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A Study on Microbial pollutants of Jjimjilbangs
in Chungcheongbuk-do

H.8.Shin, KHLee, S.J.Yang, A.Y.Lee, N.Y.Seo, KS.Shin, T.H.5hin, K.J.Cho

Micro-biology Section

ABSTRACT

The objective of this study was to provide fundamental data for the
distribution of bacteria and fungi in Jjiimjilbang, Chungcheongbuk-do.

The number of general bacteria was 93~288 CFU/10cr in using
tools(massage chair > mat > pillow). The detection rate of fungi was 23.5
~500% in using tools (massage chair > mat > pillow). Staphylococcus
aureus was not detected in using tools and floor samples.

Both E  coli and food poisoning bacteria were not observed 1in
ready to-eat beverages and therefore they were found to be safe from
microbial pollution. The mean concentration of total airborne bacteria
counts was 281 ~648 CFU/m' and highest(1,800 CFU/m’') on weekend night,
and that of total airborne fungi counts was 79~181 CFU/m’ and
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highest(720 CFU/m') on weekend night among sampling sites. The mean
concentration of PM-10 was 50.5~86.7 ug/m’ and especially highest(90.4 ug
/m') in weekend night among sampling sites.

The correlation coefficient(r) between PM-10 and total airborne bacteria,
total airborne fungi were 0.6147, 0.6202. The correlation coefficient for
relative humidity were 0.1125 and 0.2743, respectively.

Therefore it was concluded that planning for prevention of microbial
pollution should be established to guide a proper management on airborne

fungi in Korea.
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S dAe] 98] =old 87} gt

g, MF BZFEPAIS AW TIeHY A% AA feAe g
ARES FHde Justgon, 7 AFEA AHerd TA F shal
A oEsiit. 2E 2 AR H(WHO)E AT g o Abgas
T AT 2800 ol2n, AYedEdo] AedEARY Hol AL I
L A 2ohn 35900 AEsle ed9e o 213

orfel 7hsdtr] diel 2w Adx Fosich

BAATE ol @A o] FAL MRIE RolER FFOZ ALIE TE A
A vEe A4 Faste, Ao FALS $94%A 1080 Y
= AdEel ol A 279 dEA 3EY A5 S dod 4 9

RS RS 2olAE b5 Aol 2SR ol WY edE A
stetol Badth @A $evete AR FE ool W, FoIAM, waAR
ANE, AFze Qo] g WER FLGAToIGE FELS A B
sha vk 2y, kY BARE dAdA Asse slow, ez e ¥
HE ABRY fAAA] hY FA /1F R A AL ojAge] 91 @
2 Aoy

2 ATNAE thEelgAdY BB Awad 4% YRAE 3
sl EAR 237 AULAL ANHT, A4BA )0 PP ARE AT
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WAy dxd 79 54 L AEd st AF FAdTe A A7}
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Table 1. Status of Jjimjilbang in Korea”

Section 2013 2012 2011 2010 2009 2008 2007
Seoul Metropolitan City 192 183 181 155 187 237
Busan Metropolitan City 107 96 86 80 99 83
Daegu Metropolitan City 39 38 38 41 45 47
Incheon Metropolitan City 85 79 75 8% 59 75
Gwangju Metropolitan City 18 17 24 25 24 26
Daejeon Metropolitan City 29 27 33 31 32 24
Ulsan Metropolitan City 29 27 32 25 29 32

Sejong SA City 4

Gyveonggi Province 228 278 267 259 247 213
Gangwon Province 71 71 73 77 94 62
Chungcheonghbuk Province 33 39 38 49 46 48
Chimgecheongnam Province 71 74 33 37 77 77
Jeollabuk Province 89 86 24 79 82 73
Jeollanam Province 50 49 47 54 58 57
Gyeongsangbuk Province 91 105 113 114 127 108
Gyeongsangnarm province 124 143 149 180 161 153
Jeju province 16 18 15 16 19 18

Total 1,276 1,330 1,338 1,361 1,386 1,333 1577

2, BEHr ZARMEN

AR 3 ZAle FaauAY Av QP AIE 9] AN bd e A
BIA(2010), FARAGZAT A ‘ARG HAte ngE B T R
QA A1(2010) 5 Agdz zAE ZAuEo] Y} olE ABRE F4
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71 Al#e &R el dAdFe] AuFAddey'd Ay 2 Fxd
e Are] 71dE Aoz Amdd. 2y o] YA AAsln e HH
AAZe] AANEE e 2 A Y7hstd A2 d J)EelEr] ugE
Awzbzel gejol o) AEd 7geln, £ G274 vd 2 AHL
FEse Aes & deAd JdE FRATe dF AFL dAHo} A @2
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g@on FFHA gow wdRd 4FA BAL dE Aoz 2HA
fou, o Fu A4 BAHL AF ARFHo|ZZ o]So] Bu: AL
2]

-III

ol AUWF/NLeNA FAG Qdolr, Yudos did 8AH 24
of ATHE ZAH & WAs, 12 DAL LAFU WAaA] 2

. B Y T AL (Staphylococcus aureus)
AT EATTE BA 714 (facultatively anaerobic)?] 12 4 FTHFOEA
EEATT 2EFe b EF ddveltt FAIERTTFE 50% |49



-

il

B

)

e
i5s]

K

_\‘j_]

X
No

5
N

d, oA TFEAA-BE F4e Qo6 82T hel

=z

=i

=
T

12

A, A, dold Az T
1o] FfAlFolul,

—
-

3t

A & vk FHEEAFAA] AL

1

of wAEEc] &A= 3l

| ey

Magetez 37150 ¥&
[+]

<

PRESRE W, #49, HEFH g2 4B A

ol A=

449l 99lo] 5
ZA7E gshdol Al AfHH?,

o]
o
WAL £%7]

7. el

A

4. ERO|YE
=]
n

] A

=X
L

Atk HHAT 2

A
T

ol

i
ol
Uio

B
=B

Uzl

_mo
o
N

ol
0

Bo
=
&

™~
..me

[l

™~
__OHﬂ

w

Pl

M

)
R

AzE =4

)
L

Abo] Leht,

=

O

¥Ex7E AAY 57
2

g

1

L

7

Bol

L=

CTA

stolst ga) #A7E
b 2 @ A dergez

ot

=)

[+

SAE AEel Aol
Sk}

AE -

tx gk olutz oz
Ok -

]
A 7bsE 7R elo] el 27

A
=

o
L

e 7HA A
2 dTolA

=
Eis

A

Tt
=3

<13

o
o=
TR
ol
jrig
A
ol
HH
ol
w



SUHHABAAPHE (Hj227 2013)

1}, zr2e] e $
e uate BEel AT AF AR Y AN Ak, Astal,

=4, g3, dFRdE 5 170 AT gElAd A e #as)
7 gloy, 3 9g7)H BSAA, xQHAM, AFTzYe 2RLHT

o) thell 800 CFU/m °l3t2 #A7]Fe]l AAH glr) olsh o] otazA
7t ARGAE SR ATl £HAFE e Ade #rde 7
AZ = s BT i =E31FS AASA ga Qe o A
of WAl g ghgo] Wi gtEm, AR FARE Jehls] Q9 -
W8 # Al (dose-response relationship)E AW3le= Au7t BE:eln, 98t o4
A87F FE}A RE7] W2olch, 2HA ofy AW Fr F AHEF o
AE FE7ATE At g BEIFE A FL7)E0] HAH A
@2 Zojrh

Z2jh, Table 2001438 FALARE 7|89 AARAZIH(WHO, World
Health Organization), 7= x%/Ao} AFderd B A H(OSHA, Occupational
Safety & Health Administration), ©I=4Fd9AE3](ATHA, American
Industrial Hygiene Association)¢} A7l¥2 5 Z7ld=z AW 37 & &
HAE R dE 1ge A7) F(Guidelines)& AX st o S
gt F-fEgold did ABAA A& 71F Fol ofF nlAFe A= B
Aol

rr

Table 2. Guidelines biopollutants in Country & Organigation

Country & Guidelines
Organization Total bacteria counts Total fungal counts
Korea < 800 CFU/m’
WHO < 500 CFU/m
OSHA < 1000 CFU/m’
AIHA < 1000 CFU/m’
Singapore 500 CFU/m' 500 CFU/m’

...10_



o, 25uAE 94

ngoldE 3 AT(SRNE £ 4BA, 29, T, 4% L UeE
5 29 8ol ¥y BEatm Qon® AdA FAaAY HE AW 5
= MAERA, EG AFES ZAT Brlstel HEAT Resiel, $AEE

FASA stm §718 ARy ALy 5 Fay e 9’

Sglso] QAo stz FAolY thFo]&AE HillH nyke K
AT ot 2@HE A vWE shsAdel ¥ Y RelFtn AR
g, Aol dlE18A 1,050 i G 2] 9RGAAE Aol F7
-2 ++91 Cladosporium, Alternaria, Aspergillus, Penicillium
Bol FARE S mAta Busta gof'?, BiAFe g2y HHEA
S o = glo] FEFH ¥{AT e 2oy Asd

7l  B4uA%d go] w&29w A4 6g”, w4 Ay, FHIE
FA4 ¢ 34 (fungal fragments)ol ol& a#A =71 Mz 5 773
43S nd £ vz Buda girh

of)
2

i
2
_.?.l...
e
4

m. A7y o SH

1. ti&A-
B oATE 20139 489H 2844 Fsgen, @4 Edel adet

BAY F 943 dAe] 2000 m o149l 1IHAE Yo SiTh o1& Ae]
g dot B2 g vwstr] Y8 wFrG-64)et deridl~12d)e 4
3 A 7bdhol, o] & o] shg B FAFVII~128 F7 19~23ADl = 27a
(A, B) Al8& s vl 48

oA
YA ALZE 9 vkl g@ A4 2AL 1AL AAE, 40
A

AE zA = 670
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2, ZALLIE

AA ogE AYE AT 99 4E YL AEFAD 2
AU, ABALY S AGBAAZ(LANH LA AMU-23)8 Fas
gom, Be NPe FEHez AMsgc E#, WAUAPM 10, €5
AUEEE AH3NE RN T Eotod AFARDD,

-

7y, 873 3AA
2404 BAL A2 A RS BAGA ol §AF0] gt

= BE¥Y W A(pillow), M E(mat), ¢+ AHmassage chair, MC)S iAo
AWMty FFole 4 FAMFEATFTF 7S FASAT £33 g2y o)
floor) & L WHoT QAT E EA4s o AJRE T v watgul,

T3, AAGN F4 Az defsts FEF ek dFdTH FER
FEQ w2, ARREEAFY, S2ELEUL HEdd A A
glo} RimAlo| B A, Andeld FATTALE Fdulea o, oAy
dHZEFEIE D3 em, $8E8 4&o) O3 AFsE AFag

. FRodE AA
387 A7 9HS wAel Yt FRAATS, FRHERol4T VA
2 w9 92 PASREa, ARAPM-10), 2% 2 Al
ZAsgon, olsate] ARYS BASAG ¥ AR VP RBRlE oF

W F FHS HASI

3. Mg H B

7F. #33A
AN F2 oz Algel ol sk w7, WE % vl xe] kAl
BRI FE vt dd 5rlel A AR A WRgkow AEA
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[. ¢35

A e AHEGEMS AHEste 4 A8 2 AH BHE 100 a2 33
om #A 3z % 3544 PBS(Phosphate Buffer Saline) 10 mLo e}
APAZ o438t FA AHsHATH

Q) vk Al 4= TSA(Tryptic Soy Agar, OXOID)ol A 35 T, 48413 vj<¥
Aere ASeigdu. A 7S PDA(Potato Dextrose Agar, Merk)el A 25 T,
9~6d7F wjokate AAE AZL AP AN B - AFsden, z47t
& A4 F9ddg FLH(CFU/I0an 2 AEs st

AT FRGTRFE AWENE THADNE T FFHAT
2Ry u(EE ) Fate] AF e, ARMAE single-stage impactor
sampler(400Hole, SKC)E& &34 1, ¢ # %<& 100 L/min o]3oH, nie
WoF 12 m EoldlA 7+ 2584 208 4= 3ﬂ A agg AFH A

RO 7S TSAMRAA 35 T, 4847 W F Heg Agarar,
Zx.e 30]4 SDA(Sabouraud Dextrose Agar, Merk)ol A 25 C, 2~-623 W
oFste] WAE FAge AAANANA Bl - AFst QAT BAEE sl 2
7} A4z AR TG ol weHAD ALECFU/m)E IEsan”.

EE F=3 REstE BeFgel £F8 AdA "ol FEd 33&015‘}% LR

ol HH 3kl thr] SDA whRo) =eldsted BAE A

V. A3y o 2F

1. 27]Ald
7t &
ZAGA 1AL 71048 B3F 4% & 2% FEE] Ade §

S RES Fohe AARIE AJE AL
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TAH &9 vlFde] gle A

dut FFolEAHAME AT AWE/1A BAS I 877 285
ARt AW 544 d&49 927 glenz 2L = nagRolF
StAT WM 243 F71E BAUE 98 FHAINE ol g Rl TS
AR dqidn. auu, 2AEH oHE F2E 1174 F 1AL &0 A
A gdaka Yot

L i

ZANY AAY 1AL R 78 294 587149 #rAHLe 2L
A, B7IANEE ZE o] INER olgon], 55704(948%)e WE #7]A
Aol fliz Aoz A E R U TR/ HHE i A
3 gen, ddd 0 29d HA A eg”l AT sty A%
& M $A7 sle Fer JeENth oldd HAAY B A M gF A
A AA7IE0 971 vl Wad Aoz nelnh

-

2. OI8X} UH =A}

ol & A 2AHz AAEE ZAMNzdO AA AL ALFE 14 14
o5 33 degdaAct 21 AR ol g HF HYE w564y 3-
219, Ae7lan2) 5-36%, F2 A (2r4) 22~68F 22 Vel

3. #BUH 2HAEH

7 o, HE, ghuelz 9@ wher

1) Ltz

AL AHSEF 9 gl i3 2AET} W AFS HF FEE Table 3
2 ¥e7)(69~64)9 A% WAl 93 CFU/10cr, "IE 175 CFU/10cr, oo}
2|2k 288 CFU/10ci 2 vk > wjE > ¥l7] &0 2 %7 Uegon

h14_



A471(119~129)2) A9 w7 93 CFU/10cr, W E 114 CFU/10crf, bvhel =t
113 CFU/10cr= otvlelzt, & > Hl/] £2o2 =A Jetwth ntgE vj47]
161 CFU/10cti, %7 168 CFU/10cr® W@ 235 ¥ gdhiFig. 1~2).
2005 FF A A LulAFAAE A HAG ‘FEAEL AT o9
AE ZUEH2010)e o AFAGANM ATt M gl AEd
PE £730)(1,100 CFU/10cr) 2o ®A d&E 2o WEE 1667 F 24
(1.2%), otubelalE 1408 F 273(14%)0.2 vrebwth o) F 170 49 ¢vt
Aol A dura TS5t 2500 CFU/10ci7t A& H o] &FFE &3tolvth 231
A AEHQY dE, anttd e 84717 AgrlRa A WeRE),
ol &£do] glE A7l UR EFe U@ FA F Y £F didn

[

Table 3. Average Total colony counts on pillow, mat, message chair and floor
Unit : CFU/10cu’

May ~ June Nob. ~ Dec.

