KHOA HOC CONG NGHE

XAC BINH TEN VA MOT S0 BIEU KIEN SINH TRUONG,
PHAT TRIEN CUA BON CHUNG VI SINH VAT SU DUNG
TRONG CAl TAD DAT 6 NHIEM KIM LOAI NANG [Cu, Pb, Zn)

Phan Quéc Hung!, Nguy&n Htru Thanh!
L& Nhu Kiéu?, Nguyén Viét Hiép?

TOM TAT

O nhiém kim loai ning trong &4t c6 thé dugc gay ra boi nhiéu nguyén nhan nhung déu dé lai nhing hau
qua khén ludong cho’hé sinh thai va sic khoé cia con ngudi. Xir ly 6 nhiém kim loai ning bing bién phap
sinh hoc théng qua viéc lya chon mét té hop thuc vét-vi sinh vat 13 19i dung kha niang ctia cac sinh vat loai
bé kim loai ning khéi dit. Dua trén cac vi sinh vat dugc phén 1ap tir miu dat 6 nhiém kim loai ning, da
danh gia duoc kha niang chéng chiu kim loai nang la ching vi khudn TB22, chiing ném médc TM39, ching
nim men HY4 va chiing ndm r& AMF4; viéc phéan loai dugc ti€n hanh theo phuong phip PCR-sequencing
(cac chiing nim méc, ndm men va vi khuin) va phuong phép quan sat hinh théi bao tir v bing mau cia
Morton (ching nim ré&). Pa xiac dinh dugc ching vi khudn 13 Bacillus subtilis, ching nim men
Saccharomyces cerevisiea, ching nim méc Gibberella moniliformis, ching nim ré& Glomus australe. Két
qua danh gia dic tinh sinh hoc cho thdy cac chlng vi sinh vat déu thuéc nhém moc nhanh (moc truée 72
gi), thudéc nhém vi sinh vat 1a 4m (phat trién manh & khoang nhiét 6 30-35°C). Cac chiing nim ré, vi
khudn va ndm men thich ‘mg khoang pH trung tinh (6-7), trong khi d6 ching ni4m méc thich khoang pH
hoi chua (4-5). Kha ning khang khang sinh ctia cac chiing kha tét, tit c2 cac ching vin moc dugc & mirc
Streptomycin la 1000 mg/1. Chiing nim ré& AMF4 c6 thé xAm nhiém va cdng sinh véi ré cay huéng duong va

muong dimg dat ty 1 57,64% va 48,37%.

Tit khoa: Chdéng chiu, dic tinh sinh hoc, vi sinh vt kim loai ndng, 6 nhiém.

L BAT VAN b€

O nhi&m kim loai ning trong dat cé thé do nhiéu
nguyén nhan nhung chi yéu 1a do cac hoat dong cuia
con ngudi d4 thai vao dat cac chat thai rin, nuoc thai
hay khi thai cua cac hoat dong cong nghiép, giao
théng van tai, cc khu dan cu, héa chat bao vé thuc
vat va phan hoa hoc,...Tuy nhién, nh¢ kha nang tu
lam sach cta dat véi vai tro vé cung to 1ém cia hé
sinh vat dat trong d6 cha yéu 14 vi sinh vat va thyc
vat ma phén lén dat dai néi chung va dit san xudt
nong nghiép noi rieng chua bi 6 nhiém mic du van
phai himg chiu nhiéu chit doc tir cac ngudn khac
nhau theo théi gian.

Hién nay, xu huéng trén thé giéi va Viet Nam la
lea chon phuong phap sinh hoc véi viéc sir dung
thuee vat va vi sinh vat trong qua trinh xit Iy cac viing
dat 6 nhiém dua trén kha nang chuyén héa kim loai
ning cua vi sinh vat cing véi su tich liay cac chit 6
nhiém trong co thé cac loai thyc vat. Viéc uu tién lya
chon bién phap sinh hoc trong xir ly 6 nhiém dat
khong chi do tinh an toan véi méi truomg sinh thai

' Pai hoc Nong nghiép Ha Noi
2Vién Thé nhudng Néng hoa-Vién KHNN Viét Nam

ma con béi tinh hiéu qua, dé ap dung ciing nhu chi
phi thdp ctia phuong phép nay. Céc vi sinh vat viing
ré sinh séng trén c4c khu vuc 6 nhiém kim loai ning
ngoai kha ning chju duoc ham lugng kim loai ning
cao trong dat, ching con cé thé két hop véi thuc vt
tao nén t6 hop loai bé kim loai ning khéi dat mot
cach hiru hiéu va nhanh chong.

