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Tom tat:

Xa khuin déng vai trd quan trong trong hé vi sinh vét ciia dit 6 nhiém chét doc héa hoc, chiing 1d mét trong nhitng nhém vi
sinh vat chiém wu thé. Xa khuén c6 kha niing phat trién, chuyén héa va phan hiiy cac chat & nhiém hiru co bén virng, thude trir
sdu, hydrocarbon thom da vong (PAH) va loai mau thudc nhudm... Trong nghién ciru nay, phenanthrene va mau dét nhupm
dwoc sir dung 1am doi twong nghién ciru nham xac dinh khé niing phan hiiy va loai mau ciia xa khuin phan lap dwoc tir dit 6
nhiém dioxin tai San bay A So, tinh Thira Thién Hué. Két qua phan tich xa khuén trong miu 6 nhiém cho thiy, ¢ d9 sau 20-30
cm s Irong xa khuin nhiéu hon so véi & d9 sdu 150-180 cm. Trong 26 chiing xa khuin dwoc khao sat, ¢6 5 chiing sinh laccase
v6i hoat tinh I6n hon 20 U/L, trong d6 cao nhit 1a chiing Streptomyces sp. XAS3 dat 468,06 U/L. Chiing Streptomyces sp. XAS3
phan hity 42,04% phenanthrene sau 3 tuin; va loai mau 16/18 loai thuéc nhugm mau dwoce khio sit, hi¢u qua loai mau cao
nhit, dat 26,72+0,94% véi mau thude nhém anthraquinone acid blue 62 sau 20 phiit phan tng. Két qua thu dwoc cho thiy tiém
ning tmg dung vao xir Iy sinh hoc phén hity cac chat 6 nhiém ciia xa khuén tir d4t 6 nhiém tai San bay A So.

Tir khéa: dioxin, hydrocarbon thom da vong, laccase, loai mau thudc nhudm, xa khudn, xir Iy sinh hoc.
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Abstract:

Actinomycetes play an important role in microbial community in contaminated soil, they are one of the dominant groups.
Actinomycetes have the ability to metabolise and degrade persistent organic pollutants such as pesticides, polycyclic
aromatic hydrocarbons (PAHs) and decolour textile dyes... In this study, phenanthrene and textile dyes were used as subjects
to determine the degradation and decolourisation ability of actinomycetes which were isolated from dioxin-contaminated
soil at A So airbase, Thua Thien Hue province. The results of quantifying culturable actinomycetes in dioxin-contaminated
soil showed that at a depth of 20-30 cm the number of actinomycetes was greater than at a depth of 150-180 cm. Among the
26 tested actinomycete strains, there were 5 laccase-producing strains with laccase activity greater than 20 U/, of which
the highest was Streptomyces sp. XAS3 reached 468.06 U/l. Streptomyces sp. XAS3 degraded 42.04% phenanthrene after
3 weeks of incubation; and decoloured 16 out of 18 surveyed textile dyes, the highest decolourisation efficiency reaching
26.72+0.94% with an anthraquinone dye acid blue 62 after 20 minutes of reaction. The results show the potential of the
actinomycete isolated from dioxin-contaminated soil at A So airport for application in bioremediation of pollutants.

Keywords: actinomycetes, bioremediation, dioxin, laccase, polycyclic aromatic hydrocarbon, textile dye decolourisation.
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1. Dt van de

Xa khuan 12 nhom vi sinh vat dugc tmg dung trong nhiéu
linh vuc nhu cham soc strc khoe, duoc phém, xtr ly moi
truong. .., nhom nay c6 kha ning sinh tong hop da dang
cac chat chuyén hoa c6 hoat tinh sinh hoc khac nhau, cung
v6i nhiéu loai enzyme cé gia tri kinh té. Ngoai ra, xa khuén
dong vai tro quan trong trong hé sinh thai cia dit 6 nhiém
chat doc hoa hoc, chung thuong 13 mot trong nhitng nhom
chiém wu thé [1]. Xa khuan cho thiy vai trd quan trong
trong qué trinh xir 1y sinh hoc chit 6 nhiém do ching duy
tri vu thé trong qua trinh xtr Iy 6 nhiém [2]. Tuy nhién, cac
nghién ctru vé kha ning phan huy dioxin hay cac cht 6
nhiém vong thom khac chi yéu tap trung vao cac ching vi
khuén, sb luong ching xa khuén duge cong b it hon nhiéu
50 voi céc dai dién vi khuan.

