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T6MTAT 
6 nhidm kim loai nSng trong dat cd thd dupe gky ra bdi nhidu nguydn nhan nhung ddu dd lai nhiing hSu 
qua khdn ludng cho'hd sinh thai va siic khoe cua con ngudi. Xir ly d nhidm kim loai nang bang bidn phdp 
sinh hpc thdng qua vide Ipa chon mpt td hpp thuc vat-vi sinh vSt la Ipi dting kha nang ciia cac sinh vat loai 
bd kim lo î nang khdi dat Dtra trdn cdc vi sinh vat dupe phan lap tir mau dat d nhiem kim loai nang, da 
dinh gia dupe kha nSng chdng chiu kim loai nang la chiing vi khuin TB22, chiing ndm mdc TM39, chiing 
ndm men HY4 va chiing ndm rd AMF4; vide phSn loai dupe tidn hanh theo phuong phap PCR-sequencing 
(cac chiing ndm mdc, ndm men va vi khuIn) va phuong phap quan sat hinh thai bao tii va bang mau ctia 
Morton (chiing ndm rd). Da xac dinh dupe chting vi khuan la Bacillus subtilis, chiing ndm men 
Saccharomyces cerevisiea, chiing ndm mdc Gibberella moniliformis, chiing ndm rd Glomus austnale. Kdt 
qua danh gia dac tinh sinh hpc cho thdy cac chiing vi sinh vat ddu thudc nhdm mpe nhanh (mpc trudc 72 
gid), thudc nhdm vi sinh vat ua dm (phat tridn m^nh d khoang nhidt dp 30-35'C). Cac chiing nim rd, vi 
khudn va nam men thich ting khoang pH trung tinh (6-7), trong khi dd chting ndm mdc thich khoang pH 
hoi chua (4-5). Kha ndng khang khdng sinh ciia cdc chting khd tdt, tdt cd cdc chting vin mpc dupe d miic 
Streptomycin la 1000 mg/1. Chting ndm rd AMF4 cd thd xSm nhidm vd cpng sinh vdi rd cSy hudng duong va 
muong diing d t̂ ty Id 57,64% va 48,37%. 
Tijr khoi: Chdng chiu, d$c tinh sinh hgc, vi sinh v^t, kim loai nang, 6 nhiim. 

' D?! hpc Ndng nghidp Ha Ndi 
^Vi?n Thd nhudng Ndng hoi-Vi?n KHNN Vi?t Nam 
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md cdn bdi tinh hidu qua, dd dp dtmg cung nhu chi 
phi thIp ciia phirong phdp ndy. Cdc vi sinh vdt vimg 
rd sinh sdng trdn cdc khu virc d nhidm kim loai ndng 
ngoai kha ndng chiu dugc ham lupng kim loai ndng 
cao trong dit, chting cdn cd tiid kdt hpp vdi thuc v$t 
tao ndn to hpp loai bd kim loai ndng khdi dit mot 
each hiru hidu va nhanh chdng. 

Trdn thd gioi, nhidu nha khoa hpc dd tim hidu vd 
kha ndng sii dting cdc vi sinh vdt trong vide kdt hpp 
voi thtrc vdt lo^ bd kim loai ndng khdi cdc viing dit d 
nhidm. Tdc gia H. S. Husein (2008) [3] da nghidn 
ctiu mdi lidn hd giiia 3 chiing vi khuIn tiiudc gidng 
Bacillus Id Bacillus licheniformis. Bacillus 
thuringiensis vd Bacillus biosubtylviA khd ndng tich 
luy Cd, Se va Cr ciia cay mii tat An Dp; kdt qua da 
cho thly ddi vdi Cd chi cd chiing BaciUiis 
licheniformis dd tdng mtic dp tich luy ciia cdy, trong 
khi dd ca 3 chiing ddu tdng sti tich luy nguydn td Cr 
trong cdy vdi mtic tdng lln lupt cho 3 chiing vi khuIn 
la 0,93, 0,76 vd 0,24 lln. Ddi vol nguydn td Se chi c6 
chiing Bacillus biosubtyl Ism tdng mire tich liiy 0,65 
lan. 

Khi six dting hai chiing vi khuIn khdng Cd la 
Pseudomonas sp. RJIO vd Bacillus sp. RJ16 dd ddnh 
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LBATVANii 

0 nhidm ki^i loai ndng trong dit cd thd do nhidu 
nguydn nhdn nhung chii ydu la do cdc boat ddng ciia 
con ngirdi da thai vdo dit cdc chit thai rdn, nude thai 
bay khi thai ciia cac hoat ddng cdng nghidp, giao 
thdng van tai, cdc khu dan cu, hda chit bao vd thtic 
vdt vd phdn hod hpc,...Tuy nhidn, nhdr kha ndng tti 
lam sach ciia dit vdi vai trd vd ciing to Idn ciia hd 
sinh vdt dit trong dd chii ydu Id vi sinh vdt va thtJC 
vdt ma phdn Idn dit dai ndi chung vd dit san xult 
ndng nghidp ndi ridng chua bi 6 nhidm mSc dii vin 
phai hting chm nhidu chit ddc tii cdc ngudn khdc 
nhau theo thdi gian. 

