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Tom tat
Cay Diép c4, ngoai cong dung 12 mot loai rau, con la mot trong nhimg cay duoc liéu tir
lau da dugc Pong y dung chira cac bénh vé tiéu hoa, phat ban, tic sira. Muc tiéu cua
nghién ctu 1a phan lap va dinh danh dugc mot dong vi khuan ngi sinh ¢ cay Diép cé co
kha ning c¢b dinh dam cao. Mudi mot dong (chung) vi khuan duoc phan 1ap tir vang ré
cua cay Diép cé thu tir huyén Chau Thanh, tinh Tién Giang trén méi truong Nutrient
agar (NA) duoc khang dinh Ia vi khuan noi sinh nho viéc kiém tra véi cap moi dac hiéu
nhan dién vi khuan ni sinh. Trong 11 dong phan lap chi ¢ 6 dong c6 kha niang c6 dinh
dam. Trong d6, dong R03 tot nhat véi lugng dam téng hop duoc 12 10,67 mg/L, 6 tiém
nang cao trong viéc tng dung dé san xuat phan dam sinh hoc. Dong vi khuan R03 dugc
xéc dinh ¢ ti Ié trong dong vai Bacillus flexus MP-9 12 99,93 %. Cay Diép ca dugc
phun dich vi khuan géc cho ning suét cao nhat, thé hién & khéi luong twoi thu duoc,
cho thiy anh huéng tich cuc dén sy sinh truéng coa cay.
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1 Dat van dé

Vi khuan néi sinh séng trong md thuc vat duoc tim thay
& vung ré, than, 14, qua caa thuc vat. Vang ré 1a noi xuat
hién nhiéu vi khuan noi sinh xam nhap vao bén than
cay théng qua ré tir d6 1én than, 14 dé song cong sinh
VGi cay trong. Sau khi xAm nhap vao cay chu, vi khuan
c6 thé tap trung tai vi tri xam nhap hozc di chuyén di

khap noi trong cay dén cac hé mach cua ré, than, 4,
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hoa, thuc ddy cac qué trinh chuyén héa trong cay, gay
su phat trién 16ng r& mot cach manh mé va giam su kéo
dai r& [1]. C4c nha nghién ctu quan tdm nhiéu dén
nhiing loai vi khuan noi sinh co dac tinh tt nhu vi
khuan c6 kha niang ¢ dinh nito trong khong khi, téng
hop kich thich t6 auxin, ting ham luong cac chat
khoang, tang kha nang khang bénh, hoa tan lan kho tan
gilip cho cay trong c6 thé hap thu tét chat dinh dudng
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[2]. P4 c6 nhiéu nghién ciu vé vi khuan ni sinh trong
cac loai cay ¢ Viét Nam. Véi nghién cau phén 1ap vi
khuan noi sinh trong ciy laa mua da phat hién nhiéu
chung vi khuan noi sinh bén trong cay IGa mua véi
nhiéu dic tinh tét va c6 thé tng dung cho cay trong [3].
Phan lap vi khuan noi sinh trong cay khém cho thay
tiém nang trong nghién ciru va tng dung caa vi khuan
noi sinh hién nay [4].

O Viét Nam, Diép ca (Houttuynia cordata Thunb.) 1a
mét loai rau. Cay c6 duoc tinh quy gitp cho viéc diéu
tri cac bénh do vi khuan gay cho ngudi va dong vat.
Nhiéu nghién ctiu cho thay cac cay trong khdng thuoc
ho dau ciing c6 cac nhom vi sinh vét 6 ich sdng trong
cay hoic & ving ré cay da kich thich cay trdng phat
trién t5t nho kha nang ¢ dinh dam, phén giai 1an, tong
hop hormone ting trudng va cac hop chat ¢ kha ning
tryc tiép wc ché mot sé bénh cho cay trdng, hoic kich
thich cay trong san xuat cac hop chét bién dudng thir
cap gilp cay chdng lai cac tdc nhan gy bénh. Viéc
phan lap duoc vi khuan néi sinh c6 kha ning cb dinh
dam c6 thé hd trg 1am giam viéc sir dung phan dam hoa
hoc trong trong trot, giam su thay doi tinh chét ly hoa
cua dat, giam mat can bang sinh thai, giam kinh phi va
than thién v6i moi truong.