Trong nhitng nim qua, d4 c6 nhiéu két qua nghién ctru vé
sy phan hiy thudc trir siu boi xa khuén. Streptomyces va xa
khuén khong phai Streptomyces thudc cac chi Arthrobacter,
Frankia, Gordonia, Kocuria, Nocardioides va Rhodococcus
1a nhing loai xa khuan c¢6 nhidu céng bd vé kha nang phan
huy thude trir sau. Nhiing vi sinh vat nay thé hién kha ning
phat trién, chuyén héa va phan hiy mot s6 ho thude trir
sau, bao gdbm hop chit hiru co (chlor-pyrifos, dimethoate),
organochlorine (endosulfan, lindane, pentachlorophenol,
pentachloronitrobenzene, hexachlorobenzene),
(atrazine, simazine, terbuthylazine), cic hop chét pyrethroid

triazine

tong hop (deltameth-rin, cypermethrin) va benzimidazole
(carbendazim) [3]. Cac nghién ctru cho thdy, Terrabacter
sp. DBF63 c6 kha ning phan hiy cac dong loai cua
polychlorinated  dibenzo-p-dioxins va dibenzofurans
(PCDD/Fs) la 2-CDD; 2,3- CDD; 2-CDF; 2,8-DCDF vo6i
nong do 10 pg/ml trong 18 giv ¢6 thé phan huy duogc 75-
85%. Rhodococcus opacus SAO 101 dugc chiing minh la
¢6 thé phan hity cac hydrocarbon thom da vong khac nhau
nhu naphthalene dibenzofuran (DF) va dibenzo-p-dioxin
(DD) [4].

Trong sb cic enzyme tham gia vao qué trinh phan huy
cac chat 6 nhiém hitu co kho phéan hiy, enzyme laccase xa
khuan c6 tiém ning 16n trong xir Iy sinh hoc nhung van
con it dugce tap trung nghién cuu. Laccase (benzenediol:
oxygen oxidoreductase, E.C 1.10.3.2) 12 mdt enzyme da
ddng thudc nhom cac blue-oxidase. Laccase thudc nhom
oxidoreductase, enzyme laccase xUc tac qua trinh oxy hoa
don dién tir ctia mot phd rong cac co chat. Qua trinh oxy
hoa co chat duge két hop v6i qua trinh khir 4 electron cia
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O, thanh H,O [5]. Enzyme laccase dugc biét dén voi kha
nang tan cong cac thanh phan phenolic cua lignin va céc
chat 6 nhim cta nudc thai, hydrocarbon thom da vong
(PAH), loai mau thudc nhuom gy 6 nhidm trong nganh dét
may... Do d6, enzyme nay c6 vai trd quan trong trong xu
1y sinh hoc [6]. Ngoai ra, hinh théi dang soi ctua xa khuén
tao diéu kién cho sy xam nhép va lan rdng trong qua trinh
tang truong, dan dén su phéan hay hiéu qua hon. Hon niia,
chung con sinh tong hop cac enzyme ngoai bao phan giai
cellulose, hemi-cellulose va lignin [7].

Nhiéu nghién ctru khac nhau vé cac phuong phap nhim
tang cuong va tang hi¢u qua ctia qua trinh xu Iy sinh hoc céac
chét 6 nhiém, trong do, taing cuong sinh hoc vdi xa khuéan 1a
mot cach tiép can than thién vdi moi truong. Actinobacteria
da duoc ching minh 13 c6 nhiéu trong dat bi 6 nhiém va ¢
kha ning chuyén hoa céc chat gy 6 nhidm dé ching phat
trién. Hon nita, tiém ning cta xa khuén trong viéc phan huy
céc chit 6 nhiém hitu co bén viing, thube trir sdu, PAH va
loai mau thudc nhudém da duoc chung minh trong mdt sb
cong trinh da duoc cong bd trude day, cho thdy tiém ning
ctia chiing nhu mot nhan t6 dé ting cuong sinh hoc phan hay
céc chat 6 nhiém [6-8]. Trong nghién ctru nay, phenanthrene
(mot loai PAH) va mau dét nhuém duoc sir dung lam mau
nghién ctru nham xac dinh kha ning phan huy va loai mau
ctia xa khuan phan lap dugc tir d6 danh gia tiém nang tng
dung vao xur ly sinh hoc cua chung nghién ctru.

