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NGHIEN CUU KHA NANG PHAN HUY MUQI THAN CUA VI KHUAN
PHAN LAP TU VINH HA LONG

Nguyén Thi Thu Huyén, Nguyén Thi Yén , Nguyén Binh Tho, Lai Thuy Hién
Phong Vi sinh vat dau mé, Vién Céng nghé Sinh hoc, VAST

Tom tat: Vinh Ha Long dang dan bi 6 nhiém bdi mudi than. Mudi than gay nguy
hiém dén sikc khde con ngudi, lam cham chu trinh chuyén héa carbon va
lam trai dat nong 1én gay bién doi khi hau. Do vay, can cé giai phap hiéu
qua dé loai bd 6 nhiém mudi than tai day. St dung vi khudn ndi tai clia
vinh Ha Long dé xt Iy 6 nhiém mudi than duoc xem |a gidi phép hitu
hiéu. Tlr c&c mau nwdc bé mat 6 nhiém mudi than tai vinh Ha Long, da
phan lap va tuyén chon duoc 3 ching vi khuan (BV3.7, BV5.2 va
BV6.3) c6 kha nang sinh trwéng trong moi treong chira mudi than. Ca 3
chling déu lavi khuén duong. Chiing BV5.2 va BV6.3 c6 kha nang sinh
bao t&r trong khi chiing BV3.7 thi khéng. Té bao chiing BV 3.7 ¢c6 hinh
cau, té bao clia 2 chling con lai ¢6 hinh que. Bang kit chudn sinh héa API
50CHL va APl 50CHB da xéc dinh dwgc ching BV3.7, BV5.2 vaBV6.3
thudc loai Lactobacillus salvarius, Bacillus subtilis va Bacillus pumillus
V(i do twong dong lan lwot 1a 99,9%; 99,4% va 99,7%. Ching BV 3.7 c6
khd nang st dung mudi than lam ngudén cacbon duy nhét trong khi 2
chiing con lai phan hily mudi than t6t hon néu cé bd sung thém ngudn
carbon glucose. Céc két qua thu dugc da mé ra trién vong (rng dung
chting vao xt Iy 6 nhiém mudi than & vinh Ha Long.

T khéa: Mudi than, Phan hily sinh hoc, Vi khuan, Vinh Ha Long.
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Abstract: Halong bay is gradually more and more polluted by black carbon soot.
Black carbon not only causes harmful effect for human health, affects the
global carbon cycle but also triggers the globa warming, climate change.
Thus, it is necessary to find out the solution for effectively handle black
carbon pollution. The best choice is to use the native microorganisms
that can degrade black carbon for black carbon polluted treatment. From
the surface microlayer samples of black carbon contaminated waters
collected at Halong bay, three strains BV3.7, BV5.2 and BV 6.3 that are
capable of growing in medium containing black carbon were isolated and
selected. All 3 isolates were positive bacteria. Spherical-shaped bacterial
strain BV3.7 can not make sporulation whereas others can form
endospores. By using APl 50CHL and API 50CHB kits, strains BV 3.7,
BV5.2 and BV6.3 are identified as Lactobacillus salvarius, Bacillus
subtilis and Bacillus pumillus with 99.9%, 99.4% and 99.7% similarity,
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respectively. Strain BV 3.7 can utilize black carbon as sole carbon while
others degrade black carbon better if glucose is added. Obtain results
pointed out the promising chance for applying these bacteria strains to
black carbon contaminated treatment at Halong bay.

Key words. Black carbon, Degradation, Bacteria, Sea surface
microlayer water, Halong bay.

1.GIOI THIEU

Mudi than (black carbon-BC) la hop chat carbon mau den sinh ra tir qua trinh dét
chéy khong hoan toan sinh khéi hodc nhién liéu ran nhuw than da, go, xang dau
trong diéu kién ty nhién hodc do hoat dong ctia con ngudi (Shrestha 2010). Mac
dd mudi than lavan dé mang tinh toan cau va cac hoat dong thai mudi than dién ra
& hau hét cac noi trén thé gi¢i, nhung tuy tirng vung ma lvgng thai mudi than khac
nhau. Cuing véi An Do va Trung Qudc, Viét Nam [a mdt trong ba nwéc co ngudn
thai mudi than I&n nhat thé gi¢i va dang phai chiu nhirng &nh hwéng nang né clia
bién d6i khi hau, suy giam sirc khde va é nhiém méi truong sinh tha do mudi than
gay ra (Gatariva cs, 2005, 2006 Lin vacs, 2011, Srivastavavacs, 2012).

