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SUMMARY

Research title

Identification of the function and safety of bamboo salt

Research objectives

O Effects of Bamboo salt on the allergic rhinitis and blood pressure control function
O Effects of Bamboo salt on anti-cancer and anti-obesity activity.
O Stability, standardization, and physical and chemical properties of Bamboo salt

Research

- The purpose and necessity ofr research and development
Our traditional food, Bamboo salt has been reported to have multiple functions. In
this study, we study the new function and its mechanism of Bamboo salt. It will be
introduce the world based on much more detail and direct basic data on Bamboo salt.
- Content and scope of research
<part 1>
O Bamboo salt on the OVA-induced allergic rhinitis in vivo model
O Bamboo salt on the anaphylaxis in vivo model
O Bamboo salt on the allergy related eosinophil, mast cell, and monocyte cell lines
O Bamboo salt on blood pressure
<part 2>
O Anti-cancer effects of Bamboo salt
O Anti-obesity effects of Bamboo salt
O Standardization and identification of characterization of Bamboo salt.
‘Search for classical manufacturing methods and standardization of process of
Bamboo salt’
‘X-ray analysis of Bamboo salt’
- Result of research
Bamboo salt, when manufactured by the traditional method, is shown to have an
anti-allergy effect on allergic rhinitis and anaphylaxis model, anti-cancer effect on
gastrointestinal cancer and to have an anti—obesity effect both in vitro and in vivo.
And such functionalities are found to be affected by many specifications of
manufacture such as quality of sun-dried salt, baking times. Also, bamboo salt
contains iron, sulfur, potassium and calcium, and its unique chemical properties and
physical structure are partially found to elucidate such functionalities. In addition
bamboo salt does not cause high blood pressure. This result is different from refined
salt.
- Research utilization and its plan
Perhaps Bamboo salt can promote as a beneficial table salt and fermented food
materials. Also, through the more study on functionalities of micro minerals derived

from bamboo salt will fortify our results in future.

Benefits

O Korean food is going to be high class by using our results on Bamboo salt.

O Through the publication in the reliable Journal and clinical trials, it can be licensed as
individual authentication-type material.

O Despite scientific experiments reported, yet the bamboo salt remedies known to the
scientific identification of the health and functional, bamboo salt to standardize the
production process of the globalization of public health and contribute to the traditional

Korean salt.
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a8 12, v AEAgA dEAx JAET IL-18 28 B4 p < 005, significantly
different from the OVA-unsensitized mice. *p < 0.05, significantly different from the

OV A-sensitized mice (original magnification x 400).
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gro® WM high® 7bed FEAFE ARR AARE Aok i, EF 1ml dw
Fol = kAl AEs Hole AR Fwprh 1#oWTI0R o] T IS
a8} stable @9Fe- thil high ©]% 157258 o|&E vlud #dFPAL. =938 n
F7F Aol figh oA Aot 7EA SR dw 3 H=dA. HA
AA>HIAA>DW>59A woldom, st 7712l stableo] A= NaCl=3 Y ¢ >DW=

=99 wow, =do] dswse] M A AAdo] dstwisisro] P AH

(29 22).
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in vitro ¥4 &y 2L in vivo Ydo] A &}

- HepG2 A 7+ A%

= dME A A &3 AEE vwd] X HepG2 IA 2k A2 E o] &35t
HepG2 Q1A 7kgF Axe] NEE 1% 552 HA7le Ad7 FoA= 93 £d0] 65%, 33 =
Aol 48%, 13] o] 40%2] =L AF&S WA AIdAd3 AADLS 29%2 25%2] A )
S Btk mEA 57HA Awe] FAEAY A aHE vusE 4y 93 =49, 39 =9,
3 59, AdIdd ALY w2 Fgdadrt s Aoz e

o

—_

Table 1. Inhibitory effect of aqueous solutions from different kinds of salt products on
the growth of HepG2 human hepatoma cells in 3-(4,5-dimetyl-thiazol)-2,5-diphenyl
tetrazolium (MTT) assay

ODsyp (%)
Treatment
05 1
Control 0.581+0.004* *
 Purified salt 052350008 (107 0436:0010° (%5)
Solar salt 0.500£0.011° (14) 0.413+0.007° (29)
 Bamboo salt 10 045950013 21 0349000070 (10)
Bamboo salt (3%) 0.442+0.012° (24) 0.302+0.010" (48)
Bamboo salt (9%) 0.395+0.009" (32) 0.203+0.012" (65)

Y The values in parentheses are the inhibition rates (26).
“h AT Means with the different letters in the same column are significantly

different (p < 0.05) by Duncan’s multiple range test.

- HepG2 TFAAEE o] &34 RT-PCR¥ Western blot2 %13§ 3k 7ﬂﬂr apopt031s°ﬂ 74

gt 3 A Bax® S7bel wet 3 23 FrFstal A4 Bel-29 # ] ubel 3}k &
7} Z7hele), 93] 2o U zato| Hste] Baxo] Z7Hsl3 Bel- 27} aakaich whet
A S9S AAGY ALl vE F Bt durdor ddlon 53] 93] 599

in vitro & 237 A
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Western blot
BS BS

Con PS SS (Ix) (Bx) (O9x) Con PS SS (I1x) (3Bx) 9x)
e B o

RT-PCR

m . . Bel-2
- D W e %’igg;'n

Fig. 1. Effects of salt samples (1%) on mRNA and protein expressions of Bax and
Bel-2 in HCT-116 cells. Con: Control, PS: Purified salt, SS: Solar salt, BS: Bamboo

salt

A E gAY AxdAe] MXAddE A7 24
- AGS A LA

g9 dAE A A EaFMTT assay) AEE v 3] iz AGS 1A 1A
EE o] &3AT AGS FFA L ARE HIEste] AR Ad EL TR (1%)00A]
= 93] o] 51%, 33 o] 41%, 13 FHo] 36%9] F& A3 &S Bl vkd HY
A AAAL 20%9F 15%9] A& &S Bt welA 57 AFe GAX A
TAE vuEE A 93] =9, 38 =9, 18 59, LI} ALY coz2 AEA
FolM % FAEaATE Y= Ao Z YERETH(Table 2)

Apoptosis =9 #HH Baxe wde 4AF5S Aoz FUletdoen, AAY,

N
ne

A9, 13 =9, 33 ol w3 93] %o Bax L@AFGe] FE AR YE
o} Apoptosis Al #H#o] gl Bel-29] HAS Ay 2 A, 93 SHS AEE A
2] 3hA &2 A E(controDel H]dte] ZA FradtE Aoz vERthFig. 2).

Table 2. Inhibitory effect of aqueous solutions from different kinds of salt products on

the growth of AGS human gastric adenocarcinoma cells in MTT assay

(0)
Treatment ODsso (%) 1

Control 0.498+0.002* *

Purified salt 0.473+0.006" () 0.423+0.006° (15)
Solar salt 0.458+0.007° (8) 0.398+0.005° (20)

Bamboo salt (1x)

Bamboo salt (3%)

Bamboo salt (9%)

0.428+0.010¢ (14)

0.398+0.009° (20)

0.374+0.011" (25)

0.319+0.007° (36)

0.294+0.014% (41)

0.244+0.008" (51)
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Y The values in parentheses are the inhibition rates (%).
ol AT Means with the different letters in the same column are significantly

different (p < 0.05) by Duncan’s multiple range test.

(A) Bamboo salt (B) Bamboo salt
CON P S (1x) (3x) (9x) CON P S (Ix) (3x) (9x)

—----.' Bax

CRDE -
GAPDH
[IITTY] ecccces

Fig. 2. Effects of salt samples (1%6) on mRNA (A) and protein expressions (B)
of Bax and Bcl-2 in AGS cells

Fl

- HCT-116 914 23 Al
Fdo MY A A ZIHMTT assay) A& vwd H3x HCT-116 <14 2
F AEE o] &3k3tt. HCT-116 1A 2% Axe ANEE 1% At A 2
o] 53%, 33 =Ho| 44%, 13 =Qho] 41%9] =2 A&

4

3 =L wEoME 93 59

S HAAT ALy AAGL 747 22%9 18%2] As &S Houh. wEka 571
o AT oA s muE 2 A 93 59, 38 =9, 18] =9, g
AR o2 FAaA}t = AL E EFTHTable 3).

[N
o|\
)
_O|L
52
o

o] Sl Bax® WEL 4w Aol &3to] v H,
A, AL, 13 =4, 38 F<dol Wlgte] 93] 519 Bax $deo] 33 Aoz
EbsiTh Apoptosis Aol B o] ol Bel-29 WS Ay B A, 93] 54 =
£ A A @2 A E(controDell Wske] @A E FHidh= Ao e THTg.
3).

Apoptosis F 5o

Table 3. Inhibitory effect of aqueous solutions from different kinds of salt products on

the growth of HCT-116 human colon carcinoma cells in MTT assay

ODsyp (%)

Treatment
05 1
Control 0.485+0.005* *
 Durified st 046010022° 6" 040120000° (18)
Solar salt 0.447+0.004° (8) 0.381+0.011° (22)
© Bamboo salt (1x)  0413€0.007° (16) 0.290+0.008" (41)
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Bamboo salt (3x) 0.385+0.017° (21) 0.271+0.013" (44)

Bamboo salt (9x) 0.348+0.016" (29) 0.228+0.005" (53)

Y The values in parentheses are the inhibition rates (%).

ol AT Means with the different letters in the same column are significantly
different (p < 0.05) by Duncan’s multiple range test.

(A) Bamboo salt (B) Bamboo salt

CON P S (1x) (3x) (9x) CON P S  (Ix) (3x) (9x)

EEEEER] - ===
-E-———
— . |
GAPDH
Fig. 3. Effects of salt samples (1%6) on mRNA (A) and protein expressions (B)
of Bax and Bcl-2 in HCT-116 cells. P: Purified salt S: Solar salt.

>

- HT-29 A 23 Ax
ANBE 1%9 s== Aed A3 93] S=¢lo] 57%= 7MY 2 A& Helal 33
=9, 13 59, 343 "AAA] 46%, 42%, 25% 9 21%9 A&
0.05). o] A7elA 93] Ao GAx A A= a7 7P 2
(Table 4). Apoptosis o] #Eo] 9+ Baxd} Bel-29 28 AL HCT-116 A X
Aol v =8 (Fig. 4).

Table 4. Inhibitory effect of aqueous solutions from different kinds of salt products on

the growth of HT-29 human colon carcinoma cells in MTT assay

ODsyp (%)

Treatment

Control 0.517£0.003* *

Purified salt

Solar salt

0.476+0.011" (8)
0.450+0.008° (13)

0.408+0.006" (21)
0.388+0.004° (25)

Bamboo salt (1x)
Bamboo salt (3%)

Bamboo salt (9%)

0.424+0.005% (18)
0.403+0.008° (22)
0.357+0.010" (31)

0.300£0.007° (42)
0.279+0.006" (46)
0.222+0.007" (57)
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1 .
" The values in parentheses are

af AT NMeans with  the

different letters

the inhibition rates (%).

in the same column

different (p < 0.05) by Duncan’s multiple range test.

are significantly

(A) Bamboo salt (B) Bamboo salt

CON P S (1x) (3x) (9%) CON P S (Ix) (3x) (9%)

e
Bcel-2

EEEEERE “swe... "

e P ——
/B-actin

Fig. 4. Effects of salt samples (1%6) on mRNA (A) and protein expressions (B)
of Bax and Bcl-2 in HT-29 cells

In vivo°l Al colon 26-M3.1 AlZZ o] &3 ¢do] oA &3
Din vivo A@A A o] oA T A

4007 800 mg/kg & =% Balb/c mouse®]| Foldt Ay AA Ay HIAS FoJdt 24F
ol AE Aolzh i v 9 Fo Tl A= colon 26-M3.1 AX Q] AolE oA E=
E97F YEb T 400 mg/kg T TEOA AADY HAALS -4%9F -2%9] do] &}
= Jelyon 13, 33, 95 9L 717} 4%, 8%, 16%°] Aol an= wYrh Fol ¥
TE 800 mg/kgE =9l AR BAA(-14%)% ALA(-10%)2] Ao] EH}E ol =7}
393 18], 33], 93] S99 FHo] EIE 6%, 16%, 20%=2 F7FskAT). o)de A=
T ow S92 AL 2 AAGN g 4o dolE AsteE s Helow, 53 93
99 A$ Hol2 At Al 0L AET AS & F Uk

30T 5 400 mgke
B 800 mg/kg

20

10

Inhibition (%)

-10

-20
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Fig. 5. Inhibitory effect of salt samples on tumor metastasis produced by colon
26-M3.1 cells in Balb/c mice.

