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AbAx ] £ F--F 53 22 vl ok 373 2] v 3}l o} 2} FA B4 38A AT Rhodobacter sphaeroides D-230
o] ghEo &= AtA fr A of) 2831 A4 54 S A A3 A E ] SODE 3718 Wl A= 27 Wi
A 2] pH7E 7Y o, 714 vl kol A= pH 8Y o A o] 2wt A 9] 93 SODE F G2 A A 2F o
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Tl 22 hovin serum albumin (Sigma, U.S.A)E A83HTT.
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catalase®] 1 Unite 1% 8¢t 1uMe] H,0,& #3leh=s 582
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Fig. 1. Effect of sonication time on SOD and Catalase activity
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Table 1. SOD and Catalase activity of R.sphaeroides D-230 after
culturing for 30 hours under aerobic or anaerobic conditions.

Culture Growth Final Nitrite IC-SOD EC-SOD Catalase
Condition (A.,) pH (ppm) (units/ml) (units/ml) (unitrs/ml)
Aerobic 312 944 0039 12416 1705 480.4
Anaerobic 328 9.33 0.0328 5.261 0.369 417.1

742, iz 7A0] SODS} catalase@HAdol o]® WElE FEX
2 oo} B7|9lskd, 5714, E71HQ] vk o 3041t i
&3 FA A BEAh HE FE35)Y nivite B4 FH SOD9}
catalase?] 842 S35 cH(Table 1).

3714 w0 FE3 IC-SOD(HEY SOD), EC-SOD
M ES] U= SOD)9} catalase?] FAo] He AL H7|F¢l %
A HT} 28 s ot RAYS ¢ 5 AR IurEgoz
ANEIVE uAAEL AT EXSHA njAlEe] AEY 5= Qe
AL AL AT KAt ALk fFRAE AAT 5 Ae
SOD7} R1ojA] oletar AZEE sk, Fr1A vAES] H9olx
. SOD9} catalase 5 2ol fallst 4k4E AASR: E4E T
< 3 ey o}y #0189 2700M o8 E4E0] o3l v
T sheAle o WEAA gt B AdolA ARES B4
B v AWEQl R sphaeroides D-230% E7A4 FAAME
SOD7} A=V 4o 3714 2AET 714 oA B
S ¢ F Uop ® F oY 2AX EF 1C-SOD2] B40]
EC-sOD2] &4t gom=z FA4E soDv) Feof HEse
ART Al A= 5S¢ F AU

o

H{ 2k % 7| pH7t SOD2} catalase B0 Ol X[= Q&

Ormerod M|AE 7+ pHZ ZEslo] @A) ANRZ F
270 wjeksiact. viokeE FAlA a4 AL 531 SOD
B8 ZAYcHTable 2). AEW SOD= 57] & wjdoll M=
pH 7, @718 wigoliXe pH 89 ol 43 dzke]dA &
Aol ¥& vha AR #E SoDE & o KM pH 6014
ZAo] EUTE Catalaset= 5 27 B5F FARZAAM Hael &
& Bom, 4 pH B M F43] &40 ol

Table 2. Effect of initial pH on nitrite concentration, final pH, SOD,
and catalase activity

Culture Final Nitrite IC-SOD EC-SOD Catalase
Condition P pH (ppm) (units/ml) (units/ml) (unitrs/ml)
Aerobic 5 5 000406 2.099 9.068 201.1
6 933 00104 10321 9.317 342.6
7 945 0.00986 13.353 0.04 558.6
8 9.39 0.00782 12595 1.242 528.8
9 933 000551 9446 3.665 424.5
Anaerobic 5 5.03 0.00609 2933 9.119 89.3
6 688 000377 522 14.164 1415
7 8.16 0.0171 5.455 6.687 387.3
8 893 0.0203 7.683 0.02 350.1
9 895 00058 6.804 0.182 312.8
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Methyl viologenO] SODS} catalase £M0|| 0| X|= 23t

E. coli®] Mn-SOD2] F5A2 €& methyl viologen(13)°]
BX38 71421 Rhodobacter sphaercides D-2300) 9| X & Fa&
AE37] 3t 2t TR iR Friste] vkt @Al A
AooNg 32319 SOD S ST Fig. 2).

Uk © 2 methyl viologen M Xulel] 0, o] QS 571
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£ Ao 5714 g 8714 s T 23 2RO
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S T F I
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o r
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ATHA).

B Ao giR|e] AE Fo|x FEoled) FR FEHEEL

™

b
Absorbance (660nm)

Specific Activity (U/mg, Protein)
8

Methyl Viclogen (mM)

—&— A-$0D —=- An-$0D
—F— An-Catalage —¥— A-Growth

—4#— A-Catalase

—h— An-Growth

Fig. 2. Effect of methyl viologen on SOD and Catalase activity
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Table 3. Effect of metal ions on growth, final pH, nitrite concentration, SOD, and catalase activity

Culture condition Metal (1 mM) Growth (A) Final pH Nitrite (ppm) SOD (units/ml) Catalase (units/ml)

Aerobic None 2.4 9.15 0.00290 533 148.98
Fe?* 34 9.04 0.00232 13.17 504.52
Fe** 3.6 9.08 0.00290 12.69 446.93
Fe* + Fe** 5.5 8.83 0.00232 1278 479.73
Mn?* 24 8.02 0.00464 446 1483.98

