2011 5E AU 20U 2524
aiotctZ2tR} MESE 25 3

‘n:n:EEHI[j;;II:j"H [E=1}

Govaining Fiovines Dz:mlanml:nl Came



S x1|3§|
2 22 filﬂlﬁliﬂ

3 Jeju Water Forum




Al
!

- 0/ (Y20|=THE D0} #3)

FHEET - HES| 71X=F

I Z27} RZX|S KIS0 THEE TEST TERITIT} e reersrerseesssensestsisressnssssse s cusssssosens

- Yong X. Wang (5= 45olnSth fsicist a+)

T RESOIEIQ] KIEHEE T H{BE OYR S5 rvresoreornmmsssnsessssssios s s

- Q&7 (RMCIST ofnichst ma)

T, MEYUE Q] UKD L SELA0 O|KES T e eoerve e sir s

- ZES (st st a4

V. MEO|YZYE(Q] OFEL| 2 S OflEE T orveevrrrrrmrmims i

- Hiroshi Matsuda (22 SZs3ath +gattist m4)

V. O[S EQ] THOIEIAL T overrvresesensersmse sesmessunins b sos it st s ssa s st

- X|GE (HFchsthn solnichet na)

THYRE? : MFSUYE FE4E LB

=T = oo L7

~ Mr. Carl Kins (Group Business Continuity Manager, KBC Bank)

1. B2 AEZHEl S5E0} H|Z B AEZTHEE FIZE e s

- Dr. Gerrit Bluémelhuber (Doemens Acamemy GmbH)

T, R WZEEHEIS O3 BZE JHL coosvmisrnsiesssesessss s
— Mr, Boris de Mesones (HZESEXX|Z/HLZAL

IV, UM AFK|E AT FIEEEF oroveeveeereris s see s s
- Maeda Masaharu (International University of Health&Welfare school %)

V. MEXISHM KL TS5t HREAHZHE] ARIEF FIZE oo e i

— 0|3 (CHECHSkR XIHADRSiSr may)

[
T FZS2AR MIIAIEE FEETZE croveeeervrereesreest e senseseussisstssns st sthsss s sisstssas st sossnsvos

o

15

37

51
61
89
105

115

133

145

=153

163

187



Q (o] A
7\412,1% M=y o mEaw

3 Jeju Water Forum

| : 20114 58 42 422 23 24
A : gioictEetx) HFES 28 JHESS

Alzt e A
13:20~14:00 S5 2loiche s 24|
14:00~14:30 IS
14:30~14:40 E=IN
14:40~15:05 | SHAH | NFEEQ $HUSHN S2EEWES 0| RS & 23w JM=EEH
15:05~15:30 | SHZ || HFESHY MAAE 2EH-0|ze! d20j= 21820}
15:30~15:40 Cofftee break

- 1L ¥ = — L]
FHLE1 Session aucss ZFHLE2 Session zucss
| Z20 MK K50 ChE 7S H 2o . 789 Q‘!E—ﬁ‘ﬂﬂl‘ M wizo| Mgt
15:40~16:05 [ o ai=tniomri obstriar gai| — Mr Carl Kins
Yong X Wang (S Yal0luSth fSithst u+) (Group Business Continuity Manager, KBC Bank)
. - 1, M2 AZY SEk; HIF U AENE e
HZ=2l o] x|etss] ol 4]|aF o = Z
16:05~16:30 ”; ﬂgﬁﬁ;l ,ﬂﬂi‘f_? }QI%’ illll“* Eﬂl) = — Dr. Gerrit Bluemelhuber
e e T (Doemens Academy GmbH)
16:30~16:55 I, HIZE{Q] UX|ELS ol FES0| OIXIE FE | I, HIF YFLE|E 0|88 M L
* ? — EBI2 (Yutrhsta ofstcyst m4) — Mr. Boris de Mesones (HIFSERIX| = LS AL
16:65~17:10 Colfee break
. V. Hoi|y2relElo] OlE | B Ehzoyat &} IV, %Eeﬂlﬁsl-l -’f—:lﬂ. Aeint 7|58
17:10~17:35 | 7 T olm =y AolmpHst wa)| — Maeda Masaharu
Hiroshi Matsuda (42 SZSSU oM 1) (international University of Health&Welfare school 24:)
17:35~18:00 V. M0y 2HES HEEY St V., HEXIS0A HE 7tsFt H2tAl 2| AXSE H2f
' ' - X|FE (MZFcHsta 4-olntcst ma) — QJof&| (cHEchstn XtHDteicst may)
18:00~20:00 falE) 2totc £ #8




PROGRAM

Lunch (12:00~13:00, Korean Restaurant, Ramada Plaza Jeju Hotel)
Registration (13:20~13:50)

Opening Ceremony (14:00~14:30, Grand Ballroom #1)
Opening Speech, Salutations
Photo time

Keynote Presentation (14:40~15:30, Grand Ballroom #1)
Hydrochemical characieristics of groundwater in Jeju and Requisites for being global brand
Dr. Seong—taek Yoon, Professor of Geoscience and Groundwaler Chemistry
Korea University (Korea)
Strategies for global business of natural mineral water and its related products made in Jeju
Mr, Jun—yeon Lee, Executive Director, Deloille Consulling Korea (Korea)

Presentation Sessions 1 (15:40~18:00, Grand Ballroom #1)
[Chair : Tae—Geun Shin, Professor of Jeju National University]
Evaluation of pharmacological effects between Chinese and Jeju groundwater (15:40~16:05)
Dr. Yong X. Wang, Professor of Pharmacology and Biotechnology
Shanghai Jiao Tong University, School of Pharmacy (China)
The inhibitory effect of Jeju groundwater on the adipocyte differentiation and obesity (16:05~16:30)
Dr, Ho—jin Yoo, Protessor of Pharmacology
Chosun University, School of Medicine (Korea)
Effects of Jeju groundwater on allergic response and glucose uptake (16:30~16:55)
Dr. Hyun—wook Jang, Professor of pharmacology
Yeungnam University, College of Pharmacy (Korea)

Coffee Break (16:55~17:10)

Prophylactic effect of Jeju ground water on atopic dermatitis and diabetes (17:10~17:35)
Dr. Hiroshi Matsuda, Professor of Veterinary Science
Universily of Agricullure and Technology, Division of Animal Lite Science (Japan)
Immunological activity of natural mineral waters (17:35~18:00)
Dr. Young—heun Jee, Professor of Veterinary Science
Jeju National University, School of Veterinary Science (Korea)

Presentation Sessions 2 (15:40~18:00, Grand Ballroom #2)
[Chair : Young—Joon Kim, Professor of Yeonsei University]
Beer industry in Belgium and other European countries and successiul strateges for the
commercialization of Jeju Beer (15:40~16:05)
Mr. Carl Kins, Group Business Conlinuity Manager
KBC Bank, KBC Group (Belgium)
Trends in Brewing — Possibilities, Opportunities and Strategies for Jeju (16:05~16:30)
Dr. Gerrit Bliemelhuber, Managing Direclor
Doemens Academy GmbH (Germany)
Brewing Technologies and products using Jeju barley (16:30~16:55)
Mr, Boris de Mesones, MBA and Brewmaster '
Jeju Special Seli-Governing Province Development Corp, (Spain)

Coffee Break (16:55~17:10)

Technologies and trends on water therapy in Japan (17:10~17:35)
Dr. Maeda Masaharu, Professor
International University of Health & Wellare School (Japan)
Industrial strategies for thalassotherapie in Jeju (17:35~18:00)
Dr. Mee—hae Im, Professor, Dagjeon Universily

Banquet Dinner (18:10~20:00, Ramada room floor #8)
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3rd International Jeju Water Forum
“yalue and Globalization of Jeju Water”
(Jeju Ramada Hotel, May 4, 201 1

Hydrochemical Characteristics of
Groundwater in Jeju and

Strategies for Being a Global Brand
(Iﬂxﬂol 25 EAMT |.:l.§_u-||=|a}| r:2|.o| e

Seong-Taek YUN, Kyoung-Ho Kim,
Young—Hwa Go
(Korea University, E-mail: n@korea.ac.kr)
and Kyung-Goo Kang (JPDC)

HOREA UNIVERSITY

Groundwater Use Global water use

All uses Drinking water use

Drainage Water yyqtawater reuse

Global water resources fe‘umsl** B2%  2.41%  og5a% __3.55%
1Groundwater ol B g%i%}matlon — "
I(non renewable) . SR
Global water resources (tolal water 100%) 0 T7% h 1§

Untisabla watar 99%
Surfacewater
-~ 7342%

Agriculiure (irrigation) Energy and indusiry
?.24“f° g 3-52%‘3 . 0-25%

Rivers and Lakes 3%

and atmospheric
waler 0.4%;

Laloes 7. 43“‘ Source:
= FAO-AQUASTAT.

- Other wellands 8.5%

|

B[]

KOREA UNIVERSITY
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POSSIBLE GROUND WATER REACTIONS

PRECIPITATION
WEATHERING
SVABORATION Reaction examples:
AERAVION TR 1) CaCQC;y (calcite)+ H,CO3; —
) B INFILTRATION : “REACT N Ca?*+ 2HCO;"
REAC“]‘I’ON WITH |; BRINES K SOLUTION - THS : 2) CaMgSizos (Pyroxene) o
,\QU‘!FEH n,u“EmL.s || AGRICULTURE '[ PRECIPITATION- S1 ‘-‘ 4H co + 2H2° —_ ca2+ +
| 2 3
SOLUTION. I ION EXCHANGE - NaiGl { i
2+ 2
ACID HYDROLYS1S water DCk E REVEUSE 10% EXUMANGE - ;\-.m:||jl Mg * 4HCO3 +. 2H4S'04(aq)
- nterd ction | [—————— |: 3) 2NaAlSi,O; (plagioclase)+
| SULFATE REDUCTION - HaS !i H,CO; + 9H,0 — 2Na* +
| 5 -
s m— i PYRITE OXIDATION ‘i 2Hc03‘ + 4H4S|04 +
| CITANGE IN : CALGITE PRECIFITATION AIZSiZOS(OHh (kaolinite)
FI AQUIFER MINERALOGY | f MUEMORANE FILTRATION ig
] i i
L ]
UPWARD
—— - Table 3.3. Major, Minor, and Trace Constiluenis of Water
: : Major constiluenls  Minor conslituents Trace constituents
_ il WaTER 5 myll 0.01-10 mg/! <01 mg/l
SAMPLE =18 -
Polassiim Aluminum
1 Sleomlivnm lelmi{:
Figure 4.22. Possible groundwalter reactions. M;i_-_l::m];i;nn I y Ilmu l IE"IHIJIT
S 1 (8T 8 11 SHIENTV T T CHOer
i sl | Tlunicle Cadinin
Picatbionale i; Ilitrate Clombun
I I Gl
Loy
Jsillihe
Lysined
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| Introduction 1

Literature reviews of health-related
inorganic constituents in water

» Functional inorganic (&) trateatn
constituents in water
blense go to the Table of Contents page to access the entire publication.
- Na &K
- Mg, Ca & hardness
SERE o vyereh. W8l eS| R s U Nutrients in Drinking Water
’dt‘ 2} e GEGEat DHEKEES 2F AE
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REVIEW

Water, mineral waters and health

Luisa Petraccia, Giovanna Liberati, Stefano Giuseppe Masciullo,

Marcello Grassi, Antonio Fraioli*

Department of Clinic and Applied Medical Therapy, UOC of Medical Therapy and Thermal Medicine,
Policlinico Umberto 1, University of Rome "La Sapienza”, V.le del Policlinico 155, 00161 Rome, Italy

Variation in the Mineral Content of .
Commercially Available Bottled Waters:
‘Implications for Health and Disease

Philippe Garzon, BSc, Mark J. Eisenberg, MD, MPH

PURPOSE: Although the annual P of bottled wa-
ter in North America is 12.7 gallons per capira, linle is known
abour the potential health effects of these waters. We reviewsd

126 mg per liter, the sodiym content ranges from 0 1o 1,200 mg
per liter, and the calcium content ranges from 010 546 mE per

the fmajor Is found in ially ble
bottled waters, the recommended daily allowances for these
minerals, and their beneficial and harmful effects.
METHODS: We obtained the mineral content of various com-
mercially available botiled waters in North America and Europe
from The Pocket Guide to Bonled Water. We then conducted a
Medline search 10 identify articles examining the beneficial and
harmful effects of magnesium, sodium, and caleium.
RESULTS: Great variation exists in the mineral content of
commercially available bottled waters. Among the bottled wa-
ters thal we reviewed, the magnesium content ranges from 010

liter. Epidemiologic and clinical studies suggest that i
may reduce the frequency of sudden death, thatsadium can-
tributes to the oceurrence of hypertension, and that calcium
may help prevent osteoporosis.
CONCLUSION: The ideal bottled water should be. rich in
magnesium and calelum and have a low sodium content Be-
cause there is great varistion in the mineral content of commier-
cially available bottled waters, the actual mineral content of
bottled water should be considered when selecting one for
consumption. Am J Med. 1996;105:125-130. ©1996 by Ex- yrrr,
cerpla Medica, Inc. Gy

- &

i E 1 Reigm |

KOREA UNIVERSITY

Geochemical aspects of the aefiology of trace element related diseases

C. F. MILLS

Rowett Research Institute, Bucksburn, Aberdeen AB2 9SB, UK
From Appleton, J. D., Fuge, R. & McCall, G. 1. H. (eds), 1996, Environmental Geochemisiry and Health

Geological Society Special Publication Me. 113, pp. 1-5
= f—— or ibal

in tbe supply of inorganic elements from
dictary sources can have an imporiant influsnce on animal and human health and

susceptibility to discase, Many such si arise from lies in the i ic element
composition of food chains, Thesz, in turn, are frequently le to th ition of
the geochemical environment as modified by the infl of soil and bolanical

or cultural variables upon the inorganic compesition of the dict.
i iation of the epidemiological i

- i & o

of such factors in the eetiology of
and effecti .

