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L1 &ddli A R & 54

SdalFT AT AP A8 70 m olslel HFHoE FExsta e A
Ao FARATHKIOST, 2016). o1714 AF FHFAFoledt G5 A AFA
T35, AAEZA A 2AHES Seth(Fig. D(Kim, 2012). SHAHAIQD Al

S3ly FAo] Hold sk (3

FdF)ol sitom R EHE 9~12 kmoll FHASA BAHA lom, Hd +d
olfE= 90 m olat7bA] WA weEEo] Ut olHg AH HExE AdAo=E
Ast7E AFeAY sl WHore Fds &oldAl st UAHKo et al,
2003). WHo2 19 siae nAdelA vt Zow el Yok w9 A
skt WAl H= A9 et @ Aske dk Ao oe FrjAow H
=7b we w@eE AskrEt dla flel W= PR RESE B A= dd, S
Ghyben-Herzberg 9#(G-H 9#])(Fig. 2)7} YyelUA FH+=d AF F5A 9|
ME SFHTE A Go| A vAE = Ghyben-Herzberg 92l(G-H 927t E90]4
Aqgxo] gtz d# A Adth(Park et al, 2003). AT FH-A ] x5

=
g FHHor PRIAAN BFEAtEE, AGANEE, A5ARES wolth A

ol
rlo

o AAeH EHow As) FLAY

shre] g - Mg 2 2A T wet Y £5 e AN & L,

FH(Oh, 2011). Folit G-H 98¢ ©o]&4 <l G-H Ratiox= 34 ofzff &
T AstgAe] FAZE s AN Askeel Eolel 40 w2 1:40¢] G-H Ratio
g YERlY AF $3Ae] 49= G-H RatioZh 31t 112002 Ex gF2 4
o2 e} Aot AFe] FAol FadhS whds i JthKo et al, 2003).
olggt A YPA EAA HFRHo KA AR AmE A5t Aol dA st
T (saline groundwater) =, 4% o9 dFo] ¥ A t(Kang, 2019)<1
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Figure 1. AF $FA9 485 XA (Oh, 2011).



X=d

x|5HH
1o h: the height of
M &4H the water table
from the sea surface

40 h: thickness of
freshwater pituitary

Figure 2. Ghyben-Herzberg €& (Oh, 2011).



Figure 3. €439 £33 X (JTP)e A L& (lava seawater baranul).
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1.2. &gdlise =2 54

WA AFgdalTs AAAAHANA SNtSS T A HuA AR
ol HFS AAA HE= ARk At

(Kim, 2009) 5ol A& &= Ao 4TS 2tE Aol tH(Table 1).
g sabA e Zlsgh A skl AFEo] Sl 42 16~185T, pH 7.87~
8.01, A 30.03~32.76%(Lee et al, 2013) 5o AF A WEol = ¥F of
Yk AddE B =24 54 W7 Hof(Ma et al, 2017) SHEAJ o] FE o
Atk 3 72 Jt=E 5 el TS 3 dsERFEKim, 2011) &= HEHA

im

et al, 2022), 2= F%(Park et al, 2016) 5o =

@, GEdoby A, 67 A%

T
1
Lo
r o
)
oX,
ki
i
=
i
2
%0
_\1
r_{n:

g,
o
iw
©
o)
_{
N
o
flo
d
rf
&)
;
ON
N

T4 54eolg sAH(Kim, 2012). Z5 "= Na(WHEF), Mg(vt1ul$),
Ca(#Z+) % K(ZH) 53 Fe(H), Mn(47h), Zn(ot<d), Mo(=¢lEdl) 9 #+&
g mdEE g% diHo] Jdew 53 37 mdESQ] Viabya)S B %8
Ge(Al2wH), Se(A#lH)9 HiE(Lee, 2015) AFELsNF7F BAsta e 5
TR 53 4 i (Changjo et al, 2008)(Table 1). VHILUYFE)S Sled &
S eHA 7= Agoz dA4s 3 A5 2 axdFT AMd 297 =

= 2l
Aow ®Wuxol dom, Ge(A=ZnE)e € 3 3 53 W9y FH =

BN
o

of lom, olzslty wugo] A A3 FF7F &olsithe Ay vul™ 3
23] thoksl A% (Degree of hardness, mg/L)¢ &3

U= A(Table 3)2 A5 a7 g 5 2424 &8 £33 =5

el

30

deow Ay rHKang et al, 2008).

