE Y
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Aoz Hth Y HAFHL ALE Lo FH|9k
BWE HWSIRE W, = HALFe FH|vE aprt
R oA UERSTHR7). ESE =Y dAH] A
S, BAG, ABE &F3 in vivool A L A
BHE HWsS W, 3¢ &7 FYHeE ¥A U
Elor, yejgtygoan iy oA Fgo] A
H AS gRlsto] ALAE gt A 2T} Vet
4(28). wEbA FH HIHe S ZHA AFE A
A, JADETGE FH|gt, et A a7 § 2
A Yett= Aoz FAFct

ARt S FAY HYHE2 FUBH/E =943 NK
AEo 4% 9129 FHT aRE =T,
Cube natural salt(CNS)E= Fig. 394 H+& H}e} o]
BRAE 175 &<t ZAT AolE AYPLZ o AS=
ol aAlA FHt 37t A YR tH(P<0.05)
(30). AFRANAE FAT} FAastlom AL
7= dA3] 7FA5MHT. mRNAL Western blot
0]-g3t thld WA AT C/EBPe?t FAS7} G250
2 Z4sHY. CNSE HFD(@AW4o], izt
HFD+NaCI(3 A )3 HFD+GS(Yuta oz AxH A
dF)Eet 2+ A oA A droplet7t A EUL(A)
7t9] FEAE= wo] A4S Adipo/lipogenesisl
A AARIAE®B), 44 T T FHARHOL

FEfol et

Az o2 LAY 75780l HEA Yeht
= AL Est¥EY|, Park 5(30)2 o2 ALES
2AHTH CNSE AF T vhHe-29] AlFo| T
A& A CNSE AFIe nhe-A9] Rug
2 ALl vls) AW F2o] FAst
7t A= HgE #A QAR A §HA}
AaAF Y B AR oE HHoE Az
(GS, F9 ZV7] & my|g 242 7
AoH, o] Qlsf Ago AFE e HEFS UEyl
ALY Az TGS, FS, NSl w2t Mg =
o924 yeon olgs AT vR-A0A i
o A BI7F UEHTH30). oA AR Az
HE 2T B8 ALAY v g, 243 5l
FFE 717, HER e AFo2 AHS)6A] o2
2R ALAS ART 3% R 237} Q=
CNSQl NSE Az 4= Ut vAHo g AlH- g
ALY (washed-dehydrated solar salt, WDS)S] Mg
(9.3 g/kg) 2 S(4.7 g/kg)9] T2 AT HAE, o
I ALAFS), g5 LA vl RA e tH3 D).
WDSE HYAEES 39 5488 A vl&sHA 147t Al
A=Y=t o] ALHCE AXE HoH Y §55
1 ABFE o]&3t AFolA Fet, FHT Ts
AEEs Ao Uedti(32). WDSE Ax3g A4
pH, A= ¥ #5H7IoA 7P % da EA4T
E4& Yo HT-29 UA| g AlZolA 7H
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Fig. 3. CNS intake reduces lipid droplet and regulates obesity related gene expression in liver tissue. (A) Histological
observation of hematoxylin and eosin stained liver tissue, and corresponding liver tissue weight. (B-F) mRNA expre-
ssions of: (B) adipo/lipogenesis related transcription factor genes, (C) triglyceride storage (lipogenesis) related genes,
(D) gene related to regulation of triglyceride and cholesterol storage or release by chylomicron, (E) S-oxidation related
gene and (F) lipolysis related gene. HFD: 45% high fat diet, NaCl: 45% high fat diet+NaCl (reagent) (1%), GS: 45%
high fat diet+generally manufactured sea salt (mixture of concentrated old and new seawater) (1%), CNS: 45% high
fat diet+cube natural sea salt (sea salt made from only concentrated new seawater) (1%). Results are presented as
the mean+SD. Means with different letters (a—c) are significantly different (P<0.05) by Duncan’s multiple range test

(30).

