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The Nagdong is one of the biggest rivers in Korea, whch is very important water source not
only for tap water of Pusan city but also for the industrial water. Therefore, authors tried to check
the water quality year by year.

In this experiment one hundred and twenty water samples collected from August 1983 to July 1984
were analyzed bacteriologically and physiologically.

Fifteen sampling stations were established between near Samrangjin and estuary of the river. To
evaluate the water quality, temperature, pH, chloride jon, salinity, chemical oxygen demand (COD),
electrical conductivity, nutrients, total coliform, fecal coliform, fecal streptococcus, viable cell count
and bacterial flora were observed.

The variation of water temperature was ranged -1.5~29.0°C (Mean value 13.9~16.5°C), it in
spring was higher as 10~15°C about 10°C than in winter and it in autumm was very stabilized as
about 20°C at each station. The pH variation of the samples was ranged 6.68~9.15. The range of
concentration of chloride ion and salinity varied 7.4~1,020.5 mg/! and 1.05~33.0%, respectively.
Especially, salinity of the 3rd water way was the higher than others as 25.76~31.58%.

COD was ranged 1.45~14.94 mg// and the lower part of the Nagdong River was heavily contami-
nated by domesitc sewage and waste water from the adjacent factory area. The range of electrical
conductivity was 1.360X103~5.650X10* u3/cm and that was by far higher the estuary than the upper.

Concentration of nutrients were 0.008~0.040 mg/! (Mean value 0.019~0.068 mg/l) for NO.-N,
0.038~5. 253 mg/! (0.351~2.347 mg/!) for NOs-N, 0.100~2.685 mg/!/(0.117~1.380 mg/!) for NH,-N,
0.003~0. 084 mg/! (0.014~0.065mg/l) for PO,~P and 0.154~6.123mg/l (1.165~3.972mg/l) for
Si0,-Si, respectively.

Usually nutrients contents of the water in the upper part(included station 1 to 5) were higher than
those of the estuarine area. The bacterial density of the samples ranged 7.3 to 460, 000/100 m! for total
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coliforms, 3.6 to 460, 000/100 m! for fecal coliform,

<30~1.2X105/ml for viable cell count.

Composition of coliform was 28% Escherichia coli group,

Enterobacter aerogenes group and 229% others.

0~46,000/100m! for fecal streptococcus and

18% Citrobacter freundii group, 31%

Predominant species among the 659 strains isolated from the samples were Pseudomonas spp.(42%),
Flavobacterium spp. (20%) and Morexella spp. (12%).
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Fig. 1. Collection stations of the lower part of the
Nagdong River 1; Samrangjin 2; Wondong
3; Mulgum 4; Gumgog 5; Gupo 6; Ealsukdo
7-15; The estuary of Nagdong River (Ist-
water way; 7~8-9, 2nd water way; 10-11-
12, 3rd water way; 13~14~15)
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Table 1. Range and mean value of chemical and physical factors in each station at the
lower part of the Nagdong River from Aug. 1983 to Jul. 1984.

Parameter W. T.(°0) pH _Cl=(mg/1) & salinity(%,)
St. Range Mean Range Mean Range Mean

