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Tém tit

Lindane (s-Hexachlorocyclohexan hay ¥-HCH) 12 mét trong nhirng loai thudc trir siu
duogc st dung rong rdi trong ndng nghiép sau ndm 1945. Do nhiing tac hai véi strc khoe cua
lindane, nam 2005, UNEP (United Nations Environment Programme - Chuong trinh moi
truong lién hop qudc) da quyét dinh ngan chin sy 6 nhidm cua lindane trén toan thé gidi.
Tuy nhién, v6i chu ky bdn rd twong ddi dai nén viéc xir Iy lwong lindane tén du trong dét
néng nghiép gip rat nhidu khé khin. Muc dich ctiia nghién ciru nay 12 phan 1ap, tuyén chon
nhirng chiing xa khuan ban dja c6 kha ning phan giai lindane nham phét trién ché pham sinh
hoc ¢6 tic dung loai phén giai lindane ton du trong dat ndng nghiép mot cach an toan va than
thién voi méi trudng. Cdc phuong phap phan 14p xa khuan co ban da duoc dp dung két hop
v6i mot s6 phuong phép phan 1ap dinh hudng danh gid kha ning sinh truéng ctia xa khuan
trén cdc moi truong cé va khong c6 lindane. Kha nang phan giai lindane ctia cac chung xa
khuén cling dugc danh gid dya trén tdc do loai ion clorua trong co chét. Céc chuing xa khuén
déng luu ¥ sau d6 duoc nghién ctru cdc dic diém sinh hoc nhu hinh thdi, cdc dic tinh sinh 1y
sinh héa, va mot s6 hoat tinh chuyén héa lién quan dén qu4 trinh phan giai lindane. Két qua
thu duoc 9 chung xa khuan c6 kha ning phan giai lindane phan lap tir nhitng mau dat & céc
ndng truong tai Nghé An c¢6 ham lugng lindane cao. Pac biét, 02 chung xa khuan A119 va
LDO02 thudc chi Streptomyces c6 hiéu suit phan giai lindane t6t nhét dya trén kha ning loai
ion clorua da duogc nghién ctru sau hon vé dic diém sinh hoc va duge dinh danh.

Tir khéa: Lindane, xa khudn, nong nghiép, é nhiém ddt, Streptomyces.
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1. DAT VAN DE

Thudc trir sdu hay thudc bao vé thyuc vat 1a chit hodc hop chit c6 kha nang ngan chan,
tiéu diét, xua dudi hodc giam thiéu dich hai (con trung, ve, giun tron, ...). Lindane hay déng
phan ¥- hexachlorocyclohexan con dugc goi la ¥ -HCH 1a mét loai thudc trir sdu thuéc nhém
clo hitu co ¢6 pho rong, duge tong hop sau chién tranh thé gidi thir 2 cho dén nhitng nim
1990 [1-2]. Theo quyét dinh 1946/QD-TTG nam 2010 ctia Thi tuéng Chinh phi, ham lugng
lindane ton du trong dat nong nghiép ¢ mirc rat cao, gip hang trim lan quy dinh cho phép
(1 - 3,8 mg/kg ¢ Bic Giang, 5,2 mg/kg & Lang Son). Pidu nay anh huéng truc tiép téi san
xudt lwong thyc, thuc phadm danh cho ngudi va dong vat. Ciy trdng, rau hay trdi cdy khi canh
tac trén dat c6 ham lugng lindane cao s€ c6 mui va vi khé chiu do anh huong cia lindane
[3]. Lindane c6 d6 hoa tan thap trong nudc nhung lai ¢ tinh thim, ching thdm vio trong
dat, gdy 6 nhidm dat va ngudén nudc ngam ciing nhu mot phan nudc mit va nudc udng.
Lindane c6 thé ton tai trong mdi trudng do tinh hoa tan trong lipid cao va c6 tinh 6n dinh
héa hoc, chu ky ban rd cta lindane trong dét 1 708 ngay va 2292 ngay trong nudc [4-5]. Khi
con nguoi, dong vat st dung nudc hay thuc pham canh tdc trén dt nhidm lindane, lindane
c6 thé di vao, tich lity sinh hoc trong co thé gdy ung thu, va cdc bénh noi tiét do tic dong cua
né téi hé than kinh dong vat [6-7], lindane c6 thé din dén té liét, co giat thim chi tir vong
[8-9]. Do d6, vao nam 2005, UNEP (United Nations Environment Programme - Chuong
trinh méi trudng Lién Hop Quéc) dd quyét dinh ngan chin su 6 nhidm cua lindane trén toan
thé gigi. O nude ta, nam 2006, lindane di bi cAm str dung theo quyét dinh s6 31/2006/QD-
BNN ngay 27 thang 4 nim 2006 ctia B Nong nghiép va Phit trién nong thon.

