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A, 72 FdHe W3l U-zone FE=v FXFao] A3 A 3450
+ 657, 63] A% £ 4708 + 360, 123 d3 F 46.93
S 7FeF L (p<0.001), AAFS HF d 3137 +
+ 549, 123 4% & 692 23k T 71kl vh(p<0.001). A A4
ool e @ ool 63 AP F o FostA Tk 3l al(p<0.01), 12
3 Adg Felx 8 #Fo8A 718 vHp<0.001).

T-zone FE== FHgwo] 43 d 3017 £ 614, 63 4% 5 3922 +
4.74, 123] A3F ¥ 41.08 £ 4182 Frol3HA FE=7F T7FeFl L (p<0.001),
AAFT2 A48 d 2604 £ 718, 63 A9 5 3500 £ 919, 123] 4F &
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FOABA F/HHATHPO.0D. AARTEE Ha) BTl
128) 43 Fol FREI W o500 S7HEFAHR<0.05)

AR, AT tdAE S BaE A WSt gdaae]l 43 A 51.00 +
1451, 63] 4% % 80.07 + 682, 123 49 % 80.14 £ 6.99% e, 9]
SHAl g o] F7Fevh(p<0.001). BAFS HAF H 4371 £ 1527, 63
HAF 5 6729 £ 2281, 123] HF F 6936 £ 11558 e, FY5A W

FY0l 7R THp<0.01). FHFTol AASFTl v 63 HAF F

(p<0.05), 123] A8 F(p<0.05)lA =5 frolghA F7tstsith.
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slol =2 H ¥y (Hydrotherapy)

B o&d oY UH ARy dALRES stol==H
(Hydrotherapy)¥=3= € & # 2} 3] (Watertherapy) &L 3k}, & 28 o] &3 2
e 4 AYAs, 950 ansg o2 wo|te ~H g&AT FE N}
ol &, 2010).
o=z  ©H| &}y (Hydrotherapy): Ity #3lolxd  gom(AwA,
2009), 12]x=9l, =vkel, 2Ear BHYIJE B 58 W fgom 79
stk 204 7)ol ZHAE T4z HASAN F59 AR v
g SH(Spa)d FHUFLWd HeA HEld(ThalassoTherapy) 7} A7 57
o] 98rs 9FEArt. FES FHoRE AgEAFoldw Eo AFES 1960
AdE-HE 54 AW Axe @A A SRS 93 o=z ey
(Hydrotherapy)”} 7| =roll A BEAH o 7 ¥hd3tr] A|Zsto] (HdAdH, 2004) o
Hhejgte] Wi d tdo] el A23rF =dEe]l dAA) AR Wol A
cHCdm &, 2011).
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I o =) 2010).

SAko] 2(S04-2)2 8mg/mLo] YERAL, 3H(S)S AF-E AAsHA #7438
W Mgrtes 9uA e= 7E v vl E(Beauty mineral) = =W, 541
A5 9 o gs YEpdiv, S T Az, WEA, 53

dlo] At A4, 2014).

29 & ZAX(degree of hardness, DH)¥™ 0 ~ 7omg/mL¥= WE(soft
water), 76 T 150mg/mL< ¢F% AlE-(moderately hard water), 150 ~
300mg/mL< A& (hard water), 300mg/mLo]d< 3] A E(vary hard
water)® "FAl7] H3IF B A% 50mg/mlL AEv AR AR B
B2 s EATIAL, AALE ek, 549 Bhe A AR §
o FlelA A HE =9 AR 7|FES 300mg/mLolstelH  o]EE
153mg/mL 2. %= AlE-(hard water)oll <3tch(E 9 3}et3} n)sk 2010).

A (colon)= Bl Ty EoEd o3 ANARE FAE UEH,

Hasg o7l ¢85 617HA E0KFH, 2012).
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¥2. FRAFAR
EA-ZEE B 34 A9 He B4 3-4478(2013.06.24.)
ArL o T4 7E ArE A
B4 (F) 1.5 5.48mg/mL
& 4~ 0] 2(Cl-) 250 9mg/mL
A (Fe) 0.3 1.25mg/mL
= 7HMn) 0.3 0.201lmg/mL
ko] 2(S04-2) 250 8mg/mL
HE(B) 1.0 0.11mg/mL
7 = (Hardness) 1000 153mg/mL
A == (Color) 5.0 1=
T A o]F = (pH) 457 95 6.3
5 (Turbidity) 1.0 14.20NTU
F(Cw) 1.0 7% mg/mL
o}l (Zn) 3.0 7% mg/mL
o1 1 (A 0.2 7% mg/mL
F(Pb) 0.01 7% mg/mL
H] 2~ (As) 0.01 7% mg/mL
Al (Se) 0.01 7% mg/mL
F2-(Hg) 0.001 4% mg/mL
Al 9HCn) 0.01 7% mg/mL
A&(Cr) 0.05 7% mg/mL
FF=H(Cd) 0.005 E4% mg/mL
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#) 3= (Phenol) 0.005 7% mg/mL
I.ZU]EEE—S—%%LZDMS—MM 0,003 242 me/mL
t}o] o} x| 3=(Diazinin) 0.02 274% mg/mL
1} 2} €] 2 (Parathion) 0.06 7% mg/mL
U E ZE](Fenitrothion) 0.04 7% mg/mL
7Fat4E (Carbaryl) 0.07 24% mg/mL