, Very signi Iy, to their

Altbough the agricultural re) of geochemical data is firmly established and m'd:]a.'
appreciated, investigation of its value in the context of anticipation and control of major
human nutritional diseases in the third worid has yet to be underlaken adequately.

RESEARCH REPORT

Geochemistry of ground water and the incidence of acute
myocardial infarction in Finland

A Kousa, E Moltchanova, M Viik-Kajander, M Rytkénen, J Tuomilehto, T Tarvainen, M Karvonen,
for the Spat Study Group

1 Epidemiol Community Health 2004;58:136-139
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Miele, E_ Staiano, A , Ununarine. D, Auricchio. 5.2°
Mineral content of bottled waters: Tiaplications for bealth aud disease in childliood
(2007) Tralian Jonrnal of Pediatries. 33 (1). pp. 41-47

2 Department of Pedialries. Universiry of Naples Federico IL Naples. Italy
b Dipartinento di Pedintria. Universiri Federico IT di Napoli. via 5. Pansini 5. 50131 Napaoli. Iraly

Abstract
Objective. Because bonled water is beginning 10 assume a prominent place in the diet of adults and children, its healih
effects require evaluation. In this paper. we analyze the content of the three most inerals - i
calcium and sodivm - in Ialian comnercially available botrled waters. and {heir beneficial and hannful effects i1

hildren, Methods. We obtained the mineral content of various bortled waters available on the Iralian wasker, from
different inremet sites. We then reviewed the medical literature identifying anticles wrirten in English from 1996 10 2006.
which examined the health benefirs of the major minerals found in fhese waters. Pertinent anticles identified in the
Medline and Intemet searches were reviewed. Results. The Italian mineral waters smdied had variable concentratious of
the three major minerals evaluated, Evidence links magnesivm deficiency to Sudden Infant Death Syndrome (SIDS} in
infanrs, 1o chronopathological forms of asthuna and 1o abuormalities in thermoregulation. Reduction in dietary sodium
may be beneficial for salt sensitive children and adolescents. A sufficient caleium intake is now considered 1o be
beneficial for bowe mass at all stages. The bioavailabiliry of caleivm from mineral waters was studied and was found ta
be at least equal to that from inilk. Couclusion. On the basis of the literahire reviewed, the ideal bottled water for
neonates, infants and children should be ricl in magngsium and cale and should have a low sadinm content.

Nakaji. §.. Fukuda. 5., J.. Sug K. Shimoyama, T., Umeda. T.. Baxter, D.
Relationship between mineral and trace element concentrations in drinking water and gastric eancer mortality in
Japan

(2001} Nunition and Cancer, 40 (2), pp. 99-102. Cited 9 times,

Departent of Hygiene. Hirosaki Univ. School of Medicime. Hirosaki 036-8562, Japan

Abstract
Tt is well kuown that the incidence aud mortality from gastric cancer in Japan are the highest in the warld. This is thought
10 be due. in pact. to dietary habit, including a high salt imake, Theve are, however. no epidemiologieal reports 1o

describe the rel hip between ingestion of mineral and trace elements and gasiric carcinogenesis. In this smudy. we
1 med the ions of 14 el in drinking water from 34 water teeatment plants in Aomori Prefecrure.
Japan. and smdied how element ions were £ hicall d with gasnic cancer martality rate, Gastric

F ¥

cancer mortaliry was caleulated from the data of the Annual Acmori Health Repont. Maultiple regression analysis
(stepwise method of decrensing the number of variables) was performed by using age-ndjusted mortality of gaswic cancer
by gender as objective variables and each element ion as an expl v variable. The dardized partial
regression coefficient was significant in men for zine (-0.59, P=0.004). Jead (1.01. P= 0,013). sirontinm (1.23. P=
0,007}, and selenium (-1.62, P= 0.004), whereas i was significant in women for lead (-0.65, P= 0.022). strentium (0.51.
P=0.035). and gold (0.70. P=0.019). It is suggested that selenium and zine may aid in the prevention of gastric
genesis. However. the significant relationship of sodium (a component of sali) lo gastric carcinogenesis was not
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| 1. Hydrochemistry of Jeju Water
AF X|oto| St EMT £5 U 2T 63

(Hydrochemistry and quality status of Jeju GW)
- HIFL X|5he +EHEEY X125 (2010'F 33|, oF 115744) i A

1) 518 §442 HutHoz
Na(-Ca-Mg)-HCO; SH o = HE|
Ca-Mg(-Na)-CI(-HCO;) |-&0f &

708 (matl) X Het

2) TDSE= LY X o2 Lot 90% O] A
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[ 1. Hydroc try of jeju ¥V
= A= Al E o
ZUH HeM=2| w21t 579 8 Hlw
(Hydrochemistry of bottled water in Korea and comparison)
&gk =M (n=60)
Unit: mg/L K Na | Ca | Mg | SiO, | ClI | SO,
Mean 1.01| 7.35| 17.36| 3.55| 18.41| 4.10| 10.05
Maximum 2.91| 21.10{ 43.40| 15.00| 45.50| 15.10| 42.50|
Minimum 0.07) 1.63| 3.15] 0.36| 2.09| 1.06] 0.96
EC
F |NO;|HCO,| Al | TDS |(us/c| pH
m)
0.36|0.87| 77.42| 0.00( 114.8| 151.4/|7.35
1.91|4.33| 207.4| 0.10| 221.0| 314.0|8.17
0.00/0.00/ 24.4| 0.00{ 35.0({ 43.9/6.08
From MOE & KIGAM (2000)
... SHRE. %% et
Jql-l.-!!*"!_i_.“.:';{-ﬁ_ﬁi’_ﬂg_.l;‘!é" N KOREA UNIVERSITY
] [. Hydrochemistry of jeju Water |
S04
\eo - U Y= 5 XS0 His| 8F &0

dxfs| Hom, tiFE Ca-HCO; §¥
- HIFE(dChe) = EHUH2E Na-HCO; 238

TDS {mafL)

Mg

TDS (mgiL)

1. Ca-HCOa type
2, Ca-HCO:(CI) type
3. Ca(Na)-Ci{S04) type
4. Na-HCOa lype

® Deep tharmal groundwater

= Bollled mineral water = o Boliled mineral waler
e % o Jejuwater E bt
[%)
(=]
=
10°

2y WY 4o| 313t

Z4 (Yun et al., in prep.)

S MEX| B (S ML) H sl
2tst =4 (Yun et al., in prep.)

&
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® Major ions € Minor and trace elements

(N=39) 10% 4 (N=39)
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0.01+

107

sF

< BYFe FEE o2 U o[FHFL =4 (Yun et al, in prep.)>
- H2 U2 MF/E(HTH) X2 Y

MZEHE|(MTHr)2] =318t £EH 29

- 20| 2: Lower Ca & Higher K and Si
- 80|2: Lower SO, & NO,

- 0|2kl A: Higher V, Rb & Br

SR
e A CHZ ]
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& dEl7et HiLhEe| sk Hw

810, (ppm) Y {(pph)
Min Max Median Min Max Median
3o g 6.2 26.53 10.95 29| Mol <0.02 13 0.113
U CIES 0.47 30.33 7.07 SRR ES 0.41 5.51 0.71
HE HY x|5pE 31.53 39.85 31.62 HE =Y x| 0.01 0.04 0.01
BM XA x5 32.87 38.69 33.77 BM XY x| N.A
A XY K|S 35.03 43.7 33.98 A XY RS} 7.01 28.78 12,22
[ VT "] s TTrpens | wEsu
- 8& HEIFle 242 EE
=
° — 3tof| &5t o] MHEE =
= i e/ =
_ _ =[] == | 2 28s 2 oo a1
? ? ? ofl ol =ctm %X 9e.
£ . § 1o} - HiLFE 2 HIF9E o &
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g 5 N £ Xo| 20|, YT eto) g
A
: | g 5 olgal S0 BEE
o o I EAED Qe
-010+ * .0_10‘L = gy
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1. HiF89| +EE4n SREHMC3}0| 7

Why V is rich in Jeju Water?

_ Table 107 Chemical Composition of Igneous and Sedimentary Rocks (in parts per million

unless otherwise indicated)

i High«Ca  Low-Ca Carbonate  Deep-seq
Element, Z ||Uirramafic* | f Basalt* || granites® granites® || Shale®  Sandstone® rocks® clay*
3L o5 | 16 24 a0 66 15 5 57
4 Be 02 | 07 2 3 3 - — 26
5B 2" | 5 9 10 100 35 20 230
oF 100 |38 || s20 850 740 270 330 1300
11 Na (%) 0.49 'e 1.87 2.84 2.58 096 0.33 0.04 4
12 Mg (%) 232 455 0.94 0.16 1.50 0.70 410 210
13 Al (%) 12 | 8.28 8.20 7.20 8 2.50 0.42 8.40
14 Si (%) 198 3.5 31.40 34.70 7.30 3630 240 25
5P 195 11130 920 600 700 170 400 1500
16§ 204 :' 300 300 300 2400 240 1200 1300
170 45 | ss 130 200 130 10 150 21000
19 K (%) 0017 | 083 2.52 4320 2.66 1.07 0.27 2.50
20 Ca (%) 5 | 72 | 2: 0.51 221 3.91 30,23 2.90
21 Sc 10 Iz 14 7 13 1 1 n
2Ti 300 100 I 3400 1200 4600 1500 400 4600
2V 40 225 83 44 130 20 20 120
2 Cr 1800 i85 || 22 4.1 90 35 1 %0
25 Mn 1560 1750 || 540 390 850 —_ 1100 6700
26 Fe (%) 9.64 8.60 296 L42 472 098 0.33 6.50
27 Co 175 a2 7 1 19 03 0.1 74
28 Ni 2000 145 15 45 68 2 20 225
30 Zn 40 118 60 39 95 16 20 165
o = -‘-
HILIE2 YHHo 2 SRk S0 .:!”‘4 SE=(S9], ZdMa 3 M)9)
Feg X|&tst= HEf 2 "IH StH, mp2tM SR et H°I gH FE =& —
- =] AL I:
st XIsho olsf BalElHM BEElE HoR e &) 2Si=ta
i &1 a4 2 Wate
—— 5 Vanadium
40 _ —@— Nitrate-n | 00006
35F 4 0.0005
T30t
=3 40.0004 =
g 25 | ' =
1= o
£ 20F 400003 &
: —
T 15} =
© . -1 0.0002 &_
© 10 [ -
:> —
- 0.0001
0.5
00| &— - 0.0000

D4R XS] HiLLE 24 ik

-V EE7} 20 ug/L 0|42 2 Df 2 £ M= R 22 AMEE 2N £F HMYHL &
(0.1~1.8 mg/L)E LtEHH. 0| =, Q‘EEI’E Aol M EHE A== II"T o| Y™l St
£ B0 HLIES| SEE HAEE XA

T HILLS XA B A8S o HEHS X|5ta=(CHE S| B HEfZ} 3)0ld, O]
x| Sp==A of] -‘“ﬂxi‘” EYS St Y SYEE XSt RUY0| SHES+E viLtE B
2 3o ofsf Zagh

“ujatd DS HILEE X[3i40] HEXIE $0Isi0] AHO R Y 0|85} flsliMe 2
Xg x|stA2] 8 2 -E.’&.E XbM|S] &S of &

| ot
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oie] He=MES F2tst 544 U Hlu
(Hydrochemistry of bottled water in abroad countries)

1Ca, My) S0
Ca. Mé| Ca;

Types, qualities, and geologic
settings of European bottled mineral

Shule, WNOLIGNS, Gfepwacke, Guarilie,
ML yres

g ] J Mariy CaS04/ MSO Sy [magman 10Ck} i

Y - L mart b =

ey MAMQITUAGG FOEK ovinaniossismnanassssenmenssnansstnssasssinn

m SChasl, Qualbare. Qranieddnasions {»FeSg)..

