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Abstract

A study was carried out to determine the adequacy of springs as drinking water in summer and in
winter separately. In this study, environmental sanitation, physio-chemical examination, bacteriologic
contamination and the content of heavy metal were included. For this study, samples were collected
from 8 springs which were located in the suburbs of Chunchon city.

The following results were obtained.

1. There was the covering system in 1 out of 8 springs. 6 out of 8 springs showed contaminating
source within 10m,

[39]

In physio-chemical test, six out of 8 springs were found to be unsafe for the legitimate standard

of safty water.

3. Bateriologic examination done during summer showed the evidence of coliform group at 7 out
of 8 springs and during winter showed positivity at 3 out of 8 springs.

4. In the study for heavy metal content, all places showed high iron level beyond the standard level

of safty water, and 4 places showed high contents of tluorine, mangan and lead.

of Y ghdtoll uwhel AbghE-& =p4ale]l A A3 A
I. M =2 g o ef Aol visl & b4 saAl s
. ch
Tuloll ol sk Al ubske] Ay 45 L8] Alghrol QA A oR wbaliz A5l )



A o & f4do] ASE Sy gz 2
28 24 Ade A4xet 5FoE AHe 3
of A4E o HE4o 4o fY AF @
o] Alg§ =lglth

$ele A vy FdA4 UEe BE ey
B A Aol &3yt glvheled dgeta Ed
st aEla B AYEC U4E UFe 1
o oaye e dets 28 gezA Am
H ASE & 4 Utk 23y THdlE o) F
k42 ol g3ty Rrole ARY B2 A4
A4estr o e AAojrh 29 Aqh ofA
S$-eluetel M Ggol W &7 AYEA
2% A A 24 Bl Fom o 83}
2 Y ol nal F4o oy mxAQl
Hg HE e F "Haersh dckn AR
c}.

A ARAEL FEHH o oW FFAQ
de HE2 vFa o)z, AFehd, BB
o2 Qg ol BRAFAFT %o} xm AdFd
g ZAEAL] A7 W AT ol i o
Foll A2ABE AFEH7) Hsted £ dFEA
A8HA =k

I. ZAICHY 3 &Y
1. EALCHA ¥ ZALLH
azmol sle B, 4, 4, AAR,
rE, 2R, 23, 445 8TH F5E 2

dFoiAe e glxes A4 198649 1¥U(E
A7) 5d 8€@GEHH DR v BAFA
2 224 AAe 2 B4 138 el A
Alghg ot

M4 A= Table 1 3 2ch

2. ZAHLHE

BAZAE ol2 AYE ZATe o3 =7
o] %%, utatare], External casing, Internal
casing, M4, 2@Qel FF 9, 5hE A%
He o] &-xb4, Holel Hol, AFRIE 2 A
L1 2

ojglety HFA=2E &%, pH, AHA4, CI
Hardness, KMnO, 4u|8, oldAyd = o
2oty s, AAE WAE HA slHx, A
FoH AAae dditAdE dEsE 23514

P

&,

e

2, 49t Bg WA stAE §718 Swab
A& MF s T8 54 stach
A, A&, #HE,

224 A L, A,
A, %42, 2§, st=g, 4,
=3

Zas A4 A

3. AUy

Ayt ozt HAE M4k FHRTEZ 104
A 1 A fEE A4S A,
24 4e d9A FH42 AHY 1 A fe
HE AT 349 Agstdchk ClAE HAE
15Lb, 121°CalAM 1543 Autoclave & =g
g 10m/ tube$} 1/ bottle-g A8 stgch i
T+ odge ARE BE AASy, g4z 8
£ 3uA 43 AAHG oL dogs HeEta
Swabe =i fH#og %45 wA siAe
£71¢ W stgate]& & =o}b Thioglyco-
Illate broth 7} o] QUi+ tubed] Yol g4ty
23

T4

4, TAPRY

1 olztetd A4

of4ol £EE 2 Y odfo] Y S
L2AE YolA 24 slgaz YibHQ oge
A 43 HAE pH, A4 AA(NO, —N), of

