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Effects of Vegetable Extracts on Nitrate Reduction and Oxygen Respiration
in Escherichia coli
Mitsuko KATO, Kunio YAMAOKA
Abstract
In some bacteria such as Escherichia coli and Peudomonas denitrificans, dissimilatory
nitrate reductase (DNRase) is induced when the cells are grown with nitrate under
anaerobic conditions. We have reported that DNRase activities in Escherichia coli and
Pseudomonas denitrificans were increased upon incubation of the resting cells with mono-
valent cations and in contrast, decreased with cysteine.
The conversion of nitrite to nitrosamine which is carcinogen is a serious problem. This
facts promoted us to investigate the control of nitrite formation by Escherichia coli cells,
since this bacteria has no activity of denitrification.

In this report, the effects of some vegetable extracts on monovalent cation effect on

DNRase activity were investigated.

Furthermore, we recognized that monovalent cation affected oxygen respiration in

Escherichia coli .
were studied, too.
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Therefore, the effects of some vegetable extracts on oxygen respiration
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Fig.1 Suppressive effect of kaiwaredaikon extract on NaCl-induced
activation of DNRase : None(Q), 0.5M NaCl(@®)
0.5M NaCl+kaiware(M)
NaCl® BF 2l % © I A 72V 3 BB B T A LB ]
MELLTH. £ODNRasel& i3 —E7/ZAH, NaClZ
A TZRIILEETIZ302 & TII LB ] & Sk ICDNRasei& %
I EF U7, —7%. NaCl& 3R BF gtk & mRs i in 2
THILEET S &, JLERFFEIAHEMA U T S DNRase D%
ot L B3 RS ahoiz, o &3, B
Hi%ANaClic & S DNRaselE L Z MK L= &E X 5N
5. RIIGRERDSID, AL TLILILDHRT
RTALEE L T HDNRasefE HIC K E B2 5 X Iadh o7z,
IOZERNITLVY A a iR FL— D&k
fERTNaClo@ZE 2R Liz&E X 7=,
(3) BB LUREMILEDOMEETTRERIEIEIC



KW R DR BEE TCRER & FRSRIFIRIC b5 2 PSR R0 OMBESEER T, I RISRAE) 97

NI BEER

Fig. 10#RED A1 7L 2212, NaClATLEIC
& %DNRase #EH LA ZMBETI2HROH D Z LMD
Mo/DT, HEMICERYT 58 EFRB LCREEMH
BORNRZ FIRRITRE LTz,

Table 1 Effects of vegetable and fruit extracts on
NaCl-induced activation of DNRase activity

DNRase activity*
in preincubated cells

Additions

(0.25g/mL) Without NaCl With NaCl
(0.5M)
None 100 502
Garlic 86 436
Pumpkin 108 66
Welsh onion 81 100
Kaiwaredaikon 112 107
Broccoli 69 103
Bean sprouts 160 146
Carrot 98 226
Chinese cabbage 162 106
Pimento 118 130
Chingentsuai 105 7
Parasley 160 142
Celery 92 172
Lettuce 108 84
Eggplant 96 122
Potato 96 56
Melon 88 163
Kiwifruit 214 195
Apple 123 429
Banana 140 125
Satsuma mandarin 87 184

* Relat ive activity
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Fig. 2 Effect of NaCl on O2 uptake ( @ ) and DNRase
activity (O ) in nitrate dissimilating cells
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Table 2 Effect of NaCl and broccoli extract on O2 uptake by %#‘:ﬁéﬁé &m@ﬁm%@% H < H L< Eﬁiﬂ}r‘%ﬁﬁ
E.coli cells grown with nitrate respiration @f&—F’EWJ“/‘fio Z MO EiENacl @&iﬂ?;&czﬂ-@-%
HRIIDNRaseDFE L BHRICHEL TS I &2 TR

Preincubated with Oz uptake DNRase
(Relative activity) (Relative activity) é 'd‘fto
None 100 100 D Z &S, Ecoli KM THEROEET SN
NaCl (0.5M) 1 501 DYWL MER TR T TEEFE T % EDNRaseDIERICK
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Table 3 Effect of NaCl and broccoli extract on Oz uptake by E. coli 7&75“;#7@?6 &ENaCl iz &k %;ﬂ%‘ilibi%%&:mﬁﬁug n

cells grown with nitrate respiration or oxygen respiration
BIEMIOMRICE DS M LT T2,

Oz uptake
Preincubated with ( Relative activity )
DNR-Cells* OR-Cells** 3. BEXW
1) K. Yamaoka, M. Kato, and T. Kamihara,
None 100 100
Biochem. Int., 16, 829-834 (1988)
NaCl (0.5M) 1 33
2) K. Yamaoka, M. Kato, and T. Kamihara,
NaCl (0.5M) + 78 105
Braceoli Extract Biosci. Biotec. Biochem., 56, 1601-1603
(0.6g/mL)
(1992)
" Cells grown with nitrate respiration 3) P. R. Lambden, and J. R. Guest., J. Geb.

** Cells grown with oxygen respiration

Microbiol., 93 173-176, 1976