S GAE AR oA aFE UERREG). wEbA
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Fig. 4. Changes in (A) colon length and (B) colon tumor counts by administration of salt samples to C57BL/6 mice
with AOM/DSS-induced colon cancer. Results are presented as the mean+SD. The results followed by different low—
ercase letters (a—d) were significantly different (£<0.05). Normal group received chow diet; Control group received
chow diet under AOM/DSS administration (intraperitoneal injection of AOM at 10 mg/kg, followed by 2% DSS in wa-
ter); PS group was administered purified salt mixed into diet under AOM/DSS administration; SS-Yb group was ad-
ministered solar salt mixed into diet under AOM/DSS administration; BS-3x group was administered three-time baked
bamboo salt mixed into diet under AOM/DSS administration; BS-9x group was administered nine-time baked bamboo
salt mixed into diet under AOM/DSS administration. AOM/DSS, azoxymethane/dextran sulfate sodium (33).

o] 9 ANA 9x FHS Foltt AF9Y o &4
E2 AFAEA (LT} He S G347} Q)
A3 AT ALF2 A a37F FUu oIt
ANZHE FYo| YA L FAFT &

1 Foles MY, BAY &oldtt. £92 ¢ @ol
THZ Aol a7t =ot 4 Ix7t o= A7 A
Atoll A 7 5hdTh(33).

=39 FFadE= AOM/DSS SHEZ f=d ot
-2 QoA Fig. 4004 He Hiel Zo] npeA9
o7 dol7t 9x & A9 Al 7P dojHA),
FA/A0l9 v&2 7HY 21 B WY ¢ Ak
ooz ZotHA(B) 9x FHol A WolA Fet
a7 71 =9 9 PSE i E2(Contro) H]
SolA a7t fdy. 9L £33 954 cytokine,
TNF-a, IL-6, IL-189] &% o] Z4A|Z ). Bax
9} Bcl-2 oFFEAIA T FAA REAE 9x £9F
o] 7V FABII} FAth AMEFT|NA A FTF
= FYAI7IE p2l, p53 B¥E FABx, 9x)°] 71
o FAAT} ALAFL 7ITF FITH35). TS
HCT-116 gAZME FAa7E YEMY I in vivo

NAE Aol JAISHATH36). SB2 HLBNAY 1]
Hg A& £80A4 ol52 ¥= IS WHEstd
A Ui A= AtE A &80t 5 4
3t £2o] ¢ Wo| grEolA oA FAEI}F =2
Ao R HRITK35,30).

ZJL g E 4&Fof vl§) Ca, Mg, Fe, Mn, P, S, K
7} @31 x-ray diffraction® x-ray photo electron
spectroscopy 4] A =7‘1—°§3 NaCl, KCl, MgCL=
TE BT 2E Ho|lA J= AlRte] S

rir ml

lwl'

oo“

5 29 B F4asdol SR A, A
4, 1x =YL FHoJA HCl/ethanolzZ S=H 9 A
£ 77+ 19.3, 28.0 9 77.8% ASNHATE, 9x =4
= 919 FAE 98.7% AASIt. ARl vk
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AN pHE F7HIA FAiket 87 £o] 918 ES
SHATH34).
282 TS ratso| A CClE Q1% hepatic dam-

ages YJAok= a7} QI AST, ALT, LDHY &4
g f9Foz ZAA 7|2 IL-6, [FN-y, TNF-o& &
2AFT 2 2AO|A 7He] o E AAskaL iNOS,
COX-2, TNF-q, IL-185 #2A7]2 CCLE QIS 7t
4L AASFAH(37).
=9 5= 0|83 &go] SKH; X2 AF oA i
w3ts AAISR=A] AFFH38). UVAE 90 mJ/cm?
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07t A7gen dFolv mFol ofslrt dojubr] ¢k
AUtk Ao A= collagent elastin®] Tgo] =AUt
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Fig. 5. Effect of purple bamboo salt on blood pressure. (A) Scheme of blood pressure. (B) Relative blood pressure
graph compared to the pre-stage. Pre, prestabilized stage before DW administration; High, 1 mL of DW administration
after peaked and prolonged stage; Stable, restabilized stage 20 min after high stage; DW, distilled water; SDS, sun-
dried salt; PBS, purple bamboo salt (baked 9 times). Results are presented as the mean+SD. P<0.05, significantly