Mot trong cac diém nong vé 6 nhiém mudi than tai Viét Nam chinh lavinh
Ha Long. Két qud khao sat cta Gatari vacs (2006) cho thdy ham lvgng mudi than
c6 trong nuéc vakhdng khi & Ha Long déu cao (Gatari vacs, 2006). Nguyén nhan
cht yéu la do chay rirng, tap quan st dung than, rom ra trong dun ndu sinh hoat
clia nguoi dan, st dung than da va xang dau trong cac nganh céng nghiép va hoat
doéng tau thuyén du lich, sin bat, nudi trong hai san va dic biét 1a tir khai thac
than. Két qua la duong x4, nha clra, cong trinh déu bi bao pht b&i mudi than.
Khéng chi vay, bé mit nvdc cla vinh Ha Long d& bi 6 nhiém mudi than kha
nghiém trong v&i mang lén cac viét bot loang mau den lam méat my quan canh dep
thién nhién vinh Ha Long. Ngoa ra, theo Xavier Mari (théng tin ca nhéan), 6
nhiém mudi than con Iam giam ngubn tai nguyén da dang sinh hoc ving vinh Ha
Long. Bén canh d6, mudi than lai dang duoc coi la yéu t6 thr hai sau CO, gay
bién doi khi hau, lam trai dat néng Ién (Ramanathan va cs, 2008). Vi vay, bén
canh viéc giam thiéu ngubn gay 6 nhiém mudi than thi viéc x& ly 6 nhiém mudi
than tai vinh Ha Long larat can thiét.

Mudi than c6 thé duoc xt |y bang ca bién phdp phi sinh hoc va sinh hoc,
trong do6 bién phdp sinh hoc ngay cang dwgc quan tam nhiéu hon (Cheng va cs,
2006, Decesari va cs, 2002, Hamer va cs, 2004, Schmidt va cs, 2000, Stubbins va
cs, 2012). O' dau c6 chat gay 6 nhiém, & dé thudng co tac nhan phan hly chat gay
6 nhiém”, ching tdi tin twdng rang vi sinh vat tai vinh Ha Long c6 kha ning phan
hily muoi than. Két qua ctia ching t6i da minh chirng cho diéu nay (Nguyen vacs,
2011). BE dinh hwéng (ng dung céc chling vi khuan da phan 1ap dugc vao xr ly 6
nhiém mudi than thi viéc danh gia kha nang phan hily mudi than clia chiing 1a can
thiét dé tir dé lwa chon dwoc nhitng chiing phi hop cho muc tiéu x& |y 6 nhiém
mudi than. Chinh vi vay, nghién ctru nay duoc tién hanh.
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Il. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Chiing giéng vi khuan

Sk dung ba chiing vi khuan hiéu khi BV3.7, BV5.2 va BV6.3 tlr bd suu tap vi
khuan bién c6 kha nang phan hdy mudi than ctia phong Vi sinh vat dau md, Vién
Cong nghé Sinh hoc, Vién Khoa hoc va Cong nghé Viét Nam.

2. Moi truong

Moi tredng nubi cdy vi khuan dung cho phan (ng xac dinh Gram, quan s& hinh
tha t€ bao, thir kha nang tao bao tir va kit thir sinh héa API la moi truong HKTS
1% NaCl véi thanh phan méi trudng bao gdm NaCl 5 gL™, KH,PO, 1 gL™, KCl
0.25gL, MgCl, 1.2 gL ™, NHsNO; 2 gL, glucose 1 gL, peptone 5 gL ™, yeast
extract 0.2 gL ™, meat extract 3 gL™, nuéc bién 200 miL™, pH 7-7.5. Mdi truong
thach duoc b6 sung 20 gL ™ thach.

M0i truong dé danh gia kha nang phan hiy mudi than clia vi khuan la moi
truong BMM 1% NaCl véi thanh phan méi trudng bao gdom (NH,),SO04 2 gL ™,
MgSO,.7H,0 2 gL™, NaCl 5 gL™, KCl 2 gL™, KH,PO, 0,27 gL™, CaCl,.2H,0
0,294 gL ™, natri citrat.2H,0 2 gL, FeS0,.7H,0 0,1084 mgL ™, MnSO,.4H,0 2,2
mgL ™, glutamic axit 0,6624 gL™, Tris 6,6 gL™, nwéc bién 200 mIL™, pH 7,5.
Glucose 0,2 gL ™ dwoc bd sung vao méi truong dé cdy hoat hda gidng qua dém.

3. Diéu kién nudi cay

Chuan bi té bao vi khuan cho phan (ng xac dinh Gram, quan sét hinh thé té bao,
thlr kha nang hinh thanh bao tr va kit thir sinh héa API: chiing vi khuan gitr & -
20°C duwoc hoat hda & 37°C trong moi trwong dich HKTS 1% NaCl. Sau dd, dich
nubi cdy dugc gat trén moi trwong thach dia HKTS 1% NaCl va G qua dém &
37°C. L4y sinh khoi té bao tir khuan lac don 1é dé tién hanh nhudm gram hay thi
voi KOH 3%, quan sét hinh théi té bao vatht kit chuan sinh hda API. Dé danh gia
kha nang tao bao ttr, sinh khoi té bao duoc ldy tir khuan lac don I trén moi truong
thach dia HKTS 1% NaCl sau 72 gio nudi ciy & 37°C.