Hidn nay, xu hirdng trdn thd gidi vd Vidt Nam Id 
lua chgn phuong phdp sinh hgc vdi vide sii dting 
thtrc vdt vd vi sinh vdt trong qud trinh xii ly cdc viing 
dit d nhidm dua tren kha ndng chuydn hda kim loai 
ndng ciia vi sinh vdt ciing vdi str tich luy cdc chit d 
nhidm trong ca thd cac loai thtic vaL Vide uu tidn ltia 
chgn bidn phdp sinh hpc trong xii ly d nhidm dit 
khdng chi do tinh an todn vdi mdi trudng sinh thdi 
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gid anh huong ciia vi khuIn ddn sti hda tan Cd vd Pb, 
kich tiiich sinh trudng ctia tiitrc vdt ciing nhu str hip 
tiiu Cd vd Pb ciia cdy cd chua, tdc gia Lin-Yan Hea vd 
cdng sti (2009) da xdc nhdn rdng chting cd dnh 
hudng tdi cd su tich luy kim loai ndng vd sinh khdi 
ciia cdy. Nghidn ctiu cho tiily trdn dit d nhidm kim 
loai nang, cdc cdy dupe nhidm vi khuIn da tdng mtic 
tich luy Cd vd Pb tir 58-104% so vdi ddi chting. Cdc 
chiing vi khuIn cung san sinh chit kich tiiich sinh 
trudng lAA siderophore vd enzym ACC deaminaza 
CO y nghia quan trong trong vide tang sinh trudng vd 
sinh khdi ciia thtic vdt. 

Nghidn ctiu cua Abou-Shanab R. A. vd cdng sir 
(2003) [2] da chting minh vai trd to Idn ciia vi khuIn 
viing rd ddn vide lam tdng sir linh ddng ciia Ni trong 
dit, qua dd ldm tdng su tich luy Ni ciia cdy Alyssum 
murale. Ba chiing vi khuIn vung rd Id Sphingomonas 
macrogoltabidus, Microbacterium liquefaciens vd 
Microbacten'um arabinogalactanolyticum da ldm 
tang mtic dp tich liiy Ni trong cdy Alyssum murale 
vdi ty Id hrang ting Id 17%, 24% vd 32,4% so vdi ddi 
chiing khdng nhidm vi khuln. 

Nhu vdy, nghidn ctiu ciia cdc tdc gid nude ngodi 
hdu hdt tdp hamg vdo cdc chiing gidng vi khuln vung 
rd nhu Pseudomonas, Bacillus, Sphingomonas, 
Microbacterium ma chua nghidn ciiu cdc chiing vi 
sinh vdt khdc. Hon niia, nhiing nghidn ciiu vd tap hpp 
vi sinh vdt gdm cd nim mdc, nim men, vi khuln, 
nim rd nhdm tao thdnh mdt td hpp vi sinh vdt hd trp 
tiitrc vdt trong xii ly d nhidm kim loai ndng trong dit 
dd tan dting dupe nhung uu didm ctia timg lodi chua 
dupe chii trpng. Bdn canh dd, ddnh gid cdc didu kidn 
anh hudng ddn sinh tiirdng vd phdt tiidn ciia cdc 
chiing vi sinh vdt nhdm xdc djnh kha ndng tiiich ting 
ciia cdc chiing vi sinh vdt ndu trdn vdi cdc didu kidn 
ngoai cdnh cIn dupe tiitrc hidn, qua dd tim hidu 
nhimg ydu td cIn tiiidt Ai tao chd phlm vi sinh vdt 
kdt hpp vdi tiiuc vdt trong xii ly d nhidm kim lo^ 
n^g. 

L VAT LfU VA PHUONG PHAP NGW^ con 

L Vdt lidu nghidn cthi 

Cdc chiing gidng vi sinh vdt sti dting gdm: 
- Chiing vi khuln TB22. 
-Chiing nim mdcTM39. 

- Chiing nim men HY4. 

-Chiing nim rdAMF4. 

2. Mdi trudng nudi cly vi sinh vdt 
Sii dung mdi tiiidng TSA (Tryptic Soy Agar) 

cho vi khuln, mdi trudng GYA (Glucose Yeast 
Extract Agar) cho nam mdc, mdi tnrdng SA 
(Saboraud Agar) cho nim men. 

Sii dting cdc midng gily Ipc cdt khoanh trdn 
dudng kinh 10 cm thim nude hay dung dich dd bpc 
kin bdng gily than Ai xdc dinh ty Id nay mIm ciia 
bdo tii nim rd AMF. Xac djnh khd nang xdm nhidm 
vd cdng sinh vdi ky chii ctia nim rd AMF thdng qua 
vide dua bdo tii trtrc tidp trdn cdt sach vd trimg, thtrc 
vdt sii dtmg hudng duong vd muong dting. 