2 Vit liéu va phuong phap nghién ctru

2.1 Vit lisu

Mau cay Diép ca (DC) thu tai huyén Chau Thanh, tinh
Tién Giang. Phan ré dugc st dung dé phan lap vi khuan.
2.2 Phuong phap thu mau

Thu toan bo cay, rira sach dat bam ¢ r&; sau dé cat roi
ré cay ra va tién hanh khir tring mau ré theo tai liéu
tham khao [5]. Dé loai trir c4c vi sinh vat ¢ kha ning
con bam ¢ bé mat, mau sau khi thu thap duoc xu Iy nhu

sau: rira sach phan ré du6i voi nuéc manh, tiép tuc ria

lai bang nudc cat vo trang roi cat ré thanh nhing doan
nho (1-2) cm, lam kho mau bang giay hat am. Tiép
theo, miu dugc lan luot khir tring mau bang con 96 %
trong 3 phat, hypochloride 1 % trong 3 phut, hydrogen
peroxide 3 % (H202) trong 3 phit va rira lai v6i nuéc
cat vo tring 4 lan dé loai cac hoa chat con thira.

2.3 Phan lap vi khuan noi sinh tir ré cua cdy DC

Céc mau ré da khir tring dwoc cho vao cac ong nghiém
chira 10 mL nuéc cat vo tring, ding diia thuy tinh da khir
tring nghién min mau. L4y 200 pL dich nghién caa ré cho
vao cac dng nghiém chira 10 mL méi trudng nutrient agar
(NA) ban dic, u ¢ 30 °C trong 48 gio. Cac 6ng nghiém
chita méi truong NA ban dic 6 xuét hien mot 16p mang
mong cach mat méi truong nudi khoang 0,5 cm chi thi cd
su hién dién cua vi khuan noi sinh [6].

Vi khuan tir I6p mang mong caa moi truong NA ban
dic duoc ciy chuyén sang cac dia méi truong NA dic
dé tach dong cac khuan lac. Sau vai lan cay chuyén trén
cac moi trudng dic, chon cac khudn lac roi va nam trén
duong ciy quan sat duéi kinh hién va va bao quan bing
glycerol & 4 °C.

2.4 Quan sét hinh dang, kha ning chuyén dong va té
bao cua vi khuan

Sau khi phan l4p tién hanh quan sét hinh thai khuan
lac, té bao vi khuan va nhuém gram. Quan sat va md
ta hinh thai khuan lac vi khuan gém hinh dang, mau
séc, do ndi khuan lac. Riéng té bao vi khuan, tién hanh
nhuém gram va kha ning di dong cua vi khuan bang
phuong phap nhuém xanh methylene theo tai liéu
tham khao [7].

2.5 Nhan dién vi khuan nai sinh dia vao phan tmg PCR
Téch chiét DNA cua céc dong vi khuan di phan lap,
DNA cua vi khuén duoc tach chiét theo cac budc sau:
ldy khuan lac trén méi trudng NA cho vao tuyp 2 mL.
Thém 250 pL dung dich TE 1X va danh tan sinh khéi.
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Sau do, cho thém 50 pL dung dich SDS 10 %. Ly tam
13 000 rpm trong 5 phat dé pha vd mang té bao cua vi
khuan. B6 sung thém 5 pL protein K (20 mg/mL). U &
65 °C trong 20 phut (5 phut dao nguoc tuyp 1 lan) dé
loai protein ra khoi DNA. Thém 400 uL CTAB 10 %/
NaCl 0,7 M va 1 tiép & 65 °C trong 20 phut. Cho tiép
600 pL chloroform-isoamyl alcohol (24/1) vao tuyp va
lic déu. Sau d6, ly tam 12 000 rpm trong 10 phit.
Chuyén phan dich trong bén trén sang tuyp méi. Thém
1 mL isopropanol vao tuyp va lic déu, u & —20 °C it
nhét 30 phut. Ly tam 13 000 rpm trong 10 phit, d6 nhe
dé loai bo nudc bén trén, DNA tua ¢ day tuyp. Rua
DNA véi 1 mL con 70 %, ly tam 12 000 rpm trong 5
phut (I3p lai 2 1an). Bé khd DNA ¢ nhiét d6 phong trong
(1-2) gio. Hoa tan DNA véi 30 pL nuéc cat 2 lan vo
trng, trir lanh & —20 °C néu chua st dung.