Site pillow mat Hﬁe floor pillow mat nzaﬁz?%e floor
A 6 | 116 | 167 | 184 | 67| 122 114

B 123 922 156 364 | 218 179 ] 186 |

C 154 219 212 207 147 126 |

D 136 472 85 185 133 188

E 38 60 261 65 5 30

F 38 301 59 138 46 56

G 95 205 380 96 99 178

H 31 46 44 42 57

1 22 170 192 156 168 145
J 58 65 984 203 37 60 173 172
K 31 43 883 25 40 71
Avg. 93 175 288 161 93 114 113 168

* the results of weekend night
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HHHZHPHE (H223 2013)

1,200
1,000

Total colony counts {CFU/10em2)

200

Jjimjilbang Site

O plilow
Elmat
BMC

M floor

Fig. 1. Average total colony counts on pillow, mat, massage chair and floor

from May to June

1,200

Total columy caunts {CFU/10CmM2)

Jjimjilbang Site

O pillow
CImat
BMC

i floor

Fig. 2. Average total colony counts on pillow, mat, massage chair and floor

from Nobh. to Dec.
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2) FBOl(Fungi)+

AW AL£2E 2 outge] AAAs FFols HT FrRT Table 49 2
o}, w4719 A ¥l 23 CFU/10cr, "RE 42 CFU/10cr, tvhelAr 7.5
CFU/10cr2 el ¢tmbelat > WE > Hi7h o2 2 Yekstth(Fig. 3).
A47)el A4S ¥ 30 CFU/0cr, ThE 6.1 CFU/10cr, ¢tvhelat 6.3 CFU/10cr2
el Z%o] BF 29dEE Sutgda > dE > WA o2 Fdo
(Fig. 4). Btehe 8]4:7] 58 CFU/10ar, A 47) 16.1 CFU/10cr2 et

ARAA ] W FBo] HEEL dlF7)e 49 s 235%, WE 295%,
obmtol 2} 458% % vebyten, Aarie A$ Wl 309%, = 34.5%,

Table 4. Average Total fungi counts on pillow, mat, massage chair and floor

Unit : CFU/10crf

May ~ June Nob. ~ Dec.

Site pillow mat Hgﬁf floor pillow mat H?ﬁi%e floor
A 3 2 4 8 o0 0 pd4orf 4
B 0 2 12 5 2 | 10 8 | %
C 2 4 4 4 4 8 6 28
D 4 6 16 4 2 10 6 17
E 2 4 4 18 4 2 8 22
F 4 2 4 5 2 10 4 16
G 0 0 4 0 2 6 6 10
H 4 18 14 4 6 12
I 2 2 4 2 20
J 0 12 0 2 8 8 18
K 4 4 2 2 4

Avg. 2.3 4.2 7.5 58 3.0 6.1 6.3 16.1

* the results of weekend night

_17_



HUsAHPHE (2@ 2013)

15

10

Total Fungl counts [CFU/10cm?2)

(L ]

E F G
Jjimjilbang Site

Dplllow
D mat
BaMmc

W fioor

Fig. 3. Average Total fungi counts on pillow, mat, massage chair and floor

from May to June

25

20

15

10

Total Fungi counts [CRU/10cm2)

E F G
JjimjilbangSite

Dpiliow
O mat
BMC

B floor

Fig. 4. Average total fungi counts on pillow, mat, massage chair and floor

from Nob. to Dec.
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ohobelz 500%2 et durelAe] AEEo] b3 EA et o2
Asbe ehopel Azt ool lERTH B4 MR B3, ASAFI 2dse ¥
4g mele] %ol wol YW A%z Azyrh

WS EL o4 ez Q57lud n4t AAReR BA dehte
d, ol 14 ZA W moh 23 A W dadN k25 F AR EvE
& Asteln R

3) BT = AR Staphylococcus aureus)
HA 117840 A 37070 AHEEF E vl did oz A A FNE
SATEe By BEREZ el dNIngRHor NFEE, sy AHdad]

A AR ABOTRE AW A0 vhehth

—_
o =

N
-

U S4Ax wof S2F
AP 1& 3 22 Bl 9k £ AN $hadN £AR 28
2 ooz s WAWAH 24 Az Buss 22F A4 FHS
shetsr] 98l SR# BAAE 87, 53
o7l Wil 271, Az 27, ovlA 14, &

13
#3 AFEF FEQ A Auga ALy AFY, FRLE0S

EIN oo

HEgs, fadael Aol EAA, AudeR, FAIEFFE, 49
uEelew, Aol dezEelEs} 98 AAsATh 1 @ Azt

Al Aol A el Aehx ekgteh wH, FEACl AT dgel
dhA e AAFE AR 84 & AYZ2elA 14x10° CFU/mLE 7]1&2(100
CFU/mL oleh9) 1401 231 FEAen, o|% A4 zHstel AHA 23

e
1e Of $4 AL delN 4EL A48 Az Belshs HHE
2

Se BudE T2 ool 435 AnE B
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HAHAMNPRAE (K223 2013)

. BROIYS
7} FX-5A#4(TBC, Total bacteria counts)
AR 671 g4 F ¢ 23 3040 A FRFAZTSE BAS A
=AY W FTe Table 59 o vla7] ¥ #(281 CFU/m)Rt} A
71 ®(648 CFU/m)ol 23w =& A7E Jeldol S4A-EE 1 v
7H6E~68)ell = wEA 17]ke)A 980 CFU/m'2E, A471dx= @k 370
7F 1,200~1,800 CFU/m'2 Yetgwd, ole |4 7AZEE glon, ¥Y, A%
219 Foll HEEE Il gl & AuE = 12800 CFU/m ©l8h) Kot
Al YersttH(Fig. 5~ 6).
FATTe] AU/21/0) wE stetstanzt FFAU 3AR(SHAA =
3¢ ¢2 A¥Edyez ARG H¥F¥EE 273 CFU/m2 Jeygon,
I AR Ad/9 vl vl4] 06~20, A5 0.8~25 F AY 39~449) ©
HZ2 o872 Ao g} B2 zelg R

AWl s FRFAT T2 AR Ao RRAd SE0F 4 28

T A 7HA e 2437, Alge #&53) e ol sdddn 24

X 9\12‘1%25’ olef Wi A ¥4 B 7 BaP Ao AlzErh

I R v VA VI

o
4

Y

Table 5. Concentrations of Total bacteria counts in Jjimjilbang

Unit : CFU/m’
. May ~ June Nob. ~ Dec.
Site Max. Min. Avg. Max. Min. Avg.
A 350 32 172 | oL800. | 880l L1066 -
B 410 35 248 | CLBOO | 20 | 1210
C 560 116 302 710 120 a3
D 980 320 558 1,200 310 684
E 360 160 236 480 180 275
F 320 40 167 440 120 231
Avg. 497 117 281 1,038 277 648
* the results of weekend night
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Fig. 5. Concentrations of Total bacteria counts in Jjmjilbang

from May to June
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Fig. 6. Concentrations of Total bacteria counts in Jjimjilbang

from Nov. to Dec.
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2~ HUBHATAR (H22d 2013)

1}, 23T 0]4(TFC, Total fungi counts)

HEAY 6/ A4 F E 43 30X el Y 2ERTHLO)4E AT 4
I SAdANE Py F5E Table 63 232, ¥47] H#(79 CFU/m)RT A
71 B3(181 CFU/m)e] 23] ¥& A#RE B Z2FAFYZ 19 v
15E~69)= Ao 260 CFU/m & delgten, A4 $ 53 2o
270 A4 ZF 17RAA 720, 660 CFU/m 2 WeEl =), ol WHO @Axn7E
(500 CFU/m* ©]3}) Bt} % Axtol(Fig. 7~8).

vl<p7el wls] 477 FRFEFRe] B2t 24 UEwtn, 53 T A
e Hol Wit 5690 CFU/m)7F W 57] HFE %) vls 874 & Az}
2 yEbged, o] T3 B2 o]y #F0 F4 d90% Aady,

THEReld AW/AW0)d wE HotstnA YFAY 324N A
FAF 22 PYPeE 343e vwsyn 499 diEsEE 8 CFU/mM=
veigten, I 4% AW/9 v vir] 03~18, 457 08~18, =2 AY
35~4.19 HHE el

Table 6. Concentrations of Total fungi counts in Jjimjilbang

Unit : CFU/m’
. May ~ June Nob. ~ Dec.
Site Max. Min. Avg. Max Min Av
A 210 2% 119 o A5
B 240 16 153 [ T
C 92 16 42 230 14 130
D 40 12 24 0 41 64
E 260 14 78 380 18 150
F 92 15 a8 160 20 g7
Avg. 156 16 79 382 36 181
# 90 the results of weekend night
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BUHHHHALHE (M2 2013)

(a) Aspergifius niger (b) Aspergilius fumigatus (c) Rhizopus stolonifer

{(d) Trametes versicolor (e) Bjerkandera adusta

Fig. 9. Pictures of Fungi for pure culture
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Abgho] Ab=
5 ok 2 A9 =
2 go] a2y ZBZ 9FE 25 ColA 44z ¢4 st (Fig. 9) &4
By e 2188 AR Aspergillus niger, Aspergillus fumigatus, Rhizopus
stolonifer, Bjerkandera adusta, Trametes versicolor 5°| A=At

Aspergillus sp.= Aol £éle A8 FHANAM 71 £ F5FH0
2 AT ITH S Eokel ®ol BIH, Aol Aty #ACA T AHA
sl Zgo] FAIET ¥AE Uig T A7 FU A " go] % Abgd
AN HAGL Qo 4= glon, FFo] HA7t U

Rhizopus sp.&= B3 3, AF, #3 Fr18dAM & s, 54
sz xRS ZAF FAAEZ w24 AFAAA LddEh AgdA AT
7 e FHAre 2L #EL dog| A, FAAe} F2 FF Az FEH
o, dxe g2 F ¥R

rio

)

Z& utEr|x 3o} T3, Bjerkandera adusta,
i

Aol dF o Fon Yo

-

Trametes versicolor= WA

3. O|MEHX|(PM—10)
AAY 67] A2 30MAY T 2wk tfF uAARRAE A A7 of
Az A [ 5= Table 73 Zow, vlFr7] HFG05 pg/m)ETEH A7

@617 pg/m)o] 128 E& dxg B

Table 7. Concentrations of PM-10 in Jjimjilbang

Site May ~ June Nob. ~ Dec.
Max. Min. Avg. Max. Min. Avg.
A 743 31.2 52.0 %04 | 3BL ] 707
B 824 214 537 884 403 ] 725
C 815 19.4 55.0 88.1 24.0 59.5
D 65.1 314 49.8 76.4 322 539
E 70.1 305 495 38.6 264 h3.5
F 715 18.4 43.1 88.0 24.1 579
Avg. 747 254 50.5 86.7 304 61.7
* the results of weekend night
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7 BUBAAP R (22 A 2013)

120

100

PM-10{ug/ni)

Fig. 10.

120

100

PM-10 g/ mf)

20

Fig. 11

A B C D
Jjimjilbang Site

m Avg.

Concentrations of PM-10 in Jjimjilbang from May to June

A B C D
Jjimjilbang Site

X Avg.

. Concentrations of PM-10 in Jjimjilbang from Nov. to Dec.
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1, ¢34

ZAAHEE Hd) 2 E B4 HF/6E~68)9E 824 p/m’, 57 F
Fo A 904 pg/mE WEsteH, ole vEelEAE AWHETIEZIEN00
pg/m °ldh) o= & Ao th(Fig. 10~11). E&, mlAl¥ A2 AuW/9(1/0)
o] vlE HotstuA HFAY SLe] B 20129k IS AY SHAEE
ulgto 2 wwatgh 5704 FAFEE 61 w/mwE Vehdow® 1 Ax Ay
/S1(I/O) Bl & H]$7] 04~12, A7) 05~14, Hd T2+ &4 AY 152
Sa=d e

A

4, &y B4

AALe] PM-10% ddiges FFudE st ofd Jads vehe
7l #opataal 6744l diete]l Aari11~12€) ARE #EIRoH, A4
FAZ(COLLEL)E ol&dte FHatdt. Sz AaAsx(ne AU
o] 05 oldelH F WL o= AR Fuo] vk £ 4 1, 0.7 oAl
2 Agdel Aotm wE £ Yol

PM-1039] A#Arss F5FaATs, F5aw5%el 42 06147, 062022
ZE FH ARAAZ Bl 2 Aoz e L(Fig. 12), s x99
FBAFE 4 01125 027435 43 4A AFBA=Z FBdo ¥ A
ez EHEHAF(Fig. 13). o= TAKRY GFol§Ad FRAwe £ 54
o A AR ZAHZA7IAY 4y L& diteln, AFAE W9 iG] o
A2 gory 2 dfoMe AdEGE FFrATS FraaEed BX

Faol Be GFE FA & A0 vehdc

Gl

)
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HAHSAATHE (223 2013)

BM-10{g/ ni)

100 10
* +
80 0|
[ i
60 y=0.0262x +44.661 3 W - .
o r=06147 § Yoo ¥=0.0635x +49.085
0 “ a0 | e r=0.602
o a 4
*
|’ 0 [
¢ 0
0 S0 1000 1500 2000 0 W 0 0 B
TBC {CFU/m) TR (CRU)

Fig. 12. Correlation coefficient of PM-10 vs. TBC and TFC

in Jjumilbang from Nov. to Dec.

80 80
ot . ¢
g ¥ y=0.0027x + 31.988 g ¥ y=0.0176x + 30586
£ . e=01125 z \ R=02743
§ 01l e $r v * 4 E 4 W
= L M x *
LS I 2 A
5 i 4
= 0 ,t * T 0 +
0 0
0 50 1000 1500 200 0 200 400 80 80
TBC (CFU/T) TRC (CRU/m)
(a) (b)

Fig. 13. Correlation coefficient of relative humidity vs. TBC and TFC

in Jjimjilbang from Nov. to Dec.
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v.d8 &

20139 493 129707 F5o AA® FUY WA 2000 w oldel B
HA2E RO H471(6U6D), 4F7111E~128), FHF7(F2 19-BAE
PRSI AT o 9% AuE 2AF Aste et 2

1 A ALEZ S sl mAE S AEE ZAS Za} vk HF
(CFU/10 an) & "1571¢) A4S wizh 93, i 175, 2wiela} 2882 vjehon],
qae71e] A Wl 93, WiE 114, ebebeixt 1132 e etmtelal > B
> A &0 w4 JeEwc £ F3o] HE8(%)E w7 A4 )
235, WE 295 otuielz} 4582 wEhton), Aarle AS- w309, WHE
345, otupelzt 500% otobelal > wiE > WA £o2 A Jehgth =,
FAETALFE BE BAF| A}

2 ZAzA Bl SEFE YA AT YFFF 8IS P A3
ztzke] deuiA|o)A oAlzto] ehA fol AT Ao ek £,
gEFol At 989 AwdE FAAHA BAL F 1ALeNA 14x10°
CFU/mL% 71&A(100 CFU/mL °]3h)2] 1408) 2= HE Aot

3. WAL 67) A T F 2dd 30A-A i FRUME edeE 2AMG
A FE{ATF P FECFU/m)E 571280 EY A 571(648)7F 2.3
o =A delgoen, 53 2 Addl: Hd 180022 uepuith Egh F
REgggdold BF FECFU/m)e vla7H(T9)RT A71(181)7F 234 = A
veEbg s, 8 AYelE Hd 72008 UERkTH
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HHEHHP/UE (223 2013)

TARA WEF BE@/m)E H57G05S)RTG A5ELD7 128 Se
2%E ngem, 7% A9 Ay FEr} 9047 vhebskoh

5. PM-103} ddigel sty FfrjdEe dagds £43 A9 PM-109)
FEAFE FHFATFS FFFER)77 4 06147, 062028 7§
FH Aol e AR Velgn, ddgEse] daASe 7h7 01125,
0274302 & 4 A4 #AE 2ych

T olg7o] e Byl A PHuAE
29l 247 gvte AL & 5 ded, EANAE A8 e @A

F# el 2xdos BAdel e 2
be 5 dAnkde] Westth Ey, RiAdtel o
& fA/1E Ao ol AT FFol, WANAT F ARHo dysg
dazt glos, T g 7 A7 288 o Addrt

4
i
ol
>
o
oz
X,
il
ik
ol
ol
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FABERAZFATIE A2, 3355, 2013

A Study on Excellence and Functionality of Korean

Traditional Liquor

MKlLee, JTKim, B.H.Lee, GMYoon, B.Y.Lee, BHYoon, Y.JRyy,
P.K.Min

Food Analysis Section

ABSTRACT

The excellence and functionality of Korean traditional liquor were evaluated
by quantifying 8 minerals and 2 antioxidants contained in it. Korean traditional
liquor is made mostly from rice and medicinal plants. Since they have been
proven to contain various minerals and bioactive substances, Korean traditional
liquor has been expected to have nutritionally positive effects on our body.
However, the researches which have been done so far on this subject are
not enough to fully support the expected result. So in this study, we
investigated the amount of 8 minerals and 2 antioxidants in the 33
different kinds of Korean traditional liquor being produced and circulating

in Chungbuk province by categorizing them into 4 types including rice
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. BHEHARAE (H223 2013)

wine, yakju, fruit wine, distilled liquor with soju as a control group.