1 0.5—27.8 14.3 6.80—8.38 7.50 *#7.5—28.4 18.58

2 —1.3—-27.5 14.7 6.95—8. 50 7.59 7.4—30.4 19.70

3 0.8—29.0 15.0 7.08—8.35 7.51 7.8—42.8 23.78

4 —1.5—28.5 14.4 7.09—7.99 7.40 11.3—320.4 179.91

5 1.0—28.0 14.8 7.21—-7.89 7.48 11.5—1,020.5 410.53

6 1.2—24.0 13.9 6.68—7.71 7.24 **1.05—20. 52 9.33

7 4.5—27.0 16.5 7.60—8.27 7.86 1.15—31.55 18.56

3 6.2—26.5 16.1 7.15—8.25 7.75 4.95—32.77 23. 07

9 6.9—25.0 15.9 7.05—8.27 7.75 7.02—33.01 24.99
10 6.8—22.0 15.3 7.40—8.15 7.74 1.14—27.45 17.03
11 5.8—23.3 15.2 7.00—8.11 7.73 1.72-30.04 21.09
12 6.0—24.0 16.0 7.20—8.30 7.80 11.95—32. 49 28. 37
13 4.0—26.0 15.8 7.156—8.00 7.70 4.56—32.85 25.08
14 4.9—26.0 15.5 7.12—7.98 7.76 4.60—32.23 25.65
15 7.3—25.5 16.2 7.30—8.10 7.89 9.67—32.74 27.42

C O D(mg/D) Electrical conductivity (»03/em)
Range Mean Range Mean

1 5.98— 6.95 6.47 1. 565X 10%—3. 185 X 10? 2.533X10?

2 6.44— 8.55 7.63 1.580X10%2—3.210X10? 2.463X10?

3 5.24—13.10 9.03 1.700X102—1. 275X 103 6. 058 X107

4 5.26—14.94 10.81 1.630X102—8.100X10? 3.168 X103

5 6.07— 7.11 6.15 1.777X102—1. 415 X10* 6.426 X103

6 4.74—14.39 8.53 1.315%K102—2. 645X 10* 1.536 X104

7 5.37—12.52 9.05 9. 775 X10°—4. 915 X10* 3.424 X104

3 1.62—10.39 4.87 9. 920X 103—5. 060X10* 3.670X10%

9 1.45— 4.96 3.74 1. 405X10¢—~5. 090 X 10* 3.793X10¢
10 3.64— 6.40 4.95 1.360X102—~4. 935 X104 2.975X10*
11 1.94— 4.51 3.27 3.515X10%—5. 155 X10* 3.192X10*
12 1.93— 5.19 3.69 3.130X10%—5. 295 X10* 4.420X10*
13 3.60— 6.62 5.49 1. 055X 104—~5. 300X 10* 3.595X 104
14 3.40— 3.60 3.49 1.075%10%—5. 400X 10* 3.675X10%
15 2.59— 4.40 3.13 2. 300 X10%—~5. 650X 10* 4.240X10%

*chloride ion; from station 1 to 5,

*¥galinity; from station 6 to 15.
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Table 2. Range and mean valve of the nutrients in each station at the lower part of the
Nagdong River from Jan. to Jul. 1984

NO,-N(mg/l)

_NOs-N(mg/D)

NH,-N(mg/D)

PO~P (mg/D)

Si0,-Si(mg/l)

Range Mean

Range Mean

Range Mean

Range Mean

Range Mean

4
5

0. 034~0. 057 0.043
0.034-0.053 0.044
0.031-0. 054 0.045
0.039-0. 061 0.051
0.039-0.099 0.063
0. 053-0.062 0.057
0.037-0.089 0.056
0.025-0.069 0.041
0.023-0.061 0.036
0.020-0. 054 0.036

0. 135-5. 253 2.035
0.197-0.819 0.484
0.177-1.596 0.707
0.186-2. 799 1.455
0.038-1.736 0.657
0.709-2.395 1.797
0.428-1.288 0.953
0.121-2.134 0.892
0.169-1.342 0.616
0.155-4.506 2.318

0.119~1.204 0.522
0.141-0.833 0. 330
0.105~2. 685 0.990
0.141-1.482 0.591
0.128-1.574 0.634
0.356-2.500 1.380
0.290-0.712 0.486
0. 264-0. 633 0. 399
0. 176~0. 356 0.287
0.235-0. 456 0.357

0.033-0.046 0.039
0.042-0.067 0.054
0.023-0. 052 0.037
0.036-0. 084 0.053
0.054-0.083 0.065
0.043-0.069 0.060
0.021-0.071 0.047
0. 030-0. 046 0.038
0-018-0.035 0.026
0.030-0+033 0.031