Dé xur 1y lindane, c6 thé dp dung mot sb phuong phép héa 1y, trong d6 phd bién nhit
12 d6t [10]. Tuy nhién, cic cdch 1am nay van dé lai mot sé anh huong doc hai v6i méi trudng
va khong hiéu qua vé mat kinh té. Trong khi d6, céc giai phdp sinh hoc dé xir Iy cdc chat nay
(bioremediation) to ra than thién véi mdi truong, ma ciing hira hen kha ning xir 1y tai chd
(in situ) cling nhu xu 1y triét dé véi chi phi hop 1y. Vi vay, ddy 1a cdc giai phdp duoc wa
chudng hién nay.

Vi sinh vat véi vai tro chinh trong phan hiy sinh hoc lindane dugc nghién ctru ngay
cang nhiéu, do cdc twong tic héa sinh da dang cua ching 1am thay d6i hodc phd huy hoan
toan cdu tric cua lindane. D3 c6 nhitng nghién ctru trude ddy vé cdc vi sinh vat ¢6 kha ning
phan giai lindane nhu Staphylococcus sp. [11], Pseudomonas sp. [12], Sphingomonas sp.
[13], ... Tuy nhién, hau hét cdc nghién ctru déu tap trung vao ddi twong vi khuan trong khi
xa khuidn 13 ngudn sinh cdc enzyme rdt da dang nhu hexachlorocyclohexane
dehydrochlorinase (LinA), haloalkane dehalogenase (LinB), va alcohol dehydrogenase
(LinC) [14]. Do d6, viéc sang loc, tim kiém phén l4p cédc chung xa khudn c6 kha ning phan
giai lindane 13 muc tiéu ctia nghién ctru nay. Bai bdo nay trinh bay két qua phén lap tao bd
chung xa khuén c6 tiém ning phan giai lindane tir 13 miu dét tai Nghé An, Viét Nam. Pong
thoi, cdc két qua dénh gid dic diém sinh hoc va mét sb hoat tinh chuyén héa lién quan dén
kha nang phan huy lindane ctia cdc chung nay cling dugc béo cdo.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong, vt liéu nghién ciu

13 mau dét c6 néng do lindane cao (> 0,1 mg/kg) tai nhiéu dja diém khéc nhau & Nghé
An, Viét Nam, theo Quyét dinh 1946/QD-TTg do Thu tudng Chinh Phu ban hanh, dugc thu
thap trong cdc tdi zip bac v6 tring bang phuong phép 14y miu thuong quy. Céc mau dat
duogc 1am khé, luu trit & 4°C va duoc sir dung ngay dé phan 1ap xa khuan.

Linadne (¥ -HCH 99.4%) dugc mua tir hang Dr. Ehrenstorfer (Ptic) va cac hoa chét
khac dugc mua tir cdc hang uy tin nhu Merck (Hoa Ky), Xilong (Trung Qubc), ...
2.2. Phwong phap nghién ciru
2.2.1. Phan lap dinh huong xa khudn tir cdc mau dat

Cic chung xa khuan duoc phan l4p tir cic miu dat dira theo phuong phdp cia Aslvarez
[15] Cdc mau dit s& duoc can 10 g cho vao 100 mL nudc mudi sinh 1y 0,85%, lic véi van
tdc 150 vong/phiit & 30°C trong 30 phiit. Sau d6 dich huyén phii duoc thu va trai trén dia
chtra moi truong SC agar (g/L: tinh bot - 10, casein - 1, KoHPO4 - 0,5, Cycloheximine - 1,
pH 7,0). Theo dai lién tuc trong 14 ngay, cac khuén lac xa khuén trén dia phan 1ap dugc nhat
dé tinh sach bang céch cdy ria 3 pha trén dia petri c6 chira mdi trudng thach MM (g/L: L-
asparagine - 0,5; KoHP4 - 0,5; 0,2 - MgS04.7H>0; FeS04.7H20 - 0,01; pH 7,0, 1 mL chuén
gbc lindane 1.000 ppm). Dia dugc gitt & 30°C, sau 14 ngdy quan sét hinh thdi khuan lac,
nhit nhitng chiing c6 hinh thai khdc nhau v tiép tuc duoc tinh sach bang cach ria 3 pha trén
dia YS agar (g/L: cao ndm men - 2: tinh bot tan - 10; thach - 18; pH 7,0).
2.2.2. Phuwong phdp xdc dinh khad ndng sinh truéng ciia xa khudn trén méi truong bé sung lindane