Bl s Ad
1 e * 4
1 % o A4 SAF Eea
5 s =~ %id:l AAF A86-1
AR
3 4 A A 4HE Aso-1
4 A FH4A 4AHF HABFE3-5
5 ¥ F A ASEF FEAG@
6 A 4w Fd A
7 FF 4T AW 2F
8 4 4 AT AEE B4 Ao




AAY AALNO, - N), ¢=Yotd F4(NH,
-N), Afd4L, 94 o] v&, F5E, KMn
O, dujgol] Ut AR A1Y stgde 2 ¢
& Table 2 o} At}

2D ATt Ax

ddb Al# A At Nutrient Agar& A}-83}
Colony 2| 4& Al Standard plate count %-&
A sz, dAdE AAE Pl B A AW
of oA 4 50m/ 7 tiAEREel EYE
3| #4(Most probable Number ; M P N) &
Azt AtAsle AATFSE A4 AA(Test
for coliform index)& A}-8-314d

%G9t B€ HA miAle §7] Swabe #FF
e, k4 1m/ g Swab &t HB 8 2+zh thi-
oglycollate broth 7} 10m/E tube o gdoj A 37
CollA 24 A1 Wkt ¥F wfjFo§ & Blood agar
plate, Chocholate agar plate, Mac Conkey agar
plate o] HF by thAl 37°CAAM 24412 WP
3t # A= 4 &ge Gram stainz} A 3}ets
7] A} (Coagulase, Novobiocin, Optochin, TSI, Ind-
ole, Methyl red, V-P, Citrate, Decarboxyla-
se of arginine, lysine, ornithine, Urease, Mot-
ility, Oxidation-fermentation of glucose, oxid-
ase A AHE AA3tY ZAIE dglvh

D FEFS AHA

&, Ak B4, B4, fle, M, B2, 2
¥, 71=%, &9 HA= Standard method of
¢]8l Atomic Absorption Spectrophotometer
(Perkin Emer 2380; U S. A)2 #A43lgod
Z42 ¥xi= Colorimetry ¥ (OCPC W)g o]
43l dgich

3

ham |

al
x

M. =AM g

1. BAZA

Table 30| A B F = utel o] Al4d Are)ol
UM Fol Hatat AYdta nF g A
B] o)z External casing & ®2je} B% o] ohi}
22 Hojglz umAx Cementz =of glo
= Internal casing-& %eo|, &%, 4d, ZA

X2 olxsy 4

Al -}
< = & &84

pH PH meter
NO, -N Phenoldisulfonic acid method
No ,-N G, R, (Griess - Romijin)
NH,-N Nessler §
A4 % 94 4 Othotolidine

cl- AgNO, 3 Ay (Mohr )
A g-.B-T-(Eriochrome Black T)

A4 0% ¥

5

KMnO,4u]% KMnO, 334

o] gter =Hojglel, &9, HFe AFHaA
Aldg 32 g AHEE Ae ¢4 Uk
sig Al AL it B AR2 s gl
§ f<+& Cement & ol Qi RFe wia
ol la 3tARe 4 stojz= g ofgsiith
o€ BE€ XoA Plastic 8}7}A & ¢ me
o AH&3lz glgith Drainage & 2 1%
-0t 2t 4Tt AL e vz Hol g
Rtk 4o Wole 20x20cm oA £ 100
X 100cm7Az] i Zol+ 15cmoll A HE 80
cm7R gt A olf2 e 594 100
7t chgsigEn A4r ol g3tE $ulEel gl
A3 z29olE= A el mizl o] -§=} 4o
zkolZb dvka goh

2dUeore 4L d4dA 2m Ao
A%, #F¢ 5m, 3m A g4, AL,
AL 5m Ao A, J$E FuoA A
H3 @l E sln dgdm, sARe 50cm A
2ol Weie, 4L 10m A=l AaxAol 9l
Fel=

Z FeEE Ro] A4S 4A4vud 10684
o UAE 44 44+ 6L AL @ £
T FYER M Jogd FEo} HAE Uvm
el F2 HAY, A9ds B etz siA
232 A& &ehrbopat s StobE A S E )
#Azlstz Utk 4 S5 #ule] ym i
de] @Al 3 g4 Alojriel e woly
Lo ok2 Qigted zHe Hetg o]Fm glglth