Trén thé gi6i, nhidu nha khoa hoc da tim hiéu vé
kha niing sir dung cac vi sinh vét trong viéc két hop
voi thye vat loai bé kim loai nang khoi cac ving ddt o
nhiém. Tac gia H. S. Husein (2008) [3] di nghién
ctru méi lien he gitra 3 ching vi khudn thudc giong
Bacillus 13  Bacillus Iicheniformis, Bacillus
thuringiensis va Bacillus biosubtyl véi kha ning tich
liy Cd, Se va Cr clia cay mu tat An Do; két qua da
cho thdy d6i véi Cd chi c6 ching Bacillus
licheniformis da tang mirc 46 tich lay cua cdy, trong
khi d6 ca 3 chiing ddu ting si tich lily nguyén t3 Cr
trong cay véi mic tang 1an lugt cho 3 chiing vi khufn
12 0,93, 0,76 va 0,24 1an. P4i véi nguyen té Se chi cb
ching Bacillus biosubtyl 1am ting mirc tich liy 0,65
lan.

Khi sir dung hai ching vi khudn khang Cd la
Pseudomonas sp. RJ10 va Bacillus sp. RJ16 dé danh
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gia anh huong ciia vi khudn dén sy hoa tan Cd va Pb,
kich thich sinh truémg ctia thyc vat ciing nhu su hap
thu Cd va Pb cia céy ca chua, tc gia Lin-Yan Hea va
cdng su (2009) da xac nhan ring ching cé anh
hudng t6i ca su tich liy kim loai ning va sinh khéi
cua cdy. Nghién ciru cho thdy trén dit 6 nhiém kim
loai ndng, céc cay duoc nhiém vi khudn da ting mac
tich ldy Cd va Pb tir 58-104% so véi ddi chimg. Cac
ching vi khuin ciing san sinh chit kich thich sinh
truong 1AA, siderophore va enzym ACC deaminaza
c6 y nghia quan trong trong viéc ting sinh truéng va
sinh khéi ctia thuc vat.

Nghién ctru cia Abou-Shanab R. A. va céng su
(2003) [2] da chimg minh vai tro to 16m ciia vi khudn
vung ré dén viéc lam ting su linh déng cia Ni trong
dat, qua d6 1am tang su tich liiy Ni cta cay Alyssum
murale. Ba ching vi khu4n viing ré 13 Sphingomonas
macrogoltabidus, Microbacterium liquefaciens va
Microbacterium arabinogalactanolyticum da lam
taing muc dp tich lay Ni trong cay Alyssum murale
voi ty 1@ tuong img 13 17%, 24% va 32,4% so véi ddi
chimg khéng nhiém vi khuén.

Nhur vay, nghién ciu cia cac tac gid nuoéc ngoai
hau hét tap trung vao cé4c ching giéng vi khuin viing
ré nhu Pseudomonas, Bacillus, Sphingomonas,
Microbacterium ma chua nghién ciru cac ching vi
sinh vat khac. Hon nita, nhimg nghién ctru vé tip hop
vi sinh vat gdm ca nim méc, ndm men, vi khudn,
nim ré nhim tao thanh mét t3 hop vi sinh vat hd tre
thuc vat trong xtt ly 6 nhiém kim loai ning trong dat
dé tan dung dugc nhimg uu diém cilia timg lodi chua
duoc chd trong. Bén canh d6, danh gia cac diéu kién
nh huong dén sinh truémg va phét trién cia cic
chiing vi sinh v4t nhdm xé4c dinh khé nang thich img
ctia cac chiing vi sinh vét néu trén véi cac diéu kién
ngoai cinh cdn duoc thyc hién, qua d6 tim hiéu
nhimg yéu t§ cn thiét dé tao ché phim vi sinh v4t
két hop v6i thuc vat trong xit ly & nhiém kim loai
nang.

R VAT LIEU VA PHUDNG PHAP NGHIEN COU

1. V4t liéu nghién ciru

Cac chiing giéng vi sinh vét sit dung gbém:
- Chiing vi khuin TB22.

- Chiing ndm mdc TM39.

- Ching nim men HY4.

- Chting ndm ré AMF4.