Kha nang sinh truéng cua cic chung xa khuén duoc khao sét trén moi truong thach
MSM bb sung 10 ppm lindane (MSM agarose + 10 ppm lindane), thach MSM bé sung 50
ppm lindane (MSM agarose + 50 ppm lindane) va thach MSM khong b6 sung lindane (MSM
agarose). Thanh phan méi truong thach MSM nhu sau (g/L): MgSO4+.7 H.0 - 0,4;
FeSO4.7H20 - 0,002 ; KoHPOs - 0,2; (NH4)2S04 - 0,2; CaSOs4 - 0,08; H2O - 1.000 mL; pH
7,0 - 7.2, bd sung 0,01% vi lugng TE, agarose - 15. B chung xa khuén da phan 1ap duoc
nudi lic trong moi truong YS. Sau d6, thu va rira sinh khéi bang nuée mudi sinh 1y. Sinh
khdi dugc hoa bang nude mudi sinh 1y theo ti 18 1 : 1 (v/v) dé tao dich huyén phi. St dung
tam bong da khir tring dé cdy vach dich huyén phi 1én dia chta cdc méi trudong MSM
agarose, MSM agarose + 10 ppm lindane va MSM agarose + 50 ppm lindane. Sau 7 ngay u
dia & 30°C, tién hanh quan sat sy khéc biét vé kha nang sinh truong ctia mdi ching & trén 3
dia.
2.2.3. Phuong phdp xdc dinh trinh tw 16S rDNA

Pé xdc dinh trinh ty 16S rDNA, doan 16S rDNA duoc nhéan 1én bang phan tmg PCR
str dung mdi 27F va 1492R theo phuong phdp cua Vingataramin va cong sy [16]. Cdc chung
quan tim duogc nudi cdy qua dém trén méi truong YS 16ng. Sau d6, 2 mL dich nudi ctia mdi
chung dugc thu, ly tim & tde d6 8.000 vong/phiit trong 10 phuit dé thu cin té bao. Cin té bao
dugc duoc rira 1 - 2 14n bang dung dich PBS (dém phot-phat chita NaCl 0,9%). Cin té bao
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sau khi rira dugc thém vao 455 puL. dung dich EtNa (NaOH - 240 mM, Ethanol - 74%, EDTA
- 2,7 mM) va lic nhe. Hon dich thu duoc tiép theo duogc ly tim ¢ 8.000 vong/phiit dé thu 1iy
phan dich. Dich thu duoc duoc ly tim & téc do 14.000 vong/phit trong 10 phit dé DNA
duoc két tha va phan dich ndi phia trén dugc loai bo. Thém 100 uL dung dich hoa tan DNA
(elution buffer do Qiagen cung cép). Sau d6, phan tng PCR duoc thyc hién béng mdy PCR
Thermocycler (Hoa Ky) véi thanh phan hdn hop phan tmg sau: (uL) Taq PCR mas ter mix
- 12,5, mdi P27F - 1, mdi P1492R - 1, DNA - 1, nuéc PCR - 9. PCR duoc thyc hién theo
chu trinh nhiét nhu sau: 96°C - 3 phut, 35 chu ky (95°C - 45 gidy, 55°C - 45 giay, 68°C - 2
phiit), 68°C - 7 phit. Poan 16S rDNA dugc gidi trinh ty va sir dung dé tim loai gan giii bang
cong cu TruebaclD.