Dé nhan dién vi khuan nai sinh trong cay, sir dung cac
doan moi khuéch dai ving 16S rDNA duoc thiét ké boi
VGi cap moi p515FPL (5°-
GTGCCAGCAGCCGCGGTAA-3") va pl3B (5’-
AGGCCCGGGAACGTATTCAC-3") [1].

Sau khi ly trich DNA, phan tmg PCR dugc thyc hién
bang may PCR Eppendorf (Mastercycler Nexus
gradient) véi 2 doan mdi trén [6]. Luu giir san pham &
—20 °C. Céc san pham sau khi duoc khuéch dai bang
phan tng PCR, tiép tuc dem dién di trén agarose gel 2
% c6 bo sung thém safe view. Quan sat cac band DNA
trén gel bang hé théng chup hinh gel GelDoc Go (Bio-
Rad Laboratories, Inc) d& nhan dién cac dong vi khuan
bang cach quan sat cac bang xuat hién trén gel, so sanh
kich thudc san pham PCR véi thang DNA chuan dé xéc
dinh cac dong vi khuan noi sinh da phan 1ap véi kich
thudc cua bang DNA vao khoang 900 bp.

2.6 Khao sat kha nang c6 dinh dam cua vi khuan noi

sinh trong cdy DC
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Vi khuan c6 kha ning c6 dinh dam cd thé phat trién tot
trén moi truong khong dam do ching c6 kha ning tong
hop dam tir khong khi. Cay chuyén tat ca dong vi khuan
Nnoi sinh trén cay DC 1én moi trudng Burk khong dam
va u ¢ 30 °C va theo dbi su phat trién caa vi khuan tur
(1-2) ngay, dong nao c6 kha ning phat trién trén moi
truong Burk khong dam thi ¢6 kha ning ¢ dinh dam.
Sau d6, chon nhirng dong vi khuan phéat trién manh dé
khao sét kha nang ¢ dinh dam.

Dinh lugng dam téng hop: xay dung dwong chuan
NH,* gdm 6 6ng nghiém dugc danh sé tha ty 0-1-2-3-
4 va 5 véi 6ng 0 1a dng @6i chirng &m, lan luot thém céac
thanh phan vao mdi ong nghiém theo [6]. Cac dng
nghiém duoc tron déu trén may vortex va dé on dinh ¢
nhiét d6 30 °C khoang (15-20) phut dé phan tng tao
mau xay ra. Chuan bi mau do: chuan bi méi éng nghiém
cho mdi mau va lan luot cho cac thanh phan sau: 2 mL
nudéce cat, 0,5 mL dich mau, 2,5 mL dung dich phenol-
sodium nitroprusside, 2,5 mL dung dich sodium
hypochloride. Cac 4ng nghiém dwoc khudy tron trén
may vortex va dé on dinh khoang (15-20) phut. Do ham
lwong NH4* bang phuong phéap so mau & budc séng 640
nm (ODégaonm) trén méy do quang phd tir ngoai kha bién
2 chum tia UH5300 (Hitachi, Japan).

Khao sat kha nang ¢ dinh dam cuia vi khuan noi sinh: tién
hanh dung dudng chuan ¢ budc song 640nm Y= aX + b,
trong d6 X 1a ndng d6 miu do (mg/L), Y 1a d6 hip thu
(ODg40nm). Dura vao phuong trinh duong chuan va gia tri
ODssonm Clia Mau dé tinh ham lugng dam NHs* twong
duong ham lwong NH4* ¢6 trong miu theo cdng thc:

X = (Y - b) : a. BPudng chuén chi sir dung duoc khi R2
c6 gia tri trong khoang 0,95-1.

2.7 Khao sat danh gia anh huong cua chung vi khuan
noi sinh ¢ dinh dam dén sy sinh trudng va phat trién

cua cay DC
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Chuan bi dich vi khuan: céc ching vi khuan dugc nudi
ciy trén moi truong Burk ¢ didu kién nhiét o phong
Véi te do lic 120 rpm trong thoi gian nudi ciy 48 gid
dé thu dich vi khuan géc. Dich pha lodng duoc chuan
bi bang cach pha lodng % dich vi khuan géc véi nudc
cat vd tring. Dich vi khuan nghién ciru duoc bao quan
& nhiét do 4 °C.