Ca contents were higer in rice wine and yakju with the quantified value
of 479 mg/100g and 4.19 mg/100g respectively than distilled liquor 1.96
mg/100g and control 193 mg/100g. The average Fe contents were 0.11
mg/100g in Fruit wine, 0.06 mg/100g in Yakju, 0.04 mg/100g in rice wine,
but Fe was not detected in Distilled liquor and control group. K contents
were 30.54 mg/100g in Fruit wine, which was the highest value among the
targeted types of liquor, 1506 mg/100g in Yakju, 11.70 mg/100g in rice
wine, 1.04 mg-g/100g in Distilled liquor and 1.24 mg/100g in control group.
Mg contents were 4.67 mg/100g in Yakju, 3.11 mg/100g in rice wine, 2.70
mg/100g in Fruit wine, 0.25 mg/100g in Distilled liquor and 0.21 mg/100g
in control group. Mn was not detected in all samples. The highest level of
Na was contained in rice wine with the quatified value of 165 mg/100g
and also detected in yakju, fruit wine, distilled liquor and control group at
16.2 mg/100g, 9.02 mg/100g, 2.53 mg/100g and 3.43 mg/100g respectively.
A trace amount of Zn was detected in all samples in the range from 0.45
to 066 mg/l00g. Cu was not detected in most samples except rice
wine{(0.004 mg/100g) and Yakju(0.003 mg/100g).

Total polyphenol and flavonoid contents were investigated to estimate antioxidant
activity of targeted 4 types of liquor. Yakju contained the highest level of
total polyphenol and flavonoid contents quantified at 21.70 mg TAE/L and
6.27 mg QDE/Lin respectively. In the other types of targeted liquor, total
polyphenol contents were 1871 mg TAE/L in rice wine, 17.99 mg TAE/L
in Fruit wine and 580 mg TAE/L in Distilled liquor. Besides, total
flavonoid contents were 3.58 mg QDE/L in Fruit wine, 3.00 mg QDE/L in
rice wine and 2.73 mg TAE/L in Distilled liquor. On the other hand, both

polyphenols and flavonoids were not detected in soju, the control group.
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ASZ(EHEFE $2od AFHeT Waler Az wyd ma g
=g Rz gotd, £ AEFE ARG oARH dPgHdern 2
Axtel TlEo] thrg FEHe] AL LAH AAGl AL R #

EEg Gzygorn WEORN FBE FF o EAYN, FEF
Qtolu} Erhflell= od S¥a 957t givtn ste] ‘WA F(RRHE) S
Lol MARNE A, 54 122 &3 37 &
AAY Eo|FHE B3 AL ofed AR AL EE3I st 4yA4Re ¥
A AEL BT 5 dAk 239 Aol 19004 = dA 7 WNEHE
g A Aoz AFF Azdo] Yol UM 1960t F
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d BEo oFF Fe AFFY avuE ASHow Frhsta g FAhY,
Aol AAlE Hol® 60TH oS d4E TAHC fev, 1 T A,

Ba, 4, darl A9 o 96%2 Ak g G 4%E FAse

A
Aol wlulzeltt. A 4% ol WA @AW vE JFse FHeh dab

B3 ol AAE TAAAY 7 249 J15e FAANE AR B
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HAUAHAAARE (223 2013)

FAarst &4 22L& F3E LA EAE FF stEde gold dgg
= Abdel] 9% s AEd 2 B =EHo lod, ol#d A4dH ~
of EAste FirstAel s AA "Hoh 3

g 4F gFedEA, B, 92 2 4

H e oAl 43 |28 7AFAZIT Rk A ZEAST A

97 239 AAAnE FEdn AAT £4, 18 B2 2L DNAS)
Y 7l 4 Bon 42 MY DUY HAYE FuUR & Jems
34 220 o2 s FRH: AZEAS AAT + A TARA

st 24 2@ g Aol FFHm Jo¥ 59 guH 424 FuE
A4 EftE ol =(flavonoid) 9 22 F& ¥ E(polyphenols)S zHF v
(free radical)l] 2l3|A o5+ @94, DNA, A& 59 M3ty &4do=
2Ee o, A, ddad, TR Fo oA REALLE Yeldoew
A APES EAE F AW H29 ATAME EAER F 58 Fge
EOlEE BHMATE EHHoZ AAZNY el wuim dEA Yo
B, duleld s, FEddol, <t TLdANE, FE5 ¢ d7EaH 5 A
40 Ui dgd d7dr rasHa 9o

< drlMe 5 A9dA sl FEAE gF, 4F, 44T, FFH
TE WAz vuE HEs Fis 2HPAEE B8 28T 740

W 71xzAas g8tz =AE A
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1. Mz H 4

7h AEAR

Agel AHEE FHE BU 87 ATNA AN R KEHT FHREA 2013
d g9 @9 B AEL TAsAer ¥F 3%, oFF 63, AT 28, T

2rozon & PEL AYANER BT AF 13L& dExToz

1) OUIE 48
7h BEE R A
28 g &8N Multi-Element Calibration standard solution 10 mg/L
(PerkinElmer Life and Analytical Science)® AH&-3le 05 N d4tes 34
a4 Tth

Lp A3 gy
1) A=Y AAE
NEzAT 7 Adzsbie) uel Agstach TR 4 10 g2 =7Hdel
#atel 105 TS Dry Ovenol M 82 F9A7l & 550 T 33p=2e ¥
@A B 05 N A4g A&ad 50 mL2 838 2F F AP 4
o2 gttt PR A A4& edsA Hesdch

(2) g £4
7t Ame) Adgels TAY §9L [CP-OES(Agilent 720ES)E ©]-8-3}]
Table 1, 29| =7 wet v gFs S8



< BASBAHKNPHUE (H22H 2013)

Table 1. The operating condition of ICP-OES

Classification Condition
Pump flow rate{mL/min) 15
RF Power(Watts) 1150
Plasma flow rate( ¢ /min. as Ar) 15
Auxiliary gas flow{ ¢ /min. as Ar) 1.0
Nebulizer gas flow( £ /min. as Ar) 18.0

Table 2. Analytical Wavelength for elements

Element Ca Fe K Mg Mn Na Zn Cu

Wavelength 315887 238204 693876 279.610 330237 330237 213857 327.39

2) gitst o
7 BEE 9 Al

T Eode ¥4 #4o) ALE3F Tannic acid @ Folin-Denis reagent,
Sodium carbonate?} F FEHolx F4o] Al43 Quercetin dihydrate,
Aluminum nitrate, Potassium acetate

MO, USA)9] AFE A3l

25 Sigma-Aldrich Co.(St. Louis,

Lh) 48 uh
() Algel HAg
o ofF, FAFE AYENGE000 rom, 10 min)sted FEAe Hsdn

o =
== A T2

T 25 43 HE F 045 m9 syring filter(Whatman, USA)E o] &
éted ozt T WARASIe 29 oo AFe] AL}

=
(=)
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F ZdE $F BN ARVNSAETAYY Ay wE A
ol FH4 75 mLE FHAstz AEL 1.0 mLE 7H¥ F Folin-Denis
reagent 05 mL& 7}l 359% NaxCOs(Sodium carbonate) £ 1 mLE <&
7beted EFFh o1& dadlA 1A WA F BAEAYG. FEEAS AE
AFHE Tannic acidE AHE3l9E FEHE 0~25 we/mLE o] &3tAT
AL By A(Cary WinUV, Agilent Technologies, USA)E Al4-314] o
0 nme FFNAM FFEE FASACY. B4 & EddE FFLE 1L
mg tannic acid equivalent(TAE)E e ith

N

(3) & EiLolE

AR5 NEFTAY Adyel wat A Agde] AgEAL 1
mLE 32 Ethanol 3 ml, 10% Aluminum nitrate £ 02 mL, 1 M
Potassium acetate &< 0.2 mL, %5 28 mLE 7lstd $&3] ugdg o
5 AZeAM 408 B2 F BN dEFHAS A3 ZFAHLZ Quercetin
dihydrate® AlE333n FEHHE 0~25 pg/mLE ol &3tdoh 42 3
BEAZ AP os EFdrxolne A FEEe 415 nmolAM 3=
& ZAFoRN AFEA £4F F R ols AL 1 LE 7ELR
mg quercetin dihydrated equivalent(QDE)Z “}ehu o},
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HAHAAP NS (H223 2013)

m. 2y Y oy

1. O4HHEE

7}, #a(Ca)

HAEFF T Cadl %2 Table 39 Z3tvh B 5= 326~8.04 mg/100g,
}F 309~658 mg/100g, FHAF 263~390 mg/l00g, FFF 027~364
mg/100g, £ 1.93 mg/100g ol th A Wy #7113 FlA 713 BL gl
EAEH, 99%7F et Aotd] F2 I ZEEe FHE AFHT YwFA
1%< A AX Sol HA glen Aelr ZZAd zole A, A&
T, 259 FHolg, AA AG AL, AAFRY 2H, Az By =
2, e B 5 2 Axme] 322 Fd FHsistA #ZEsta,
A BET otdet nFULHES, THAEE aXEF 18Y

2 3le Casl HTHFS
g5 479 mg/100g, %% 419 mg/100g, HAF 326 mg/100g, FHF 1.96
mg/100g, 4% 1.93 mg/100g +=2.2 vehdr} o9} & A}E Kim 579
'AeTRY MFFIAL B TS5 FFd BF AN AEF] Ca ¥
T 85 57 mg/100g, 47 49 mg/100g, IAEF 31 mg/100g ¥ 4&F
0.5 mg/100get FALSE +F o vErsTh

4

n3E So 4%
ol MG AT EHE Fad ggbiite g

L}, H(Fe)
FH 59 Fed] ##2 Table 49} Z3vl g5+ 24F ~0.10 mg/100g,
g EZ4E~0.12 mg/100g, 4 F 008~0.14 mg/10g, TFF £2Fc BE

2

ARl EHA @tk AU HEF U RI2NHEHDY FHHLOR
E xAd Axg Swsie 48 sy, £¥ Be Tk FHYROR
A Ao BT B o MRE AL, ofulxil, T2E NFHY

24 59 YY) Wag BEUFA2 Fed HEFFFS F4F 01

—
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mg/100g, 5 0.06 mg/100g, BF 004 mg/100g «2 2 vF HEHJL TF
Z9 2F= AFHA 43} ol #& AFAE Kim 579 AEF Fe BT
gHakel ok 0206 mg/100g, H2F 0.164 mg/100g, &F 0.147 mg/100g &
B Ad3xARs ta BA ZAENdD £2FAME BHEEE FYE A4
E Atk

Table 3. Contents of Calcium in alcoholic drink

(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 479 326 ~ 8.04
Yakju(6) 4.19 3.09 ~ 658
Fruit wine(2) 3.26 2.63 ~ 3.90
Distilled liquor(2) 1.96 0.27 ~ 364
Soju(l) 193 1.93

Table 4. Contents of Iron in alcoholic drink

(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 0.04 ND* ~ 0.10
Yakju(6) 0.06 ND ~ 0.12
Fruit wine(2) 0.11 0.08 ~ 0.14
Distilled liquor(2) ND ND
Sojull) ND ND

ND* : No Detection
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tt. &E(K)

HEFF T Ko %2 Table 59 2otk &F& 3.20~24.45 mg/100g,
3 767~2499 mg/100g, FAF 19.3~4204 mg/100g, EHFF 090~1.17
mg/100g, 45 124 mg/100g oItk Ao A A& =4d&a pHY 79L&
o] F=d F2Y ATL M, AAALY AFH TH9 F£EHFLo] B3
o, B AE e stetubgol WpadRolm ARr)go glojM vtz =
HE AYeE FAAIE 9E% 39, Nadts Z3d3Eo] o] AR Na
£ WA, SI&de] EHE oA FnHE Jqusz ABaed &8
GFNe Fx Ko g e FAF 3067 mg/100g, %F 1506 mg/100g,
T 11.70 mg/100g, 2F 1.24 mg/100g, 27FF 1.04 mg/100g =22 velgtc)
9 2L dde FHEF= FYEE Ko 5T Aoy Yoz K 83
=
<

il

flo
S,
lo

2 ASHY, okFo gF £33 dudio K&F o8 g3l

Table 5. Contents of Potassium in alcoholic drink

{Unit : mg/100g)
Wine t
ine type Mean Ranges
(No. of samples)
Rice wine(23) 11.70 3.20 ~ 2445
Yakju(6) 15.06 767 ~ 2499
Fruit wine(2) 30.67 193 ~ 4204
Distilled liquor(2) 1.04 090 ~ 117
Soju(l) 1.24 1.24
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2}, oade(Mg)

AEFH 59 Mg F%FL Table 69 28t &F= 2
FF 307~998 mg/l100g, FHAF 187~352 mg/l00g, TFF ERE~050
mg/100g, 25 0.21 mg/100g°] itk Mgl AW & AZF9 < 005%™
o] % oF 60%= Cax @7 wir} Xote] 4 A¥ol #Hrh I sl 30%7}
259, BeAE Az S Ao don o 1%7 AT de) AU, Ca,
P32 A ME FAse 543 A%42, UM F Catt 4E5&E5h
wo] Fr14ge 1 Fxo] FoF AFTE o, €F A4 oE FA, A
T EAE I AEY dAF Fel FastH AA7S FH, FedAM
g EFd =S F3, vElY C, B, B9 dAlel £3] BeY tiAtel F8%
AFHN e 3l Mg FdPFE FF 467 mg/l00g, =F 3.11 mg/100g,
WAFE 270 mg/100g, FH5F 025 mg/l100g, 2F 021 mg/l00g £ =2
ZALE A

o
]

oir

Table 6. Contents of Magnesium in alcoholic drink
{(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 3.11 208 ~ 528
Yakju(b) 4.67 3.07 ~ 998
Fruit wine(2) 2.70 1.87 ~ 352
Distilled liquor(2) 0.25 ND ~ 050
Soju(l) 0.21 0.21
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AEFH 59 MnY 22 Table 78 ZAd. 3= £3E£-~011
mg/100g, 4T EAE~034 mg/10gel R AL+, S/T, 275 EF &
A sttt Aol Mne ZEE ofA HHAA 3L Fi: BAWN F=2
45 24 FA AEer 49 #HSE F= J4&F v ZEY dia
7153 #Hste Mnd dede 7|5E §v 928 22 IFAE He

4% 900 B A7 A% RE FRolA A9 2% FAE gan. 1oy
Mne QU 44BS #ARTE AT HAZo vehd de A9
ﬁqn]‘

v}, L} EE(Na)

AEFH F9 Na9l F3FE Table 89 gtk gdF& 483~4161
mg/100g, 2k 6.90~26.63 mg/100g, 25 7.03~11.00 mg/100g, TFF 249
~2.57 mg/100g, £5F 343 mg/100g olAch WA WelA g v %7 A g
Fg AZaA FAD, AL YR HA, A AT 4 2% 55 A

dge s B FHELE O 9% AETE 99 olgE <
A FAL A7) AP BaFo] I8 Aol RYHH A HFYH A ¢
AR e ndgs dad 94 B34 28§20 Nag 93E
e g3 165 mg/100g, %5 162 mg/100g, FH2F 902 mg/100g, £3F

43 mg/100g, FFF 253 mg/100g #22 etttk Kim 579 d%F Na
BEFEF oFF 46 mg/100g, HHEF 39 mg/100g, F5 38 mg/l00g 2 &F

mg/l00ge 2 ¥ ATARs} hh B FEOE ZAEAT
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Table 7. Contents of Manganese in alcoholic drink
(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 0.02 ND ~ 011
Yakju(6) 0.01 ND ~ 0.34
Fruit wine(2) ND ND
Distilled liquor(2) ND ND
Soju(1) ND ND

Table 8. Contents of Sodium in alcoholic drink
(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 16.5 483 ~ 4161
Yakju(b) 16.2 6.90 ~ 26.63
Fruit wine(2) 9.02 7.03 ~ 11.00
Distilled liquor(2) 2.53 249 ~ 257
Soju(l) 343 343
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AL, o} (Zn)