3. Phuong phdp nghidn ctiu 

a. Phuong phip phin loai cic chdng vi sinh v$t 

+ Ddi vdi cic chdng n^ men, vi khuaJa vi nim 
mdc 

Phuong phip PCR (Polymerase Chain Reaction) 

Hdn hpp phdn ting gdm: Nude cit khii triing 
22,3 ^l, ddm lOxPCR 2 pi, dNTPs 1,6 jd, MgClj 0,6 
pi, primer IjJ - tiiy thudc ttmg lo?d vi sinh vdt nghidn 
cthi, Taq-DNA polymeraza 0,5 pi vd ADN khudn 1 pi 
(10 ng). Phdn ting nhdn ban gien dugc tht;ic hidn trdn 
mdy Temp Control System PC- 800 vd sii dting 
chuong trinh chu k^ nhidt nhu sau: budc 1: 94''C 2 
phiit; budc 2 gdm 30 chu k^: 94''C 1 phut; 50°C 1 phiit 
vd 72°C 1,5 phiit; budc 3: 72»C 5 phut San phlm PCR 
dupe ldm sach theo protocol QIA quick PCR 
Purification vd phdn tich trdn gel agaroza 1% [8]. 

Phuong phip Sequence 

San pham PCR gien 16S rARN ciia vi sinh vdt 
dupe tinh sach bdng kit QIAquick PCR Purification 
(QIAGEN hic.) vd gdn vdo vector pGEM®-T 
(Promega Corp., Madison, Wis.), theo qui trinh ciia 
nhd cung c ^ kit Vector tdi td hpp dupe bidn nap vdo 
chiing vi khuln E. coli DH5a vd nudi cly trdn mdi 
trudng LB (Luria Broth: Difco Bacto Tryptone 10 g, 
Difco BacU) Yeast Extiact 5 g, NaCl 5 g, HgO 1000 
ml), mdi dia mdi trudng dugc bd sung 20 jJ IPTG 100 
mM, 20 pi XGal 40 ng/ml vd 40 pi ampieillin 25 
ng/naD, ti a nhidt dp 37°C ti-ong 18 -s- 24 gid. Nhung 
khuln lac cd mdu trdng (da gdn gien tdi td hpp) dupe 
sii dung dd tdch plasmit tdi td hpp, nhiing plasmit 
ndy sau khi nhdn ban vd tinh sach bdng kit QIAquick 
PCR Purification (QIAGEN toe.) duge dung dd t̂ o 
chudi (sequence). Qud tiinh t̂ o chudi (sequence) 
dupe tidn hdnh vdi bd hod chit FS -DNA sequencing 
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kit theo qui trinh ctia nhd san xult va giai trinh tu 
bdng may tu ddng ABI 377 PRISM (Perkin Ehner) 
18]. 

Su dting chuong trinh BLASTN de phat hidn 
nhimg trinh ttr tuong ddng voi cac trinh tu nghidn 
ciiu da dugc cdng bd trong ngan hang gien, nhdm 
xac nhdn trinh tu dich vd chgn mdt sd trinh tu cd do 
tuong ddng cao dd so sanh vd phan tich. Sii dung 
chuong trinh phan mem may tinh MEGA2 dd ddi 
chidu. Phan tich va xay dung cay phat sinh chung 
loai bdng phuong phdp tdi thidu (Maximum 
Parsimony (MP) method) va phuong phdp tidn hod 
tdi thidu (Minimum Evolution (ME) method) tren ca 
sd khoang cdch di truydn theo md hinh Kimura. Gia 
tri bootstrap (tu vuon len) ciia cay phdt sinh chiing 
loai ME vd MP dugc tinh vdi 1000 lan lly mlu thii 
(resampling), dtra vao cay phd hd ta xdc dinh dugc 
mdi quan hd ciia cdc chting vi khuln can kidm tra. 

+ Ddi vdi chdng nam rS 

Xac dinh hinh dang va kich thudc ciia bdo tu. 
Bang so sanh cua Morton (1988) [6]. 

Mau sac ciia bdo tir Xdc dinh bdng bang mdu 
chuan 4 nhan td CMYB 

(Cyan/Magenta/Yellow/Black) (tiieo INVAM [4]). 