2.2.4. Kha ndng sinh enzyme logi goc clo ciia cdc ching xa khudn

Khé nang sinh enzyme loai clorua cua cic ching xa khuin duogc ddnh gid dya vao
phuong phdp ciia Bergmann, J. G. [17]. Céc chung xa khudn dugc nudi lic trong mdi truong
MSM léng c6 ndng d6 lindane 50 ppm, & 30°C, 150 rpm. Sau 7 ngay, hiit 200 uL dich nudi
lic vao giéng trong dia 96 giéng. B6 sung 20 uL dung dich Fe(NH4)(SO4)2.12H,0 0,25 M
trong acid nitric 9 M cung véi 20 puL. dung dich bao hoa thily ngan thiocyanate trong ethanol.
Tron déu hon hop sau d6 quan sat sy thay d6i mau sic cia giéng (vang dan néu c6 ion clorua
tir do). Sau 10 phdt, do d6 hap thu quang cta phirc CI tao ra & budc séng 460 nm bang mdy
quang phd ELISA - microplate reader Plus384 (Hoa Ky). Két qua dugc xur 1y bang phan
mém Microsoft Excel trén may tinh.

2.2.5. Cdc phwong phdp nghién civu déc diém sinh hoc ciia cdc ching dwoc tuyén chon

Khéo sit sir dung cdc ngudn carbon khéc nhau: kha ning sinh truéng ctia xa khuan
duoc ddnh gid bang cach ciy vach trén méi trudng co ban cé thanh phan: (g/L: Bacto yeast
nitrogen base w/o amino acid - 6,7; Bacto casamino acid - 0,01; KoHPO4 - 10 va 1% céac loai
carbon hydrat khdc nhau, pH 7,0). Méi trudng co ban bd sung 1% D-glucose duge diing 1am
d6i chimg dwong va méi trudng khong c6 ngudn carbon 1a d6i chirmg 4m. Mirc d6 sinh trudng
dugc danh gid sau 5 ngay.

Xéc dinh anh hudng cta nhiét d0 téi mac dd sinh trudng cua xa khuan: Kha nang sinh
truong cua xa khuan dugc danh gid bang céch ciy vach trén moi trudng YS va 0 & cic nhiét
d6 khac nhau (25, 30, 37, 45°C). Muc d¢ sinh truéng dugc danh gid sau 5 ngay.

Xéc dinh anh huéng ctiia nong d6 mudi téi muice do sinh truong: Kha ning sinh trudng
ctia xa khuan dugc ddnh gid bang cdch cdy vach trén moi trudng YS c6 cdc nong do NaCl
khéac nhau (0, 3, 5, 7%). Muc d0 sinh truédng dugc danh gia sau 5 ngay.

Xéc dinh kha nang sinh enzyme ngoai bao: thoi thach chira cac chiung xa khuén duoc
dit 1én méi trudng thach bd sung 1% co chat: tinh bot, casein hodc CMC, 1 & 30°C trong 5
ngay. Cdc dia thach dugc nhudm véi thude thir Lugol 1% dé kiém tra hoat tinh amylase,
thudc thir Congo Red 0,1% dé xdc dinh hoat tinh cellulase va protease.

Xéc dinh anh huéng cia ndng do pH dén kha nang sinh truéng: Kha ning sinh trudng
ctia xa khuan duoc ddnh gid bang cich cdy vach trén méi trudng YG (g/L: Cao nAm men -
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10; D-glucose - 10; agar - 20) va dugc chinh pH dén céc gid tri khac nhau (5,0; 7,0; 9,0).
Muc d¢ sinh trudng duoc danh gid sau 5 ngay.

Hinh thdi chudi bao tir cia mdi ching xa khuédn duoc xdc dinh béng cach nudi céy Xa
khuén trén mot giot thach 15% trén lam kinh trong 5 ngiy va quan sat du6i kinh hién vi
quang hoc Olympus CX23 (Nhat Ban) ¢ d¢ phéng dai 100x.