1,1 1-EzjaE20EK],1,1- TR 0.1 7% mg/mL
H Eg =z 2o 2 A(PCE) 0.01 7% mg/mL
EgazZ 2o daA(TEC) 0.03 7% mg/mL
L1-tzaz=ed(1,1-DRO) 0.03 7% mg/mL
AASER A Cabontetrachlarice) 0.002 7% mg/mL
vEzerEDdiaaretae) 0.02 7% mg/mL
#l Al (Benzene) 0.01 E71% mg/mL

EF 9l (Toluene) 0.7 4% mg/mL

of| & vl 4l (Ethylbenzene) 0.3 B2714% mg/mL
A4 W (Xylene) 0.5 7% mg/mL

A A (ABS) 0.5 7% mg/mL
ok Yersinia ertercdlitica) 24 E74% mg/2L
1,4-t}o]2-2H1,4-Diaxane) 0.05 7% mg/mL
UREAFH(Viable Cell Count) 100 B4 &CPU/mL
ZAt(Total Coliforms) == E4% /100mL
A duidt(Fecal Coliforms) EHE 4% /100mL
o o} A A A (NH3-N) 0.5 7% mg/mL

_13_
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10
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ALg3ld o, Fel A (Define cleansing milk-ol 2ol o] avE) H&
(CLABIS Deep Peeling Gel-Z A ZAWE) F A3
sheith A8 @ 71 shel=2H s 717 (Oxygen Botanicals(F)30] %),
2§ 7] A -KEC-550( o) & AL&-3h 21k,

¥ 3. A3 AEE AF R 717
A AF Az AJA
AT A E AT e of
AA T Al ol Z QIR (F)
Z#: A (Define cleansing milk) of] 2 o] o] T A | El
HZ 43 (CLABIS Deep Peeling Gel) A A F A~ El

A3 717

stol= 2 e ety 7] 7] -

Oxygen Botanicals

2E] 7] 7] -KEC-550 rFol s €l
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V. 9+ A3t

1 A7 d3AS5e] $44 A%
1) AT WFAE Aug A

AT RS dnrd Abge #30| AAEA AT dgAES] o
3 400 + 9.06, A ¢ 4343 + 8.06% YERSEA, AT Y
=9 10

B (71.4%), Wsta &9 29(14.3%), HAFTS FFu £ 19(7.1%), 3L
5(71.4%), ek £ 379 (21.4%) 0.2 193 2o|7F g1l

b Adte FHFTol AR 19(7.1%), 994 29(14.3%), Aul=~4 2
7 (14.3%), AAFH 98 (64.3%) 0] 3L, AAF-& A4 27(14.3%), 444
79(7.1%), A1 3W(214%)0.2 e} fo8t
o) 7F gldnh. 3% Bt F A7 #AFTC] 6 7 9AITE 11 (78.6%),
10 7 12417 29(14.3), EA8sHA FohrF 18 (7.1%)0] L, BAFLLE 6 7 04
7 1178(786%), 10 ~ 12417t 3 (21.4%)& +29)3 =pol7} ¢isleh € 45
2 FHFTo] 100 T 2009 wwE 1179(78.6%), 200 ~ 3004k wdk 3

l>
Do
of,
=
I
W
§
o
A
N
-x

ol )
N

(21.4%), BAF 100 ~ 2008 W] wE 1078 (71.4%), 200 ~ 3008t ]
8 (21.4%), 300 T 4007t wRt 179(7.1%) 0. %= fe§k zkol7F glslv.

= BT 147 000%) 25 7] Eollal AAewe vE 17

(2

3
o [e]
2 T

i

'y

1
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it 198(7.1%), 29 ol3t 278(14.3%), 3% o] 1173
(78.6%)0] 3, AAF& vt 19(7.1%), 27 o]sl 47 (28.6%), 378 ©]/ 9

H(64.3%) 22§23 o7l gt} ooz AT dAAAES duky A}
ge T o] fo3k Aolrt glernzg T TAEAL &9l 3§ gl
¥ 5 A7 dAAES dukE ALg
T FHFT (n=14) A A - (n=14) 8]
A H (Al 44.00 + 9.06" 43.43 + 8.05 0.7669"
HZ3sYy
o Y
2 (14.3) 1(7.1)
AET E¢
10 (71.4) 10 (71.4) 0.3570°
et &9
2(14.3) 3(21.4)
A
A} 1(7.1) 2 (14.3)
494 2 (14.3) 7 (7.1
0.5918
qu) 224 2 (14.3) 2 (14.3)
A F 5 9 (64.3) 3 (21.4)
BHF Ao LAz
6 ~ 9AIZH 11 (786) 11 (78.6)
10 ~ 1242F 2 (14.3) 3 (21.4) 0.5483
T dAsA Lt 1(7.1) 0 (0.0)
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11 (78.6) 10 (71.4)
2009FY T 300%HY
3 (21.4) 3 (21.4) 0.5923
1y
0 (0.0) 1 (7.1)
300%F T 400%HY
s
ATH5
ol
] 0 (0.0) 1 (7.D)
7)1
14 (100.0) 12 (85.7) 0.3406
7] EHo] &, EA,
0 (0.0) 1 (7.1)
Ald )
=249
Sk 1 (7.1) 1 (7.1)
A429 o] 3 2 (14.3) 4 (28.6) 0.6483
AA3 o] AF 11 (78.6) 9 (64.3)
1) Mean + SD
2) n (%)