Xac dinh tdn chi va loai: Theo Schenck vd 
Yvonne Perez (1990) [10]. 

b. Phuong phip danh gii inh hudng cda mot sd 
ydu tdddn sinh truong cda cic chdng visinh vat 

+ Anh hudng cda pH ddn sinh trudng cda cic 
chdng visinh vat 

Phirong phdp nudi cay true tidp trdn mdi tnrdng 
chuydn tinh d cac mtic PHRCI khac nhau, cti thd Id: 
pH = 4,0, pH = 5,0, pH = 6,0, pH = 7,0, pH = 8,0. Rieng 
nam rd nudi bdo tii trdn gily Igc dupe thIm dung 
dich cd cac miic pH khac nhau ndu trdn vd theo doi 
kha ndng nay mIm ciia bdo tii, tinh ty Id %. Thi 
nghidm dugc thirc hidn, nhdc lai 3 lln [1]. 

+ Anh hudng cda nhidt do ddn sinh trudng cda 
cic chdng vi sinh vat 

CCTGGCTCAGGACGAACGCTGGCGGCGTGCCrrAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGC 
TCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCJTGTAAGACJrGGGATAACTCC 
GGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCT 
ACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCrrCACCAAGGCAACGATGC 
GTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA 
GCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTmC 
GGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCITGACGGTACCT 

Sti dtmg phuong phap cly cac chiing vi sinh vat 
trdn mdi tnrdng thach bdng chuydn tinh, nudi cdc 
hop petri dr cdc muc nhidt dp khac nhau 25''C, 30"C, 
35°C, 40°C, 45''C. Quan sdt kha nang mpc ciia cac 
chiing gidng vi sinh vat Ridng nim rd nudi bdo hi 
trdn gily Ipc dugc lam Im bdng nude cIt ddn dp Im 
90%, quan sdt khd nang nay mIm ciia bao tii, tinh ^ 
ld%[l]. 

+ Anh hudng ciia khdng sinh ddn sinh trudng 
ciia cdc chiing vi sinh vat 

Ap dung phuong phap nudi cly tnre tidp trdn 
mdi trudng cd streptomycin vdi cac ndng do khac 
nhau: 300, 500, 600, 800, 1000 va 1200 mg/lb't mdi 
trudng (Obtin, 1971). Rieng nim rd dugc nudi bao tii 
trdn gily Igc cd thIm dung dich cd ndng do 
streptomycin ndu trdn vd da dugc quan sat khd nang 
nay mIm, tinh ^ Id % [1]. 

+ Xdc dinh ty Id xdm nhidm ciia chiing nim 
AMF4 

Ldy nhidm chii ddng bdo tu nim rd AMF4 vao 
chdu chiia 1 kg cat Im tidt triing vdi lugng 50 bao 
tii/chdu; cdng thtic ddi chiing dugc thuc hidn tuong 
ttr nhung khdng ldy nhidm nim rd AMF4. Cd hai thi 
nghidm trdng hirdng duong vd muong dirng. Mdi thi 
nghidm nhdc lai 4 lln. Mau rd ciia cdy dugc thu sau 
30 ngdy trdng. Xdc dinh ty Id xdm nhidm (%) theo 
phuong phdp quan sdt (visual) ciia Giovannetti M. va 
Mosse B. (1980) [11]. 

•.KETQUAVATHAOLUAN 

1. Phdn loai cdc chiing vi sinh vdt 

Bdng ky thudt PCR-sequencing tidn hdnh tai 
Vien Vi sinh vdt vd Cdng nghd Sinh hgc - Dai hpc 
Qudc gia Ha Ndi, da dinh danh dirge cdc chiing vi 
khuln TB22, nim mdc TM39 vd nim men HY4. 
Ridng ddi vdi chting nim rd AMF4 dd sii dung 
phirong p h ^ hinh thai dtra trdn mdu sdc, hinh dang, 
kich thudc ciiia bdo tii. Kdt qua nhu sau: 

a. Chung vi khuan TB22 

* Trinh tir ADNrieS 
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AACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG 
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG 
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAA 
ATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAG 
CGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGT 
GTTAGGGGGTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACrrCCGCCTGGGGAGTACGGTCGC 
AAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCA 
ACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGC 
AGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGA 
GCGCAACCCTTGATCTrAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGG 
AGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGAC 
AGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGT 
CTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTC 
CCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTT 
TATGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGA 
AGGTGCGGCTGGATCACCTCCTTT 

Trinh ttr gien rARN 16S ctia chiing TB22 tuong 
ddng 99,9% (1449/1451 bp) vai doan 16S ciia vi 
khuln Bacillus subtilis. 

— Bacillus amyloliquefaciens_X60605 

Ciy phit sinh cda chdng vi khuin Bacillus 

subtilis. 0.01 
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Bacillus velezensis_AY60365S 

Bacillus polyfermenticus_ DQ659145 

J- Bacillus vallismortis_AB02l 198 

I- Bacillus nematotocita_AYS20954 

r BacillusmoJavensis_AB02ll9l 
r 81 I Brevibacterium halotolerans_ AM747&12 

- ' Bacillus axarquiensis_DQ993671 

- Bacillus subtilis AJ276351 
50 

•— Bacillus atrophaeus_AB021181 

Bacillus licheniformis_X6S4\6 

Bacillus pumilus_AYS762S9 

95 

- Bacillus isabeliae_AM503357 

• Bacillus ;W/CMS_AJ583158 

Bacillus simplex_AJ43907S 

Bacillus megalerium_pi6273 

Staphylococcus aureus_X6S4n 

Phdn tich cdy phd hd dira ti-dn doan rARN 16S ta 
tiily chiing vi khuln TB22 cd quan hd khd gin gui 
vdi mgt sd chiing vi khuln nhu Bacillus axarquiensis, 
Brevibacterium haloti)lerans nhung lai khd xa so vdi 
mOt sd chung vi khuln tiiugc hg BaciUus khdc nhu 
BaciUus licheniformis hay BaciUus megaterium. 