1.180-3.876 2.738
0.730-3.904 2.574
1.067-4.157 2.885
1.432-4.185 3.148
1.966-6. 123 3.972
0.758-4.527 2.735
0.309-3.567 1.816
0. 351-3.522 1.506
0.309-4.061 1.719
0.463-4.527 1.832

11 0.022-0.056 0.037
0.008-0.040 0.019
0.016~0.117 0.068
0.011-0.076 0.034
0.010-0-045 0.022

0.165-4. 688 2. 347
0.095-1. 009 0.665
0. 039-0. 788 0.500
0.052-1.183 0.633
0.098-0.120 0. 351

14
15

0.211-0.390 0.284
0.100-0.133 0.117
0.125-0.389 0.238
0.132-0. 467 0.266
0.110~-0. 400 0.226

0.021-0.039 0.031
0.005-0.020 0.014
0.005-0.071 0.035
0.008-0.049 0.029
0.003-0.027 0.016

0.154-3.087 1.165
0.225-3.705 1.418
0.337-4.252 1.661

1
1
1
0.168-4.499 1.696
1
1
1
0.225-3.637 1.418
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Fig. 3. Seasonal variation of nitrite-nitrogen in
each station of the lower part of the
Nagdong River (Jan.-Jul. 1984)
O—0; spring, O—0; summer,
®—©@; winter
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Fig. 4. Seasonal variation of nitrate-nitrogen in

each station of the lower part of the
Nagdong River (Jan.-Jul. 1984)
[O—3; spring, O—Q; summer,
@®—@: winter.
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Fig. 5. Seasonal variation of ammonia-nitrogen
in each station of the lower part of the
Nagdong River (Jan.-Jul. 1984)
0—0; spring, O—C ; summer,
®—0 : winter
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Fig. 6. Seasonal variation of phosphate-phosphorous
in each station of the lower part of the
Nagdong River(Jan.-Jul. 1984)

O~03; spring, O—O ; summer,
®—® ; winter
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BER SEigzhel MIEL 1.165~3.972mg/l 24 W&
BE(biE-e el Qc}. Fig. 7-& Si0-SiBEY FH
o] B e Jehiglel, B9 SiO-SiBEE
WEE 1A 574%]  KRAA  0.730~1.966 mg/! =
Wialg o, Ak AE 0.154~0.463 mg/l 2
gA vebygel, AR SiO-SiREE BAY 5
WY % 164 5] ARelA  3.876~6.123
mg/l 2 @mstgoH, AAKRSE WTTF S8
1A BiE=o] 0.786~0.168mg/l 08 XA BE

8 FsAl sgeh 539 Sio-SiREE L,

AR A 3.080~4.527 mg/l A FROZFLE
2 ZE gmslg ok WAk A& 3.087~4. 527

— |
JoA TN

61\//\ \
o—o—a 8P, e—=<p
123 4506 78]09N101112131415

0,-Si(mg/1)

STAT
Fig. 7. Seasonal variation of silicate-silicious in
each station of the station of the lower
part of the Nagdong River (Jan.-Jul.
1984)
{—[1; spring, O—Q ; summer.
®—@ ; winter
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Table 3. Comparison of some water quality parameters of present investigation with other
study in the estuary of Nadong River

Parameter Won(1964)* Present(1984)

St.3 St.4 St. 8 St.12
NH,-N Range. 4.88—25.45 4.12—17.58 3.70—8.86 1.40—1.86
(ng-at/l) Mean 9.59 8.36 5.59 1.63
NO.,-N Range 0.07—0.75 0.08—0.58 0.35—0.97 0.11—0.56
( 7 ) Mean 0.24 0.41 0.58 0.27
NO,;-N Range 2.11—6. 89 1.85—7.43 1.69—29.88 1.33—14.13
( » ) Mean 4.13 3.80 12.49 9.32
PO,-P Range 0.12—1.47 0.11—1.09 0.93—1.43 0.16—0. 62
( » ) Mean 0.53 0.39 1.18 0.44
$i0,-Si Range 8.0—125.5 6.7 —100.5 9.83-—98.62 4.31—86.4
( # ) Mean 42.5 26.0 42.18 32.61