AEFH T Zno FFL Table 99 2% FF & 0.39~0.72 mg/100g,
%}F 042~1.02 mg/100g, FHF 041~049 mg/100g, ZFF 039~051
mg/100g, &5 0.48 mg/100g °|v} B4 v A% F9 vz gos
A3, Al Z1eE Fsie, BE F8 A8 AR "o,
AE T4 Bslo] 2 gets slo dyRon HF BREA AEZA0] A
Aol HF AFE 2 YAFANA APA AR} gololA L4Y
e TS NHET? Zne HAEFS FF 066 mg/l100g, BF 056
mg/100g, £ 048 mg/100g, #4F 0.45 mg/100g, ZFH3 045 g/l00g =0z
FRE aol7l A9 glo] HWF AE HAUH

o}, 7-2{(Cu)

AEFF F Cud FF& Table 1038 U} BHEE Bh2-002
mg/100g, 7 BRAZF~002 mg/100g, #AF, FH7F, £2F= 2F 353
Btk AWolA odF Aie HEoz EAstd AFBAWwSo] Bdsiy
Aol F, 2, BHGEAA 9 HEZEN A BGPE P g
291 Cu®) B &3 0004 mg/100g9t 23 0.003 mg/100gol A v]F A=
Holg B REe FFeA HE =A g
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Table 9. Contents of Zinc in alcoholic drink

(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 0.56 039 ~ 0.72
Yakju(6) (.66 042 ~ 1.02
Fruit wine(2) 0.45 041 ~ 049
Distiiled liquor(2) 0.45 039 ~ 051
Soju(l) 0.48 0.48

Table 10. Contents of Copper in alcoholic drink

{(Unit : mg/100g)

Wine type
Mean Ranges
(No. of samples)
Rice wine{23) 0.004 ND ~ 0.02
Yakju(6) 0.003 ND ~ .02
Fruit wine(2) ND ND
Distilled liquor(2) ND ND
Soju(l1) ND ND

2, gitsl Y
7Y & ¥

AZZ2E 2 & Zds9 a2 Table 11 #sioh HagHdFe FF
2170 mg TAE/L, &5 1871 mg TAE/L, #A2F 1799 mg TAEL, FF/F
580 mg TAEL #2022 HEHUL 2FE5 AEHA gourh Zasd SFEL
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daze)e] @io £47(-0H)7F Adg=ol g Edolth  flavonoids,
anthocyanins, tannins, catechins, isoflavones, lignans, resveratrols 5& %3
ste, AZA) Qe REH Jom, AEA fdne HFo Bo] a5 o
A HFEAHA 23 dirERA kgt F2e BaAgL 7149, phenolic
hydroxyle] @¥d 3 718t At 453 Agstd AA| aaze QA
ZIeHES ATStE Sk HEAQL 3744 EllY ZEH A SPESRE
FHEsolE, HEY A4 2 GUIE2A olEE in vitro oA wi$ 72
FAFARAY 4 AYxn o =3 d9d3 o HPHdARA 7
ko3 EFRES T3 22 FEEY A¥e 2aNngn 484 9t g5
12775~21.78 mg TAE/L9} &5 17.24~2656 mg TAE/LE &L FYU82 ALS-
st &A, Ax Tl 7103 AN FrHAH0FE Hsbste wd defo) o8 §
el Zolzh vt o AgEM BTk 10.13~2583 mg TAE/LZ
AT M2 HAFHAEH ol Odgd BAe 988 AL gEA
Aoz Atgdeh o} 2 Asb: Park 5779 ‘AW RE(HRe), 9 F)o
et FEHE vinzAe] & FedEe F32AAR9 A4S e

i

. % EYRwol=
AETHF 5 F ZdEwol= 332 Table 129 2ot Hy e
QDE /L2 7}% d3Fe] 31 A5 358 mg QDE/L, &F
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AZ9 9, £, 34, 271 R 8 F 719 EE B9 dHH] dg #

olvzt 8, F4F Fol= FFaA Efuol Yt Rez adA U’
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Table 11. Contents of total polyphenol in alcoholic drink

{(Unit : mg TAE/L)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 1871 1275 ~ 21.78
Yakju(6) 21.70 1724 ~ 26,56
Fruit wine(2) 17.99 10.13 ~ 2583
Distilled liquor(2) 5.80 578 ~ 532
Soju(l) ND ND

Table 12. Contents of total flavonoid in alcohohc drink

{Unit : mg QDE/L)

Wine type
Mean Ranges
(No. of samples)
Rice wine(23) 3.00 1.02 ~ 11.10
Yakju(6) 6.27 1.80 ~ 1471
Fruit wine(2) 3.58 421 ~ 295
Distilled liquor(2) 2.73 1.83 ~ 3.63
Soju(l) ND ND
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v. 38 &

gEE &3 kRN E, 1R AE 58 Y8R AzxSE $Y AEFEL A
2?4 Fo ol YEENEH Z4F ddE A AYr|sA E4do] §49
22 ggets ShME 58 Ao datEAe AiFoez 2E o
ABe UED 2HGT. B dTdME £FE 2T st 22X A
oA AREHT FEHE AEF Fo §F 23F, FF 6F, FAF 2%

F, % 332Y AEFFE WAz muF AR ggas gdHES B
A st ot

Aa(Cadl YEFFS 5579 4571 47 479 mg/100g, 4.19 mg/100ge2
ta A vetgen EHF9 g2 £2F 5 1.96 mg/100g, 1.93 mg/100g
o2 A deEv. HFe)o ATFHFLS AAF 011 mg/100g, T 0.06
mg/100g, BF 0.04 mg/100g +22 M FgH5o] glon Z=FF9 gz
aFde FAEHA gt ZEEKY HogFe F4F71 717 o

ol

¥ 3067 mg/100g2 2 YEstonm o%F 1506 mg/100g, €35 11.70 mg/100g
oo FRF2 2T &5 9F FFEH AT vt2HEMg) 9

|

P T FF 467 mg/100g, BF 311 mg/100g, AAF 270 mg/100g, Z=FF
0.25 mg/100g, £F 021 mg/l00g ¢o.2 ZAEHYD FHMn)L ZE A&
oA EHECIAY mlFHE AR, JEENa)Y F2EFL 571 165
mg/100g 22 7+ FA Yeiten ofF 162 mg/100g, FAF 9.02 mg/100g,
2% 343 mg/100g, FFF 253 mg/100g +o2 Jebgch otdA(Zn)e HF
U #F2 045~0.66 mg/100g HBHE FHE zo] §lo] 4% AE=HAD F=
(Cwel BEFFS =F 0004 mg/100g, 2kF 0003 mg/l00gE v H&H
(e ¥ Y FRAA AE HA gtk

Z ZYHEY ATFFE 47 2170 mg TAELR 713 o] =3 "5
1871 mg TAE/L, #23 1799 mg TAE/L, 7% 580 mg TAE/L ¢o.2
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HEHJY &Fe Eo# 3ol AEHA FUh & Fgi o= Fd§F
& %F7F 627 mg QDE/LE 7Hd F#Fo] 31 45 358 mg QDE/L, ®F
300 mg QDE/L, %% 273 mg QDE/L 22 HEHUY. 253+ I8
wolert A& 2sih

AFFF 7 979 47 HAFE 3§ L H4¢ o4 wANFoRA

= .
g5o) FH5o] 2Aee AMse Ane wa
the AEFel sl Aol HANT F FelWEd § EHuxosi 4
FRo g,
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FAREEAIAHITIR #2294, 56~99, 2013

Effect of salted Baechu production on stream water
S.R.Jo, S.H.Park, B.]J.Jeon, O.K.Kwon, T.G.Seok, S.H.Hong

Environmental Analysis Section

ABSTRACT

Salted Baechu industry increase rapidly because it is easy of use to
domestic Kimchi. For processing of salted Baechu production, large
quantity of salt is applied to Baechu for salting. This study was performed
to estimate the change of water quality of the stream water in Goesan-gun
area under the influence of Salted Baechu industry. 40 samples of 18
streams in Goesan area were collected once every month from January to
September in 2013, and analyzed for organic substance, anion, cation and

electrical conductivity variation. The results were as followed.

1. When salted Baechu production start, chloride and sodium concentration
of stream water increase also. And annual variation of chloride and
sodium concentration of stream water is high. Relative standard

deviation of sodium 73.5 %RSD (47~119), chloride is 62.7 %RSD (30~121).
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Therefore water quality of stream in Goesan under the influence of

Salted Baechu industry.

. Salinity of salted water for salting of Bachu was 116.4 psu (72.5 psu~
167.6 psu), washing water of salted Baechu was 3.3 psu (0.99~5.68 psu).
Electrical conductivity of washing water of salted Baechu was 6,069 pS/cm
(1,909~10,356 pS/cm).

. 24hr ECxy for Daphnia magna of salinity was 4.67 psu(3.00~5.85 psu),
94hr ECs for Snail of salinity was 3.59 psu(2.65~4.97 psu), 24hr LCsx

for snail of salinity was 5.51 psu(4.48~7.04 psu),

. water quality management critera of stream for prevent influence of
salted Baechu industry was suggested 50X uS/cm appropriate level.
Electrical conductivity management of washing water of salted Baechu
was needed below 5000 pS/cm for the sake of water ecosytem

conservation.

. Control methodologies to minimize environmental influence of salted
Baechu industry are as follows : Brines which high concentration of
the salt collection and reuse for tennis court management or sSnow
removal agent, reducing salinity of washing water of salted Baechu,
regulation of salted water effluent flow, increasing stream maintenance
water, education for ecotoxicity of salinity to farmer, and rigid
surveillance for water quality variation during salted Baechu production

period.
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AAs evbete] dE A ¢ 23T onA $u)9 Yoy wjg
d 7153 540l AA o8 e oy
A d, Yo MAZ F4E sz ok HAA RH AN} FER=
Table 1] Webd mlel Zo] 20139 7]& 22 53 2689 4o 71 WA 7
A A FRE 12 23 8409 Y(508%), 4E A NFFEE 12 23 428
o H492%) 2 AR Aok PAYLFE Tw 1Y AL gL &
3 glont AAAG HRE Frlshs A Ao Rusw ol
A WMELA AzFAE fFHE, g7, A, 3, 99 2 4H,
g, Fed 971, S42 g a Qo R AZRE Y= wFEe
a3 AHel 4 HelFAdu, 53 wFEs 23
gt glo] wl Fad ST am? sHoAl 2
F ARl 2 dea JE #Aolvt By ol Ed AFsE AP &
Ztgoezn wiag AL Hol: A4US 3 5 b AYE FAMY

A48 2o/l %A A9 Se AYuFe] $28 FAEA = 490z 3
g3t WulE Ao 4Be FEST A
w9 2ulae FEAY FTAYeR Aok AYNEE TYSA AAE

1= 7He] w5t

H
x

gol AYuiF: Aato] M2ZE Vo Ly 9
thoolEl @ FAd wa 25 29, A9 B U Ao AYuEe
AR A 7 A a5ERee AWista vk FriA
MiFR Fstehs 7HEol 01 ha® 70~100T 9 vhe ARuFE 38 A$
olBTt 5~6M e tAS Be & glo] BraE Zrbd 4L wdsn
Ach?

% A9 A2 AduFs 199894 R ALHAT Fa7t 2518
WA dvht M2 L2 el Frbatel 2002d 4000814 2012



]. 938

2800502 5uf 3 Frrstgen, w7 £9& 28904 285922 104
WA F7kskd .

o Ao AgEs AxARY FR7 B AEA FHe FA9
st A2 Az dAgstE JdAG Fe E57F AFE glo] AEH
T glon de WER A w9 FH T FH4eHE LAANLHE
Aotk wWF 1ES o7l 98 E gy oz 70 kgdl 450 AEHZ
glor 49 F AF T& Hsldd "9a= gv 59 &2 wF 129 105
et AHEEHE Aoz FAFDT AP, WFEgd A4 g dEE 8
9(80 pswol A 16%(160 psw7t# thdd Aoz RuHI Yor® F49

Bo] 35%(35 pswel R vlwastd HAES @EL 23 46WA=
A oty AJujFE At A FAstE oy nExe Pt 8
HoZ FadHE stde AN g Ad 43S v 5 A7 9T
off olof thgt thxol Witk welr B dAFgNE IMAG e 3
wales RuUEgsie] AYulF gaton A% #FHARE Fol7] YT g
oA skt

Table 1. Scale of Kimchi market in Korea

Amount Money
Domestic Factory Domestic Factory
Sum Sum
Year Product Product Product Product
1,000 1,000 1,000 | Hindred Hundred Hundred
% % . % e % .
ton ton ton million million million

2007 1 817 | 646 | 447 | 353 | 1,260 | 11,442 | 545 | 9560 | 455 | 21,002
2008 | 832 | 633 | 483 | 367 | 1,315 | 12,065 | 529 | 10,741 | 47.1 | 22,306
2000 | 789 | 618 | 487 | 382 | 1,276 | 11914 | 525 | 10,767 | 475 | 22,681
2010 | 750 | 606 | 487 | 393 | 1,238 | 12,082 | 51.8 | 11,239 | 432 | 23321
2011 | 744 | 604 | 488 | 396 | 1,231 | 12,124 | 509 | 11,682 | 491 | 23,806
2012 | 728 | 595 | 496 | 405 | 1,224 | 12229 | 504 | 12,025 | 496 | 24254
2013 | 764 | 60 | 509 | 40 | 1,273 | 12,840 | 50.8 | 12,428 | 492 | 25,263
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BAHHRANARME (223 2013)

Table 2. State of salted cabbage production in Goesan

Year 2002 | 2004 | 2006 | 2008 | 2009 | 2010 | 2011 | 2012

Production

(ton) 4,000 | 4520 | 7,700 | 16,100 | 23,619 | 17,760 | 21,840 | 22,800
n

Farm No. | 19 255 380 304 958 857 949 949

Income
{Hundred 28 41.6 61.2 1614 | 2362 222 273 285
million won)

Salt water

80 104 144 322 338 500 300 300
(ton)
Salt
. 280 316 539 1,127 | 1,653 | 1,243 | 1,529 | 1596
(Estirate, ton)

F) AR EE FALE < 007 (A7 EMF B2 -GS

s

et

R T A

s R

Fig. 1. Sampling site of stream water in Goesan.
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1. AR xHF
Az A R o] AWMIE dotstr] gt AL AAF 187 FHE
ARz en WY = FAL wE o] PE(Polyethylene) A 2 9] Fb 24§

7o) AlgE AFAsAT AEAFA YSI 600XL AFEA7IE ol &t F
2, pH, A7|AEE, £EULE FA8AG. HduF Aol EZHZFHoZ o
FolA = 1147 12€89 wghg A3 moter] ¢ 10857 ee AHALS
AFAAY FAHer TR FASIGL, 119 = 28] AEE AHH
At AZA#H A AL Table 39 A&s3 2 Fig. 1o e Ah

2. Mz 24M

Al

i

Az $wg A FE $7]E A#EaEe BOD, COD, TOC, Sl o=
o0& F, Cl, NOs-N, S04° %o]28% 02 Ca Mg, Na K, SiE 2434
t}. TOCE TOC *47|(Shimadzu TOC-L), Ca, Mg, Na K, Si¥ ICP
(Varian 720ES)®2 ¥-41stglev], F, Cl, NO;-N, S04 °& o]2Axutx 18
¥ (Dionex ICS 200002 43
2 Add) ALg 3 ICPe 1IC9 74 ¢
ez

GZAE 11 &9 Table 4, Table 5

r-{o

3. YEi=Yd AME

PFREErh A ARl WAL 9 Gohuy] fskel FYMF ) A
§5 273 E HABS FAS TS el o8 HelnA A
B AN AASA ABe FHoGBANIANF what AAHYt

A 201393 2010l ARk Adtd HAAE FrhelM et A

n
ryr

St

TS 025%00A 4%74 SARoE 28R Z7tE e E AlZxete SAAHL
AA sl o Aldele] JEEL = 21~335 psu oSk wiF HAEL HUHA
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BAHAHTHS (H223 2013)