Figure 2.12. A Piper plot of BEuropean bouled mineral waters and their relation o the roack type fram
which the water his been extracted (modified from Zudrdecg and Van der Weiden, 1985).
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€ Major ions in BMWs of Korea € Major ions of BMWSs of UK
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Cha RCf

Piper plot of bottled mineral waters

. of the British Isles (Smedley, 2010 NS
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1. Mg fESH SEHEMCES0| 22

@ Trace elements in BMWs of UK

8
000.000 | — 2 _
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5 i H ‘ |:= 8
S 1004 ! iﬂ ' £ PEY IT:
] « 5 : g ' ] . !
“ : e s i -
; & ] H :.-. et :.I.l
0.001 i b ':
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II[IITTITIiTIJI.[FIIll.III
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HFE HE{(HThp)e] HiLbE SEH(EF 8 ppm)2
I= FY=0f HisH 7+ =Lt
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Tabla 1-Summary statistics of trace (g/L} and major (mg/L) element data in 132 brands of bottled water from 28 countries

Elernent Min Mae Median Spread I Guidelines WHO" l I EPAT

Major dements (mg/Ll ——— I I I

Ca 0.03 508 628 16,500 . ki

Mg 0.007 961 14 12200 Chemical compositions

K o g 217 51100 of 132 brands of bottled

St 0.001 107 017 17,400 -
water from 28 countries

“Trace elements (ug/L)

AL 0.0004 20| 0,002 5200 100

Al 0.19 108 | 160 560 50-200

Ba 0.02 557 | 210 32,000 700 2000

Be 0.00004 no | 0085 £01,000 4

cd 0.0006 0.265 | o008 470 3 5

co 0.0009 | 29 | 0024 3370 1360

o 0.006 I own | coez 307 50

Cu 0025 | o1me 017 770 2000 1000

Fo Q.70 | 1es ©rs 1480 300

Ge <0.001 |o1s 015 113,000

L 0.057 | 5480 480 96,200

Mn 0025 | a1 e1s 125,000 400 50

Mo 0.006 |o12e cae 2080 70

Fb' <0.001 0.76 0003 160 10 15

Rb 0.005 840 087 162,000

st oot 257 033 1850 20 4

se 0.0005 0.36 0002 650

Te 0.0006 0.18 0004 280

m 0.00004 0.3 0002 7840 2

Th £.00002 0.2 00002 11,550

u 0.0002 7.5 023 147,700 -5 30

v 0.0006 83.1 0126 164,700

Zn 0.043 442 064 10,270 5000

*This study does not indude glass bettles which may leach Pb (Shotyk and Krachler, 20070},
“Natural value perhaps 1% of this value, due to leaching of Sb from PET containers (Shotyk and Krachler, 2007a).
* Refers to drinking watee,

® Refers to diinking and ground water. From Klachlel‘ and Shoth, 2009 (STOTEN)
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2) HIF2lE|e] 2REEMCES U
(Strategies for being a global brand for Jeju Water)

- xpEsol B4 w2 Y M3 B8
(Marketing on the Excellency of Jeju Water)

- RIAEQI XK ATHY B - 5318 4T 7154, 871
(Continued R&D)
- R[St g 2EHEO 0pE 9 A
(Measures to preserve water quality)
e
e

AEEol 54 w2 U N3 28
(Marketing on the Excellency of Jeju Water)
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[. MiFE S0 S2EEHES | 22

X S5XQ XpA| A0 23} - 2
(Continued R&D)

19
Jm

41t 7158, 871 S

0

1. st =2 (F2tehat 71588 #d= 3o 22

- HF MY x[st2| =2t 579 ol

- 71580 et =X etet-olst HA AT X|F FT
2. Bag 8l eHg0] =2 &7|(bottles)2| 7HH

- PET, glass..

I2CHStnl

KOREA UNIVERSITY

Standards (or Guidelines) of Bottled Mineral Water
Korea Japan IBW US FDA  |WHOIFAO (CODEX)
Total - 51 18 100 91 21
Antimony(Sbh) mg/L 0.006 0.006 0.005
Arsenic(As) mg/L 0.05 0.05 0.01 0.05 0.01(total)
Barium(Ba) mg/L 1.0 1.0 2 0.7
[Berytiium(se) mg/L 0.004 0.004
lBoron(B} mg/L 0.3 (30 '5":303) 5
Cadmium(Cd) mg/L 0.005 0.01 0.005 0.005 0.003
Chromium(Hexa, Cr) mg/L 0.05 0.05 0.05 0.1 0.05 (total)
ICyanide(CN) mag/L 0.01 0.01 0.1 0.2 0.07
Lead(Pb) mg/L 0.05 0.05 0.005 0.005 0.01
Mercury(Hg) mg/L 0.001 0.0005 0.001 0.002 0.001
Nickel(Ni) mg/L 10 0.1 0.02
Nitrate(NO,-N) ma/L 10 - 10 10 50 (NO;)
[Nitrite(NO,-N) mg/L 1 1 0.02 (NO;)
(Total Nitrate +Nitrite mg/L 10 10
Selenium(Se) mg/L 0.01 0.01 0.01 0.05 0.01
Thallium(TI) ma/L 0.002 0.002
Fluoride(F) mg/L 2 2 0.8~2.4 0.8~2.4  [>1 (&), 2(Ffeh)
ver(Ag) mg/L 0.025 0.1
Harmful Inorganics Total 10 11 17 i7 i4




Korea Japan IBW US FDA  |WHOIFAO (CODEX)
Total - 51 18 100 91 21
Aluminium (Al mg/L 0.2 0.2 0.2
NHy~N mg/L 0.5
Chloride (Cl) mg/L 250 250 250
Color degree 5 Sunit 15unit
Consumption of KMNO, mg/L 10 12
Copper(Cu) mg/L 1.0 1.0 1.0 1.0
Hardness mg/L 500
Hydrogen Sulfide (H,S) mg/L 0.05
Iron{Fe) mg/L 0.3 0.3 0.3
Manganese(Mn) mg/L 0.3 2 0.05 0.05 0.5
Mineral oil N.D.
(Odor - No odor 3TON 3TON
" [ seess i)
{Sulfate(S0,2) mg/L 200 250 250
Anionic Surfactant mg/L N.D. N.D.
[Taste - No taste
[TDS mg/L 500 500 500
[Turbidity NTU 1 0.5 Sunit
zinc(Zn) mg/L 1.0 5 : 5 5
Esthetic Parameters Total i7 5 iz i1 3

500 . " i ged \
éiéﬁi‘i& N R mm| ® U2l 87|0) w2t pH
Toml MRS T omm)Sa T
0.5 Al wos{ ... 008 £l -’f’—ﬂ OI%% E‘ ﬁﬂE g'.\”:f
glass PET glass PET Glass FET

¢ JeLt oL SE

-aw-—=—‘ Zoeon| = 3 s ErAESE A olr
?f:x;: : = 2003 = ;?:w-oz- = 2}7* = éé T I‘

S04 g = 1e-034 ; : 4
Za-Da i e . Te-04 4 A e %?l E']?" E-IEI g’%‘(leaChlgn)
glass  PET gass  PET glass  PET g .
i : o . =2 Z%H(adsorption)
0s00{ - ; |.uo1 535 008
2 0200+ H W -y . -
= 8100 ; 2 2 002
I e e el
oo MM = | : e :
0.0051__—— L L - e
glass  PET gass  PET glass  PET

o == 1 Box plots showing the concentrations of trace
1 = elements in bottled waters sold in glass compared

with PET bottles. Parameters shown have small

: though significant differences (p < 0.05) between
gss  PET the bottle types. Horizontal lines indicate highest
- detection limits (Smedley 2010).
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(Measures to preserve water quality)
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¢ Maps showing the hydrogeological and environmental factors:
A) Geology, B) Land use, C) Soil type, and D) GW levels

Land use

Trachybasalt I Forest
[ Basall Grass land
[ Cinder cone !' ~ Field
Trachyle Crchard
[ Residental area
ele,

Soil type GW level (m.a.s.l)

Pyungdae 2
Bl Jeju &
Mogsan 1 13
S8 Noro |
| = &= 120
e Eé ;33 ~—— Wet season
240

------ Dry season
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Table. Statistical summary of major ions in groundwater obtained from study area during two
sampling seasons

May 2008 {N=45) Septemper 2009 (N=45)
Mean (+SD)  Median (Min.~Max.}  Mean (£SD)} Median (Min.~Max.) p-value
PH 7.59(+0.18) 7.6(7.13-8.19) T71(+0.11)  T.71(7.48-8.07) 0.00

EC (uSlem) 113.6(£206) 114.4 (68.0~161.3) 116.6 (£21.9) 1178 (67.6-162.9) 0.43
TDS (mgll) 117.7(x16.8 121.8(74.4~152.6) 125.7 (+16.4) 1276 (B4.5~-159.3) 0m

Ma (mgll) 10.3(£169) 10.2(7.33~148) 11.52 (£1.86) 11.51 (7.84-16.2) 0.00
K (mgll) 2.55(:0.45) 2.48 (1.86-4.43) 2.44 (0.28)  2.39 (1.89-3.38) 037
Ca (mgll) G567 (£1.32) 566 (247-9.17) 6.51 (+1.44) 669 (2.93-9.85) 0.00
Mg (mgll) 463 (£1.16) 478 (167-673) 573 (+136) 5.75 (2.23~B.30) 0.00 . .
Si0, (mgll) 32.5(x4.38) 336 (18.8~38.7) 332 (+2.84) 329 (24.5-38.3) 0.90
Cl (mgll) B.18(x196) T7.65(520-13.0) 843 (+2.10)  B.30(5.20~14.8) 051
50, (mgll) 2.28(:0.46) 2.33(1.55-4.08) 218 (£1.23)  1.90(1.40~9.20) 0.00
HCO, (mg/l) 4586 (+7.60) 45.8(27.5~60.4) 48.2 (£6.65) 4B.2 (34.2-66.5) 013
NO, (mg/l) 589 (6.09) 4.70(0.44~23.3) 7.54 (+6.66)  4.93 (0.16~256) 0.14
TOC (mgll) 0.06(:0.05) 0.03(0.01~0.28) 012 (x0.08)  0.09 (0,02-0.34) 0.00
F (mgll) 0.07(0.01) 0.07(0.04~0.11) 0.05(0.01)  0.05(0.02-0.07) 0.00
Br (mgll) 0.04(:002) 0042(0.02-0.09)  003(20.03) 0.02(0.01-0.18) 0.00

“27|0fl M=t A|RS2| 0|2 SE7 i S7IH6HRAL”

8 TSt

KOREA UNIVERSITY
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Groundwater

®  fdarch 2008

® September 2009
Soil pore water

& Pristine area

A Agricultural area

Ca R et Hoo3 20 40 @0 80 GRNGs
- EU40| AP, H2W X|Ho|ME s1H FHO| LB LIEHLEX| P SYXIH0ME Cagt
Mg s£7t 75 (EL7HEH Fe?), 02 Sojl= S04 3 HCO3 5E7t 7}
(2}t 2 E2?)
- Mokro s MUK 2 Cagt Mg7t HTiE o2 SHSIH(XIE ), HI29Y |92
E%’-a-%—?—oil H|3{ CI+NO3 CiAl HCO37t B7HRAE Z2)6t1 S04 ZA(0|2nEH?7?)
- 2% Ledtioal

KOREA UNIVERSITY

x HO= ol 2 X =
o ZFEMY 0|22 SEEEE Sof XANANBAE F=HE = ACL
pH p=0.016 TOS (mg/l) p=0.000 Na(mg/l) p=0.000
81 160 Gl 16
Pristine area |—-——~1-—-| —_] Soil 78 a0 1l
Agricultural area OI-II-I Barewaier 77k é 120 12r
Groundwater |_-_| sel 100 - o 1o
L L g Vo L r oo 6f
T T T =" T T ¥
0,995 - g: o - K {mgil) p=0.508 Ca(mgiL) p=0.013 Mg {mgil) p=0.000
089 = L] 1 38 0 ]
oy r o a 9
i 7
™! azr al
095 = 5 N : i : [
E o { 28 sl
ng) I % M ir
— o= 24 3
= omsp : 4 at
= ; 20} it 2
= ) J’_ ! 2 1
5 i g 1 Si0z (mglL) p=0.034 Cl(mg/l) p=0.000 504 (mglL) p=0.002
@ | QEQU ' T @ 15 65
= v ' E o : F *
= F 4 3t =t
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Evaluation of Pharmacological Effects
between Chinese and Jeju Groundwater

Yong X. Wang, MD & PhD

King’s Lab
School of Pharmacy
Shanghai Jiao Tong University, Shanghai, China

yxwang@sjtu.edu.cn
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Background

« Mineral water contains minerals or other dissolved
substances that alter its taste or give it therapeutic
value, generally obtained from a naturally occurring
mineral spring or source

. Jeju mineral water is a world-recognized volcanic
ground water from Mount Halla, taking approximately
420 meters under, with characterized pH, salts and
sulfur compositions
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Study Aims

 Effects of Jeju groundwater on abnormal lipid
metabolism in hyperlipidemic rats

« Effects of Jeju groundwater on glucose metabolism in
normal and diabetic mice

« Wahaha, Nongfuspring and Evian were also studied
as comparisons

A R 44
f}.:%; /" o ys F
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Materials
Control: Tap water . Nongfuspring ‘: .