* - values are baed on the result of 12 monthly cruises from Nov. 1962 to.Oct. 1963.

mg/l 22} Aol FHRAG K 3% Dk ¥
BEE VEPIgish olx WRARS ®BEE Hild
g —#ma BRI W2 BERER BA
1 B S oo K8, B2ABAA =2
BES Jebi A& @AOE THE BRL XfRY £
el R KBE2 EAlZY BEA: X i+

LLES #RAA BEL WokRs EREE B
ES By Bl K3 BT #IIAS RE B
Adl zAl PEE L3 0SS & AT

Table 3& WAKRA —&eiA & THA L9
(19640} 78 HE #RE Hkstglsh NO-N 2
HEL 8ol A] SE#ye) 0.58 pg-at. /I 0B T58] 0.24ug-

at. /1 3} § 25 Bilgstgd o, NO»~N-& Figo)
12.49 pg-at. /1 A 35} H& WEA . ool Kat
o NH-N& #{be #Ekxe Hstd I 8] 9.59
o] A 5.59 ug-at. /I, HEE 12 7} 8.36 S} 4] 1.63 ug-at.
NE £ 22 BER Jdebyd POPL #y21%
BE S FHtel 1.18ug-at./igon, &
B Ax &2r LRsbg ). Si0Sis 2pg-at/ iR
E= A e BEJOV, HE 1244% Iz
& BER Jehgdh

204ERIR T W3, B BE 59 {bAtwel B
Hi Y88 whatel v WOk 2 o) v B
+ BB THER £Hd FHES BEsld gL

Table 4. Bacteriological examination results in each station at the lower part of the
Nagdong River [Aug.1983-Jul. 1984)

M P N/100m!
St. Total coliform Fecal coliform *F.S. 1 Plate count/m! #No. 2
Range G.M.9  Range G.M. Range G.M. Range Median
1 430 ~4,000 1,477 30  ~350 93 3.6 ~093 17 1.7X10%~4.0X10° 1.5X10° 8
2 240 ~7,500 1,768 36 ~1,500 122 3.0 ~73 19 2.1X10%~3.2X10° 9.0X10® 8
3 150 ~4,600 587 15  ~210 63 0 ~43 18 3.0X102~2.2X103 7.7X102 8
4 930 ~24,000 3,496 36 ~930 226 0 ~T73 36 2.9X102~3.6X10° 6.3X10%2 8
5 4,600 ~46,000 17,305 430 ~15,000 4,445 460~11,000 1,017 6.1X102~1.2X10* 2.4X10° 8
6 15, 000~460, 000 34,700 4, 300~240, 000 21, 393 430~24,000 1,450 2.2X103~1.2X105 1.1X10* 8
7 24, 000~460, 000 87, 859 4, 600~460, 000 39, 153 750~46, 000 3,338 3.5X102~1.2%X105 1.8X10¢ 8
8§ 2,400 ~46,000 10,338 150 ~46,000 3,445 01 ~2,400 350 1.2X102~8.7X10* 9.1X10% 8
9 1,100 ~4,600 2,259 93 ~4,600 524 3.6 ~240 50 <30~2.7X10* 7.1X10% 8
10 930 ~46,000 10,191 230 ~24,000 3,083 43 ~430 210 2.3X10°~1.1X10* 6.4X10° 8
1 120 ~24,000 3,019 3.6~4,600 876 23 ~460 92 40~1.2X10* 1.9X10° 8
12 7.8~2,400 312 3.6 ~750 72 0 ~23 10 <30~6.0X10° 1.6X10%2 8
13 15 ~4,600 117 3.6~1, 500 28 0 ~36 5 <30~1.6X 10 83 8
14 23 ~930 111 3.6 ~230 27 0 ~23 5 <30~3. 8X10° 30 8
15 23 ~390 101 3.6 ~150 14 0 ~15 3 <30~3.1X10° <30 8