¢ Means with different letters are significantly different (p<0.05) by Duncan’s
multiple range test

* The mice were administered with the indicated dose of salt by SC injection and
then inoculated intravenously with colon 26 M-3.1 cells with 2.5 x10*/mouse after 2d.

Eight mice were assigned to each group.

- Controlir 2] T 7= 18], 338 =4 A2 Ev Bol Ui 93] s A2 713
w2 s vEblaL o] AiE pd 93] 599 o] At mesddx ¥ 3%),
ALdA AADET =4 etk vhd AAd S dddS vzl va o dolE ¢
Bol dov]= Aoz yeh ofd e AEHHQ A7k B a3t (Fig. 5).

n&

In vivo 7t 2 3t AJANA £99 &3 2 Sarcoma 180 A ¥ES o] &3 Jdzay}
Nl
: In vivo g AAAT
- AST, ALT A4}
At st o] FolE fE 2 AE dF e " 5 AST, ALT 24 % vA& =49
o] EHE AFstATHTable 5). #AF o] AdseELE A ASH(Controlt) HFe
aspartate amino transferase(AST) A& A4 (Normali) o] v]&e] 93 ASTE7}
Atk
AAE, AL 5403, 93) Fo oA ASTHI= 747 1654.2+61.7 IU/L,
1285.8+155.9 IU/L 1076.7£111.4 TU/L, 1038.3+73.7 TU/Le] o= tfxv7(1693.8+113.7
IU/Lyell w8 FAEdE YeERY ASTY &4 A= 93] 59 Foao] 71 %o
M 13 549, A4, AAY o= vEh 93] S¢o] ASTY 7} 2 QAR E B
Atk

% Z alanine transaminase(ALT) €4 3l od ASTZA 9 §ASLH L AL &4

[‘

f‘l

M
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v X 2 AA(Normalit )9 45.746.3 TU/LO] Y] 3ol AFdstera x4 o) &+ (Controlit)
< 14383+213.1 TU/LZE {rolgk ALTEH ] AsadE HATh 1, 93] 9 Fof FolA&=
77y 790.4+14.5 TU/L, 634.9+34.0 TU/LZ AA AT HAA(998.4£98.4 TU/LF} 804.9+139.7
IU/LET o & ALTEAEY Y a4 2945 won, o ASTEA 2o &
S

aHaR oo Ao 938 SdL M EL AARRE WY 18 59
A} HLdAduvtE G397 F9%r)

7

o

Table 5. Effect of bamboo salt (400 mg/kg) on AST (Aspartate aminotransferase) levels

and ALT (Alanine aminotransferease) levels in rats treated with CCly

Group AST(U/L) ALT(U/L)
Normal 169.6£12.0° 45.7+6.3°
Control 1693.8+113.7 1438.34213.1°
Purified salt 1571.5+£32.6 998.4£98.4"
Solar salt 1285.8+155.9° 804.9£139.7°
Bamboo salt (1x) 1076.7+111.4° 775.3+14.5°
Bamboo salt (9%) 1038.3+£73.7° 634.9+34.0°

* Values are means*SE of 7 rats per group. Between the groups, values with different

letters are significantly different at p<0.05 by Duncan’s multiple range test.

- LDH &A42%

A B R A oz fud s #FH ] I3 S lactate dehydrogenase(LDH) kol
MAE ZdE AAEATh Adstesz AAE dxwe] 4§ LDHREE
6742.2+538.0 TU/LZ A< 1173.6+106.5 TU/Lol H3te] f-23 fa8xe] Z7ts @3
3k 7 AT Table 6).

oA AW E AST, ALTSA 438} vizl7FA 2 93] SH 3 13] SdaolA] AAAT
I dddarel vl foE A AdAmArE FEE Ah

Table 6. Effect of bamboo salt (400 mg/kg) on LDH (Lactate dehydrogenase) levels in
rats treated with CCly

Group LDH(U/L)
Normal 1173.6+106.5"
Control 6742.2+538.0"
Purified salt 5869.7+287.1"
Solar salt 5443.3+362.3°
Bamboo salt (1x) 4779.9+231.0°
Bamboo salt (9%) 3890.7+112.9°
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* Values are means*SE of 7 rats per group. Between the groups, values with different

letters are significantly different at p < 0.05 by Duncan’s multiple range test.

- Triglyceride ¥ total cholesterol &4 2 3}

At slER s FojE fdE 1k FE dFe ¥@FH  F  Trigliceride (TG)9F Total
cholesterol (TC) $taFell v A= &35 AASAY (Table 7). 4 & TG & AA
A, 14, 13 =49 93 59 A2 FAash 53 93] 92 LDH €48
i TGEERE 7 @dth

ArABtRR AR A dxae] I T TCHES ANl TCE B =7 2k

S B AYTES dxaol vl TCsHeo] #HAaskslon, 93] oA M =

3
o

Table 7. Effect of bamboo salt (400 mg/kg) on Triglyceride and total cholesterol levels
in rats treated with CCly

Group Triglyceride(mg/dL) Total cholesterol(mg/dL)
Normal 75.2+5.4" 120.3+20.9°
Control 92.1+8.3° 54.9+15.1"
Purified salt 85.5+8.8" 60.4£14.4™
Solar salt 84.244.1" 69.8£10.2™
Bamboo salt (1x) 84.0+14.3" 74.24219"
Bamboo salt (9x) 77.1£3.1° 80.2£15.0™

* Values are means £ SE of 7 rats per group. Between the groups, values with

different letters are significantly different at p < 0.05 by Duncan’s multiple range test.

- hxAe 95 A 2424

RT-PCR¥} Western blot 23, @Zol ##H 3 gened] Haol wet dd5 ax7F S7)
sttt 93 =9 13 59L& dixatel vlste] Aol #¥d INOS, COX-2, TNF-q,
IL-1B geneEo] #AaAl7]7] wito] AAS FAFT A7 vebdh 93] 9L 13 59
I varste] ApAgtEAe ok 3 FH o] 3k £AS AAEA e, T3 93] Fdo] 13 =
del wlste] o4 Al A THeol E=4t}h (Fig. 6).

i
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RT-PCR Western blot
B B
Ner Con P S (Ix) 9% Nor Con P S (k) (9%)

e T
B - ==~
B e -
B - v
EEELLIE swwwee .

Fig. 6. Effects of bamboo salt (400 mg/kg) on mRNA and protein expressions of iNOS, COX-2,

TNF-a and IL-18 in liver of rats treated with CCly
P: Purified salt, S: Solar salt, BS: Bamboo salt

s 9 BRlA S0 e FaY .

- gs AFANAE AR Bl 4G AXFE A A% FERYS FAstw
A stglon], o AgoEA FYW Y FELDL o g TYe) YPuUS FHtAR
sl

< Hep3B inj 2142} FEAZ >

ofN

- Hep3B cell injection & 214A| 233k AL S 2= A cell injection pointe H<go %k
[e]

1 AA— )
FAL o] FoAA A Fd=

o
do
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EAN

< Hep3B inj 28¥ =} w&ALZ >

Al Hep3B cell injection ¥ 28U #<dak Abxl 024 injection w22
oz HAAFA Y. Cell injection pointi= ™82 6}9} U} 2ek3 A o] o] Fol
Gy £Fe A0 Aol FuE vehdee Selstan,

IRl ol A= Y AEFE Huh-72 AASH o] duddst sdaA A

< Huh-7 inj 843} &2, 24 AZGAZ >
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- 23 duAddAE FGEERdd FEFAY] A B4 wEo]F A Matrigel 'S

2 E =
ALg-3FR T 7oA £ Huh-7 celld} Matrigel IS 1:1 B & & 4o FAMH o, 7 A3} 9
FEA Y FFe Anld FGAR A e vkey o] Huh-7 cell injection® 8% ol

cell injecion point”} W& A AL el o, A A3 FU%S AnAdor A#3 Ay F

ol sk ddEo] PAHIL AdS5S ST
- 89 dYgeErde] F4P4S dFe, #4249 277 50mm’ AE HE w2

ATS st SHY v FUaY S dolrE AnAdES s o Aol

St

g 400 mg/kg 55 AFS A F 3 micerS EF sarcoma-180A ¥R Fol sk thx
(41 @Bt 1 LY FAV fFoA oz Ao GAAY HIHo] 35% 280 % 1Y
el FAZE =A e, 93] Sdwo] 22 gow 1y eke AU 71 kv Table
8.

Table 8. Effect of various kinds of salt in tumor bearing Balb/c mouse with sarcoma-180

cell
Group Tumor Weight (g)
Control 3.8+0.4%
Purified salt 3.5+0.6™ (8)
Solar salt 2.8+0.2" (26)
Bamboo salt (9x) 2.1£0.3° (45)

1) Inhibition rate (%), *° Means with different letters are significantly different (p<0.05) by
Duncan’s multiple range test

Sarcoma-18041 7} o] 2l d up-g-x2] H|Ao|A] NKAXE F83}9] target celll Yac-1 A X
stttk AAATH HIHT 9

o U Ao age wa Yac-1 Aol thah Al E}z) g
2042 whekal 93] S92 38%9] Alxad @S po WSS ENE e tHFig.
7).
50 r
40 ?
S
_én 30
g b
= c T
gﬁ 20 r
&
10
0
Purified salt Solar salt Bamboo salt (9%)
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Fig. 7. Changes in target cell cytolysis upon treatment of salt samples.
Sqle) Axnaggel Seldn $5 9 AATR Wk oo muE )

& o &3] AAT 24 dEe AT Aol

% o
el ol 714 43

O =499 Fuvt 753 3
: 3T3-L1 cell 9] &nwk g3 2 4l glycerol A
- 3T3-L1 adipocyte® DMEM(10% BCS) 3tellAl 365TC, 5% CO2= Bt 7 wjeEr]el 4o
w3t o, confluent(F%h)3l] % H TIAEE A A5k T sl A (DM) &=
DMEM(10% FBS)el| Insulin, dexamethasone, IBMXE H7}&] A28t &3}

gz Ry AR feeding media(FM)-E H7FstA o, FMeli= DMEM(10% FBS)O
=92 0.01, 0.05, 0.1, 0.25, 0.5%

Insuline #7}3te] ZAEA Y. 23 64 xHD+6)d 93] =H &
2 Hutste 24A17F Frel s A S T

2 e

Fig. 8 Image of 3T3-L1 cells stained by oil-red O solution. The untreated control (A) and
treatment of 0.5%6 9x bamboo salt (B).

- AlBEAHE 7 #dF AXE PBSE 33 A=A & Formaldehyde(3.8%)= 1A A3 3
Aol v AX & oA PBSE 33 A A3 £ Oil-red O §Ro2 1A A3t X w4
o] s #wEIYT. ®Ed dAol EyW F isopropanol® B3 1 BAHE 96-well

o= o
1=

plated] ¥ il ELISA reader® 59%5nm¢] #41& 421 29319 o
0.01% A& vxd Awdoz TGY o] Fygdo=z A4d AL ¢ 5 A (Fig
8).
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Fig. 9. Changes in ODsgs upon treatment of 9x bamboo salt in different concentrations.

- Oil-ted OE A
3ulLe] wjj %kl
595nme] A4

a3t setol]l A wlER-S Ho] glycerol 48 AAEAT} 96-well plate 2ol
5 23l 100uL9 glycerol reagent®} &S TS AFoA] 15% WA 3t
S ZAME AaAl ke 2489 vH(Fig. 10).

Fig. 10. Changes in glycerol secretion upon treatment of 9x bamboo salt in different

concentrations.