DPénh gia kha nang phan hiy mudi than clia cic chiing vi khuan: chiing vi
khuan gitr & -20°C duoc hoat hda qua dém & 37°C véi céc thé tich giong khac
nhau trong méi treéng BMM b6 sung 0,2 gL™ glucose 1am ngudn co chét. Chon
giéng hoat hoa dang & pha tang tredng dé bo sung vao cac binh tam giéc chira moi
treong thir nghiém bao gém moi tredng BC (mdi truong BMM bd sung mudi than
voi ham luong khéac nhau 0,01 mgL™; 0,1 mgL™; 1 mgL™ 10 mgL™; 100 mgL™;
1000 mgL ™) va mai trudng BCG (mdi treérng BMM ngodi bd sung mudi than véi
ham lwong khéc nhau 0,01 mgL™; 0,1 mgL™; 1 mgL™; 10 mgL™; 200 mgL™; 1000
mgL ™ con b6 sung 0,2 gL ™ glucose) v6i ODsgonm dat 0,05-0,1 tai thdi diém bét
dau thi nghiém. Céc binh tam giac dugc nudi 1c 180 vong/phit & 37°C. Sau 30
pht 18y mau do mat do té bao mdt 1an cho dén khi té bao vao pha can bang.

4. Phuong phap
Xéc dinh Gram bang phwong phap nhudm Gram vathir KOH 3%.
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Quan sét hinh thé t€ bao bang kinh hién vi dién t HITACHI S4800
(Nhat).

Xéc dinh kha ning tao bao tir bang phuong phap séc nhiét & 80°C/15
phut.

Pinh danh vi khun bang kit chuén sinh héa APl (Biomereux; Phép)
Danh gia kha nang sinh tredng cla vi khuan bang phuong phap do do
duc té bao bang may do quang phé Secomam (Bc) & buwdc sdng 500
nm.

I11. KET QUA NGHIEN CUU
1. Bac diém hinh théi té bao

Déc diém hinh thai khuan lac, té bao, kha nang sinh bao tir va phan loai céc chling
BV3.7, BV5.2 va BV6.3 theo nhém Gram duoc thé hién qua bang 1va hinh 1-2.
Két qua cho thay hinh thé khuan lac clia cac chling nay khéc nhau. Tuy nhién, si
khéc biét vé hinh tha khuan lac chua chdc da khac biét vé hinh théi té bao. Cu thé
la chiing BV5.2 va BV 6.3 ¢6 hinh thé khuan lac khac nhau nhung té bao déu la
hinh que. Méc du vay, st khéc biét vé hinh thai khuan lac cling c6 thé la dau hiéu
dé béo hiéu sy khac biét vé hinh thé té bao nhu trong treong hop chiing BV3.7.
Té€ bao cla chiing nay ¢6 hinh cau. Tuy khéc biét nhau vé hinh thd khuan lac va
t€ bao nhwng ca 3 chling nay déu lavi khuan Gram dwong. Tuy cling lavi khuan
Gram duwong nhung kha nang sinh bao ti* clia cac chiing nay khac nhau. Chi c6 2
chiing vi khuan hinh que BV5.2 va BV 6.3 ¢c6 kha nang tao bao tt trong khi chiing
BV 3.7 thi khéng.

Bang 1. Bac diém khuan lac vaté bao clia 3 chiing vi khuan

Hinh thai Kha nang
TT Chdng Hinh thai khuén lac U Gram sinh bao
té bao tip
1 BV37 Hinh tron, 16i béng, mau vang R - + Khéng sinh
. Hinh cau N
nhat, mép gon, d 1-2 mm bao tir
Hinh tron, trAng duc, mép rang C6 kha
2 BV5.2 cuwa, bé mat kho hinh tia, Hinh que + o .
2 < A o nang sinh
phang, dac dang bot,co vong b30 ti
A Y ao tir
tron déng tdm & gitra,d 6-9 mm
Hinh tron, trang duc, mép L
3 phing, b& mat kho, Im, dic \ " C6 kha
BV6.3 A oy N Hinh que nang sinh
dang bét, c6 vong tron déng b30 tir

tam & gitra, d 1-3mm

2. Binh danh vi khuén bang kit thtr sinh héa APl 50CHB va 50CHL

Kit chuan sinh héa APl 50CH gém 50 phan (rng khac nhau duoc san xuat dwatrén
dac diém sinh héa ctia c&c nhdm vi khuan Gram duong khac nhau. Dya vao kha
nang st dung co chat khac nhau trong 50 phan (*ng cla té bao vi khuan thir
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nghiém s xac dinh dwoc vi khuan nay thudc lod nao. Trong céc loai kit API
50CH thi kit API 50CHL dung dé dinh danh nhém vi khudn Gram duong, khong
tao bao tlr va kit APl 50CHB duling dé dinh danh nhdm vi khuan Gram dwong, c6
kha nang tao bao tir. Do do, trong nghién clru nay, kit API 50CHL duoc dung dé
dinh danh vi khuan BV3.7 va kit API 50CHB duwogc ding dé dinh danh vi khuan
BV5.2 vaBV6.3. Két qua thir kit duwgc néu trén Bang 2.