2. Moi trudmg nudi cdy vi sinh vit
Sir dung méi truomg TSA (Tryptic Soy Agar)
cho vi khudn, méi truong GYA (Glucose Yeast
Extract Agar) cho nim méc, méi truomg SA
(Saboraud Agar) cho ndm men.

Str dung c4c miéng gidy loc cit khoanh tron
duong kinh 10 cm thdm nuéc hay dung dich d€ boc
kin bing gidy than dé xac dinh ty 1& ndy mam clia
bao tir nam ré& AMF. Xac dinh kha ning xim nhiém
va cong sinh véi ky chii cia ndm ré AMF thong qua
viec dua bao tir tryc tiép trén cat sach vé trung, thuc
vat sir dung huéng duong va muong dimg.

3. Phuong phap nghién ctru

a. Phuong phap phéan loai cdc chdng vi sinh vit

+ D6i voi cdc ching ndm men, vi khudn va ndm
méc

Phuong phdp PCR (Polymerase Chain Reaction)

Hén hop phan tmg gém: Nuéc cit khir trung
22,3 pl, déem 10xPCR 2 pl, dNTPs 1,6 ul, MgCl, 0,6
wl, primer 1pl - tiy thujc timg loai vi sinh vt nghién
ctru, Tag-DNA polymeraza 0,5 pl va ADN khuén 1 pl
(10 ng). Phan ing nhan ban gien dugc thyc hién trén
may Temp Control System PC- 800 va st dung
chuong trinh chu ky nhiét nhu sau: buéc 1: 94°C 2
phut; buéc 2 gém 30 chu ky: 94°C 1 phat; 50°C 1 phait
va 72°C 1,5 phat; budce 3: 72°C 5 phit. San phdm PCR
duoc lam sach theo protocol QIA quick PCR
Purification va phan tich trén gel agaroza 1% [8].

Phuong phdp Sequence

San phdm PCR gien 16S rARN cia vi sinh vat
dugc tinh sach bing kit QIAquick PCR Purification
(QIAGEN Inc) va gin viao vector pGEM®-T
(Promega Corp., Madison, Wis.), theo qui trinh ciia
nha cung cép kit. Vector ti t8 hop dugc bién nap vao
ching vi khudn E. coli DH5a. va nudi cdy trén moi
truong LB (Luria Broth: Difco Bacto Tryptone 10 g,
Difco Bacto Yeast Extract 5 g, NaCl 5 g, H;O 1000
ml), mdi dia méi truong dugc bd sung 20 ul IPTG 100
mM, 20 pl XGal 40 ng/ml va 40 pl ampicillin 25
ng/mil), 0 & nhiét d6 37°C trong 18 + 24 gi¢. Nhimg
khu4n lac c6 mau tring (da gin gien t4i t hop) duoc
sir dung d€ tach plasmit tii t6 hop, nhimg plasmit
ndy sau khi nhan ban va tinh sach bang kit QlAquick
PCR Purification (QIAGEN Inc.) dugpc dung dé tao
chudi (sequence). Qua trinh tao chudi (sequence)
dugc tién hanh véi bd hoa chét FS -DNA sequencing
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kit, theo qui trinh ca nha sin xuat va giai trinh tr
bang may tu dong ABI 377 PRISM (Perkin Elmer)
18].

Sir dung chuong trinh BLASTN dé phat hién
nhimg trinh tu tuong déng véi cac trinh tu nghién
ciru da duoc cong b trong ngan hiang gien, nhim
xac nhan trinh tr dich va chon mét s6 trinh tu c6 do
twong dong cao dé so sanh va phan tich. St dung
chuong trinh phan mém may tinh MEGA2 dé doi
chiéu. Phan tich va xay dung cay phat sinh ching
loai bang phuong phap t6i thiéu (Maximum
Parsimony (MP) method) va phuong phap tién hoa
t6i thiéu Minimum Evolution (ME) method) trén co
s& khoang cach di truyén theo mé hinh Kimura. Gia
tri bootstrap (tu vuon lén) cta cay phat sinh ching
loai ME va MP duoc tinh véi 1000 lan 1dy mau thir
(resampling), dura vao ciy pha hé ta xac dinh duoc
méi quan heé cta cac chiing vi khuin cén kiém tra.

+ Doi vor ching ndm ré

Xac dinh hinh dang va kich thudc chaa bao tir:
Bang so sanh cia Morton (1988) [6].