ATEAgM FAAR FE619 9EE FAAL, APRAL HEEE

psu WA AelsAHLAEE AP AHAHY WF HIEL dEFE
101.9 psu, &5} w3 HAEL 1676 psuz 2z s+ 9

ool =2 FEolA

BUEHANYS FAZHZEE YRS olgate AEe] FAZHL 4
al

ol
_\:._!,
4

>

188718 #9A 24953, 152 & BFYPE o ofF w0g
= AFE AT dAsT, SAEDA o JEFg Bol Ay JHEF,
FEF Sl FAYel e ALE FEAARE A s FY A E
o] 50%7F AA &L fFEAAE VR FRE SEI9EEE(ECy, effect
concentration of 50%)E T @t e, F9 AHAE9 50%7F 2AS 5%
& WA S (LCs, Levhal concentration of 50%)2 s+l wikd = 4
o 2x9 22 74220 £ 2 T 9 500~1000 Lux2 A& gem, A3
21 b = W9k = 16 ¢ 8A1HE HFASY D Bud, Hol3F, Z7]
= gk Gkt Agel v F fgAE Ao Ard AAE 7 E5 3,
Efe A9o] -7 (Trimmed Spearman-Karber)®#¥-& Al 431}, HFHo
2 ANE9 ECxn LCs #td 95%olA o] Az #3748 735t

Hsrie dASEE, 55, F55E tsr|Fd v, FAAYGA A
Asted dduF: A JF AxE Fgstr] A8 ARG A 251
ZQAHE AAEAY 27]= 05 cem, 1 em, 1.5 cm, 2 cm®] 7AAE o] 83549
oA FE F AANEY AAE FQ37] A8 HFRE o] A3t I HHXA
7 A4S AANARZ
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Table 3. Sampling site of stream water in Goesan
No. Stream Address Etc.
1 wH () A =9 560-16 10¥ ~129 A+
2 23 () Ad Avy 48-8 , AHEN
3 2H (3 e 2T 367 (a&ff)
4 A9 (A A g s 9 (£3ha) 104 ~129 A
5 Al 9 H (38]) AR A 434 (7HE)
6 FEA(AD nl g puke] 157-4F ) 108 ~1249 A
7 FEAGEDH A A 1-1(FH )
8 FAAEH AA e 94-1(4 ) 108 ~129 M
9 d3A ) Hot B9 3R-1($=n) 109 ~12¢ A5
10 ek (8 A 59 210-4(FH i)
11 kA (4h AX AF 2211 109 ~12¢ A«
12 A EH AR g FGALN)
13 o A () A o Abekel 303 10€ ~129 A+
14 o A 4 (3}) Az A% 434-1(ZE 1) 10€ ~129 A%
15 A AE AE 505 109 ~129 A
16 A (3 aﬂ 524 (A )
17 ¥ 2 H () g WA 275-4(F2 ) 109 ~12¢ A
18 FAA] Ak A5 (&)
19 EAH2 A B5 (F7u)
20 ok () AF A9 128-1 1049 ~12% A
21 2epAEh A5 up 1-2(e}4g a) 10¥~129 ¢
22 AZAHCH ALE] #%} 1035(I M ol 2= &) 108 ~129 A4
23 A3 34 (EH AL B2 716-3022H g 1)
24 bl A (Ah) 25 A 1046-3 108 ~12¢ A+
25 St A (3} E 94 477-5(2.7kw)
26 2183 () Ak gk 763-1 108 ~12¢9 A
27 A& (81) 23 A3 817-1(48} )
28 ZAEEh 22 A% 661-2 (AM24% n) 109 ~ 129 Al
29 A3 H (4 24 2% 441-30 9($F ) 109 ~129 A+
30 £33 (Eh A el = T
31 S 7FH (%) A 97} 554-1 (FolAl2m) 104 ~129 A<+
32 Q 7k (8h) Aal B 462-14(3 7 i)
33 B Abe] v 734-2 (Mu}al) 10%€ ~129 AF
34 A Lol £ 840-64(A =) 109 ~12¢9 A<
35 L-RAESIC)) %ﬁé 9 (W)
36 A (A Aot E 599-3(=0) A ¥ 1048 ~129 A
37 wakA(sh 7t 4% 400-12 (ZHAA) 109 ~12¢ A+
38 E 3 (3 Z3 B4 384-3 (M) 108 ~129 A+
39 A A (3] Ao B} (E71i)
40 | A EFH(EH Fotr 23 (3sExe)
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HAHMAHAJRYYE (K223 2013)

Table 4. Analytical Conditions of ICP

Parts Conditions
Power : 1.20 kw
Plasma flow : 15.0 L/min
Auxiliary flow : 1.50 L/min
Varian 720-FS Nebulizer flow : 0.75 L/min
(ICP, Optical Emission | Replicate read time : 5 sec
spectrometer) Instrument stabilization delay : 20 sec
Sample uptake delay : 30 sec
Pump rate : 12 rpm
Rinse time 1 4 sec
MSC-100(Refrigerated | Temperature : 18 ~ 22 C
re-circulator) Pressure : 0.2 MPa

Table 5. Analytical Conditions of IC

Parts Conditions

Column : IonPac AG15, AS15, 2 mm
Eluent : 40 mM KOH, EG
Flowrate : 0.50 mL/min
Dionex ICS 2000 Inj Vol. : 25 yL
lon Chromatography | Temp. ;30 C
Detection : ASRS ULTRA 2 mm,
Autosuppression recycle mode

Current : 60 mA
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A s f718d AFIEY A ARR A% FA@
WEA54ES Table 6, Fig. 2, Fig. 3o vehiigich A0ASG A sde
BODE B# 09 mg/L® $38771%F Ta £ MeFS Y2 et A
stz wddel BOD 20 mg/LE &8t 1T
A, sk, AYRY Fdo] AR & AeF vy WS A5 (Coefficient
of Variation)® E&dxs Hygez =d 1008 F3ted %RSD(Relative
standard deviation)E& Fate] Hlmetglch F71Ed ANEFHLE AEHT A
32 = BODe BEASL7 B 393 %RSDE 7HY Zem, CO25.2 %RSD)
ot TOC(26.7 %RSD)E H]Z%=8HA velwth BODE vl &) o8 f7184el

AsEed gag A4S 45 Wi n4EY #3340, T

o
=5
N
ok

lo

27] DOSE 4%, Va4 47129 22 Fol wetk 343k ol st vhebe
& e, o adel BgHoz A4 A% s

WEAS7 74 24 Uded sd2 S48 eE BOD 65 %RSD, COD 36
0%RSD, TOC 38 %RSDZ Ueh} % WE o] & 702 Uehdth &
Ao AL FHIs EAROR A 4495 H 88744 30 mg/LE 24
st gon, 5del= A 42 mg/LE A FaHe Ao FAHEAST

ANAEEE ZFolu £oo] Az &g A= AEE vEhie &
2oz wAYge Afoln ©ele AWA(S, Siemens)/mut 1/Q@mE AHER
o A d o9 ArjAREE o9 Fx, HF Atele Az, d=9 @H

3, ol A3 27, % ol 9 JFL wech A ArARE

ol

off

gaol molgiz AA ol LB P BWHOT BT + o VHOLA
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HAMAAR A (H[227 2013)

2

A3} AR5 oo 4384 ol4d 5 Ak ARG A A7
EET B 197 pS/emZ Y oen, 250 63 pS/cmBz 7H vt
27bd el 442 pS/emZ 7HE B A7HWEES] A WMEAGFE FF 5.1
%RSD e, REAr7t 71F & 3132 271402 632 %RSDE v}ebdul,
27HA9 A4 29%E 108749 HT AVIAEE & 301 pS/emel Yot
1149, 1249, 199 BF g2 760 uS/cmzZ 53 WEZo] = Ro =z e
Ha g2 1294 1,157 pS/em= vrebyiol

oty

o

.]

.

Table 6. Concentration of Organic Substance and Electrical conductivity of
stream water in Goesan

BOD, mg/L COD, mg/L TOC, mg/L EC, uS/cm

Avg | SD | %RSD | Avg. | SD | %RSD | Ave. | SD | %®sD Avg, | SD | %RSD
AEH |09 (03| 31 23|06 | 27 14 103 | 22 | 271 | 490 | 181
HEEHA (06 |02 33 11704} 23 101027 17 | 221} 314 | 142
BRA 26 | 1.1 41 | 43109 | 22 |24 | 05| 21 |261| 450 | 17.2
=XH1| 09 | 02 23 [ 2407 | 28 14104 27 |205| 685 | 334
FXP2|109 |04 42 | 24|05 13 03| 20 | 222 668 | 300
48" (2013 65 | 3613 20| 08| 38 |227| 398 | 176

A 07102 32 |20 05 13103 24 |19 | 422 | 212

FEEH (04 | 01| 31 [ 14| 05 09 |02 ] 25 | 63 | 136 | 216
a3 04|01 | 31 | 14§04 1.0 | 03| 29 | 79 | 204 | 259

SN R385

27k |08 | 03| 38 | 24| 04 16 | 05 | 34 | 442 | 27951 63.2
d8H | 08|04 47 | 20| 03] 17 | 13|03 | 25 | 213|570 | 267
AEH 0703 43 [ 23109 38 |16|05| 34 | 169 332 | 196

9H 3| 08|03 42 | 23[05| 21 | 15[ 06| 36 | 168 | 495 | 295
AH 08|03 36 (28|06 20 | 20|07 33 [255{ 634 | 249
dRP (07 (03| 46 [ 1603 19 [ 10|02]| 22 |162]| 377 | 233
TEH (0704 | 53 [ 14|04 29 | 1003 | 27 115 | 275 | 176
23 24 [08|03) 36 [22]03] 15 | 14|03 21 |154] 438 | 285
AEH 10502 37 [ 15|05 34 [ 1103 26 | 83 | 163 | 196

W |09 |04 393 22 (06 |252 |14 |04 [267 197 | 547 | 251
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Fig. 2. Relative Standard deviation(%) of Organic substance of stream
water in Goesan.
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Fig. 3. Relative Standard deviation(%) of EC of stream water in Goesan.
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HHHAHPHE (H223 2013)

Table 7, Fig. 4°] Yeflidcl go]29 HAF e B4 02 mg/l, 940
146 mg/L, 43424 23 me/L, 34teld 11.7 mg/LE JEhyth HE A4
E4 153 %RSD, @40l 627 %RSD, A2 EA 242 %RSD, Fatole
22.0 %RSDZE Fo|& 485 7l3d WEATI M4 & 2o FdrolLo
vEbstt, MEAFETE P w8 2MEE A9eid @heley HEErR:
121 mg/L2 YEhgon wEA$E o71S syl 59 %RSDE 20
< @5 7hEd sRE #A JEbgh

daol 29 9l FEWEE Fig. 59 Fig. 6] Webligich tjf 8o 95
A Faeol28 FRe 1187 1296 xolxle ZFE Uedglon, o
=2 AEAF7E 50 %¥RSDE 2#ete AL 187 shdE 1145 e
Q7Y AF Fiol&L 121 %RSDY HESL Hgoen HIAFEE 562
mg/LZ th& a3 vd) 453 =& A9E vehggoh 53] o119 94
ol 2T 20139 149 922 mg/L, 11¥ 1950 mg/L, 129 2068 mg/LZ }
Bhuh dduiF A4 4E8E AA NE Ao yelyth g4l Ersh ke
1€, 114, 12¢9 370 B 1647 mg/LZ o] 7] A7 97139 D40
L% 236 mg/Lell Hl&] 7o) A EolxE Hog vyl

daolZe WEAT/E 2 olfE 119 S5 AFRYE AuFe] A
S #AA7E e e AZEe, ddds B oy ™elwEE AFste
B B AHFE e gioles hetn g7 o) o|So

o dng Folgth ok Hho|E WMEASI B3] Z oH

= 27k e fEe] Hu, 2bd e AYulE Aabsrirl dhEe gle
H, o1& F7blA EAE ARt AW erbHer $9UHY] B Roz
AT @7 FRTRE AT ARE Fe 1Y 8946 pS/cm# 7,440
pS/eme. 2 ARG HF b 22 e Jeguden ojm gAo)9]
FEy 23831 mg/L, 2,3435 mg/Lg v}

F
O

F
3k

—_—

O
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Table 7. Concentration of Anion of stream water in Goesan

F, mg/L Cl, mg/L NOs-N, mg/L 504° mg/L

= |

Ave. | SD | %RsD | Avg | SD | %RSD | Avg. | SD | %RSD | Avg. | SD : °&RSD

AEd 1 04 1010 23 154 | 6.0 39 32 | 07 24 169 | 33 20

MEE® [ 03 003 10 9.3 2.8 30 28 1 04 14 | 128 22 17

ik | 02 | 003 ] 12 167 | 61 36 26 | 05 20 | 228 | 57 25

=R 02 | 003 15 | 1911 159 | 8 23 | 05 23 [101| 18 18

FAH2 0 02 003 17 179 | 152 85 20 1 05 25 [ 103 24 23

L% | 02 1003 12 150 | 59 39 23 | 07 30 | 173 | 43 25

2 03 | 004 ] 15 | 104 | 45 44 20 | 05| 23 (110! 29 26

e | 02 | 004 17 49 2.2 43 1.2 | 0.2 17 49 18 37

gebd 1 02 | 003 13 6.3 40 62 18 | 03 14 6.1 19 31

Q7Fd | 02 | 003 16 562 | 678 | 121 | 39 | 1.3 3B 223 61 27

Askd | 02 | 003 17 153 1 115 75 20 | 04 22 (101 16 15

A&k | 02 (003 15 112 | 93 83 20 | 07 3B 109 15 13

2x & | 02 | 003 18 96 3.2 33 1.8 | 03 19 10.1 18 18

olgl¥ | 02 | 003| 15 198 | 151 76 35 | 09 27 | 1391 22 16

fhald | 02 003 ] 16 96 8.3 87 21 | 05 22 6.2 19 30

TEA 02 003 17 89 | 52 59 24 1 03 12 71 1.1 16

@A 02 1002 1 105 | 85 81 17 | 04 24 113 | 23 20

Ald | 03 | 004 15 6.6 3.3 50 18 | 05 o0 59 10 17

A 02 100 | 153 | 146 | 108 | 627 | 23 | 06 | 242 ;117 | 25 22.0

T . s
£
é 120
£ 100
-
-
E 80
(7]
g 60
o
£ 20
20
fo] . e g s . - e
ey BN SN Uy S|P M HY T8 AR ES B M ey B MR
H i : g ] i H
: : ; =t .
o moomzom1lH g W W E MM IEN | &
e PR SO AU SESRS SRS SR RS h -
| B 16 ¢ 16 | 17 | 15 | 15 | 11 | &5 | 17 { 13 . 17 : 15
e 121 87 | 85 83 : 83 | BL | 76 | 75 | 62 58 | 50
- NO3-Ni 35 | 22 | 25 § 23 353i 24 | 27 0 22 | & | 1Y : 50
[ o504 27 |50 23 18 :13{ 70 | 16 ; 15 | 31 16 17

Fig. 4. Relative Standard deviation(%) of Anion of stream water in Goesan.
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7 SABHAAZHR (22 @ 2013)

Chloride concentration, mg/L

1301 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311-1 13112 1317
Year Month

Fig. 5. Variation of Chloride Concentration of stream water in Goesan
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Fig. 6. Varnation of Chloride Concentration of Ogacheon and average of
stream in Goesan
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o}, Gl 2EH

ARG o] Fol2EF ] A By FFEHA, HEATE Table 8,
Fig. 71 Jehldth @ol9 Hd v=& ZF 199 meg/L, "t2vlE 46
mg/L, YEEF 74mg/l, &F 27 mg/LE UERH BEAT= YEF 735
%RSD, ZHE 30.3 %RSD, Z& 275 %RSD, nt1vlg 212 %RSDE Yol 4
g2 71ed WEASIE M & 352 JEFCRE vekth YEFY 4%
ANYHE AT BE A WFATIE 50 %REDE 2FH3H: Aoz UEH
om o7tHe #A$ JEFL 119 %¥RSDY WEATE R 714 & ¥
Hgon, HEFTE 206 mg/lLE GE sHel v d4538 w2 AAE
Witk 53 27139 YEEFSEE Sol29 Fiol2d ol 2013d 14
266 mg/L, 11€ 66.7 mg/L, 124 809 mg/LZ vedth YEF %/t &2
19, 1149, 12¢€ 3719 B2 580 mg/LE o] 7|7+ AT 27198 HEF
BT 94 mg/Lel ¥E 6 AR EokAle FHeo® uvEuT 1144 12499 27}
A AF AE JYEF FEE 5388 mg/l, 1820 mg/LE mi§ ®A VERETh