E o cil-ted O B9 3AANA Ws] TGS &aFo] #
of Fulvt Fab7k vheptal Ilvk. TGP fatty acid®t glyceroli2 35w ] AE Bt
AEE BAA glycerol #4 Oﬂ/ﬂ‘; oil-red Ofﬂ 7 09} gy FE ] ulg} Fu] o

s Aol QurAol), mely) dad
2 = 1*}?‘%}011 e 4

=98 X%E]ﬂoi’ﬁ glycerol 9]
o] £ GPDHI, GPDH2 ¥ PEPCK-C &
of JAAEEMN FIlAoR tHed oVt ds AoE AAZXY. g od Fuwt T
AR =TAQ 7w e g2 U5 AlAS A 2RV e AoR oA

_34_



: C57BL/6 mice& o]&3t |t 7|54 &4

- A 5o Ao 9t =9 YE y)FEo 2 FHI 3000mg/kg/day HEE F7)7F T35t
=] @]

P&el olvl e gith wekA o] 7wl
wE AE, A9, oluE, WA

b

g
= Al e 3fE NbEFo] SAAEAT. daEAde

- Aga T2 ok e} Bokew, 1w & 7vhel 9 C57BL/6 miceE A8

Table 9. A configuration of experimental groups.

g FEE A8 WM 13 200uL® A FFolskglon, o
%
- 65792 C57BL/6 mice® =98l 159 37|35 713 Y+ normal diet group
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ENENEN
e AlsieAls1e

93]

x]) A% % == ml ¥ 300mg, =¥ EE 150mg, A% EE 7OmgE AR .

Hgk 13] FoJ&ke AT 22
=7 At Table 9). ol& A=
| sFets, 53 Tk EEs

. o},

Aol mouse 7=l 2 27 2727, 1363, 682 mg/Kg? &

°f ,
of +x3l= FA7 H
o

60kge] Ao AFHHFom shake A 19 10, 5, 2571
WHO®] 318 9F of WS- 93k 2]o] @ H(DASH)-S 93

(o
X

—

- O =
ste] 9 AR Folurel whel AT AT AAFNOH, F T 8F1ko]

o

<l SREBPY #kgo] 7+
HEg-Ado| sk {942 A& Y& o o
A% AAEFACHEEA=E: Horton JD, Bashmakov Y, Shimomura I, Shimano H.

Regulation of sterol regulatory element binding proteins in livers of fasted and refed

_35_



mice. Proc Natl Acad Sci U S A 95, 5987-5992 (1998)).
[AHE] Sl A HAAsty, Ad A deifs 4T IA B3] FJAvh7E 13,000rpm
ACEFN A centrifugationg A A3 serumes 239 AFH S serume TG, &= Zd 2H|
# 9 HDL ZFalxeE9] g AFshe v 95 AMgstdon], &5 ELISA §2o 24
cytokine ¥4 T& AA|S= R AFEE o Aot

7] A=l ARAY 2 e FAE SAsI AqAALE H5 JdEgion, Fo
TriZol 3 protein extraction buffer 5o w7} homogenizations 3ddle] wulz 2l

DNA #2438 2Ag oAo|t],

- HAPdE=9 AT WHEFTig 1D % Yol & Tig. 12)2 U3 2ot

Fig. 11. Changes in average weight of mice upon treatments of salt samples.

Fig. 12. Changes in average food efficiency ratio upon treatments of salt samples.
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Fig. 13. Changes in average weight of epididymal adipose tissue upon treatments of salt
samples.

Fig. 14. Changes in average weight of liver upon treatments of salt samples.

A= normal diet groupd 7A-$ol w8 foFow FU1e Aow
]4'1:4’}/\-—‘ %ﬁﬁ:& T 9359 1vh % Tk Foue AXAW FA= HFD &
o 7 3} Eﬂ‘jlo}oﬂ ol el Aok AS W AvHFig. 13). ey 7he) FAE Adazke] |
ek ool vhERRA] e gkth(Fig. 14).

- Age=oA AHT serume A TGE e £4% 23 HFD Holwol vla A2F<
T TG s&7F At o goiddde HaFdes WoH, ols ATTrrEe Waks

o] ¢} /\}o} 2tk TG d#Ee ts-3 Z2u(Fig. 15).
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Fig. 15. Changes in average weight of triacylglycerol upon treatments of salt samples.

- oy AeAG 2 ALF ghel AEAE X3 vdE 24Vt 4FE VAR XREA

A=3t7) 98 ALT/AST 2 BUNS &9213}9t).
T

ALTS A¢ diEFox dA7F HED wolw 2 thxrel vjs] dvkdoz Foidols
HAaYEE BY o (Fig. 16), AST 9A] ALT®} Hl=3h oz el va #2934
o2 a3k thFig. 17). BUN A fEFor 25 o vl& 4oz 3Ha3

AtHFig. 18).

Fig. 16. Changes in average concentration of ALT upon treatments of salt samples.

Fig. 17. Changes in average concentration of AST upon treatments of salt samples.

Fig. 18. Changes in average concentration of BUN upon treatments of salt samples.
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o] AW ol e} ZkH(Table 10).

ol

18

<
i

o3} A
Table 10. A procedure of benzo(a)pyrene analysis.



STD

Benzolalpyrene (purity 97.4%) 10.3 mg
ijd

J ACN Jn

to 100 mL (100.0 mg/L)

| ACNo.=z 84

IS (100 ug/L) 1 mL H

} ACN in

to 10 mL

l
STD (05, 1.0, 20, 5.0, ug/L)

b

= o)
89

¥ Internal STD

3-methylcholantrene(purity  99.7%) 10
mg At

J ACN Jn

to 100 mL (100 mg/L)

| ACNo 2 34

100 ug/L

! 1 mL Ht

} ACN in

10 ug/L

<7 50 mLin
TRz 7] &4
IS ImL+Hex 100mL Jn

_ - o = -
e He o 7‘37(]

==

Hexane & 33

sodium sulfate® €<% o3}

I F 2 mLE #SsS (40T °lsh

24 FtEYA 443

} DCM 10 mL ¥ hexane 20 mL&#
=

I N#E5=9 loading

| Hexane 5 mL, Hexane:DCM(3:1) 15

Zo] ACN 1mL
045 um WMEHAIH = o3}

HPLC®] &4z 9 AL

o

Al oFe- o}z 9F ZktHTable 11).

Table 11. Technical specifications of benzo(a)pyrene analysis.

| 2 Supelcosil LC-PAH (4.6x250 mm, 5 gm, Supelco)
ALY Lew 1 40T

o] = A : Acetonitrile : Water (80:20, v/v)

e % ¥934%7) (Ex 294 nm, Em 404 nm)

T Y F 10

% 1.0 mL/min

A of g Alx3 A B =
Benzolalpyrene Sigma, 97.4%
3-methylcholantrene Supelco, 99.7%

Hexane Burdick & Jackson, 99.9%
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Strata FL-PR Florisil, 1000 mg/6

M
RIS
SR
NIKISK
53 %
[ar g 7] et
eeme )
== 2= g
Q
9
D) ]
80
m%m =
EEg | B
SB g | 8
> S
= 8| = =
i o
2= f
E7T8 S &
Al AL o

ol#f o} 2kt (Table 12).
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Benzopyrene(0.5 pph)& E+&

Table 12. Results of benzo(a)pyrene analyses from various salts.
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S
AT AR peakot &89 peak?l retention timed}t & A dF=A|
gl Am7F E=8e Ao s Bastal A FdElvh w13 A4S

o )

o] =
= 2709 o]M7] u]&o] o]Egkel thste] £15% oWl UE=X] 13T
AT O FS(S/N)H= 25K Aok gy, A& e 2 YCpe] A= 10
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ne
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=
lo
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Y,
]
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N
N
N
N
lo
vl
e

/)
= AT TCpA R TCpA EEEAR A FAn e
th w3 992 FER TCA-2378-TCDDS} “Cip-2378 5 15%2 W
Aol 07 sEE Adddanen Faol f58g Adsark

ZER
A de) vhol A £ 4= okefsh 2 (Table 13).

Table 13. Results of dioxin analysis with Sambo sun-dried salt used for making the

bamboo salts.

=457t PR R =457t
No. S1RHE FAbAl = (o) ‘ (ve/e) s =
(I-TEF) (pg-TEQ/g

1 2,3,7,8-T4«CDF | 0.100 0.0000 0.0000 0.0000
2 1,2,3,7,8—P5CDF3> 0.050 6.3494 0.7937 0.0397
3 2,3,4,7,8-PsCDF | 0500 5.5121 0.6890 0.3445
4 1,2,3,4,7,8—H6CDF3> 0.100 0.0000 0.0000 0.0000
5 1,2,3,6,7,8-HsCDF | 0.100 3.0615 0.3827 0.0383
6 2,3,4,6,78-HsCDF | 0.100 4.1244 0.5156 0.0516
7 1,2,3,789-HsCDF | 0.100 5.1142 0.6393 0.0639
8 1,2,3,4,6,7,8-H7CDF | 0.010 2.6519 0.3315 0.0033
9 1,2,3,4,789-H7CDF | 0.010 2.9131 0.3641 0.0036
10 O:CDF | 0.001 0.0000 0.0000 0.0000
11 2,3,7,8-T«CDD | 1.000 0.0000 0.0000 0.0000
12 1,2,3,78-PsCDD | 0.500 0.0000 0.0000 0.0000
13 1,2,3,4,78-HsCDD | 0.100 4.5880 0.5735 0.0574
14 1,2,3,6,7,8-HsCDD | 0.100 2.8069 0.3509 0.0351
15 1,2,3,7,89-HeCDD | 0.100 4.8484 0.6061 0.0606
16 1,2,3,4,6,7,8-H7CDD | 0.010 8.5062 1.0633 0.0106
17 0sCDD | 0.001 75811 0.9476 0.0009
SUM 58.057 7.257 0.710

13| dol M= tholSale] HAEH A ofstdlon 1 Ayt ofgf et Zrh(Table 14).
Table 14. Results of dioxin analysis with Sambo bamboo salt (1x; single-baked).

== ==
=457 nzg NEww = 007]'2>
No. 35HE SAA 5 ( >‘ (pa/e) Salm
1 g pE/g ,
(pg-TEQ/g
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(I-TEF)

1 2,3,7,3-T+«CDF | 0.100 0.0000 0.0000 0.0000
2 1,2,3,7,8—P5CDF3> 0.050 0.0000 0.0000 0.0000
3 2,34,78-PsCDF | 0.500 0.0000 0.0000 0.0000
4 1,2,3,4,7,8—H6CDF3> 0.100 0.0000 0.0000 0.0000
5) 1,2,3,6,7,8-HsCDF | 0.100 0.0000 0.0000 0.0000
6 2,3,4,6,7,8-HeCDF | 0.100 0.0000 0.0000 0.0000
7 1,2,3,7,8,9-HsCDF | 0.100 0.0000 0.0000 0.0000
8 1,2,3,4,6,7,8-H7CDF | 0.010 0.0000 0.0000 0.0000
9 1,2,3,47,89-H7CDF | 0.010 0.0000 0.0000 0.0000
10 OsCDF | 0.001 0.0000 0.0000 0.0000
11 2,3,78=T«CDD | 1.000 0.0000 0.0000 0.0000
12 1,2,3,7,8-PsCDD | 0.500 0.0000 0.0000 0.0000
13 1,2,3,4,7,8-HsCDD | 0.100 0.0000 0.0000 0.0000
14 1,2,3,6,7,8-HsCDD | 0.100 0.0000 0.0000 0.0000
15 1,2,3,7,89-HsCDD | 0.100 0.0000 0.0000 0.0000
16 1,2,3,4,6,7,8-H7CDD | 0.010 0.0000 0.0000 0.0000
17 OsCDD | 0.001 0.0000 0.0000 0.0000

SUM 0.000 0.000 0.000

33599 tho] 54l EAZA e ol e} ZTH(Table 15).
Table 15. Results of dioxin analysis with Sambo bamboo salt (3x; triple-baked).

=457t PR R =457t
No. S1RHE FAbAl = (o) ‘ (ve/e) s =
(I-TEF) (pg-TEQ/g
1 2,3,7,8-TACDF 0.100 0.0000 0.0000 0.0000
2 1,2,3,7,8-P5CDF3) 0.050 0.0000 0.0000 0.0000
3 2,3,4,1,8-P5CDF 0.500 1.1482 0.1435 0.0718
4 1,2,3,4,78-H6CDF3) | 0.100 0.0000 0.0000 0.0000
5 1,2,3,6,7,8-H6CDF 0.100 0.0000 0.0000 0.0000
6 2,3,4,6,7,8-H6CDF 0.100 0.0000 0.0000 0.0000
7 1,2,3,7,89-H6CDF 0.100 0.0000 0.0000 0.0000
8 1,2,3,4,6,78-H7CDF | 0.010 0.0000 0.0000 0.0000
9 1,2,3,4,7,89-H7CDF | 0.010 0.0000 0.0000 0.0000
10 O8CDF 0.001 0.0000 0.0000 0.0000
11 2,3,1,8-T4CDD 1.000 0.0000 0.0000 0.0000
12 1,2,3,7,8-P5CDD 0.500 0.0000 0.0000 0.0000
13 1,2,3,4,7,8-H6CDD 0.100 0.0000 0.0000 0.0000
14 1,2,3,6,7,8-H6CDD 0.100 0.0000 0.0000 0.0000
15 1,2,3,7,8,9-H6CDD 0.100 0.0000 0.0000 0.0000
16 1,2,34,6,7,8-H7CDD | 0.010 0.0000 0.0000 0.0000
17 0O8CDD 0.001 0.0000 0.0000 0.0000
SUM 1.148 0.144 0.072
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93]S ol A= tolKAle]l AEHA oty etglem 1 B oty & ZtH(Table 16).
Table 16. Results of dioxin analysis with Sambo bamboo salt (9x; nine-time-baked).