1); fecal streptococcus 2); number of sample

3) G.M. ; geometric mean
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el RS BET B ohJe ol & &4y %
#® WHE W AERRE MEdozAd DRy
= RS BiLE AL AR BRE 5 de
O

Tk XRY HEREEE S
Table 4 ¢ eluigl e},

KBEER BREE= 7.3~460,000/100 ml &2 o} F
He SHEES ebisish kRS BATS

0.2 587~1,768/100m! Q i1, HEARAA L 7T
02 REFE 3,496~34,700/100 ml 2 I WL
EE Ve ol EUHE, HEH BEE ¢
o FHE e AREDeE Fstd HRs:
£ el 4 £EFAS BE ¥ TR
Al BHE S T K Fol o] ARe HARE U
EERA .

HOKRE KBHZ ABEE 4465 25 #1
AKBEEE  1,100~460,000/100 mf, 352 KEE 7.3~
6 . .

JIER BRE

PERCENTILE
st. 0 50 90
7-8-9 -~ 700 11,000 200000 a
10-142 00 15 2300 46000
1315 e 22 102 510

M P N (Log. Na./ 100ml )

9 "y 1‘0 5-0 T0)
PERCENTILE

Fig. 8. Comparison of total coliform MPN's with

water way in the estuary of the Nagdong

River

46,000/100 m!, 53 KBy 15~4, 600/100 ml =A]
#/1 KB A BREST B3, HEHGLE B3
K BHREZL @& dolgeh ol H1KEt
HEE 6ol A KEI T, A% 3Y S 5
AHE SR B REHK BELR BRE
£ |Bd Halgch. Fig. 8- WOARY KEE K
BBIZ Velzd(1952)8] Hikel Wk e gk %
1 k&S] 50 percentile Zt-& 11,000/100 ml 2 £ 2 7k
Btel 2,300/100m! ) Mgl & 54%, £3 KK
102/100 m/ &} [higsl=l -] 100 f% Dl ko2 JGHpr
7+ EXES R4

BER KBEHY 262 KPERY RE& 5%
el vl seshAl Felgl o™, HEERKBE RER
L 3.6~460,000/100 m! 2 o}F V& Hfigivh, Lk
WK A= BATHE 63~122/100 ml 2 400 &
FIMHRSY kX FAE Bksts KRz S8
AE A&sted KE FEd FLE 7HRok & 2ol
BREAES BMAEHEST 226~21,393/100m &
OZ%oz vz Z4F of o TRl =
OKBRA 81 KBe RERRY FES KRy B
®|3 A, AP A £FEFHLY BE
L= FEANE WER M 7 & APEHR M
kool A FERABE HSEZY WESL 4600~
460,000/100 ml =4] A F@gsta=h, 0|8 FEL
NEKS BEE el W T M 90 7 v
A HATHE 524/100mf o2 ff KBRS & ME
12, 15 2.0} 8%0] ¥ WHAE veli gl

By EREE S e 0~46,000/100ml g om, X
B, MERAEHY BER SAHES Qs
e R veldeh. B, ERKRAAS B &
Bl SMTEHEY 17~19/100 ml Qo dfAkiE
A e 86~1,450/100m! & &l ¥ S6GE
nodh WOKBAA 1 AR BRE ATy
{fix 50~3,338/100 ml, ## 2 A= 10~210/100 =,
53 KB 3~5/100 w1 &) JHEO = Vebdgl v

HBB KRR MRS Table 59} Reh. AL
BRo= 4 RAEs 452 Bitkdedl 4] Escherichia coli
group o] 127 BWi#k= 289, Citrobacter freundii group
o] 82 kR A 18%, Enterobacter acrogengs group
L 141 E#h 31% 24 A9 gge, SHAR &
£ Ao) 22% BEG . E. coli] type 2 HZ15E
Bt & mE A 7~36% BEY BiEReE 23
on, 43 &K/Hol ARt Mk 63 7oA &
£ 249, 36% 22 K¥fs] w& BiERE Jehid
oh. BlES BRE Mol A FiKk HEkRel HI K
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Table 5. Coliform classification results by IMViC reaction and E.C test (Aug. 1983—Jul. 1984)