2. Viat liéu va phuong phap nghién ciiu
2.1. Vit liéu va doi twong

Vat liéu nghién ctu la mau dat 6 nhiém dioxin dugc
thu thép tai San bay A So, huyén A Ludi, tinh Thira Thién
Hué. 5 mau duoc ldy ¢ d6 sau 20-30 cm, 5 mau & do sau
150-180 cm (hinh 1).

(A)

Hinh 1. Mau dat 6 nhiém tai San bay A So, T
sau 20-30 cm; (B) B6 sau 150-180 cm.

s "2

hira Thién Hué. (A) Do
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Dbi tugng nghién ciru 1a chung xa khuan ¢ kha ning
sinh laccase va khir mau thu6c nhudom.

2.2. Phuwong phap nghién ciru

Xdc dinh s6 luwong xa khudn tir dat 6 nhiém dioxin: Moi
truong Gause co cai tién duoc sir dung dé xac dinh s6 luwong
va sang loc, nudi céy xa khuan véi cac thanh phén (g/):
KNO, 2; MgSO,.7H,0 0,45; KH,PO, 0,15; Na,HPO,.12H,0
0,35; NaCl 1; K. HPO,.3H20 0,25; FeSO,.7H,0 0,01; tinh
bot 10; Agar 15 [9], bo sung thém 0,01% K,Cr,0,. Dém s6
luong xa khuan trong dat theo phuong phap dém so don vi
hinh thanh khuén lac trén moi truong Gause cai tién, c6 bd
sung dung dich duoc chiét tir dt 6 nhiém dioxin chira hdn
hop cac thanh phan gdm chét diét co va dong dang dioxin
2, 3, 7, 8-TCDD. Dich chiét dat dugc su dung nhu nguén
co chit bd sung dung trong phan 1ap xa khuan tir mau dét
6 nhidm dioxin. Cu thé nhu sau: 10 g mau dat sau khi dong
nhit duoc bd sung vao binh tam giac thé tich 250 ml chta
90 ml nude mubi sinh 1y vo tring, lic 150 vong/phut trong
15 phut tai nhiét d6 phong. Dung dich dat tiép tuc dugc
pha loéing theo day s thap phan dén 107, 100 ul dung dich
& moi do pha loang duogc ciy trai trén dia petri chira moi
truong Gause cai tién da bd sung dich chiét dat, mau sau dé
nudi tai 30°C. Sau 5-7 ngay nudi ciy, quan sat va kiém dém
cac khuan lac c6 dic diém hinh thai dic trung cua xa khuén
(khuén lac hinh dang phong xa, hinh vong tron dong tam;
khuén lac khé, ran chic, mép khuén lac han siu vao moi
truong, bé mat khuan lac ¢6 1. ).

Xac dinh hoat tinh laccase: Hoat tinh laccase
dugc xac dinh dua trén sy oxy hoda 2,2’-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS) tao thanh
hop chéat dugc hip thu anh sang manh tai budc song 420
nm [10]. Cac chung xa khuan dugc nudi trong méi truong
Gause 1ong & 30°C, lic 200 vong/phiit. Sau mdi 24 gio, 1 ml
dich nudi ciy duoc thu va ly tim 10.000 vong/phuit & 4°C
dé xac dinh hoat tinh laccase. Mot luong dung dich chuira
enzyme dugc u voi 1 mM ABTS trong dém sodium acetate
33,4 mM, pH 3, trong thé tich phan Gng 1 ml. Phan (mg
duogc tién hanh & nhiét d6 phong trong 2 phut. Dung dich
phan tng dugc tién hanh do & budc song 420 nm tai 0 va
2 phut bang may quang phd UV-Vis [11]. Mot don vi hoat
tinh laccase 1a luong enzyme can thiét dé tao thanh 1 uM
san phim tir ABTS trong thoi gian 1 phut, & didu kién thi
nghiém.