3. KET QUA VA BAN LUAN
3.1. Két qua phan lap va danh gia kha ning sinh truéng cac ching xa khuin trong méi
treong c6 lindane

Tir 13 mAu dat tai Nghé An, 78 ching xa khuan d3 duoc phén 14p trén méi trudng SC.
Céc chung duoc lya chon dya trén dac diém hinh thi va mau sic khuan lac khéc nhau.
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Hinh 1. Phdn b6 s6 lwong cdc ching xa khudn phan ldp dwoc theo khd nang sinh trucng
trén moi triecong MSM ¢6 bé sung lindane

Kha nang sinh truéng ctia 78 chung xa khuin duoc dénh gid trén méi trudng tdi thiéu
MSM rén c6 bo sung va khong bo sung lindane dya trén viée so sanh mirc d6 phat trién cua
cdc ching xa khuén trén 2 méi trudng trén. Két qua (Hinh 1) cho thdy, sb luong cdc ching
sinh truéng tét hon trén mdi trudng c6 lindane (so voi trén mdi trudng khong c6 lindane) 1a
34 chung, chiém 44% tong s6 chung. Trong s6 d6, 9 ching (12%) thé hién kha ning sinh
truong tot, 5 chung (6%) khé tot va 20 chung (26%) ¢ mirc kha. Nhu vay, tir két qua trén, 9
chung xa khuan c6 kha ning sinh truéng trén méi trudng c6 lindane tot nhat duoc lwa chon
dé tiép tuc tién hanh céc thi nghiém sau.

3.2. Hoat tinh enzyme loai chlorua lién quan dén kha ning phan giai lindane ciia cac
chiing xa khuin tuyén chon dwoc

Trong thi nghiém nay, ching tdi khao st kha ning sinh cic enzyme loai bo gbc
halogen trong co chit. Qu4 trinh khtr halogen 12 mot budc quan trong trong qué trinh phén
giai hop chit halogen. Véi co chit lindane c¢6 chtra 6 gbc Clo trén mdi phan tir, do d6 loai
Clo 12 mot khau t6i quan trong trong phan giai lindane [15]. Khi gdc Clo bj loai, ion clorua
duogc giai phéng ra ngoai moi truong nudi cdy. Do d6, bang céch so sanh ndng d6 ion clorua
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giai phéng ra méi trudng cua 9 ching xa khuan, kha ning phan giai lindane cta cdc ching
nay c6 thé duoc danh gid. Két qua (Bang 1 va Hinh 2) cho thiy chi ¢6 2 ching xa khuan
A119 va LD02 ¢6 tdc dd loai clorua vao mdi truong > 0,4 mMol/tué‘ln; con lai céc chung
khac déu c6 kha ning loai clorua & mirc trong khoang 0,2 mMol/tuan - 0,3 mMol/tuin va 2
chung & mirc < 0,1 mMol/tuan. Nhu vy, tir két qua khao sét hoat tinh enzyme, 2 chung xa
khuén 12 A119 va LDO02 da dugc lva chon cho cdc nghién clru tiép theo.

Bdng 1. Két qua khdo sdt toc do loai ion clorua cua cdc chung xa khudan

Chiing xa Téc d¢ logi ion clorua (mMol/tuin) Khd nang

khudn MSM (lindane 50ppm)  Péichirmg  Chénhléch  phén gidi
A78 0,965 0,943 0,021 +
A93 1,227 0,841 0,386 +
Al118 0,933 0,902 0,030 +
Al119 1,256 0,857 0,399 +
LD1 1,273 0,886 0,387 +
LD2 1,336 0,880 0,456 +
LD3 1,140 0,910 0,231 +
LD4 1,004 0,806 0,198 +
TO71 0,984 0,863 0,120 +

Ghi chii: (-): khong co hoat tinh; (+): co hoat tinh

Hinh 2. Hinh anh khudn lac va khd nang sinh trudng khdc biét trén moéi truong chira
lindane cua hai chung xa khudn dai dién
Chii thich: hinh anh khudn lac trén dia thach YS cia chung A119 (A) va chung LDO2 (B); hinh anh
ccfy vach so sdnh cua ching Al119 trén dia thach MSM co lindane (C) va trén dia thach MSM
khong cé lindane (D); hinh dnh cdy vach so sdnh cia ching LDO2 trén dia thach MSM c6 lindane
(E) va trén dia thach MSM khong co lindane (F)
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3.3. Cac dic diém sinh hoc va dic diém phén loai ciia cdc chiing xa khuin A119 va
LDO02 c6 hiéu qua phén giai tét nhat

Poan gene 16S rDNA cua 02 chung xa khuidn A119, LD02 di duoc nhén 1én bing
phuong phép PCR va giai trinh ty. Trinh ty ciia ca 02 ching déu ¢6 d6 tuong dong trén 98%
(Bang 2) v6i céc loai thudce chi Streptomyces khi so sdnh béng cong cu TruebaclD.