T t-testo] ™83 Mann-Whitney o] UA A

§: Chi-Square 74
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A7 dAEe) FHA AR BAHEE Feol AN ¥R =

= REoltl BHST 119 (786%), AAFT 119 (786%), ¢ w4
AThh AR 39(214%), AAFT 3P (Q214%) 0% Firo] FAsA o
< A 109 (71.4%), 534

Bu)
o9
jﬂ
5
T
|
o
do
ofl
flo
o
o
N
M

W4 197100 et fo@ Aol Utk Beld R wEEe
PR T WEH 1B(7.1%), WE 8B(57.1%), B 47 (286%), ¥4 b
= 138(7.1%)0] 3L, AAFTS HE 1178(786%), == 2% (14.3%), =%

J

W 19(71%) 02 deht FoF Ao/l gk Ausa He Fre
FHgato]l B 49 (286%), 75 39 (21.4%), "W 59(35.7%), ©¥ 79

(50%)0laL, AAFTE HF 478(286%), TF 67(429%), "|Wo] 5

(357%), €% 4(286%) 0= veht fe@ Aot gtk ANE W
2E PAFTH AAFE Aol FIF Aol glo] FAA Ao 1
ehaiet.
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E 6. AFAYAES) FaA W Gt

T FH5T AT
X* (p)
(n=14) (n=14)
R BA T
a4 el 0 (0.0)Y 0 (0.0)
HEo|t} 11 (78.6) 11 (78.6) 1.0000
] #4 ok 3 (21.4) 3 (21.4)
2elo] AZs= AF /3
A4 10 (71.4) 11 (78.6)
A A 0 (0.0) 2 (14.3) 0.1460
=3hA 4 (28.6) 1 (7.1
B9l ¥y wEE
I = 0 (0.0) 0 (0.0)
= 1 (7.1 0 (0.0)
0.5438
HE 8 (57.1) 11 (78.6)
HukE 4 (28.6) 2 (14.3)
]9 HuhE 1 (7.1 1 (7.1
MAL s AL Bi
B 4 (28.6) 4 (28.6) 1.0000
F2 3 (21.4) 6 (42.9) 0.2248
] vy 5 (35.7) 5 (35.7) 1.0000
e} 7 (50.0) 4 (28.6) 0.2457

1) n (%)
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() AFANAAS] WP Hel 5@

o)

THYAES] A5 AP F@HS 574 AAEAT HF #E AE S5
FHEao] givk 98(64.3%), 5¥ vwwE 5%(35.7%), AAFTS vt 84
(67.1%6), 591 w|wt 59(35.7%), 109 wRE 18 (7.1%) .7 2%k o7} gl
vk H 6714E ol BelAd IR FHFTS YTk 129(86.7%), Aok 27
(14.3%)0] 3, AAFe gtk 11% (786%), vt 398(214%)%2 o3 X
ol7b sl FAFE WA WeAEE FHFTS RS 3W(37.5%),
o1 3% (37.5%), HF-E¢E 1%H(125%), 718 18 (12.5%)°] 3L, BAF
o gkl 9%k Apolzh gllvh WA

Foge e e FA0) 5%(35.7%), Tk 97 (64.3%), B A

T A 45 (28.6%), ekttt 108 (71.4%) .= o]k zfol7} gldtt.

=5 7 % sk A00%) 0% Uhgha, BHFTe] o

p

o
o,
o
0o
i
3
X
=
=
o
o

n 157 398(21.4%), FA1tAl 678(42.9%)0°] vhgkaL
Agire AWl 39(214%), A 119(786%)0.2 F w3kel
g el gtk A el A5E FARTe] F13 69(42.9%), et

89 (57.1%), AAFL F13] 5W(357%), F23 19(7.1%), <ta} 8

o,

o

oE

(G7.19%) 0.2 7 kel Fo3 zol7F fAlvh. wehA] Ay AEe] u -
el 8L 7 oadel F4% Aol gl Aoz sl YER
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7. AFUAES WY B &9

