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TOM TAT

TNT (2,4,6 trinitrotoluen) la logi thudc né quan trong cé dé bén héa hoc cao, tuy nhién, nd
ciing la hba chdt c6 déc tinh cao. TNT c6 thé dwoc phin hiy bang cdc con duong khac nhau,
trong do c6 con duong phan huy sinh hoc. Trong nghién ciru nay, ching toi tién hanh phan ldp
cdc ching vi sinh vdt tir nguon dat, nueée bi 6 nhiém TNT va khao sdt kha nang phan huy TNT
ciia ching. Ham heong TNT con lai dwoc do bang phwong phdp quang phé va dwoe phén tich
bang phuwong phdp sdc ky long cao dp (HPLC). Theo két qua phan tich da thuc hién, hai ching
TNI va Z121 c6 kha nang phan hiy TNT ¢ nong do ban dau 50 mg/L véi hiéu sudt lan lwot la
50,24% va 65, 28% sau 5 ngay nudi cdy. Hai ching nay dwoc gidi trinh tw thong qua phdan ing
PCR véi cdp méi rARN 16S. Két qua gidi trinh ti va so sanh trinh tw trén ngdn hang gen ching
TNI thuéc chi Pseudomonas, ching Z121 thugc chi Klebsiella véi ma sé ding ky trén GenBank
twong wng la MZ165355.1 va MZ165349.1.

Tiwr khoa: Vi sinh vat; Phan 1ap; TNT.
1. MO PAU

Viét Nam 1a mét trong nhitng qudc gia bi 6 nhiém bom min 16n nhit va chiu hdu qua ning né
nhét trén thé giéi. Nhitng loai bom min khi chén vUi duéi 10ng dat hang chuc nim s& c6 nguy co
16n vé viéc 10 ri thudc nd, trong d6 thanh phan chinh 1a TNT (trinitrotoluene), RDX (hexogen),
NG (nitroglycerin), DNT (dinitrotoluene),... TNT (2,4,6 trinitrotoluen) la loai thudc nd quan
trong c6 do bén héa hoc cao, tuy nhién, no cting la hoa chat co doc tinh cao. Hién nay trén thé
gidi, ¢ cac phuong phéap xtr Iy TNT bao gdm céc phuwong phap hoa hoc, phuong phap vt 1y va
phuong phép sinh hoc [3, 5-7]. Cac qua trinh phan giai TNT bang con dudng vat 1y va hoa hoc
nhu d6t, hdp phu, hay théng qua qua trinh oxy hda nang cao da duoc nghién ciru. Tuy nhién, cac
phuong phap trén thudng tao ra mot s6 san pham trung gian c¢6 doc tinh, xtr 1y kiéu ex situ (lay
chat 6 nhiém & vung 6 nhiém ban dau, va xir Iy ¢ noi khac) va co chi phi dit do [4]. Xt Iy TNT
bang cach dbt 1a phuong phap dem lai hiéu qua cao va duoc sir dung rong rii nhat, nhung doi hoi
nhién liéu gia thanh cao va thuong sinh ra moi trudng cac san pham trung gian c6 dgc tinh. Oxy
hoa nang cao yéu cau diéu kién phan tng rat chat chd. Xir Iy TNT bang bién phap hap phu gép
kho khin & su lwu gt lai cic hop chat hitu co khac trén cac hat carbon hoat tinh, dua dén su hap
phu TNT khong hoan toan. Vi viy, trong nhitng nim gan ddy ngudi ta chu trong dén viée xu ly
TNT bang con dudng phan hily sinh hoc. Sy phan hiy sinh hoc néi chung 1a mot trong nhimg
giai phap than thién v6i méi truong dé xir 1y cac vin dé 6 nhiém moi truong. Phan hay sinh hoc
¢6 thé thyc hién in situ (xtr 1y 6 nhiém tai chd), gia ré, khong doi hoi k¥ thuat hién dai, do do, cé
uu thé hon so vé6i cac phuong phap truyén thong. Phuong phap nay sir dung hé vi sinh vat tur
nhién, thuong la vi sinh vat, thyc vat, va san pham sinh ra tir ching hozc két hop cac yéu to trén
nham ting kha nang phan huy cac chat doc trong méi truong. Trong do, vi sinh vat dugc uu tién
sir dung do kha ning trao ddi chét rat da dang cua ching,... TNT c6 thé dugc phan hiy bang ca
con dudng hiéu khi va ki khi theo con dudng sinh hoc bang nhiéu loai vi sinh vt khac nhau nhu
nam (Phanerochaete), vi khuidn hiéu khi (nhu Pseudomonas, Bacillus, Citrobacter,
Achromobacter), vi khuan ki khi hoan toan (nhu Clostridium, Desulfovibrio).
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Ném 2013, Mercimek va cong sy da phén lap thanh cong Bacillus cereus c6 kha nang phan
huy TNT tur ngudn dat 6 nhiém thube no. Chung vi khudn nay c6 kha ning chuyén héa TNT &
noéng d6 50 mg/L va 75 mg/L véi hiéu suat twong (mg dat 68% va 77% trong 96 h [3]. Trong
nghién ctru ndy, ching toi tién hanh phéan lap cic ching vi sinh vat tir nguon dat, nudc bi 6
nhiém TNT va khdo sit kha nang phan huy TNT cua ching. Ham lugng TNT con lai duoc do
bang phuong phap quang phd va duoc phan tich bang phuong phép sic ky 1ong cao ap (HPLC).
Céc chung vi sinh vat c6 hiéu qua phan huy TNT cao dugc giai trinh tu thong qua phan trng PCR
v6i cap moi 27F/1492R.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén li¢u va hoa chat
Ngudn dit va nude 6 nhidm duoc liy tir nha may Z121, Vién thude phong thude nd; cap moi
27F/1492R cua cong ty Phu Sa, dNTP, Taqg DNA polymarase Taq Buffer 10x, dH20 cua Sigma;