Bing 2. Ti I¢ tuwong dong vé trinh tw doan gene 16S rDNA ciia 02 ching xa khudn A119,
LDO02 véi cdc chiing xa khudn khdc trong co sé dir liéu GenBank

All9 LD02
Loadi twong dong Tilé twong dong |  Loai twong dong Ti 1é twong dong

S. polychromogenes 100% S. wuyuanensis 100%

S. racemochromogenes 99,92% S. marianii 99,85%
S. yangpuensis 99,75% S. tirandamycinicus 99,32%
S. flavotricini 99,66% S. spongiicola 98,71%
S. amritsarensis 99,66% S. lichenis 98,48%
S. globosus 99,32% S. griseoincarnatus 98,17%
S. katrae 99,32% S. labedae 98,17%
S. toxytricini 99,32% S. althioticus 98,17%

Tir két qua trén, ¢ thé khang dinh ching A119 gan giii nhat véi loai Streptomyces
polychromogenes. Khuan lac ctia chiing A119 trén méi truong YS ¢6 mau trang chuyén dan
sang hong sau 5 ngly, dang tron, c¢6 thiy (Hinh 2A). Chung xa khuan Strepromyces
polychromogenes di duoc cong bd trén ngan hang dit liéu DNA cia American Type Culture
Collection (ATCC) vai ky hiéu ATCC 12595 va ATCC 25484. Theo mo ta cua Shirling,
E.B nim 1969, chung xa khuan nay c¢6 khuan lac mau hong trén nhiéu méi truong khao sat
[18]. Loai S. polychromogenes chua timg dugc nghién ctiru vé kha ning phan giai lindane
hay céc chat hiru co vong thom, ma chi chimg minh c6 kha ning khéng nim giy hai thuc
vat [19]. Két qua nghién ctru ddc tinh sinh 1y, sinh héa cua chung A119 (Bang 3) cho théy:
chung A119 c6 kha ning sinh truéng tot trén cdc ngudn carbonhydrat 13 D-galactose, D-
Mannose, D-xylose; sinh truong kém trén D-Sorbitol, Sephrose, L-Rhamnose va Lactose.
Kha ning sinh truong ciia ching A119 & diéu kién pH 5,0 - 9,0 1a twong doi tdt va téi uu &
pH 7,0. Vé ndéng d6 mudi, ching A119 chiu duoc ndng d6 mubdi 3%, tot nhat & 0% va khong
sinh truéng & ndong d6 mudi 5%, 7%. Ching xa khuan A119 chi c¢6 kha ning sinh enzyme
Protease phan giai Casein. Trong nghién ctru cia Hagemann (1955), ddc diém sinh 1y sinh
héa cua loai S. polychromogenes cling da dugc nghién ctru. Theo d6, S. polychromogenes
c6 kha ndng str dung I-inositol, D-mannitol, L-Rhamnose hodc Raffinose rat tot [18]. Nhu
vay, ching A119 twong ddng vé hinh thdi khuan lac v6i S. polychromogenes nhung kha ning
str dung céc ngudn carbon hydrat khéng hoan toan tuong dong.