>

_’IO_



Table 1. AF& &3l 52 A& (Kim, 2009)

ED vz

ROE Y- RO
Sample oy =vT s (12m/s)
BagE TRy A By 538 BA AAE :
H| 31
2% (%) A% (%) 2% (%) -
17
Na(WJEH) 10800 0.33 =100 12090 =11 4614 =96 oF o]}i
Mg (7} 24 ) 1329 0.06 =100 1497 =12 1216 =9
Ca(Z#) 407 0.05 =100 4772 =15 321 =22
7
K(Z&) 416 0.10 =100 492.8 =15 1732 =9 oklo L
Fo] &
Cu(+3]) 0.014 0.005 - 0.021 - 0.007 -
Mo(& 2] B.dl) 0.011 0.001 - 0.013 - 0.003 -
V(HE) 0.022 0.001 - 0.023 - 0013 -
Ge(A 21}H) 0.001 <0.001 - 0.0022 - <0.001 -
Se(A ¥ F) 0.008 0.001 - 0.003 - 0022 -
7
Br(B2&) 61.2 0.008 =100 66.7 =10 11.8 =81 _O_IO]]-Q
SHAEZE) 8.36 <0.001 =100 9.46 =12 728 =13
50427 B ) = - - 27t
(5301 2) 1691 EH= 100 198385 =15 5834 =65 oo
Si(Si0,) 0.01
10.8 . =100 13.74 =22 11.0 -
(TF2-14E4) o] 3|
Zn(o}d) 0.016 0.013 - 0.020 - 0.010 -
i 0.01
Fe(#) 0.010 ] - 0.005 - 0022 -
o) 3t
Mn(%3}) 0.003 0.001 - 0.001 - 0004 -
7
Cl (g Ao]2) 19422 0.89 =100 228753 =15 3630 =82 9‘10]}3
B(B&) 497 0.23 =95 5.34 =7 53 -
F(&4) 0.82 L 100 0.965 =15 089 -
A= 6500 6 7700 5000
kA EHE E4% BHE 4=
oA EHE 24z BHE 24E
BT T EHE EHE EHE 24=
FholEFL 79 6.2 7.7 75
AdRYolddAh EHE 54 21= EHE
AN A A 0.1 E1=E 0.1 0.1
Cr* (6712 ) E4% e 5H1E 4=
RO: 945 (Reverse-Osmosis), ED: 7] %4 ¥ (ElectroDialysis)

_‘I’I_



A (Lee, 2014)

E
=

Table 2. AF& a2 JEE T2

7Y

T

ugel

~X

B

Na(LHE#)

N

N

Br(B%)

Zn(o}d)

_’Iz_



Table 3. AFTE LA 4= H &, 715%, pHZ A (Kang et al., 2008)

RO &4+ ED 2

= (ml) : (ml) B e pH e

100 981.2 18.20 3.5 7.050 = g A&AF7
200 961.15 38.75 3.4 1.262 v gk &g
300 941.13 58.87 3.2 7.508 + gho] &4k
400 921.11 78.89 3.1 7.689 & gbo &4k
500 901.08 98.92 2.8 7.805 L\