Anaerobic Norne 15 7.85 0.00435 2.95 17.132
Fe** 3.2 8.57 0.00435 334 46.928
Fe** 32 8.66 0.00377 3.15 41.714
Fe?* + Fe™* 40 8.66 0.00435 3.92 67.040
Mn* 0.7 95 0.00551 11.57 74.488

AAE 7BEjR| o) FE0)]-2Fe(ferrous ammonium sulfate),
Fe(ferric ammonium sulfate), Mn**(manganese sulfate)s &%
F=7F 1mMo] EA| @8] A7l (None, Fe?, Fe®, Fet+Fe™,
Mn*?), Rhodobacter sphaervides D-2309] 25204420, 31)%)
biotin(10 pug/L), thiamine(l mg/L), nicotinic acid(l mg/L)S 7}
Blod 2447w & FA0] B4 W3S EskHnt

Table 30 ViERd AX & 3718 ZA0A] Fe?, Fe*, Fe’+
Fe7} Z7He 9ol F40]lo] F7EHA e AR T )
o] F4E Hole whdol, MnRhe 7 & wle Fol
o] F7hEA & Fefot HIg FEE Hole ZoE Hop
Mn*2o] 3713 Z7dM= SOD B4 A viAA k= 2
= €AY olHg Aol TU1H 2HAM HAHE
SoDe] BAagA k] A4l ojgh 2191A] HE= Mn*e] SOD &
A& Aslste AAA= & = flick ¥ #8718 A4
oo} Withe) e AT ey 5713 Z3A9 A= Fe-SOD
7} AHEE & 4 Utk Bacteroides fragilis®t 22 R Zo
A F2&3 SoDE F4F91Y Mn EE FeE 7T 202 &
Ho] Egzg ATh9). T718 ZANA catalase?)
232 Mn*? ©] VMR A7) Fe Al F50]129] oA B
o A Jeldon, 718 2adE 3401y S5 A

O =
A %EE

i ]

1007

Inhibition rate, %

Aerobic culture

Sodium Azide, ;M

A

Fig. 3. Effect of sodium cyanide (A) and sodium azide (B) on SOD activity by adding various concentraion of inhibitors in culture medium.
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glo] vig=gk &8 Vel ole B o AL #5571
UutA Q) catalase®] FENQ) ferric A F&EA Fhold, 7
2T AAZHQL o] wof F&ol9) FU1EQL FHutl
= d ol @4o] FRHA g Ao AlgEHH.

XM= 2 SODL} catalase?] EA B3}

wjekeel] SOD isozyme®] 78 AAZ €eiA = NaN, %
NaCNE ZH2 #Z5%7) 0, 0.1, 03, 0.5, 0.7 mMo] HA &7}
gt ormerod BiA|ONA] TS AUSE Fof] &3 Ea Ao Y
£ £43% 49E Fig 39 eI 5 oullF 2604 wljg
3k R sphaeroides D230%]4 &3+ &7} NaCNell 2J3] A3}
2] Fokom, NaN;2& §714 wiek 20 A=E 03 mM o) gl
Al F4% 899 AsNE 7HAskeh webA R sphaeroides D-
2308 #8713 HjYdollE Mn-SOD7} AAS = AL gelg ¢
AT} Catalase®] B4d-2 NaCNZ} NaN,ol| <3l 543 &4
NS BAT} R sphaeroides D-2302 7134 wdS & o
0.5mM NaCN-& 2|3} catalase®] B4 2ASIA ok 75%
o] ZAuk YERRI 2 M 0.5 mM NaNol| &jsixde= oF 8.13% 3
o] gAuk Vel B 3713 wjdelAde 0.5 mM NaCN
o o) oF 13.75%9) 97 JERAAT 0.5mM NaN,ol| 2]s)
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ABSTRACT : Characterization of Enzymes Against Oxygen Derivatives Produced by Rhodobacter
sphaeroides D-230
Dong-Sik Kim and Hye Joo Lee* (Biological Science, college of Natural Science, Dong-A
University, Pusan 604-714, Korea)

The activities of enzymes that act on oxygen derivatives in Rhodobacter sphaervides D-230 were investigated
under various culture conditions. Intracellular SOD activity from the cells grown in aerobic or anaerobic culture
conditions was highest at pH 7.0 and pH 8.0, respectively. On the other hand, extracellular SOD activity was
highest at pH 6.0. Catalase activity was highest at neutral pH in both cases. Growth of R. sphaeroides D-230 in
aerobic or anaerobic culture conditions was inhibited by methyl viologen. As R. sphaeroides D-230 was cul-
tured aerobically, SOD activity was increased about 2-fold by addition of iron ion. But Mn*? had little effect on
the SOD activity of R. sphaeroides D-230 grown in aerobically. NaCN, the inhibitor of Cu-Zn-SOD, did not
inhibit SOD activity. But, NaN,, the inhibitor of Mn-SOD, inhibited SOD activity in anaerobic cultures con-
dition. Therefore, R. sphaeroides D-230 produce Mn-SOD in anaerobic condition, although Fe-Sod is produced
in aerobic condition. The activity of catalase was induced by methyl viologen, however, extremely inhibited by
NaCN and NaN,.