TNT cua Merck, benzene, acetone, NaOH ctia Merck, va mot so hoa chat can thiét khac dung
trong nghién ctru dugc mua tir cac hang hoa chét uy tin trén thé gisi.

2.2. Thiét bi

Tu 4m nudi cdy vi khuan, may lic o6n nhiét, thiét bi dién di dimg, may PCR, hé thong luu trit
va phén tich hinh anh, may ly tdm 5417 R, may do quang pho k&, may Nanodrop. H¢ thong sac
ky long cao ap (HPLC) Model Agilent 1100.
2.3. Phuong phap, ki thuét nghién ciru
2.3.1. Phan ldp vi sinh vt co kha nang phdn huy TNT [4]

Pha moi truong khoang phén 1ap vi sinh vat: KH2PO4: 0,4 g; (NH4)2S04: 0,6 g; MgSO4.7H:0:
0,06 g; CaCl,: 0,08 g; FeSO.: 0,01 g; Nudc cat 1 lit; pH 7. Khur trang moéi truong ¢ 121°C trong

20 phat. TNT dugc hoa tan hoan toan trong aetone va b6 sung vao méi trudong nudi cdy voi nong
d6 10 mg/L 12 ngudn cacbon duy nht.

Céc mau dét, nude duoc bd sung vao moi truong nudi cdy véi ti 18 5% (w/v v6i mau dat, v/v voi
mau nudc). Sau 7 ngay nudi trén may lic v6i the d6 200 vong/phut ¢ nhi¢t do phong (25 + 30 °C),
nhitng binh ¢6 vi sinh vat phat trién t6t (moi truong duc) duoc lay lam giéng dé cay lap lai nhu
trén. Sau 3 vong lap, binh c6 méi trudng duc nhit s& dugc lay mau phan 1ap khuan lac trén moi
truong thach LB (Luria Broth). Céc chung vi sinh vat thuan khi€t dugc gilr trén moi truong thach
nghiéng thich hgp ¢ 4 °C va dugc sir dung cho cac nghién ctru tiép theo.

2.3.2. Anh hieong ciia nong d¢ TNT dén kha nang chuyén héa ciia vi sinh vt [4]

Pha moéi truong (1): K,HPO,: 6,18 g; KHoPO4: 1,93 g; Cao ndm men: 1 g; Nudc cat 1 lit; pH
7,2. Khur trung moi truong & 121°C trong 20 phat [5].