T BAFT (n=14) AHAAFT (n=14) Xx* (p)
VR A A 35
SR 9 (64.3)Y 8 (57.1)
59w gk 5 (35.7) 5 (35.7) 0.5890
108 7%k 0 (0.0) 1 (7.1
A 6718 oy
#2344
A= 2 (14.3) 3 (21.4)
0.6217
gt 12 (85.7) 11 (78.6)
FF UgAd A :
7t 5% 3 (375) 3 (100.0)
Hol3 3 (375) 0 (0.0)
0.3290
EEHS 1 (125) 0 (0.0)
7] e} 1 (125) 0 (0.0)
A v3 A i
L2z i Ry e 0 (0.0) 0 (0.0)
Z7 0 5 (35.7) 4 (28.6) 0.6857
or3ht} 9 (64.3) 10 (71.4)
HE Ao A%
1 0 (0.0) 0 (0.0)
ou 14 (100.0) 14 (100.0) -
39 0.0 (0.0) 0.0 (0.0)
A oAl F 5
o uku] 5 (35.7) 3 (21.4) 0.0833
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u]-g-H] 3 (21.4) 0 (0.0)
35 A QHA 6 (42.9) 11 (78.6)
7+A #e A5
13 6 (42.9) 5 (35.7)
23] 0 (0.0) 1(7.1) 0.5796
o} sk} 8 (57.1) 8 (57.1)
1) n (%)
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¥ 8 ArdEAEY BE 58

o FAFT AATE
(n=14) (n=14)
Hit A 5A 7 v)Hl 1 (7.1)Y 1 (7.1
A 7k 6784 7t 12 (85.7) 12 (85.7) 1.0000
9A| 7k o] A 1 (7.1 1 (7.1)
A AF = 0 (0.0 3 (21.4)
0.0668
oFaht} 14 (100.0) 11 (78.6)
3% T 17671 4) 0 (0.0) 1 (33.3)
7711704 0 (0.0) 1 (33.3) -
3t o) 0 (0.0) 1 (33.3)
5 o5 Ciass 8 (57.1) 6 (42.9)

0.4497
oFaht} 6 (42.9) 8 (57.1)
% FH RS 7 (87.5) 5 (83.3)

0.8255

e R 1 (125) 1 (16.7)
% BlESE F 53] o)A 2 (25.0) 0 (0.0)
3743 4 (50.0) 2 (33.3) 0.2111
F 1723 2 (25.0) 4 (66.7)
$% A7 1Az ol 5 (62.5) 3 (50.0)
A0E-50% 2 (25.0) 2 (33.3) 0.8964
30%- 1) ¥l 1 (125) 1 (16.7)
1) n (%)
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6) AT AYAE) A

A7 AT AEwe E 99 Uitk ATRRAEY W A4

FHE FHFTo] sHF A7 8% (57.1%), F7 478 (28.6%), 7] 19(7.1%),
i T2 198(7.1%)0] 3, AAls2 3HF A7l 978(64.3%), 771 39
(21.4%), ¥ tt297}t 29 (14.3%) 2.2 28 zFoli= ATt 2A EFE
o B 3 149 300%) 2 odk Aolvk gldth =5 Slee FA
o] d 13] 39 (21.4%), 4 2 7 33 29(14.3%), 4 43] o] 37 (21.4%),

WAL A @t 69 (42.9%)0] Uskal AAFT S 913 89 (57.1%), € 2 T
33 2(14.3%), ¥ 43 o1 39(21.4%), vkAbA &= 1(7.1%)0] e}
TowgbelE e Aolvh gtk FREAFAFTES FHFTol B IL 49
(286%), & 1Le]3} 10 (71.4%), AA TS & 2L 19(7.1%), = 1.5L
ol 2 (14.3%), & 1L 2%(14.3%), & 1Lo]3} 98 (64.3%) & F w3t
Fog zpol7k gl FeAl AFH = FHFTo] drf 8%(57.1%), <terh
679 (42.9%), AAFTS Fd 79(50.0%), oFITF 7H(50.0%)0.2 F it

FOAS Aok Y9k ek F Eo A5¢e FAT A0E vhehguh,

i
oy

-
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9. ATUAATE A5

am BHAFT A A G (o)
(n=14) (n=14)
A 7| 8 (57.1)V 9 (64.3)
o A 4g =7 4 (28.6) 3 (21.4)
0.6742
e, 3177] 1 (7.1) 0 (0.0)
v o) 1 (7.1) 2 (14.3)
PrEF
0 (0.0) 0 (0.0)
512
2] AbE 14 (100.0) 14 (100.0) -
k2l . Q2 .
0 (0.0) 0 (0.0)
=4
o 13 3 (21.4) 8 (57.1)
T3 F 9 2733 2 (14.3) 2 (14.3)
0.1194
4 43] o)A 3 (21.4) 3 (21.4)
vhA R o= 6 (42.9) 1(7.1)
& 2L oA 0 (0.0) 1(7.1)
FRAF T & 15L 0 (0.0) 2 (14.3)
0.2934
E 1L 4 (28.6) 2 (14.3)
& 1L °]&} 10 (71.4) 9 (64.3)
kA A F A=t 8 (57.1) 7 (50.0)
0.7047
o} 3t} 6 (42.9) 7 (50.0)
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6) A+ AIAE2 953