Bacillus subtilis Id vi khuln gram duong khd phd 
bidn trong dit. Ld mdt thdnh vidn trong gidng 
Bacillus ndn cd dang hinh que, cd thd sinh bao vd 
bdo tti ndi sinh chdng chju vdi cdc didu kidn ngoai 
cdnh bit thuan [5]. Theo nghidn ciru cua nhidu nhd 
khoa hgc, Bac. subtilis khdng gay hai ddi vdi ngudi 
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[9], Mdc dii cd thd xdm nhidm vdo thtic dn nhung rIt 
hidm khi gdy ngd ddc. Bac. subtilis cd thd san sinh 
enzym phdn giai protein subtilisin. Bdo tii ciia vi 
khuln nay cd thd chiu dupe nhidt dd cao. Ddi vdi 
Bac. subtib's cd thd sii dting phuong thtic sinh san vd 
tinh tiieo kidu phdn ddi Ai tao thanh hai td bdo con 
hoac hay sinh san dang bit ddi xting tao thdnh mdt 
bdo tii ndi sinh chdng lai nhiing ydu td mdi trudrng 
bit tiiudn nhu nhidt dd, axit mudi. Thdi ky san sinh 
bdo tii ndi sinh vi khuln cd thd tra ndn di ddng dupe 

nhdr vide xult hidn mdt long roi [7]. 
Bac. subtilis dupe sii dting trong nhidu mtic dich 

khdc nhau nhu trong phdng thi nghidm dd nghidn 
ctiu vi sinh vdt, sii dting trong cdng nghidp thtic 
phlm (tai Nhdt Ban vd Hdn Qudc), y hgc, xii ly ch^ 
thai (ddc bidt Id chit thai phdng xa nhu thorium (IV), 
Plutonium (IV)...), dting san xult enzym 
amylaza...[7]. 

b. Chung nim mdc TM39 
* Trinh tifrJiRN26S 

AAAAGAAACCAACAGGGATTGCCCTAGTAACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGG 
CTCTCGGGCCCGAGTTGTAATTIXnVVGAGGATACTnTGATGCGGTGCCTTCCGAGTTCCCTGGAACGG 
GACGCCATAGAGGGTGAGAGCCCCGTCTGGTTGGATGCCAAATCTCTGTAAAGTTCCTTCGACGAGTCG 
AGTAGTrTGGGAATGCTGCTCTAAATGGGAGGTATATGTCTTCTAAAGCTAAATACCGGCCAGAGACCG 
ATAGCCiCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGAGTTAAAAAGTACGTGAAATr 
GTTGAAAGGGAAGCGTFTATGACCAGACTTGGGCTTGGTTAATCATCTGGGC r̂TCTCCCCAGTGCACTT 
TTCCAGTCCAGGCCAGCATCAGTnTCCCCGGGGGATAAAGACTTCGGGAATGTGGCTCTCTTCGGGGA 
GTGTTATA(K:CCGTrGTGTAATACCCTGGGGGGGACrrGAGGTTCGCGCATCTGCAAGGATGCTGGCGT 
AATGGTCATCAACGACCCGTCTTGGAAACACGGACCAC 

Trinh ttr gien rARN 26S ciia chiing TM39 tuong 
ddng 100% (501/501 bp) vai gien 26S ciia nim 
Gibberella moniliformis 

* Ciy pbit sinh cda chdng nim Gibberella 
moliniformis 
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Gibberella moniliformis_AB3637 66 

Fusarium chlamydosporum_DQ3032n 

Fnsarium pseudonygamaiJX)3032\ 6 

Fusarium napiforme_PQ3032\4 

Fusarium sacchari_EF453121 

Fusarium proliferatum_E\J091039 

Fusarium I«/M/M_EU214566 

Fusarium acutatum_AY2l3704 

Gibberella circinataJcilAAX 10 

Fusarium subglutinans_E\J09l040 

Fusarium oxysporum_G\J4i0960 

Aspergillus oryzaeJEF634406 

V) tri phdn lo î ciia chiing Gibberella moniliformis, vd cdclodi c6 quan h$ gin dt^ vdo trinh t^ gien rARN 26S 

Dira ti-dn cdy phd h§ ctia nim TM39 ndu trdn cd 
thd thly chiing nim ndy cd hp hang khd gin gui vdi 
cdc chiing nim tiiudng thly trong ttr nhidn or Vidt 
Nam nhu Fusarium chlamydosporum, Fusarium 
acutatum, Gibberella circinata...Trong khi dd lai 
khdc nhdnh so vdi chiing nim Aspergillus oryzae. 