Céc ching vi sinh vat dugc nudi long trong moi trudong (1) c6 bd sung TNT & cac néng do
khac nhau (50, 100 mg/L). Cac chung vi sinh vat dugc nudi long ¢ nhiét do phong, tbe do lac
200 vong/phut trong 5 ngay. Thi nghiém duoc thuc hién twong tu véi mau dbi chimg khong bo
sung vi sinh vat. Him luong TNT con lai duge xac dinh so bd bang phuong phap quang phd
(muc 2.3.3).

2.3.3. Phdn tich nong d¢ TNT bang phirong phdp quang phé [4]

Sau 5 ngay, tir mdi binh nudi cdy (theo muyc 2.3.2) thu 10 ml dich, ly tam voi :[éC do 800
V(‘)Il,g/phl"lt trong 5 phut ¢ nhiét 36 phong; thu dich trong. B6 sung 4 ml bpnzene, lac déu, de lang,
chiét 2 1an. Phan dung mdi c6 hoa tan TNT dugce gitr lai, cho bay hoi hét benzene. Bo sung 5 ml
acetone hoa tan TNT; thém 1 ml NaOH 40% cho phan g c6 mau, lac déu, dé trong t6i 10 phut.
Su bién d6i mau sac dugc do bang may quang pho ¢ budc song 510 nm.

Thang chuan ¢6 ham lugng TNT & céc nong do: 0, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 mg/L
duogc thuc hién twong tu (hoa tan trong acetone va 1én mau bang NaOH 40%).
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2.3.4. Phan tich nong d¢ TNT bang phuong phap HPLC [1]

Nong d6 TNT con lai trong dich nuoi cdy duoc xac dinh chinh xac bang phuong phap phan
tich HPLC str dung h¢ thong thi€t bi sdc ky long hiéu ndng cao Model Agilent 1100 v&i detector
chuoi (DAD) dai do 190 + 1100 nm. Biéu kién chay HPLC voi: Ty 1é pha dong H20: Acetonitry!
= 30:70 (v/v); Téc d6 dong 0,5 mL/phut; Ap suat 50 bar; Thoi gian do mau: 10 phut/mau; Thé
tich mau phan tich: 5 pL; Thoi gian lvu mau: 5,27 phut.

2.3.5. Xdc dinh hinh thdi va cdc ddc diém sinh héa ciia cdc ching phan hity TNT

St dung phuong phap nhuém Gram dé nhan biét ban dau vé hinh thai va phén loai cac chiing
vi khuan [9]. Sur dung kit API (bioMérieux, Phap) dé xac dinh cac dac diém hoa sinh.
2.3.6. Tach genome ciia vi sinh vit cé hiéu qua phdn huy TNT cao

Chung vi sinh vat dugc nudi céy’trénvméi truong long thjch hgp dé dat duoc mat dd té bao
cao. St dung 2 + 3 ml dich nuoi cay dé€ tach chiét DNA tong sO cda vi sinh vat bang bd kit
ANAPURE Bacterial DNA mini Kit.

2.3.7. Khuéch dai gen [10]

Genome sau khi tach dugc khuéch dai trinh ty 16S rRNA bang phan tng PCR véi cap moi co
trinh  ty nhu saw:  27F  (5’-AGAGTTTGATCMTGGCTCAG-3’).1492R (5’
TACGGYTACCTTGTTACGACTT-3).

Mot phan tmg PCR chira 1xTaq polymerase buffer, 2 mM MgCl, 0,2 mM dNTPs, va 2,5 don
vi Taq polymerase v6i tong thé tich cudi 1a 25 pl. Qua trinh nhan ban duoc tién hanh boi may
GeneAmp PCR System 9700 véi 1 vong ¢ 95 °C trong 5 phut dé khoi dong néng, tiép theo 1a 35
chu ki gdm 30 s & 95 °C, 45 s ¢ 45 °C, va 2 phut & 72 °C, tiép theo 14 kéo dai & 72 °C trong 7
phut va bao quan & 4 °C cho dén khi st dung.