SFE - BN - HRK - AEE

1 2 3 4 5 6 7 8
Types SA(%)  S(%)  S(%B  S%B S  S% S S
E. coli I 3(10.0) 4(13.3) 2 (8.0) 3 (7.0) 7(15.9) 9(24.3) 14(35.9) 8(25.0)
group I - _ — - — — — 1.1
)i 5(16.7) 3(10.0) 3(12.0) 2 (4.6) 5(11.4) 1.7 3(7.7) 4(i2.5)
v - - - - - 17 - -
Total 8(26.7) 7(23.3) 5(20.0) 5(11.6) 12(27.3) 11(29.7) 17(43.6) 13(40.6)
Citrobacter | — 4(13.3) 2 (8.0) 1 (2.3) - 2(5.4) 1(2.6) 1@.1)
freundii [ 3(10.0) 5(16.7) 4(16.0) 8(18.6) 6(13.6) 7(18.9) 6(15.3) 2 (6.3)
group
Total 3(10.0) 9(30.0) 6(24.0) 9(20.9) 6(13.6) 9(24.3) 7(17.9) 3 .4
Enterobacter | 5(16.7) 3(10.0) 6(24.0) 4 (9.3) 9(20.4) 9(24.3) 4(10.3) 4(12.5)
aerogenes || 11(36.6) 3(10.0) 2 (8.0) 3(7.0) 5(11.4) 2 (5.4) 7(17.9) 4(12.5)
group i — — 1 (4.0) — — - — —
I —_ 1(3.3) —_ et — o bl el
Total  16(53.3) 7(23.3) 9(36.0) 7(16.3) 14(31.8) 11(29.7) 11(28.2) 8(25.0)
Untyped 3(10.0)  7(23.3) 5(20.0) 22(51.2) 12(27.3) 6(16.3) 4(10.3) 8(25.0)
Total 30 30 25 43 44 37 39 32
T 9 10 11 12 13 14 15 Total
ypes S(%  S%)  S(%)  S%  S&  S%  S% S
E.coli I 2.9 4@10.3) 2010.0) 3013.6) 2 (8.3) . 4(19.0) —  67(14.8)
group I - 1 (2.6) — 1 (4.6) - 1 (4.8) — 4 (0.9
| 3(10.3) 10(25.6) 3(15.0) 4(18.2) 3(12.5) 3(14.3) 3(17.7) 55(12.2)
N - — - - ~ - - 1(0:2
Total  5(17.2) 15(38.5) 5(25.0) 8(36.4) 5(20.8) 8(38.1) 3(17.7) 127(28.1)
Citrobacter | 2 (6.9) - 2(10.0) - 2 (8.3) - 2(11.8) 19 (4.2)
Sreundii ] 4(13.8) 5(12.8) 5(25.0) 2 (9.1) 3(12.5) 1 (4.8) 2(11.8) 63(13.9)
group
Total  6(20.7) 5(12.8) 7(35.0) 2(9.1) 5(20.8) 1 (4.8) 4(23.6) 82(18.1)
Enterobacter | 6(20.7) 4(10.3) 2(10.0) 4(18.2) 5(20.8) 6(28.5) 5(29.4) 63(13.9)
aerogenes | 6(20.7) 9(23.0) 1 (5.0) 3(13.6) 5(20.8) 1 (4.8) 1 (5.9) 76(16.9)
group | - — - - ~ - - 1002
] - - - - ~ — - 1(0.2)
Total 12(41.4) 13(33.3) 3(15.0) 7(81.8) 10(41.7) 7(33.3) 6(35.3) 141(31.2)
Untyped 6(20.7) 6(15.4) 5(25.0) 5(22.7) 4(16.7) 5(23.8) 4(23.5) 102(22.6)
Total 29 39 20 22 24 21 17 452