Hinh 1. Hinh thai khuan lac (trén) vaté bao (duwdi) cliachiing BV3.7 (a), BV5.2
(b) vaBV6.3(c)

Hinh 2. Kha nang sinh trwdng clia chling vi khuan BV3.7 (trdi), BV5.2 (gitta) va
BV 6.3 (phai) sau khi soc nhiét

Két qua cho thdy s tuong dong clia ca ba chiing BV3.7, BV5.2 vaBV6.3
trong khd nang dong hda cac co chat. C4 ba chliing déu c6 kha nang st dung L-
Arabinose, D-Glucose, D-Fructose, D-Mannose, Mannitol, N Acetyl glucosamine
va Trehaose. Bong thoi, 3 chiing nay déu khong sir dung céc co chat Erythrital,
D-Arabinose, L-Xylose, Adonitol, B Methyl-xyloside, L-Sorbose, Dulcitol, o
Methyl-D-Mannoside, Inuline, Melezitose, Xylitol, D-Turanose, D-Lyxose, D-
Tagatose, D-Fucose, D-Arabitol, L-Arabitol, 2 ceto-gluconate va 2 ceto-
gluconate. Mt khéac, két qud thir kit cling chi ra si khac biét giira chling BV 3.7 va
2 chiing con lai. So voi hai ching BV5.2 va BV6.3, chiing BV 3.7 khéng cé kha
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nang st dung Glycerol, Amygdaline, Arbutine, Esculine, Salicine, Cellobiose,
Saccharose va 3 Gentiobiose. Nguoc lai, ching BV3.7 ¢6 kha nang st dung D-
Xylose, Galactose, Rhamnose, Lactose, Melibiose, L-Fucose va Gluconate trong
khi 2 chiing con lai khéng cé kha nang.

Bang 2. Két qua kit thir AIP 50CHL va APl 50CHB clia ba chling vi khuan BV
3.7,BV5.2vaBV6.3

:ll'— Co chat BV3.7 Phélar:/;l;ng BV6.3 ¥ Co chat Bv3.7PhéBr:/5.u;ng BV6.3
1 Control - - - 26 Esculine - + +
2 Glycerol - + + 27 Salicine - + +
3 Erythritol - - - 28 Cellobiose - + +
4 D-Arabinose - - - 29 Maltose + + -
5 L-Arabinose + + + 30 Lactose + - -
6 Ribose + - + 31 Melibiose + - -
7  D-Xylose + - - 32 Saccharose - + +
8 L-Xylose - - - 33 Trehalose + + +
9  Adonitol - - - 34 Inuline - - -
10 B Methyl-xyloside - - - 35 Melezitose - - -
11 Galactose + - - 36 D-Raffinose + + -
12 D-Glucose + + + 37 Starch - + -
13 D-Fructose + + + 38 Glycogen - + -
14 D-Mannose + + + 39 Xylitol - - -
15 L-Sorbose - - - 40 B Gentiobiose - + +
16 Rhamnose + - - 41 D-Turanose - - -
17  Dulcitol - - - 42 D-Lyxose - - -
18 Inositol - + - 43 D-Tagatose - - -
19 Mannitol + + + 44  D-Fucose - - -
20 Sorbitol + + - 45 L-Fucose + - -
21 O Methyl-D- : : - 46 D-Arabitol - : -
22 GGI“SSéZ?/(;-eD- + - 47  L-Arabitol - - -
23 glLﬁ\:?stg:nine + + + 48 Gluconate + - -
24 Amygdaline - + + 49 2 ceto-gluconate - - -
25  Arbutine - + + 50 5 ceto-gluconate - - -

Mac du khéc biét nhau & kha nang tao bao tir nhwng ching khong cé kha
nang tao bao tr BV3.7 cling cé mdt sd dac diém sinh hoa twong tw véi chiing co
kha nang tao bao tlr BV5.2. D6 la 2 chiing nay déu c6 kha nang dong héa Ribose,
Sorbitol, Maltose, D-Raffinose. Ngoai ra, ching BV3.7 cling twong dong voi
chliing c6 kha nang tao bao tr BV6.3 ¢ dac diém: khong cd kha nang s dung
Inositol, a Methyl-D-Glucoside, tinh bdt va Glycogen. Bén canh dd, hai ching
BV5.2 vaBV6.3 van co nhitng dac diém sinh hoa khéc biét di ca 2 chiing nay déu
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c6 kha nang tao bao tlr. Cu thé 13, so véi chliing BV6.3, chiing BV5.2 khong ¢
khad nang dong hdéa Ribose. Ngugc lai, ching BV5.2 lai ¢c6 khd nang dong héa
Inositol, Sorbitol, a Methyl-D-Glucoside, Maltose, D-Raffinose, tinh bdt,
Glycogen trong khi chiing BV 6.3 lai khong thé.

Sir dung phan mém apiweb dé phan tich céc két qua thir kit APl 50CHL va
API 50CHB daxac dinh dwoc chiing vi khuan BV 3.7, BV5.2 va BV 6.3 thudc loai
Lactobacillus salivarius, Bacilus subtilis va Bacillus pumillus véi dd tvong dong
lan lwgt 1299.9%, 99,4 % va 99.7%.