different from pre-stage (33).
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Fig. 6. Effect of purple bamboo salt on NCC mRNA expression. (A) NCC mRNA expression levels in the kidney cortex
tissue were analyzed by RT-PCR. (B) The levels of NCC mRNA expression were quantified by densitometry. DW, dis-
tilled water; SDS, sun-dried salt; BS, bamboo salt (baked three times); PBS, purple bamboo salt (baked nine times).
Results are presented as the mean+SD. P<0.05, significantly different from NaCl group (33).
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Fig. 7. Sensory evaluation (A) of various kind of kimchis during fermentation at 4°C for 3 weeks and inhibitory effect
(B) of the methanol extracts (1 mg/mL) from various kind of kimchis on the growth of HCT-116 human colon carci-
nomacells in MTT assay. SK, standard kimchi; ACK, anticancer kimchi; ACBK, anticancer kimchi+bamboo salt; ACBSK,
anticancer kimchi+bamboo salt+starter. Results are presented as the mean*SD. Means with the different letters
(a—d) are significantly different (<0.05) by Duncan’s multiple range test.

o glo] ulug FY ohet w4 Bekay 5ol o] % WHE UehIrh43).
20| glojAl kAol . E HFHEFAOE WEolE oW A e

o] LEE AFAESAY ARTNSACl AR Abtel HASHEAS $ALFig ) 247, ),
RO HPNESG AA] B 154 AT AY AR § WA BRol AN Teln A
Qi AEol A8WS wel BA wsle] WA AT WA A4oA TR AREL 5.5~630]90L 9

2 olzolzrt. AY 4E AMgsl: FFHES FUE5Y HE] ol 7.1 Wl BA Geht A
o ggt AFE Lee SUS 72 Y 0 FAES  FEIF TA S5 AL SAASKITHAL). WA FF
ol MLAFET HA AIZHE Dot A Agto] A HASFAES AMBSto] AES Fd 49 FEES),
FeEete £ 220 &4 Agjsio] 943 AoR  §7)4 Fo] & AR @4o] Aot gt Eo]
el o, ol= Zg ol Ao|2 AZbE . o) e AFRE AXRY 5 S AeE A4 ¥a
FASTHLRE HQl viFolA= 3, An 2 AA A AlZo| BHE AFE Ham 5452 137 AR Al
QA 7IEEE A UEHTHE2). FE EY ), Y HEHSTE ol8otd F ofniito] =A Yehtal
NE5REL oGl T TPl SISt 9% B e EF B2 VSRS Hgy st 181
A 18 B 80
16 W 70 4
14 60 1
)
= 127 S 50 -
S 10 2
g E ]
S 8 3
< L a 30 1
6
20 A
4
g 10 §
0 . . . ] 0+ |
0 10 20 30 40 40