FAGEYE HEAF Fig. 89 JeEhAUATH Fig. 8olA ¥ wiel o] 3

(=]
5%

ill
i
o

BT 735 %BRSD olem, e diol2oF 627 %RSD °|3vh FdR

el oo JEFL2 HA 472 %RSDAlA W 1186 %RSDE el
AAA ARG gt VEFY Gao)2e] AFAsE A Ve,

Aoz $997 ee Yehle Ao 443 4 Utk Wb £7E

$elow AP FA PP Tol7l AT WA WP AR AR



7 HABHATHES (K227 2013)

Table 8. Concentration of Cation of stream water in Goesan

Strea Ca, mg/L Mg, mg/L Na, mg/L K, mg/L

m Avg. | SD [ %RSD | Avg. | SD | %RSD | Avg. | SD | %RSD | Avg. | SD | 9&SD

MEH (324 75 | 23 56 | 09 17 89 | 55| 62 | 28 | 09 31

MEEH | 205 | 66 22 4.7 0.3 17 46 | 23 50 17 | 05 27

B7kd | 233 | 46 20 5.3 1.0 18 | 11.7 | 61 52 5.1 1.2 24

2 | 177 | 44 25 5.1 13 25 (1067101 95 | 34 | 12

=22 (211 | 54 ] 25 55 | 13 24 |101]96 | 9 | 33| 11

L8 | 218 54| 25 50 | 10 19 |101| 58] 58 | 39| 10
WH | 245 64 2% 46 | 11 23 | 45 | 25 | 55 16 | 05

B8 R 8|8

BEFH | 3O | 15 25 17 0.3 21 26 | 15 57 05 | 02

sk | 65 | 16 24 15 0.3 20 39 | 27 69 14 | 04 3z

7Kl | 387 | 156 | M 9.8 41 42 1206245 119 | 39 | 19 48

Algkd | 216 | 6.0 28 53 1 11 20 | 77| 71 92 32 | 10 30

AlEkd | 156 | 43 23 48 | 08 18 | 63 | 40 | &4 25 | 07 25

23 & | 160 48 | 30 38 | 07 18 | 50| 26| 52 [ 251 07 | 2
HIH | 246169 | 28 | 84 | 15 18 | 80 | 69| & | 36| 09 | 2
3 [ 192 48 | 25 | 36 | 06 16 | 49 | 51 | 103 | 21 | 06 | 26
TEHH 181 49| 27 | 31 | 05 15 | 43 | 28 | 64 | 24 | 06 | 24
R A | 172 | 66 | 3 37 | 12 31 | 58|60 102 | 25| 09 38
AYH | 74 | 23] 31 19 | 04 19 [ 35|16 47 | 1.3 | 05 36

B | 199 55 | 275 | 46 | 10 | 212 | 74 | 59 | 7135 | 27 | 08 | 303

[ ¥ S e e e e v e

120 |

R
2 100 -
g W
T 8 . .
2 :
Hg 48
4] i
o 20
[ :
27 YE W S SN S¥ AU AV ATTR BB TS (=T EH N2 M
R R R R R R R R R R R L P N e

iew—Ca | 44 25! 38 [ 25| 25 | 28 | 28 | 24 | 28 | 27 | 23 | 25 | 25 | 26 : 20 | 30 | 22 | 8%
z—m—Mz 42 | 16 {31 | 24 | 25 20 |18 | 20 | 18 | 15 | 17 i 19 | 21 | 23 { 18 | 18 | 17 | 19
Igr~N3 115 103 102 | 55 | 55 | 52 | B7 | 68 | 64 | 64 | 62 | 58 | 57 | 55 | 52 | 52 | 50 | 47

s Tas 26 T ae a3 ss T30 e | 2 |25 | 24 | 31 | 38 T8 T 7s 123 | 26 27 36

Fig. 7. Relative Standard deviation(%6) of Cation of stream water in Goesan.
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Fig. 8 Relative Standard deviation(%) of water quality Item of stream
water in Goesan

2, 3k AR v W

A4 gt TOC, d40l2 YER, A7ldxx = st 479t
FF9 w=e sEuE Table 99}, Table 10o] VeRiAeh d5fek 479 &
5=H)(UDR : upstream over downstream ratio)?} 18t & Z¢& 472l ¥%
7b e Agoln, 1RT Fe A9E el vt £5% Audth agx
UDR #tol A3 #steld AF9 s Aleldl ed9de] EHEE #5T +
2ith, Fig. 9ol @aol20) g 813 d UDR #& etk Fig. 9ol X5
o] AluF Aate] BEAH o o] Fo{x= A7 114, 1290 jRE2f st
o A} o] e-2l UDRgkel 1089 vlal ZFrtsle Rog vebgd. UDR gkl

25% a4 450 FE7 Fon WMESe F43F PP T/ e o=

=T =

ol

4248 4+ otk Fig 904 29 erbd, 293, A%, dan, 494, &4
A9 #02 dxoles] UDRgel =/ vhehba glo} 8wl 4are) darg
Wol @i oz Wtk AYHe A= 1099 % UDR



BHEZAHRAME (H223 2013)

dx=xd g 3td¥ UDR @& Fig. 1001 UehAdEd, A71d5 %9 UDR
wel ZA ek StHL 97HE, WA, XM e dehdth maA Hiol
3 A7)1A=xe UDR ko] 23|o|4 20& 2#sate shdel] diside Agdus
AA7IGEYS AZET S Fasteor @ Aoz duvdnt Y JroleF

A71dERke] o3k UDR & vlmstd dQuis Qo A 93 we
tHE Hotet £ UL Aoz Algd
ALY ST dAuF AT ol AR E AR FAHE eb e
T BT Y G Yotry] s A Ao Aol ¢
= YT AGRH SRR WrdER 5 AREAH FE 24 ARs
Table 119] Yetigizn, AHAHL Fig. 119 YeERRATE Fig. 12 2744 1
ARFE 4ARZ7A Aol BE QI)HEE #2E el Aoz {8

met P2 Fashs Zol ot byl @A it Rod vhehyt
oo Age whe A7lAEREY AN E Og3 o] veyit

y = -8E-08x° + 0.001x* - 4.473x + 7440
R2 = 1

y . HI|MEE, pS/em
x . StRYHC 2o Ha|, m

Aol me A71Axwe) g2t dFE 7P WS FRES £4¢
A%z AZdoAn, §RHs dAe F3%o) @ AL g AVAEER
Fade ggd Aoz Ardt o7kl 58 ARE ertdew FRHE X
A9 sz, o A Foom AYuiF: A Frh GlH o], AAE
% gkel 3670 uS/cm2 uElhth esbdel faARE ArAEEe WS

_74_



I. &

[ =

™~

L]

K

4

Fig. 139) veblidch 27139 4% stde #grEoz AR A7
500 uS/cmE €As] AdlAME AFY ertAFA Y e/

AXFe FFAFA LHFE oo T A22 Aladu.

2

Ex

O]
Jl
Zaf

W A AR

3.0 w1310 ®1311-1 ®1311-2 W1312
40
Y30
5
ol
® 20
=2
10
00 A
T BB YR R KRR K R R OE R
Ba ot oM ™R o o@m ol WA R
v I & R v: BT S o N T OF U oao o m ook

Fig. 9. UDR(upstream/downstream ratio} for Chloride of stream in Goesan.
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Fig. 10. UDR(upstream/downstream ratio) for Electrical conductivity of stream in Goesan
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BUHHHTHE (H22H 2013)

Table 9. Concentration of TOC, Cl, Na and EC of stream water in Goesan

TOC Cl Na EC

3t 130 13| 13| 13| 13| 13. 13. 13. 13.] 13.] 13.1 13} 13| 13.| 13| 13.
10| 01| p-2) 12 10 11-1 -2 12 10 1| B2f 12 10| w1 n2| 12

i GV 12 12| 13| 12| 63| 100 286 30.0 SO 59| 199 178§ 157 270 | 194 | 174

it 10 Lo 11| 12| 201| 135 127 14.0 511 96| 83| 80§ 206 241 | 182 158

s 101 10 11 12| 85 6.9 127 154 561 B9 | 86| 92} 151 169 | 28 | 255

S | 08| 08 08| 10| 61 6.4 6.8 5.1 49| 66| 67| 48[ 97| 123] 18| 72

YEHEh | 09| 09 09| 10| 118] 49 79 57 46 | 54| 65| 45| 91 [ 102] 12| 76

TEAD D6 06 08| 09| 09§ 92 14.9 105 41| 59| B7| 67| 146 165 166| 133

FEHH 08 08| 07| 09| 55 7.1 20.2 208 46 59| 95| 101 158 71| 218| 191

A 07 07| 05| LB | 58| 388 95.5 255 44 | 251 516| 124 170 295 | 491 | 214

Wkah | 0B 0B 09 10| 39| 53 6.1 55 39| 47| 56| 45| 77| 150 159 132

REEh | 09| 09 087 10| 39| 77 34.3 17.3 43| 57| 200 94 | 60| 173 | 272 18

R | 07| 07) 08| 09| 42 9.0 14.9 5.9 39| 68 ) 106 4% 76 [ 111 | 132( 79

FAsh | 09 | 07 07 ] 08| 37| 46 14.9 142 42| 50 87| 90| &4 93 | 123 | 9B

Al | 12| 12 18] 15| 53| 1795 | 3135 | 335 47 | 974 1705 205 74 | 716 | 1110| 209

dRHEh | 06 06| 07 07 58| 435 | 1092 | 831 43 | 225 43.7| 319 130 286 | 442 344

el Sl 07 07] 10| 12| 47| 126 114 105 36 74| 62 57| 164] 265| 256 | 159

s (12 | 10 10| 10| 64| 86 133 203 50| B9 | 74 87 213} 239 255 223

TR 131 13| 12| 26| 35 76 94 9.8 657 75| 86| 831{ 133]| 172/ 183| 136

FEh [ 13 Lo 11 11| 96| 128 60.8 45.7 851 104| 349 253| 19| 213| 391 | 288

imfth 161 16| 17| 17| 54| 366 21.8 214 103 173 142| 143 190 | 2877 201 181

mlkah L1 L1| 1t 13| 50| 449 9.8 386 B4 | 288) 483( 19.7( 182 309 | 482 | 234

b | 16| 16| 11| 18| 451 395 | 439 140 77| 211 292] 122 166 | 298| 314 184

A Eh 1.0 1.0 1.0 14 157 1189 46.0 33.1 689 | B8 | 276 173 214 235] 366 270

eRE | 20| 20 25% 22| 112] 364 36.7 26.2 46 | 176] 169 138 | 239 | 342 | 325 | 260

QEkEh 16 16} 13| 18! 80 148 532 36.1 80| 101} 267 177 266 | 281 | 424 | 312

Atk 26 26| 29| 29 170| 363 448 89 57 272 322) 80| 136 275| 297 138

lbige 17 11 11 09 121 53 77 21.2 20.1 7o 83| 152 132 185} 193 246 | 204

el 07 07 09| 08| 78| 131 20.3 370 38 87 113 148] 178, 200 | 221{ 224

iz bl 13 13| 13| 15| 163| 479 3.1 223 1437 368 276 1851 271 | 388 | 348 266

SEAEN | 15 | 13 17 13| 104] 150 216 219 | 109 149 221 178 226| 208 | 328| 266

27D 47 [ 47 14| 27| 107 23831 | 23435 | 3266 | 55 | 5388 46 | 1820 233 | 8976 7440 808

L7FAEh L1y 11 LI 13| 38| 308 | 1950 | 2068 | 11.8| 155| 66.7| 809 323 | 394 | 835 | 1157

LR Sl 18 18| 14 19| 91| 491 15.1 177 57 98| 135 140 106 | 622 276 | 257

RE | 20 17 29| 20| 123} 180 271 252 | 137|182 225| 202 259 | 297 338 286

fine i ) 25| 25| 28| 22| 1234 3316 | 13927 | 6709 | 152 | 2036| 5455| 396.2| 285 | 1216 4407] 1974

Tt ah 14 14} L7 20| 53| 324 40.3 450 132 2527 426 243 207] 354 | 366 | 277

Fad 091 69} 09 14| 08| %00 739 15.4 46 [ 27.3( 313} 110] 138 332] 413 | 174
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Table 10. UDR (upstream/downstream ratio} of stream in Goesan.

TOC Cl Na EC

&# T3 e B3 | 8] 18] 1313 [ B3] ] |13 :|3]13

| ma) ne| 12| | | n2 12 | || ue| 12 [ 0] n1)ue 12
gd | 12| 12| 12]10 07| 14| 23| 19|09} 07| 23| 19| 10| 16| 07| 07
ned | 09| 09| 10| 11 | os5] 13 00foo | 1|2l o] 11 | 11| 12| 10| 09
24 | 071 07| 12| 10 | 02| 131 07| 05 | 09| 10| ag| 07 | 09| 10| 08| 07
gaa | 09| 09| 12| 10 ] 07| 07| 02 03| 09] 08| 03] 05 05i09] 06|07
s | 08| 107 11| 10 | 11| 19| 10| 64 | 09| 13| 12| 05 | 09| 12| 10| 08
wead | 21| 21| 24! 20 1 09| 41| 29| 04 | 11| 43| 39| 06 | 06| 25| 25| 06
4z o6 07| 10| 12 |e7! 15 09] 05| 07| 13| 08] 06 | 08| 11| 10| 07
sa# | 11] 13| 11| 24 | 04| 06] 02| 02 | 08| 07{ 02| 03 | 07| 08} 05{ 05
oobd | 151 15| 15] 13 | 11| 08 02| 06 | 12| 06| 03] 07 | 10| 09| 04| 08
aga | 15| 15| 12| 12 | 03] 33| 10! 04 | 11| 24| 11} 07 | 08| 13| 09| 07
sma | 13| 137 19| 12 | 14| 25| 07|07 | 06| 17] 06| 08 | 09| L2} 08| 03
merd | 23] 23| 301 25 | 32| 47| 21| 04 | o8| 33| 21| 06 | 07| 14| 12| 07
eus | oo tol os| 1| 16| 32| 13 10| 13| 25| 12 10 | 12] 19| L1| 10
onw | 41| a1 13] 21 | 28| 7747 120 16 | 05| 348, 67| 23 | 07| 228 83| 07
wad |09 11| 05| 10| 07| 27| 06t 07 | 04) 05| 067 07 1 04| 21| 08| 09
swa | 17| 17| 16| 11 | 23] 102| 346] 149 | 12| 81| 128|162 | 14| 34| 120] 71
w7 | 14| 15| 14] 14 ] 12| 74| 38| 16 | 09| 41| 18| 18 | 08| 28} 21| L1
A2 |os|lo7|os] 10|02 06]02] 02|04, 05| 01]03]|04]|08[04]|05
A | 41| 41| 30| 25 | 32 774| 346| 149 | 13| 248] 128] 162 | 14| 228] 1201 71

Table 11. Water quality variation in Ogacheon toward downstream

L 7hA A 7.56 238 0.11 1436 | 867 FAFEn 0
o7E 1 7.99 7440 411 1044 | 76 S =g 145
e7kd 2 952 4013 2.13 14.79 8.23 AMER 1,107
27k4 3 7.30 1192 059 14.3 8.58 A AR 2979
27 4 7.93 266 0.43 15.03 8.44 FHal 4,891
274 5 7.25 3670 1.94 13.17 79 [ ]y 6,205
2 7+H % 7.95 895 0.44 1601 | 818 B 8,210
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. BAHBANP AL (K22 2013)
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Fig. 13. Electrical conductivity variation of Ogacheon with flow distance.
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. SHUSAAPRE (M2 2013)

rr

FE G9 e HEIEDY psulpractical salinity unit), AE& %(H I,
part per thousand), W& %(HAE, part per hundrad), ppm(part per
milion) o2 FAHIL Yok ARAEL 5 FFol il Edo dwy
2 FosHed, 44 o] 42 A 4 & £ oM A= g wygewn
F4H2 FeHol g Y dE HEES Yl Aes g2 3A
fH oz AHod dholn, 5o AZAFER oo A, droew
AZ1A=ES] FAE ol&3td 8L FHLH &= o 28U
1979 IAPSO(International Association for the Physical Sciences of the
Ocean)ell M= FEE EFEd dist ulE ol &3l9 HseZ sigon,
HA FE9 FA = 1981 UNESCO B.uAo] Aoy A4 dEgy
psug olgstil Uk’ meta B AP HE @59 W psul Al&EY
oH, psust HE g Atel9 AHolrt EalHoR omE AU e o
2 HAGA Folx & A HA @7 g 2 AT ALEHE psul
M ghv e e Rolk TStk WEg ¥ %ge psud /102
ol st €},

i3 2lEe] dXx+ Table 1201 Yelhd ulel o] 725~1676 psu(7.2~
16.8%)%2 g7kttt zhol7b glsiom, HAAIZEE 104 7ol A 20717 A=

g Aoz byl w3 "B HiE 9XE 1172 psu(ll7%)® A}
A, T AAATEE 17272 Yebyto)