3. banh gia kha nang phan hay muéi than

Mudi than la mét hop chét phic tap, doc, khé phan hily nén khong phai chiing vi
khuan nao cling c6 thé phan giai dvgc. Gan day, mudi than dwgc cho la co thé bi
phan hdy nho tac nhan vi sinh (Hamer, U. Vacs, 2004, Kuzyakov, Y vacs, 2009,
Nguyen, T. T. H vacs, 2011). Qua trinh nay tang nhanh khi bé sung thém glucose
vao méi trvong (Hamer, U. Vacs, 2004, Kuzyakov, Y vacs, 2009). Do dd, trong
nghién clru nay, ngoai viéc dang gia kha nang sinh trdng clia cac chiing vi khuan
thtr nghiém trong méi trwvdng chi chira mudi than [am ngudn carbon duy nhét thi
ching tdi con danh gia kha nang sinh trudng ctia ching trong moi trvong chira
mudi than cd bd sung glucose. Cac két qua dugc trinh bay ¢ hinh 3-5.

Két qua cho thdy khd nang dap (ng véi diéu kién mdi truong clia ching
BV3.7 khac v6i chiing BV5.2 va BV6.3. Trong khi kha nang sinh truéng cta 2
chling sau tot hon trong méi treong chira mudi than cé bd sung glucose thi kha
nang sinh trwvéng ciia BV 3.7 gan nhuw nhau trong cd 2 truong hop, nhat 1a khi méi
truong chira ham lwong mudi than cao. Két qua con chi ra rang mdi trueong cang
cé ham lvgng mudi than cao thi khd nang sinh trwvdng clia cac ching nay cang
giam. Diéu nay dac biét thdy rd & 2 chiing BV5.2 vaBV6.3.

Péi v6i ching BV3.7 (Hinh 3), mac du so véi déi chirng (ngudn co chét 1a
glucose) thi sinh trwvdng clia ching BV3.7 trong moi truong chira 0,01-0,1 mg
mudi than/l ¢ kém hon nhung viéc bé sung glucose vao moi treong chira 0,01-
0,1 mgL™ mudi than khéng cé tac dung kich thich sinh truéng clia chiing ndy. Do
d6 c6 thé nhan thdy réng nong do 0,01-0,1 mgL ™ mubi than chua di gay doc doi
voi vi khuan BV3.7. Tuy nhién, trong méi truong chira 1 mg/l mudi than thi viéc
b6 sung glucose vao moi treong gilp chling nay sinh tredng tét hon. Mac du vay,
khi m6i treong chira ham lvgng mudi than cao hon 10-1000mg/l thi viéc b6 sung
glucose vao mdi trwong lai khong cé tdc dong nhiéu dén viéc tang kha nang sinh
truéng clia ching BV3.7. Biéu nay cho thay khi ham luvgng mudi than di & mic
gay doc cho té bao vi khuan BV 3.7 thi viéc b sung glucose cling khdng thé gitp
chiing nay tang kh& nang thich ¢ng do6i véi diéu kién moi truong. Khi so sanh
tlrng treong hop moi truong chi chira mudi than 1am ngudn co chat duy nhat va
mai tredng chira mudi than ¢ bé sung glucose, nhan thay rang trong mai trudng
chra 10 mg/l mudi than ¢ bd sung glucose, sinh tredng clia chiing BV 3.7 khong
tot hon so véi trong mdi treong chira 10 mg/l mudi than lam ngudn cacbon duy
nhat. So v&i doi chirng glucose, cé thé nhan thay sinh trwdng cla chiing BV3.7
trong moi truong chira 10 mg/l mudi than gidam mét nira. Nhw vay, 10 mg/l mudi
than la gi¢i han chiu dung t6i da ctia chiing BV 3.7 hay n6i cach khéc chiing nay
co thé s dung duoc t6i da 10 mg/l mudi than lam ngudn co chat duy nhat.
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Hai chiing BV5.2 va BV6.3 c6 dap (*ng kha gidbng nhau trong maéi trudng cod
mudi than (Hinh 4 va 5). Khi sinh trudng trong méi tredng chira ham lwgng mudi
than cang cao thi vai tro clia viéc bd sung glucose ddi véi kich thich sinh trwdng
clia 2 chling nay cang rd. Khi méi triedng ¢ bd sung glucose thi trong diéu kién
moi trudng chita 100 mg L™ mudi than, 2 chiing BV5.2 va BV 6.3 van sinh truéng
dwoc. Do do, ¢ thé khdng dinh rang 2 ching nay c6 kha ndng phan hiy t6t 100
mgL ™ mudi than trong méi trudng c6 b sung glucose.

o 1 2 3 4 5 6 7 8 9
Thoi gian (gid)

10 10
1+ § 11
g —— d6i chimg (Glucosse ) | § — d6i chmg (Glucose )
E' ——0.01me/ rmon than <'75 —5—0.01mg/ mudi than+Glu
5 o1 —/—0.1mg/ nj@:than > 0114 ——0.1mg/A mudi than+Glu
g —O—1mg/ mudi than o Y P Z, —o— 1mg/ mudi than+Glu
—&— 10mg/ mudi than L —8— 10mg/A mudi than+Glu
—&— 100mg/ mudi than —&— 100mg/ mudi than+Glu
—8— 1000mg/A mudi than —8— 1000mg/ mudi than+Glu
0,01 0,01

Thoi gian (gi®)