Xac dinh khanang phdn huy phenanthrene: Phenanthrene
(C,,H,,) lamét chat thuoc nhom PAH c6 chira 3 vong benzen,
trong nghién ctru nay phenanthrene duoc st dung nhu PAH
méu nham xac dinh kha ning phan hity boi ching xa khuan
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¢6 hoat tinh laccase. Chung xa khuan dugc nudi cay trong
mdi truong Gause cai tién co bd sung phenanthrene 13 mau
thi nghiém, mau déi ching 1a moi truong ¢ lwong tuong
tu phenanthrene nhung khong bd sung ching xa khuan. Thi
nghiém dugc tién hanh trong binh tam giac thé tich 250 ml
chira 50 ml méi truong nudi cdy, cac binh thi nghiém va dbi
chimg duoc giit & cing didu kién ¢ 30°C, lic ¢ toc d6 150
vong/phut trong 3 tudn. Mau duoc thu nhén sau 3 tudn dé
xac dinh du lugng phenanthrene.

Mau nuéi cdy dugc dem chiét phan 16p v6i dung moi
hexane theo ty 1& 1:1. Lic trong 30 phit, gan, hat pha trong
phia trén, 1ap lai budc chiét v&i hexane 3 1an. Gop dung dich
dem c6 quay thu dugc cao chiét. Pinh luong phenanthrene
trén thiét bi sac ky 1ong hiéu ning cao (UPLC) theo phuong
phap sau: Cao chiét thu dugc dem hoa tan v6i 1ml dung moi
acetonitrile; str dung ¢4t phan tich ACQUITY UPLC® BEH
C18 véi cac diéu kién nhu nhiét do cot 30°C; téc do dong
0,1 ml/phit; thé tich bom méu: 2,0 ul; pha dong acetonitrile/
nuéce theo ty 18 7:3; thoi gian chay 40 phit va do bang dau
do DAD, budc song 254 nm [12]. Nong d6 phenanthrene
dugc xac dinh dya vao duong chuan duge xdy dung trong
khoang nong d6 5-1000 pg/ml. Su khac biét vé& nong do
phenanthrene giita mau thi nghiém va ddi chimg 1a co so
xéac dinh kha ning phan huy sinh hoc boi ching xa khudn
nghién ctru. Thi nghiém dugc lap lai hai lan.

Xdc dinh khd nang logi mau thuéc nhuém: Cac thube
nhudm duoc sir dung dé danh gia hiéu qua loai mau bang
enzyme laccase sinh tong hop boi xa khuan gdm cac mau voi
budc song hap thu cuc dai nhu sau: acid green 27 (620 nm),
nova yellow S3R (418 nm), mega fix turquoise BES (430
nm), nova yellow FN2R (430 nm), drimaren yellow CLRR
(480 nm), sirius direct searlet BY (490 nm), acid red 299 (520
nm), drimaren red CL5B (540 nm), methyl orange (578 nm),
megafix red EBR (540 nm), IN13 (560 nm), acid blue 113
(560 nm), terasil red FBN (592 nm), acid blue 62 (595 nm),
direct black CLS (600 nm), acid blue 281 (600 nm), mega fix
NAVY FBN (602 nm), nova navy SG (620 nm).

Téng thé tich phan tng loai mau thuéc nhudém 1a 5 ml
bao gém enzyme laccase tho (hoat tinh 200 U/1), mau thude
nhuom (n&”)ng d6 10 mg/1), dung dich dém sodium acetate 20
mM pH4. Mau déi chimg ¢ chira mau thue nhudém (ndng
d6 10 mg/l), dung dich dém sodium acetate 20 mM pH4 va
enzyme tho bi bién tinh nhiét & 100° trong 20 phut. Hi¢u
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qua loai mau thudc nhuém duge danh gia sau 20 phat phan
tmg. D6 hp thy mau duoc xac dinh bang may do quang phd
UV-Vis 752N tai cac budc song phu hop véi tiing mau. Cac
thi nghiém dugc 1ap lai hai lan. Kha nang loai mau dugc xac
dinh theo cong thtrc: % loai mau = ((OD OD
oD ) x 100 %.

ddichimg thi nghiém)/
bi chimg

Phdn tich sé liéu: S6 liéu duge phan tich bing phan mém
GraphPad Prism 6.01. Su khéac biét giira cac mau thir duoc
xac dinh thong qua t-test, F-test hoac one-way ANOVA tuy
ting thi nghiém cu thé. Su khac biét c6 ¥ nghia thong ké
giita cdc mau khi p<0,05.