Mau séc cia bao ti: Xac dinh bing bang mau
chuén 4 nhan t6 CMYB
(Cyan/Magenta/Yellow/Black) (theo INVAM [4]).

Xac dinh tén chi va loai: Theo Schenck va
Yvonne Pérez (1990) [10].

b. Phuong phdp ddnh gid dnh huong cia mét sé
yidu to' dén sinh trudng cua cdc chiing vi sinh vt

+ Anh huong cia pH dén sinh truong cia cdc
chung vi sinh vit

Phuong phéap nuéi ciy truc tiép trén méi truong
chuyén tinh & cic miac pHgq khac nhauy, cu thé la:
pH =4,0,pH = 5,0, pH = 6,0, pH = 7,0, pH = 8,0. Riéng
nidm ré nuéi bao tir trén giay loc dugc thim dung
dich c6 cac mirc pH khac nhau néu trén va theo doi
kha ning ndy mam cha bao ti, tinh ty lé %. Thi
nghiém duoc thuc hién, nhic lai 3 14an [1].

+ Anh hiuong cia nhiét do dén sinh trudng cia
cdc chung vi sinh vit

St dung phuong phép cdy cac ching vi sinh vat
trén moi truong thach biang chuyen tinh, nuéi cic
hép petri & cac mirc nhiét 4o khac nhau 25°C, 30°C,
35°C, 40°C, 45°C. Quan sat kha ning moc clia cic
ching gidng vi sinh vat. Rieng ndm ré nudi bao ti
trén gidy loc dugc lam 4m bing nuédc cit dén do 4m
90%, quan sat kha ning ndy mim cta béo ti, tinh ty
le % [1].

+ Anh huéng cta khang sinh dén sinh trudmg
cua cac ching vi sinh vat

Ap dung phuong phap nuéi cdy truc tiép trén
moi truomg cé streptomycin véi cac ndng do khic
nhau: 300, 500, 600, 800, 1000 va 1200 mg/1lit moi
truomg (Obtin, 1971). Riéng ndm ré duoc nudi bao tir
trén gidy loc c6 thidm dung dich c6 néng d
streptomycin néu trén va da dugc quan sat kha ning
ndy mam, tinh ty lé % [1].

+ Xac dinh ty lé xam nhiém cta ching nidm
AMF4

Lay nhiém cht dong bao tir nim ré AMF4 vio
chau chira 1 kg cat 4m tiét trung véi luong 50 bao
tir/chau; cong thirc déi chimg duoc thuc hién tuong
tu nhung khong lay nhiém nidm ré AMF4. C6 hai thi
nghiém trong huéng duong va muong dimg. Méi thi
nghiém nhéc lai 4 14n. Miu ré caa cay duec thu sau
30 ngay trong. Xac dinh ty lé xam nhiém (%) theo
phuong phap quan sat (visual) ciia Giovannetti M. va
Mosse B. (1980) [11].

M. KET QUA VA THAO LUAN

1. Phan loai cic chiing vi sinh vat

Bing ky thuat PCR-sequencing tién hanh tai
Vién Vi sinh vat va Céong nghé Sinh hoc - DPai hoc
Qudc gia Ha Ngi, da dinh danh dugc cac ching vi
khudn TB22, nim méc TM39 va nim men HY4.
Rieng d6i véi chung nim ré AMF4 da s dung
phuong phap hinh thai dua trén mau séc, hinh dang,
kich thuéc clia bao tir. Két qua nhu sau:

a. Chung vi khuén TB22
* Trinh twr ADNr 16S

CCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATGGGAGCTTGC

TCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTAAGACTGGGATAACTCC

GGGAAACCGGGGCTAATACCGGATGGTTGTTTGAACCGCATGGTTCAAACATAAAAGGTGGCTTCGGCT
ACCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGC
GTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTC
GGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGTTCGAATAGGGCGGTACCTTGACGGTACCT
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AACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGG
AATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGG
GAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAA
ATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAG
CGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGT
GTTAGGGGGTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGC
AAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCA
ACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGACAATCCTAGAGATAGGACGTCCCCTTCGGGGGC
AGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGA
GCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGG
AGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGAC
AGAACAAAGGGCAGCGAAACCGCGAGGTTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGT
CTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTC
CCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTT

TATGGAGCCAGCCGCCGAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGA
AGGTGCGGCTGGATCACCTCCTTT

Trinh tu gien rARN 16S cua chung TB22 tuong * Ciy phdt sinh cia ching vi khufa Bacillus
déng 99,9% (1449/1451 bp) véi doan 16S cha vi subtilis.