Storage days Storage days

Fig. 8. Changes of (A) the acid value (AV) and (B) the peroxide value (POV) of salted mackerel products during stor—
age at 4°C for 35 days. @, surface seawater salt; O, intermediate seawater salt; ¥, deep seawater salt; A, refined
salt; M, sun—dried salt (43).
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2 AT 5 S AeE AZHEn. 19 g4l AFEAE FRAF AZX A 349 5 ¥ HIAA
Z259E A7It 2 FXX= hardness, gumminess”Z} A g5 AL ARgst ALE £9] A9 Mg,
FYHo g =A Uegon 143t U]'O] S7ket] = So] Had=9 4 7711 A7 58E =Y
2 7135 HYoH48). s ERE old =%sZ o} E3 AxEo] oz ARI HHL MLHo] T
TS 2 A, FHSTES 5.%94 AFH ol Y 55, 52 72 2% 502 FAist EdE0]
R WA sty AEF 159 9 £4 stE=R 717\1 o] wEolA Qtoly AF, MY 5= A= B3
A, AR AR 5 ode 2o HIH diE] ¢ 7F o} g=elE Al FREIYYE, e 7 o]
T2 olo] AT [FEAHZ 7= AR ‘JFEP’H:} |)E Yot Argsta YRAFE AgS Wol 4
R iRt A9RE SAHOE FHSTE = A, Hoteg % Agd0] °E 4 Utk "ol A9
o, T, AR F WU, & EHEE &% 5 A= FAE, 4 52 HFcks ARG MRES A
teFet 477158 gRlskat &3 HA AgS ARG Aol o1 IS TH
EhA PSS 5Tt " 24T b o thet A= H @ol o]FofX|= Zo| Basirh H
Jo & QAo §-&5ta 783 nldEo] AdAste] & AR EHFHOE © FAT FHSTEE AHE:
AAFo] HA sto] probiotics, postbiotics®] AT st o B2 vd" A8 kA HolAE fEstrt
= AsHA stal [t 4o A AL FAg 9 I g 4 glon o]F o] &3t 9 Yk vFEAS
Aed Agio] 7sd AL R Hou of] A7} Eol ot At 929 IR AR Hao] AFAES
FE3t AdHfolth 2 FEIL St o9 AR 8% A7 ST T
o] /L= H o]0 FHA, 75, HZ 1T %
Z E # K-foods WaAEL A7 H1o 240 2 % 9
ojetal A7t
Ag QAo e 2% 4TS SHANE FgFY A4
7t S8sitt Wl 2efY] AF7F S84 HF FA, ZEALe] 2
T Wo| Hojx 7o siEth WHOS] NaCl 5 g/ d
= UF 2 JoE Ags dAche g2 7.5~ o] A ol|FARAILHTZFARI | AU

15 g/dE FHIHQ). =S 9%t 459 AF A ol AFE]lom o]of FA=HYT
o235l
1. ZAHg, giEE. MAS A . A3 ULX] 2ZUULKEER 2016, p 10-28.
2. 0|=3, O|H=. &!EF‘RJEAIEII H1d-LUEg, ¢d J2/0 8 & 1%‘5 AOA ME. 2014. p 41-108.
3. H5|Y. Az0 FYSH TH. St=Z2|idfsiX|. 1987, 3:92-106.
4. Nagata C, Takatsuka N, Shimizu N, Shimizu H. Sodium intake and risk of death from stroke in Japanese men

and women. Stroke. 2004. 35:1543-1547.
O|¥E. AZu NEHQ. SOIA[OtAMESHS|X].

o

1999. 9:378-385.

. Kotchen TA, McCarron DA. Dietary electrolytes and blood pressure: a statement for healthcare professionals
from the American Heart Association Nutrition Committee. Circulation.

. AEOIOOMMK. AME Al MEXMIIEZM. [cited 2023 Nov 30]. Available from: https://foodsafetykorea.go.kr/foodco

1998. 98:613-617.



A9l ZFRQ 439 HUIIsH 47

20.
21.
22.
23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

de/01_01.jsp

A¥F, IS, g4, AUH, dakE. MUY HUZHMe st JMH Safe Food. 2009. 4(4):8-13.
Nani SZM, Majid FAA, Jaafar AB, Mahdzir A, Musa MN. Potential health benefits of deep sea water: a review.
Evid Based Complement Alternat Med. 2016. Article ID 6520475. http://dx.doi.org/10.1155/2016/6520475

. ARNES MASOH MMIEY. [cited 2023 Nov 30]. Available from: https://www.k1water.co.kr/brand/process02.

asp

. Zhao X, Jung OS, Park KY. Alkaline and antioxidant effects of bamboo salt. J Korean Soc Food Sci Nutr. 2012.

41:1301-1304.

. Son SM, Huh GY. Dietary risk factors associated with hypertension in patients. Korean J Community Nutr.

2006. 11:661-672.

. Alonso A, de la Fuente C, Martin-Arnau AM, de Irala J, Martinez JA, Martinez-Gonzalez MA. Fruit and vege-

table consumption is inversely associated with blood pressure in a Mediterranean population with a high veg-
etable-fat intake: the Seguimiento Universidad de Navarra (SUN) Study. Br J Nutr. 2004. 92:311-319.

. D’Elia L, Rossi G, lppolito R, Cappuccio FP, Strazzullo P. Habitual salt intake and risk of gastric cancer: a

meta-analysis of prospective studies. Clin Nutr. 2012. 31:489-498.