& A A A} Q
Kl 1]* S D a8 woluel g — ?H i
ixterna ntemal upg  1NE %7 (cm?cm) (9 of 4o
" w7 e ' 2 2
oF N T Casing casing Agy BC /) 0'3%“17‘131 (m) A A
W 2] .
oo g o o e, plastic wxe020 20 @l &
T
e
& 4 gle Cement Cement C:rr‘?' :}ri Iplastic 100 % 100,40 60 ﬁ]gz
ki
A A &  Cement of qr =z :rj‘ plastic 50x50, 24 50 AXA 10 ze9x
T
) . &3z} Q& . 27 6cme) a4 10 2o s
AR iy Cement  gaholz g L2 plastic oy 100 wan 05 zega
3 .
¥+ % S o W % o omel H%]'EL plastic 20x100,15 50 § &
T
24 & Cement & b =g :ff plastic 30x50, 70 5 A © 5 =244
T
, S N b S ) [ S 294
F = & Cement Cement ¢4t P plastic 20x20, 25 35 A & 3 PRI
A .
A4 A 3l& Ccment Cement it :}.—’F plastic 25X 25, 80 16 A3 2 2294
X4 o3y HAHAL)
N . NO;—N PR
3% 2x(C) PH  Cl(ppm) A= (ppm) NH3-N NO;-N 3" KMnOsfo h
58~8.0 150 ppmo| &} 300ppmeo|3} Negative Negative 10ppmoj 3}t 10 ppmeo| 8}
B9 1 6.95 5.1 239.5 - - - 33
s 3 2 795 3.05 171 - - 4 35
4 A 12 *8.25 3.83 26.1 - - - 45
8t AL ® 12 7.4 19.15 123.1 - - 1 *13.5
2 z 0.5 *8.15 2.55 103 - - - 3.85
4 A9 5 *4.05 3.19 297 * + - - #23.5
= = 4.5 6.15 6.8 *676 * - 3 *16.7
- A 4.5 *3.05 44.68 *2295 * +H- *H * 20 *29.6
» ) EXE e Af - EHE O+ M I HEHEE
ok dul Ao oE AEos e s & 7hshslo oF dctm A 7k
e F74-& mbE 3 Ext-

age® shsstal whgolop dtel 9 eddde
2 5m ojufel iz A A, Awa, wejd,
4R ohB Xoe® &rla 10m el 914
st gl A4z dzge wrhy A Av

2. 0|3}&t & LA}

Table 4 2} 5o 4 Ro3F= ujodzo] &
A&l opF & abole mold gk pHE
Atde g oFe AFst o Aol AA v
B} b= ol ool of gk Aozt A zbE v

0_‘;;«!

_IU_



#5 olzhety AHA(AE)
—_ Ad
\\%% pH Cl-(ppm) A%(ppm) NH;—-N NO,;-N N(%Smg\I KMnO4 ¢ In?)

A 7I % i) . pp
o 5 8~8.0 150 ppmojd} 300ppmo|3t Negative Negative 10ppme|s} 10 ppm o] &}
% o] 6.30 5.79 14 1 5.86
XN 4 7.45 4.34 90 - - 5 8.82
A A 6.85 2.89 91 - - 0.5 521

3 A 6.10 18.1 71 - - *15 9.15
5 z 7.05 13.7 45 - - 0.5 *10.48
A | #3.90 *289.35 118.5 * + - i #2164
I e 590 6.5 *546 * - 2 #20,98

4 A #2.95 *1446.9 #2056 * 4 * H *15 #28.81
IR AE de AS, - EE, O+ H MRS

2 ol glglth HAE AL ofF A¥ A
A& vetdam Ada 23 Ago A4 #
A %e de deldom etk oA 9
He| A% T RA A&l & 5
glov At Az A8 AN F
ttz & 4+ gtk

