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KINETIC OF NITRATE REDUCING
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Pairote Wiriyacharee ', Lakkana Rujanakraikarn'
Wiwat Wattanatchariya' and Suthaya Boonthanom '

ABSTRACT : Micrococcus varians is a nitrate reducing bacteria which needs glucose as a
carbon substrate for cell growth and its activity. Therefore, glucose was used for kinetics study
in the modei system. For this experiment, glucose was varied as studied factor to 0.22-0,40 % for
M.varians at 4& hours of fermentation period. It was found that the maximum specific growth rate
(u ) of Mvarians was 0.253¢ hr' and saturation constant (K,) was about 0.179¢ %. However,
M.varians can produce a few of lactic acid content. As a result of this, the pH was also higher.
In the nitrate reduction activity, it can reduce nitrate to nitrite with amount of 80 % in the first
period of 12-18 hours. But the reduction of nitrate was dependent upon the nitrate level in the

system.

1mqn¢wwmunzm wn Il Sudlyn, Sndlwi soeno,
'Faculty of Agro-industry, Chiang Mai University, Chiang Mai sce00,

254



JTINTINENT O (3)  254- 268 (2536)

unfinte : Micrococcus varians \uluaInSuunfitofidesninglem duemowmdwiuld
Twnrmighulsssssouasnaifsrasudan  #afu mafinesamendsosfedonasly model
system Yarimglam i dutiviodndy Taouihflackuiooes 0.220.0 Twam © ¥l voenrawilinleg
Mvarians vinnmameasawuit Mvanians fiein  meximum specific growth rate (u ) 1y 0.2504
#lue" uar saturation constant (Ks) Seinfaoay 0.79e atnalsfien Mvanans saiosfieniafie
Wounsauanialétianan  Salualvrinamaiduniese  (pH) rewdege  Swdufsminaluntio
smtznoulwmy  wudr mwerowBmdidwerznsululeesrilduntisiooas g0 w1218
Fluawrmmnananin - Fodfuiuhnumhzneulummtududon.
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alulafnislffortgnttuiilugrovnizudondinlutiaydn  dudn
trzauarwindvnnifesrnmanianaugunsn wsBndusilined aaunuanilunistn
wazmanIotiziunmlsendelunmudlaslfunniimanindaetssrant Inofe
WurtsAtonlfdwsortgnditudiilustnsuridde 16un Lactobacillus sp. (Nurmi, 196s;
Everson et al, 1970; Bacus, 1984; Gilliland, 1985 war Gibbs, 1987) Pediococcus  sp.
(Deibel and Niven, 1957, Bacus and Brown, 1981, Bacus, 1984, Gillil and, 1985C uny
Gibbs, 1967) unz Micrococcus sp. (Niinivaara, 1955, Nurmi, 1966 uaz Coretti, 1977) %4
Lactobacilli wnz Pediococci \iwylunTdvizinnuanfauatauunfily Fenlvidnam
WunsnfanunfafuunisuanfnfySusosiioatuiinnuiduninng  (pH) sxffanns
naansvas  pH seilWlusmiludegninmicll  Snsfecaesiiviotuudouns
w2 Tnowuingleli%e Lactobadillus plantarum 3 wiuse Pediococcus cerevisiae
wwiubifinseienamnu Fatliwaz Lplantarum swinsdenanlAlussanniaviin
8 Pcervisiae  wwmineinaaldlugamdssssntivin senvintan ey
mnfiirdilustindorluasduaandd  oansedufonmigiulnseafoyfunddala
finanIlé 1w Staphylococcus aureus (Daly et al, 1973), Escherichia coli uaz
Salmonella sp. (Hittikun et al, 1988) \{Twiiu uonvInaufsInIAAnNIALanAn
Tusdnourivlavinuds Ryosutnfirifiddgyrodnyoasingyesndndior wasmaseniy
w095t Lan Soodem e o iun TR e il wlevisesyAunts wan Micrococc
f:lundlte  Micrococcus varians TnoedanaraasSnaron aUBoulummidululng
Tug20uanveantaviin adflsfdigmaniffl P<0.0s (Wiriyacharee, 1990) Deibel et al.
(1961)  Twrwitwnsndnareafertntifefiluios 26 Fluwanvesnriniin
ldrmsenialy)  soefinasismnszdufundonn s §alus  womilvitinin  Mvanians
nanvefifsnafnfuioufigniviadesnanwundoufiduniaunty  ymhude
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Sranaigutulngagalng Inluguihmiinuissesins (Maximum specific growth rate;
u) meensudeinisniaaindoe (Specific product rate; gp)  #elufifiRensnuantn
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rmdNw 10 ndurofng feunrsnfeudandluemns BHI fanena 1 Saneing « Aol
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Mvarians grites$wdwfodgntituivluevnioase BHI 12w 100
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Wounsnuanfiauazainmdluniney  (pH)  waziwiuntBinervarmanininSew
1u‘lmn1ﬁq»lhafmnﬂa’hm1:ﬂmm‘lu1mviﬂm!aou (Residual nitrite) (fouaasinlyl
0,3, 6, 12, 18, 24, 36, unz 48 ¥2lny A A L.
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1975) & wiunaftnsamaniniauSoulumndululegy nanesesds s ngussgnauia
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vhilvnusaeativinsdumnfomundetafiounsauantn (1l 2) winuinde
Mvarians faamostisnanlévioonfoanlissadsoe: 0.7 s vraloaSourifud
vsnavin 42l wazAnamdunanns (pH) gavinoLszan e.6(n 1wl 3) Ao tife
Mvarians $slil s fondnlunastinninuanfelualindios saudnnaadaninuanfn wie
f1 Specific product rate (gp) wuinfun2ldumsuSownsluudass s duswsuhios
fiufle Seranasdecaamamidinfutu Ammef 1