Chuan bi cay DC thi nghiém: dung thaing x6p c6 duong
kinh 25 cm va chiéu cao 20 cm, cho hdn hop dét sach
c6 phéi tron trau (ti 1 2:1) va tién hanh gieo hat DC.
Khao sat sy anh huong dén sy sinh truong cua vi khuan
ddi véi cay DC duoc bb tri theo kiéu hoan toan ngau
nhién 1 nhan té, gdm 3 nghiém thirc, duoc lap lai 5 lan.
Céc nghiém thtrc bao gdm: dich vi khuan gbc, dich vi
khuan pha lodng % va d6i chimg la khdng phun vi
khuan. Thé tich phun dich vi khuan 12 5 mL cho mot
nghiém thirc va phun & 2 thoi diém 1a 14 ngay va 28
ngay sau khi gieo hat.

Céc chi tiéu theo ddi: chidu cao cay (cm) dugc do tir

than dén dinh sinh truong cia cdy, duong kinh 14 (cm)

do tai vi tri rong nhét cua 14, sb lugng 14, khdi lugng
ciy tuoi (g/cdy) dugc xac dinh bang cach can toan bo
khbi lwong céc bo phan trén mit dat caa cay.

2.8 Phuong phap xu 1y s6 liéu

Cac s6 lidu duoc tong hop va xir ly théng ké theo
phuong phap phan tich phuong sai (ANOVA) mot
nhan t6, dung phép kiém dinh LSD test & mirc P < 0,05
hoac P < 0,01 dé so sanh su sai khac nhau giira céc cong
thire thi nghiém str dung phan mém théng ké SPSS.

3. Két qua va thao luan

3.1 Phan lap vi khuan noi sinh tir ré cua cdy DC

Tir 10 mau ré ctia cdy DC thu tai huyén Chau Thanh, tinh
Tién Giang, da phan lap duoc 11 dong vi khuan trén moi
truong NA. Cac chiing vi khuan ngi sinh phan lap cé hinh
thai, kich thuéc khuan lac va mau sic da dang dugc thé
hién qua Bang 1. Dac diém hinh thai khuan lac va té bao
cua 11 dong vi khuan phan lap duoc thé hién qua Hinh 1
va Hinh 2 théng qua viéc quan sat va ghi nhan nhu hinh
dang khuén lac, mau sic, bé mit, dang bia, chuyén dong,

hinh dang té bao vi khuan va nhuom gram.

Bang 1 Két qua phan tich dic diém khuan lac va té bao vi khuan néi sinh & cay DC

Hinh dang o, ; .| Chuyén Hinh _
STT | Dong . Mau sac Be mat Dang bia dang vi Gram
khuan lac dong 2
khuan
1 RO1 Tron Triang nga Bong uét Nguyén — Que ngan +
2 R0O2 | Khéong déu | Tring nga Bong udt Ring cua - Que dai i
3 RO3 Tron Vang nhat | Bong uét Nguyén - Que ngin +
4 R0O4 | Khong déu | Vang nhat | Hoi nhan, w6t | Rang cua - Que dai +
5 RO5 Tron Vang nhat Bong uét Nguyén - Que dai +
6 R06 Tron Vvang nhat | Béng wét Nguyén + Que ngan +
7 RO7 Tron Trang Bong uét Nguyén + Que ngan -
8 RO8 Tron Trang nga | Hoinhan, w6t | Nguyén + Que ngan +
9 R0O9 | Khong déu Tring Bong udt Rang cua - Chubdi +
10 R10 Tron Tring Bong udt Nguyén + Que dai +
11 R11 Tron Tring Bong uét Nguyén — Que dai +
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Hinh 1 Dac diém hinh thai khuan lac
cua 11 dong vi khuan phan lap

1 23 456 7 8 9101112

900 bp

400 bo

Hinh 3 Phé dién di san pham PCR duoc nhan 1én tir DNA
ctia cac dong vi khuan noi sinh trén gel agarose