Cl ojf0] 1,400ppm HE TH-5 EE o
E AAA e d¥e glovy Clol2g 4
AHAS BAAsHE ol A48 ElA NaCl
E de stlez Ass QA AdEd o
o] NaCl€ %3tz 3l7] wiiol Aged
o] Hxdl wata Cl o)LL ta = F7s1A &
th ey 55235 ¥l gle ¥ 4
o} 2] F& A2 30ppmojstols zHe] 4
A75e tt2a eutelal A 150 ppm o)}
2 izglth ALH FHAGAE FFEA 4L
gaiont AEAHAA FAE Aty FE
2E ook ot oAEAo] 240 A & £
AUt AL dHeor Hdusted Fa 9e o
th

A= %9 Ca g Mgojge] &g ofd
th&sl= CaCOs o ppme 2 FAE Aol o
ol 2 F& ofojetrl alale] Hz, x| ol Ao
Fohozeiv AuAA we A age o
2 M AE kA AR ek $-el Vet A 4 300
ppmoe A: glevt ofxweld A ofF
| e 2 gon .1,000ppmolAal A v

A H Al 7t ulAlel AEAod HER A
& FZal gAtels &3] gAtel A4+ vF
B3t dsich

ol dRVotH ALe JIF 22 o9
Hodthe A& 493 F& AF2A FRKE
#, ¥k, 45l 2 fdlelgtm £ £,
4, dAdA F W ALAH FI A&
Arh

AAY 42 HE DA Yo AHERR A9
obAAlY HA FAY Boe THEA g+
Zle]l R olrh oz ool FEA 7al
® #r1E2 FH Arinz obdAY Aas &
Astwd dA odg wa YA T3 AAE
Aol 2d-& wokrke AL onjzlmz duw
Hog dA od=a v AL 454 ®
oh, A4take] o FAH W ALAH 5 4o
u Bbt T}

ALY AL Hel £dHIAY E+ o4
A% 2T A7 He AL 4% o7
7b gleh, AT Bolx oy HEEw 71 o
7l Wgo &4 10ppm =jtez  abm gloh
A AA7 vF R € g Axst
ye folollAl 8ald AstRfol 4 oba Aol
44 7 methemoglobin o] A2 4 gic) A4 A4tal
A& oAAHA T AEAE dddom st
2 ol Folut AEAE AeEtArh

KMnQO, &nlgFe]l Wria 2d%l Bolvtz w

-11-



AY e gov) gk, Eugol Ukl #7
EA4o] We Aol KMnO, AvgiE wol
Ak, €2+ 10ppmo EHof Az B, &
4, ARE AHeldtae 25 Agad da o
9 e},

AM Ao B olzteby HA BYFol o
8 A AFAE de dorsds SA9 3
g Fde T 398, A4 3 o4, 44, st
ARt $F zb2h 1 olglm, B9 &4
Y 2P g 94 Yuzm, HA4d 6%
&, Aol BEE B% s2A8 P UE
AAL ok4e7t AR EAAIKIckn & 4 ek 4
Abokpo] A9 AF Yol ¢iajsta Felel A
LEA Ldflol 2t @A Rl T
3la aA LYg=Ez UL ow A4 F
Al WY 4 glotn ARsich

ol fE, o 7Pl A ALE FA/NTA
2|k Holetae it UL E W A"E &
#3la e oA AF2E A e G4
B A4 g4 A grotzute B 4 g
& Aolth &3 ol AN At ¥k, A
B9 HAEHR Y 2dE dmiloly
A, ofUAA UL, AN Ao 2A& o
W oA gAe] RAE glon) A" #Hede
B Qe Aoz HeEng 3745 oj&dl o
qt welsl MMl ol oMol & o AR
&l e,

3. Mietd HAt

Table 6ol 4 RojS& Ui} o] o E3t A
€3E 43T AolF Ug Aol A4S
AEH ByEe) @oh oleh WA stk

Uit AEE A4 Aol BT FA el
o ofgole 44 AR, Folwel AE
A ojstolm UEiAE BF A% AE YoM o
Fol Aol oT ool 4A Hrtk A% @
Hog MAgsle Fu glrh

HAEel Ae Avels 3%,

ol

9,

T
A A om Ugon B3] F3bo] L At
ko] AFHYPEH o ALTHY FFId4E

- 12_

Al - Aol ol fetas A Ay ARE
th & o EAol QloiA o AFAEAUE B
AAtE A8l slae 2% e o il 2
% 2de] A zslcke AL Adde Fa U
ch.