S1: Jeju groundwater A

S2: Jeju groundwater B
S3: Jeju groundwater C

 Evian
Wahaha (purified water) (K=
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Study I: Groundwater on Lipid Metabolism
in High-Fat Diet-Induced Hyperlipidemic Rats

Protocol: Sprague Dawley rats fed with normal diet and high-
fat diet drank tap water and groundwater for 7 weeks

Materials Parameters

— Tap water — Body weight

— Samvastatin (10 mg/kg/d, — Serum triglyceride
gavage, started from the fifth — Serum total cholesterol
week) — Liver weight

— Jeju Mineral Water S1, S2, S3 _ Hepatosomatic Index

— Wahaha

— Nongfuspring

— Evian

NSRS S P b
— A Sy
"y mn;nmmmm

~ Groundwater on Body Weight in High-
Fat Diet-Induced Hyperlipidemic Rats

A

600
© Nommal diet + running water
® High-fat diet + running water
O High4at diet + simvastatin

500F

Body Weight (g)
]
(=)

Simvastatin

® High-fat diet + running water ®  High-at diet + running water
O Highat diet + 51 O HighJat diet + Wahaha
= High-fat diet + 52 = High{at diet + Nongfu
[ 4 High-fat diet + 53 I A High-at diet + Evian

@
=]
=]

Body Welight [g)

300}

Time (weeks) Time (weeks)
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Groundwater on Serum Triglyceride in
High-Fat Diet-Induced Hyperlipidemic Rats

35r o Normal diet + running water

® Hipgh-fat diet + running water
| O High-fat diet + simvastatin

Serum Triglyceride (mM)
-
Y

0.7
ool
B c
1.5 -
® Highat diet + running water ® High<at diet + running water
O High-at diet + 51 O High-fat diet + Wahaha
£ 28l ® Highdatdiet+s2 L = Highdat diet + Nongfu
.E A Highefat diet + 53 A Highat diet + Evian
a
g 24 b 3
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0 1 2 3 4 5 3 T 0 1 2 3 4 5 3 7
Time (weeks) Time (weeks)
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Groundwater on Serum Total Cholesterol in
High-Fat Diet-Induced Hyperlipidemic Rats

A Neormal diet + running water

T e High-fat diet + running water
§ o O High-fat diet + simvastatin a
2 a
s
s §
u
-
5
= 3]
L
2
o
g 1t
L2l Simvastatin
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B
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# High-fat diet + running water
f 6k DO High-fat diet + 51
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B 5t A Highat diet+ 83
8
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O High-fat diet + Wahaha

L A High-at diet + Evian

® Highat diet + running water
® Highfat diet + Nongfu

Time (weeks)

T 3 4 5 & 1
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Groundwater on Liver Weight and
Hepatosomatic Index in High-Fat

Diet-Induced Hyperlipidemic Rats

1 Normal diet + running water [ High-fat diet + S3
1 High-fat diet + running water ] High-fat diet + Wahaha
1 High-fat diet + simvastatin 1 High-fat diet + Nongfu
A [ High-fat diet + S1 B [ High-fat diet + Evian
35- [ High-fat diet + S2
28} — <
B = £
put — =
52 = ©
D —— E=]
= = £
T — 2
3 = -
7 —] oy
— x
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Summary for Study I

- High-fat diet significantly increased triglyceride, cholesterol, liver
weight, body weight and Hepatosomatic Index in Sprague Dawley
rats, which was reduced by the hypolipidemic drug samvastatin

« Jeju groundwater S1 (20.0%) and S2 (31.8%) but not S3
significantly reduced high-fat diet-increased liver weight, and
slightly reduced increased triglyceride level (S1 vs S2:8.3% vs
16.6%), body weight (S1 vs S2: 7.7% vs 17.7%) and
Hepatosomatic Index (S1 vs S2: 11.6% vs 16.7%), with statistical
significance being on S2

« Wahaha, Nongfuspring and Evian had no consistent effects on
high-fat diet-increased triglyceride, cholesterol, liver weight, body
weight or Hepatosomatic Index
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Study II: Groundwater on Glucose Metabolism
in Normal and STZ-Induced Diabetic Mice

Protocol: normal ICR mice drank tap water and groundwater for 5
weeks and were challenged by SC injection of saline or
streptozotocin (STZ, 120 mg/kg) at the beginning of the forth week

Materials Parameters
— Tap water — Body weight
— Gliclazide (10 mg/kg/d, — Random blood glucose
gavage, started from the forth _ Sorim HBALC
week)
— Jeju Mineral Water S1, S2, S3
— Wahaha, Nongfuspring, Evian

@y ZEAE
Groundwater on Body Weight in
Normal and STZ-Induced Diabetic Mice

4pp O Saline + running water
® S5TZ+ running water
0O STZ + gliclazide (10 mg/kg/day)

Body Weight {g)
g

STZ gliclazide

@ STZ+ running water ® STZ+ running water
O 5TZ+51 O STZ+Wahaha

m STZ+52 L |l = STZ+Nongfu
A STZ+53 & STZ+Evian

&

1

BodyWeight (g)
a

ra
o

[
(=3

L

-—

0 1 z ] 4 5 0 1 7 2 s §
Time (weeks) Time (weeks)
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Groundwater on Random Blood Sugar in
Normal and STZ-Induced Diabetic Mice
.
g oh © Saline + running water
-E i
& l‘ -
s c
T — & STZ+ muing wter
E “ jiﬁ
o A

Groundwater on Serum HbA1C
in STZ-Induced Diabetic Mice

[ saline + running water B STZ+ S3
B STZ + running water STZ + Wahaha

EJ STZ + gliclazide Ed STZ + Nongfu
STZ+ S1 STZ + Evian
E sT1zZz+s2
12r
a
10t b s

HbA1C (%)
[=1]
T

7777774
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Summary for Study 11

« Streptozotocin increased random blood sugar and HbA1C, as well
as triglyceride and cholesterol in ICR mice, which was reduced by
the anti-diabetic drug gliclazide '

o Jeju mineral water S1, S2 and S3, as well as Wahaha, Nongfuspring
and Evian had no effects on random blood glucose or body weight
in normal mice

« S1(14.5%), S2 (12.5%) and S3 (17.8%) caused mild but statistically
significant reduction in STZ-increased HbA1C. They also slightly
reduced STZ-changed random blood glucose (S1 vs vs S2 vs 83:
8.5% vs 13.4% vs 25.0%) and body weight (S1 vs S2 vs S3: 9.8%
vs 12.8% vs 20.4%), with statistical significance being on S3

. Wahaha, Nongfuspring and Evian had no consistent effects on STZ-
changed random blood glucose, HbA1C or body weight

LEILLY | -- |
Conclusions

«  All tested mineral water had no effects on random blood sugar
or body weight in normal mice

o Jeju mineral water had slight but significant beneficial effects
on abnormal glucose and lipid metabolism: S1 on STZ-
increased HbA 1C and high-fat diet-increased liver weight; S2
on high-fat diet-increased triglyceride, liver weight, body _
weight and Hepatosomatic Index; S3 on STZ-increased random |
blood sugar and HbA1C |

« Wahaha, Nongfuspring and Evian had no consistent effects on
STZ- or high-fat diet-induced abnormal glucose and lipid
metabolism

« More studies are warranted to further illustrate confirm the
effects of individual Jeju water on glucose and lipid metabolism
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THMED ADHE KRBT
“Obesity” Energy Intake >> Energy Expenditure

Metabolic
Diseases
Link to
Obesity

Modified from National Geographic (2004)

“Adipocyte Differentiation”

Increased Adipose Cell Number
Increased Adipose Cell Size
Increased Lipid Metabolism

“Metabolic Disorders”

« Hyperlipidemia

« Hypercholesterolemia

« Hypertension

- Cardiovascular Diseases

+ Cancer (Breast and Colon etc)

+ Type |l Diabetes & Insulin Resis.
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Cholesterol is produced by the liver and
we consume it from meat and dairy products

o)

Cholesterol

2]tgo] ga]
2l AT,

Ao} o]
2

usted Six-Year
¢ Per 1,000 Men

e Adiust
Death Rat

A

180 200
Serum Cholesteral, mgfdL

361,660800! BN B
=
{73

B3 Z2A0|BT 2AS

S

220 P40 260 7RO 300
Stamler J et al : JAMA 256 : 2823, 1986
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preadipocytes (K| T F M ZE)

=HIL AR
Differentiation (£3}) . DW

« S1
adipocytes (XL M=) . S2

« S3

« TW
1. X|UM=s 37t + BW-E
2. XHMNZE 27|57} « BW-I
3. X[ CHAF 7t

XM =gk B XY dde ojXls SF

Oil Red O staining (X

- differentiation for 2 weeks (48 well)

DWW 5-1 5-2 S-3 ™ BW-E BW-1
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0il Red O staining (2

- differentiation for 2 weeks (48 well)
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- differentiation for 2 weeks (48 well)
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0il Red O staining (114
- differentiation for 2 weeks (48 well)
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0il Red O staining - Measurement OD at 500nm
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. PPARy

. C/EBPa

. aP2 (Fatty acid-binding protein 2)
. LPL (adipocyte lipoprotein lipase)

on B W N K

. Leptin

6. Adiponectin

Cell T
Characteriatios ~etvee Molecular Events

- ?

Pluripotential / Stem Cell

l Twist
Scleraxis
Othar 7

/

Mullipotential Mesenchymal Precursor
o Chondroblast
o Osteoblast
o Myoblast
Pref-1
ECM Alterations
Determined Preadipocyte .
@ Growth Arrest ]
© Post-confluent Mitoses 1 and
@ Clonal Expansion i i C/EBPP
ar
Committed i ® PPARY Cyloskeletal
E Remodaling
» C/EBPe
H Adipocyte
i C-leri?eas3|I
Y Late Ei#?gﬁni:
Terminal Differentiation AHE
FA Binding
Proleins
§ec:elad
aclors
Other

Mature Adipocyt i g ;
Sl Physiological Reviews
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[ Preadipocyte Differentiation Adipocyte
LIF-R ‘ ‘ IP-R
5 &
MAP kinase cAMP

C/EBPB H— CHOF 10
CIEBPS

PPARS ====p- PPARy 2= C/EBPa

i A e

Target genes AEBFP-2

ld2 __, ADDY/
SREBP1c
AP-2u
/el

gene

1. PPARy
2. C/EBPe

4. LPL (ad
5. Leptin

L6' Adipon

3. aP2 (Fatty acid-binding protein 2)

ipocyte lipoprotein lipase)
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~Adipcganasis
“Lipogencsis

- ard lipid starage
-Lipogenesis ann  <adipoking production

lipid storage ~Major target of TZDs
~Fatty acid oxication +Fatty acia oxidation
«Fasling response PPART +Energy uncoupling
PPAR-c PPAR-6
« Requiation of whola-
bedy insulin sersilivity - Falty acid oxidation Medscapes www.madscape.com
- Fatty scid oxidation - Energy uncaupling ' PPARa and PPARYy
v (W=

activation

PPAR

PPARy \

Adiponectin |

s 4 = PPARx
h‘fail[:t iz
WAT

AdipoR |
(il

Macrophage |

FA combustion |

sy Adipocyte hypertrophy |

Inflammation |

Insulin resistance |
Obesity |

Source; Diabelas © 2005 Amenican Diabeles Assodalticn, Inc.
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DIW S s-2 53

8l PPARy

& C/IEBPa

DIW TW BW-E BW-I

C/EBPa
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B-actin
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p-actin
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1. PPARy

2. C/EBPa

3. aP2 (Fatty acid-binding protein 2)
4. LPL (adipocyte lipoprotein lipase)
5. Leptin |

6. Adiponectin

C/EBPa
STATSA

Myohiast Premyoblast Prechondrocyte  Chondrocyle
e YA Yod /6‘-
7 e— e T—— | ]
2 CoMYEs | L SOX9 '|Q [ soxe ./
MYFE L GLI3 A/ soxs
MYOD1 NP SOXG
at RUNKX2
< LS wwtrt
KLFs4 and 3 RUNX2
STAT 35 phosphorylation o / MSC \ A w
AP- 1 (fos, c-jun, etc.} KLF4 ™% g
NR3CL T - <0
) €
C/EBPR | = BMP ——»
Preadipocyte | SHH —— Preosteoblast
|— Wntp\-catenin -=
C/EBPay  ——— PPARy |} sPT
B e
‘ W
Adipocyle Ostenblast
-5 A
J | I—/
\ A \-.____ i R
Mature Mature
adipocyle osteoblast

e Tl
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1. PPARy
2. C/EBPa
3. aP2 (Fatty acid-binding protein 2)

4. LPL (adipocyte lipoprotein lipase)
5. Leptin '

6. Adiponectin
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Cell T ype

Characteristics Mo

Pluripolential / Stem Cell

l Twist
Scleraxis
Other 7

Itipotantial "/Mesenchym al Precursor

C Events

© Chondroblast
© Osteoblast
o Myoblast
Frei-1 )
f ECM Alterations
Determined Preadipocyte
© Growth Arrest .
© Post-confluent Mitoses 2 and
© Clonal Expansion i - C/EBPP
ar
Committed PPARY Cyloskeletal
H Remodeling
: ¢ C/EBPu
i Adi 1
; Adgoore
Y Lae Lipoganic
Terminal Differentiation fzymes
e m— fezrd -
Proleins
ecraled
aclors
Oiher
Mature Adipocyte
aP2+/+ macrophage aP2-/- macrophage
Inflammatory stimuli Inflammatory stimuli

Inflammatory function Anti-inflammatory function
Accelerated cholesterol trafficking
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1. PPARy
2. C/EBPa _
3. aP2 (Fatty acid-binding protein 2)
| 4. LPL (adipocyte lipoprotein lipase)
5. Leptin

6. Adiponectin
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Tg-rich lipepretein

FFA

Glycerol

/ AP \
. VEPCK %_
ACPT
Pyruvate

E__,/

Adipocyte

| cD36 |
| P e | ACS
NEFA NEFA —> AgylCoA — TG

1, Glycerol .
" | FATP |
Plasma | -1/~ ' H

G3p

Glyceral - J\quapn;;l I—b- Glycerol

PEP
A. o
=== ' (PEPCK)
Pyruvale
4

e
| GLUT4 |
Glucose
PPARy target genes and adipocyte metabolism

Expert Reviews in Melecular Medicine ©2005 Cambridge University Press
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1. PPARy
2. C/EBPa

3. aP2 (Fatty acid-binding protein 2)
4. LPL (adipocyte lipoprotein lipase)
5. Leptin

6. Adiponectin
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- Decreased
3 food intake

Hypothalamus

Leptin Endocrine
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1. PPARy
2. C/EBPa

5. Leptin
6. Adiponectin

3. aP2 (Fatty acid-binding protein 2)
4. LPL (adipocyte lipoprotein lipase)
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Adipocytes

P 3 ! ‘t\i‘j Endothelial cells
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I. MFYEl] X|wast & Hitt x| &5

s1 s2 S3 ™ BW-E BW-I
2010.10.5 | 42.25 = 0.15 42.25+0.12 42+0.11 42,5+0.14 42+0.12 41.75x0.16
2010.10.12 43.75+0.24 43,5+0.22 43.5+0.19 44,750.20 44.75+0.23 44.25+0.25

2010.10.19 45.25+0.26 45,10£0.25 44.75+0.22 47.75+0.29 47252031 46.25£0.32

2010.10.26 46.75+0.43 46.75+0.45 46.10£0.47 50.25£0.48 49.75+0.45 48.5+0.51

2010.11.2 48.5+0.52 47.5£0.49 47.75£0.55 52.75+0.68 51.5+0.49 50.75+0.63
2010.11.9 50.25+0.66 48.75+0.61 49.75+0.72 53.75+0.69 53.25+0.71 52.5:£0.68
2010.11.16 51.75+0.62 50.10+£0.58 51.10+0.79 55.25+0.88 54.5£0.92 53.75+0.73

