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Effect of metals(Cd & Zn) and its nitrogen compounds on
growth of bacteria isolated from the three tributaries
and lower reach(Mulgum) of the Nakdong River
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Investigation was carried out to observe the dominant bacteria and the effect of metals(Cd & Zn) and its
nitrate compound on growth of bacteria isolated from the three tributaries and lower reach of the Nakdong River.
Mean CFU(logio) level was highest in Kumho River(8.30 CFU), Nam River, Hwang River, and Mulgum
followed. Staphylococcus xylosus, Staph. lentus, Pastewrella pneumotropica, Aeromonas hydrophilla were
dominant species in each study site. Cadmium powder and Zinc powder showed strong effect to inhibit the
growth of Micrococcus spp., Pasteurella pneumotropica, Aeromonas hydrophilla. But, nitrate compounds of Cd
and Zn(Cd(NO3);4H,0, Zn(NOs)6H,0) did not clearly show the strong effect to inhibit the growth of dominants.

Key words : bacteria, Cd, Nakdong River, Staphylococcus lentus, Zn

1. A & S ud 4 o Bk ople, HAE U 283
LA 2uE 32 F.A3de §9a7 2 A Z7(EH AsEd d9)E WEA sy, 8%
A, THoRRE WEEE A28 A a5 oL e JFL A’ A FEEL
o2 Q3te] As Sdxo] glon 3bd Fw o3 HHWEBE slo] Ede] 1y {71EA F
o A EUx §9¢ #H5e guke wm gy FAdte] e stetgted welA, oed % F
£ odATE Z+E 2 PdEA F B3], 3% w59 o ArE S ¥ g Adow A
& FARZ s FAEA SA4S Vet W ZdEnh
Z Fo A&EHog AFI7] Wiol HeldyE AgE FA Ayl Frlede F)AHde-
23le] AefA o] 2As|z, £ANEA e B gradator) 2 #FYAHreducen 24 #71EE S CO
oJAbES FE AARAY AEAMAA FHHo) Z  EE FUIY TLE WD AHAS FAG=
=L oA W2 Y8 Be T4 e 5 229 8 oyA 3E Fod 9L 29
22 2 2942 n! 918 g mazgse &x AnM AFEHY 4% B - 8%y 29
F718S BT = o, FHol29 A g&F  (pH, 2%, YR Sl st FFS Lx,
A9 NEZ2HIE FH AP Al g7 o
Corresponding Author : Jae-rim Park, Dept. of Environmental Efﬂ‘/q $7_ﬂ o ABHEA = 928 ot 2}‘:}_ i
Science, Silla University, Busan 617-736, Korea g 83 Mol 2 EAY HE 53, 54 3
Phone : +82-51-309-5460 & w78 902 Adtd I =43 Ao o

E-mail : jrbahk@silla.ackr

183



g g-EdFo8b AR F oA
S =7 o} B A88 R HIE sk e
957 92 AefdE 91 48 skt 5 A :
M2 1987 1149 ol % stFA Yol E58 & + 7
9 %3 eutrophication)”} 7F&38tEn e AA]
th? 1900 ) o] F o] 7o ¥oddks} Hafol Azta|
ol we} YA +x mﬂb@r HNEZHIAEY F
R %}J’ o g st s Ays
Ttk S, 2 9V 5D fde £F, A
E 9 EF Y $3E 220 #F A7st 3 99
57 3 749 AYE, EG W F5 £59 i
+9 Fd A5 #Ae e A7 FHEHA
o A%e vEZ 49 F .87 AMAA AY
9 odEd BEX 9 £F B4 #AE AFE T oUSAN
et 2y, 45 FY AFo Exd=
78 F3&0 AR FHd vlAE Jgel BB A
Q7E el Aol CN
Bodgol e A AR g Fa HFUd
23 A7 GEH FFEZ FUHE 22 A AF Fig. 1. Map showing the sampling sites for bacteria
(&7, 257, Bhe £%F Azse ATl A isolated fr.om mid to lower reaches of
F5E 245, 4 AR $45¢ F48D, 2 S e e the estuary dam)
= 1 ALft L : Mulgum upward the estuary dam),
Ex‘?‘o'g%o%fii & 5] o) ;—f”"”/k)oﬂ /{?%} 2: Nam River(92 km upward the estuary dam),
ddeof slz Qe Hid 55(Cd & Zn) -1 3: Hwang River(121 km upward the estuary
A43g o] ZF Ao Fdd $4 AT F dam),
2o oA dFE AYste] Eastaz o 4: Kumho River(169 km upward the estuary dam)
2. 4% oA 9 A Wy 8 MM A nutrient agar plated] EZ3ke] 20T, 22
2.1. ZA A" 2 A7) Az wjekatgd AAGAE 2709 nutrient agar
19994 5%)—‘?“51 12¢ 77}11 e kAo HA. plateo]l AlE 05~1m& glass hockey sticke 2
A Qe Fo FH5Hde BF HEFHS 454 smeardr F incubatoro] wldste]  CFU(Colony
F - 3tel -rl74?SL AF A AR, &%, 83 Forming Unit)E A ch
el AFe Aas 2 F 5HE FIYsson, 222. Add A
o] M2 v AEG Mt 742 AFE o A ZAR P A 58 wldg T TF F 54, 8¢,
F3lHA FF&o mxE A dF gl < 19 9 1299 $4% S apiPE, 20E Streptococcus
is=a ‘3—1 20 Staphylococcus kit(bioMerieux, France)S ©]
ZAAE L g g g3le BAsbget
) 253045% ﬂ?%ﬂi%j‘H 27 km 4H-A
Ay AT EHF FFUET AT 223 24 4 0 24 3gEY HG AF
2) BB (SE% ﬂ?%gi‘ﬂﬁ 92 km &EFA BA0E BAo] Ao Fad wAe dFS
) ANEE gord F(EFER) %ﬂ‘—?:@vgi‘f}“} 013}1’3}7] %’43“’4 G574 R #
3) FF(EEZ STECZEE 121 km AFA A 2U(sludge)old BEE F4F 5 220l &
Ay AAEE FAF AFW Fue (@A) 2 Hoz gl 7}‘: (Cadmium; Cd) 2 o}
4) 2ER(GER TS0 ZEEH 169 km 4HA A(Zinc; Zn)< Meste] 1 AA3EES) cadmium
) hFA e T AE () nitrate(Cd(NOs); - 4H20)9} zinc nitrate(Zn(NOs)z -
6H,0)2 z}zel oA FF) ztzh 01, 05, 1, 2%7t
2243 Wy HEE Hriste] AT F4E 4A7F G E 324
22.1. AFF(viable counts) &4 7450t Feralgrl wigFEAL wYEE 20T, 120
7} AAe & ug #ug FALdd gAME pmoz g wiFsHn, oA F42 spec-

