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Alkaline and Antioxidant Effects of Bamboo Salt
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Abstract

Mineral contents of various salts were determined by the ICP-OES method. Bamboo salt (baked 9 times)
contained more potassium, calcium, magnesium, and manganese, compared to purified and solar salts. Bamboo
salt had a pH of 11.04, higher than those of purified (6.29) and solar (9.13) salts. Contents of [OH ] were measured
by using the FT-IR spectra. Bamboo salt exhibited higher reduction potential and contained more OH groups
than purified and solar salts. The reduction peak of bamboo salt was observed to be about three times broader
than that of solar salt in terms of redox potential amperometry. At a salt concentration of 25%, bamboo salt
showed higher radical scavenging activities (81.4%) than solar (5.0%) and purified (2.0%) salts, as evaluated
by DPPH assay. Bamboo salt revealed alkaline property, more OH groups and antioxidative activity.
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AF ABEE 10% &Aoo 2 A X3 T pH meter(Ser-
venEasy pH, Mettler-Toledo, Schwerzenbach, Switzer—
land)Z =73+ H9).

S

A9 "lE 242 743 H &5 AR 4 ¢S 5%
HNO; 718l 100 mLE A ZH =89S Alg8doz A}
|3l 01 Al F-8He ICP-OES 6100C(Inductively Cou-
pled Plasma-Atomic Emission Spectrometry; Perkin-
Elmer, Waltham, MA, USA)E EPA(Environmental Pro-
tection Agency of the USA, 1986)§ 0. & o] &3l =735}
A thH10).

OH &2k Hluw

Fourier transform infrared spectroscopy (FT-IR)+= A1
F71EE Y 715E E40 71 de] AMSE I e B4
= 324, FT-IR Spectrometer(FT/IR-460 plus, Jasco,
Easton, MD, USA)E o] &3} IR 2" EH () sample
‘KBr=1:50)& ZAstth el 238 A s+ KBr
PelletS A%3 ¥ IR 2HEHS ZAHsATH1).

Redox potential amperometric £44

271818t d B0 AHgE HAYAAE v Bioana-
lytical System, Inc.2] =4 BAS 100W/BZ 3 AFAL
Ho g FAA 7EHFE Ag/AgCl, REHAFLE PtA,
Ze] AFo2E ITO glass? 333 A 2"l A3 £
A9 AF =A7)(VersaSTAT 4, Princeton Applied Re-
search, Oak Ridge, TN, USA)E Z=A3}ATH12).

1,1-Diphenyl-2-picrylhydrazyl(DPPH) A~7{ &1}

FTEEE A7 A& 100 pLe} 150 pM DPPH €< 100
uLE 96-well plateol] £33l 3087F Ao WAAZ F
540 nmoll A 333 =A(UV/VIS spectrophotometer, Jasco,
Tokyo, Japan)Z S Ath A 2E FH7bskA] & vz
7} vl W3t free radical(B874F4) 2AEHE WEE(%)

= bl Aa3).

SHEA

hzT 4 A82RE A8 AY Aase] FoAS A
A7) flske] EAEA(ANOVA)S 3 3 p<0.05 =5
ol ] Duncan’s multiple range test® 2 A]38tgoH, 1 Ay}
£ ¥ (mean)+ X FH 2} (standard deviation, SD)E FEA|

ox

4 - ¥

Table 1. pH of purified salt, solar salt and bamboo salt in
aqueous solution (10%)

Sample pH

Purified salt 6.2940.02°
Solar salt 9.13+0.01"
Bamboo salt 11.04+0.01*

““Mean values with different letters in the column are sig-
nificantly different (p<0.05) according to Duncan’s multiple
range test.