6 7 8 9

Hinh 3. Sinh trwéng clia chiing BV3.7 trong moi truéng BMM véi nguon co chat
duy nhat mudi than (trai) va trong moi truong chira mudi than bé sung glucose

(phai)

10

10

A——0

N ——déi chimng (Glucosse) S PR
P 3 —-—déi chirrg (glucose)
S —85—0.01mg/l mudi than o
@ > ~0-0.01mg/ mudi tham+Glu
——0.1mg/ mudi than o ’
01 —o— 1mg/l mudi than o1 ——0.1mg/ I’Tt\DI than+Glu
—m— 10mg/l mudi than ~O— 1mg/ mudi than+Glu
—e— 100mg/! mudi than —— 10mg/ mudi than+Glu
—&— 1000mg/ mudi than —A— 100mg/ muéi than+Glu
—e— 1000mg/ mudi than+Glu
0,01
0,01
o] 1 2 3 4 5 6 7 8 9 o 1 2 3 a 5 6 7 8
Thoi gian (gid) thoi gian (gio)

Hinh 4. Sinh treédng ctia chiing BV 5.2 trong moi treong BMM véi ngudn co chat
duy nhat mudi than (trai) va trong méi truong chira mudi than bd sung glucose

(phai)
10 10
-
0 —
Za
1 14
% g ——— d6i chimg (Glucose )
@ ——— d6i chimg (Glucose ) g O+ 0.01mg/ mudi than+Glu
8 O 0.01mg/ musi than ——0.1mg/ mudi tham+Glu
01 .
01 —/x—0.1mg/ mudi than =O— 1mgA mudi than+Glu

—-O— 1mg/ mudi than
—l— 10mg/ mudi than
—&— 100mg/l mudi than
—e— 1000rmg/ mudi than

o 1 2 3 4 5 6 7 8 9
thoi gian (gio)

—— 10mg/ mudi than+Glu
—A— 100mg/ mudi than+Glu
—8— 1000me/ mudi than+Glu

o 1 2 3 4

thoi gian (gio)

5 6 7 8

Hinh 5. Sinh trvéng clia chiing BV6.3 trong mdi truéng BMM véi nguon co chat
duy nhat mudi than (trai) va trong moi truong chira mudi than bé sung glucose

(phai)
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IV. THAO LUAN

Ping tredc thue trang vinh Ha Long bi 6 nhiém mudi than, viéc tim kiém vi
khuan ban dia cé kha nang phan hiy mudi than dé (rng dung trong viéc bao vé va
lam sach mai trvong tai vinh Ha Long la can thiét. Két qua khao sat clia chang téi
cho thdy mot s6 chiing vi khuan phan 1ap tir vinh Ha Long ¢ kha nang sinh
trudng trong moi trwvdng chira mudi than (Nguyen va cs. 2011). Trong nghién clru
nay, chiing toi ti€p tuc di sau thi hiéu dac tinh sinh hoc cling nhw kha ndng phan
hiy mudi than cila mot s chiing vi khuan tuyén chon BV3.7, BV5.2 va BV6.3
nham dinh huéng tng dung ching trong viéc xi 1y 6 nhiém mudi than tai vinh Ha
Long.

Két qua hinh tha té bao cho thdy khéng cé mdi lién hé twong quan gilra
hinh thd khuan lac, té bao, dac diém Gram va kha nang tao bao tr. Tuy nhién, ca
3 chling vi khuan BV3.7, BV5.2 va BV6.3 déu lavi khuan Gram duong la mot
phéat hién kha tha vi vi cho dén nay nguti ta méi chi dwgc biét dén mot sb vi
khuan c6 kha nang phan hily mudi than lavi khuan Gram am (Polymenakou vacs,
2006). Do dd, két qua clia nghién clru nay da bo sung thém nhitng hiéu biét vé doi
twong vi khuan cé kha nang phan hdy mudi than: khong chi lavi khuan Gram am
macon lavi khuan Gram dwong. Tir d6, mé rong hudng tim kiém vi khuan cé kha
nang phan hdy mudi than.

Két qua dinh danh dén loai clia cac chiing vi khuan cé kha nang phan hay
mudi than cling hé mé& kham pha thi vi vé cac loai da biét. Két qua phan tich kit
chuan sinh héa API 50CHL cho thdy chiing BV3.7 c¢6 do twong dong 99,9% véi
lodi Lactobacillus salivarius. Tuy nhién, hinh tha té bao Lactobacillus salivarius
la hinh que (Tinrat va cs, 2011). Trong khi d6, hinh thai t€ bao cta ching BV3.7
lai la hinh cau. Vi vay, dé xac dinh chinh xé&c vi tri phan loai dén loai clia chiing
BV3.7 can c6 nhitng nghién clru ti€p theo nhw phan tich trinh tv gen 16S rRNA.
Trai lai, két hop két qua phan tich kit chuan sinh héa APl 50CHB clia hai chling
BV5.2 vaBV6.3 voi dac diém hinh thai khuan lac, té bao, kha nang tao bao ti thi
c6 thé khang dinh chiing vi khudn BV5.2 thudc 10di Bacilus subtilis va chiing vi
khuan BV6.3 thudc lod Bacillus pumillus. Day la nhitng phé hién méi, tha vi,
bdi vi cho dén nay chua c6 cong trinh nao cong bd vé kha nang phan hdy muoi
than clia mét loai xac dinh. Hon nita, Bacilus subtilis va Bacillus pumillus la 2
loai kha phé bién trong nghién ctru cling nhu trong (rng dung. Sy kham pha thém
dac tinh méi (c6 kha nang phan hily mudi than) da bo sung thém vao dir liéu dac
tinh sinh hoc cla ching va dong thdi mé& rong huéng nghién ctru cling nhw (ng
dung chung.