A hEgAES AFSH FdAd Aol ek Ak #1000 AA ST
i

T T3k AolE wlwe u t-test 53 Mann-Whitney o] U A4S Ab
&3fo] 48 T-zone FE =+ FHFT 3017 + 6.14, BA ST
2604 £ 7 23k Zol7F YAt U-zone FEE+= FHFa 3450 +

182

G 3137 £ 583& vER fo) ek Aol vk MgEe 3

T 51.00 = 1451, AAFT 4371 £ 15272 YEh} 5938 2ol7t ¢l

U} T-zone FrE%E FHAFT 042 £ 074 , AAFT 0.04 = 0.08% e
0

H

v 5o el f9) s Akolzb glelal, U-zone friEss FAFT

0.53, AAF 002 £ 0.062 Yeht fFolek 2ok gldeh AA44d Ars

BHAFT 1354 + 864, AAFT 1347 = 761 2 e F23F Aol 7}h ¢l

Ak ZFA7)E BHSET 0.025 + 0.018, AAFT 0.032 £ 0.022 YERY
o]

el gk Zpolrh gileh =54 FAE FHF 009 £ 0.06 , AAFT 0.09

£ 004% UEL §917 Folv) AT R 2 ol Aol ¢l
Rormz £ e FA49 Ao e
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TE () FAF T BA T '
P
(n=14) (n=14)
5 (%)
T-zone 30.17 + 6.14 26.04 + 7.18 0.0729
U-zone 3450 + 6.57 31.37 + 5.83 0.5668
B5E (%) 51.00 + 1451 4371 + 1527 0.1653
5 (%)
T-zone 0.42 + 0.74" 0.04 £ 0.08 0.1670
U-zone 0.18 + 0.53 0.02 £ 0.05 0.5265
H2+A (%) 1354 + 8.64 1347 + 761 0.9455
22 (7] o) 0.025 + 0.018 0.032 + 0.02 0.2896
FZCGFAm) 0.09 + 0.06 0.09 £ 0.04 0.8910

1) Mean + SD
T t-testo] ™83 Mann-Whitney o] UA A
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e ARESRaL, ZS o WelA A3 7|ztel] wE AolE HluE o
Friedman’s Chi-Square TestE AF&3le] ¥4 319t}

U-zone FEEA FHFa AE d 3450 + 657, 63 23 % 47.08
+ 360, 123] 23 $ 4693 + 3.36= FstA F7FsFH L (p<0.001), AAF
w2 A% A 3137 £ 583 63 A% 5 4086 + 549, 123] A3 5 39.71

o] gk zpol &= F7F3 3 tHp<0.001).
T-zone FE=EA FHFTS 23 d 3017 + 6.14, 63 23 £ 39.22
+ 474, 123 A¥ F 4108 + 4182 FY&A FEEZIV FUFEAL
(p<0.00D), AAFTE 23 A 2604 + 718 63 A& 3 3500 £ 9.19, 12
3] A% £ 3612 £ 6572 Fo A S7FFATHP<0.01). -+ wxkel 3] x|
ke 123 A7 S {F9% Aol Freklv

o

& T-zone FH %=

(p<0.05).
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+

TE(F9]) AT (n=14) AA T (n=14) D
o NeAd 3450 £ 657 3137 + 583 0.5668
zone
R 63 A7.08 + 3.60 4086 + 549  0.0061 #x
TL) 128 4693 + 3.36 3071 + 360 0.0007 s
o/\1
(%) ~ <0.0001 #x <0.0001 ##x
- Aed 3017 £ 6.14 9%6.04 + 718 0.0729
zone
o 63 3922 + 474 3500 + 919 0.3206
s 125 4108 + 4.18 3512 + 657 0.0185 *
[s)
(%) ~ 0.0003 s 0.0010 *x

T t-testo] ™83 Mann-Whitney o] UA A

§: Friedman's Chi-Square Test

V=A7% 1 yo] Smote] %

* p<0.05, = p<O.01, **x p<0.001
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* p<0.05, = p<O.01, **x p<0.001
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AT YRS HagE A W= E 120 AASEY. BASETG A
AFa7ke] zpolE wlwd uf t-test W53 Mann-Whitneye] U A&
e
[e)

a3, 2e 7 uela Ag 7)7e] HE Ao]E wwd W Friedman's

FAFTe HgEe 249 A 5100 £ 1451, 63 2F F 80.07 + 6.82, 12
g A8 & 8014 + 6992 UEI}, F93A HEEo] ol tHp<0.001).
AA o) HgEe A8 A 4371 + 1527, 63 A9 5 6729 + 2281, 12
3 A9 F 6936 £ 11552 YEb, Fo8HA BiFE o]l o tH(p<0.0D).

63 4@ F(p<0.05), 128 @ Fol% FAFTol AAFT Mk B ol
frelatsl Eo} ATHp<0.06).