134



Aol Sl vA

ay

trophotometer 20DZ 600 nmol A FAE=E ZAHs
o F4 ALE dotatgn.
3. A% 3 2%

31 TS

ZAA oA el AT AdTE Table 13
Zu) ZoA AFE AadFe Fdlogwe EF
o] 7}4 A 1(3.40 CFU), th&o] #7371 CFU)L

Z Uehgtt o2 M RAA 9 A HAeAdd &
29 AT A7)t 999 454 CFUe|H, 3A
217+ 1049 287 CFUE yely 2 &F F 713 @2

‘]_g_ qg}mq ;(]Crh:ﬂ ;‘(}017} 3}0 ge 7971}
129, 23742 A9 1082 7,10, 1299 TF7
HAZ AUk WH g7 114, 54, 9¢, 699
7}7}y 860, 856, 849, 756 CFUY +2& & A
Aquct A4 Jebgtth

AME HuAE 5493 12¢8¢] B ALE dx
p=R _1[: A 01,} xl—;{%;doi E'_J,} 7;]§§ 7]_;(4
Hee Y EAE AN A
Hlwatd A&(387 CFU), 547l
CFU), 7}=(506 CFU)® &o2
Hol 7hg Ht v olfE FFE 4
el & 4 Urh

S

Table 1. Viable counts of bacteria isolated from the
water samples of three tributaries and the
lower reach(Mulgum) of the Nakdong River

(from May to December, 1999)

Site Mean + SD Max(month)  Min(month)
Nam River 443 £ 001 6.11(May) 295(Nov.)
Mulgum 340+ 058 ABA(Sept) 287(0ct.)
Hwang River 371 + 001 5.23(Jun.) 323(Nov.)
Kumho River 659 + 193 8.60(Nov.) 411(July)

* Each number is calculated with logio.
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Table 2. Identification of dominant bacteria isolated
from the water sample of the three tributaries
and the lower reach of the Nakdong River
(from May to December, 1999)

Month May August November December
Site (Spring) (Surnmer) {Fali} (Winter)
\ul Chryseomonas— Unk(Grame, Micrococcus Staphylococcus
Augum luteola bacillus) S, xylosus
Nam River’ S | Aeromonas Aerom i
Nam River Staph lentus hdrophila hycropsphill icroc. spp.
) Past, Staph Past Unke(Grams,
Hwang River . . . )
pneumotropica sgprophyticus  preumotropica bacillus)
),
Kumho River  Staph lenfus  Staph lentus Unk(Gram)

pneumatropica

Tiver is indicated the tributary of the Nakdon River.
‘Unk’ means 'unknown’.
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3.3.1. Micrococcus spp.
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Fig. 2. Growth of Pasteurella pneumotropica isolated
from the lower reach(Mulgum) and the

tributary of the Nakdong River from May to
November 1999 in the presence of Cd and its
nitrogen compounds.
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Fig. 3.2. Growth of Staphylococcus lentus isolated
from the tributaries of the Nakdong River
from May to August 1999 in the presence of
Zn and its nitrogen compounds.

3.3.3. Aeromonas hydrophilla
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Fig. 4. Growth of Pasteurella pneumotropica isolated
from the Nam River from May to November
1999 in the presence of Zn and its nitrogen
compounds.
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