San phim PCR dugc kiém tra bang phuong phap dién di trén gel agarose 1%. Sau do, san
pham nay duoc 1am sach va guri di giai trinh ty. C4c trinh ty nucleotide hoan chinh dwoc so sénh
v6i ngan hang dit liéu gen cuia NCBI bang cach sir dung cong cu BLAST.

3. KET QUA VA THAO LUAN
3.1. Két quéa phan 1ap va tuyén chon cac chiing vi sinh vit ¢6 kha ning sinh truwéng trén
moi trweong c6 TNT
Tir cac mau dat, nude thu thap dugc chung t6i da phan lap dugc bbn chuing vi sinh vat cé kha
nang sinh trudng trén moi truong cd ngudn cacbon duy nhat 1a TNT véi dac diém hinh thai nhu sau:

&
TN1 7121

Hinh 1. Hinh thdi cdc ching vi sinh vit trén dia thach:
TN1: Tron, loi, nhay, mau hong; M2: Nhan, mép rang cua, nhay, mau ndu kem;
Z121: Tron, 16i, nhdy, mau kem sita; M3: Tron, nhdy, mau hong, c¢é vién kem.

Céc chiing nay duoc sir dung dé khao sat kha nang phan hay TNT & cac nong d khac nhau.
3.2. Nghién ciru kha ning phin hily TNT ctia cac ching vi sinh vit da phan lap dwgc
Chiing t6i di x4y dung dugc phuong trinh bac 1 tir thang chuan TNT (theo muyc 2.3.2) nhu sau:
y = 0,0373x + 0,0213; R*= 0,997 (1)
Trong d6: y 1a hé sb hap thu anh sang & budc song 510nm; x 1a ndng d6 TNT tuong tmg (mg/L).
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Dya vao cong thire cia phuong trinh (1), ching t6i da xac dinh dugc ndng do TNT twong dbi
con lai trong dich nudi cay cua cac chung vi sinh vat khac nhau (theo muc 2.3.2).

Hiéu suat phan huy TNT dugc thé hién trén hinh 2. Biéu do cho thay trong bon chung vi sinh
vat phén 1ap dugc c6 hai chung TN1 va Z121 cho hi¢u sudt phan huy TNT cao ¢ nong do 50
mg/ L (dat 58,24 % véi chung TN1 va 69,28 % dbi véi chung Z121). Hi¢u qua phan huy TNT tai
nong do 100 mg/L ¢ tat ca céac chung phan lap duoc déu thap; tuong duong so v6i su tu phan
huy ¢ miu déi chimng (})C) Bleu nay c6 thé duoc ly glal TNT ¢ nong d6 100 mg/L gay uc ché
sy sinh tru’o‘ng, phat trién cua té bao Vi sinh vat. Thyc t€, TNT co thé duoc bién ddi hoa hoc trong
moi trudng véi toe do rat cham. Didu nay 1a phu hop voi nghién ctru cia Mercimek va cong su
[5]. Nhom tac gid nay da phén lap duoc chung Bacillus. cereus c6 kha ning phan huy TNT &
nong d6 50 mg/L véi hiéu suat dat 68% sau 96 h nuoi cy; su phan hiy héa hoc ciia TNT trong
moi truong dat 16%. Do d6, hai chung TN1 va Z121 s& dugc st dung cho cac nghién ctru tiép
theo trong x4c dinh hiéu qua phan hiy TNT v6i ndng do thich hop 50 mg/L.

% Hiéu suit phan hdy TNT
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Hinh 2. Hiéu sudt phdn hity TNT ciia cdc ching vi sinh vét tirong iing.
Dé khing dinh lai hiéu qua phén huy TNT & ndéng d6 50 mg/L cua hai ching TN1 va Z121;

lugng TNT con lai trong mdi truong nuodi cdy (theo muc 2.3.2) dugc phan tich chinh xéac bang
phwong phap HPLC. Két qua duoc thé hién tren hinh 3 va hinh 4.