g, AAteb4e] Ag ud olstaen
+ 7ha et Asln Aadd W Ao
Ut A Ao A B osA 2%
fodalA 2de] = g Utk ol A&
dyo e ofe] §A gtk Wrlkche o
of40] KA F, #AE, L F=E oW A
Anta A o oAk BAe 23t oA
&0 SAlo] ARl UA et ALRE A
obx| AR w©g dx& R3lAch

g, Species A& wd o439 Swabm
Foj A Agycl Rl $e TR fo| HE
sla deh ool A AEEE FE& At A
o gto] 243l Bacillus, Serratia, Corynebac-
terium & v]F3led, A2l =49 At 53
F7Well &8l Faq Streptococcus, Staphy-
lococcus, Micrococcus, Enterobacter, Hafnia,
Providencia & o|¢l2 o488 wf Al olA]: Pla.
stic §7]2] SwabolME oA opeM HE
Bl #3 dlEdolq HEol HE EHeUrh o
£ ok4E ol gsle AlgEel 2siAME 245
I dthe A& ¢S ek

Mo Eu ofolE AAautE Asia
2571 AerAe MEY JERE Yol
Ui, A&ANE +F, +F, Bole /Eag 9

2 geng oo Fo]7t fFHch
4. 345 YAt
4 HAAE Table 73 3l o}y
£ 7%% e AP 42, Ag, ¥4, ¥, 2
E, FteFEolAE AEEA YUt 2y
B4 gHAe, %, A4s MRAAN AE3

=}
=S

di gied E47F UE Iy T &8
TE S8Y Ao w4t 4d 4+ Usks
Azpzb ole] WA 7] wifd ZEAE
& HEe Fo|& a5t UArk E QAN A

=



+& 3B Bl

% BB kEER 2 fwos B Twfielo 00l BB kRl .
so10ads
I3108q 01OUIDY
sno20203dons $N220501daI13s so1oads
o1 A[oWaY-UON JIA[OWIY-UON 0 01 X876 snyoeq 0 eloor | ¥ &
satoads sa102ds saroads
B1JR1IOG BIJRLISG 8 20T X8 snyjoeyg 026% 18 £ <+
s2102ds
uniIa)oeqauiio)
sn500503dallg SNo00003da13s $N290201d213S stpruiapido
SrIAloway-o JnAlowsy-0 6bx | 0T XP2x snAjoway-o sna2000Aydels 0 61 i
sa1oadg soroads
I3108Qq0I2IUY I9joeqOralUy
saroads so102ds saroads
snoeg snjjroeg | 00¥2x | 0T X¥ls snyjroeg Zx | fele0r | = &
satoads sa109ds
eljellag BIJR1IAS
sa103ds sa10ads soloads saroads
snypoeg snijioeg 8x 01 X0¢ snjroeg snypoeq 0 12 fo01 feolr {e
so1dads
BljRIISG
sa1oads siptutiaptda SIpruIaplda sa10ads
snifoeg $n9202014Aydelg 22+ | ,0TxegzZ+| snododo0[Aydeis BIjR1IOS 0 {elo01 E &
’ sa10ads sar0ads sotoads
snpjoeg BIDUIPIACI] 1€x |01 X98s snroeq 0 ielo 01 + &
soroads
BIUJEY
satoads $N9202031da13s saroads saroads
etujey M AJOWAY-UON ULix 0T XE€2 snyjoey SNIJ0J0INW Gx {elo 01 F &
(lwos/oN) | (Tw/oN) (qwos foN) | (far/oN)
&< saoadg 2 | BB &% sopodg E&h | BB
{8k (&>
rE B &la 9F