3. Két qua

3.1. Khdo sat nhom xa khudn trong méu dit é nhiém
dioxin tai Sdn bay A So, tinh Thiva Thién Hué

Mau dit 6 nhidm dioxin duge thu thap tai 2 khoang do
sau khac nhau 20-30 cm (miu dat kho, toi va c6 mau nau
vang) va 150-180 cm (mau dat udt, bét va c6 mau xam den)
(hinh 1). Cac mau nay duoc dong nhat va sir dung dé xac
dinh sb lugng xa khuan tong sb co thé nudi cdy dugc trén
mdi trudng c6 chira chat 6 nhiém. Két qua phén tich don vi
hinh thanh khuén lac cho théy, xa khuan trong mau ¢ do sau
20-30 cm ¢6 s6 lugng 16n hon so v6i mau & d6 sau 150-180
cm. S6 lugng trung binh ctia 5 mau ¢ do sau 20-30 cm la
1,63x10° CFU/g, trong khi v6i 5 mau & d6 sau 150-180 cm
1a 7,84x10? CFU/g (hinh 2). Phan tich F-test xac dinh s
luong xa khuan & 2 nhom mau 1a khac nhau dang ké vé mat
thdng ké véi p<0,0001.
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Dé sau mau dat (em)
Hinh 2. S6 lwging xa khuan c6 thé nudi cay dwoc trong mau dat 6
nhiém dioxin.
3.2. Kha nang sinh to:ng hop laccase cia cdac chung xa
khuan phdn lap dwoc

Céc chung xa khuan phan lap dugc khao sat kha niang
sinh laccase trén moéi truong Gause dich, mau xac dinh hoat
tinh laccase 1a mau dich nuéi céy dugc ly tdm loai bo sinh
khéi. Hoat tinh laccase ctia mdi chung dugc theo ddi trong
10 ngay nudi cdy lién tiép, két qua nghién ciru dugc thé hién
tai bang 1. Cac ching dugc khao sat cho thiy kha nang sinh
tong hop laccase v6i muc do khac nhau, tuy nhién s6 luong
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chung c6 hoat tinh cao trén 20 U/l ¢6 5/26 chung, chiém ty 16
19,2% bao gém: XAS3, X4, X8.5, X9.1 va X10.6 (bang 1).
Ching XAS3 cho thiy kha nang sinh hoat tinh laccase cao
nhét trong bd giéng duoc sang loc, hoat tinh cao nhét dat
468,06 U/l sau 8 ngay nudi cdy. Ching XAS3 duoc phan
loai thudc chi Streptomyces dua trén trinh ty ma hoa gen
16S rDNA va duogc dat tén 1a Streptomyces sp. XAS3.
Chung cho hoat tinh laccase cao thur hai 1a X8.5, ching nay
sinh laccase cao nhit sau 9 ngay dat 138,19 U/L. Ngay dat
hoat tinh cao nhét khac nhau gitta cac ching xa khuan, tuy
nhién thuong trong khoang 7-10 ngay nudi cdy (bang 1).
Bang 1. Khao sat kha nang sinh laccase clia cac ching xa khuan
dwoc phan lap tir dat 6 nhiém dioxin.

Ngay thu méu nudi cy khdo st hoat tinh laccase

Ky hiéu

ching ;3 4 5 6 7 8 9 10

X1 181 229 25 174 146 200 208 257 319 285
XL L7 205 188 L4 264 1S 132 LT 139 16

X12 16 205 09 139 LI 104 09 083 06 1o
XI3 139 16 L8 L4 097 097 0% 083 083 174
XI4 007 007 LIS 063 069 06 139 16 042 036
XLS 0 007 LI035 076 089 139 229 403 38
X2 125 200 16 LeT 13 LM 16 L4 146 LM
XAS3 208 9028 14097 23958 29931 32847 35208 46806 28889 23056
X4 0 014 3597 5625 3403 5069 7847 7708 8403 9375
X5 007 014 174 13 16 LM 27 25 25 25