DAGT B, 5ig=227.16 Rei=380.100 [CVT0TA02 O

mAU E
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RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [mg/1]
|-————- | -1 | === |==1-- -
1.%76 BV 11.08628 0.00000 0.00000 ?
2.164 VWV 37.83233 0.00000 0.00000
2.298 VW 46.86E884 0.00000 0.00000
2.5355 VWV 26.51353 0.00000 0.00000
2.660 VB 35.47232 0.00000 0.00000
3.086 BV 18.81837 0.00000 0.00000
3.257 VB 20.87644 0.00000 0.00000
3.955 BV 8775.30859% 0.00000 0.00000 ?
4,957 VWV 1058.28442 1.6409%e-2 17.36631 TNT
S.948 VV 59.23954 0.00000 0.00000 ?
6.283 VVA B3.4774%9 0.00000 0.00000
Totals : 17.36631

Hinh 3. Sdc ky do nong dé TNT con lai trong dich nudi cdy ching Z121.
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Hinh 4. Sdc ky do nong do TNT con lai trong dich nuéi cdy chiing TNI.

T sdc ky do trén hinh 3, hinh 4 cho thiy ndng d6 TNT con lai trong dich nuéi cdy ctia chung
TN va Z121 twong tng la 24,88 mg/L va 17,37 mg/L; trong duong véi hiéu suat phan huy TNT
& ndng do ban dau 50 mg/L dat 50,24% (ching TN1) va 65,28% (ching Z121). Két qua nay phu
hop v6i két qua xac dinh hiéu suét phan hiy TNT & ndng d6 ban dau 50 mg/L bing phuong phap
quang phd (muc 3.2).
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qTfI cac két qua da dat dugc, hai chung TN1 va Z121 dugc lya chon dé nghién curu tiép vé dic
diém hinh thai, sinh hoa va giai trinh ty gen.
3.3. Mot s6 dic diém hinh thai, sinh héa ciia chiing TN1 va Z121

Nghién ciru dac diém hinh thai cua chung TN1 cho thy té bao chung TNI1 c6 dang tryc
khuan, cac té bao co6 thé duogc sap x€p riéng 1€ hoac theo cap, theo chuoi; khuan lac bong nhay va
la chung Gram am (hinh 5).

IMS-NKL 5.0kV 5.4mr:n x20.0k SE(M)

Hinh 5. Hinh thdi té bao ching TNI duwdi kinh hién vi dién tir.
Nghién ctru dac diém hinh thai cua chung Z121 cho thiy té bao ching Z121 ¢6 dang hinh que
ngan, khuan lac bong hoi nhay va la ching Gram am (hinh 6).
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IMe NKL 5.0kV 6.1mm x30.! Ok SE(M)

Hinh 6. Hinh thdi té bao ching Z121 dwdi kinh hién vi dién tir.

Céc dic diém vé sinh 1y sinh héa ctia hai ching TN1 va Z121 duoc trinh bay trong bang 1.
Két qua cho thdy, hai ching vi khuan nay c6 hoat tinh ciia cic enzyme thiy phan phén giai cac
chat nhu cellulose, protease, catalase. Ca hai ching déu c6 kha ning st da dang nhiéu ngudn
cacbon khéc nhau tir glucose dén maltose hoic N-acetyl-glucosamine.

Bing 1. Ddc diém sinh héa ciia hai ching TN1, Z121.

TT Chung TN1 | Ching Z121
Hoat tinh protease + +
Hoat tinh catalase + +
Hoat tinh cellulase + +
Hoat tinh oxodase + +
Lén men (glucose) - -
Kha ndng sir dung co chat

Glucose + +
Mannose + +
Manitol + +
N-acetyl-glucosamine + +
Maltose + +

3.4. Két qua khuéch dai gen bang cip mdi 27F/1492R

Hai chﬁpg TNI1, Z121 duoc ll_rg chon tach genome va PCR khuéch dai doan gen rARN 16S
véi cdp moi 27F/1492R. San pham PCR dugc kiém tra bang phuong phap dién di trén gel
agarose 1% (hinh 7).

(-) (+) N1 z122

2 kDa

1,5 kDa

1 kDa

Hinh 7. Két qua PCR bdng cdp moi 27F/1492R:
M: Marker DNA 1kb; (-) Péi chitng dm; (+) Boz chung duwong;
TNI, Z121 lan leot la san pham PCR ciia ADN tong s6 ciia cdc ching TNI, Z121.