- 13_



AlE E o4& ¥ o4& @ & oA 4 2 3 B F=E 09 z &
(ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (mg/dl)
HE m O em w48 ok
- 0.1 - - * 0,37 - - - - 0.8
- 05 - - * 0.68 - - - - 2.3
05 ~ - * 0.38 - - - - -
0.4 - - * 0.49 - - - *0.1 11
- 0.3 - - * 0.42 - - - - -
- *1.2 - - * 549 %36 - - *0.1 4.0
- *3.9 - - #22.0 *#2.1 - - *0.13 20.7
- *3.8 - - *535 %24 - - *0.15 108
4 A4y, - EBHdE
A% S4S FusE Jler duiz 4o A% 2. olstda Akl UAAH -9 FoE A
A AAE, F%, Ao B4 7EAE otz AF9 J1EFHE YAz Urk

AFE7 dRE St gz Y H4A] o] Al
oA AE2E G Uch He FfoE B
F rlE A Hoivta glev 58 A, F

F, Aatersol At

(o]
‘!’jt

o vP s gtz 9l
7l moll o] MEe offo] WAL ThA @
ool astA da Urh

-Aleof 013t 2 BRI WM BATN Y
%% TEE A4 A2z HE
ow o Mzt ¢
ZIEE»MI g A7+ Bt
zZk gl e] B Aa ob-&e o
sleo) sl vk o A
Age]l g ol 5 A

h
hltal

I

]
Y, +
o

B -

L A

2o
10

rIOO\DLJ*

2 N
_bku_r
o2 o §& £

ol

o
3
.=
LU

L X o
52

lo
o
W
i)
ox
N
fat)
a

1986 d 19z Fd 8« MR I
8 ol thai Al #AHRAY, ofshEy AL AT
2 A, FEF45 4AE Agstd 4% A

byl #e AEE dodrh

L RARAA A fE R GTH ¥
olgdm #elsk HFE Aestne k4 10m
ol ol 2ol agleh

- 14-

3 AEEA AAE GBolt A4 A
T 255 A44e A2AE YT desl Aol
5 33, 25, ROk JFAE deiAE AR
St #o FFE AAAHA b #9Q
A EAsHE Fol 2ol A Ansk

4 324 AAIAE BEU BSoA Ae
fae&ol A4e) AzAnch w343 3, 44,
dA el A B4, 2, ¥ A¥ol ARAn
o Eotm SHARE Wl J¥o] AEAnT ¥
g,

se] e FUst na S4o} Belst A
o ol ATt 4t Eom, 3B Al
ol AFARD Bol AtE AE nHT o,
Aed A42AE vnd 2 gAM gA @
g AR gem opbol miw Ea AF
Bol olFold oW sEol A =ojof Wil
2 okEe $A4 Ao, Azel #X @e o
$¢ F 4 e 445 UE e AUse
5o 4 WA oIl ¥ Aoz AR
o,

4

= o)
# =

e

1. Topley & Wilson’s : Principles of Bacterio-



10.

1L

logy and Immunity 5th edition, vol. 1
pp. 160-164, 1964.

G.F. Reddish: Autis,pti'cs, Disinfectants,
Fungicides, and Chemical and Physical
Sterilization, Lea & Febiger. Philadelphia,
1954.

Rideal. S and Walker, J.T.A : The standar-
dization disinfectants, J. Roy. Sanit. Inst.,
24, pp. 424—441, 1903. -Approved techni-
que of the Rideal-Walker Test, Am.J. Public.
Health, 3, pp.575—581, 1913.

Anderson, J.F. and McClintic, T.B: A
method for bacteriological standardization
of disinfectants, J.
8, pp. 1-26,1911.
The Association of Official Agricultural
Chemists: Official and tentative methods
of analysis, Assoc. Offic. Agr. Chemists, 6th
edition, Washington D.C., 1945.

Martha Windholz, Susan Budavari, Rosemary
F. Blumetti, Elizabeths. Otterbein: The
Merck Index, 10th edition, 1983.

Seymour S. Block: Disinfection, Steriliza-
tion and preservation, 2nd edition, Lea &
Febiger, 1977.

Rye, RM. and Wiseman, D.: A Study on
the Chlorhexidine, J. Pham. Pharmacology,
16, pp. 516-521, 1964.

Louis S. Goodman, and Alfred Gilman : The
pharmacological Basis of therapeutics, 6th
edition, Macmillan publishing Co., New
York, 1975.

