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Physicochemical Characteristic of Drinking Water in
the Longevity Villages

Kyung-chul Yang', Kyung-soo Chun, Duk-Soo Lee, and Jae-keun Ryu*

Department of Chemistry, Kyungwon University
*Department of Environmental Engineering, Chungju National University

The purpose of this study is to compare the physicochemical characteristics between drinking water of lon-
gevity village and general tap water. Moreover, this study discusses the effect of longevity and health by exam-
ining the mineral content and components of both waters. The physicochemical characteristics of the samples
were anadyzed by using ICP-MS, electrical potentiometer, pH meter, ORP sensor, osmotic pressure analyzer,
IR and X-ray. Dissolved substances in two types of water satisfied the water quality standard, and toxic sub-
stances were not detected. Therefore, the two types of water were suitable for drinking. According to the
results, the mineral content in drinking water from longevity village was much higher than in general tep water.
In case of pH, the drinking water of longevity village showed weak akali property than general tap water. It
can be concluded that wesk alkali is of help to keep the hydrogen ion concentration of human body in balance.
According to the measurement of Oxidation-reduction potential, general tap water has an oxidation-potential,
while the drinking water of longevity village has a reduction potential. Residual chlorine causes general tap
water to have the oxidation potential. The result of osmotic pressure analysis showed that osmotic pressure
vaue of the drinking water of longevity village was higher than that of general tap water. Therefore, the drink-
ing water of longevity village makes stable structure with small cluster than the general tap water. From the
X-ray result, the structures of the dissolved chemicals are the same for the drinking water of longevity village
and general tap water. But the dissolved chemical's structure varies a little according to type and content. In
conclusion, the ddlicate differences found in the physicochemica characteristics of both waters and have an
effect on human health.

Key wards : drinking water, longevity village, human health, physicochemical characteristic
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Table 1. Analytical results of drinking water unit : ppm
Test result
Test Item
Tap water Samgye Gosu Ingye Sinwon Deokgok
Calcium(Ca) 18.62 27.21 21.45 25.23 22.91 26.44
Magnesium(Mg) 2.13 2.76 1.95 2.97 2.61 5.7
Sodium(Na) 4.18 4.96 4.72 4.68 2.88 5.14
Potassium(K) 1.79 1.46 1.35 1.49 1.1 1.25
Silicon(Si) 1.03 3.67 1.12 3.28 2.65 5.33
Aluminium(Al) 0.02 0.003 0.004 ND 0.041 0.01
Phosphorus(P) ND 0.003 ND ND ND 0.11
Iron(Fe) 0.052 ND 0.008 ND 0.016 ND
Manganese(Mn) 0.009 ND 0.001 ND ND ND
Zinc(Zn) 0.36 0.1 0.033 0.029 0.043 0.017

(ND : Not Detected)
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Table 2. Analytical results of pH of drinking water at 25°C

Sample Test Result(pH)
Tap water 7.32
Samgye 7.85
Gosu 7.82
Ingye 7.94
Sinwon 7.95
Geokgok 8.28
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Table 3. Analytical results of osmotic pressure of drinking
water at 36°C

Sample Test Result(mmH,0)
Tap water 14.2
Samgye 15.3
Gosu 15.5
Ingye 14.6
Sinwon 164
Geokgok 14.5
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Table 4. Analytical results of ORP of drinking water at

25°C
Sample Test Result(mV)
Tap water +70.2
Samgye -154
Gosu -15.3
Ingye -1.1
Sinwon -14.1
Geokgok -9.5

Table 5. Analytical results of conductivity of drinking

water
Sample Test Result(/cm)
Tap water 14.2
Samgye 13.98
Gosu 7.31
Ingye 11.96
Sinwon 5.23
Geokgok 17.76

3.6. MM &+ 2 IR 24

ztzte]l N85 IR spectrume E3f ¥
Fig. 13} 7t}

Fig. 1& 29 Ao & 32 A 5 oy
Az Yek ¥ 4 gtk L. L. Shandrik'™E 1500~
1900 cm™ $Hg o] F5u)7E Yepdular il =
At F spectrume] FFOZRE E| TR
£ ALKE7] 98k Plancks] £ o]-&-3ict.