Két qua danh gia kha nang phan hdy muoi than cling mang dén nhiéu diéu
thl vi vé kha nang phan hiy hop chat doc, kho tan clia vi khuan. Mudi than dwoc
st dung trong nghién ctru nay la mudi than dugc tao thanh tir qua trinh dét chay
khong hoan toan diesel. Do d6 thanh phan chi yéu clia loai mudi than nay la cac
hop chat hydrocarbon vong thom (PHA). Két qua thu dugc da cho thdy ching
Bacilus subtilis BV5.2 va Bacillus pumillus BV 6.3 c6 kha nang t6t phan hily mudi
than trong mai tridng co bo sung glucose . Diéu nay phu hop véi cac nghién clru
trwéc da cho thay Bacilus subtilis va Bacillus pumillus c6 khd nang phan hiy cac
PHA (Cavo, C vacs, 2003, Duy vacs, 2007, Toledo va cs, 2006). Tuy nhién, kha
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nang st dung mudi than cla ching vi khuan Gram duwong, khong tao bao tir
BV 3.7 trong nghién ctru nay |a phét hién dau tién.

Ngoai ra, sir khéc biét trong dap (rng v&i moi trvong chira mudi than c6 bo
sung glucose clia chiing BV3.7 so v6i hai chiing BV5.2 va BV6.3 da goi mé kha
nang vi khuan Gram duong, khong bao tlr cd kha nang st dung tric ti€ép mudi
than lam nguén co chét trong khi vi khuan Gram dwong, ¢é kha nang tao bao ti
lai phan hiy mudi than tét hon khi mdi trvong cd bé sung glucose. Dong thoi, so
voi vi khuan Gram duong, khong bao t& thi cac vi khuan Gram duong, cé kha
nang tao bao ttr ¢ thé sinh trwdng dugc trong mai trvong chira ham lugng mudi
than cao hon khi c6 b6 sung glucose. Biéu nay mé ra kha nang dinh hwéng ting
dung céc chling vi khuan Gram duong, c¢d kha nang tao bao tlr trong viéc xr ly 6
nhiém mudi than bdi céc chiing ndy cé kha ning ton tai va thich nghi vai diéu
kién moi truong tot hon. Bac biét, Bacilus subtilis va Bacillus pumillus déu la vi
khuan lanh tinh, ¢ kha nang khang bénh, khang ndm cao (Bottone va cs, 2003, de
Melo va cs, 2009, Kuta va cs, 2009, Ouoba va cs, 2007). Vi vay, viéc §p dung hai
chting vi khudn BV5.2 vaBV6.3 vao viéc xir Iy 6 nhiém mudi than con cd thé gop
phan lam giam téac hai clia vi sinh vat bénh & noi x& ly. Do dé, trién vong (rng
dung 2 chiing nay trong x& |y 6 nhiém mudi than & vinh Ha Long laréat 16n.

Loi cdm on: Tap thé tac gid xin chan thanh cdm on TS. Xavier Mari (IRD) da
cung cap mudi than thuong mai duoc hinh thanh tir qua trinh dét chay khéng hoan
toan diesel (SRM 2975, NIST, USA) cho nghién clru nay.

TAI LIEU THAM KHAO

1. Bottone, E. J., and Peluso, R. W., 2003. Production by Bacillus pumilus
(MSH) of an antifungal compound that is active against Mucoraceae and
Aspergillus species. preliminary report, J. Med. Micraobiol., 52: 69-74.

2. Cavo, C., Toledo, F. L., and J Gonzalez-Lopez, J., 2004. Surfactant activity
of a naphthalene degrading Bacillus pumilus strain isolated from oil sludge, J.
Biotechnol., 109( 3): 255-262.

3. Cheng, C. -H., Lehmann, J., Thies, J., Burton, S. D., and Engelhard, M. H.,
2006. Oxidation of black carbon by biotic and abiotic processes, Org.
Geochem. 37: 1477-1488.

4. de Melo, F. M. P, Fiore, M. F., de Moraes, L. A. B., Silva-Stenico, M. E.,
Scramin, S., de Aradjo Teixeira, M., de Melo, I. S., 2009. Antifugal compound
produced by the casava endophyte Bacillus pumilus MAIIIM4A, Sci. Agric.
(Piracicaba, Braz.), 66(5): 583-592.

5. Decesari, S., Facchini, M. C., Matta, E., Mircea, M., Fuzzi, S., Chughtai, A.
R., and Smith, D. M., 2002. Water soluble organic compounds formed by
oxidation of soot, Atmos. Environ. 36 (11): 1827-1832.