2010.11.23 52.75+0.74 51.25+0.69 52.25+0.70 56.50+0.91 55.50+0.87 55.10+0.77

- : 2010.11.30 53.75+£0.79 52,10+0.72 53.25+0.81 57.75:£1.12 56.50+0.82 56.10£0.82

2010.12.07 54.75+0.98 53.10+0.97 54.25+0.85 58.10+1.31 57.50£0.99 5?-'.1010.93
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Body growth in ob/ob mice
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Effect of Jeju Ground Waters on Allergic
Response and Glucose Uptake

S
Qs oFstryst

Anti-allergic effects of Jeju ground
waters on FceRI-mediate in IgE/Ag-
induced mast cells activation
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Effect of Jeju ground wasters on FeeRI-mediate degranulation in
IgE/Ag-induced mast cells

60 p
;\3‘ 4
§ 3%
3
5o
£
&
12
0
DNP-HSA (25ng/ml) = + + + + + + +
(d0un) - - TW BWJI BW-E 81 S22 83
Inhibition of f-Hex release (%)
W BW-1I BW-E Si S2 S3
jvolume

4{]"] 1132418 | 11.49£13 | 11.94+£0.7 | 121428 | 19.10£14 | 19.78£1.0

Effect of Jeju ground wasters on FceRI-mediate degranulation in
IgE/Ag-induced mast cells -Dose dependency

35 35
R o f < 3 f
2
g 21 F § 21 b
= 2
o} S u
5 =
i 1 E 1
-9
] 0
IgE/Ag - + + + + IgE/Ag - + + #* +
§1 (ul) . - 10 20 40 S2( uh) & i 10 20 40
o 40 e
S - p i Inhibition of p-Hex release
2 32
i (%)
E 24
£ 10 pl 20 pl 40 ul
Z 16
<=
& s S1 0 11.84+0.7 | 14.70+1.1
0
S2 8.96+1.4 | 167514 | 20.08+0.1
IgE/Ag - # + + +
S3( b - - 10 20 40 S3 12.5743.0 | 15.83+15 | 20.51+13
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Effects of V,0; on FeeRI-mediate degranulation in IgE/Ag-
induced mast cells

B-hex realease (%)

L]
DNP-HSA(25ng/ml)

nM - - 250 500 1000

Inhibition of 3-Hex release

V,05 (nM) 250 500 1000

Inhibition (%) | 1092£27 | 188020 23.75+0.9
| EOP—:

Effect of Jeju ground wasters on FceRI-mediate 5.
lipoxygenase dependent LTC, generation in IgE/Ag-
induced mast cells

Br
60
5 F

nr

LTC4 generation
(ng/10%cells)

15 F

0
DNP-HSA(2Sng/ml) - + + » + & N

@oun - - TW BW-I BW-E Sl S2 S3

Inhibition of LTC, generation (%)
™ BW-1 BW-E S1 S2 S3
volume

™
L 40 pl 757+0.5 | 12.95+0.6 | 11.46+0.7 | 5.50+1.3 | 11.75+0.9 22.93+0.8

-
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Effect of Jeju ground wasters on FceRI-mediate S- |
lipoxygenase dependent LTC, generation in IgE/Ag- |
induced mast cells-Dose dependency
£ 75 5 75 .
£ o H Z o i
85 4 g EE
g £ 30 g 2 10
15 15
0 0
IgElAg - % * * + IgE/Ag - + + 3 +
S1 ) 2 4 0 20 40 S2 i) = - 0 20 40
g 15
% Foow Inhibition of LTC, generation (%) .
G % o Lo 10 I 20 i 40 1
E’ £ 30
S1 0 0 6.69£0.6
15
0 S2 0 8.51+1.3 | 13.42%1.0
Igh/Ag - + + + +
83 i) - - 10 20 40 S3 11.92+1.7 19.96+1.4 23.65+0.8

Effects of V,05 on LTC, generation in IgE/Ag-induced mast cells

-Dose dependency-
|
@ |
-§ = 48
i 'g 36 *k
32
5 = u
12
o
BNP—HSA(ZSngfm]] - + + + +
M - - 250 500 1000

Inhibition of LTC, generation

V,0; (nM) 250 500 1000 |
Inhibition (%) 0+4.7 8.6612.5 28.9942.7 .
| = |
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Effect of Jeju ground wasters on FceRI-mediate COX-Z
dependent PGD, generation and COX-2 protein expression in
IgE/Ag-induced mast cells

4 P

COX-2 dependent PGD,
generation (ng/10%ells)

(1]
cox—2| —---—_m--ul

B-actin | — |

DNP-HSA(25ng/ml) 4 + + o + + + +

(40pl) 2 - ™ BW-I BW-E Sl S2 83

Inhibition of PGD, generation (%)

W BW-I BW-E S1 S2 S3
volume

40 ul 3.68+3.2 | 1642+1.1 | 26.45+1.3 | 6.07£3.1 | 25.914£3.6 | 30.36+2.2

Effect of Jeju ground wasfers on FceRI-mediate COX-2
dependent PGD, generation in IgE/Ag-induced mast cells-Dose
dependency

. 8 ¢ «
=] ) =] iy
g 3 6 g 2 6 £k
FE ES
E E' 4 E ? 4
35 g5
qE 2 3 S 2t
L) ]
o8
8 §n 0 (] 0
IgB/iAg - * + + + IgE/Ag - + + + +
sty - 3 0 20 40 sy - . w20 40
E 2 3 Inhibition of PGD,generation (%)
EE: 6t E1
32 ¥ 10 pl 20l 40
S¢ a4t
ol
R S1 0 281433 9.2740.5
55
U om
0 S2 8.59+2.5 1623117 | 23.47+34
IgE/A, + + + +
e S3 9.27+14 2158426 | 3026438
S3( i) = 0 20 4o
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'Effects of V,0, on COX-2 dependent PGD, generation and
COX-2 protein expression in IgE/Ag-induced mast cells

-Dose dependency-
8 g 2500 r
e 8
=5 2000 -
& =
= B d %
E & 1500 ok "
5e
= .2 R
o = 1000
O3 500
0 ;
DNP-HSA(25ng/ml) - + + + +
nM B - 250 500 1000
cOxX-2 | p——. — I

B-acﬁn‘“-——-_-_|

Inhibition of PGD, generation

V,0, (aM) 250 500 1000

Inhibition (%)| 2313%34 | 2925426 | 35124338

Effects of Jeju ground waters on TNF-o production in
IgE/Ag-induced mast cells

400
320
240 |
160 |

TNF-x generation
(pe/105cells)

80

0
DNP-HSA (25ng/ml) - + + + + + + +

(40pl) 5 5 TW BW-I BW-E S1 S2 S3

Inhibition of TNF-u generation (%)

W BW-I BW-E S1 S2 S3

40 pl 0.46+2.1 | 7.1943.1 | 21.18+2.5 | 19.7340.8 | 23.624+2.6 | 28.3813.1
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Effects of V,05on TNF-0, production in IgE/Ag-induced
mast cells

400

320

240 |

160

TNF-o generation
(pg/10¢cells)

80

0

DNP-HSA (25ng/ml)

+

(nM)

125 250

500

Inhibition of TNF-0, generation

V,05 (nM)

125

250

500

Inhibition (%)

13.8813.0

17.45£3.0

25.55+2.1

Effects of Jeju ground waters on IL-6 production in IgE/Ag-
induced mast cells

1500 r
1200

900 r
600

IL-6 generation
(pg/10°cells)

300 t

0
DNP-HSA (25ng/ml)

BW-E

(40ph) W BW-1 §1

Inhibition of IL-6 generation (%)

T™W BW-1 | BW-E S1 S2 S3

0pl | 680ELL [ 742524 | 1605534 | 7.95%36 9.56+4.3 | 19.60+3.0
I__________—-—%
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Effects of V,05 on IL-6 production in IgE/Ag-induced mast cells

1000 ¢
S 80 ‘ \
53 o0 |
B3
3 5, 400
=
= a0
0
DNP-HSA (25ng/ml) + + + +
(M) 125 250 500
Inhibition of IL-6 generation
V,0, @M) 125 250 500
Inhibition (%) | 6.05£3.0 12.95%3.3 21.4612.6

Effects of Jeju ground waters on IgE/Ag-induced mouse
PCA reaction

Evans blue exudation (pug/ml)

DNP-HSA (300pg/ml) ) " 4 % +
400 () - - S1 S2 S3
Inhibition of Evans blue exudation
400 (ub) S1 S2 S3
Inhibition (%) 14.27 15.28 25.21
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Effects of some waters on IgE/Ag-induced mouse PCA reaction

Evans blue exudation (pg/ml)
=N

(1=5)

ol
[ lg ® [g ale

DNP-HSA (300ug/ml) 5 + + + +
400 (i) 2 ™ BW-I BW-E
Inhibition of Evans blue exudation
400 (u1) W BW-I BW-E
Inhibition (%) 0 0 16.22

Effects of S3 on IgE/Ag-induced mouse PCA reaction
-Dose dependency-

-
h

-
L]

Evans blue exudation (peg/ml)

(0=5)

e

|
e

DNP-HSA (300pg/ml) . e + + 4
S3 (ul) . 5 100 200 400
Inhibition of Evans blue exudation
S3 (u) 100 200 400
Inhibition (%) 5.03 20.64 27.70
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Increasing AMPK activity :

Effect of Jeju Ground Waters on Glucose uptake

Effect of Jeju ground waters on glucose uptake in L6 niyotube cells

differentiation
' N S D
Q“\ o > 5

2DG Uptake
(pmole 2DG/min/mg)

o = M oW B W @ o~ m W
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Effect of S3 on AMPK activation during L6 myotube
cells differentiation

DDW 83

[# =% s s | pAMPK

[ o= = o= | AMPK

| #= o= | pacC
(= o @@ =9 Acc

S3 increase glucose uptake in 1.6 myotube cells differentiation

FI:33

2DG Uptake
(pmole 2DG/min/mg)
120

K
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2DG Uptake
(pmole 2DG/min/mg)
[N

=]
n

o

S3 increase glucose uptake in L6 myotube cells
differentiation via a AMPK dependent pathway

2DG Uptake
(pmole 2DG/min/mg)

Insulin (100 nM )
LY294002 (10 pM)
Compound C (20 uM)
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Effect of V,05 on AMPK activation and glucose uptake in

L6 myotube cells
A B
V1,05
DDW 10 20 (uM) ; ! . e
@ |
[ = = ]eawex 4 [ B 1
e s e | AMPK & g l T = {
o | T { 1
a E | miy |
(5 @ | paco -FE 3N N EN =N B =
o= | [ |
. 1G] | |
Sl (e SHE | ACC g-ﬁl i | ‘I 3 | |
g .| = |
DDW 500 ni 1 ph 10uM  20uM  AICAR (1 mM)
C V205
4 .
2 1 L
i | :
o = |
) !
e 2 EE " wm k=
Ree | B8 @ -
=} NN . PR =
E‘(D‘l | Bl |
2 | | |
0 '
5 + + V,0 (10 pM)
+ - + Compound C (20 pM)

Effect of S3 on B-oxidation during L6 myotube cells differentiation

=

In

o
]

27%

23
33

Normal

-
P
=1

90 +12.5 114 £ 4.7

{cpm/hr/mg protein)

=

(=3

(=]
¥

8

L=
[=1

(cpm/hr/mg protein)
-3
k=1

Fatty acid oxidation

=)
(=]
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Effect of S3 on adipogenesis during L1 adipocytes differentiation

A
DDW s3 Rosi (5pM)
100 70.9 251.9
B
DDW S3  Rosi (5uM)
- w9 | PPARY
- W@ | SREBP-1
gt L
_ S | C/EBP-u
- ﬁ Adiponectin
B-tubulin

~103 -




ZHLE 1 Session |

V. MIO|Y|ZYE Q] OLET U
ol

Hiroshi Matsuda

UR SZSS sonioist wa

» 52| 1 QA7 CHE! SSHEfAL
» 72 : Research Fellow, McMaster University, Canada.
Yale University 22

ST

b 3R : YREASIO S2/nihst @A




| =HLE1 Sesson |

 WREM

FrE—MRBXBRRBREETT I
NC/Tnd¥IRZAWVWT. EMEH®RTX
RKDTRE— ﬁ&lﬁﬁ%ﬁﬂuﬁufﬂj%

ZIREET Do

ERFERARTERT N/ AT IRE
FILNT., 750 5 i Gl 111
FHRICET LT




IV, HD|UEHEQ| OtED| 2 Fe0iy F1}

R

g) 9
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:ﬁullll.%ﬁﬂ%%k Sam- Da—Soo (S1), S2,S3
HERAK1 : BkFR (BEHN30)

miRAK 2 : BKFR (EEHN300)

AKEK : ERRERAFPrKEK (BEM150)

e S | -
| | EC | 2mE R T Y
|k H . pH mnS.l.-‘c ;mgCECO;,.-" n?ga!L m(;lfL Sm%;L; ”-‘:;;EL mg%i()zjr
AADTHKE | 72 | 197 & 1::._17317 g~ | m
I:}f‘é”'(ﬁ?*)m 8.0 | 130 g 16 | 10 3 32 30
Bk

In vivoriEx = ' .