(1: thang chuan 100 bp; 2-12: 14 cac dong vi khuan RO1,
R02, R03, R04, R05, R06, R0O7, R08, R09, R11 va R12)

3.2 Nhan dién cac dong vi khuan nai sinh cay DC

Két qua phan tich PCR viing gen 16S rDNA vi 2 doan
moi p515FPL va p-13B (la cap moi chuyén biét dung
dé nhan dién vi khuan noi sinh véi kich thudc san pham
12 900 bp) dé nhan dién vi khuan noi sinh cho thay c6
11/11 dong cho bang DNA & vi tri nam trong khoang
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Hinh 2 Dac diém hinh thai té bao
cua 11 dong vi khuan phan lap

900 bp so véi thang chuan. Do d6, c6 thé két luan tat ca
dong vi khuan trén déu 1 vi khuan nai sinh.

3.3 Kha ning cb dinh dam cuaa vi khuan ndi sinh trong
cay DC

3.3.1 Kha ning cb dinh dam cua cac dong vi khuan noi
sinh trén moi truong Burk khong dam dac

Trong 11 dong vi khuan ndi sinh dwoc nudi cy trén
moi treong Burk khong dam, sau 2 ngay nudi ¢ 30 °C
thi chi ¢6 6 dong vi khuan (dong RO1, R03, R04, RO5,
R06 va R10) phat trién manh va 5 dong vi khuan (dong
R02, R0O7, R08, R09 va R11) phat trién rat yéu, tham
chi khong phat trién. Nhu vay, theo két qua kiém tra
trén moi truong Burk khong dam ta c6 thé két luan rang
c6 6 dong vi khuan noi sinh da phan 1ap duoc c6 kha
nang cd dinh dam (chiém 54,55 %).
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Hinh 4 Céc dong vi khuan noi sinh phét trién

trén méi treong Burk

3.3.2 Kha ning c6 dinh dam cua cac dong vi khuan da
phan lap

Sau khi kiém tra bang cach ciy cac dong vi khuan da
phén lap trén moi truong Burk khong dam dac, 6 dong
vi khuan so tuyén duoc tiép tuc nudi ciy trong moi
truong Burk khong dam long dé xac dinh chinh xac hon
kha ning cb dinh dam cua ching. Mau duoc thu vao
thoi diém 2 ngay sau khi nuéi u dé do lugng dam co
trong moi trudng nudi ciy biang phuong phap so mau &
budc song 640 nm. Luong dam duoc vi khuan ¢b dinh
c6 trong dung dich phan tng véi thude thir tao thanh
dung dich c6 mau vang nhat dén xanh 14 nhat, luong
dam duoc vi khuan cb dinh cang nhiéu thi mau xanh 14

cua dung dich phan tng cang dam.

Hinh 5 Phan tng mau cua vi khuan ¢ dinh dam

Két qua cho thiy tat ca 6 dong vi khuin di khao sat

déu c6 kha ning ¢ dinh dam. Sau 2 ngay nudi cy,

dong vi khuan ndi sinh R03 ¢6 kha nang tong hop NH,*
cao nhat (10,67 mg/L), tiép theo la dong R10 (6,48
mg/L), R06 (5,23 mg/L), R04 (3,38 mg/L), R05 (1,4
mg/L) va thip nhat 1a RO1 (0,64 mg/L). Pay la nhiing
vi khuan tiém ning c6 kha nang tng dung trong trong
cdy rau DC. So véi két qua phan lap vi khuan
Burkholderia noi sinh cay khom véi két qua vi khuan
ndi sinh trong cay DC ¢6 ham luong NH,* tong hop cao
nhat sau 2 ngay nudi cay (10,67 mg/L) so véi két qua
vi khuan phan 1ap tir khém tong hop dam muc cao nhat
sau 4 ngay nudi cay. Tir két qua nay, dong vi khuan noi
sinh R03 duoc lya chon giai trinh tur va khao sat anh
huong cia dong nay dén su sinh truong va phat trién
cua cay DC [8].