Chung LDO02 c¢6 d6 twong dong vé trinh tu 16S rRNA voi loai Streptomyces
wuyuanensis t61 100%. Chung LDO02 c6 khuén lac tréng xam, dang tron c6 vién (Hinh 2B).
Loai xa khudn Streptomyces wuyuanensis dugc cong bd dau tién nim 2013 bdi Zhang va
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cong su va thong tin duoc cong bd boi China General Microbiological Culture Collection
Center (CGMCC) [20]. S. wuyuanensis c6 khuén lac xdm trang trén cadc moi truong ISP 2-5
va chua dugc nghién ctru vé kha niang phan giai cdc chét hiru co ¢6 vong thom. Két qua
(Bang 3) cho thiy, chung LD02 c¢6 kha ning sinh trudng tt trén céc ngudn carbonhydrat 1a
D-galactose, D-Mannose, D-xylose; sinh truong kém trén D-sorbitol, L-sorbose, va dac biét
khong sinh truong trén moi truong c6 L-Rhamnose. Kha nang sinh truéng cua chung LD02
& diéu kién pH 5,0 - 9,0 1a trong ddi t6t va tdi vu & pH 7,0. V& ndng d6 mubi, chung LD02
chiu duoc néng d6 mubi 3%, tot nhét & 0%. Ngoai ra, ching xa khuan LDO2 ¢6 kha nang
phan giai Cellulose, Casein. Trong bdo cdo vé loai S. wuyuanensis cia Zhang, chung S.
wuyuanensis dai dién sinh truong toi wu trong pH 6,0 dén pH 8,0 va ndng d6 mudi tir 0 - 9%.
Dong thoi, S. wuyuanensis c¢6 kha ning st dung L-Arabinose, fructose, D-xylose, myo-
inositol, D-Galactose, D-glucose, Mannitol, L-Rhamnose va sucrose. Bén canh do, S.
wuyuanensis c6 kha nang sinh enzyme Amylase nhung khong sinh ra Cellulase. So sanh cac
dic diém sinh 1y sinh héa cta chung LD02 véi cdc dic diém cua S. wuyuanensis, ¢6 thé thiy
¢6 sy trong dong kha 16n vé kha nang sinh truong, diéu kién pH va kha ning st dung cic
ngudn carbonhydrat.

Bing 3. Pdc diém sinh Iy, sinh héa cia 2 ching A119, LD02

Ky hiéu chiing All9 LD02
Poi ching Am + +
D-galactose ++++ A+
D-mantose ++++ ++++
Xylose ot -+
D-sobitol + +
Nguon Carbon | Sepharose + ++
L-sorbose +++ +
L-Rhamnose + -
D-glucose ++++ ++++
Lactose + ++
Fructose +++ ++
5,0 +++ F++
pH 7,0 bt ++++
9,0 o+ +++
Cellulase - +
Enzyme Protease + +
Amylase - _
0% bt bt
%NaCl 3% + ot
5% - -
7 % - -

Ghi chii: (-) khong sinh truéng; (+) sinh truéng rdt yéu; (++) sinh truong yéu;
(+++) sinh truong 160t;( ++++) sinh truong rt 1ot
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3.4. Ban luén

Céc vi sinh vat phan giai thudc trir su trong ty nhién tuong d6i hiém trong méi truong
dat. Viéc sir dung xa khuan xir 1y 6 nhidm dat néng nghiép da duoc nghién ciru & nhiéu noi
trén thé giéi. Trong mau dat nhidm thudc trir sdu tai Argentina, Fuentes va cong su d phan
1ap duoc 12 chung xa khuén c6 kha ning phén giai thudc trir siu clo hitu co [21]. Céc vi sinh
vat phan giai thudc trir sdu hitu co di tim ra trude ddy, da s6 thudc chi Arthrobacter,
Brevibacterium, Clavibacter, Corynebacterium, Micromonospora, Mycobacterium va
Streptomyces, da dugc bdo céo, 1a tién dé cho cic nghién ciru su hon dé ung dung trong
thuc té [22]. Tai Viét Nam, cic nghién ctru xtr ly lindane trong moi truong chu yéu béng
phuong phap vat ly nho vat liéu nano alpha nhom hydroxit [23] hay phuong phédp hoa hoc
nho nano-Fe304 [24] ma chua ¢6 nghién clru sir dung tdc nhén vi sinh vat cu thé 1a xa khuén.
Trong nghién ctru ndy, 1an dau tién tai Viét Nam phan 1ap duoc 9 ching xa khuan c6 tiém
nang phan giai lindane tir cdc mau d4t néng nghiép 6 nhidém thudc trir sau. Tir d6 1am co sé
cho céc nghién ctru san xuét ché pham xir 1y dat néng nghiép ton du lindane tai Viét Nam.