XV62 0 004 181 125 139 1S 229 215 25 201
X7 007 014 188 167 16T 188 319 257 236 208
X1 0 0 097 076 09 1M LgT 1R 183 13
X82 007 007 16T 13 125 167 278 222 215 1%
X830 007 16 139 16 181 313 257 264 264
X84 0 0 104 08 07 076 09 05 06 06
X85 181 1320 5972 5625 5417 5632 13958 12083 13819 13542
X9.1 007 0 1201 12,15 1201 1243 25,63 24 2053 1722
X92 LI 792 104 06 104 089 LI 035 097 028
XIL 1145 233 1705 1285 1565 1945 2,185 10035 354 4385
XI02 08 0315 014 0245 0245 021 0 0245 020 0035
XI03 145 2535 212 2775 1945 184 219 16 198 1285
X4 0 007 15 139 174 188 34 299 33 319
X105 0 0,14 2,08 1,74 194 215 326 292 313 2,29
XI06 007 007 236 222 174 188 3007 6465 6229 4122
X10.7 059 1,18 1945 191 2255 2,155 271 219 233 1,98

Dt liéu thé hién hoat tinh laccase (U/l) dwéi dang sé trung binh clia
hai 1&n do.
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3.3. Kha nang phdin huy phenanthrene ciia ching xgq
khudan sinh laccase Streptomyces sp. XAS3

Phenanthrene dugc str dung nhu PAH mau cho khao sat
kha nang phéan hiy sinh hoc bdi ching xa khuan sinh laccase
Streptomyces sp. XAS3. Du lugng phenanthrene trong mau
thi nghiém va mau ddi chimg dugc phan tich bang may sic
ky long siéu hiéu niang (UPLC) va tinh toan nong do dua
vao duong chuan da dugc xay dung theo phuong trinh sau
Y=19,8587x + 11,9106 véi R?=0,9999. Pho phén tich mau
chiét phenanthrene tir mau thi nghiém va d6i ching duoc
thé hién tai hinh 3. Hinh anh phd cho thay, dich chiét tir hai
loai mau chira phenanthrene c¢6 cung thoi gian luu va phd
UV cua chét chiét va két qua dic trung cho phenanthrene.

(A)

Chromatograms
Qe MEEWE £L£EL EH oomommoe - &
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Hinh 3. Phé phan tich sic ky léng siéu hiéu ning. (A) Mau déi
chirng; (B) MAu phan hiy sinh hoc phenanthrene béi Streptomyces
sp. XAS3.

Sau 3 tudn nudi cidy trén moéi trudng c6 bd sung
phenanthrene, XAS3 phan huy dugc 42,04% phenanthrene
so voi mau ddi ching. Ham luong phenanthrene con lai trong
mau nudi cdy voi XAS3 sau 3 tuan 1a 91,74+3,439 pg/ml,
trong khi mau ddi ching dat 158,3+14,06 pg/ml (hinh 4).

KHOA
8CONGHN%CI:-IE

67(6) 6.2025

200-
E
S 150- %
=
()
S 100- .
£
c
2 501
Q
L
o
0 ’ L]
Déi chirng XAS3

Hinh 4. Kha nang phan hay phenanthrene ctua Streptomyces sp.
XAS3. XAS3: Streptomyces sp. XAS3. Bidu dd thé hién gia tri trung
binh va do léch chun, n=2, t-test v&i p<0,05.

3.4. Khd ndng logai mau thuoc nhudm cua laccase tho
sinh tong hop boi Streptomyces sp. XAS3

Khao sat kha nang loai mau thuc nhudm mau duoc st
dung trong nganh dét may su dung dich 1én men c6 hoat
tinh laccase (laccase thd) ctia chuing Streptomyces sp. XAS3
duoc tién hanh véi 18 loai thude nhuém khéac nhau. Su khac
biét mau sic so voi mau dbi chimg sau 20 phat phan tng
duoc thé hién tai hinh 5. Béng mit thuong co thé quan sat sy
thay d6i mau cia mot s6 thuée nhuom, dang chi ¥ 1a nhom
mau xanh cé xu hudng dugc loai mau nhanh hon so véi
nhom mau vang va do.
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Hinh 5. Sw thay ddi mau cta cac thuéc nhuém sau 20 phut phan
trng vé&i dich laccase thé cua Streptomyces sp. XAS3. (A) Mau thi
nghiém; (B) M&u déi chirng.