Xdc dinh kha ndng gay bdnh trdn ngudi vd dpng 
vdt tai trang web: 
http://www.absa.org/riskgroups/fungisearch.phpPg 
enus=Giberrella cho thly chiing nim mdc GibbereBa 
moniliformis thudc nhdm 2 an toan cho ngudi vd 
dpng vdt 
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c. Chdng nim men HY4 * Trinh txx rARN 16S ciia chiing nim men HY4 
AAGAAATTTAATAATTTTGAAAATGGATTirrnrnTGTTTGGCAAGAGCATGAGAGCTnTACTGGGC 
AAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAG 
TTIXnriXJITGCTATTCCAAACGGTGAGAGATTTCTGTGCTnTGTTATAGGACAATTAAAACCGnTCA 
ATACAACACACTGTGGAGTTTTCATATCTITGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAG 
AGGTTAACAAACACAAACAATITTATCTATTCATTAAATTTTTGTCAAAAACAAGAATnTCGTAACTGGA 
AATTrTAAAATATTAAAAACnTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAA 
TGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCACGGAATCTTrGAACGCACATTGCGCCCdTG 
GTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATAC 
TCTTTGGAGTTAACTTGAAATTGCTGGCCTnTCATTGGATGTTTTTTTTTTCCAAAGAGAGGTTTCTCT 
GCGTGCTTGAGGTATAATGCAAGTACGGTCGTTITAGGTnTACCAACTGCGGCTAATCTTTnTATACT 
GAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAATGTTCTTAAAGT 

Trinh ttr gien rARN 16S ciia chiing HY4 tuong * Cdy phdt sinh chiing nim men Saccharomyces 
ddng 98% (750/760 bp) vdi doan 16S ciia nim cerevisiae 
Saccharomyces cerevisiae. 

r Saccharomyces k 0.05 
"75 I Saccharomyces cerevisiae_E\J649672 

8^ Saccharomyces ellipsoideusAFOOSl 16 
Saccharomyces cariocanus_AY 130309 
Saccharomyces paradoxus_Di9%91 
Saccharomyces mikatae_F J19677S 

' Saccharomyces kudriavzevii_E\J145769 

Saccharomyces uvarum_EU 145771 

97 k Saccharomyces pastor ianus_D^9i%9 
97I 

Saccharomyces bayanus_FXi\45763 
Kluyveromyces marxianus_E\]794731 

Cay phdt sinh chiing nim men HY4 cho flily chiing ndy nhu sau (tiieo (Berk.) S.M.Berch, 1983). 
chiing nim cd su gan giii vdi hlu hdt cdc chiing nim Ngdnh: Glomeromycota; lop: Glomeromycetes; 
men thudc hp Saccharomyces nhu Saccharomyces bd: Glomerales; hp: Glomeraceae; gidng: Glomus; 
ellipsoideus, Saccharomyces ellipsoideus.. .nhung khac lodi: Glomus austiale. 
nhanh vdi chiing nim men Kluyveromyces marxianus. 2. Ddnh gid dnh huong ciia mdt sd ydu td ddn 

Saccharomyces cerevisiae la chiing nim men sinh trudng ciia cdc chiing vi sinh vdt 
thudc nhdm ndm ndy chdi, duge sii dung phd bidn Khd nang sinh trudng duoi anh hudng ciia cdc 
trong lam bdnh mĵ  vd san xult nrou bia. Td bdo nim didu kidn khdc nhau ciia mdi trudng Id rIt quan trpng 
cd dang hinh ti-dn hodc dvan, dudng kinh tii 5-10 pm. ddnh gia khd ndng sdng sdt, sinh trudng vd phdt tridn 
Sinh sdn tiieo phuong thtic nay chdi, ti-ong mdi hirdng tiiiic td. Cdc ydu td nhu pH, nhidt 

d. Chung nim rSAMF4 ^0. khdng sinh ...cdn nhdm xdc djnh nhiing didu 
Dd xdc djnh tdn chiing nim rd AMF4, dd dp kidn cIn tiiidt tidn tdi phdi ti-pn cdc chiing vi sinh vdt 

dting phuong phdp phdn loai dtra ti-dn hinh tiidi bdo vdi chit mang dd dat dupe tidu chuIn quy djnh vd 
hi vd bang mdu Morton. Dua ti-dn hinh dang bdo tii chd phlm vi sinh vdt 
ctia chiing AMF4 cd hinh du , gin hinh clu, mdu sdc tu Tidn hdnh danh gid anh hudng ciia mdt sd ydu td 
bdng tdi kem hoac vdng dam (ma mdu 00/30/20/00 ddn tdi sinh tiirdng ctia cdc chting vi sinh vat gdm khd 
00/30/100/10 theo bang mdu Morton), kich tiiudc 280 - nang tiiich ting vdi pH, khd nang tiiich ting vdi nhidt 
300 pm. Thdnh bdo tu cd 3 - 5 lop. Dd xdc djnh tdn ctia dp vd kha ndng khdng khdng sinh vd tiiu dupe kdt 
chting AMF4 Id Glomus austirale. Chi tidt vd phdn loai qua nhu sau (Bang 1): 
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TT 