AT B 54 B4 Statistic Analysis System(v9.1
SAS Institute Inc., Cary, NC, USA) EAZEZ 1S o] &
st A e AT
#ot 9 D

pH

A, ALdEH =49 pHS Bl tH(Table 1). 3
Al ALl o] pHE 6.2940.028F 9.1640.012 FERA A
I F9L 11.04+0.01& YRR THP<0.05). [OH 17} F7138)
W pH7F S718l7] wiiel] S99 OH 32 Hdd9s 3
AFET o #58 ¢ F Atk

A=o| oYt &2f H|m

Al 7HA /7Y AF Foll EAlste AYEAE M=
v el Aol EQ S ICP-OESE ©]83td 43 2
F= Table 29} 2t AAYE, IL4HT SH9 Na e
38.6600%, 32.3000% <} 38.9200%°] At} o] =2 %o
Ca(0.2176%), Fe(0.0165%), Mn(0.0025%), P(0.0791%), S
(05419%6) 7 K(0.8470%)5 st 53] Ko s &
A F(0.1317%)3 HLHF(0.3933%) Rt Zo] i3t
Mg E#(0.9986%)2 dLGoA 71 =3ka S| g3
A7 v A dEbETE A QY] o E v Ee] e
E5F AY A3 FeZl Mn2 £ WA E vF &= AE
=A efsitk Aade vdEe] TRe T8 V)5S S
o], Ko] ®o] &/ FaF/e gut IREG ksl anrt
o =gty By gl Ath14). Feol 4% HO.5 AAs=
catalase®] TFAAAESE ZAgetBZ Aol A ik 2Hg
& Uedle o2 48 A Jvhi5). Mna Mn-SODY|

Table 2. Comparison of mineral contents of purified salt, so—-
lar salt and bamboo salt by ICP-OES (Inductively Coupled

Plasma Optical Emission Spectrometer) [W/W (%)]
Test item  Purified salt Solar salt Bamboo salt
Na 38.6600 32.3000 38.9200
Ca 0.0332 0.1079 0.2176
Mg 0.0004 0.9986 0.6969
Fe N.D. N.D. 0.0165
Mn N.D. 0.0006 0.0025
P 0.0002 0.0002 0.0791
S 0.0153 0.5232 0.5419
K 0.1317 0.3933 0.8470

N.D.=Not detected.
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Fig. 1. FT-IR (Fourier transform infrared spectroscopy) in
purified salt, solar salt and bamboo salt.
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AZo| OH B2k H|m

AAG, dd99 =99 OHIHE FT-IR 7|AE ©]&
sto] vl w e Y ehFig. 1). FT-IR 929 Eole= yggow
FHo] FE3 AdoA OH %S T A3t} Wavelength
3429 cm ol A AAIE T AL A peak 0.059F 0.138 ab-
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Redox potential amperometric £44

i Ede ddAE & e 58S kR Edolt
(20). VersaSTAT 4(redox potential amperometry)ol] ] 3+
OH A3 ZA3}E Fig. 29 YAt} Cyclic voltammo-
grams(CVs)= 01 M 12+ 5o SN (pH 74)o0A -2 Ve
2 Vo] A9 =35} th(scan rate 100 mV/s). =99
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Fig. 2. Redox potential amperometric analysis
of purified salt, solar salt and bamboo salt.
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Fig. 3. DPPH radical scavenging activity of purified salt, so—
lar salt and bamboo salt.

e <

WA AAE, ILETH F9093))9] pH,
OH7| %, 8983 DPPH E44ks &7
At pH 244 A FL 7t AAdola H
Y4& JErE S48 oo 2
ettt vl 2 g2 54
o] AAFY HIdFr} o gAuth 53] Fe2 9
3tal Ko = AFRT Bo] it FT-
o] &gt Aol OHY] ¥F= FAL AL W4
U Bt peakell whel A2 654, AU A= 2342
ko] 7} 219l th. Bioanalytical systemS ©]-&3 A7 F=89H
oAlA FHo MY FdEe ALY JYFEY ¢ FA
=AU 1~25% s A &5 DPPH 4tsla oA &
A9 A A FEol 7P AstA vEhsa AR
ALEL 55 F7tol wet kst a37F 2 Zol7t gl
ot 25% AEZA A AAGTH AP A &A V)50l

=5} 1699} Aol7h e o) ARRY Fde

e

7

ox
e

1
Y

5

0 &

o2
rlO _11}]1

N

¢

2ol

s

2
%

L 4

Q

g

’-rj

o

=

B

o

w

-
L B oo g% ox m od
Lot Jo off o @y S

o

-

¢

=
MagRt @43 Bavh B@ ose F3449 542
7 Qe st AE AvaFRG 2A BT

rat

1. Cho SD, Kim GH. 2010. Changes of quality characteristics
of salt-fermented shrimp prepared with various salts.
Korean J Food & Nutr 23: 291-298.