Dry weight (mg/ml)

o e — e — 1 e I —== L
0 10 20 30 40 50
Time (hours)

" 0.22% Glucose 1 0.25% Glucose * 0.275% Glucose
™ 0.30% Glucose * 0.35% Glucose * 0.4% Glucose

Figure 1 The growth of Mvarians in term of dry weight (mg/mi) during 48 hours in
model system (6 levels o f glucose as main factors).
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Figure2  Total acidity as lactic acid (%) changes during 48 hours in model system of
Mvarians fermentation (6 levels of glucose as main factors).
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Figure3 pH changes during 48 hours in model system of Mvarians fermentation
(6 levels of glucose as main factors).
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Tablet  Specific substrate uptake rate (gs) and specific product rate (qp) of
Myvarians during 48 hours,
TIME (HOURS)
%
Gucosg 3 3 12 18 24 % 48
g5 G0 | Gs Q| Gs Q| G5 QP | G P |G Q| G ¢
0.220 008 0,022{-0.005 0.013 -0,007 0,012}-0.009 o.oml-amo 0,010 | -0.010 0.
0.250 0.008 0.027{-0.001 0,019 -0.006 0.017{-0,009 0,011|-0,009 0,008 | -0,008 0,
0.275 0.018 0.033| 0.002 0.01¢ ~0.005 0.018{-0,008 0,011/-0.008 0,009 | -0,008 0.
0.300 0.025 0,026{ 0,005 0,014 -0,004 0,014{-0,007 0,008}{-0.009 0,008 | -0.010 0.
0.350 0,017 0.035| 0,004 0,014 0,008 0,018{-0.010 0.014{-0.010 0,010 | -0.008 0,0
0,400 0.028 0.028{ 0,004 0,01 0,002 0.016{-0.006 0.012{-0.008 0,010 { -0.007 0.0
Note Lgs =ly  (%gucoss/mgools/hr)
2o =Ymu (% addity / mg cells / hr)
Y“ = Callyield  (mg oells / % glucose)
= (X-X)/(S,-S)
Ym = Product yield (% acidity/mg cells)
= (P-P)/(X-x)
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dvdunslieniamas (ngles) 189 Mvanans wuimnishunaiingug
drnaldnsemmfiinddiostu  duneldivindn Specific substrate uptake rate (gs)
Tuwrnzgasam (M3l 1)ussfiefyaansuiowsees st eneta (Reducing
sugar) uasuunaviing] (nwfl 49 wuilurstudvdszann 36 $2lusuaneontsnin
Unashmattufutudniorlignaandngn  Kofforniduuayinnzasossomn
hzamBudfluowafoade.