EQET} .
No. &= %ﬁpﬁ] S Sl Fabr?
(op) (oe/e) (pg-TEQ/g
(I-TEF)
1 2,3 718-T4«DF | 0.100 0.0000 0.0000 0.0000
2 1,2,3,7,8—P5CDF3> 0.050 0.0000 0.0000 0.0000
3 2,34,7,8-PsCDF | 0.500 0.0000 0.0000 0.0000
4 1,2,3,4,7,8—H6CDF3> 0.100 0.0000 0.0000 0.0000
5 1,2,3,6,7,8-HsCDF | 0.100 0.0000 0.0000 0.0000
6 2,3,46,7,8-HsCDF | 0.100 0.0000 0.0000 0.0000
7 1,2,3,789-HsCDF | 0.100 0.0000 0.0000 0.0000
8 1,2,3,4,6,7,8-H7CDF | 0.010 0.0000 0.0000 0.0000
9 1,2,34,789-H7CDF | 0.010 0.0000 0.0000 0.0000
10 OsCDF | 0.001 0.0000 0.0000 0.0000
11 2,3,7,8=T« DD | 1.000 0.0000 0.0000 0.0000
12 1,2,3,7,8-PsCDD | 0.500 0.0000 0.0000 0.0000
13 1,2,34,78-HsCDD | 0.100 0.0000 0.0000 0.0000
14 1,2,3,6,7,8-HsCDD | 0.100 0.0000 0.0000 0.0000
15 1,2,3,7,89-HsCDD | 0.100 0.0000 0.0000 0.0000
16 1,2,3,4,6,7,8-H7CDD | 0.010 0.0000 0.0000 0.0000
17 0OsCDD | 0.001 0.0000 0.0000 0.0000
SUM 0.000 0.000 0.000

uf AlZA] A E A8 7] AE F H“@@’E ] 7}%* o
electron) ¥+= WHA} A AH(back scattered electron)E 7 &E3dh= Ao

ATt

o
2 Uy ARE B
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A AL

Fig. 200014 Y= wpe} o] AAlde dAT tAS 2t A dola, Add2 &t
Aol AAol ZA dEytty ¥, 13], 33, 93] 7 S9S AAE FHoew Age] &
5ol = dHE Bola v AAyxs FEdal 2ANHE HLdAd dFLTE

o ez,

: Ray Diffaction (XRD) - -3l °] 12”91 Ge(220) Z2H& o] &3+
2¥ By ZAbeli= SLS9 79 FA4 4 SSP Ao 2R hute
Ag 7 F Ae 48 244 4 2213 (PeakSplit, KM. Software)©] ©]-&# )}

ol &4 NaCle] BFEEE HW XA Z%(20)= 31%0A peak”’} 714 w7}
T ASE & 7 ded, AEFE AR 871K 9] Awe] XM E ~HEY Zi ol9f Ty
S 4 F oy wEA 571A 279 F8 AES NaClelgtal 4 v} 343
HAAeel FQ peakts XA 7% (20)9] 31%, 45%0A peakE ZdkA UEWHI L
peaks NaCle] F& peakom mela] SEaw, 99 € 99 F8 548 Nalls
533 Quba sk 4 7FE(20)% 45%9 31EONA Q% 56, 66, 75, 83%E°] A

peakZ UERGT 1A u%— & NaCl °o]9]9] t& E4d% 3
%_ie 2o] aata Qul 7 v HYAEE Fe, Ca, K 55 & A&

AThar sk TH(Fig. 21).

il

H
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Teww o serwa

Fig. 21. Chromatograms of XRD in 5 kinds of salts

O ICP(Inductively coupled plasma)E o] &3 599 v&F 94 A 4

- 93] 74 AxE S AT JAdAHe] AolE B4 -vwg Ay v 2k

=<9 St (72.01 ppm), Al (1557 ppm), Fe (14597 ppm), S (0.27 ppm)

AL Si (050 ppm), Al (1.84 ppm), Fe (1.84 ppm), S (0.39 ppm)
Si, Al, Fed] xo] 713 949 599 AxA AMEd SFEoA =] AIdAK
F& FAE U E Aoz ARy, didHe Seo 4L S¢o] HIdPuy e 54
Z yoled ol £9 AxA SO, 7FAa9 Fde] 93 Aoz AtgHU,

- SHAe A, S mHAEe FUAe] ASAHE Lol ] 915t VG Scientific 9
ESCA;AB MK-111& AF&3ste] XPS A4S AAlstdl o, o]& F3l(168.38 eV), NaxS:0s
oF o FotFow EAsE AR dddAr. AR FE W8-S Journal of Agricultural
and Food Chemistryeol] +ate] A o]t}

.

=
—._T
AAA, ALDd9y =499 oHg=ES F
o]

3} T-IR 7|AE o]&3ste] wlastAdTt (Fig. 22).
FT-IR 339 kol wFFoez FEol FEI FeHdA OHFFS FA .
Wavelength 3429 cm 'l A BA9% AL A9 peaks 0.053 0.138 absorbance unitS U}

EFWaL S92 0.323 absorbance units WERWT metA Sdo] HLEHH AALG v
3ol OH7IE %ol gh3stal &S Yehddle, o] 2 OHV|+= S99 d4tes=
Ade] o etal Al E T,
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Fig. 22. FT-IR (Fourier transform infrared spectroscopy) in purified salt, solar salt and
bamboo salt

=t

DPPH radical 27 &AWL ~F AR Y free radical 274 oy F4 FoedS 3
7hebe W o2 QA Aolal gt A Aol Fob e ARE¥r Fig. 2304+ &
TEE 1%5H 25% =7 AAA, ALdA S9A9 st AdIEAAE e Atk
AAAH AIHS 6% 2 FEAAE 209 50%%He] &4 EHE "}E}ﬂhﬂjr. =4

1725% s Eol A Fxo we} dAd4s 24 3% F7F8F9al 25% FXEoAlE 81.49
& radical 24 EHE JEREYAT (b < 0.05). wEkA "Ly A Xﬂ X2 free radical
Asol Ao YetA f%kal 9L & oA R s At St Age R
o it ol A3} H w3t AAAEA BV e dALETFOE YT

o
T

B dfr oo

>

100 g

o))
=)

N
=]

UTR<ameTe SO ’;{’*’

[\
=)

Concentration (%)

=—O— Purifiedsalt =—#=—Solarsalt == Bamboo salt

Fig. 23. DPPH radical scavenging activity of purified salt, solar salt and bamboo salt
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A9l pHHEA AiE o] &3l dAHZE ¥3bsle F4(OV) FE(PVC IAAZ & &
Al A =& Yebd) ] JheiEe] whge] xdo &8st
Atk E3 CH300CCH:CH-SnCls +=4(IV) #Eo| thste] NMR(Nuclear magnetic
resonance)s ©|-&ste] EUE Y A¥, ofgf o] LI o] Cl Fold oAHE &7

7h 2@ AR Tt He dde 2AE ¢ AATHFig. 24).

o
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&
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E
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. Cl
Sn=Cl
cl
D,0 < > CDCls
H,C Cl
3V §r{/
cl ¢l

D,0 D,0 with Bamboo Salts
(fast) (fast)
0 T 3+ j 3+
R) J\/\ OH _ (slow). J\ﬁ
~o Sn(H,0),(Cl) ~0 s 2 30 T g s M2 Lacr

n
$HL SN
OH, H,O OH,

O,

(R)=HorCH; x=0~3
Fig. 24. Hydrolysis of chlorine ion and ester functional group with or without bamboo salt.
- 9% dEZ(metal halides) s =9 F&A34 A4 st H=dA 55 4bs=2 A

xol % o]-§7h 5k,

x9] o] FA(V) ZAE9] 7Fie 97 A= Bulletin of the Korean Chemical Society (SCI)

In press.
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Z7F 171: “Bamboo salt reduces allergic responses by modulating the caspase-1 activation in an

OV A-induced allergic rhinitis mouse model® (Food and Chemical Toxicology)

=3F 17 “Bamboo salt effects on hydrolysis of estertin(IV) complex.”(Bulletin of the Korean

Chemical Society)

#2)
<1 AMF>
S E: 478 (oral presentation: 27, poster presentation 271)

2011 Zuras) AxAE
AaAdde] PES A e
Aok FEW AWM 3F fl22a & Oral i)

(2011.09.02. 4
L A=4le] of

2011 International Symposium & Annual Meeting of the KSABC
(2011.10.20.-10.22 A5 ICC Poster 3t)

1. Pupple Bamboo—Salt Prevents Apoptosis of Auditory Hair Cell through the Blockade of
Caspase-1 Activation (Poster)

2011 8h= 2] % g3} 3
Functional Fusion and Systemic Approaches to Future Foods 3F< th 3]:
(2011.10.31-11.02 F-AF BEXCO-Oral and Poster %3

1. Protective Effect of Bamboo Salt on Cochlear Hair Cell Loss (Oral)
2. The Effect of Pupple Bamboo Salt on a Mice Model of Allergic Rhinitis (Poster)
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U3 47 (oral presentation 171: poster presentation 371)

— The 21" International Conference of the Korean Society for Gerontology(2011.7)e A ZAE w3
“Antioxidation and antiinflammation effects of bamboo salt”

- A0} g2 @ FAerE (2011100004 7 R S 9 SR FY iy

¥E2~H 9% “Protective effect of bamboo salt on hepatitis in SD-rats” “Antimutagenic and

anticancer effects of bamboo salt”
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3. AN-AY oy AR(HFAH LR J]=)

<1 AH¥>

ORAY oA ¢ FEA=2Y] 7e R 2 718

=
- IL-322 A=3 @3l x5 THP-1A 2 A S99 FLd =] 7[dSs 9% =4
S HY3 7 BSNA AAA Fo 7+ (NaCDhH.v} (A) TSLPe} (B) IL-182] Aol =
oAy AL gl wdl (C) TSLP, (D) IL-1B2] mRNA wd % oA 3= RS &gt
(g 1)
A 0.20 4 B 0.20
0.18 - 0.18 4 #
? 0.16 " 016 + +
S 014 —;— % 0.14 4
= c *
s 0.12 - 0424 %
{0104 § 0.10 4
=] t; *
‘8 0.08 4 _§ 0.08 ] i .
E 0.06 * E ooe 1 — . x
o - z ==
a"l 0.04 - . H ‘QT- 0.04
= 002l - - 2 )] H H
e i i | -
IL-32 - g2 - + * E4 i3 * IL-32 - + - + + + + +
BS(mg/mh) - 1 001011 - - BS(mg/ml) - 1 0.01 0.1 1
NaCl (mg/m)) - - - - 1 - NaCl (mg/ml) -1 -
Mix (ug/mt) - - - - - - 3 Mix (ug/ml) - - - - - - 3
C D
25 -
8 M
§ 20 L
5 1
® IL-1p
154 — -
% T — *
3
; - IL-32 = + = + + + + +
2 BS(mg/ml)- - 1 001 01 1
& NaCl (mg/ml) - - = 1 =
& 00 Mix (pg/ml)- - - - = = = 3
IL-32 - + - + + + o+ 0+
BS(mg/ml) - 1 001011 -
NaCl (mg/ml) - 1 -
Mix (pg/ml) - - - 3

18 1. IL-32 A= THP-1°lA IL-1B8¢} TSLP A3} 2y =4

- IL-322 =3 ddF M EF
283 o (BS)olA AAA F
& U (29 2).