3.4 Két qua nhan dién cac dong vi khuan noi sinh

Két qua giai trinh ty dinh danh doan 16S rDNA cua
dong R0O3 c6 doan DNA dai 1 453 bp c6 ti 1& dong hinh
99,93 % vai trinh ty DNA cua Bacillus flexus dong
MP-9 (MHO005063.1).
ACGACTTCCCCCAATCATCTGTCCCACCTTAG
GCGGCTGGCTCCATAAAGGTTACCCCACCGAC
TTCGGGTGTTACAAACTCTCGTGGTGTGACGG
GCGGTGTGTACAAGGCCCGGGAACGTATTCA
CCGCGGCATGCTGATCCGCGATTACTAGCGAT
TCCAGCTTCATGTAGGCGAGTTGCAGCCTACA
ATCCGAACTGAGAATGGTTTTATGGGATTGGC
TTGACCTCGCGGTCTTGCAGCCCTTTGTACCA
TCCATTGAGCACGTGTGTAGCCCAGGTCATAA
GGGGCATGATGATTTGACGTCATCCCCACCTT
CCTCCGGTTTGTCACCGGCAGTCACCTTAGAG
TGCCCAACTTAATGCTGGCAACTAAGATCAAG
GGTTGCGCTCGTTGCGGGACTTAACCCAACAT
CTCACGACACGAGCTGACGACAACCATGCAC
CACCTGTCACTCTGTCCCCCGAAGGGGAACGC
TCTATCTCTAGAGTTGTCAGAGGATGTCAAGA
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CCTGGTAAGGTTCTTCGCGTTGCTTCGAATTA
AACCACATGCTCCACCGCTTGTGCGGGCCCCC
GTCAATTCCTTTGAGTTTCAGTCTTGCGACCG
TACTCCCCAGGCGGAGTGCTTAATGCGTTAGC
TGCAGCACTAAAGGGCGGAAACCCTCTAACA
CTTAGCACTCATCGTTTACGGCGTGGACTACC
AGGGTATCTAATCCTGTTTGCTCCCCACCTTTC
GCGCCTCAGCGTCAGTTACAGACCAAAAAGC
CGCCTTCGCCACTGGTGTTCCTCCACATCTCT
ACGCATTTCACCGCTACACGTGGAATTCCGCT
TTTCTCTTCTGCACTCAAGTTCCCCAGTTTCCA
ATGACCCTCCACGGTTGAGCCGTGGGCTTTCA
CATCAGACTTAAGAAACCGCCTGCGCGCGCTT
TACGCCCAATAATTCCGGATAACGCTTGCCAC
CTACGTATTACCGCGGCTGCTGGCACGTAGTT
AGCCGTGGCTTTCTGGTTAGGTACCGTCAAGG
TACAAGCAGTTACTCTTGTACTTGTTCTTCCCT
AACAACAGAGTTTTACGACCCGAAAGCCTTC
ATCACTCACGCGGCGTTGCTCCGTCAGACTTT
CGTCCATTGCGGAAGATTCCCTACTGCTGCCT
CCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCA
GTGTGGCCGATCACCCTCTCAGGTCGGCTATG
CATCGTTGCCTTGGTGAGCCGTTACCTCACCA
ACTAGCTAATGCACCGCGGGCCCATCTGTAAG
TGATAGCCGAAACCATCTTTCAATTTTCTCTT
ATGCAAGAAAAAATGTTATCCGGTATTAGCTC
CGGTTTCCCGGAGTTATCCCAGTCTTACAGGC
AGGTTGCCCACGTGTTACTCACCCGTCCGCCG
CTAACGTCATAGAAGCAAGCTTCTAATCAGTT
CGCTCGACTTGCA

Bacillus flexus 1a vi khuan gram duong ¢ hinh dang
khuan lac tron mau vang nhat, bé mat bong wét, dang
bia nguyén, khéng chuyén dong, dang vi khuin hinh
que ngan. Chang rat phd bién, khong doc va khong gay