600 381.06 118.94 2.6 7.860 ot A A

700 861.03 138.97 2.4 7.889 Ak + vk

800 341.01 158.99 2.3 7.925 Ak + &uk

900 820.99 179.01 2.1 7.985 Ak + vk

1,000 800.96 199.04 2.0 7.995 Aok + uk

RO: 945 (Reverse-Osmosis), ED: 7 7] 52 ¥ (ElectroDialysis)

_13_
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g 7}
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F(Osmosis)

(¢}

(Reverse-Osmosis)©] & HEF49H(Semi-permeable

2 AFE9H(Osmotic Pressure) ©]%+9¢]

Q% (my

E59), ED vvl=se] 4714

1.3. &4 AHE =

2t RO #4949 RO

Membrane)
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=

!
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o

ik
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T

3 A

*
A71FH(ED)S &o]=(anion) w33} ¢ko]-2(cation) nLEH=S )

9
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o

= A3

=

O]

FE= AE 109

=

o1
# 71 %2 ¥ (ElectroDialysis, ED)
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T
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el
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4= 5000 oo AEF Sl Z-&ErH(Kim, 2021).
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Abstract

Lava seawater is a natural water resource concentrated in the eastern part
of Jeju, Guywa-eup, Seongsan-eup, and Pyoseon—-myeon. It is an underground
brine and salty groundwater containing more than a certain amount of
salinity that has penetrated into the underground of the land due to the
geographical characteristics of the volcano. As it passes through the volcanic
rock layer during the formation process, it undergoes a naturally occurring
filtration process, so it has cleanliness. Since it is stored in the deep
underground of the volcanic body, water temperature, pH, and salinity are
almost unchanged throughout the year, and seasonal fluctuations and physical
characteristics are less stable. It is also safe from harmful heavy metals,
phenols, radioactivity (*Cs), and radon, and contains minerals from seawater
as well as rare minerals from volcanic rock layers. In particular, Jeju lava
seawater is a high—quality mineral source and can produce various hardness
lava seawater by controlling the mineral content because mineral components
exist in an ionized state. Depending on the intended use, it is divided into
four types of raw water in the water intake state, RO desalinated water, RO
brine (mineral concentrated brine), and ED mineral water.

The study on Jeju Lava Seawater began in 2008 when the patent
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application was first started, and the scope of the patent analysis was limited
to patents related to the food and food industry among the patents searched
for ‘Lava Seawater’ using the database of ‘SCIENCE ON’ |, a patent search
site, for patents filed by the Korean Intellectual Property Office until March
2023, and the patents were extracted for open and registered patents. In
addition, the scope of the analysis of the paper search related to the food
industry of Jeju lava seawater was limited to the papers related to the food
and food industry among the papers searched as ‘lava seawater’ through the
same search site during the same period as the patent analysis, and
classified only by food type. A total of 30 patents were filed with the
Korean Intellectual Property Office, with seven cases being relatively high in
2019, starting with one in 2008, and the number of patents in 2009, 2010,
2015, 2018, and 2022 is insignificant. The results of the paper search can be
seen in five cases in detail, and it was less than the case of patent
application. Overall, the results of the study are insignificant compared to the
value of Jeju lava seawater.

However, Jeju Lava Seawater’'s technical skills such as individual
extraction of wuseful mineral components, separation, collection and
concentration of concentrated minerals, and manufacturing techniques such as
high-concentration mineral liquid salt will contribute to Jeju Lava Seawater’'s
role as a high—quality mineral source for modern people suffering from
mineral shortages. The results of the study on the desalted lava seawater
green tea extract using Jeju lava seawater as an extraction solvent confirmed
the possibility of Jeju lava seawater as a functional solvent. The results of
studies such as mineral coating probiotics for lava seawater using Jeju lava
seawater mineral water as a culture water for strains such as lactic acid
bacteria confirmed that ionized high—quality minerals abundant in Jeju lava
seawater not only induce rapid growth of microorganisms but also increase
enzyme productivity and enzyme activity of microorganisms, which can be

effectively used for the production and manufacture of functional foods.
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