1
o

7é—r

rr

AE 10em1 = 6.626 x 1034 - sec x 3 x 101%m - sec’!
x 1600cm™!
=3.18%x10%] = 3.18 x 10 erg

Z 9= 1600 cm oA FoluXE oF 3.18x10
erg?l 2102 UM o]AE & EA AHe] X5S
T A3t UAR E Sk

9o} 7+e WhHo R <o) spectrumeE o A
32 7bzpe] EUAZ AAksle] Table 60 LbeH
Wit

AFANIRZ 2w FEEo] 3221x107 erg2 7}
U Uston o]l ApE AAY 85 &

o] Hl3te] =2 HFAUAE 7L e A=

3.7. XRD &4
zzel sARZE
X

I EERLREEE

j_l‘
&
e
R
<
Ku)

X-Ray Diffraction 235 ©]-&-3} =
E9] F2E AYRY FA 2E HAREe +

Bibe)
ZZ Table 7o YeERHRATE.



Az XA 290 %ﬂ:@]ﬁ]—ﬂ Ex
o1 = A 1T o1 =11 1o 193
0
07
601
M s
PR 60 1630.07, 62.90444
r T
: x
a
n \
s a0 : 1119.77, 54.48176
n
o
T i
:. t 40+
e €
a
c . \
c
e 504.3
2] e 341436, 34.59512
\ 204
1147.97, 20.45016
i
10] 1421.06, 14.16108 1304.05, 4
409,27, 5.177:3
4000 %00 %000 200 2000 1500 1000 0 4000 36500 2000 2500 2000 1500 1000 500
Wavenumbers Wavenunbers
704 704
60 60+
® ®
T o 50q
8o :
a s :
a n
s 5 sl
n
i 4o T
€ ] t /
t 163035, 38.35364 I\ t et s ons
a - 1‘ \ PO
1086.90, 39. 55302
2 sof } { n
/ ! c
e | e h1092.62, 25.976c2
1384.27, 3050808 201 t
204 0
1:52.22, 3845470
104 < 1384.28, 13.837119
Ssas0.51, 1443430 \
104 \3436.37, 10.00643
4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500
Wavenuabers Wavenumbers
0
801
s ) PR
7 T 1635.30, 67.42697
x
a a
n 7 o
s s e
I;l n VY1084.45, 61.78440
i
t
o5 t
t t
2 a
c » %
c
PO e
\s4z0.33, 45.32168
342027, 59.13669
55 1478.72, 56.45292/ / o 1304.05, 40.9196!
1076.60, 5597211
4000 0 300 2500 2000 1500 1000 500
Wavenumbers 1800 1000 S0
Wavenumbers

Fig. 1. Infrared spectra residues from drinking water (A:

Deokgok)

Table 6. IR energy results of drinking water

Sample wavenumber(cm™)  AE(x1075 erg)
Tap water 1620.27 3.221
Samgye 1630.07 3.240
Gosu 1634.95 3.250
Ingye 1631.71 3.242
Sinwon 1638.92 3.258
Geokgok 1635.30 3.251

Tap water, B: Samgye, C: Gosu, D: Ingye, E: Sinwon, E:
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Fig. 2. X-Ray Diffraction analysis of drinking waters (A: Tap water, B: Samgye, C: Gosu, D: Ingye, E: Sinwon, E:
Deokgok).

Table 7. Chemical structure dissolving of drinking water

Sample EE=4Hd 7
Tap water NaCl, CaSO,2H,0, Fe;Si, Na,S,0,
Samgye  NaCl, CaSO,2H,0, Fe;Si, KNO; Cu,S
Gosu NaCl, Fe,;Si, CuS,
Ingye  NaCl, CaCO; KMgF, (Pt,Pd),Sn, PtSc
Sinwon  CaCO; NaCl, SiCl, FesSi
Geokgok  NaCl, NaNO, Fe;Si, MgO(CO,),
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