1 
2 
3 
4 

Bang 1. Anh hudng ciia pH ddn sinh 

Ky hidu chting 

BaciUus subtiUs (CFU/ml) 

Saccharomyces cerevisiae (CFU/ml) 

GibbereUa monUiformis (CFU/ml) 

Glomus australe (%bio tuniymam) 

tnrdng vd phdt tridn ciia cdc chiing vi sinh vdt 

Khd ndng tiiich ting vdi cdc mtic pH 

4,0 
3,55.10^ 

2,34.10* 
3,72.10* 

25 

5,0 
2,54.10* 

4,28.10« 

4,62.10« 

45 

6,0 
4,62.108 
4,46.10^ 
4,12.10* 

75 

7,0 
3,24.10* 

3,52.10* 

2,56.10* 

95 

8,0 

2,82.10* 

1,25.10* 

1,32.10* 
53 

Bang 1 cho thly cac chung vi sinh vat ddu 
thudc nhdm ua mdi trudng pH trung tinh den hoi 
chua. 

Cdc chiing nam moc ua mdi tnrdng chua pH tir 
4-5. Trong khi dd cdc chiing vi khuln, nim rd vd nim 
men ua khoang pH trung tinh ttr 6-7. 

TT 

1 
2 
3 
4 

Ghi ch 

Bang 2. Khd ndng khdng khdng sinh ciia cdc chiing vi sinh vdt 

Chiing VSV 

Bacillus subtilis 

Saccharomyces cerevisiae 

GibbereUa moniliformis 

Glomus australe 

d: +++ mgc khoe (>50 CFU/dIa m 

Kha nang khdng khdng sinh 

C300 

+++ 
+++ 
+++ 
100% 

C500 

+++ 
++ 
++ 

80% 

Csoo 
+ 
+ 

++ 
52% 

Ciooo 
+ 
+ 
+ 

20% 
di trudng), ++ mgc trung binh (25-50 CFU/dia 

*^1200 

-

0% 

^fi 
43® 

mdi trudng); + 

mgc ydu (<25 CFU/dIa mdi trudng), -khdng mgc 
Theo cac nha khoa hpc, cac chiing vi sinh vdt 

cd kha nang khang khdng sinh cao thirdng cd tinh 
chdng chiu vdi didu kidn mdi trudng bit thuan tdt, siic 
canh tranh cao do dd cd the phat tridn manh. Kdt qua 
danh gia cho thay tat ca cdc chung vi sinh vdt ddu cd 
kha nang phdt trien tdt or mdi tnrdng cd ndng dd 
streptomycin tir thIp ddn trung binh (3(X) - 5(X) mg/1 
mdi trudng), mpc ydu dan or cdc ndng dp cao hon (tir 

Bdng 3. Anh hudng ciia nhidt dd ddn sinh 
TT 
1 

Tdn chiing 
BaciUus subtiUs (CFU/ml) 

Saccharomyces cerevisiae (CFU/ml) 

5(X) - 1000 mg/I mdi trudng), sd lupng khuan lac ciia 
cdc chiing vi sinh vat giam theo chidu tdng ndng do 
streptomycin. 

Ciing ttr bang 2 ta thly: Cac chiing nim mdc v̂  
nim rd cd kha nang mpc tdt or tit ca cdc ndng dO 
nghidn ciiu; didu ndy chiing td cac chiing ndy cd kha 
nang chdng chiu tot vdi didu kidn ngoai canh bit 
thuan tdt hon cac chting khdc. 

trudng vd phdt tridii ciia cdc chiing vi sinh vdt 
25''C 

3,25.10^ 
4,15.10* 

30"C 

4,84.10* 
3,48.10* 

SŜ C 
4,22.10^ 
2,35.10* 

40»'C 

3,64.10* 
4,52.10^ 

45''C 

3,25.10* 
4,15.10̂  

Gibberella moniliformis (CFU/ml) 3,26.10* 5,82.10* 4,12.10* 3,62.10^ 3,26.10̂  
Glomus australe (%bio tdrniymam) 96 100 72 63 20 

Bang 3 chiing minh da sd cdc chiing ddu phdt 
trien tdt d 30°C, cdn or cdc nhidt dp khac phdt tridn 
kem hon hoac khdng phat tridn. Didu ndy chiing td 

cac chiing vi sinh vdt nghidn ciiu thich hpp vdi didu 
kidn khi hdu nhidt ddi nhu or Vidt Nam; do dd kha 
nang dtra vao thuc tidn san xult la khd cao. 