khuén Bacillus subtilis. }-0.01
59 — Bacillus amyloliquefaciens_X60605
54
73
68
65 |

Bacillus velezensis_AY 603658
-I— Bacillus polyfermenticus_DQ659145
Bacillus vallismortis_AB021198
{ Bacillus nematotocita_AY 820954
Bacillus mojavensis_AB021191
8lérevibaclerium halotolerans_ AM747812
99 66%?Sacillus axarquiensis_DQ993671

= Bacillus subtilis_AJ276351
98 50

08 — Bacillus atrophaeus_AB021181
Bacillus licheniformis_X68416
52 \———— Bacillus pumilus_AY 876289
&“ Bacillus isabeliae_AMS503357

Bacillus indicus_AJ583158
Bacillus simplex_AJ439078
95 Bacillus megaterium_D16273

Staphylococcus aureus_X68417

Phan tich cay pha hé dya trén doan rARN 16S ta Bacillus subtilis1a vi khuén gram duong khé'p:hd
thdy ching vi khudn TB22 cé quan hé kha gan gii  bién trong dat. La mf}t thanh vién trfmg glong
voi mot s6 chiing vi khuan nhu Bacillus axarquiensis, Bacillus nén cé dang hinh que, c6 thé sinh bao v§
Brevibacterium halotolerans nhung lai kha xa so véi bao tir noi sinh chdng chiu véi cac dié}: klén ngoai
mot s6 ching vi khudn thudc ho Bacillus khac nhu  canh bt thuan [5]. Theo nghién ciu cla n11’1.éu nhé
Bacillus licheniformis hay Bacillus megaterium. khoa hoc, Bac. subtilis khong gay hai déi voi nguoi
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(9], Mac du c6 thé xam nhi@m vao thirc 4n nhung rit
hiém khi gay ngd doc. Bac. subtilis c6 thé san sinh
enzym phén gidi protein subtilisin. Bdo tr cia vi
khuidn nay c6 thé chju duoc nhiét do cao. Ddi voi
Bac. subtilis c6 thé sit dung phuong thitc sinh san vo
tinh theo kiéu phan d6i d€ tao thanh hai t& bao con
ho#c hay sinh sian dang bat d6i ximg tao thanh mét
bao tr ndi sinh chdng lai nhimg yéu td moi truomg
bat thuin nhu nhiét 46, axit, mudi. Thoi ky sin sinh
bao tir néi sinh vi khuén cé thé trd nén di dong dugc

nh¢ viéc xudt hién mot 16ng roi [7].

Bac. subtilis dugc stt dung trong nhiéu muc dich
khéc nhau nhu trong phong thi nghiém dé nghién
ciu vi sinh vat, sit dung trong cong nghiép thuc
phdm. (tai Nhat Ban va Han Quéc), y hoc, xir Iy chit
thai (dic biét 13 chit thai phong xa nhu thorium (IV),
plutonium (IV)...), diung sin xuit enzym
amylaza...[7].

b. Ching ndm méc TM39

* Trinh twr rARN 265

AAAAGAAACCAACAGGGATTGCCCTAGTAACGGCGAGTGAAGCGGCAACAGCTCAAATTTGAAATCTGG
CTCTCGGGCCCGAGTTGTAATTTGTAGAGGATACTTTTGATGCGGTGCCTTCCGAGTTCCCTGGAACGG
GACGCCATAGAGGGTGAGAGCCCCGTCTGGTTGGATGCCAAATCTCTGTAAAGTTCCTTCGACGAGTCG
AGTAGTTTGGGAATGCTGCTCTAAATGGGAGGTATATGTCTTCTAAAGCTAAATACCGGCCAGAGACCG
ATAGCGCACAAGTAGAGTGATCGAAAGATGAAAAGCACTTTGAAAAGAGAGTTAAAAAGTACGTGAAATT
GTTGAAAGGGAAGCGTTTATGACCAGACTTGGGCTTGGTTAATCATCTGGGGTTCTCCCCAGTGCACTIT
TTCCAGTCCAGGCCAGCATCAGTTTTCCCCGGGGGATAAAGACTTCGGGAATGTGGCTCTCTTCGGGGA
GTGTTATAGCCCGTTGTGTAATACCCTGGGGGGGACTGAGGTTCGCGCATCTGCAAGGATGCTGGCGT