Nl

F HJEY #7EFE FHEHE TOC 1968 mg/L(FE 97 psu)~466.2
mg/L{(9& 1616 psw= WElston, dAgA sytadgyiorn AHs
COD ¥5% 2044 mg/L(FH 97 psw)~5387 mg/L(BE 1616 psu)@ Yeh}

r v
2UF A7 95 FAL AR, ANTHS ALDzAA At
& YRANEA dYNFE ARASG0H, BEF 394 ANE 2 A A
Aol A et Ass BEERNA AT AeE WrdD ge
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1.RED N

#7129 A2 3 dxo Aziglel ez WREHn AUk AHFY =

d40] o) vdstd A4 Jeue 4ade miou, A del o

2 g3 wg Zlo AgEd A3z 94759 JEE IT 33 psu(H71Ad

£ 6069 1S/cm)E ZAEQAT AAAZ FHA HEHFY dee 18 AH
% 2-26%, 28 A3 £ 02~09%, 33 AF F 0~046% H=d AR o

A gon ¥As7AH 1242 FHEFE A, gAY 9=e 32~

w2 ruEa gurk” mds 2 F AibwrtelA HF WEs e W

F49 A5E AAEZ AMEsE Aok ol WMol F Aoz H4Hw,

ARz AF5e varg o 58 A0 Awdn,

@
i)

=

Table 12. Salting conditions of cabbage

Szli\r‘%ple S?Il)lsrﬁgy salting time, hr wsglﬁentliwwgier s?‘%ﬁﬁgnf '
) (psu) (psu)
1 1019 15
2 167.6 24
3 108.2 10
4 111.0 12
5 116.3 12
6 126.3 12
7 1021 20 5.68 5.96
2 1336 20
9 123.2 20 .06 4.44
10 150.4 16 2.89
11 101.3 20 2.2
12 104.0 20 274
13 725 20 0.99
Avg. 117.2 17 3.34 5.2
Std. Err. 6.8 1.2 Q.77 0.76
Std. Dev. 245 4.4 1.89 1.07
Min. 725 10.0 0.99 444
Max. 167.6 240 5.68 5.96
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BHHAHTHE (M223 2013)

i wia AQAEY AHEA

A8 i FAZ YuEH 249 237 ECx, LCxg %713 2AnE
Table 1391 e}, Fig. 149 Fig. 159 E8 23 th&r)e] ¥ 5o we
AEES AT 2 UEhiRe] 4R 4L AdAXNE UL AS
A AETEo] Yol SAE ZE Aoz Ugyth oA wegdss
o WA EE EYE 290951 (Trimmed Spearman-Karber) %3 &
o] &3t =3t

A =4 947 2384 dF BEviS9 24430 ECxe 4.66~5.18 psu,
=719 2487 ECoo 2.65~4.97 psu® eIt on w3 dolEd sk 2
59 24717F ECo> 3.00~5385 psu, THE7]19] 24X7F ECx& 3.35~3.38 psus
HeEbsith thE7]9] 24417 LCs& £FE 575~7.04 psu, i3 HQE 448~
477 psu® YEET AAH ez 2 W FR¥FE) U Bu S 24X ECy
< 300~5859 WHE YEtptow, HFFge 467 psus YEITH tar)e A
¥ 2477 ECw& 2.656~4.979] WS o, HF¢e 359 psus el
=¥ 5 Ay 9448 2ol AT flol 2R AEHY LCx»e ECw
I Z2A YEhted el F9 49 F3F 99 A 22 FTFEA
A5 AATE GUstn AAEd AAFE GAsS LCyahe Asigon,
24N 3t LCsoe 4.48~7.049 HAE Uehhglen HFHGLE 551 psuz e
W@t

T ARE Tl & o 2F5e wiF dge] Hez Fulid A
TEFol BA W dhel Al v XA g mA oz ARy
o, e BFRAE AT AH5e Rl 5 psud Hod Tl 4E
ol 9FE U £ Ug Ao A wEy JERES} e =L wE
AAZe] dig Azt AHgel dig @ 73S opdahs zlo] Fay
ALE AZdY. & dFelA T EF9 AL o]&Y AHEA AgAY

._82_



7b4 @A JEhd ECsatel 265 psug
Astd, AYgulF AAFe] AEsEE @
AEFE 265 psus H7IHAER FOZ 5000 uS/cm Frol HPFahH, shHT9
AdRETE HASF 012 HEatd 500 pS/emE

A43g Aoz ARIT 35 FFe] He Fe

zHetA) REZ BHE Aol

2iaA GRS A4 JRe O 2o vHoz N Aol HyH

% Aoz AgH

120

2010 Satt, Daphnia, 24Hr i
100 + 10 >

B2 \ ag \
\ s \
) \
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21 an a4
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16481 35
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NE— N
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Fig. 14. Survival % of daphrmia magna and snail in salt water
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HURFHIHS (Hi223 2013)

Table 13. Toxicity of salt water and salted water of cabbage for daphnia
and snail

ECso LCx
fen | S0 | g ol | Daphnia, 24 Hr Snail 24 Hr Snail 24 Hr

ity
ECy | %L | B%H | BCw | %L | %%H | BECo | %%l | %uH

0.4 810 | 876

354 | 6449 | 811

28(23 708 | 12308 | 793 | 466 | 405 | 536 | 497 | 379 | 651 | 704 | 554 | 895
1416 | 23326 | 7.82
2814 | 43572 | 8.16
21 | 3950 | 81
422 | 7589 | 791
2010
o | B4 | 14407 1772 [ 518 ) 458 | 587 | 265 | - - 575 | 498 | 664
1681 | 27283 | 757
335 | 50935 | 7.61
158 | 3017 | 815
302 | 5350 | 78
salted

water | 6.02 | 10086 | 75 | 585 | 457 | 748 | 338 | 226 | 505 | 477 | 3.92 5.8

122 | 20342 | 7.33

205 [ 45456 | 71

268 | 4965 | 7.64

&2
I~
(o]

9310 | 764
salted

water | 1004 | 17917 | 719 | 3.00 | 1.97 | 457 | 335 | 266 | 422 | 448 | 3.75 | 535

2103 | 33445 | 6.62

4238 | 62770 | 597
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Fig. 15. Survival % of daphnia magna and snail in salted water of cabbage.
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7 BUMAMNAKE (22 2013)

AQ sar = Salt in — Salt o ~ Salt cabpage ~ Salt reover

e

Salt w © 25 7Y%, 999.34 ton

Salt ot * 2F 7FF, B FFAHAA 10937 1199 W}k
A(EAH FrEHm’/s) x a0l E(me/L) x 30Y

AQ A&

et
o

(5665 m%s x 11.89 mg/L) - (6632 m’/s x 8.45 mg/L)x
86400 sec/day x 10°° ton/g x 30 day

il

29.3 ton

Sall cbbage * AUHFE BT F5, AYuF AF x YuiF FE0.03)
= 22800 ton x 003 = 634 ton

Salt wecover © LT F 5 AFH, 80 ton

AQ wan = 99934 - 293 - 684 - 80
= 206.04 ton

_86_



FEI N

Table 14. Purchase Conditions of salt for cabbage salting in Goesan area

2013 2012
NO. Area bag bag
(20Kg) ton (20Kg) on
1 4k 4,760 95 10810 216.2
2 e 6,390 128 3835 76.7
3 kil 120 2 3445 68.9
12 a5 780 16 260 5.2
4 24 3,945 79 2560 51.2
) Riabs 9,780 196 10730 214.6
6 =Kl 5,835 117 3480 69.6
7 =k 4,095 32 1350 27
3 et 3,773 75 2080 416
9 At 2,370 47 1010 20.2
10 AT 5,220 104 5387 107.74
11 23 4,515 90 5020 100.4
A 51,583 1,032 49967 999.34
Table 15. Salt recovery conditions from cabbage salted water in Goesan
area
Year 2009 2010 2011 2012
Qocovered 50 70 80 80
Brines water 338 500 300 800
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7 BSHRPHE (M2 2013)

o AezdE AFHAIAY HAE Fastn FriHes JAXAS z#sE
t Aow gA Udg?

AT 9% HIts YN EdAT GRFET 33 BolA= A4S, @
TAEANAE 443 FotAe A¢E Do A=
wzt o E Aoz 4eA glon 3H
Aate ol o7 {5 & A5

(175 pswol M, Aol ZH el 12 psudll A AFE] A5 Aog L34 ¢
onf? sbdol: olmTh GRWUA Ol Bakd 100% el M 2447 AESo|
66% 2t Busa gk o] B11(1988)' 7= @54 M$o] AESL 38 psu
74A & WEel flem, 137 psu olFd A FH3 gadte Aow Husty
b =3 FAAN Fro]Fe Autdeldols 40 psudlMdE # Aer:, 35
psul = S &, YdEgulolE 13529 psudl Al A @S 35 psuZtA
H3sked, 394 A% Autdedgets A% Al A o
&7t dojd A 24 psudll A T2A1G whe] BF #HAlElg:, vAF o
T3AIZ] A golE 32 psud M E AESGoM JEZE71) uel A sn 9)
ob7tu] EFF7 Frlddn rasgn't 48 #70] Wy Yoz
3452 sl AL 24, 3FF W3yt doluy, dAHer gEWs)
o «&d ZF5¢ J43 Wi wel TFFe dryol wjdo] debdt
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15 psu o&tell A 7 gte) AZF HAHY FEFEL 6.7 psu olstlA AF R
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. SHUHARRE (H22d 2013)

22 AL 4B B Aslsts Aoz dHA don? griers)
T7FtE E7Iu Hele A, 23 AAF, AEFY 724 So] YUy o
40 gE A Aow waugn 9o?

o]l d7(1997) T& WiF9 A% EY FEFEI 136 mS/cm7AE wol g
= 8d%oldol e, Eol& & 85 mS/cmol el 2A BAsdm, GAR G
145 AAZFL 68 mS/cmo|stY o FAELFR ol7} ddyon, BIHLS
Aoz FA7] e 51 mS/em 2 EYPEEFEEE vxolof s}
T Bustg?

#AEFS QEFTEE B9 RYARF Ry A 9 uHH D
HAET (198N EF7|o] AR 557} F7Heel wa weo] mALgo] Zrtat
W FEEE 0.3%3.0 pswell A 83%, 0.45%(45 psu)sl Al AEFo] 1AL A
0% Bustgat® HHsH00) 5L 239 A2FL GEENES} B24E A
& Based, dAEFe] 55T 1,000 pS/cmol ol ko] 74
st em, 53 3,000 uS/cmel Aol M A ¥ A4S AWM ojya} A=
A TAAA st Aoz wusiga®

Fe A HAS 522003 EFL 120, 440, 730, 1,040 1S/cmE oA o
3 A GEER ot mel 422 33 15~609%, LA 28-48%, 5 F
T 16~34% 27 Gelgtn B syl ZEo] gEe] gL woew A
& FrEFgel A AasHel AE Y% JIg A=y, Aargge o
Hoh oA HaA 22 Ao Busigo 283 gRie] 278
F& weunt gy Fhgo] AR VEFL Peld o Bol HY o

N

Tl?"_l

o Ao A 43

HEsEs AT AAZRAE 3L ux=y, gy =

flo
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| - )

(20007 @¥ 1% AmAA = el glout, dFo] 2% ofdel HY F£9
FM 7L ad, ATFERe WEst 40 agm, 5% ol A
4% Rz IAHE JdAvz musAt. AFE F003)7e 9
10000 mg/L¥E TOC AAE 4, HAEW 5L 374 284 d8%k
6,000 mgCV/L ol 4ol d w42 S4xe 43¢ uA §& /7184 AAR
go] Zasm® #r)4 FaAcl 8000 mgCl/L ool F71& AA
gie nAE Aoz pustn At

4, HiE FOIZ| HAFY LU

7} Wig AUdEY 5 9 27 AEE

Holu 3 AP HAstE HUAFTH] dEF T 725~1676 psu=
e nEoid, 4 dxo 218 ~48ue] s} 7o Rag® G¥
E5s u£g F£Fo|) olald ndEe Herl FHow AY wiHE A¥
G4 AeAd s $ead Yol Aed nEEY dUAR
AaE7rel Adgds AFdgae] Agsol AL | F ATl FEE
Zatad Eo Al AH sHoz FY=EE g WAt Yok T
AAYae) $Fog d¥ nFke 457t AEHL Ye Aoz FHHA
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Survey on Forest Bath Conditions of Major Hiking Trails

in Chungcheongbuk-do

Y.S.Kim, P.S.Shin, J.W.Lee, B.Y.Yu, Y.H.Min, J.H.Lim

Ailr Quality Preservation Section

ABSTRACT

Phytoncide(monoterpene) exists in the forests. Plants emit phytoncide
for life against the insect species and bacterium by oneself. Monoterpenes
are major components of phytoncide which good for human health. For
this reason many people visit the major hiking trails for forest bath.
This study was conducted to investigate the distribution characteristics
of phytoncide(monoterpene) in the four major hiking trails in Chungcheongbuk—do.
So we'll provide the effective method of forest bath to people visiting

major hiking trails in Chungcheongbuk-do.
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The obtained results were as following.
1. The annual concentrations of Phytoncide are Sangdangsansung 372 pptv,

Cheongnamdae 428 pptv, Worak Mt. 421 pptv, Sobaek Mt. 405 pptv.

2 The concentrations of major five volatile compounds such as, a
-pinene, B-pinene, camphene, myrcene, limonene were measured from

samples taken from four major hiking trails in Chungcheongbuk-do.

3. The variation of seasonal concentration is summer > spring > fall >
winter. The Phytoncide(monoterpene) concentration of coniferous
forest is higher than broad leaved forest. In case of diurnal variation,

the highest Phytoncide concentration is approximately 12 noon.

4. Sangdangsansung major components ratio is a-pinene > camphene >
B-pinene > myrcene. In Cheongnamdae, Worak Mt, Sobaek Mt

major components ratio is a-pinene > B-pinene > myrcene.

5. It is good time for forest bath with doing light exercise and
mediation from 10 a.m. to 12 noon in terms of pleasantness and

high Phytoncide(monoterpene) concentration.

6. When build up the new recreation forest, afforestation of coniferous
forest is more benefit in aspect of terpene amounts. It is necessary
to make the various concourses and resting places through coniferous
forest in the established recreation forests. And development of

programs such as aromatherapy and forest counseling IS necessary.
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Table 2. Classification of terpene compounds

Classification isoprene No. (n) Formula
hemiterpene 1 CsHg
monoterpenes 2 CioHis
sesquiterpenes 3 CisHoa
diterpenes 4 CaoHs
polyterpenes >10 >10(CsHag)q
Table 3. Chemical characteristic of monoterpenes
components boiling point melting point density
(C) (T)
a-pinene 155~156 -62.0 0.858
camphene 159 51~52 0.910
sabinene 163~164 0.844
B-pinene 164 ~165 -61.0 0.865
myrcene 165 0.794
a-phellandrene 171 ~172 125~126 0.846
63—carene 168~169 0.867
a-terpinene 173.5~174.8 60~61 0.838
d-limonene 175~176 -95.2 0.840
y-terpinene 183 0.853
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Table 4. Main at each sampling site

Site Sampling site 1 Sampling site 2
Sangdangsansung A 24F& 49 A EE ey
Cheongnamdae HERZEAR) HEHAGIRR)
Worak Mt. TR HrAS AdgER

Sobaek Mt. TA=Z g okyg
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Fig. 3. Sampling site in Chungcheongbuk-do
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Fig. 5. Apparatus of Sampling extraction{Worak Mt., Sobaek Mt.)