TE(ES) FAFT(n=14)  AAFT(n=14) p'

HEE (%) A¥A 5100 + 1451 4371 + 1527 0.1653
6] 80.07 + 6.82  67.29 + 22.81 0.04983 *
123 80.14 + 699  69.36 + 11.55 0.0238 *

p’ <0.0001 s 0.0029 *x
T o t-testel] W-&3F= Mann-Whitney® U7 A
§: Friedman’s Chi-Square Test
23 7% FESARN H24R 2] 23 P
1 p<0.05, *x: p<0.01, *+x: p<0.001
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¥ 13. 78 g w3
FE(HS) FAFT(n=14) HAFT(n=14) p'
)&
Uogone 28R 018 £ 053 002 + 005 0.5265
e 63] 0.01 £ 0.00 0.01 £ 0.00 1.0000
e 123] 0.01 £ 0.00 0.01 £ 0.00 1.0000
[s)
(%) o 0.1353 0.3679
)&
Togone | AEA 042 £ 074 0.04 + 008 0.1670
e 63] 0.01 £ 0.00 0.01 £ 0.00 1.0000
e 123] 0.01 £ 0.00 0.01 £ 0.00 1.0000
[s)
(%) o 0.00675+ 0.1353
t o t-testol] W-83F= Mann-Whitney 2 U#A
§: Friedman's Chi-Square Test
Vz2R7)% @ yo] 8mrehe] %
2 p<0.05, #+: p<0.01, #x p<0.001
14 -
12 -
1
£ S
08 -
06 - HASE
&\D = g
04 - 63
07 - Hiz25
0 +
0.2
o4 -
TEaz D
O 7. BASFTH RAAFTY A 7 T-zone % WsF v

* p<0.05, = p<O.01, **x p<0.001
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4) 3}z+d dd st

AT dAAES #4d AH wgE 2 4ol AAEST BT
AGazke] ZfolE Hwd wf t-test -&3F= Mann-Whitney e UAA &

|3hal, Z2 & oA Ad 73t wE AolE wlwe W Friedman's
Chi-Square TestE AF&3Fe] 4 319t

o,

FHFwS A% A 1354 + 864, 63 A 5 181 £ 1.97, 123] A3
< 202 £ 231%, FoA #HAFAIL(P<0.001), AAFTS AE A 1347

+ 761, 63 A% ¥ 610 + 877, 123 A3 £ 516 +

FE(ES) FAFT(n=11) AAFT(n=14) p'
A9 1354 + 864 1347 + 761 0.9455
63] 1.81 £ 1.97 6.10 + 877 0.1863
H2r A (%) }
123 202 + 2.31 516 + 6.38 0.0671
P <0.0001 ##% 0.0031 **

T t-testo] ™83 Mann-Whitney o] UA A
§: Friedman's Chi-Square Test
* p<0.0D, *x: p<0.01, **x. p<0.001
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A PFAE BF A WHEE i 150 AAEAY. FHFT AA
Fa kel ZolE HluwE uf t-test W-S3tE Mann-Whitney®] URA S A}
£ A

3tal, A2 T UoA AE 7|7te]l wE #olE M 9 Friedman's

TFE(ES) BAET(n=14) AA G (n=14) p'
AP A 0.025 + 0.018 0.032 + 0.02 0.2396
wE 63| 0.015 + 0.016 0.012 + 0.008 09818
(o) 123 0.009 £ 0.008 0.009 + 0.006  0.5252

p’ <0.0001 s 0.0029
T o t-testel] W-&3F= Mann-Whitney® U7 A
§: Friedman's Chi-Square Test
1 p<0.05, *x: p<0.01, *+x: p<0.001
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AT PAAES FE Ay WH3= F 169 JeRNAnk FHFd AA
Fa kel ZolE HluwE uf t-test W-S3tE Mann-Whitney®] URA S A}
£ A

3har, e 7 oA g v)7ke] wE AolE Wl w Friedman's

04 + 004, 123]

0
FEo] o5 (p<0.01), A
0

TE(ES) BAET(n=14) AA G T (n=14) p'
284 0.09 £ 0.06 0.09 £ 0.04 0.8910
T 63 0.04 £ 0.04 0.06 £ 0.06 0.4641
(nm) 123] 0.02 + 0.05 0.05 + 0.07 0.3301
P’ 0.0048 s 0.1324

T t-testo] ™83 Mann-Whitney o] UA A
§: Friedman's Chi-Square Test
* p<0.0D, *x: p<0.01, **x. p<0.001
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17. A8 F ATAIAS F94 9t

T8 FAFT(n=14) AT (n=14) p'
AEE wrET 486 = 0.36 414 = 0.86 0.0206 *
v B} ==& 2 A71 = 047 407 = 0.62 0.0119 =
gRAo] Reeg 3 471 £ 061 429 = 047 0.0307 *
ghefo] Foly 464 + 0.63 3.86 + 0.66 0.0082 s
x| 7ol g 3.79 + 1.05 357 = 0.76 0.4586
1] §-Eo] Bro}g 407 + 0.83 3.86 = 0.86 0.5162
AMARAR97E doj 386 £ 0.77 3.46 + 0.97 0.2025
Zgo] Zobxl 371 + 0.83 3.79 + 0.97 0.8087
#elE AL HE o 457 + 065 414 + 0.95 0.2563
5o ulrle A} 143 £ 0.65 143 + 0.65 1.0000
¥ Ro] ol A 150 + 1.09 1.57 + 0.94 0.6992
FEe) Jlee H 121 + 043 1.36 £ 0.50 0.4351
T Eo] E= FA 121 + 0.43 1.29 £ 047 0.6938
s Ee) Axs FA 164 + 115 1.86 + 1.10 0.4934
y|B2.o] zhAo] Aol 1.21 + 0.43 1.79 + 0.89 0.0559
WE EfE A7) 1.29 + 0.47 150 + 0.52 0.2756
B9 Fojo =2 &t 1.29 + 0.47 1.36 = 0.50 0.7150
17 @ Ao} o 53wl