Kdt qua d bang 4 cho thly nim rd Glomus 
australe cd kha ndng xdm nhiem vdo rd cdc cdy thi 
nghidm, chiing td chting cd thd cdng sinh vdi cdc lodi 
thuc vat nay ciing nhu gdp phIn cai thidn sinh trudng 
ciia cay. Sd lieu thi nghidm cung thd hidn ty Id xdm 
nhidm ctia nim rd so vdi ddi chting chdnh lech a 
miic cd y nghia tai p=0,05. 

Nhu vdy, xdt vd didu kidn sinh trudng, cdc vi 
sinh vdt dupe tuydn chpn cd nhiing ddc tinh phu hpp 
vdi muc tidu tao chd phlm kdt hpp vdi tiitrc vat tiong 
xii ly dit d nhidm kim loai ndng. 

Bdng 4. Ty 1$ xdm nhiSm dia diiing nim r§ 
Glomus australe trdn mdt sd tfatic vdt 

Cdng thtic 

Ddi chiing 

Thi nghidm 

cva) 
LSD 0,05 

Ty Id xdm nhidm 
trdn cdy hudng 

duong (%) 

0.53 

57.64 

: ,J.24 
li 10.45 

TyldxdmnhiSm 
trdn cdy muong 

dung (%) _ 

0.67 

48.37 

2.66 

9.52 
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ly.KETLUAN 

- Cdc chting vi sinh vdt phdn lap dupe gdm chiing 
vi khuln BaciUus subtiUs, chting him men 
Sxchromyces cerevisiea, chiing nim mdc Gibberella 
moniliformis, chiing nim rd Glomus australe. 

- Cac chting vi sinh vdt ddu thuoc nhdm vi sinh 
vat ua Im (phdt hidn manh or khoang nhidt dp 30-
35''C). Cdc chung nim rd, vi khuln vd nim men tiiich 
ung khoang pH trung tinh (6-7), trong khi dd chung 
nim mdc tiiich hpp khoang pH hoi chua (4-5). Kha 
ndng khdng khang sinh cua cdc chung kha tdt, tit ca 
cdc chiing ddu mpc tii trung binh ddn khoe a cdc 
mtic strepti)mycin tii 300-500 mg/1, mpc ydu a mire 
tir 800-1000 mg/1. Nim rd cd tiid xdm nhidm vd cdng 
sinh vdi rd mot sd cdy str dung trong cdi tao dat d 
nhidm kim loai nang. Nhin chung, cdc d$c tinh trdn 
cho tiily chting hodn todn thich ting vdi didu kidn khi 
hau nude ta, cd kha nang canh tranh tdt vdi cdc vi 
sinh vat khdc trong mdi trudng vd cd thd sti dung dd 
tao chd phlm vi sinh vdt kdt hgp vdi thuc vdt trong 
xtr ly dit d nhidm kim loai nang. 
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DETERMINATION OF NAME AND GROWTH CONDITIONS OF FOUR MICROORGANISM STRAINS 
USED FOR IMPROVEMENT OF SOIL POLLUTED WITH HEAVY METALS (Cu, Pb, Zn) 

Phan Quoc Hung, Nguyen Huu Thanh 
Le Nhu Kieu, Nguyen Viet Hiep 

Summary 
Soil is a vital role in human life. Polluted soil be able to cause by some reason but its consequence is 
dangerous for eco-system and health of human. Bioreclaimation is using a combination plant-
microorganism to discharge heavy metal from contamination soil It have four microK)rganisms which have 
been estimated tolerance heavy metal in prevous research are used to name them. They are a bacteria 
TB22, a mould TM39, a yeast HY4, an abuscular mycorrhizal fungi AMF4. Method for name micro
organisms is PCR-sequencing (for bacteria, mould, yeast species) and observe spores formation and colour 
table of Morton (for AMF species). Resuk show that name of TB22 is BaciUus subtilis, TM39 is Gibberella 
moniliformis, HY4 is Saccharomyces cerevisiea, AMF4 is Glomus australe. Bio-characteristics of micro
organisms are estimated, results show that they like warm (robust growth in 30-35''C). Micro-organisms 
grow good in pH from 6 to7 are bacteria, AMF and yeast species. The mould species like pH litle acidity 
(from 4 to 5). They can tolerate concentration Sfreptomycin of 1000 mg.l'. Abuscular mycorrhizal fimgi 
AMF4 species could infect in roots of sun flower and common willow herb with 57.64 and 48.37 percentage. 
Key words: Bio-characteristic, contamination soil, heavy metal, microorganism, tolerance. 
Ngudi phdn bidn: PGS.TS. Pham Vdn Todn 
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