. Park KY. The nutritional evaluation, and antimutagenic and anticancer effects of Kimchi. J Korean Soc Food

Nutr. 1995. 24:169-182.

. Jeong M, Park JM, Han YM, Park KY, Lee DH, Yoo JH, et al. Dietary prevention of Helicobacter pylori-asso-

ciated gastric cancer with kimchi. Oncotarget. 2015. 6:29513-29526.

. O'Donnell MJ, Yusuf S, Mente A, Gao P, Mann JF, Teo K, et al. Urinary sodium and potassium excretion and

risk of cardiovascular events. JAMA. 2011. 306:2229-2238.

. Stolarz-Skrzypek K, Kuznetsova T, Thijs L, Tikhonoff V, Seidlerova J, Richart T, et al. Fatal and nonfatal out-

comes, incidence of hypertension, and blood pressure changes in relation to urinary sodium excretion. JAMA.
2011. 305:1777-1785.

. O’'Donnell M, Mente A, Rangarajan S, McQueen MJ, Wang X, Liu L, et al. Urinary sodium and potassium ex—

cretion, mortality, and cardiovascular events. N Engl J Med. 2014. 371:612-623.

McCarron DA. Physiology, not policy, drives sodium intake. Am J Hypertens. 2013. 26:1191-1193.
YN HEE 837 &, 2010-2020. F7F AL &Y. 2022, 15:2914-2915.

Mun EG, Cha YS. Korean traditional fermented foods (KTFFs): Antiobesity effects and salt paradox. In: Do CH,
Rimando AM, Kim Y, editors. Chemistry of Korean Foods and Beverages. ACS Symposium Series. American
Chemical Society, Washington DC, USA. 2019. Vol 1303, p 121-134.

Mun EG, Park JE, Cha YS. Effects of Doenjang, a traditional Korean soybean paste, with high-salt diet on
blood pressure in Sprague-Dawley rats. Nutrients. 2019. 11:2745. https://doi.org/10.3390/nu11112745
Woo H, Han A, Park JE, Cha YS. Korean fermented soybean paste (Doenjang) has anti-obesity and anti—hy-
pertensive effects via the renin-angiotensin system (RAS) in high—-fat diet-induced obese rats. PLoS One.
2023. 18:60291762. https://doi.org/10.1371/journal.pone.0291762

Song HJ, Lee HJ. Consumption of kimchi, a salt fermented vegetable, is not associated with hypertension
prevalence. J Ethn Foods. 2014. 1:8-12.

Cho JY, Jaiswal L, Ham KS. Beneficial effects of cheonilyeom (a Mineral-rich solar sea salt) on health and
fermentation. In: Park KY, Kwon DY, Lee KW, Park S, editors. Korean Functional Foods: Composition,
Processing and Health Benefits. CRC Press, Boca Raton, FL, USA. 2018. p 341-357.

Ju J, Song JL, Park ES, Do MS, Park KY. Korean solar salts reduce obesity and alter its related markers in
diet-induced obese mice. Nutr Res Pract. 2016. 10:629-634.

Ju J, Kim VYJ, Park ES, Park KY. Korean solar salt ameliorates colon carcinogenesis in an AOM/DSS-induced
C57BL/6 mouse model. Prev Nutr Food Sci. 2017. 22:149-155.

Park ES, Yu T, Lee HJ, Lim YI, Lee SM, Park KY. Shinan sea salt intake ameliorates colorectal cancer in
AOM/DSS with high fat diet-induced C57BL/6N mice. J Med Food. 2021. 24:431-435.

Park ES, Yu T, Yang K, Choi S, Lee SM, Park KY. Cube natural sea salt ameliorates obesity in high fat diet—
induced obese mice and 3T3-L1 adipocytes. Sci Rep. 2020. 10:3407. https://doi.org/10.1038/s41598-020-60
462-z

Yu T, Park ES, Zhao X, Yi RK, Park KY. Lower Mg and S contents in solar salt used in kimchi enhances the
taste and anticancer effects on HT-29 colon carcinoma cells. RSC Adv. 2020. 10:5351-5360.