Hiéu qué loai mau duoc xac dinh théng qua phan trim
lwong mau loai b so véi ddi chung, mdi mau duoc xac dinh
tai budc song dac trung riéng. Sau 20 phtt loai mau, 16/18
loai thuc nhudm thir nghiém duoc loai mau voi hiéu sut
khac nhau, két qua thé hién tai hinh 6 véi gia tri trung binh
va do 1éch chuan, phan tich one-way ANOVA véi p<0,0001.
Trong do, acid blue 62 cho th?iy hi¢u qua loai mau cao nhét,
dat 26,72+0,94%. C6 tong s6 6/18 thudc nhudm bi loai bo
trén 15% mau bai laccase tho ciia XAS3 bao gdm acid blue
113, terasil red FBN, direct black CLS, acid blue 281, mega
fix NAVY FBN va acid blue 62 (hinh 6). Trong khi do, cac
mau nhu: drimaren yellow CLRR, acid red 299 hoan toan
khong bi loai mau sau 20 phut & diéu kién pH 4, nhiét do
phong va xtic tadc phan ung véi laccase 200 U/L
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Hinh 6. Kha nang loai mau cua laccase sinh téng hop b&i
Streptomyces sp. XAS3.

4. Ban luan

Xa khuén 1a nhom vi sinh vt ¢6 kha nang sinh tong hop
da dang céac chit chuyén hoa c6 hoat tinh sinh hoc cing voi
nhiéu loai enzyme co gia tri. DAt 6 nhidm chat diét co/dioxin
tai Viét Nam 1a ngudn vi sinh vat ddc thi v6i nhiéu tiém
nang Umg dung trong xur ly sinh hoc moi truong, mac du
vay, nhom xa khuén chua duoc tap trung khai thac. Trong
nghién ctru nay, nhan théy su khéc biét sd luong xa khuén
6 thé nudi céy duoc o cac téng dat v6i do sau khac nhau,
cung voi viée xac dinh dugce ) luong dang ké & do sau 1,8
m trong diéu kién dat ngap nudc tai San bay A So, cho thy
tiém ning mg dung nhom xa khuan trong xir 1y sinh hoc
theo phuong phap chon lap tich cyc khi diéu kién trong hd
chén lap phu hop cho sy ton tai, sinh trudng va phat trién
ctia nhom vi sinh vét nay. Tuy nhién, can nhiéu nghién ciru
cu thé hon va sir dung nhiing cong cu nghién ctru hién dai,
cap nhat hon (vi du nhu phan tich chi thi phan tir 16S rRNA
amplicon) dé danh gia mirc d6 da dang ctia nhém vi sinh vét
nay trong dat 6 nhiém dioxin dic thu.

C6 mot vai cong bd trude day lién quan dén xa khudn
phan lap tir dat 6 nhiém dioxin va kha ning sinh laccase
ctia ching [13, 14], cac ching nay c6 ngudn goc tir dat 6
nhiém tai San bay Bién Hoa, tinh Pong Nai. V&i ngudn dat
6 nhiém tai San bay A So, tinh Thira Thién Hué nhu trong
nghién ctru nay ciing cho thiy sy c6 mit cia cc chung xa
khuén c6 kha nang sinh laccase. Tuy nhién, ty 1& cac ching
¢6 hoat tinh cao trén tong s6 chung phéan lap duoc thap,
chi 2 chiing cho hoat tinh trén 100 U/I trong bo gidng phan
lap duoc. Cac chung con lai van xac dinh dugc laccase,
tuy nhién hoat tinh khong cao. Mac du vay, kha nang sinh
laccase cua cac chung trong nghién ciru nay cao hon mot sb
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chung ciing dugc phan 1ap tir dat 6 nhidm di dugc cong bd
trude ddy, vi du nhu xa khuan tir dat 6 nhidm dioxin tai Sn
bay Bién Hoa voi hoat tinh laccase khi sang loc dao dong
0,38-0,8 U/I [13]. Piéu nay cho thay kha ning sinh laccase
boi xa khuén 1a dic diém kha phé bién, tuy nhién hi¢u suét
sinh laccase tiy thudc vao dic tinh ting ching cu thé.