AATGGTCATCAACGACCCGTCTTGGAAACACGGACCAC

Trinh ty gien rARN 26S ciia chiung TM39 tuong
dong 100% (501/501 bp) voi gien 26S clia nim
Gibberella moniliformis

58

* Cdy phdt sinh cia ching nim Gibberella
moliniformis

0.002

Gibberella moniliformis_AB363766

58 | Fusarium chlamydosporum_DQ303217

50 | Fusarium pseudonygamai_DQ303216

g? Fusarium napiforme_DQ303214

62 Fusarium sacchari_EF453121

51

58 | Fusarium proliferatum_EU091039
63 | Fusarium udum_EU214566
72 | Fusarium acutatum_AY213704
Gibberella circinata_FJ744110
Fusarium subglutinans_EU091040
Fusarium oxysporum_GU480960
; Aspergillus oryzae_EF634406

Vi tri phén loai clia chiing Gibberella moniliformis. vi cic lodi cé quan h¢ gdn dya vao trinh tir gien rARN 265

Dua trén ciy pha hé ctia nim TM39 néu trén c6
thé thdy ching nidm nay c6 ho hang kh4 gin gii véi
cic ching nim thudng thdy trong tu nhién & Viet
Nam nhu Fusarium chlamydosporum, Fusarium
acutatum, Gibberella circinata...Trong khi d6 lai
khac nhénh so voi chiing ndm Aspergillus oryzae.

32

X4c dinh kha ning gay bénh trén nguoi va dong
vat tai trang web:
http://www.absa.org/riskgroups/fungisearch.php?g
enus=Giberrella cho thdy ching nim méc Gibberella
moniliformis thuéc nhém 2 an toan cho ngudi va
dong vat.
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c. Chung ndm men HY4 * Trinh tir rARN 16S ctia chiing n4m men HY4
AAGAAATTTAATAATTTTGAAAATGGATTTTTTITTTTGTTTGGCAAGAGCATGAGAGCTTTTACTGGGC
AAGAAGACAAGAGATGGAGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTGTAAG
TTTCTTTCTTGCTATTCCAAACGGTGAGAGATTTCTGTGCTITTGTTATAGGACAATTAAAACCGTTTCA
ATACAACACACTGTGGAGTTTTCATATCTITGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAG
AGGTTAACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGAATTTTCGTAACTGGA
AATTTTAAAATATTAAAAACTTTCAACAACGGATCTCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAA
TGCGATACGTAATGTGAATTGCAGAATTCCGTGAATCACGGAATCTTTGAACGCACATTGCGCCCCTTG
GTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAACATTCTGTTTGGTAGTGAGTGATAC
TCTTTGGAGTTAACTTGAAATTGCTGGCCTTTTCATTGGATGTTTITTTTTTTCCAAAGAGAGGTTTCTCT
GCGTGCTTGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTAATCTTTTTTATACT

GAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGTCTAGGCGAACAATGTTCTTAAAGT

Trinh ty gien rARN 16S cta ching HY4 tuong
dong 98% (750/760 bp) voi doan 16S chia nidm
Saccharomyces cerevisiae.

99

Saccharomyces k

* Cay phat sinh chling ndm men Saccharomyces
cerevisiae

0.05

75| [ Saccharomyces cerevisiae_EU649672

851 * Saccharomyces ellipsoideus AF005716

Saccharomyces cariocanus_AY 130309

Cay phat sinh ching ndm men HY4 cho théy
ching ndm c6 su gan gii voi hdu hét cac ching nidm
men thudc ho Saccharomyces nhu Saccharomyces
ellipsoideus, Saccharomyces ellipsoideus...nhung khac
nhanh véi chiing nim men Kluyveromyces marxianus.

Saccharomyces cerevisiae la chiung nim men
thudc nhom ndm nay chdi, dugc sit dung phé bién
trong lam banh my va san xudt ruou bia. T& bao nim
¢6 dang hinh tron hozc 6van, duong kinh tir 510 pm.
Sinh san theo phuong thirc ndy chdi.

d. Chung ndm ré AMF4

P& xac dinh tén ching nim ré AMF4, da 4p
dung phuong phap phan loai dya trén hinh thai bao
tir va bang mau Morton. Dua trén hinh dang bao tir
cia chiing AMF4 6 hinh c4u, gén hinh cAu, mau séc tir
tring t6i kem hoac vang ddm (m3 mau 00/30/20/00 dén
00/30/100/10 theo bang mau Morton), kich thuéc 280 -
300 ym. Thanh bdo tir c6 3 - 5 16p. P x4c dinh tén ciia
chiing AMF4 1 Glomus australe. Chi tiét vé phén loai