T 3}o] &} S
o] o (NaCh)E.t} IL-83 TNF-a¢ Aol =A #7429 A
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g Uz FYE= 3ol A @ A& g on, kB 3 &

A=)

- IL-322 A=3k &
u}uﬂx] sHA] 8-

]

o] AAH 3
A+ NFxkB7| 274 31 5] o]
Aol dAld A &1 (C) 18y THP-19A IL-329] A=2.2 714 caspase-19]
e =9 (BS)S H s oA dAHE A el @ F o) Foshx &gke
A A NaCDel - pp38, NFkBe kBRF &4 AASHA @sker,

=
caspase-19] €4 {3t UA N FUtE = FFES I T F JS (A" 3).

B
[...... — = e |NFB
I- -.--“-I Histone
— — — - e W3 | pp38
— een een e ey ey =y e | p38 - = -— e == e = omm | kB
CE
* - * * * * +IL32 s oG- AEDGEREED SN @ | Tubulin
- 1 0.01 0.4 1 - = BS (mg/ml)
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>, 0.16 ‘
—
>
‘-3 0.15 i
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1
S Hoo 7
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2 mll T
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O
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0-10 T T T T T 1
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Mix (pg/ml) - - - - - - - 3
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19 3. IL-32 A= THP-19A4 pp38, NFkB, IkB¢} caspase-1 &4 =4,

o 170

- IL-32% THP-1& A=3le] dd=27]wke-s S
CD11b%} CD14¢] (A) mRNA 33 (B) @z w3o] =7

e W, st AS AW THP-10] IL-329) AFez sl AL Baols
Ae Ao, 549 BS)e AP e w olHd AR FIE A=
wrele] FAA NaCle) 4% B8E oashd 23 (219 4.
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a8 4, TL-324=F THP-19] 2Nz =9 B3}

- THP-1& IL-32% A=3le] diaA Yz 3 A7l 3 LPS® A=38le e =27 71d-S

g2l 9 (BS)E A s a2FdA A5 MolEFH IL-18, IL-6, IL-8,9F TNF-a2]

AL A4 3Fgod INOSE COX-29 wa w3l A8l AL st A4 A
E;l_

T (NaCD9 3¢ IL-69 TNF-a9 A

3
glg (29 5).

g% 5 23kE g2 A e LPS A= § Aol ETRl F4.

b AR A ZFEQ Eol-19] GM-CSFZ #A4=+3 &
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GM-CSF&] Aoz F713 IL-329F IL-89] A3 mRNA 2dHo| =9 (BS)S A s
dFolA A8 A @H% AAA HP NaChE ol dAd AL el (29 6).

19 6. GM-CSF A= Eol-1914] IL-83 IL-32 A,

oold gHl=y] BH wds YA wAAN FPe) FAA=s] A% 2 1 A it

St
7F 30% &<t ”OJ S Azxg 29l Citrus sunkis 2H, 44% 3 5 4 )
o] 33 & 022-ym= ¥ & K-ALL9 342 0.9% =
o] £3. K-ALL-S chromatography =42 73 3te] =& W& Hel HAEES AY3g

2 Citrus sunkiZ 0.9%
%
< (Naringin7.00+1.72mg/g)

JE B7pelA F&3 vubA LA COM 48/802.2 A=gte] 3] ~8pilg % 3t o,
K-ALL3} 9ol s]aetdle] #nE dAE = As 94 49 (BS), A9 (Cs), 139
A NGE Agside W 1o 93 99 £3& (K-ALL)9 4% 5 dAd=s =
A (2™ 7
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1 -
NG {mM) @ & o ow om # -

AAl otgd g A sE Rdd A S99 19 EFE (K-ALL)S Agd 2534 2199

A (NGE A 2FolA APgEe] Ao, K-ALLS s 2504 o 2 3
25 ek w3, A olddAFgA A FE 2P HAdA FiENS A A
K-ALLS H2ld 253 NGIFoA dAE RS Fd & 4 3ow, K-ALLIZEIA 9
& AAE gl (27 8)
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™
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¢ &3 (K-ALL)S A

A opE e Al A ﬂoﬂﬁ g3t WAy EFE (K-ALL), Ay ¥ (NGHE A3}
el $S FAT 29 () K-ALLY NGE A3 aFolA EF dd27]9 vhgo
AAE As FAsh w3 (b)) F4& opdFEEA A EHol FoolA IL-1B, IL-6, TSLP,
TNF-a& 543 23 IL-691A #FostA #as Ae A (L8 9.

_62_



2% 9 ®2 ot s wdol A K-ALLS Aziske] Fetel=r] st oejdA

R S =
FH VA E AEFQA HMC-1°] PMACIE A3t A=3t9e u g3 799 &3}
& (K-ALL), =9 (BS), 13 (CS), A9 A& (NG T AolETIRIY oAAE <
ok (a) IL-1B, IL-6, TSLP, TNF-a =% #&atA A sslew, £38] K-ALL1H9 4-%
2 4AZ 298 (b) mRNA 2SI A3 AL F9E. () K-ALL, BS, CS, NG ZF
A F4o] gl AL &A% (19 10).
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OVAZ %538 da 7] ug S5 2doA A
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(NG9 FLdU=7] vde &l v 7z A
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A% gAH AL FAF (27 13).
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T3 TNF-a 2 IL-19 g3 sx @34 &9 1FA(ALT, AST) W3l ofgfel 2kt
TNF-a 3 IL-12 Thl A€ ¢ cytokine2A] A2 HHe] fieo A FaFs v
TNF-a#} IL-19] 4§ & FAF ool A controlel Hls| & o] fojx o=
F7betad T Egk AST 4] A-¢ 93159 Fola 9 controlae] HlE| ¢4 o=

wrek o™, normal(sarcoma 180 7| &) A =02 Vet ALT 49 3¢
e 59 FoAAA normald FAFSE FEOE UEETH



BAGA A HAS A H ] 2447k, 484)7F, 72417 29t primary culture® 2 A &9 o0,
control 1] splenocyte®] &4 A=E <3ty LPSE Aoz Th2 B-cell?] 4
dol, ConAE Ao =M Thl T-celld] Aol X4 AS ol&sslon L dite=

obefsh 23t
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¢ 5 Ao, o= WelEAe) SHoRH FF A EEL T F AL

* AOM-DSS& Azg A3 AR
- =99 I AWasel U in vivo AE-S AL 157 £3HAS vk male
C57BL/6 mouse®] AOM-S 10mg/Kg#® 13] EB7FALsE 3 23 Fof DSSE &9 2% &
o &

h

52 HbE 1573 5938 & 257 FoF, o|% 2 < 1577 o8
A4S XT3 Am ARE HIESE Aol A WA DSS FoF HAld wodsAT) sy &
TNF-a IL-18, IL-69} 22 F 2 inflammatory cytokineel] t3F #2418 28&}a, &3l I
[e]
&

& ,
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o g 240 W@ JUAAE AR,
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30.00 ¢ AOM/DSS+PS ——-AOM/DSS+SS
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2750
Z I
(O] X
2 2500 l 1 : ,
o
o
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2250 |
2000 1 1 1 1 1 1 1 J
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Folsl o] AFo] AT (NormaDsol v|sted =A #A3H oy, 1 99 33 =9
(BS3X) ¥ 93] £ A(BSIX)TEAE 2ol 7l g1t
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Groups Colon length (cm) Colon weight/length Tumor

(mg/cm) numbers
Normal 9.19+0.95° 18.00£5.12° ND
AOM/DSS 7.78+0.37" 64.63+17.95 18.3+3.3°
AOM/DSS+PS 7.81+1.08 60.49+17.80* 18.0+2.7°
AOM/DSS+SS 8.00+0.49" 59.53+5.18 17.842.8°
A)OM/DSS+BS(1 7.90+0.87" 44.60+10.49" 10.3+1.67
X

b b

}AQOM/DSSHBS(S 8.20+0.90 38.61+7.70 934157
A)OM/DSS+BS(9 9.00+0.53* 33.90+9.76" 7.9+2.0°
X

*Data represent mean £ SD.

ac

Means with the different letters are significantly different (p < 0.05) by Duncan’s

multiple range tests.
ND: Not detected

AgEAl AOMDSS £ phes skl WA 9Fe 9 wEel iy
% wAE FAGC

AOM/DSSE ©]§3t9 s F2s vpgro] digs AF3te] 2o
24 A5 AEy dFGoz A3 e WIE #Es)

778 cm® normali 919 cm$Ql Aol w3 Zolvt

AOM/DSS?®] Fof 2 AGA thdde] AEEAES ¢ F AATh As HE L2585 AT
3 o g Zole AADTFPS)AA 781 cm, HLAT(SS)olA 800 cm, 13 =
(BS1X)el A 790 cm, 33 =9 « (BS3X)olA 820 cm, 93] =@ (BSIX)elA 9.00 cm®=
el o 53] 93 9 oA axrt 71 A ek

oA+ 64.63 mg/cm= ‘«}E} AT, AL,
o] e *r7ﬂ 710] vl &2 60.49, 59.53, 44.60, 38.61

AOM/DSSe| ¢l s
STk AOM/DSSw2 Hat
3 =9 3 3 =9
79712 ERH T

o]l e g x4 e F% /= Table 19 e
1 & Z Yy dAATE, Ad9L, 1
99 3 9w o U 2% A < 180, 178, 103, 9.3 €
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4 Means with the different letters are significantly different (p < 0.05) by Duncan’s

multiple range tests.

- 454 cytokines(TNF-a, IL-6, IL-1B &)F<T< &4 Ed, gy A 9 28y vgap
7P #EAdel Euh B AdelM TNF-q, IL-18, IL-6% IFN-yo 2dFS =43 43
Normali o 4] TNF-a, IL-1B, IL-6 ¥ IFN-y9] s%& 77} 280 + 14.8, 46.3 = 23.7, 35.4
+ 249, 100.6 + 22.3 pg/mLo| %3, AOM/DSST A= 27 2584 + 16.3, 214.7 + 84, 337.7
+ 19.2, 3349 £ 9.8 pg/mL%E YEY} BE cytokine® F%7} normalitell W8] Ar3FAc).
AL 2 ALddrel A d5A cytokines(TNF-a, IL-18, IL-6 ZIFN-y) o3 +=F
AOM/DSSw ¥ vl 523 b8 vetdiny, dixdda #dd 7P F8.3 cytokines® &2l
TNF-q, IL-1B, IL-6°] +& —ﬁ—ﬂ A7 £9g AFF BE 7oA AOM/DSSo| HE
@ FAE Yehilew, 538 9 3 (A TNF-a 1932 + 337 IL-1B: 1675 +
16.3; IL-6: 2429 + 24.1 pg/mL)Oﬂ/H frold o g 7hd e FXE verde we 93] 59

S FdF 4 AAY H=3 IFN-yol A = v=d 4gs

"}E}‘ﬂoi 9Q Oéiloﬂ/ﬂ 7V* 2 A EHRE HERA

4

ﬂ

ig
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normalT Xt} EE cytokine®] mRNA @& 50| F713)

o Yep ATt AOM/DSS <

Ark AAAY ALdAS AT ol A AOM/DSSe| vlste] AZ4 cytokines®] mRNA
Iy o] vs=a A el e tt], AT EoA 53] 39, 93] SHTS M e ¢d
FTg "}E}%Oﬂ ueh 94 T Ut BoldaE e ¥4 R e avE oA
AN Foles 4= vk A inflammation ¥ BAGNOS, COX-2)2] wd 5 L3
=gk 235 vetdllth 53] 93] sdwel A tigeh dA 2 9GS AAAIS S0
ATt

0 %9 Fulwr mx

* A3 55 (C57BL/6) 7]|¥ke] av|vt g3 A

AP 1 nAgHol e fFrEstuA uig 7
)

]

issue)o] F-A= ofef e} o] YERTE

—t+

adipose
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A 293 A5 wiaelA o ddel FHEE & 5 vk B9 A vl E A
AT AAE AASIEE Aok AARIARR] SREBP-1co] W3 #o] @438 #Aadt= A

°% U

»

I
2o
o
o

HerA 2o F9e AWAEst ol A3 A§3te] B-oxidationd 7=
Ashe 71de Avs Aoz bt oz Sl AF F7hh 24
tHALe] M-S A 2 o|Eo 2 M H|wte] Aduls el dF ARniagE 23