BEELER (4.8ih) 73"5?..?%121@@“&? %7105:

VO RACBRICERSEEE,

ST ]
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-S| > EE1TEIDEIE
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~#RRKDFENE (TEWL) DEITE
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EGroup 1(BEKR)

Group 4(8S3)

T e—

(| Group SCiEA)

a5 |

- || Group 6(8XK#)

Clinical skin severity scores

4 -
~*Group 1 (Hard water) =#=Group 2 (51)

Group 3 (52) ===Group 4 (53)
2 - _

Graup 5 (Tap water) Group 6 (Soft water)
a T T ¥ ] T

& P N N g N N N e
& & ¢ & & ¢ & & &

& kg v % ) ) o 4 &
o

ERERER A7
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Novel scratch analyzer

High speed camera
CMOS, FPGA, PCI

Near-infrared light

950 nm
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Group 1: Hard water

o SR Group 2: 51
il - Group 3: 52
450 - Group 4: S3
Pre-treatment 2 weeks Group 5: Tap water
400 - 4 weeks G weeks Group 6: Soft water
= 8 weeks |
E 350 - '
=
%, 300 1 l -
o ] [ |
G 250 ° [ | I | | |
[ x| T -
82004 | _| [ [ ‘ ] T
i | T T t o+ H T " 'I
£ 190 1 @1 . T
S1004 : {
& : =
D ES_ T ‘_I: T 4 ﬁ T ",;;: 2 T T
1 2 3 o 5 3]
Groups
val-1
(3042-8E)
Group 1: Hard water
T T —— e - ~ Group 2:51
- Group 3: 82
80 1 Group 4: S3
-Pre-treatment 2 weeks Group 5: Tap water
70 - 4 weeks 6 weeks Group 6: Soft water
8 weeks 1
__ 60 A | '
g L
= S0 A T
£ | | . ‘ 1
= 40 1 i 2 | = [ T - ]
=l I : * | | T i
= 5 - 17 |
;—.
20
10 1
0
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Allergens
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cells i P
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Cytokines and = . 'i—’zﬁj
Chemokines S =
TARC, MDC, 2 o
Eotaxin-2 L
3 o _-Epidermal hyperplasia * Inflammation— -
' . L,
225 | ; | ! 100 1
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T 15 1 € 60 I |
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0 L3
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1 2 3 4 5 6 )
Groups 16 Groups
& 14 1 ]
-
Group 1: Hard water & 121 :
Group 2: 51 ekl . + BB
i £ &1 .
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Group 5: Tap water Zo : ] _
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Group 1: Hard water
Group 2: 51
Group 3: S2

PGP9.5 positivity
= o = (-; o W

0. Group 4: S3
Group 5: Tap water
1 2 3 4 5 6 Group 6: Soft water
Groups

16 7
el Red: Langerin* cell
12 ] Group 1: Hard water BI
£ ue: DAPI (nuclear
&1° 1 Group 2: S1 ( )
2% ] Group 3: 52
5 ¢ Group 4: S3
5 ¢ Group 5: Tap water

z = Group 6: Soft water

1 2 3 4 5 B
Groups
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E . 1+ Hard water Red: CD4* cell

+ 20 roup 1: w

g Group 2: 51 Blue: DAPI (nuclear)
15 1

i Group 3: 52

é‘“ ] .Group 4: 53

25 Group 5: Tap water
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Group 6: Soft water

R R ST T LA A S BT
R D S S B =B B T B AR E

In vivosni g

BEZLER (4885 DSER1OBEHRET,
SFKZEVOAICBHICERSHEIE,
[ )
i) mps . t e
-AERIE
-MAERITE

Ak

~113=




| Z=HZLET Sesson |

: =
_/_-__ﬁ:__;_:_;:_'.: T R ________;______‘_-_-_—”"--_ i 2
55 -
=#=Group 1 (Hard water)
=H-Group 2 (51)
ks “~Group 3 {52) ; I s
~*=Group 4 (53] o=
— 45 1 “"Group 5 (Tap water) 2 250
= ““~Group b (Soft water) B
> = 2200
2 §: 7
] o .
2 o 3150 :
g g5 ;
a %ﬁwo ;
35 1 = e
2 501 e
= ]
30 9 o - b=l
1 2 3 4 5 6
Groups
25

BMEM TRAKODPTE, Sam-Da-SooRLUS
3ld, P FE—UREBROBIEEMH U,

BIC, SIFEETE. TEWLOLFZMZDEE
BICRERIREZ/ NS X =5 —gNTITxd UTHIH
MRaEm U,

e
S3IC. IEREMRBET )L VY RDEERIZE
2 3WRDBICENBEENERDT.

‘ -_.

- 114 -




| =X|2HE 1 Session |

V. MAD|YZYE Q| ey wi

| ZASCHER S0|Tleiat 4|3t 4-0/8HAL

v
1o
10

>z SHMADSIGITA FHeEe|stAA BIAE AT E
Barrow Neurological Institute
Adjunct researcher

b SIxH © RIS Solnichst Solstn Rms
szxieloine 2glel
ARteiEs Tlole




ZH|UTE Sesson |

JEJU NATIONAL UNIVERSITY

Youngheun Jee

College of Veterinary Medicine
Jeju National University

JEJU NATIONAL UNIVERSITY

=M A AL (1)

@ Xanthine oxidaselt ST HHMAE OIGH GNA 200 2Tt
| OIXl= Zat #5 [Biochem Bioph Res cu IQ
Lo He Bk TE NIRANM SAMLZ MY ‘ér*ﬂil %t%lﬂ JtOiklE
| g% o9l [Cytotechnology, 20021
o MMNGH A DI SUE SAMAE Q15 ONA SAH SEIF=Tt |
Oikl=E 28 =S ST [App! Biochem Biotech, 20061

o SAMIE HO|0] TS 0= B WHASH et 229
. SH =i B5 [Bio Pham Bull, 2008)
| e S0l SIS0 o MIE BM0| S0 ST 0IE 25
| ©3 [Cviotechnology, 20051

o BTFI OIRAL] WP AME HED; H0i0) OIXi= 9F =0t
S [I Kor Sci Jung Sci, 20031

| © Streptozotocin0ll ISt HTUEKMEZD THIZE S8 M 18 SnE S
| DOl gg SR XH0) [S Y@ @5 A7 [Life Sci, 2006]

o HOoIHN MEUI0] BUTH= M 28 =0 SSTHIM ST}
Dixl= €8 Mok, Q=8 =1 45 28 3 [Bio Pham Bull, 20071
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o QIS HICEY SRl XS NIRAE 0|88 HIUS gF &g
 BlarorHi0| YO 25 (U2 SZENHE)
| oHILIS 2 O ShAQEIS0| HETGH S50l S UM
. [Biomed Res Trace Elem, 1988]
o HILIE 28 M iHi-0] HET0 20| HE SEMNE
[OIAIOIZ2 &, L= otetlljel, SZ0IStE, 79th Annual Meeting of
the Japanese Pharmacological Society, 2008)

ZEHMLUIEE (HC03-10] CHE 2R E DU/ YHE 2822t -‘—’-“*Mi
amMBl A EE B 550 45 2 fo] A4 o Eiu H7
< U Nutr Heath Aging, 2004]
L o & U SERHIESO S0 =2 OIS |EQ EJI SR |
OjXl= g2kl e 2&aE [Bone, 2009] i
e Z&0| O SR8 O HEHC S+ g2 g8 4732 WA
JhisA() &er AaaE A3 [Am ) Ciln Nutr, 2IZIIJU] f
e DIWI20| O St E B5J1ES 0129 Hial 2 Sa0(E9 HHE?
ZZI§ |, E8A QMEO| A0 OlXl= %’ &3 [ Urol, 19981 |

JEJU NATIONAL UNIVERSITY

A AkdI(3)

o HILIE BIE0] A &BSE0 HAKAL oM UA 25 95
[Sci Total Environ, 19931
¢ e =S HILHE 0120 CD4+ T cell@] Higt ggE MSEEN
OiXI= =1 (Toxicology, 2001)
1 e M=o HHLIS0| AFEe] HYME Jis i!fé,* 2 ALOIE IS 2Hio |
= OiKl= €€ %3 [Ann Clin Lab Sci, 2002] ]
o NESE( HUES ZTE0 Al HEEY W T MES] ST =8
[Biol Trace Elem Res, 20101
e HILEE4=0] 21J[2F 24=01 Y SS9l HEMZ ! B ceill STl
Ojxl= &g &3 [Sci Total Environ, 20021

L e MPISHE FTE0T Ba ABSE0IM ZHEMEL HIE BNz

| Sals grA) Ofe ¢13 [Biol Trace Elem Res, 2002]

| o AFIFHSI02) E0 Al ASESE0 HIFT, G cell 2l S4s 2 EHillgB)

o MA STHo) &8t A3 [Eur 1 Immunol, 1983] |
o HAIIRA HIEMIZE0) &217HSI02) M2l Al BEMIE0] E1E [pladue

forming celis, PFC) ] =71 =1 [Immunology, 1982]
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sw of immune responses (1)

Immune limitation in
responses time and

inflammation magnitude

Immune Homeostasis

JEJU NATIONAL UNIVERSITY
ew of immune responses (2)

Cell-Mediated Immunity Humoral Immunity

Extra cellular organisms

Intra cellular pathogcns NK CEll Tm 1- W 2
: Allergens
Bacteria Q Helminthi

\!r - \L
i IL12,IFN-,
fu\) _ TGP I @ ? p_—
Antigen \__, presentation
presentation Monocytes A.P C
Macrophage activation ﬁuztln-iine
(;-Jg"k-l Autocrine @
P ® IL-2 Inhibition IL-3,
g Oo i \[ - IL-5 ‘wmphl 1gG1
i
s

5
% (q\:/_. [Ny
1 IL-4, IL-10
aglgGy == . ; lL-4 IL-13
) s IFN-y %‘-\

3 C Ii-zly ] __ ) .
= “,
B cell / Inhibition
)..’:
1eG ' IL-
production i En 14,

12 IL-10

IL-3, IL-6 IL-3,1L-6 e
TGF—a, GM-CSF TGF-a, GM-CSF
DTH
(DelayedType Hypersensitivity) Hamid R et al,, Kidney Int, 2002
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duced immune dysregulation
ing radiation

Onxidative stress by
y-ray radiation

Effector T cell/B cell o

function Clonal expansion

Activation
Differentiation
Proliferation

JEJU NATIONAL UNIVERSITY

duced immune dysregulation

nizing radiation

[Free—unpaired electron (s), aqueous electron, 9]
1.

Generally from oxygen obtaining one or more unpaired
electron, forming free radical.

Then affects cells or lipids around it.

In return, those cells or lipids become a free radical which
then affect other neighboring cells.

This continues until the free radical is stopped.

Increased Reactive Oxygen Species (ROS)
Inflammatory responses

Change in gene expression

Death inducing factors

Cell death
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e - Immune cells

&
e
-
5,
4"
pur el
o
=
[rren
(=
-

L R TR & B
Hosensiavity( RS

RS = Probability of a cell, tissue or organ of
suffering an effect per unit of dose.

Bergonie and Tribondeau (1906):
“RS and Rate of Cell Division Law” RS will be greater if the cell:

Is rapidly dividing, poorly differentiation & long mitotic period

oGl aRia YV Aky

Primitive blood cells . Mature red blood cells . Gastric mucosa
Splenocytes " Muscle cells " Mucous membranes
Lymphocytes " Ganglion cells ' Esophageal epithelium
Intestinal epithelium ' Mature connective tissues / Urinary bladder

Bone marrow cells epithelium

JEJU NATIONAL UNIVERSITY

gental designs for immune dysregulation
H.ucej%;kgyﬁ;lﬁw dose gamma-ray irradiation

8000 v— ravs

A° ==
Za 7 e
b
a7 Long term
>
0 10, 90, 180 days )
—~
| Spleen weight H Cell proliferation assay H FACs analysis | I Comet assay l ; ! !
@ stetbymidine L obean] 3
& SEL T i
% i 2 _i Albaline el fysis
— 'H- N Mirmscnpe stide
thymidine Cells ;
< fhi: wmtreateil
' Blood R mudified
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| eight and ROS production of Jeju water
giimune dysregulated mice

TR

(
.
"J

0.40 10 days e 90 days s 180 days
& &pas | &,
30 - =

E =020 b =

G G I =0

20 15 | g

_%m oo | E :

™ "ﬂ\P.US | -g: g

0,00 oo M. W S R 5 = . R ER
: TW TW SI 52 S3 BW-EBW TW TW SI 52 S3 BW-EBW- TW TW S 52 S§3 BW-EBW-
! i) LI
i Nen-IR IR Non-IR IR Non-IR R
!
10 days 180days
i 140 120 =
& 0—320 Al * )
i :nfgoo §=4 m%gz EE HE gL wR
£ 2= 80 i 5‘:
ES0 | ES £8% 1
gE E ge gg 0
3820 ¢ 2 257
E"_E o T Ao B E'ﬂ o |- .| s
L TW TW S1 S$2 §3 BW-EBW-I TW TW §1 52 §3 BW-EBWI
Non-IR IR , Non-IR IR Non-IR IR
5 #: p< 0,05 and **; p< 0.005
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HOT actlwty of Jeju water in pernpheral
' tof immune dysregulated mice

10 days ) ays
i 2500 I y 3500 [ 20 d Y
2000 I 3000 ‘
; i | 2500
| 350" l 4 2000 [
| 1000 | 1500 |
! 500
| 500 -
| ll'l ALY
| ™ TW 52 $3 BW-E BWA TW TW SI S2 §3 BW-E BWI
Non-IR IR Non-IR IR
180 days
3500