?S%ccharomyces paradoxus_D89891
Saccharomyces mikatae_FJ196778
35 Saccharomyces kudriavzevii_ EU145769
75| [ Saccharomyces uvarum_EU145771
97} Saccharomyces pastorianus_D89889
9 Saccharomyces bayanus_EU145763
Kluyveromyces marxianus_EU794731

ching nay nhu sau (theo (Berk.) S. M. Berch, 1983).

Nganh: Glomeromycota; lop: Glomeromycetes;
bo: Glomerales; ho: Glomeraceae; giong: Glomus;
lodi: Glomus australe.

2. Panh gi4 4nh hudng clia mét s yéu t8 dén
sinh trurdmg clia cic ching vi sinh vit

Kha nang sinh trudng dudi anh hudng ctia cc
diéu kién khac nhau ctia méi truong la rat quan trong
danh gia kha nang séng sét, sinh truémg va phat trién
trong moi truomg thuc té. Céc yéu td nhu pH, nhiét
do, khang sinh ...con nhim xic dinh nhimg diéu
kién cAn thiét tién téi phdi tron cac ching vi sinh vat
véi chdt mang dé dat duoc tiéu chudn quy dinh vé
ché pham vi sinh vat.

Tién hanh danh gia anh hudéng clia mot s3 yéu to
téi sinh truémg cta cac ching vi sinh vat gom kha
ning thich img voi pH, kha nang thich ung véi nhiét
dé va kha ning khang khang sinh va thu duoc két
qua nhu sau (Bang 1):
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Bing 1. Anh hudng ciia pH dén sinh truéng va phat trién cia céc chiing vi sinh vat

TT Ky hiéu chiing v Kha nasx’xog thich ugf) vdi cac r;(n)xc pH n
1 Bacillus subtilis (CFU/ml) 3,55.10° | 2,54.10° | 4,62.10° | 3,24.10* | 2,82.10
2 Saccharomyces cerevisiae (CFU/ml) 2,34.10° | 4,28.10° | 4,46.107 | 3,52.10° | 1,25.106
3 Gibberella moniliformis (CFU/ml) | 3,72.10° | 4,62.108 | 4,12.10° | 2,56.10° | 1,32.10°
4 Glomus australe (¥ bdo ttr ndy mam) 25 45 75 95 e3

Bang 1 cho thdy cac chung vi sinh vat déu
thuéc nhém ua méi truomg pH trung tinh dén hoi
chua.

Céac chiing nim méc va moéi truong chua pH tir
4-5. Trong khi dé cac ching vi khuin, nim ré va ndm
men ua khoang pH trung tinh tir 6-7.

Bang 2. Kha ning khing khéing sinh clia cic chling vi sinh vit

. Kha ning khang khéng sinh
TT Chung VSV Con Con Con Conn Come N
1 Bacillus subtilis +H+ +H+ + + B
2 Saccharomyces cerevisiae H+ + + + o
3 Gibberella moniliformis +H+ ++ ++ +
4 Glomus australe 100% 80% 52% 20% 0%

Ghi chii: ++ moc khoé (>50 CFU/dia méi truong), ++ moc trung binh (2550 CFU/dia moi triong); +

moc yéu (<25 CFU/dia méi truong), - khéng moc
Theo cac nha khoa hoc, cic ching vi sinh vit
c6 kha niang khing khang sinh cao thudmg c6 tinh
chéng chiu véi diéu kién méi truong bat thuén tot, sic
canh tranh cao do d6 c6 thé phat trién manh. Két qua
danh gia cho thay tat ca cac ching vi sinh vat déu co
kha nang phat trién tot & moéi truong c6 néng do
streptomycin tir thip dén trung binh (300 - 500 mg/1

500 — 1000 mg/1 méi truong), sb luong khuin lac ciia
cac ching vi sinh vat gidm theo chiéu ting ndng do
streptomycin.