Yu T. Kimchi prepared with organically cultivated baechu cabbage and washed—-dehydrated solar salt enhance
the anticancer and antiobesity effects. Dissertation. CHA University, Gyeonggi, Korea. 2021.

Kim HM, Ju J, Moon PD, Han NR, Jeong HJ, Park KY. Health benefits effects of Jukyeom (Bamboo salt). In:
Park KY, Kwon DY, Lee KW, Park S, editors. Korean Functional Foods: Composition, Processing and Health
Benefits. CRC Press, Boca Raton, FL, USA. 2018. p 319-340.


https://foodsafetykorea.go.kr/foodcode/01_01.jsp
https://www.k1water.co.kr/brand/process02.asp

48 AR - A0|5| - Z26]| - O|AF - 0[S - O|2XH - HHHE
34. Zhao X, Song JL, Jung OS, Lim YI, Park KY. Chemical properties and /n vivo gastric protective effects of

3b.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

47.

48.

bamboo salt. Food Sci Biotechnol. 2014. 23:895-902.

Ju J, Lee GY, Kim YS, Chang HK, Do MS, Park KY. Bamboo salt suppresses colon carcinogenesis in C57BL/6
mice with chemically induced colitis. J Med Food. 2016. 19:1015-1022.

Zhao X, Kim SY, Park KY. Bamboo salt has /n vitro anticancer activity in HCT-116 cells and exerts anti-meta-
static effects /n vivo. J Med Food. 2013. 16:9-19.

Zhao X, Song JL, Kil JH, Park KY. Bamboo salt attenuates CCls—induced hepatic damage in Sprague—-Dawley
rats. Nutr Res Pract. 2013. 7:273-280.

Zhao X, Qi Y, Yi R, Park KY. Anti-ageing skin effects of Korean bamboo salt on SKH1 hairless mice. Int J
Biochem Cell Biol. 2018. 103:1-13.

Kim YS, Lee EH, Kim HM. Surprisingly, traditional purple bamboo salt, unlike other salts does not induce hy—
pertension in rats. CELLMED. 2013. 3(2):26-30.

Takahashi M. Deep seawater. Doseo Press (Science Technology), Seoul, Korea. 2001. p 35-78.

Lee GD, Kim SK, Lee HA, Lee MH, Kim ML. Changes of quality characteristics of radishes salted with deep
seawater salt. Korean J Food Preserv. 2003. 10:182-186.

Lim JH, Jung JH, Kim DS, Kim YM, Kin BM. Comparison of quality changes in brined cabbage with deep sea
water salt and a commercial brined cabbage product. Korean J Food Preserv. 2014. 21:676-687.

Lee GD, Kim SK, Kim JO, Kim ML. Comparison of quality characteristics of salted muskmelon with deep sea-
water salt, sun—dried and purified salts. J Korean Soc Food Sci Nutr. 2003. 32:840-846.

Kim GW, Kim HK, Kim JS, An HY, Hu GW, Son JK, et al. Characterizing the quality of salted mackerel pre—
pared with deep seawater. J Kor Fish Soc. 2008. 41:163-169.

Ham SS, Choi HJ, Kim SH, Oh HT, Chung MJ. Antimutagenic and cytotoxic effects of kochujang extracts
added deep sea water salt and sea tangle. J Korean Soc Food Sci Nutr. 2008. 37:410-415.

Ham SS, Kim SH, Yoo SJ, Oh HT, Choi HJ, Chung MJ. Antimutagenicity and cytotoxic effects of methanol
extract from deep sea water salt and sea tangle added soybean paste (doenjang). J Korean Soc Food Sci
Nutr. 2008. 37:416-421.

Kwon OJ, Kim MA, Kim T, Kim DG, Son DH, Choi UK, et al. Changes in the quality characteristics of soy
sauce made with salts obtained from deep ocean water. Korean J Food Preserv. 2010. 17:820-825.

Baik YK, Kim SH, Park I. Quality characteristics of mugwort-tofu with various salts. J Korean Soc Food Sci
Nutr. 2008. 37:1307-1311.