4 Bz
o R rE
DU
m‘;"g

%0
o

* A AE Z)uke] vt g3 A

- 23E 3T3-L1S 53 89xd HAEHm 0.1%9 AAY, I, 913, 33, 93))o.=
A eet e, Oil-red OF HAg % 1sopropanoli k5l o] 505nm FlolA] EFEE A=
FozA Ax W TG 4% HAFsaud. 2 23 9359 AL TG 4 &0
controlir ol W3] f&& oz 47| L}E}M

- Leptin ¥ adiponectin®] #4] &S ELISAZMN AZdtglon 1 At ol zZul,
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- Adiponectin® leptine A& AulE = 98-S 3= 2oz 4yA vl = leptine X HHA

=

E e A &l wel 21 En o] nl#ls] F7kekE R adiponectine AW S
Aol 7tgEFE elo] dadtt 93] A=<ql AP leptin #H|FE AAALS EE WA
garoll vElA fFodoem ARHASES & F ded, EujHEe AAA>HLA>13F
>335 =9>93] A=9 com vewr E3 Fdd AT wiFH o2 adiponectin®]
s B8 A9 AAD 9 AL A2l 9 adiponectin 4] 72 v A gl H]F] vk
A vhebd w9k 13159 A FoaE ool v A g vjs2d Eu e el S
o, 33 =g 98 A=de A wi 3lgol w#Ed adiponectin®] 4] S %%”\VJ A
° 2 UEwuy

- 0.1% Ao MXeA RNAZ AFd 2 wdzS PCRZ £43 Ay 93 g9
C/EBPa9] #dze uxgas @ AAG-ddd Aol vls] @A vebdoh. FAS(fatty
acid synthase)®] 4-% 13 % 93] A5 HgtolA] dd o] @A el e, CPT-19]
A 59 At o Pl AAYG @ HAAdA HYwe 4¢ny =4 ek

S in vitro 2ol Al vlEtA XS] EIAHE
=]

% % e
Pz AAE ok W AAE Bashe A4 2He Hshe dEE an

0 %ol faARA ¥A 2 HAY it
%9 Ax F AAA i+
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e o Az Y FE BAQL Hol 1000C ol Fe] AL AtmE awF thels
N3k ge §AEA BAG $g AFHe Ak wed] B AR A¥el AgHE SA
o F9¢ £ 57 fate) 98 AFAY FaAEAS BT

pi= ofpfeb Ahvh 57 FAF AE B tholsale] A

2
il
=
v
o,
dlo
2
o
o
i
&
i

Dioxins GA=4Y =4 GB=4 K=4 S 49
1368TCDD 0 0 0 0 0
1379TCDD 0 0 0 0 0
2378TCDD 0 0 0 0 0
12378P5CDD 0 0 0 0 0
123478H6CDD 0 0 0 0 0
123678H6CDD 0 0 0 0 0
123789H6CDD 0 0 0 0 0
1234678H7CDD 0 0 0 0 0
OBCDD 0 0 0 0 0
1278TACDF 0 0 0 0 0
2378T4CDF 0 0 0 0 0
12378P5CDF 0 0 0 0 0
23478P5CDF 0 0 0 0 0
123478H6CDF 0 0 0 0 0
123678H6CDF 0 0 0 0 0
123789H6CDF 0 0 0 0 0
234678H6CDF 0 0 0 0 0
1234678H7CDF 0 0 0 0 0
1234789H7CDF 0 0 0 0 0
O8CDF 0 0 0 0 0

(&9l pg/g)

- PCB(polycholrine biphenyl)w= 2H5A|, AstekAlE E& AAA T 2o o, 1970 )
AEA HAdo] A5 e AV RAF o] Abgo] # A= Esta 7]E9]

PCB7} 374 #l& &3 dAle m9-F45= TA7 A4 5

A% Wl PCBY ks Asste] ofgfol 22 ZA3E dojllty. PCB#R+

9oy, WHOCA A% 54574 (TER#S 283

dioxins ¥ PCBs#9] 2&%5 ZH#FHS 000002 e} ALaA 57840 A%

e
Z B 4
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PCBs GA= < =4 GB=4 K= Ss4
33'44'-TACB(#77) 0 0 0 0 0
344'5-T4ACB(#81) 0 0 0 0 0
33'44'5-P5CB(#126) 0 0 0 0 0
33'44'55'-H6CB(#169) 0 0 0 0 0
233'44'-P5CB(#105) 0.0000 0.0000 0.0000 0.0291 0.0000
2344'5-P5CB(#114) 0.0000 0.0183 0.0000 0.0097 0.0000
23'44'5-P5CB(#118) 0.0147 0.0044 0.1521 0.0652 0.0152
2'344'5-P5CB(#123) 0.0081 0.0104 0.0666 0.0083 0.0450
233'44'5-H6CB(#156) 0.0000 0.0214 0.0794 0.0817 0.0699
233'44'5'-H6CB(#157) 0.0000 0.0000 0.0000 0.0619 0.0000
23'44'55"'-H6CB(#167) 0.0000 0.0000 0.0250 0.0318 0.0365
233'44'55'-H7CB(#189) 0.0000 0.0034 0.0241 0.0173 0.0000
22'33'44'5-H7CB(#170) 0.0660 0.0774 0.1693 0.0548 0.1674
22'344'55'-HTCB(#180) 0.0638 0.2583 0.7026 0.1997 0.3996

(&9l pg/g)

- PAHs(polycyclic aromatic hydrocarbons)y %3 @8 F 33l %EH%XE‘E %Eﬂ 9o
24% oo fEASo] EAFAT, A EAE WE

e B4 71538 F2 PAHO s 243519 WHQr e @j% . =
< AEHA e, EPACA 1A A4S 7HATEQ#LSE HdEd U=
& WxydgtEFe R sbetol e WS 002 e
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Benz(a)antracene

Chrysene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene

dibenz(a,h)anthracene

benzo(g,h,i)perylene
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(91 ng/g)
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HT-29 A 28dAEL
A A= Aol 20%E 7 bﬁ:_g_ A%
| 77h 16%9F 13%°] A8l &

&5 e ATH < 0.05).

(e}

KeN
=

o Ae) G

A2H ABE 05%9 TEZE Y3
b oF Wl AU A X FF HIH
Aa} AFAFL 11% 5% A5

ODsyo (concentration

of sample, %)

Treatment
05 1.0

Control (untreated) 0623 = 0.011**
BT 0585 + 0.009" (5) V 0560 + 0.008% (9)
o A 0549 + 0.003° (11) 0511 + 0.024° (17)
e o w HdY 0.518 = 0.0207 (16) 0451 + 0.014° (27)
A Z8 AL 0536 + 0.027° (13) 0509 + 0.007° (17)
AFE 2 0.492 + 0.006° (20) 0.375 = 0.032° (39)

Y The values in parentheses are the inhibition rates (%).

af, A-F

o

according to Duncan’'s multiple range test.

Ao Au7} HAW Al 7HH FRF9
Al &#e I[CP-MSE o] &3l =
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Mean values with different letters in the column are significantly different (p<0.05)
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T-29 81 HCT-116 1A A&gAEA 0.5%9]
3ot Ay W E2 Azxd 59o] 44.3%9F 47.4%,
stainless steel®. & W& 93] o] 39.1%9 425%9] GAE A AsLS UeRfo] WE
HEo 93t 754 Aol stainless steel €719 -3l val F93AA vESETE o] g
A 1% vz AYstas W FARH YEE

- oldel Ayz E d =9 AxTH FolA AgseE &7 AAEAE UlE "HEo]
stainless steel Bt} A3Het Ao =2 of AZT)

=

- S5 #® #E, AT e 425 ofdet 2t

A

_ ul 1y
24 A N 7k 9l JEF Z5
="

FE1(4AW) 106 <20 228 776 420 87.6 6060

22094 9]) 336 <20 301 91.2 199 59.4 2030

kI 306 25000 3210 124 93.7 92 3100

2] 4 3.66 <0.1 1.84 <0.1 <0.01 8.01 1.38

LS g ICP AAS ICP AAS 1ICP AAS
(2% 9 Z& @9 ppme = YERY o)
- AlFoA FAdE = 574 A= 2 987 @ JYdeY FUE 2449 ol 2

pig=
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Na | K | S Mg| Ca | Mn | Fe | P
Concentration (%) Concentration (ppm)
=9 -3 | 32384 | 0463 | 0699 | 7248998 | 696.319 | 0012 | 0.037 | 0.045
19 -4 | 35937 | 1.747 | 1.122 0.180 0914 | 0000 | 0.121 | 0.382
S=d-" | 32413 | 0523 | 0568 | 6650564 | 1076.421 | 0.000 | 0019 | 0.057
S=aA-x | 32884 | 1620 | 0675 3529 1.047 | 0000 | 0111 | 1.099
GB=9 -3 | 32442 | 0477 | 0509 | 6336.653 | 921.565 | 0.000 | 0.028 | 0.044
GB=4-# | 35693 | 1.379 | 0.627 0.095 1444 | 0.000 | 0254 | 0.786
GAZ9-A | 33883 | 0.137 | 0211 | 1444.079 | 785420 | 0.000 | 0015 | 0.059
GAZ= A | 33704 | 2620 | 1.025 7629 1.077 | 0.000 | 0037 | 0.413
K= -3 | 28994 | 0706 | 0628 | 7895805 | 705715 | 0087 | 0026 | 0.062
K=9-2F | 39.134 | 2.368 | 0.602 0.927 1546 | 0.000 | 0086 | 1.505
- 3 SUIALY A= O 985 JALdEES A 1.0% sEZ AGS dA X AHg s &
MTTZ Fguss AFsgom o Avhe oles 2o s599) 98 A4 A4
HALA = ddasol 71 £ Aoz e o (FAE 41%), GBS 9 HLH(35%)3%
K99 HLdA(29%)0] AE ot} o]yt dAdPo] A=do=z 7t3d H4¢ GAEHEY
FgAi ol 7T1%E 7 =A JEs e, I tgEo = SEHFYo] 68%9 FUYETE V=Y
o},
ODswolconcentration of sample)
Treatment
Solar  salt Purple  bamboo salt
Control  (untreated) 0.446  + 0.005*
S=9 0263 £ 0.007'(41)Y 0.143  + 0.009°P(63)
GAZ4Y 0.352  * 0.006"(21) 0129 + 0.011°(7D)
1= 0.330 * 0.008%(26) 0.178 =+ 0.011%(60)
GB&4 0.290 + 0.010%35) 0.152 £ 0.007°(66)
K= 0.317 + 0.006 429) 0.169 + 0.006%(62)

Y The values in parentheses are the inhibition rates (%).
a1t A-D

< 0.05) according to Duncan’s multiple range test.

- 2gal 2S5 A=SdY 2 ds dEdE
A2]dk & MTTZ g4ass A53de
AdAe dA AdA F FgET] M £ Ao
AL A30%) 7 KA ALdA(©25%)°] HAE °%
A5 GA=He FdE ol 64% % 7
FAass 7=
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7247 1.0% 52 HT29 o3
A3t oot

Mean values with different letters in the same column are significantly different (p

A EZ o

2tk S99 98
R 2.1 (37%), GB=4] 9]

th ol#d HLd Yol ARpmdo =z 7had
= et ey, I thgo® S5¢ol 61%9



ODsyp{concentration of sample)

Treatment
Solar  salt Purple  bamboo salt
Control  (untreated) 0472  + 0.007**

Coszg 0207 +001I'GDY 0184 = 0.006°6L)
GAZ ¢ 0368  + 0.008°(22) 0170  + 0.008%(64)
159 0392  + 0.012°(17) 0231  + 0.009°(51)
GB=4 0.330  + 0.008%(30)" 0.189 = 0.004°(60)
K4 0354 =+ 0.005%25) 0212+ 0.006°(55)

Y The values in parentheses are the inhibition rates (%).
b AD Nean values with different letters in the same column are significantly different (p

<0.05) according to Duncan’s multiple range test.