* p<0.05, = p<O.01, **x p<0.001
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B A= FH(Mineral  Water) & 2 43} 3hol = 2 | 23
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ABSTRACT

Effects of Mineral Water on

Hydrotherapy and Facial Esthetics

Eun Hye Kim
Department of Health and Welfare
Skincare and obesity management major

Graduate school of lifetime welfare

Sungshin University

This study was conducted to investigate the effect of mineral water
and pure water on skin care. Twenty eight female participants were
selected from Kang Won Province and their age groups were varied

from the 30s to 50s. This study was started on Monday January

_70_



7% 2013 and continued through Friday February 15" by conducting two
surveys and twelve hydrotherapy sessions. FEach group was divided into
two. The first group used mineral water and the second group used pure
water in each hydrotherapy session. Each group took two surveys, one
before and one after the twelfth session. The experiments were
conducted by performing twelve sessions of hydrotherapy during a six
week period. Skin measurements were taken before the first session, the
day after the sixth session and the day after the final session. By
using Statistical Analysis System (SAS 9.2) the results were collected

and analyzed. The results were as follows.

First, there was no difference between the two groups in general,
including skin conditions, subjective judgments about skin, skin care

habits, lifestyle, and eating habits.

Second, during the twelve hydrotherapy sessions the participants’ facial
sebum change was determined by U-zone measurement a total of three
times. In the mineral water group, before the first session it was 0.18 *
053 and changed to 0.01 % 0.00 after both the sixth (second
measurement) and twelfth sessions (third measurement). Although after
all 12 sessions the U-zone’s facial sebum secretion was noticeably
decreased, statistically there were no differences. The pure water group’s

results showed that before the first session it was 0.02 = 0.05 and it
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was 0.01 + 0.00 after both the sixth and twelfth sessions. Again, there
was no noticeable difference. According to the results, there was no
large difference in between the two groups in U-zone measurements.
The mineral group measurements of sebum secretion in the T-zone area
were 042 + 0.74 before the first session and were 0.01 + 0.00 after both
the sixth and twelfth sessions. In this group, after the sixth session
there was a noticeable visual difference in the sebum secretions that also
showed in the statistics (p < 0.01). For the pure water group, the
measurement of sebum secretion in the T-zone area was 0.04 £ 0.08
before the first session and it was 0.01 + 0.00 after both the sixth and
twelfth sessions. So while it decreased, there was no difference shown

statistically.

Third, after measuring the change in facial hydration in the U-zone,
both groups have showed differences statistically (p<0.001). In the
mineral group, before the first session it was 34.50 + 6.57, after the
sixth session it was 47.08 + 3.60, and after last session it was 46.93 *
3.36. This indicates that there was increased change in facial hydration
(p<0.001) that showed differences in the statistics. In the pure water
group, before the first session it was 31.37 £ 5.83, after the sixth
session it was 40.86 £ 5.49, and after the last session it was 9.71 + 3.69
showing change in facial hydration was increased (p<0.001). Both groups
showed increases in facial hydration in U-zone but after the sixth

session the mineral group was more increased than the pure water group
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(p<0.01). Also, the statistics show that it had increased after the last
session in the mineral group (p<0.001) which correlated with the
statistics of change in facial hydration in T-zone showing increases in
the mineral group. Before the first session, it was 30.17 £ 6.14, after the
sixth session it was 39.22 £ 474 and after the last session it was 41.08
t+ 4.18 showing increases of change in facial hydration (p<0.001). In the
pure water group, differences of change in facial hydration in T-zone
appear in the statistics (p<0.01). Before the first session it was 26.04 +
7.18, after the sixth session it was 3500 = 9.19, and after the last
session it was 35.12 £ 6.57. In comparisons, both groups have increased
facial hydration in the T-zone. There were no differences after the sixth
session bhut showed differences in the statistics in the last session
indicating that the mineral group had improved changes in facial

hydration (p<0.1).

Fourth, the mineral group was measured for overall facial moisture and
before the first session was 51.00 £ 14.51, after the sixth session it was
80.07 + 6.82, and after the last session it was 80.14 + 6.99. Statistics
showed noticeable change after the sixth session (p<0.001) and it was
steady until the last session. In the pure water group, the overall facial
moisture after the first session was 43.71 £ 15.27, after the sixth session
it was 6729 £ 2281, after the last session it was 69.36 + 11.55.
Statistics also showed noticeable change in this group after the sixth

session (p<0.01) and it was steady until the last session. It showed that
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both groups had improvements in the overall facial moisture. Between
the two groups, the mineral group increased more in overall facial
moisture. Statistically, there was differences between the two groups
when comparing results after the sixth session (p<0.1) and the twelfth

session (p<0.1).