6. Duy, N. V., Walf, C., M&der, U., Lak, M., Langer, P., Lindequist, U., Hecker,
M., and Antelmann, H., 2007. Transcriptome and proteome analyses in
response to 2-methylhydroquinone and 6-brom-2-vinyl-chroman-4-on reveal
different degradation systems involved in the catabolism of aromatic
compounds in Bacillus subtilis, Proteomics 7: 1391-1408.

181



Nguyen Thi Thu Huyen et al., 2013, p. 172-183
Proceedings of the International Conference on “Bien Dong 2012”

7. Gatari, M., Boman, J.,, Wagner, A., Janhdl, S., and Isakson, J., 2006.
Assessment of inorganic content of PM2.5 particles sampled in a rura area
north-east of Hanoi, Vietnam, Sci. Total Environ. 368: 675-685.

8. Gatari, M., Wagner, A., and Boman, J.,, 2005. Elemental composition of
tropospheric aerosols in Hanoi, Vietham and Nairobi, Kenya, Sci. Tota
Environ. 341: 241-249.

9. Hamer, U., Marschner, B., Brodowski, S., Amelung, W., 2004. Interactive
priming of black carbon and glucose mineralisation in soil, Org. Geochem. 35:
823-830.

10.Kuta, F.A., Nimzing L., and Orka’a P. Y., 2009. Screening of Bacillus Species
with Potentials of Antibiotics Production, Appl. Med. Informatics, 24(1-2): 42-
46.

11.Kuzyakov, Y., Subbotina, 1., Chen, H., Bogomolova, 1., and Xu, X., 2009.
Black carbon decomposition and incorporation into soil microbial biomass
estimated by 14 C labeling, Soil Biol. Biochem. 41: 210-219.

12.Lin, W., Huang, W., Zhu, T., Hu, M., Brunekreef, B., Zhang, Y., Liu, X.,
Cheng, H., Gehring, U., Li, C., and Tang, X., 2011. Acute Respiratory
Inflammation in Children and Black Carbon in Ambient Air before and during
the 2008 Beijing Olympics, Environ. Health Perspect 119: 1507-1512.

13.Nguyen, T. T. H, Nguyen, T. Y., La, T. H., Torreton, J. -P., and Mari, X.,
2011. Isolation of black carbon utilizing microorganisms from Halong bay,
Proceeding of 5th national marine conference. Section “Biology and marine
biological source”: 643-652.

14.Ouoba, L. I. I.,, Diawara, B., Jespersen, L., and Jakobsen, M., 2007.
Antimicrobia activity of Bacillus subtilis and Bacillus pumilus during the
fermentation of African locust bean (Parkia biglobosa) for Soumbaa
production, J. Appl. Microbiol., 102: 963-970.

15. Polymenakou, P. N., Tselepides, A., Stephanou, E. G., and Bertilsson, S,
2006. Carbon speciation and composition of natural microbial communities in
polluted and pristine sediments of the Eastern Mediterranean Sea, Mar. Poll.
Bulletin, 52, 1396-1405.

16. Ramanathan, V., and Carmichael, G., 2008. Globa and regional climate
changes due to black carbon, Nat. Geosci. 1(4): 221-227.

17.Schmidt, M. W. I., and Noack, A. G., 2000. Black carbon in soils and
sediments. analysis, distribution, implications, and current challenges, Global
Biogeochem. Cyc. 14: 777-793.

18.Shrestha, G., Traina, S. T., and Swanston, C. W., 2010. Black Carbon’s
Properties and Role in the Environment: A Comprehensive Review,
Sustainability 2: 294-320.

19.Srivastava, A. K., Ram, K., Pant, P., Hegde, P., and Joshi, H., 2012. Black
carbon aerosols over Manora Peak in the Indian Himalayan foothills:
implications for climate forcing, Environ. Res. Lett. 7: doi:10.1088/1748-
9326/7/1/014002.

20. Stubbins, A., Niggemann, J., Dittmar, T., 2012. Photo-lability of deep ocean
dissolved black carbon, Biogeosci. Discuss. 9: 485-505.Tam, L. T., Eymann,
C., Albrecht, D., Sietmann, R., Schauer, F., Hecker, M, and Antelmann, H.,
2006. Differential gene expression in response to phenol and catechol reveals

182



Nguyén Thi Thu Huyén vacs., 2013, trang 172-183
Ky yéu Hoi nghi Quoc té “Bién Dong 20127, Nha Trang, 12-14/9/2012

different metabolic activities for the degradation of aromatic compounds in
Bacillus subtilis, Environ. Microbiol., 8(8): 1408-1427.

21.Tinrat, S., Saraya, S., and Chomnawang, M. T., 2011. Isolatation and
characterization of Lactobacillus salivarius MTC 1026 as a potetial probiotic,
J. Gen. Appl. Microbiol., 57: 365-378.

22.Toledo, F. L., Cavo, C.,, Rodedas, B., and Gonzdez-Lépez, J., 2006.
Selection and identification of bacteria isolated from waste crude oil with
polycyclic aromatic hydrocarbons removal capacities, Sys. Appl. Microbiol.,
29( 3): 244-252.

183