[ Cell proliferation assay _ | 2

: s §2soo
| G AP um”
! Sif-thymidine /0 1500
1 T» ' 1000 |
i . S 500
I Proliferation H-thymidine 0

| (DNA synthesis)
; ™W TW S3 BW-E BWI

;' : Non-IR R

* p< 0,05 and **; p< 0.005
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VA damage of Jeju water in peripheral
g8 ot immune dysregulated mice (1)

SZHIR

10 days s 90 days !
<30 - a0 |
: Z1s
F10 - Es |
I-‘ D Ll % i s AR L i 2. > D i v 5 L e M - A 1
TW TW S§1 §2 S3 BW-EBW-I TW TW S $2 53 BW-EBWA
=  NonIR IR = NonR IR
60 216 -
Bao | 2
H i > B
L ani N Sa i
S, e B M N N S s ., H H. B B 8 88
1]
£ IW TW SIS S5 BW-E BWA 2 Tw TW SI 52 53 BW-EBW-
o (=]
Non-IR R 7 NondR IR

JEJU NATIONAL UNIVERSITY

.d.a_:hage of Jeju water in peripheral
# immune dysregulated mice (2)

180 days
25
1
g®y * W *
< 15 - E ok
zZ |
2w -
ﬁ 5 |
V] | A — - . - .-
TW TW 51 52 53 BW-E BWA
MNon-IR. IR
s [
E 20 [
S5 |
20 |
A N RN A N
18 e v oo lmin W B BN OBEOM OB
5}
TW TW 51 52 S3 BW-E BW-I
Electrolyzed - Reduced Water Scavenges Active Oxygen Don:1R H

Species and Protects DNA from Oxidative Damage

Toribon Makono, Takami Mives,

*, p<0.05 and **; p< 0.005
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€ju water on apoptosis in peripheral
‘nmmune dysregulated mice (1)

TW +Non-IR TW + IR S1+IR 52+1R
' : 1 3 !
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il i i o, } | |
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Kiank C., Brain. Behav. Immun. 20(2006), 359-368 (Acoustic Stress)
Iwakabea K., Immunology Letters. 62(1998), 39-43 (Restrain Stress)
Jung Hwa K., Korean J Medicinal Crop Sci., 14(2006), 206-211 (Swimming and Heat Stress)
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stress-induced thymic atrophy
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Glucocorticoids === / —
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Cytokine  _==% 7, Leptin
(Inflammation) Thymostimulatory agents

Chemotheraphy

Gruver and Sempowski.,J leukocyte Biology,2008
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commercialisation of regionally made beer

Jeju Island, May 4, 2011

Carl Kins, EBCU Executive Committee
Member

Introducing myself

Beer industry in Europe

Effect of beer industry on the European economy
Introducing Belgium

Beer industry in Belgium

(Additional) effect of beer industry on the Belgian
economy

What makes “Belgian beer” so successful ?

Successful strategy for the commercialisation of the
beers regionally made in Jeju Island

Questions
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Group Business Continuity Manager for KBC Group
First brewery visit at age 18 (Rodenbach)

Since, always had interest in beer and brewing.
That is why | travel the world over for sampling and
judging beer
Judging: WBC. GABF, GBBF, European Beer Star,
Mondial de la Biere, Birra dellAnno, etc.
Brewery visits: major focus on Belgium, USA, Czech
Republic and UK
Since 2009, member of the Executive Committee of i
European Beer Consumers Union ) f

(*) representing 12 national clubs with over 140 000 members

Number of breweries 3733
Production (in hectolitres) 363 675 800
Imports (in hectolitres) 40 419 600
Exports (in hectolitres) 49 289 600
Consumption (in hectolitres) 354 805 800
Consumption per capita 75 litres

(*) More info on http://www.brewersofeu rope.0rg.fdocsa’ﬂipping_books!ey_report_ZUOQ_shortfindex.html
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:: Turnover 124 000

; Government revenue (VAT, income and payroll 57 000

E taxes, social security contributions, excise, etc.)

Extra Fiscal payments (excise) 11 200

: Direct employment 150 000
Indirect employment 2 350 000

(*) More info on hﬂp:!.Fmvw.brewersofeurope.orgfdoca.fﬂipping_bouksfey_repoﬂ_znog__shcrt!index.htrni

i Next to employment and tax revenues, breweries are

Very active in sponsoring a variety of cultural / sports
events

Concerned with the well-being of the local communities

Investing in the working conditions of their employees
(adding value at 81 300 EUR per head) '
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Purchases of goods and services in EU 27 and Switzerland, Croatia, Norway
and Turkey in billion euros

0.0 5.0 10.0 15.0 200 250 300

@ agriculture D utilities
0O packaging industry o equipment and other industrial activities
O transport and storage @ media and marketing

m senices and other i

Source: Ernst & Young calculation

Small and complex country |
30 528 km? '
10 900 000 inhabitants
3 regions (Flanders, Wallonia, Brussels)
6 governments
3 official languages (Dutch, French, German)
Belgium is Beer Paradise
Very long history of beer making
Lots of different styles
Beer enjoyment is a way of life

-137—




| Z=H|EEE2 Sesson |

Number of breWeries 124 124

Production (in hecto) 18 044 446 18 008 807
: Imports (in hecto) 880 109 894 337
Exports (in hecto) 10130 320 10 223 544
' Belgian consumption (in hecto) 8794 235 8 679 600

Consumption per capita 82 litres 81 litres

(*) More info on www.beerparadise.be

More than 200 000 16214 90.03

6 5
75 000 — 200 000 8 .9 1010 5.61
50 000 — 75 000 3 2 200 1.11
; 25 000 - 50 000 4 3 125« 0.97
12 500 — 25 000 12 8 214 119
Less than 12 500 95 73 196  1.08

(*) Estimates, based on own research, adding non-members of Brewing Association
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Tiifnover 1950 33780 5.77

Investments 104 1060 9.86
Extra Fiscal payments 329 0
Direct employment 5 521 88174 7.17 |
Indirect employment 67 000 ?

(*) More info on www.beerparadise.be

Training / education center(s)
New breweries (and distilleries)

More interest from local farmers on growing
herbs, spices, fruits

Tourism: destination for beer geeks / lovers
Specialised Beer Bars and Shops (imports, ...)

ll;)erived products, e.g., cheese, meat prepared wih
eer |

Home brewing on the rise

(*) Belgian example: Halve Maan, Bruges, attracting 10’s of thousands yearly
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- Brewing is not only a science, also an art

Amount of small / medium size breweries, which

Cannot compete with the large breweries in (1) Price, (2)
Consistency and (3) Marketing budget
Compete through customer appeal
o Quality and choice = taste
o Innovation
o Special angles
Local / regional focus and connectlon
Historical focus
Biological, ...

Belgian Beer: 70% is mainstream / 30% is specialty

' (] [seent sram m

Support & Spin-offs
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Water: Jeju water is very soft = excellent for hoppy lager
Grain from local farmers via direct contracts, provided you
have malting facilities on the islands — go biological

Millet, buckwheat, soybean — try different local grains
Hops: will have to be imported — go for biological
Yeast to be imported first, but start building own portfolio as
yeast will mutate (to be kept at university)

Start development from local yeast (Nuruk)

Look at top fermenting yeast (different flavour profile)

AT AT

Other ingredients

Local herbs and spices, e.g., artemisia = some types (mugwort,
sagebrush, wormwood) may be used to make “gruit”, originally used
before the use of hops = is making a revival '

Fruit, e.g., tangerine juice and/or peel = typical for Belgian style
Witbier

These other ingredients are really what leads to
Varying tastes, out of the ordinary beer range
Choice = a lot of possibilities, e.g., for seasonal beers
Authenticity and distinction
Putting brewery (possibly region) on the map = name recognition

E.g., Belgian lambic and Brussels area (yeast)
E.g., West Coast IPA from USA (hops)
E.g., Kélsch and Cologne (drinkability

- 141 -
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Production

Original/traditional way of doing things. No shortcuts (e.g.,
high gravity brewing, use of enzymes, ...), and highlight fact

You need a range of beers, i.e. regular and seasonal and
specialty beers =>frequent press coverage

Limit alcohol level =>delicacy
- Bottle conditioning, no pasteurization = if possible

Specialty

Seasonal | | | i 1 I |

Regular | _ = - |

Time — Year Volume Price

© Output
Pricing: ensure price is higher than industrial beers
Focus on on-trade (pubs, hotels, etc, ) sales = higher margins

Marketing _

o Local names for the beer (river, mountain, lake, ...)

o Attractive labels with local theme(s) =*local embedding/identification
o Multi-lingual labels (Korean, English, ...)

o A specific glass for each beer = standing out in the beer crowd

o For specialty beers, special bottles =» shapes & sizes (e.g., magnum)

o Draw up a detailed sponsoring plan (sports, culture, ...) = name
recognition

o Brewery designed for allowing/facilitating brewery visits and add a
conference room (company parties, mariages, ...)

o Publicity material for sale (T-shirts, food pairing recipe booklet, ...)
Reduce — Reuse — Recycle all (water, yeast, spent grain,...)
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3rd International Jeju Water Forum, 4th May 2011

Beer R&D and technological trends in German an
d other European countries and R&D strategies
for Jeju Beer

Dr.-Ing. Gerrit Blimelhuber,
Doemens Academy GmbH

Tyu_ - Doemens’d

oA E

Gerrit Blumelhuber (German)

« Apprenticeship as Brewer and Maltster in Mainz, Germany

» Study of Brewing and Beverage Technologies in Freising-
Weihenstepahn (Technical University of Munich)

» PhD in engineering
* Fundation of an engineering company
+ Managing Director Conculting, Doemens Academy GmbH, Gréfelfing

+  Member of the board of Bund der Doemensianer, Vice president of
MBAA District Europe

+ Age: 42, married, two boys, one cat and two turtles
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Beer R&D and technological trends in German and other
European countries and R&D strategies for Jeju Beer

A very long title for only 20 minutes presentation?

At first Il talk about the history of German beer (2 Minutes),
then I'll explain you, the tendencies in German beer market at the moment (3 minutes),

Then we talk a few minutes about technique and what is neccesary in a brewery (5
minutes),

later on, we should talk about the possibilities in Jeju (8 minutes)
All together these are 18 minutes, two minutes left!

Don't forget, |'ve talked already two minutes!

SHeye

AR A

German beer — A very short brief of history

23rd of April, 1516

The German purity law for beer was established by Earl Wilhelm |V. in Ingolstadt, near
Munich.

Nothing more than barley, hops and water should be used for brewing beer.

500 years later:

It’s nearly still the same, just for top fermenting beers a few more, malted cereals are
allowed, furthermore yeast is also written in the law as fourth ingredient.

How is it possible to produce in Germany 5000 up to 7000 different beers (
and to sell them) with only four ingredients?
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We have something about 20 different hop varieties, 20 different varieties
of barley, several different other maltable cereals and at least 20 different
stains of yeast! So just by doing a little bit combinatorics with the raw
materials, we get

20 varieties of hop * 20 brew malts * 20 yeast stains = 8000 different beers

(and here we didn’t talked about differences in technoologiy or other
cereals!)

So it is possible, to brew a lot of different beers in according to the German
purity law!
And that’s what German breweries normaly do! (With a few exceptions)
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German beer market:

Discounter beer (3,60 - 6,50 €/20 bottles)

Premium (9,90-13,50 €/20 bottles)

Middle sized bussineses (12,50-18,00 €/20 bottles)

High Price Biere (>40,00 €/20 bottles)

A wide range!

AN
Y

35,- € per bottle

0,25 € per bottle

Possible technique for a brewery with 150.000 hl/a (short overview):

Maltmill: 6 roll maltmill

Brewhouse: 3 up to 4 vessels, with a capacity of 150 hl/batch
Fermentation: 3 tanks a 700 hl, 3 tanks @ 350 hl, 2 tanks & 180 hl
Maturation: 12 tanks & 700 hl, 12 tanks & 350 hl, 8 tanks & 180 hl
Filtration: DE filtration with candle filter or frame filter

Bottling and Kegging: = Bottling plant with a capacity of 15.000 bph
Keg-Line with a capacity of 60 Keg/h

Energy supply: 50 % of the demand should be covered by
,Green Energy” (eg. Spent grains, biogas, wind etc.)

Advantages: Wide range of possibilities concerning one or two main brands,
seasonal beers and speicialities (cf. Presentation of Carl Kins) are possible to
produce. Bottles instead of cans as a sign for high price beer, Keg filling for the
pubs. Using green energy shows the solidarity to the nature on the island,
sustainability.
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Jeu
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Possibilities for Jeju:
Facts: 560.000 inhabitants, Honeymoon Island, approx. 7 Mio. tourists

every year,
NO OWN BREWERY! (Sorry Boris!)

Another fact: Per head consumption of beer in South Korea (2004): 38,5 |

Statistical demand in Jeju: 215600 hi/a (only for the inhabitants) + beer for the
tourists. But NO OWN BREWERY!

Theses facts already show the oeconomical possibilities for a brewery on Jeju!

But there are more than oeconomic possibilities:

— ) Yy

A AR

Examples:

Brewery Kuchlbauer, Abensberg, Germany:
Cultural and touristic hot spot!

- "!5() —_
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Glassblowing and museum in the brewery

Destillery in the brewery

Alpirsbacher Klosterbréau, Alpirsbach Germany:
A wide range of tourism attractions!

Examples:

Different concerts in the brewery

Folcloric events

Merchandising in the Brewery shop

Stigl Brewery, Salzburg, Austria:
Cultural and folcloric events, merchandising!
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Summary:

It is possible, just to build a brewery. But if there should be
an added value, think about more: Jeju is meanwhile a
touristic important place! If you offer a wide range in
touristic and cultural opportunities, you will get a higher
level of customer loyality!