Arther Osol, Robertson Pratt, and Alfonso
R. Geunars: The United State Dispenatory,
27th edition, J.B. Lippincott Company,
1973.

AMA Division of Drugs, AMA Drug Evalua-
tions: In Cooperation with the American
Socicty Clinical Pharmacology and
Therapeutics, 5th edition, W.B. Saunders

3

Infectious Disease,

for

12.

13

14.

15.

16.

17.

18,
19,

20.

21

22.

23.

2.

Company, Philadelphia, 1983.

Department of pharmaceutical Sciences of
the Pharmaceutical Society of Great Britian:
The pharmaceutical codex, 11th edition,
pharmaceutical Press, 1979.

2%, AAF, AodF, 454, 24, 3
A, A&, AdF, ol YUAAA 4
Rste &E MEM REXRS ML &
%, Ware) sy sl #], 29(10), 1986
thd—, FHEKKE : REFHEROBEIC
20T BARBLEE 14 10), 1980
AR, oA ALE, 259, AES] .
=80 A4 A fidkel wE, LY
=], 21(1, 1~16, 19886

254, oA, FEA, FAE, 2449
MR EBMEY SERFREES A fiE
of B Mz, =HRAYNE, 13 221~
225. 1976.

e @R A SRR WEEMEE W
HEmel ial MK, AL AEHH=A, 5
(1), 1~8, 1970

e m A8 AArE, 1985,
Elmer W. Koneman, Stephen P. Alleu,
V.R. Dowell, Jr. Merbert M. Sommers:
Diagnostic  Microbiology, 2th
Lippincott, 1983.

Standard Method for the examination of
Water and Waste Water, APHA, AWWA,
WPCF, 16th edition, 1985.

Tilton, R.C., Lieberman, L, E.H. Gerlach:
Microdilution antibiotics Susceptibility test:
Examination of a certain variables Appl.
Microbial. 26, pp. 658665, 1973.

Council on Pharmacy and Chemistry, JAMA,
125 (17), 1944,

E.J.L. Lowbery, MA. Lilly, : Use of 4%
Chlorhexidine Detergent Soln (Mibiscrub)
other

edition,

and methods of skindisinfection
Britisli Medical Journal, pp. 510--515, 1973.
.G, Smyliz, J.R.C. Logic, From Phisohex



25.

26.

21.

28

29.

to Hibiscrub British
pp. 586589, 1973.
Roy M. Calmau, John Murray, Antiseptics

Medical Journal, 4,

in midwifery, British-Medical Journal. pp.
200-204, 1956.

Tilley, F.W. : An experimental study of the
influence of temperature on the battericidal
activities of alcohols and phenols, J. bacteri-
ology, 43. pp. 521525, 1942.

Jordan, R.C. and Jacobs, S.E : Studies in
the dynamics of disinfection I1II.  The
reaction between phenol and Bacterium
coli : The Effect of temperature and con-
centration: with detailed analysis of the
reaction velocity, J. Hygiene, 44, pp. 210—
220, 1946.

Bryan and Bryan: Principles and Practice
of Bacteriology Revised Barnes & Noble,
1951.

Bernard P. Davis, Renato Pulbecco: Micro-

biology, 3rd Edition, Harper & Ron, 1980.

- 16-

31

32.

33.

34

35.

. Joklik, Willett, Amos Zinsser : Microbiology,

17th edition, 1980.

olE%, AYE, o¥F, o¥s, 9|4,
S BB, WA, $H . Legionella Spp. &
g9l AHEN) SABEES BT AR SYHR
YR, 22, 93~103 1985

AR, o8, 2¥s, 3%, Yoy, o
23], wAA Legionella Spp. &) B 9 4
W) oAdiEa BT R, IHEAAYE,
22, 105~114, 1985.

MM, IR SHHE, KBEH: W
WEE4EEIC 7217 & Hibitane diglnconate
BOBKERKE, 3 o 3¢ Eigs
g, of-&A ek,

AL, 9T EAREEES NA BE
B HEHR, eI A4 3, 8D,
81~97, 1982.

Daniels, F. and Alberty, R.A.. Physical
chemistry, 3rd edition, John Wily & Sons,
New York, pp. 342, 1966.