Két qua trén hinh 7 xugt hién mot bang duy nhat c6 kich thude 1,5 kb cho thdy chung t6i da
thanh cong trong viéc khuéch dai gen rARN 16S bang cap moi 27F/1492R.
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San pham PCR duoc 1am sach va giai trinh tw. Két qua gidi trinh tu va so sanh trinh ty trén ngén
hang gen cho thdy ching TN1 thudc chi Pseudomonas, c6 trinh tw 16S rARN twong ddng 98,4%
vai cac chung Pseudomonas putida HN2013, HN2010; Pseudomonas sp. AOZ, Pseudomonas
monteilii YWO08-97. Chiing nay duoc dit tén 1a Pseudomonas sp. TN1 va da dugc dang ky ma s6
trén GenBank 1a MZ165355.1. Chung Z121 thudc chi Klebsiella, c6 trinh tir 16S rARN twong dong
99,9% véi cac chung Klebsiella preumoniae D16KP 0042, 295-a blue, NCTC 9171. Chung nay
dugc dat tén 1a Klebsiella sp. Z121 va di duoc dang ky ma sb trén GenBank 1a MZ165349.1. Da ¢
mot s6 cong bd vé kha nang phan hity TNT ctia cac chung thudce chi nay [2, 3, 8].

Cay phat sinh chiing loai cho hai loai Pseudomonas sp. TN1; Klebsiella sp. Z121 va cac
chung lién quan dugc trinh bay trén hinh 8.

Q) Pseudomonas inefficax IW551A3
Pseudomonas asiatica RYUS
—'::J Pseudomonas sp. TN1

O Enterobacter cancerogenus MiY-F

Enterobacter cloacae GGT036

Kiebsiella quasivariicola SB33

Klebsiella pneumoniae HS11286

Klebsiellasp.Z2121

Klebsiella africana SB5857

Pseudomonas plecoglossicida XSDHY-P

Pseudomonas shirazica V14

O
_: Pseudomonas pudica 20-MO00628-0

Klebsiella guasipneumoniae KqPF26

Hinh 8. Cay phat sinh chung logi cia hai chiing Pseudomonas sp. TN1 va Klebsiella sp. Z121.
4. KET LUAN

ba phan lép, tuyén chon, dinh danh duoc hai chung vi sinh vét ¢6 kha nang phan huy TNT tur
ngudn dit, nudc 0 nhiém. Hai chung vi sinh vat ndy c6 kha ning phan hity TNT ¢ nong do 50
mg/L voi higu sut lan luot 1a 50,24% va 65,28%. Chung TN thudc chi Pseudomonas va duroc
dat tén la Pseudomonas sp. TN1 véi mi sb dang ky trén GenBank 1a MZ165355.1; chiing Z121
thudc chi Klebsiella va dugc dat tén 1a Klebsiella sp. Z121 voi ma sé dang ky trén GenBank 1a
MZ165349.1.

Loi cam on: Két qua nghién ciru ciia bai bdo dwoe hé tro vé kinh phi ciia dé tai cap Vién Cong nghé
moi nam 2021 “Nghién cuu thu nhdn enzyme ngogi bao tir mot so6 chung vi sinh vat co kha nang phan hiy
TNT (trinitrotoluene)”.
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ABSTRACT

Isolation of microorganisms capable of degrading trinitrotoluene (TNT)
from contaminated soil and water

TNT (2,4,6 trinitrotoluene) is an important explosive with a highly chemical durability,
but it is also a highly toxic compound. TNT can be degraded by different pathways, one of
which is biodegradation. In this study, we isolated microorganisms from TNT
contaminated soil and water and surveyed their TNT’s disintegration capability. During
degradation, treatment of TNT after 5 days of incubation was followed by a
spectrophotometer and analyzed by high-performance liquid chromatography (HPLC).
According to the results of the analysis that have done, the TN1 and Z121 strains are able
to degrade TNT at an initial concentration of 50 mg/L with 50,24% and 65,28%,
respectively. These isolates were identified through PCR reaction with 16 S rRNA
sequence analysis method through. According to the sequence of 16S rRNA, TN1 strain
belonged to Pseudomonas genus, Z121 strain belonged to Klebsiella genus with the
GenBank code is MZ165355.1 and MZ165349.1, respectively.

Keywords: Microorganism; Isolation; TNT.
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