AARY, olg)s FAOZHN UehE B E 2o

140000 -
14000 -

. 120000 =
120000 - -

102000 - 100000 -
L] #,.{]15 LTI #/.[]15

800 - &5
apom - i ] 0 ]
e b | ST B |
JM ;T \—-JM | C12p
o000 - -'l ! G | -4 | T

T T T
1zb0 LLsil] 00 L] 4pn 0

=
=

AAAe] XPS A9 XPS
- AALES XPS® ZASE A3l ESCA Cl2p 2FEH 9] peaks= 196.3 eVo @ YEG O,
Cl9] peak: 3709th 28 v Nals peaky 10709 eVt ol AAQ Ao HHd H2A A

NaCle] %3¢ T2 weli Axel sk

o

ASE= ZA 2R ol Cl2p peak”} 197.1 eVl e ™ Nals peak €Al 1070.4

2

a4
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eVE vetath o AA AT g ww g Mgls peak’} 1302.3 eVE 7] E3}3 o1, o] 24
AAE 21 78 IHEFORE FAE v JAHL o7]o] Lol dEvtivgol
e A des & F AATH
T M \ lf,,f----i<%
wl_wl 0
vos  denc ko i 100 :{:L_.&LJ‘::
13599 XPS 385499 XPS 9% =49 XPS
O =49 Wl NaCle] Aeld AA
- 5% NaCle ZHHHCD A9 7|(NaOID ] F3kwkg-el o3t dom F&HoA FAS
vebdTh whebA] 2 ATl dojA SAo] vEhlE ohekdt E—ée% <@ AxAg ¥
235 = NaCles A& e vk gpEe osh Aoz dudrt ofgs oA Axd =
A Wl NaCl& A¥aoz2 AAst Jd& =45 o838t st d+5 ddste= 2o 24
=y
- EDX #4 A, A5 33t3 JE NaCle]l 32 of 93.7%°l9 yrA 6.3%% vkl
v, 24, 3 55 X393 1 dRr=olth of A=<¢ Wf NaClo] A¥jdo= AAd &
2L ol 2 WHoZ Azttt
<Preparation>
[1] A=9 1.5ge 32 S5 5.0mLel =¢
[2] 74ZekA Aejd F& el ofAlE tmLE HHB| 27|15
[3] A-2olA 24A3F WA tH E/otME EFE Aol &Fe NaClg o] A =
I ke 2226mge] Tt
[4] <=3 NaClZ2AS Zodll o] N8 Rotary evaporatorE o]-&3fe] fH-8 HAx3
5 o] & 4%},
[5] [2]9] ©Aol A, kA E 16mLE AHE&3stH =43 NaClZ2 42 688.8mg 44 ETh

A NaCl &=
(mg) (mg) (wt%)
A=< 1,500.0 1,406.2 93.7
olA & SmL AF&A 966.0 851.0 88.1
ol & 156mL AF-&-A 663.6 305.2 46.0

F=s SEM % EDX=Z +

_93_
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Element =9 Entry (a) | Entry (b)
C 7.365 8.957 8.591
Na 45.160 42.366 30.246
Mg 0.401 0.072 0.250
Al 0.051 0.069 0.452
Si 0.069 0.074 0.298
S 0.434 0.528 15.011
Cl 45.060 46.563 23.527
K 0.963 1.035 21.429
Ca 0.390 0.243 0.000
Mn 0.073 0.049 0.085
Fe 0.033 0.044 0.110
total 100.00 100.00 100.00

o] 5

, tA, A 5o AEo NS & F Ay T3 AAHu Ao w @z Al
& L& o]y 3 AE-E9 ¥ A A (amorphous) E&A ]S &

A7bel= e 243l 59 U NaCle dae d3= dz x4
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Ao A NaCls& W 8}3HE(Entry(a)
A=A ol # HT-29 thad Al Xo
AasE dojdlty 05 ¥ 1%=2 A
ol mls] GAEY S
Bt} entry(a)®t entry(h)7} S, K, Fe

AR S EE
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4. 134

7} NeH AFAR A
O ATHIAFE F7))

T& A= il A A QA | 7]E0lA A ES 7€} Al

A 8w 7% 2® 15
*1)

<1 AE>

=3F 170 “Surprisingly, traditional purple bamboo salt, unlike other salts does not induce
hypertension in rats” (TANG)

‘The Anti-Allergic Mechanisms of K-ALL (a Traditional Korean Medicine) in an
Allergic Rhinitis Model’ (SCI & Aol XAl )

Tnhibition of IL-32 Signaling by Bamboo Salt Diminishes the TSLP Production and
Macrophage Differentiation in Human Monocyte Cell Line, THP-1 cells’ (SCI & A4

of AAF )

%{ 571: “Alkaline and Antioxidant effects of bamboo salt” (J Korean Soc Food Sci)
“Antimutagenic activity and in vitro anticancer effects of bamboo salt on
HepG2 human hepatoma cells” (J Environ Pathol Toxicol Oncol)
“Bamboo salt has in vitro anticancer activity in HCT-116 cells and exerts
anti-metastatic effects in vivo” (J med Food)
“Bamboo salt attenuates CCl4-induced hepatic damage in Sprague-Dawley
rats” (Nutr Res Pract. In press)

“Insight into bamboo salt effects on hydrolysis of organic tri—esters” (Bull
Korean Chem Soc)

#*2)
<1 AMF>
Sy r3: 37 (Oral presentation: 271, Poster presentation 171)

2012 2 A A s} HEAY (32 54, 7oA ATAs e Aol dAwe)
(2012.09.21. aTAYH 52 thH3] 97 Oral ¥ag)
deol de=r] W4 9A7]s (Oral)

2012 Quality of life: Food industry and health
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(2012.10.31.-11.02 A== ICC Oral and Poster %3%)
1. Allergy and Bamboo salt (Oral)

2. Inhibition of IL-32 signaling by Bamboo salt diminishes the TSLP production and

macrophage differentiation in human monocyte cell line, THP-1 cells (Poster)

<2 MEFE>
S 47 (Oral presentation: 17, Poster presentation 371)

2012 Sk=p2)sEed Fufets A 7| =) E
(2012.10.31. A== ICC Oral and Poster &3
1. Salt and health Anticancer and antiinflammation effects of bamboo salt. (Oral)

2. Antimutagenic activity and in vitro anticancer effects of bamboo salt on HepGZ human

hepatoma cells. (Poster)
3. Anti-obesity effect of bamboo salt in vivo. (Poster)

2012 tfakesietsl A7) skt 3]
(2012,11.09. Aoz 8kl Poster WH3F)

1. Chemical properties, antioxidant and in vivo gastric injury preventive effects of bamboo salt.
(Poster)

=9 uh3g: 37 (Poster presentation 37)

England Nutrition Society Summer Meeting 2012
(2012. 7.16; %= Queen’'s University Poster %3

1. Increased in vitro anticancer activity in HepG2 human hepatoma cells and in vivo hepatitis
protective effect of bamboo salt. (Poster)

Experimental Biology 2013
(2013.4.20; Boston Convention & Exhibition Center, Boston MA, USA Poster %3%)

1. Anticancer effects of bamboo salt on human cencer cells and on buccal mucose cancer in mice.
(Poster)

2. Anti-obesity effect of bamboo salt in vivo. (Poster)
#3)
<1 AE>

E3 29 K-ALL ‘€278 A, <927 N5A
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WS 40-2011-0057456 B3 S 40-2012-0035979

T2 20124 089 219 #2717 wmd: 20224 89 219
<2 A%>

53] S A e Y 240l Sid VA =9 B ole Az
Z s 10-2012-0158579 9 9k 20124 124 319

SR AAT (5) BAA ()

G AR AT s AR ARE, TR, BRAE 5

SEELE!

<1 AEF>

2012 2 A AE AEAL, D 2012 Quality of life: Food industry and health < th 3] o

A Fd9 g 7)sel diE gaFoeR S99 LdEY) v A Te, FEE 2T,

2 a2y A% dH dF5 MEEe 23 A 7|dE TE-FEIINOH, o= 59
L43 ¢dEy) 3o +124 A5 e ddE ¢ e

<2 AF>

g9 GgdrleAded diE 20129 A Ed¥es  “Quality of Life (QOL): Food

Industry and Health” St<th3 = i%‘ SessionE 9 ¥ SR EAE doutay 5

Ao A] a3 9 SEAFY A7l diE] Turdor 9 FAVeHAE T

E-FH39 A, ol gk MAYSY oy o A ANAL gl F& A A AHA

o= st A5 T, oA HAd F e AxW Fol THEESE

A el MASe o] Ayso] aUE AEE F e

O AS8ZH 4 diuvlas

- FHAFHAAR] AN weTL Aoz s v e thEAs A AT ol A
A Y Y AE EaE

AEFTH W&

1. S92 AAdL2T02 A MAGS F77HAE Zolal &g dWste 7S F2A
A F Jes T AT (20129 119 299 KBS-1TV o vldd)

2. =49, we 3AF TUESE IdYay UM EE Zxﬂi AdirgozZAe 49 ¢
2 AT aHE FEIA (20129 12€ Vol. 185 2% 44)
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5. 225 §ojeH] 5 el

(9] : )
Moo gel T A AR | 2455 ) 31
v &7 93,580,000 22,950,000 | 30,630,000
cBEED
719A QA
A T 4 14,700,000 7,350,000 7,350,000 A=
14,700,000
AR 38,880,000 15,600,000 | 23,280,000
H oz 49
ZAu| a7 112,398,474 43,173,504 | 69,224,970
ER R 3,358,440 1,000,000 2,358,440
= 2] o H] 3,186,830 3,186,830
SR 4,000,000 3,000,000 1,000,000
AAkA 2 3,000,000 2,000,000 1,000,000

o
o
it
A
rH
rjg
23
&

91,339,700 33,660,000 | 57,679,700

3] o] ] 7,013,504 3,013,504 4,000,000
R
SEEA
APz
A w2 v 8,160,000 3,240,000 4,920,000
A 174,138,474 69,363,504 | 104,774,970 | 2 dE: 26,500
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3. re]oin]
& =ol| A
o372

A wEEe]l fo1EN olak WA @& oldb 1,500,000 014 3,000,000 0.2 Fo )
0

2,

=
4
oo

ox
=
B
jaitl}

Olﬂ oX,
r o
re
-
r‘ﬁ
o,
i)

of.
ki
A

ukal zhel 2012.09.06)

il 5
A AW wiet AEA Ade) B LuAE ol o3 W
=
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o0
0
[aw)

<
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<o
[a»)

(o,
ox
oft
lo
Ay
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S
2

e A+

9 wFEel A MEEEEIIE, A§Ttel >N, FHG A

D xE dhAbe] LS A FR B oE Ao B ZRAE Fojd o3 WHE

Holol e o] WE(F o x| —F W olA|; 2013.03)

)

o] guffodn] o4k WM @&z o4 1,600,000 004 2,600,000 0.2 Fof )Y
il of| Ak 49,879,000 ol A 48,879,000.2 7+})

g wfjon] R

Weldl&= dE 88000009 #3Y =9 AE7F 23H o A+

g M= W74 (2013. 7.14-20 = — 2013.4.20.-4.24 w] =)

N# == Nutrition Society Annual Summer Meeting 2013(2013. 7.14-209
3 @ oJAS mFoA 7FHH Experimental Biology 2013 (2013.4.20.-2491

Fojahs Ao WA S
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J Kerean Soc Fead So Nutr
709, FI07 -~ IR am

15 4] i ooy £ 8] 1
hittgrfd x nr.g."!ﬂ ARk 2012 419 1301

S8 gzl ¥ g5t 5o

= 2. mes wag"
e AR BT 4SS O
e pbcl 8 B

Alkaline and Antioxidant Effects of Bamboo Salt

Xin Zhan’, Ok-Sang Jung’, and Kun-Young Pak"

"Depe of Food Seience and Neteition and “Dept of (hesmistey:
Fersan Natiosal Dneversty, Busan @9-738 Korea

Abstraet

Mineral eomtents af vansus salts were determmed by the ICP-0ES metha! Bambos st (haked 9 times)
et lnedd mare potassiam, calaum, magnesium, and mangamese, compared te purifed and solar salis Bamban
wlt Juaed o pbl of 1104, laghes than those of moded G20 ool wola (9130 walis Contents of [OH ] were measmred
by wang the FT-IR spectra Bamban salt exchabatesd higher reduction patentiad and eonbaned more OH prouaps
than purfied and solar salis The rechaetion peak of bambon salt was ohserved to be abont thres mes hroader
tham that af solar salt in terms of edox petential amperometsy. At a galt smeentration of 25%, hanbos <alt
showed hagher racheal seavenpng activities (31 4%) than solar (5 0%8) and anfied (2 0%) salts, as evaluated
by DEFPH assay Bambas salt mevealed alkabne property, more OH groaps and antescdative activity