hai cho nguoi, dong vat va méi trudong [9]. Nhiéu

@ Dai hoc Nguyén T4t Thanh
Ot

'NGUYENTAT THANE

Tap chi Khoa hoc & Céng nghé Vol 8, No 1

nghién ctru da chi ra rang Bacillus flexus c6 quan hé
mat thiét véi thyc vat, co kha ning kich thich sinh
truong phat trién cay trong, gia ting kha nang hap thu
dinh dudng va bao vé cay khoi mot s tac nhan gay hai
[10]. Ngoai ra, chung la nhiing vi khuan c6 kha niang
hinh thanh bao tir nén dé nhan sinh khéi, d& dang dugc
san xuat dudi dang bot, bot tham nuéc trong khi van
giir duy tri duoc kha ning sdng vi chling cé thé song
tiém sinh trong thoi gian dai khi gap diéu kién ngoai
canh bat loi [11]. Két qua cua nghién ciu nay khing
dinh thém rang B. flexus con c6 kha niang tong hop
lwong NH4* cao ciing nhu thiic ddy sinh truong va phat
trién cua cay DC. Tai Viét Nam, Vién Cong nghé Sinh
hoc va Mo6i trueong, Truong Pai hoc Tay Nguyén trong
nhitng nam qua di tién hanh nghién ctu va phan lap
cac chung vi khuan ni sinh trén ca ca phé ché va ca
phé véi. Véi nghién ctiu trén ca phé ché ¢ Lam Dong
d3 phan 1ap dugc 30 chang vi khuan ¢é dinh dam noi
sinh trong ré va tuyén chon dugc ching B. cereus M15
1a chiing ¢6 hoat tinh ¢é dinh N va phan giai P cao nhét
[12]. Theo nghién cutu trén cay ca phé cling thu duoc
két qua B. flexus dugc phét hién 1a vi khuan ngi sinh
trong cay ca phé [13]. Trong b&o céo khac cling cho
thiy dong Bacillus sp. duoc phan lap tir Speranskia
tuberculata (Bge.) Baill c6 tdc dung khang nam
Botrytis cinerea Pers. gay su thdi rira mot cach manh
mé&, dat hiéu qua dén 71,1 % trong diéu kién in vitro va
52,4 % trong thi nghiém ngoai ddng [14]. B. subtilis
dugc phan 1ap tir cAy nho va c6 tac dung wc ché bénh
Pierce [15]. Trong mét vai nghién ctru khac cling phat
hién vi khuan Bacillus néi sinh trong cay tiéu, dic biét
dong IISRBP 17 dugc xac dinh la B. megaterium cé
hoat tinh manh chdng lai Phytothora capsici, mot loai
nim gay ra bénh thdi ré [16] va nghién cau vé tiém

ning kiém soat sinh hoc cia vi khuan néi sinh, ciing
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xéac dinh duoc vi khuan B. licheniformis c6 tac dung
khang lai nam Fusarium moniliforme [17]. Két qua thi
nghiém cho thay nguon vi khuan noi sinh Bacillus sp.
phong phu trong ciy da giup cho cay phat trién tét la
ngudn tai nguyén quy gia can dugc nghién ciu va tng

dung rong réi.

3.5 Anh hudng cua ching vi khuan ngi sinh tuyén chon
dén su sinh truong va phat trién cia DC

Khéi luong va sb 14 ciia cdy DC la mot trong nhiing chi
tiéu rat quan trong anh huong dén chat lugng va ning
suat cua cay. Két qua theo ddi cac chi tiéu trén cay DC
cho thay viéc xu Iy cac dich vi khuan & cac mic khac

nhau da anh huong c6 y nghia (Bang 2).

Bang 2 Két qua khao sat anh huang cua chung vi khuan nai sinh RO3

o . o Puwong kinh | Khoi lwgng cay
Dich vi khuan R03 Chiéu cao (cm) So la )
la (cm) twoi (g)
1 (Phun dich vi khuan gdc) 14,7 8,6 3,35 6,74
2 (Phun Y% dich vi khuan) 14,5 7,00 2,96% 5,55°
3 (Khang phun) 14,5 4,2 2,73 5,320
CV (%) 20,51 11,28 12,54

S6 lieu trong Bang 1a trung binh caa 5 1an Iap lai, trong
cling mot cot cac sb mang chir sé mii giéng nhau thi khac
biét khong co y nghia thong ké 5 % (*) hodc 1 % (**).