Mot trong nhimg con dudng phan giai thudc trir siu hiru co chita gbe Clo 1 loai bd
gbc halogen khoi phan tir. Loai bo halogen khoi cic xenobiotics halogen héa 1a mét budc
quan trong trong qué trinh phan hay lindane vi cdc lién két carbon-halogen tuong dbi bén
[25]. Vi vy xéc dinh luong ion clorua trong mdi trudng c6 thé ddnh gid kha ning phan hiy
lindane cua vi sinh vat. Trong nghién ctru cia Manickam va cdng sy, thong qua hoat tinh
clia enzyme dehalogenase loai bo ion clorua trong phén tir lindane, cdc chung vi khuan
Sphingomonas da dugc phan 1ap [26]. Tuong ty, Benimeli va cdng sy da bdo cdo sy hién
dién cia ion clorua trong méi truong nudi cdy cua chung xa khuén Streptomyces sp. M7
[27]. Trong nghién ciru ndy, su xuét hién cua ion clorua duoc do thong qua phuc hop Fe véi
ion clorua trong méi trudng nudi cdy 1ong cua 9 ching xa khudn. Két qua cho thiy 4 trén 9
chung xa khudn c6 tiém nang rat 16n trong kha ndng phan huy lindane giai phéng ion clorua
ra moi trudng. Pidu nay ching t6 cdc ching xa khudn c6 kha ning sinh enzyme dehalogenase
ngoai bao dé khir ion clorua tir lindane. Pay 1a két qua quan trong chimg minh tiém ning
phan giai lindane ctia 9 chung xa khuan rét 16n can duoc nghién ctru sau hon.

Trong céc cong bd trude ddy, xa khuan duoc biét dén 12 ngudn sinh chit khang sinh
va cdc chit c6 hoat tinh sinh hoc rat da dang. Trong d6, chi Streptomyces duoc chi y hon ca
do ching déng gép toi 70% trong s6 5.000 hoat chit sinh hoc duoc tim thdy [27]. Két qua
dinh danh cho thdy ca 2 ching c6 tiém ning phin giai lindane tot nhat déu thudc chi
Streptomyces. Diéu nay ching to tiém ning to 16n cua 2 chung xa khuan trong san xuat ché
pham vira c6 kha ning xir 1y ton du lindane trong dat vira c6 kha niang ddi khang cdc mam
bénh ty nhién.

4. KET LUAN
78 ching xa khuan tiém ning da dugc phan lap tir miu dat Nghé An, Viét Nam. 9
ching xa khuén t6t nhat dugc lua chon dua vao két qua sang loc kha nang sinh trudng trén
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mdi trudng c6 lindane dat 10% tong sé chung dé tién hanh cic nghién ctru danh gid kha ning
phan giai lindane cua ching. Nhu vay, lan dau tién tai Viét Nam, by suu tap xa khuén béan
dia c6 kha nang phan gidi lindane duoc tao 1ap. Hai ching xa khuén thudc chi Streptomyces
duogc tuyén chon va dinh danh c6 kha ning sinh enzyme loai bo ion clorua tir co chat manh.
Hai chung xa khuén Iya chon dugc chung minh cé kha nang sinh trudng tdt & cdc diéu kién
mdi truong da dang. Két qua ndy mo ra tiém ning thuc tién san xuét ché pham xt 1y ton du
lindane trong dat nong nghiép, nham hudng téi phuc vu néng nghiép an toan.
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Collection of endemic actinomycetes capable of degrading lindane in order
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Abstract

Pesticide residues in the soil are a huge threat to agriculture. ¥- hexachlorocyclohexan
(lindane or isomer ¥ -HCH) is one of the pesticides widely used in agriculture after 1945.
Due to the harmful effects on health of lindane, UNEP (United Nations Environment)
Program - United Nations Environment Program) decided to stop the pollution of lindane
worldwide in 2005. However, with a long half-life, it is very difficult to control residual
lindane in soils. The purpose of this study is to isolate and select actinomycete strains capable
of degrading lindane in order to develop a biological product that can remove residual
lindane in agricultural soil in a safe and environmental-friendly manner. Basic actinomycete
isolation methods have been applied in combination with a number of oriented isolation
methods to evaluate the growth ability of actinomycetes on media with and without lindane.
The ability to degrade lindane of actinomycetes was also evaluated based on the rate of
chloride ion removal in the substrate. The remarkable actinomycetes were then studied for
biological characteristics such as morphology, biochemical and physiological properties,
and some metabolic activities related to the degradation of lindane. We obtained 9
actinomycetes capable of decomposing lindane isolated from soil samples in farms in Nghe
An. Among them, the two strains A119 and LD02 belonging to the genus Streptomyces
displayed the best lindane degradation performance based on their chloride ion removals.
They were further studied for their biological characteristics and eventually identified.

Keywords: Lindane, actinomycetes, agriculture, soil pollution, Streptomyces
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