% Reducing sugar
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Figure 4  Reducing sugar changes during 48 hours in model system of Mvarians
fermentation (s levels of glucose as main factors).
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oA Specific growth rate (u) #ldsnn 1A manilugae Exponential phase

wuinffueneiafiufie S Ruthudenuduiusosmie sty (nwdl 5) uifina
vindunglaodonny 0.4 wudnen u wledmnnsiguleeats Mvanians anns 387y

dhiwzanuiuiunglamszdutensoiufnmatgtulneeate Mvarians Tnoessh
14.

oo 3lafimansn1Inaansfinusndunglasfnitosas 0.4 senndosfiv
EUNTUNAININANAUTIENI A U AuiinainiusesIo i tndu (S0) luns
Anemayigseswunfiloluszuunawinles JMonod fiwude u szusdulaoess
funandniuresmemaduiu (Tov?, 25),

uazifniinAan1IAwamme1 Maximum specific growth rate (um) uazsin Saturation
constant (K) $aufenonntadnsralvieglugusvmasadunss Al (o)

W = (K/u . vSo)+Vu

intercept = vu_
slopg = K/u

Specific growth rate (u)
02

005

0 0.1 0.2 0.3 0.4
% Glucose (So)

Figure s Specific growth rate (u) of Mvarians in model system
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Figure 6

Figure 7
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Changing of residual nitrite (ppm.) by Mvarians in model system
during 48 hours (use 0.22% glucose as initial substrate).
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fowduluntmmanstiwuindn Maximum specific growthrate (u ) fSnnuilu
02534 ¥2lws" wew Saturation constant (K ) firviouns o.17% Savanuna1winwse Mvarians
fpsmshnnnglemyinfuisse: o.7e (Relflunnsdgifulalifldetintlsses  Expo-
nential phase weafefondns  edmuninglamisonindnmigitulnseafesnan
wiullalumiy e,

WeRvonmismatudin  (nglne) Adudurenmaeigiulauazniam
mnssynase Mvanans wuinfinadniunglaadonaz 022 Afinawefiunawsioants
fadin  Wldmasnudonaraluntineassfine sz insamn iR lueamdululesy
voufefanany  fevinnimassafiwuifanTndanans antufefudoranavindm
Wihzana 34 $alue widanmoiulddmaufionnbszin 8 Falwavinnwluamd 7
Inuis Mvanans s Model system fiflimaunnnefiazinfsnssufonds  fawuin
wsaulumindulileilftizanoidesas so finn q auiniuveslnfon-
Tumnfituasly wdsvndudlulnifinleny (Residual nitrite) fmsawwuszanaadn
Yoy edufimymientinsmoflusgluposihznevlulasiadu g (NO,N) %avin
nifnwisarmanives Mvanans Tuiunnsigitulnwasnasioudndorinuinfe
Mvanans osawsneininldafice SaormninlklesvidldSouglueglug lunte-
ponlen witnviuntsvinl i Tonilugranwnasusowiin Utnaninficirann Mvarians
WRoaSaulpaovlifivanerenfinluntnoonled  Ssdududesedo$ovnfudl
wiemInlAianAon L9 Lactobacillus plantarum usy Pediococcus cerevisiae §wiu
Srinancsuszneululesy wlenn Spedific product rate (qp) wWudtesiInSlageft
vemmwindamwhihhzna 2 $le dueligfiuanminle$uiunuiuiv
voslwemaviln  Model system farnaefl 2.
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Table 2 Specific product rate (qp) (Residual nitrite) of Mvarians during 48 hours
(use 0.22 % glucose as initial substrate).

SODIUM TIME (HOURS)

NITRATE

(ppm.) 6 6 12 18 24 36 48
100 0.00 1.06 48,29 289 14,09 8,76 525
200 0.04 1.04 61.44 52.94 37.50 8.3 15.38
300 0.00 1.2 67.34 84.07 60.92 40.28 2432
400 0.02 1.06 66.54 103,38 80.24 54.62 R.77
500 0.17 1.82 73.51 111.48 101.48 68.47 271

f#yUnan1neass

nmfnwsamoniseade Mcrococcus varians Faiilwen®hags wund-
Vowudfien Maximum specific growth rate (u) infiu 0.2s34 #2lue” uazfiosns
Unnainglnneraisefianlun i sigutulelaldedamtisees Exponential phasesanss o, 799
Westintlxironintnfsuninuanfeliionan wiramnuBouluwesvlvidiluleyiléts
jouny 80 atalafimlunaliUszlonivis 0 Wwszuuntaviine s fan waa s dunInsen
Taga Al AnBwmuasd sy Bossssseshileey daofuSonasls Myvarians
fianfuusntnuetruunfiuetinfy v Tl Anmun waBn Ao fidmasisans.

naanssudszne
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