Két qua phan tich phuong sai ANOVA cho thay c6 su
kh&c biét co y nghia ¢ muac 1 % va 5 % & cac chi tiéu
s6 14, duong kinh 14 va khi luong cay tuoi giita cac
nghiém thtrc. S6 14 dao dong tir 4,2 dén 8,6, hé sd bién
thién 12 20,51 %. Kiém dinh LSD & muc 0,01 cho thiy
nghiém thirc 1 va nghiém thirc 2 ¢6 s6 14 1on hon cac
nghiém thac khong phun. Buong kinh 14 cua cac
nghiém thirc dao dong tir 2,73 cm dén 3,35 cm, hé sb
bién thién 11,28 %. Khong c6 sy phan hang rd rét giira
cac nghiém thuc. Khdi luong ciy tuoi c6 hé sé bién
thién 12,54 %, khéi luong cy tuoi dao dong tir 5,32 g
dén 6,74 g. Nghiém thwre 1 (phun dich vi khuan géc) c6

khéi lwong cay tuoi cao nhat so véi cac nghiém thirc

con lai (khéi lwong trung binh 12 6,74 g). Qua két qua
phan tich théng ké cac chi tiéu thu duoc, cho thiy
nghiém thirc 1 (phun dich vi khuan géc) cho ning suét
cao nhat thé hién ¢ khéi lugng twoi cua cdy DC cao
nhat. Két qua nghién ctru twong tu nhu két qua khao
sat ciia nghién cau khi khao sat anh huong cta hdn
hop 2 dong vi khuan noi sinh trong cay ca phé véi (B.
subtilis EK17 va B. pumilus BMT14) da ghi nhén
duoc két qua hdn hop vi khuan nay da cé tac dong tich
cuc lam gia tang sé qua/cham so véi cong thirc dbi
chitng khéng xtr ly [18]. Trong mot nghién ciru khac
cling da khao sat anh huong cua 2 dong vi khuan noi
sinh (B. cereus va B. subtilis) dén kha ning gia ting
sb lwong qua 6t. Két qua cho thay sb qua 6t trung binh
tang tir 3,5 % dén 22,6 % tuy vao mac vi khuin va

phuong phap xir ly [19].
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Hinh 6 Két qua thir nghiém phun vi khuan trén cdy DC

4 Két luan

Nghién ctru da phén 1ap dugc 11 dong vi khuan tir viing
r& cdy DC ¢ huyén Chau Thanh, tinh Tién Giang va
dugc xac dinh 12 vi khuan noi sinh bang ky thuat PCR
v6i san pham ving 16S rDNA duoc nhan dién véi kich
thudc 900 bp khi sir dung cap moi chuyén biét. Két qua
khao sat dic tinh cua cac dong vi khuan da xac dinh

dugc 6/11 dong vi khuan c6 kha niang ¢ dinh dam cao

0
w:z Dai hoc Nguyén T4t Thanh
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(0,64-10,67) mg/L, trong d6 dong RO3 1a tét nhét voi
lugng NH4* tong hop dugc la 10,67 mg/L. Dong vi
khuan RO3 dugc xac dinh c6 ti 1¢é twong dong voi
Bacillus flexus MP-9 & muc 99,93 %. Qua phén tich
thdng ké cac chi tiéu thu duoc, nghiém thuc phun dich
vi khuan gdc cho ning sut cao nhit, thé hién ¢ khoi
luong twoi cao nhit nén cé thé chon lwa nghiém thuc
nay dé nghién ctru danh gia sy anh huong tich cuc dén

su sinh trudng cua cay DC.
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Isolation and selection of endophytic bacteria with nitrogen fixing ability
from Houttuynia cordata Thunb.
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Abstract Houttuynia cordata Thunb. is a popular vegetable in the daily meals of Vietnamese families. In addition,
H. cordata is also one of the medicinal plants that has long been used in traditional medicine to treat digestive
diseases, rashes, blocked milk ducts, etc. The objective is to isolate and identify the endophytic bacterial strains in
H. cordata that have high nitrogen-fixing ability. Results have shown that eleven bacterial strains were isolated
from H. cordata root collected from Chau Thanh district, Tien Giang province on Nutrient agar (NA) medium and
were confirmed as endophytic bacteria, using specific primers of endophytic bacteria. Of the 11 isolated strains,
only 6 strains had the ability to fix nitrogen. Among them, strain R03 with the highest synthesized nitrogen content

of 10.67 mg/L. This strain was identified as 99.93% similar to Bacillus flexus strain MP-9.

Keywords Bacillus flexus, endophytic bacteria, Houttuynia cordata, nitrogen fixation.
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