2. Kim YH, Ryu HI. 2003. Elements in a bamboo salt and com—
parison of its elemental contents with those in other salts.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Yakhak Hoeji 47: 135-141.

. Ha JO, Park KY. 1998. Comparison of mineral content and

external structure of various salts. J Korean Soc Food Sci
Nutr 27 413-418.

. Zhao X, Song JL, Lee JH, Kim SY, Park KY. 2010. Antiox—

idation and cancer cell (HT-29) antiproliferation effects
Rubus coreanus Miquel bamboo salt. / Korean Assoc Cancer
Prev 15 306-312.

. Park KS, Lee KA, Kim H]J. 2002. The effects of electric

potential treatment on serum total cholesterol and trigly-
ceride, blood glucose and blood pressure. Kor J Sport Sci
11: 515-524.

. Choi SY, Cho HS, Sung NJ. 2006. The antioxidative and

nitrite scavenging ability of solvent extracts from wild
grape (Vitis coignetiea) skin. J Korean Soc Food Sci Nutr
35! 961-966.

. Lee JM, Hwang KT, Heo MS, Lee JH, Park KY. 2005.

Resistance of Lactobacillus plantarum KCTC 3099 from
Kimchi to oxidative stress. J Med Food 8. 299-304.

. Lee SJ, Lee KI, Rhee SH, Park KY. 2004. Physiological ac—

tivity in Doenjang added with various mushroom. Korean
J Food Cookery Sci 20: 365-370.

. Park SK, Seo KI, Shon MY, Moon JS, Lee YH. 2000. Quality

characteristics of home-made doenjang, a traditional Kore-
an soybean paste. Korean J Soc Food Sci 16: 121-127.

Kim AK, Cho SJ, Kwak JE, Kum JY, Kim IY, Kim JH,
Chae YZ. 2012. Heavy metal contents and safety evaluation
of commercial salts in Seoul. J Korean Soc Food Sci Nutr
41: 129-135.

Lee D], Chon KM, Kim SD, Jung S]J, Lee KH, Hwang TH,
Lim B]J, Cho JW. 2011. A study on characteristics of natural
organic matter using XAD and FTIR in Yeongsan river
system. Korean J Limnol 44: 358-363.

Min CH, Son TC, Park KH. 2009. Electrochemical proper—
ties of ultrathin film prepared functional polyimide by lang-
muir-blodgett method. / Korean Oil Chem Soc 26: 400-406.
Han GJ, Choi HS, Lee SM, Lee EJ, Park SE, Park KY. 2011.
Addition of starters in pasteurized brined baechu cabbage
increased kimchi quality and health functionality. / Korean
Soc Food Sci Nutr 40: 110-115.

Lee HK, Hwang IG, Kim HY, Woo KS, Lee SH, Woo SH,
Lee ]S, Jeong HS. 2010. Physicochemical characteristic and
antioxidant activities of cereals and legumes in Korea. J/
Korean Soc Food Sci Nutr 39: 1399-1404.

Rotruck JT, Pope AL, Ganther HE. 1973. Selenium: bio-
chemical role as a component of glutathione peroxidase.
Science 179: 588-590.

Borrello S, De Leo ME, Galeotti T. 1992. Transcriptional
regulation of Mn-SOD by manganese in the liver of man-
ganese—-deficient mice and during rat development. Bio—
chem Int 28: 595-601.

Zhao X, Kim SH, Qi YC, Kim SY, Park KY. 2012. Effects
of different kinds of salt in the comutagenicity and growth
of cancer cells. J Korean Soc Food Sci Nutr 41: 26-32.
Jung SH, Kin JK, Cho HC. 2010. Relationship of age-asso-
ciated accumulation of intracellular iron with protein oxida—
tive damages in skeletal muscle of rats. Exerc Sci 19: 391-
400.

Chung CW, Huh RS. 1994. The antioxidative effects of a-
tocopherol on the lipid peroxidation and protein oxidation
by free radicals. Korean J Vet Res 34: 249-258.

Park YS, Kim SJ, Chang HI. 2008. Isolation of anthocyanin
from black rice (Heugjinjubyeo) and screening of its anti-
oxidant activities. Kor J Microbiol Biotechnol 36: 55-60.

(2012 59 259 A 20129 649 7Y )