1); station

2) S; strain

BERE oS YRTL =74 A

8. EWE

£E®Y £l BIES <30~1.2X105/ml 2 ¥
< 74 ok (Table 4 2. EXMARAA £FEE
HgEe 7.7X10%~1.5X10%/ml g on}, hiFARY
BB AOR AETE BRI 6.3X10%/mio4]
1.1X10¢/ml 2 golglen, WRKRAHE H1 K
%ol 1.8X104~7.1X102/ml, %2 KEE7}; 6.4X10%~
1.6X102/ml, 3% 3 KBk7} 83~<30/ml JEo = Jebyk

o8, Aoz NESTS £FEBe ARt B3
HiES 63 7ol A EEWS Aikgte] 1.1X104/ml,
1.8X10¢/ml 2. <+-& HuBhell Mot £ MER .

ol FHXel BE&3 &8 FRNWHE MEE BM
o & ol H&x 3ok

9. MHE 4¥ ¥ F=

A FIRER KR microflora & dol 27 K3}
o # K& RF|SHe HA9 HEE Besid
Table 6o }ebAglel. 5H B4 S8 FAeld
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Table 6. Bacterial flora isolated from the water collected at the lower part of the Nagdong

River (Jan.-Jul. 1984)

Soeci i) 3 5 6 15 Total
pecies No.2% (%) No. (%) No. (%) No. (%) No. (%) No. (%)
Pseudomonas 62(51.7) 63(42.0)  44(86.7)  32(31.4) 78(46.7) 279(42.3)
Vibrio 12(10.0) 11 (7.3) 6 (5.0) 7 (6.9) 6 (3.6) 42 (6.4)
Aeromonas 5.2 7@7 7.8 220  3(1.8)  24(3.6)
Acinetobacter 5(4.2) 11(7.3) 4 (3.3) 21(20.6) 27(16.2)  68(10.3)
Morazxella 11(9.2) 427 11(9.2) 15014.7)  38(22.7)  79(12.0)
Flavobacterium 19(15.8)  44(29.3)  43(35.8) 15(14.7) 10 (6.0) 131(19.9)
cytophaga
Enterobacteriaceae 5 (4.2) 9 (6.0) 5 (4.2) 8 (7.8) 2 (1.2 29 (4.0
Micrococcus 0 — 1 (0.7 0o — 2 (2.0) 2 (1.2) 5 (0.8)
Bacillus 1 (0.8) 0 — 0 — 0 — 1 (0.6) 2 (0.3)
Total 120 150 120 102 167 659
1) station  2) number of strain

B EHREE 650 lkRA REAEql B 15 34
Ae 42~50%, Flavebacterium

cytophaga -2 16~30% o2 G50, Hf
KRl HiEk 5ol A Pseudomonas B3 Flavobacte
rium cytophaga j§o) 36% BI&EA AY L HH
= BAEEda, Wike wke Bafgel & HE
6 o] A} = Pseudomonas |, Acinetobacter BB, Moraxella
B, Flavobacterium cytophaga Jf %3] S ETEo)
o Rz SEAY. AEKY FEL A ¢
L HiEE 1560 A\ = Pseudomonas o) A& 50% =
Morazxella o) 23%, Acinetobacter o] 16% MHol ol
o, 2 BA M < BER Fhstds. B
HIL THiAk®e microflora &= Pseudomonas gio] 279
Bk 42% 2A BAEesleH,
cytophaga ol 131 H#k 24 20%, Moraxella o] 79
B 12% lHe) 9 0., Bacillus BBo} 0.3 %02 A
v FHES e

Pseudomonas o)