Be open minded!
Think about an additional backery shop, distillery,
museums, gift shops, cultural events, concerts,
possibilities for weddings and so on!

gL

Thank you for your attention!
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lévelopment Corp

AGENDA

» Introduction

- Worldwide microbrewery revolution
Korean special tax system

. Defining Jeju beer, conditions

- Developing a recipe: 4 basic ingredients + something
special

- Jeju Water, excellent quality

- Jeju Barley, strategies

- Other Jeju ingredients

- What can make Jeju beer unique: a unique style
Helping the local economy
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Introducing myseif

. Boris de Mesones (Spaniard & German)
Studied economics and business before specializing
in microbreweries
Owner, brewer of Boris Brewery, a brewpub in Jeju

Worlwide microbrewery revolution

100 years ago each western country had many breweries
. But 20 years ago they concentrated between 5 and 20
breweries per country
Concentration produces mass market beers with no flavor
and aroma.
Since 1990 small microbreweries start to appear to
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U.S. Breweries Continue to Climb

1700 -
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d;-? 1600 -
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2 sk Lard
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g=t 1400 |- (a0
= ¥
-—

1300 : : ' ! !
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Year
{* Mid-Yoar Total)

004 2005 2008 2001
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Korean Tax System

- Different to western countries
- Tax is based on total production costs
Not on marginal costs of producing one more unit
It favors economies of scale
Big companies pay less tax per produced unit than small
companies
A small brewery will pay more tax per bottle
than a bigger
Small brewery beer will be always more
expensive

Defining Jeju beer, conditions

Jeju is famous for its citrus industry
Volcanic water: low mineralization
Best water to brew clear beers
Best water to brew with hops that
have citrus aroma characteristics

Jeju is famous for its barley due to
weather conditions different to the
mainland

Higher in proteins is ideal for
specialty malt production like
caramel malts
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Developing a recipe, 4 basic ingredients
plus something special

Beer is brewed mainly with water, barley, hops and yeast
For specialty beers you can add other cereals and/or fruits

Water with low mineralization is ideal for brewing beer with lots of
hop aroma

Hop flavor is not well received by locals because it remains them
to medicine

Because Jeju is known for its citrus industry:
recipes are to be developed with strong citrus aroma

Citrus aroma hops come mainly from the US

It is also possible to use Jeju citrus fruits as a base of aroma
Caramelized malt is ideal to combine with citrus aroma beers
Higher protein barley helps to produce better caramelized malts
Jeju has an unique opportunity to develop its own beer style
based on the peculiarities of its water, barley, herbs and fruits

Jeju Water

Most famous brewing water in the
world comes from Pilzen in the

Czech Republic

Pilzen style is the base of Lager
style beer

Lager beer is the style most sold
in the world

Jeju water is very similar, low
mineralization

Water with low pH helps extract
the best aroma out of hops

~158—



I, Wi LS 0l8E Y

Jeju Barley, strategies

Spread ownership of land, most owners are self
growers of barley

Quality of barley is diverse

Protein content is generally slightly higher
Higher protein is ideal to produce specialty malts
European malting plants have direct contracts with
growers

They dictate growers the quality of the malt and
production methods

Jeju has to unify production standards of barley for
growers

This way a uniform sort of barley
ideal for brewing could be produced

Other Jeju ingredients

+ Jeju Citrus for aroma
- Use of Artemisia —
. Use of local tea as a flavoring agent (similar to hops)

. Use of abalone like the famous Oyster Stout beer from
London

Jeju is famous in Korea for its mysterious image
Therefore the use of special
ingredients should be a main selling
point: for example:

Jeju Diving Women Abalone Stout
(Jeju Haenyo Abalone Black Beer)
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Helping the local economy

» Money paid into the local economy
will recirculate within the local people

» What people spent on beer will be
reinvested in Jeju

» Jeju image will be enhanced by the
diversity of our beer styles. _—

- Tourist will not only take a few } '_ \
oranges back home (boring present) |
but a few bottles of Jeju special and
unique beer (exciting present)

Conclusions

We can develop a unique Jeju style:

Own style because in Korea there are no fixed styles
(like Helles und Dunkles in Germany)

Due to Jeju special water, barley and mysterious unique
ingredients

A self developed range of styles can be made.

Styles that will have the name of Jeju on it

Styles that cannot be replicated easily by industrial
breweries

From the start we can jump on the bandwagon of the
worldwide microbrewery revolution
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- 161 —



| =X|EHE 2 Session |

IV, QUHOfAO] Ax|T AT} T A5

Maeda Masaharu
International University of Health & Welfare school 4~

» 89| : Kitasato University 2laitish E¢
Kitasato University 2Jgfatsidisl &2

p 23 : Kitasato University 2|ch Lz} ZHA}
Kitasato University 2|2 |MstE =u

» &l : International University of Health & Welfare graduate school 14




| Z=HLE2 Sesson |

Medical use of the artificial bicarbonate
warm water in Japan

Masaharu Maeda MD

International University of Health & Welfare graduate school

3rd International Je.ju:.-water Forum. 4 th,May,2011, Jeju, Korea.

Introduction
Other than natural hot springs, artificial CO2
enriched water, which are medically effective and
easy to make, is widely used in Japanese spas.
At the moment, there are over 500 spas with
artificial CO2 enriched water.

In this presentation | will introduce artificial CO2 enriched
water along with its medical effectiveness.

1




IV, YoMl £Rig M) 7jass

Artificial CO2 enriched water
produced by Gas-Permeable Membrane

A porous hollow-fiber membrane for water filtration

— o

§iatograph)

Surtaca
| mictophotograph

Producted by Mitsubishi Rayon, Japanese company.
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Traditional balneotherapy with CO,enriched water

Bad Nauheim

Germany

Saturaled CO,|concenfration

i

i
[
(=]
(=]

Mitsubishi Rayon’s
membrane

(=]
(=3
o

COs concenpLagion (bb
=)
(=
o

[=]
(=]
o

8
(=

20 30 35 40 50
Water temperature(C)
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CO, dissolution methods and features

Artificial CO, spa-Necessary to dissolve high concentration of CO2
efficiently ( more than 1000ppm ) in the warm water ( 4 0°C )

Bubbling method
(for aguatic weed)

Pressured tank method high concentration,

(for sparkling drinks) low water temperature,
large system

Chemical reaction

high concentration,
small device,
less un-dissolved gas

- T—
— — S—

The principle of CO; dissolution |.
by membrane permeation | ; okt vaatir

COz-free hot water
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Housing the hollow-fiber membrane in a module

o, GO-enriched water

LGPH™ membrane
.~ module

o

—] <= CO:gas

GPH™ membrane

I

N Frestwae ¢ Fresh water
GPH™ membrane

CO, footbath therapy

Equipment of
CO2 enriched
water generater
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Recovered CO, is used for CO, balneotherapy

Pnnlusunmszi%# e e — e

o

Mechanism of the carbonated warm water

Why does the carbonated warm water vasodilate?
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Natural course of CO2
Inspired air pathway
Expired air
02 \ P
Lung /'
Nutrition A‘ / Lung

& Artery Vein

Capillary vessels f\i&x

N

Tissue Waste matter

)
~
o /
<. 7N
\ﬂ-:\\\'\ —

%

Energy Protein synthesis

Mechanism of CO2 water
Inspired air

o \ Improvement Expired air
¢ blood circulation

Lung

Nutrition | bl

...,

' : /0
| | Tissue aste matter ? 2

.'COQ Water"-‘ ) CO2 Gas 1

>
Energy Prot_.rsynthesis
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Changes in tissue blood flow according to
carbonate concentration

/Iml /100g /min ( n=12)
45
40

i before bathing .
3.0 v

25
2.0
1.5
1.0
0.5
00 % =
-0.5

01 23 4512 3 456 789 101112131415
min

—— tap waterQ —#—100 300 600 —%-800 —e— 1000ppm

Mechanism of CO2 bathihg

The benefits of CO2 water come from vasodilator effect of
CO2.

CO2 dissolved in hot water penetrates the skin and help
blood vessels vasodilate through chemoreceptors in blood
vessels.

The blood pressure will go down and blood flow will
increase.

As a result, metabolism will speed up and pain and fatigue
will improve.

At the same time, it makes it easier for thermal energy to
sink in, which will warm up the body.
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Clinical effects

Effects on pain disease such as

lumbago and rheumatoid arthritis

CO2 warm water bathing e
for lumbago and
rheumatoid arthritis =«
patients '
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Lumbago and Rheumatoid arthritis patients

Pl SeEls Reduction of pain

28

The pain patients with lumbago
and rheumatoid arthritis feel
decreased, which shows that
concentrated artificial CO2
enriched water is clearly
beneficial

—~173—
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Medical treatment of arterio—obstractive
disease by increasing of the bloodflow.

~ Development of systems for home use
 Size reduction .

restaurants
serving
beer and
carbonated
| beverages
warm CO oas

- water Warm tap cyhnder
- water

e i
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Case 1 ) 65—year—old male
Developed necrosis from burn on medial portion of the thumb

Primary disorder: Diabetic nephropathy. CO2 treatment period : 4 months
Complications : DM (6 months) Frequency of bathing : Once daily
ASO:Arteriosclerosis Obliterans

10, April

Case 2) 81-year—old female
Developed spontaneous necrosis on right foot

Primary disorder: ASO CO2 treatment period : 1 month
Frequency of bathing : Once daily

-175-
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Medical treatment for pressure sore

Heat : > e Heat transfer
energy

of the

wqrm

water

CO2 water

~176 -
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Changes of body temperature

during the bathing using the the_rmography

water

-

41 il

co2 =
water

e
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Changes of deep body thermometer at hole body bathing
4°C

8 10 12 14|1 3 5 15 25 35 45 55 min
bathing After bathing

Heat retaining effect

Body temperature measurement
b thermography after bathing

- —178-
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before bathing  2min

Partial bathing like the footbath

often warms up the body

than tap water bathing.
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Changes of deep body thermometer in partial footbath at 41°C

Ac

6.9 12 15 22 S.08 .
min

MaedaM'et al:J. Baln.Clim.phs.Med.64:145-149 ;2001

As for the flush of the skin only in the carbonate warm
bath, it is recognized that there are local effects.

CO2 footbath After bathi
_'_b?lthlng = __ er bathing

Skin flush
only bath
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Does carbon dioxide enter

the body through the skin?

Absorption and exhaust of CO2 through skin

> CO2gas discharged from skin accounts for under 1%
of all CO2 gas discharged by breathing.

» CO2 gas leaves body by dissolving in sweat and
evaporating.

> If the concentration or pressure is high, it enters
body by physical force such as concentration
gradient and pressure gradient. this is how CO2
bathing enters body.

> However, human body keeps pressure and
concentration stable, so it only reaches parts near
the skin surface.

. » There is no exchange with oxygen.

= 181~
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CO2 dissolved
to the water

> We usually feel the GO2 water
about 2°C warmer than tap water.

Then, why we feel the CO2 water warm?
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CO2 bathing feels warm

When bathed in water under 34-35°C, which
is below body temperature, one feels cold.
However in CO2 bathing, one feels cold under
33°C and does not feel cold at 34—35°C. One
feels nothing when bathed in water at 34°C for
20 minutes, but feels warm when bathed in CO2
bathing. The cause is thought to be the
decrease of neural sensitivity.

Another effects ?

Immune function

Tissue reconstruction function
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Changes of natural killer cell activities as the immune function.
rate

1)
()]

41°C15min CO2 bathing
T~

41°C15min Tap water bathing

—
Control : Without heat stimulation

[n=]

—
o

USENLS| KI[[SL Ce|| SCHAIfiS2
o
;:_)1 —

o

pre at start 1 day after 2 days after

—— C0O2 bathing 8 Tap water —&= Control

The CO2 warm water bathing increases immune function
more than the tap water warm bathing.

HSP/0

Heat shock proteins (HSP) is a protein widely
distributed in the intracellular of normal body.

This protein is induced by thermal and various
stresses such as the ischemia, the infections, and
the radiations, and it is known the degeneration of
the protein is controlled, and do the reconstruction
of a broken protein.

HSP70 of molecular weight 700,000 is a kind of the
stress protein that decomposes management of the
quality of the protein and an unnecessary protein.
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Changes of HSP70 at before and after 1 day

oo

(=)

.. |
3.31 — 435 P=0.08

Befor After 1 day

H2b 10 VN\WE brogeln
N ~

o

—i— Tap water —&— CO2 water

Future of artificial CO2 enriched water

Artificial CO2 enriched water is easy to obtain
and relatively safe. The effects are scientifically
proven and clear effects are expected.

Because the body temperature increases
quickly and retains heat in the CO2 warm water
bathing.
Moreover, it seems that the CO2 water bathing :
accompanies the increase of immune activities
and the tissue reconstruction function, which
helps to promote health.
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1l§h:é‘iﬁ3_p€utic location immediately by the s

- Marine climate -

i The;raéut_it I"dca-tion' immediately by the sea ':

e YR SUNMOE QHIE E + UAER

— Climatotherapy

oDEANME HIRIE 1tkm EOE M= 0HSQH
2 A¥olX| 2ol= 2iCeE A%

U= JHYQ eI

- BHCHOIIM 500m 2 &= AHE A

| e ZA Saint-Malo
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e TGO 2, &5, |2, ¥ S JIEH QAE 012010 Xl
E0l= &d
@ Climatotherapy of psoriasis in Dead Sea - Even-Paz et a/.(1996)
- XHH IO B2 1
- 400m below sea level
- UVB/UVA IR B2 .
* Mineral < 2 = 33%(LHEHOZ 3%)
- il
— ALOHOIl 20t Bt 2HX} 28% JHAM
— Sun bathing2 8t 2tX} 72% JHM
— = [} 3 2} 83% WM
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Sea water
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 Marine products
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Seaweed wrap
Herb-soaked cloths
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