Fifth, the mineral group was measured for change of dead facial skin
cells and before the first session it was 13.54 = 8.64, after the sixth
session it was 1.81 + 1.97, after the last session it was 2.02 + 2.31. The
statistics showed a difference after the sixth session (p<0.001). The pure
water group’s results before the first session were 13.47 + 7.61, after the
sixth session they were 6.10 £ 877, after the last session they were 5.16
£ 6.38. Also, the statistics showed a difference after the sixth session
(p<0.01). Both groups showed changes and improvements in the facial

dead skin cells but there was no difference statistically.

Sixth, the mineral group was measured for the reduction of pores and
before the first session, it was 0.025 + 0.018, after the sixth session it
was 0.015 £ 0.016, after the last session it was 0.008. Statistics indicated
that it steadily decreased after the sixth session and the last session
(p<0.001). The pure water group's measurement for reduction of pores
before the first session was 0.032 + 0.02, after the sixth session it was

0.012 + 0.008, after the last session it was 0.009 £ 0.006. This group
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also showed a steady decrease in pores therefore there was an
improvement in statistics. Meanwhile, there was no difference between

these two groups statistically.

Seventh, the mineral group’s differences in facial wrinkles before the
first session was 0.09 + 0.06, after the sixth session it was 0.04 + 0.04,
after the last session it was 0.02 = 0.05. Statistically, it showed steady
changes and improvement in facial wrinkles (p<0.01). The pure water
group’s measurement for wrinkle change before the first session was
0.09 £ 0.04, after the sixth session it was 0.06 = 0.06, after the last
session it was 0.05 £ 0.07. Therefore, it showed steady improvement but
there were no differences statistically. Statistically, there was no
difference in the between two groups but the mineral group showed

improved changes in wrinkles as the sessions proceeded.

Eighth, the mineral water group’s participant’s satisfaction was
surveyed and was 4.86 £ 0.36, and in pure water group, it was 4.14 £
0.86. Therefore there was a statistical difference between the two groups
(p<0.1). These are the areas that statistically there were differences:
feelings about changes in skin hydration, in the mineral water group it
was 4.71 £ 047, in the pure water group it was 4.07 £ 0.62; for skin
softness the mineral water group was 4.71 £ 061, in the pure water

group it was 4.29 * 047 showing a statistical difference in the two
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groups (p<0.1); for the improvement of the wrinkles, the mineral water
group was 464 £ 0.63 , in pure water group it was 3.86 £ 0.66 also
showing a statistical difference in the two groups (p<0.01). Next, there
was no statistic difference in these areas between the two groups, but
the mineral water group received overall higher ratings in sebum
reduction, clarity of skin, and reduction of dark spots. In the mineral
water group, sebum reduction was 3.79 + 1.05 and in the pure water
group it was 3057+ 0.76 (p<0.5). The mineral water group’s clarity of
skin was 4.07 = 0.83, and the pure water group was 3.86 £ 0.86 (p<0.5).
For reduction of dark spots in the mineral water group it was 3.86
+0.77, in the pure water group it was 3.46 = 097 (p<0.5). Questions
about the subjects willingness to continue receiving hydrotherapy were
asked and for the mineral water group it was 4.57+0.65, in the pure
water group it was 4.14 £ 095 (p<05). There was no statistic
difference in decrease of pores (p<0.5). In the mineral water group it
was 3.71% 0.83, in the pure water group it was 3.79 + 0.97. There were
no side effects such skin irritation, redness, itching, pain, dryness, dead
skin, skin trouble, swelling in either group. Both groups showed low
ratings in these areas. So the outcome was that there was an overall

high rating in the mineral group.

In summary, between the two groups, there was a difference in facial
hydration in the U-zone and T-zone, overall facial moisture, decrease of

pores, and size of the wrinkles shown in the statistics. In the mineral
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water group, statistically, facial hydration was increased after the sixth
and the last session. Also, T-zone hydration was increased after the
sixth session and there was a difference between the two groups
statistically. Overall facial moisture was increased after the six and the
last session in the mineral water group and there was a difference
between two groups statistically. Dead skin cells were improved in both
groups as the sessions proceeded but there was no difference
statistically. Both groups showed improvement in decreasing pores and
wrinkles but the mineral water group showed more improved changes in
wrinkles than the pure water group as the sessions proceeded. In the
participants’ surveys, the mineral water group participants rated higher

satisfaction in skin hydration, softness and elasticity.

The results showed that using mineral water for the hydrotherapy had
a large effect on skin's hydration, overall facial moisture, and decrease of
pores, wrinkles and skin elasticity. Therefore the results show that
additional experiments and studies should be performed regarding the use

of mineral water in hydrotherapy versus the use of pure water.

keyword — Mineral water, Mineral Water in Pillye Inje-gun Gangwon-do,

Effect of Facial Esthetic, Hydrotherapy
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