Ciing tir bang 2 ta thay: Cac ching ndm méc vi
nam ré c6 kha niang moc tot & tit ca cac ndng d¢
nghién ctru; didu nay ching to cac ching nay c6 khi
nang chéng chiu t6t véi didu kién ngoai canh bit

mdi truomg), moc yéu dan & cac noéng do cao hon (tir  thuén tdt hon cac ching khac.
Bang 3. Anh hudmg clia nhiét d¢ dén sinh va phét trién ciia cic chiing vi sinh vjt
TT Tén chiing 25°C 30°C 35°C 40°C 45°C
1 Bacillus subtilis (CFU/ml) 3,25.107 | 4,84.10° | 4,22.107 | 3,64.10* | 3,25.10
2 Saccharomyces cerevisiae (CFU/ml) 4,15.10° | 3,48.10% | 2,35.10° | 4,52.10° | 4,15.10°
3 Gibberella moniliformis (CFU/ml) 3,26.10° | 5,82.10% | 4,12.10° | 3,62.10° | 3,26.10°
4 Glomus australe (% bdo tir ndy mam) 96 100 72 63 20

Bang 3 chimg minh da sd cac chiing déu phat
trién tot & 30°C, con & cac nhiét d6 khac phat trién
kém hon hoic khéng phat trién. Diéu nay chimg to
cac chiing vi sinh vat nghién ctu thich hop véi didu
kién khi hdu nhiét déi nhu & Viet Nam; do d6 kha
ning dua vao thuyc tién san xuat 1a kha cao.

Két qua & bang 4 cho thidy nim r@ Glomus
australe c6 kha ning xam nhiém vio ré cic cay thi
nghiém, chimg t6 ching c6 thé cong sinh véi cac loai
thuc vét nay ciing nhu gop phén cai thién sinh truémg
cla cay. S6 liéu thi nghiém ciing thé hién ty 1é xam
nhiém cia ndm ré so voi d6i chimg chénh léch &
mtrc ¢6 y nghia tai p=0,05.

34

Nhu viy, xét vé diéu kién sinh truomg, cic vi
sinh vét duoc tuyén chon c6 nhimg dic tinh pht hop
v6oi muc tiéu tao ché€ phdm két hop véi thuc vat trong
xir ly dat 6 nhiém kim loai ning.

Béng 4. Ty l¢ xAm nhiém ciia chling ndm ré

Glomus australe trén mot s6 thyc vat

Ty 1é xam nhiém | Ty lé xAm nhiém
Cong thic trén ciy huémg trén cay muong
duong (%) dimg (%)
Ddi chimg 0.53 067 |
Thi nghiém .~ 57.64 4837 |
cvey | . 124 266 |
LSD 005 | . .-,1045 952 |
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V. KET LUAN
- Céc ching vi sinh vat phan lap duoc g6m chiing
vi khuin Bacillus subtiis, ching ndm men

Sacchromyces cerevisiea, ching ndm méc Gibberella
moniliformis, chiing ndm ré Glomus australe.

- Cac ching vi sinh vat déu thudc nhém vi sinh
vat va dm (phat trién manh & khoang nhiét do 30-
35°C). Cac ching ndm r&, vi khuin va nim men thich
ing khoang pH trung tinh (6-7), trong khi d6 chiing
ndm méc thich hop khoang pH hoi chua (45). Kha
ning khang khang sinh cia c4c chang kha tdt, tit ca
cac ching déu moc tir trung binh dén khoé & cac
mirc streptomycin tir 300-500 mg/1, moc yéu & mirc
tir 800-1000 mg/1. Ndm ré c6 thé xam nhiém va cong
sinh véi ré mot s6 cy st dung trong cai tao dit o
nhiém kim loai ning. Nhin chung, c4c dic tinh tréen
cho thay chung hoan toan thich tmg véi didu kién khi
hau nuéc ta, c6 kha ning canh tranh tét véi cic vi
sinh vat khac trong méi truong va c6 thé st dung dé
tao ché pham vi sinh vat két hop vai thyc vat trong
xir ly dat 6 nhiém kim loai ning.
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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 ecosystem and health of human. Bioreclaimation is using a combination plant-
microorganism to discharge heavy metal from contamination soil. It have four micro-organisms 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). Result show that name of TB22 is Bacillus 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-organi.sr.ns
grow good in pH from 6 to7 are bacteria, AMF and yeast species. The mould species like pH lit‘le acndlt)f
(from 4 to 5). They can tolerate concentration Streptomycin of 1000 mg.I'. Abuscular mycorrhizal fungi
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, micro-organism, tolerance.

Ngudi phan bién: PGS.TS. Pham Vin Toan
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