2. ZAHH
7t BAE
HEA =9 FYRY HZAF(LwdZ) FNN HEDe Fo) FRatn

AtAel Aoz ZHo] 7453 ZAFZ a-pinene, camphene, B-pinene,
myrcene, a-phellandrene, &3-carene, a-terpinene, limonene, y-terpinene,

sabinene 10%< AM#E3sle] 2439}
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Tube Conditioner TC-20(MARKES i) &2 280 ColM 4A 7 ¢ F4A=E
H2 AA 27] AYMYG F Blank testd vh& A RE st on, A
AMae Yead Rasted AR &9 FA 245 3
AHP Ause dadrs E43/1 S Fa 84 P €93 2As
Alg $£90%x(Ulitra TD Autosampler, Markes)®} 7}A=2 2 ubE 1o a)/2 g
FA7HGC/MSDY 2 T8 a2 B3t
R ER= H53%2 Fluka, Aldrich, supelco(95% o] Al o2 oggs
sMEle] 23 AEENS FA L GAHOE FHio AFHAES FA43AL
(r® : 0.95~0.99)
w4 248 & 2
- 227171 : MARKS TD, Agilent 6890N GC
- AZ&7] © Agilent 5975 MSD
o

@]
=
=
=,

rap | MARKS U-T3ATX
% 1 -10T, €& 1 230T

Column : DB-5ms, 60m x 0.25mm x 0.25um FT

Column < : 1.0mL/¥

Oven X @ 50T — 5T/&, 100T(15%) — 200TCAE)

MS &% : Quad. 1507C, Ion source 230T, Transfer line : 280T
El mode, 40~220 amu
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Fig. 6. Average concentration of phytoncide in each sampling site

- 114 -



ZHA S g S EA=Y] A EZE WE5ATH #AH9] Aelg dolry
A HEANLS 1035L £24¢ ZF% HAY EF a-pinene, B-pinene,
myrcene, camphene 450 HA FAEX e FES AAFFom, it
A3 gl A a-pinene, B-pinene, camphene, myrcene ¥ EX =9 wjZ

9BI7F AR Ao debged ol FAY AHAALAM FE FAo] A
il 2uFe 74 AT & HEog sdsvw, £3] Gl
e B AFAZA FHFHt 2
d 2 E7HIE gl Sl WEeR s

agn BE 5] AdFez EfFH e HFTA oty 2t
3+ a-pinene?] H]F o] 50%°ld AT Aoz HER FAFA wEFEE
TAEIZE FARE Ao, dopitd 29k A A a-pinene H]F ol AE At
Aot Add 2o AdHes 22 olft SHETY A9 AAZ BE A
#7go] AAAA £7H7I HE glo] AdH ez 2R GEFF gFrHe
TFo] Wol X509 Sl7] Y& ALeE wddr

7t A9EE AEAE 7 g TAHE R EH(Fig. 6) dRAAALS
apinene(44%) > cammphene(18%) > B-pinene(15%) > myrcene(14%) > limonene(3%)

fr

camphene 479 H]Fo] 2 o|f

O
r

£o 2 A Yelder, Add a-pinene(43%) > B-pinene (16%) > myrcene(13%)
> camphene(12%) > limonene(6%) o]t

EFF Yok a-pinene(52%6) > B-pinene(12%6) > myrcene(9%) > camphene(8%)
> limonene(6%), 24t a-pinene(52%) > B-pinene{14%) > myrcene(11%) >
> camphene(6%) > limonene(5%) <2 2 eyl

7|} a-phellandrene, §3-carene, a—terpinene, y-terpinene %% J-A3u)7} uv|d
o3 WE HAor, AWLR, AF Folld @e]l wjEEE sabinene A ¥

AAY B5elM A8 235 9 2oz veiyl
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Fig. 7. Average component ratio of phytoncide in each sampling site
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1. 3998w

Table 5. Seasonal concentration of phytoncide in each sampling site

(unit : pptv)

Site Spring Summer Fall Winter
Sangdangsansung 453 598 252 185
Cheongnamdae 530 731 276 174
Worak Mt. 527 758 237 161
Sobaek Mt. o01 742 218 159

Al 2 E (S :pptv)

1000

800 ol £, 707
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1712, 246
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TFig. 8. Seasonal concentration of phytoncide in each sampling site
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T AWAR Wordte] A3 she A do] AWM Wzdol F48 Ba
#71 MEQ Aoz wund, Y44F AU AdHo we Iy
APARe ARH NEASS ool HL Ao Yuy

Table 6. Increasing and decreasing ratio of phytoncide concentration

with the turning of the season (unit : %)
) Spring — Summer Summer — Fall
Recreation forests . ) . .
(Increasing ratio. %) (decreasing ratio. %5)

Sangdangsansung 32.0 579
Cheongnamdae 379 62.2
Worak Mt 43.8 68.7
Sobaek Mt. 48.1 70.6
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et 1244 A AEAEY 57 MR 1A 4= AE AY
UM 2FA N F43% RAHARe, 2F 4AFNYEH AY FH 64
7t EANEY Fnrt £AZ ZAAE B

7Hd
L7 ez dudn, offd 2 AL 712 EAT dr)7t FA ] 3
E 2 Fito] 7l fiEolth
mep ExA A%E 2 HEAEE ddes ¥ anF A4S Adds
A 10A~12A1 3 o2 sy, 4oy 2@ o] shrte] fIAF A H e
ol & o AlZdiel= WrIEEECl F4H9A odn AAE Ayl wE
=



S (29 : pptv)
1200
1000 895 346
807

800 — — 685 |
600
400
200 : r r ' y

08A|  10A|  12A]  14A]  16A|  18A]

Fig. 9. Diurnal variation of average phytoncide concentration
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5 H(THY : pptv)
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Fig. 10. Altitude a mountain variation of average phytoncide concentration
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et

FHAEERASHITAR A224, 128~154, 2013

Y 359 540 U 47

A Research on the management of the public swimming pools

Y.S.Song, J.H.Lee, K.K.Ryu, M.H.Kim, J.5.5im

Industrial Wastewater Inspection Section

ABSTRACT

In this research, 12 public swimming pools self-governed by
Chungcheongbuk-do and their pool water were investigated to provide
a bit more safety and favorable environment to the users.

Some public swimming pools out of 12 have been using underground
water or tap water as a raw water, and the others have been using
underground water mixed with tap water.

Change of the pool water was made by the replacement of total pool
water or by backwashing.

Sodium hypochlorite, calcium hypochlorite and electrolysis of sodium
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chloride have been using as disinfectants, and polvmer coagulants as
flocculants.

5 items of pool water standard were quarterly experimented and
some other experiments(ex: ecotoxicological test, coliform test, disinfection
by-product) were performed to supplement the re-establishment of
swimming pool standard.

By doing this research, we could find that disinfection by-product
such as THMs could be produced by chlorine disinfection and that 0.2
mg/l. of free residual chlorine could possibly decimate not only
coliform groups but also water fleas within 24 hours.

In consideration of all the experimental results, it seems a bit more
desirable to maintain 0.2-0.5 mg/L of free chlorine rather than 0.4~1.0
mg/L to provide much more safety and f{avorable environment to the

users.
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g}, o]5¢ 8 fFERYE(HY FFdLHT 9o K AFRdLas
S AAstEd g ZFH o
3o dEYelrt EAhE daet ZAEte o 37kA) e FRARS
484 wk”
NH;” + HOCl — NHCl + HO + H' (monochloramine)
NH:C1 + HOCl — NHCl; + HxO (dichloramine)
NHCl; + HOCl — NCl; + HzO (trichloramine)
ol P Frelvle FF{E B9 pH, ¢ruYoty Fx, 2xkd uwe
gzt oA B&o U8 947t dRUeht fr14 dasigEd
L&A EAsE AL AN A2¢E FEdAETTREIL)S A 2

t}. oS Z3 FF < 2A(monochloramine, dichloramine, trichloramine)$] 4% &

A

of
A
0=
td

[s]

& 8g BBYAMHOC] OCNRTE A o HEo A=Az I
& @ & gtk AFILT ARVFALS 2 FRILY e weq?
ARGz Yol 254% L A%PY LG Table 174 200 A3t

Table 1. Comparison of disinfection intensity of residual chlorines

HEy ety HOCI?| ==&
X} 0} A A(hypochlorous acid) HOCI 1
AFOL Y 4 40| 2(hypochlorite) ocr 1/100~1/80
B4y 322 08l{monochloramine) NH:Cl 1/150
CiZ222l(dichloramine) NHCI> 1/80
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Table 2. Comparison of disinfection methods

2599
& o Clz NaOCl Ca(0Cl), ClO: uv O3
1.9
FE EL] ETs! e ETs} FEEE N CET;
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- - c - N T I5et R N
E =
E] ac ar ac art oo ac
244 ac ac El} act 284 E}
E3HY 3t 28 28 act 284 3t
TEE et ACH AT UCH aict H2 ]ict
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E7| S RHH| ME e e L) s by
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7t d2A &=
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Table 3. Physicochemical characteristics of THMs

g =AY =X HIH H| S
SE2XE CHCl3 1194 61.2 1.498(15°C)
HEQCEEEHE CHBICi; 163.8 90.1 2.006(15°C)
cle2o 3220 CHBrCl 208.3 120 2.260(20°C)
BE2RLE CHBr3 2527 149.6 2.902(15°C)

=Y YLASFHTHM)E 95 ojdolgolAs 4 29 A84¢
3073, 557 4 A9 29 4942 FANUG. 922 25T FolA
FSAL, O TR A EE B&% st 2% TR 24 AYL 16
~owz F7hecin ad

il

U, 2£(0y)

AtE, £8ls FHAAE Aold A EFNNaOCDE AHEE wigh 2
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slob &t Fgeo] A, dAFAHe EAlsty, RFEHI Yo, 27 FA
vk A eugol Bol Evhi wao} Utk
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Table 4. Pool water standards of indoor and outdoor swimming pools

H

E

E}

20007k MI<=/100 mL)Ojt

- 135 -

10 mL24 54 %4 203}

x| 22tz




BHSZAARHYE (H223 2013)

At Fdgde g EzelFdde frEl AFdEL AAEE g, FF
L ASE Aol AP ELRFH 2AEA L dF J1E0 sld
g Exolde diFgEe did /ExE durdddds d=EA 73
Hol i, d@Adadd g AAREE EEFT 38 e AL
B g Ak
otzl o] Table 55 $-zviete}t 4= £939 FA/|Ex|H”
Table 5. Standards of domestic and foreign swimming pools
o = =7 i =Tk 0|2 43 LS
35 2.8 NTUO|3} 5 NTUO|3} - ] .
pH 58~8.6 5.8~86 74~76 | 72~76 | 7.2~76
MY ASHY 12 mg/LO|3} 12 mg/LOI3} - -
SRR g 0.4~1.0 mg/L 04~10 mg/L | 01~03 | 01~03 | 01~03
=2 21~27 °C -

B2 W FYLHLFANG FRo] ohalel Tl
aAQH o] glow, v, 9=, EFANE pH £ #9)
noh o 94% /124 Agshn Qo

2 Aol S0 I RF0AL AWSFHL, A9FFED
AN Aot W 2R FAGATHE 24D o debrt FIge) B4
#e)E A9 AANETE, ARANEB, THMS Wastel Fse) urk He)
S AW FIRE oY ¢ YT P wAYAL ANsnR HAvk

4988 FolA A SARAE ATERF ¥ AEEFE AgHE )

B2 YR Fesol
AFAL Gl Ystel

ol A
B, 5935
FYAD Qo A% W AE) FFL

et ZAQTAAE AR

AAAY GAHA GRS T BY SrdAE 2dE
73 5 Qe MEgel =
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Table 6. Name of the facilities of public swimming water pools
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HHABHAP UL (H227 2013)

Sy
FARe FARA HEVE 5 geoen AZFIAZ 002 NTU
NTU(nephelometric turbidity units) BT AE Al&std A4 ARE

o]

gl

p -

ZetA B0l A1 F7Eo] flold WA JigtE £ F A F LS st
SAREA ¥i BAH HRAZ 528 3ttt

o FEdRdE

Ao pHE AR ENE AlEsld e w =2 §F o-=2EdE
¥ (o-tolidine hydrochloride, OT)2 2 WA st FFA4 FFH AR v wa}
o ZFsUct AEE HARY FAMAA Yo He e ZA(%F 52 of
W) ZAFd4a FRdAES) Hlwate] Age 8 FRELAFEmg/L)E =
Betirh.

2. FABALE L

NEE HHos 2AG F AR P} AYRUUEFEAS W1 B
g AR £ SHMUEFSAL shste] wEeA B Popgle 4

AUEFE AYFABEFEA02 HYste) 47187, AULY, bR Y, 3
8 Sol suls: APRNBE B& SAeATL

of, gt

s%ol slolMe] Uz EAE 1 2ol 2¥ Fon ogne Y8
wae, 235h707 BT 9B o Aol At AL uT
AANEE 3 B4 Jgoz EAsH L5710

ol AsA ARl YEHA gow WAL
A7 A&o) §oldkn FAFY ofF vl
gaEEel 4F o= AXAel S
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U WATTES YUHOE Az, AoldAMIEFEY da
o dted 4FHEH 2F, oG L, AH S JHAE 47 9 F 9
da gAA g

®ATME g s £412ERA RFFEAR hel o
sl Aol P AP Hn, YANH FOARARAT 24)9 SH5
F25E ol§3e] fel 7Y

A
sl AFALEE B RFRTI AEAY L FF5E S,

v}, THMs
Hed w2 AAEEHA 3A9 A 7B #A2Y /1SR E A8y F
ANE H(purge & trap)-7| A2 ZvtE TR IA(AAERAZE7], ECDW
Her ¢d3FFY I F71d8E T THMsE SFA4sArt
= Adel AMgF A ZZvtE A9 (GC, ECD)Y 74 2 +9%Y
Table 7.7} Zt}

fleo

Table 7. Analytical Conditions of THMs

Parts Conditions
Inlets Temperature : 200 °C Pressure : 11.32 psi
Total flow : 655 mlL/min  Split ratio : 10:1
Capillary 105 m * 530 gm * 30
Columns apiiary m gm pm

Flow rate : 5.8 mL/min

Initial : 45°C : 2 min

Temperature : 10 °C/min — 70 °C/min : 2 min

Oven 20 °C/min — 100 °C/min ; 2 min
10 °C/min — 200 °C/min : 3 min

Post run : 220 °C : 2.5 min

ECD

Temperature ; 260 °C

Detectors
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HASAATHS (H22 3 2013)

AL A 3457t

ol H:qh=16:8A%te] AN AP2EE 18~22 T HHE FA%=
£ A7 mieEd A 2FAE ol &35t ES 0476110 HAE EWHE
(Daphnia magna straus)< ©143 A 54 AdHez A4S A

Daphnia magna straus@ls 285 o/ £l E¥WEL FAEA 14
FIDA NE AEFTLEZA, £2FY EYRo|EA ofF2 Yot}
=4

Daphnia magna straust™ =7
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54980 AZFozA AT st B AT ARE] Yo Bl =
Zs]o] glo] F AHSA wEddAEoA dAG APFelrt?
EE EHES BEAG MR Bt Fde] 03~3 mme] A2F3TF
Z Q75 wol o &2 YB/ALE Ado

AF 20713 vlwrel Daphnia magna StrausE ©| 848t A& o H &2 F
Mg Alggel ¥ 24A7 T BEdle ArnEEXNET 5 EET e
96(100%, 50%, 25%, 12.5%, 6.20%)% FAAHNE Hole EWE9) n&(%) Atol¢]
BAE T3 EHEY 50%7F RBAME e AEs=ECHE St

A7l faAsE F2 AFEE 283 FHR & F, oF 16 Fo B
o] AR7IHEL, FEEF)S FHoIY FoskA @ HE I, veg
F=(ECs, median effective concentration)® YAAIYHZIZF FoF A|HANEY
50%7F FEAME Lodle ARSEAET T ARY §48 WE T

r

AREAZHTU, toxic unit)E FHA A7t NFAEY 50%7F IAHE o
71 FE(ABF 5 AE TR %)Y ECog 100/ECxo2 &4 18 o3l
H B dFdAE ECopite2 43 232 vehjgloh

rr

- 140 -