Mot s6 chiing xa khuédn cho thay vai trd quan trong trong
phan hity cic chat 6 nhidm, cic cong bd dd chimg minh
kha nang phan hity dioxin va cic chit 6 nhiém khac cia
xa khuan nhu tung dung ching Rhodococcus opacus vao
qué trinh ting cudng sinh hoc dé loai bo dioxin [15]. Trong
nghién ctu vé cac gen chtic ning tham gia qué trinh loai
khir clo cua vi khuén phan hiy cac hop chit vong thom,
da nhan thdy mot s6 ching xa khuan phan 1ap duoc trong
mét mo hinh vi sinh vat ban ky khi déu co thé su dung
naphthalene lam ngudn ning lwong va carbon duy nhat [16].
Trong nhém xa khuan thi chi Streptomyces 1a chi ¢6 nhiéu
dai dién da duoc chimg minh kha ning phan huy cac chét
PAH ciing nhu cac chit 6 nhiém khac [6]. Chung XAS3
thudc chi Streptomyces ciing cho thay kha ning phan huy
PAH v6i hon 42% phenanthrene bi loai bo, thoi gian phan
hiy phenanthrene ciia XAS3 kha dai, tuy nhién két qua
duoc trinh bay 1a két qua sang loc ban dau, thu duoc trong
diéu kién chua tdi uu.

Laccase tir xa khuén c6 cac dic diém noi troi so v6i cac
nguén khéc nhu kha nang chiu nhiét, chiu dung méi, d6 bén
cao [6]. Cac nghién ctru vé dic tinh laccase tir xa khuan con
it, danh gia téng quan sau vé laccase cua xa khuan hién tai
con gidi han, cac nghién ctru chinh cha yéu tap trung vao
chi Streptomyces. Chi nay c¢6 nhiéu chung duoc cong bd voi
kha nang loai mau, cd mau nhom azo va anthraquinone [17].
Qua trinh loai mau boi xa khuan théng qua hai con dudng
chinh 1a hdp phu trén sinh khéi va chuyén héa sinh hoc.
Mau bi loai bo ¢6 thé do mot sb enzyme khac nhau nhu:
laccase, manganese peroxidase (MnP) hay azoreductase...
[18], trong d6 laccase va MnP la cic enzyme ngoai bao.
Nghién curu thuc hién véi dich 1én men da loai bo sinh khéi
ctia chung XAS3 cho thiy, chi c6 mit cta laccase ma khong
c6 MnP, do d6 kha nang loai mau bdi dich 1én men XAS3
duoc cho la xuc tac loai mau boi laccase c6 trong dich lén
men. Két qua sang loc cho thdy, laccase sinh tong hop boi
XAS3 c6 kha nang loai bé cd mau azo va anthraquinone.
Mic du hiéu qua loai mau cao nhat nhan théy & acid blue
62, mau thudc nhom anthraquinone, nghién ctru khong xac
dinh duoc quy luat hay xu hudéng trong hi¢u qua loai mau
cta laccase XAS3 theo cu trac cta thudc nhudém mau. Dé
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tim ra xu hudng cling nhu nang cao hi¢u qua loai mau, sang
loc v&i nhiéu loai thuéc nhudém mau hon va bd sung thém
céc chét trung gian cho laccase 13 cac huéng nghién ctru tiép
tuc dugce trién khai.

5. Két luan

Xa khuén c6 mat trong dat 6 nhi®m dioxin tai San bay A
So, tinh Thira Thién Hué véi sb lugng khong gidng nhau &
céc tang dat v6i do sau khac nhau. Cac chung xa khudn c6
ngudn gbc tir dat 6 nhiém duoc khao sat c6 kha ning sinh
laccase, hoat tinh cao nhét dat dugc sau 7-10 ngay nuoi céy.
Chung chon loc Streptomyces sp. XAS3 sinh laccase cao
c6 kha nang phan huy phenanthrene va dich laccase thé thu
dugc co kha nang loai mau thudc nhuom thudc ca nhom azo
va anthraquinone.
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