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The rtelalionships belween the explosve 246-trnitrololuene (TNT) degradation by Stenolrophomonas maltaphia and several
relevanl physiccchemical environmental parameters were examined. At neutral pH of the cullures, the degradation of TWNT
proceeded [0 completicn, whereas only about 50% of TNT was ublzed when the cultures were adusted fo acidic pH. The effect
of vanous co-substrates leg, olucose, fruclose, acelate. cifrate. succinate) on the degradalion of TNT by the lest culiure of &
malfoptuhia was evaluated The resulls indicated hat, among the varous co-substrates sludies, the test!culiure that received 2 mM
fructose degraded 100 mg/L of TNT complelely within 20 days of incubation at ambient lempsrature, whereas partal degradation of
TNT was observed in the test culture with acelate, cilrate, or succinaie as a co-subsirate, respectvely. In facl, fruclose was the
best co-substrate for TNT degradation In this sxperment The sffect of supplemented nitrogens [eg, (NHeSOs, NH.C! urez] on
the TNT degradation was monitored. All supplemented nirogens i ihis study were inhibriory to TNT degradaton  Addiion of 1%
TweenB0 accelerated TNT degradation, and showed complete degradation of TNT within 8 days of incubaton. Addition of yeast
extract resulted higher growth vields, based on iurbidity measurement, but 1| inhibited TNT degradation
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Table 1. Morphological and Physiological characteristics of
Stenotrophomonas maltophilia,

Morphelogical characteristics
Gram staining Negative
Cell shape Coceobacillus
Physiological characteristics
Indole -
Methyl red -
Voges—Proskauer -

Starch hydrolysis -

Gelatin hydrolysis +
Catalase +
Oxidase -
Simmon’s alrale +
HoS (KIA) -

Lithmus milk{peptonization) -
Chnstensen's urease -

MacConkey agar

Phenylalanine deaminase -

+, positive reaclicn ; -, negalive reaction
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Figure 1. Degradation of TNT(@) by the culture of 5 mal-
tophific and the associated changes in optical density al 660
nm(C) and pH (WD



318

010

Optieal density (A}

0ot

Reswdual TNT (mg/l)

Days

Figure 2 Growth of the cullure of S. maliopfilic (A} and
the degradation of TNT (B}). The media were adjusted at
pH 6 4(C,4), 7.20,@). and 8.0, respectively,
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Figure 3. Growth of the culture of S maltophilia {A) and
the degradation of TNT degradation curve (B} in the pre-
sence of co-substrate - 2 mM each of glucose (4, fruc-
tose (@), cirate (AA), sucomate (%,%), and acetate
{CJM. No co-subslrale was added in the medium ().
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Figure 4. Growth of the culture of S. maltophifia (A) and
Lhe degradation of TNT (D3) in the absence of mtrogen
source(<>,#) and in the presence of nitrogen source, (NH.}:
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Figure 5. Growth of the culture of S. maltophelia (A} and
the degradancn of TNT (B) n the absence of yeast extract
(O® and in the prescnce of 150 mpg of yeasl extracl{]
W per liter.

al=le] Arlste] AWEGAyF HrpEA] ek el g mEtd
TNT 3ol wlale 43L& wa, AAsH4Entt (Figue 6)
Tween 80¢] H7HE A2 Ar7bsAl g2 ol vl& 248 &
o|2 JEMigich TNT 2& 5y A4E2 doFE 3977
#a% 27t eEhlden, TNT 2ale] gz gLk
FAEANE ek old Ade TNTS &aj=7 of¢ 4t
71 W] AWNSAAE HEEE A B F SRS
e 5=0] hcavailability S 3417 3, TNT 28 o529 M=
FHE =8 722 WA AZUE TNTE =98 5
AT 9% sv Aoz godrt E g7dr dodl

ks
i
e

01

Serratia marcescens®| 2% Tween 809 F7le]
'NT Tah3xl a9 drlahal e
GREHA FFHEEEA TNTY AT-Re 2By ddys
slst H0E, 282 ARG eR AMEEE TNTH 28
EgT A7 cdse g Aeugs 24 £a885
A9 Ao ojete] A== o2 ALY FAAE FE
7] A& wyoes nlAEIE A Hedd visl @k
ok INT2) 285 713l Ads Edsiel 1834 TI\"I 2|
AZ #g of b4 Zestets gEaclel nRle A% o
0}04 ZAEgen o)yt dFE Edlg TNT AAd 238
Hgb z27ds FYA3d £ dFe FHE 29407 @

E‘
#aA4 2azA INTY £27 AA2 9% 49ons 42

P L= <1
)

—

5



320

020

Optical denstty (Aol
= []
= o

Loy
[l
@5

0o

Residual TNT {mgA)

o 4 8 12 15 0™ ]

Days

Figure 6. Growth of the culture of S maitophilia (A) and
the degradation of TNT (B) m the absence of additional
Tween 80(C@) and in the presence of 1 ml of Tween 80
(LI per liter.
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