Hey wards bambes st FI-TR ampemametry, DPPH, antiasidation

M 2

*E—“l FREC HYY AA-F(F L), AHE, 7
F4E Fo glen, 34 HYEH JAE L HFEee

-.—ﬂ%‘l'#-[h Sde fvel Ay NPLFeR 2R
B dsle] g, Yk HeE g g HYEE ¥
HELZ Fibe] BI0—100 o 4ol 4] 12]d] 4 OE|7=] 3
& HE e tEel k), Halw Al 1%, 33 W 02 +F
Fde| FE 4FE5} £ojtch 0f] THe ¢ F AW &Y
o] sl Hzhekd] 2 Fa| fe)zt gloo] g F5-H
Ao FG(zEd)e] fiot AFHe| PFEelale BHe o
gt HFda|} HYgde| bEolale HUE GHARE §
A opA|9h e FEHAE A F FEE A48 tge]
AYHEE ek THE A YA ol R TYRE Ka
s Clojalst #zadyey s 48 5 we 8 4P s
FE LA £ o], o] F HAE w3 f e s 2e]
EeltHy gL 58 Hd JERF FE BEE o)
eb # oepadlg e B U ovRs thdle o
o] qlda) ot FYH L FEE FUR sy e
o, ZdS ookt WelE Hgahr) fE A g e 2 Mg
Hel] Atk g At eolFR 2 2l A el a9

1ll_'.|:|1':|'|.-.5|:l:l.n:li::a muthar. E-madl Junyperk @pusan ac Kr
Thones 82-51-510- 283 Fax: &2-51-514-3138

o] P YHEE ohsh HYUE £E o= AHF LEEG
EoAA A et AR A o 40 T s
o] gl sead gawsla o)

18] A Ee g T4 eprrEa g g olw glen] o
#e] pHe A3H4e Sd4M o5 Feaaam) 2 57
Bt pH A7) F & bzl Me] fioh ik A EE Y
e a] pHE Y4 5 tloo] ey A& iy pe
Habd Kge] UoHA), thabn B3R ald] Ha) fE 4kt
& A AL 2EE Foh Rt M) ouRE e
e A Yol Bagd gadsnay Ho god
ME AR DA 2BE KA T e A
& Yo7 s dhoh B A EE fu4bb @ AAY A
Bakg g, A Frh YN e Yge PR R fE
FEHTHL

2o 2wy sge] shelal i Q| we
& pH &3 ICP-OESY, FT-I spectoanety & redox o
tential amperometric 4 T B 63 dhHe 2 o w s
%3 DPFPH radical £ H84 &34 298 $ijo] 49 4§
My, HAge) i 2|59 E vizaaat ddd
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Oral ¥3 17, Poster 3 171
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Oral ¥3 17, Poster 3 171
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The Korean Society of Food Science and Nut
* korea Food & Drug Administration

d by
7}
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S11-3
59 ¥ SHYSAES dogsnt

wig', = 8

RUEuE AEEYHL

e frive A 34T 42 A2 ged, dudes T Fe AYdE Yo
AFeg Habel 300-1200T ofdeoll F91 13]0) 4] 98)7t=]g) A Fo] vhEe] Fck 2Rl o) S A4
o oo} MUY EE of HEF AFEROE 4 F e £ o g o Fo 490 ool
WUE AR FHARE ALEFol gk A2 gy 3E S e Hat @ opel ohiEw, v, WS
. gheld, AhetEst golziA 2 7lgdel gl de® Basn o

®REdAAE S FHE ol BT AT shelvt Aote] diaf A7 gy K L8 BHEATA F
oh FAGE pHE 68, HYHPL 08 JehhUAT SHL o8 Lol vid) pHE 24 10-118 e
WAtk Redox potential amperometric amalysis#t FT-IR spectrometry & AM8-8le] 3¢ A3 S92 OH7| S
wel §hireha UANT DPPH 59 HFCIME & 48t 588 depsich

F9€ 19,35, 0512 W& AF7H FIESF FEAE] BAT i vivo W in vivooll A1 2] B FAo]
Fa=Ench

Setmonella typhimerine TAI00E o1 8-8F Ames test®] 4 MNNG (N-Methyl-N-nitro-N-nitrosoguanidine) %515
Az g 7ol S5l o P gAY S4do] AAAY FAGH LWL HEAWe| FPE e
uigleh chE AFE MNNG 8 Edule] 848 B0l dores staAw, S92 gEael #4e 2l
o §E HCT-116 214 kA Eel A ¢ #ele Baxe] S8 & 27047 2 Bel-2 dale) W3l g
A# A Ee] apoprosis & Fatd o BAlE HAH §9) FAY Al Y 57 dedA et
THFig 1)

g YT Ada A9 NOsst coxze) e ddds oM E Hsd Ad #498 Kol S98 Fe
o) Foh o 4F B9 AU BHE felFoz JAsg e FAYY VAFL 2 B 2
aAvhFig. 2)

1%

PS: Purified sall
S50 Solar sait Bamboo salt
Fig. 1. Effects of bamboo salt samples o protein expressions of Bax and Bel-2 in HCT-116 human colon carcinoma

cells,
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Oral ¥3 17, Poster 3 371
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The 17* Annual Meeting of
Korean Society of Cancer Prevention

Sungshin Women’s University (Woonjung Green Campus)

Organized by % Korean Society of Cancer Prevention
" Life and Culture Research Institute, Sungshin Wormen's University
@ CHA Research Institutes, CHA University

Spousored by =% Clinical Trial Center. Chonbuk National University Hospital & Medical school
HauSy National Cancer Center
sz MNational Research Foundation ol Korea
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Te 17" Anmwal Meeting e Kovean Soeteny of Covcer Prevention

P 2&
Chemical Properties, Antioxidant and in Vivoe
Gastric Injury Preventive Effects of Bamboo Salt

Xin Zhao'?, Kun-Young Park'

'Ix-pnm!_ﬂn of Frood Science amd Mutrtion, Pusan Mational University, Busan S508.T33, Spuih
Kaorea, “Department of Bickogscal and Chermeal Engineenng, Chorgqing University af
Ealucatxm, Choogging 067, PR Ching

Minernl comtents of various salis were determmed by the ICP-OES msatlsod.
Bambop salt {9 uoks baked) copinins more polassium, calenim, rm@gnesiin, aid
manganese than those of punfied salt or zolar sall. From the XED and XPS anadysis,
bambao sali showed o complex structure matenals which inchude ™Nacl, KO amd
MpCle . Bamboo salt showed o comples conswraction, ond with the mwee baked
twmes the corstructon were mwwe complex. The bamboo salt hes o pH oof 11
higher than those of purified (6,39 arel solar (9.03) als. The conients of [OH-|
were measured by using the FT-IR spectrs. The bamboo sabl exhibited a bigho
redluctpon polciial el contoined mope CIFH proup than pumfiecd amd solas salts. The
reduction peak of bamboo sall was observed 10 be aboul ¥ times broacder than thad o
solar salt in redox pelential amperometry. AL 8 sall concenmtion of 25%, bamibes
aali showed the beter radical scavenging aetivities (81.4%) than sollar {3090 sl
purified {2.0%) =alis evalised by DPPH sssay. The bamboo salt was alse shown o
have wn vivo gasmic injury prevenive achvilees wnoa rodent model. Addieenally. |
anel = bamboo salis comained many minermls and had swonger anti-nflammatons
effect on pasirie amury thain both the purified and solar salts. Bamboo sall mevealid
an alkaline characienstic, antioxelative and i vivo snbi-inflammatory activity

Key Womls: Bamboo sah, FT-IR, Amperomeiry, Amtioxidaieon, Anti-inflanmeisa

Poster Wi 17
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2012 KFN Intemational Symposium and Annual Meeting

Quality of Life (QOL): Food Industry and Health

Oct. 31~Nov.2,2012  ICC Jeju, Jeju, Korea

Sponsored by "
= =8
@ewrrmeneenn ROy KFDAS woery @EPa808 ofoamns Oma

EGBRInasssnses =INC  mrzs) Bjuges

b wd s,
T s £, s oy
¥ manmazesn  kecpuag ™ wsargin veun Hun B Heneduanag

Ll SETTEER |

P Ll

- 122 -

s12-2
Fgo =Y U HEzEn

wuHg = &

R SEei)

g FUE HE ARLELE H2EH HaxHe] ged, Ao rurge] HUEE ¥n
AFLE Bale] §00.1200°C o) Foll M TH 1314 08 7A 2] AFo] FEo] Aok 2¥e o] gL WA
ohz HHY FE o 2pF & o 23 Al peg AnE vH ¢ 97 9 499
tof Qg AR GALE Agsielfeh A3 A7 A3 L Y4 £ B che) o2, ¥,
2wl gk 9 gEE B3 Fol7A 3 olEAdel Ale HeE Ba gl
sl B9 G YAFEAS che) 2EY ot AR o §F WESDA P
i, 7t Z2HAFT in viro YHEAJHCT 13 AT B HepG2 213 UM E)
3 in vivedl M5 BRI ASLAL, in vivelSD-rus) T H BAH T FALE Ao g deddth HCT-116 9

9 HepG2 thil ol 4 2992 subG) DNAY Bupoptotic cellsio] 13, 38 FH-5 Helgh 456 od)
2d& HelWE apoposis FE AA7L FrHE] F2 A9 bl ®E FE@Ae] mebdch a2

ol b

-

Contzul Punfied sal

e

il

oN B

:

=) Bannbaoa st (3 Bausbon sall (4 )

DNA courer

Fig. 1. The level of apoptosis induced by vanous salts. The DNA content of sub-Gliapoptotic cells) in HCT-116 human
colon carcinoma celis was evaluated using a flow cyiometer. Apapiosis was monitored by stining with annexin-V FITC
CON: Comtrel P: Purified salt S Solar sali

} B3 E Bel2 familyS] Bol-2 ¥ Bax 2 caspasesd] WS Tk = FolAA xdd
s8] F7hel mhe} apoprosis B FAYA LUE FAAA RS Pot BAE e
2 ABrh WakcHFig 2)

Aot

5t apoplosis
g8 7
sgA S92 2% A7 foHoE IAHAAT FAY} HYLS
FEE 5otk sp e B9 HEolA o2 BUE SalP el FlEtEE ol Selm gl
A ek wbd gadsh AU fY oA £ shabthifig 30

olEl¢t ARERE L§ T/ e & vlasiald v, 5ol AT P4 ¥ AH Y Kool e
olgith, FHE T 18] FELG 38 Y 122 of FPo2 o T FYel
& clgdlo] Axq @Y, A5, EN g4 T LENEY Y W VAT
ddes vE HEED F4 Jeidoh

&

m g vk HAd

T




FAAY ‘MRI iv%ﬁ sl A sy
nl'-«'g‘ g

DI o wleraces vor, oapitataie 4 hab 42 gt
A g A S HOEE 0% $A8R a.u #
*E? e i i gk
& oli-de] A UARAGE 7 ﬂdﬁﬂ ‘}
m| $i°’ g SA% Eore AR, QAL
ol Alig AEs 2 wE SERLT 03 YAkl 215
5.0 2 g/ mis 4| ﬂ;!ﬂem.h» %a*el 0%, AY wEK el
L S ] e, U £ 250 £ QSO0 o
Gl AY o *ewu\\e\ Gl YEIS B =80
24 b d el Al a0k wRol o wa 38 A
A A7t A 208 debdeipalin), e Sf Fef &i‘
£ FUARE P28 %8 12 120 ml $E AemiC
CKL, CChL. 100 mg/dg), %8 74 20 ml 2§ 3 *iluw
CKH, CChH. 800 vk 22 4 4 S}, 91 ﬂd\'! SIE A9y
Axsel Han ALHE 293 W oh r_ mu
= - pade B I EHLLM iy
0GRS LES ORI E9E YRR ‘I’a
# cimeridine 4% T B8 A9 5 el Hekp<a 83
StEUel AR RS § S ARE At
st ALE R T A W e wg Rl Gepiiac) So)
CHZ} 450, CORNZE 1% CRHZ 74%2 Sk £8 w4
g deatol ket £ Q) § 2o
) ol mfrd 5
A peGimbel AT A gl 3o sbA D eotol
Al ST AT SUH AAA0 o0 HALTE S
AU Ei |2 geoe SEE nEEe 440 AL AR
ofallsh AAHE A% o RoHE 7|0 S G Aew Ause

POB-71
TR YRS HRAZLNE l\%ﬂ“‘ HES B P
28 a Bd 252 oins
bR e R,

9I N \l"’d“i 1

¥ el @l o st Rk g ol gl ghae g
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