=0
=

Flevobacterium

= #

BRI T ARE BKRERS v Rt & BEE
o Bk Ftehvel 400 B FILHRS Lk HBKE
o 2AE ks EEstch. K AR HEE F
A Bt WHEE gt =t 294 K B
£ WOE RE DRI Mg KR 8 B
HWHEE 7] Bote] 19834 8HFH 19844 71
742] FEffivtel 2 @Y 25 8] A 15 {7 MRl
A #& BEt 120 FE Eested SHTEHA

ol & #blel B KB pH, WK ion ¥ BSEK

{LEn) bR ERE, BEMENE SERE HER
B, microflora o %3 &y MHET Eivskd o
&3 2

1. kKBS Bk —1.5~29.0°C 2 fow,
2A¢ KBS 10~15°C 24 A-ga R} §10°C
g3, Head kEE 4 HEAA4 20°C 5
22 % EEHgdd. JdEdd e KEY ER
wz} 21~29°C 2 E9kt}.

2. pH 4 4Fg8#{ke 6.68~8.50 0|5l or, P HEF
4 pHE LEKRAH AOELE WEFE Hifs
gom, MHARANAE 84 sH7gl=. 28 B
HEel B Hfd = 238 ERAR Ex W
RkiRe] wolA & R¥EFHSEI A

3. B3 lon B SBLHMEY 7.4~1.020.5mg/!
= HLELRI %5} #atgleh =, HAEE 1.05~33.01
% 2 g-e fiEE Sasgdch. b ¥4k KFiel
Qe HI3KKE 25.76~31.58% o2 BEAV @I
Xo BEE ol w3 g Fl, 2AkBED =&
HMES Jehie REsel it

4. fLEE BE BEREY BLEHET 1.45~14.94
mg/l G om], L, iRt & KB BES
smg/l B kol ®m, MRKRE XKE 2% HEEMEQ
3ppm & B 5 Hist4 =t

5. BB BMEE 1.360X10°~5.650X
10t p/em o, EEABAA Rob H/ O KRA A
S o BEEC wHERde £ KA
w2 gre® Jebuh

6. BEHEEY 4 BHEYE NO-N:0.008~
0.040 mg/l, NOs-N : 0.038~5.253 mg/!, NH,-N : 0.
100~2.685 mg/l, PQ,-P :0.003~0.084 mg/l, SiOy
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Si:0.154~6.123mg/l Qo v, £E BE: —BH
22 b, AR & BERLSJ, BER
o) Bekuv Lol #ks] EiR= o] WRARAA BE
b wolalh. 3 WA A BR, B{Lafe)
20 4ER0el] Hhsted  2~3 4% /=R gl =R
RiBEGe] 8 "=t

7. KPR RERY SHEEE 7. 3~460,000/
100mig o, @R ZHE BEMY PEKEe]
Aol SATHEE 3,476~34,700/100 m! & 2 fEE:
B BFRET JEgch o) KR &%k A3RA
FAZANA AR FHhkE H1KBEI KEH2
1.100~460, 000/100 m! = £ 2 k% 2} 54 &3}
A HEse s+

EERABE REHRS 27H#ETS 3.6~460,000
J100mi g o], REgEF] AL} 22 Rife] ot

BERE SEME 0~46,000/100m! &) SERET
FERABE 22 Bl

8 KBE#FHoz 4% Fzs M 452K dd4
Escherchia coli group-& 127 g{#k 8 28%, Citrobacter
Jreundii group & 82 W # 2 189, Enterobacter aer-
ogenes group o] 141 ##, 31% = =AY wgred,
aEE A Gl 22 BES

9. &EW £l BIEL <30~1.2X105/ml g
o, & KRHEZ FHEPEME] Bhadz A5
L Bl

10. & KRAA FHE FeEd HE & 659 Eikh
o| A Pseudomonas o] 279 B#k(42%)24 AY &
<+ o w], Flavobacterium cytophaga Bgo] 131 E#k(20
%), Moraxclla Bo) 728#(12%) MHelg 2w,
Bacillus o) 0.3% 2.2 Ad e HES el
ek,

E2} 3

& RHE EfTstesl BEE A 24 #l
KEAR B R &I A KRB ¥ 58, A &
ERL v Fetd A BAH=IU
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