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TOM TAT
St dung vi khudn ving ré kich thich tang truéng thuc vat (PGPR) 1a mot giai phap thay thé than thién véi
moi truong cho phan bén héa hoc va thudc trir sau. PGPR khong chi nang cao nang suat va chat luong cta
céc loai cay trong khac nhau ma con duy tri tinh bén vitng ctia hé sinh thai nong nghiép. Trong nghién ctru
nay, ching vi khudn NgNO07 phan lap tir dat ving ré cay ngo, duoc xac dinh cac yéu to kich thich tang
truong thuc vat trong diéu kién in vitro nhu c6 dinh nito, hoa tan phot phat kho tan, téng hop IAA, hoat chat
khang ndm bénh, enzyme phan gidi cac hop chat httu co kho tan va dinh danh dén loai. Két qua nghién ctru
xéac dinh cho thdy ching NgN07 c6 kha nang c6 dinh nito cao nhat voi ham luong amonium dat 24,63 pg/
mL; hoa tan 1an tir Ca,(PO,), dat 515,62 ug/mL; téng hop axit indole-3-acetic (IAA) tir tryptophan dat 22,25
ng/mL sau 4 ngay nuoi cdy. Ngoai ra, ching NgN07 con c6 kha niang doi khang cac loai ndm gay bénh thuc
vat Collefotrichum gloeosporioides va Fusarium oxysporum véi duong kinh ving tc ché dat 16 + 0,32 mm
va 17 + 0,41 mm; téng hop enzyme phan hiy cac hop chat hitu co kho tan véi duong kinh vong phan giai
casein, chitin, CMC, pectin va tinh bot tir 20 -26 mm. Chang vi khudn NgNO07 duoc dinh danh la
Paenibacillus polymyxa NgN07 thuoc nhom vi khuén an toan cap do 1 c6 tiém ning st dung cho sin xuat
phan bén sinh hoc va kiém soat sinh hoc tac nhan gay bénh hai cay trong.
Tw khéa: Paenibacillus polymyxa, vi khuan kich thich ting truong thuc vat, cé dinh nito, hoa tan phosphate
kh6 tan, tong hop IAA, doi khang nam bénh, phan gidi chat hitu co:

1. DAT VAN BE polymyxa) la mot vi khudn duoc nghién ctu nhiéu
' trong nong nghiép vé kha ning thuc diy ting truong
thuc vat. P, polymyxala mot loai vi khuan hinh thanh
noi bao tir cé thé song trong nhiéu hé sinh thai. N6
thuong duoc tim thdy trong dat nong nghiép, dic biét
la lien két chat ché voi thuc vat, duoc phan lap ti
nhiéu vung dia Iy khac nhau. P. polymyxa duoc biét
nhiéu v6i kha ning hoat dong nhuw moét tic nhan
kiém soat sinh hoc chong lai mot loat cac mam bénh
thuc vat trong ca diéu kién phong thi nghiém va
ngoai dong ruong. Ngoai vai tro 1a mot tac nhan kiém
soat sinh hoc manh, cac ching P. polymyxa con
duoc biét dén voi kha nang c6 dinh nito trong khi
quyén, hoa tan phosphat va san xuit phytohormon
(Padda et al, 2017). Viéc téng hop cac enzym thuy
phan dugc bao cdo 13 chuyén ddi sinh hoc cia chat
thai nong nghiép giip gidi quyét cac van dé moi
truong nghiém trong bang cach tao ra ctia cai tir chat
Trong s6 cac loai vi khuan hoat dong nhu PGPR,  thai ciing c6 thé hoat dong nhu chat kiém soat sinh
Paenibacillus polymyxa (truoc day 1a Bacillus hoc hiéu qué chéng lai mam beénh (Daud ef al,
2019). Do vay, P. polymyxa duoc st dung rong rai
! Vien H , o 1@1 phan bon sinh hoc hiéu qua trong nong nghiép
ién Hoa h(,)cAcac h(_)‘pAchz}At thién nhién, Vién Han 1am bén vimg. Nghién ctru nay danh gia kha nang tong
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2Vién Vi sinh vit v Cong nghé Sinh hoc, Pai hoc Quéc hop cic yéu t0 kich thich tang truéng thuc vat in
gia Ha Noi vitro ctia chuing vi khuan NgN07 phan lap tit viung ré
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Vi khuén vung ré kich thich tang truéng thuc vat
(PGPR) dong vai tro quan trong trong nganh néng
nghiép bén vimg. Nhu cau ngay cang ting do6i voi
cay trong voi viéc gidm dang ké st dung phan bon
hoéa hoc va thudc trir sau téng hop 1a mot thach thic
16n hién nay. St dung PGPR da duoc ching minh
cho ting ning sudt cay trong bing cach tao diéu kién
cho cay tang trudng thong qua co ché truc tiép hodc
gian tiép. Cac co ché cta PGPR bao gém diéu chinh
can bang noéi tiét t6 va dinh duodng, tao ra stc dé
khang chong lai mam bénh thuc vat va hoa tan cac
chat dinh duong dé cay trong dé dang hap thu. Ngoai
ra, PGPR cho thdy su tuong tac hiép dong va doi
khang voi cac vi sinh vat trong viing ré va trong viing
dat xung quanh, diéu nay gian tiép thuc diy toc do
tang truong cua cay (Vejan et al, 2016).
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cay ngo, cho tiém ning st dung lam phan bon sinh
hoc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Ching vi khudn NgN07 duoc phan lap tir dat
ving ré cay ngoé ¢ Vinh Phuc va duoc luu giir tai Béo
tang Giong chuin Viet Nam (VT'CC), Vién Vi sinh vat
va Cong nghé sinh hoc, Pai hoc Qudc gia Ha Noi.

Vi sinh vat kiém dinh:
Colletotrichum gloeosporioides VICC 31547 (CO),
Fusarium oxysporum VICC 30068 (FO) duoc cung
cap ti VICC.

2.2. Héa chat

Cac hoa chit st dung trong qua trinh nuéi cdy,
dinh tinh va dinh luong tir cac hiang: Merck, Sigma,
Wako...

2.3. Phuong phap nghién ctru

231 Khdo sit khd nang tong hop cdc yéu to
kich thich tang truong thuc vat

Chuing vi khuan NgNO07 duoc khao sat kha nang
téng hop ammonium trong moi truong peptone
water, phan ung véi thudc thit Nessler tao mau nau
do theo phuong phap ctia Goswami va cong tac vién
(2015). Khao sat kha ning tong hop Axit indole-3-
acetic (IAA) trong moi truong King’B c6 bd sung
tryptophan chuyén sang mau héng bing phuong
phap so mau Salkowsky theo moé ta ctia Loper va
Schroth (1986). Khéao sat kha niang hoa tan lan khoé
tan biang phuong phdp dinh tinh (tao vong trong)
trén moi truong thach Pikovskayas chita Ca;(PO,),
(Goswami et al, 2015). Dinh luong 1an hoa tan bing
phuong phap so mau molybdenum blue theo phuong
phap ctia Murphy va Riley (1962). Kha nang doi
khang nam gay bénh thuc vat sit dung phuong phap
thoi thach (Silambarasan et al, 2012). Kha ning
phan giai CMC, pectin va tinh bot duwoc thyc hién
theo phuong phap cta Eldy va cong tac vien (2021)
voi thuéc nhuoém Lugol; chitin nhuém bang dd
Congo va casein duoc quan sat truc tiép. Cac thi
nghiém déu duoc lap lai 3 lan.

2.3.2. Phan loai

Phan loai ching vi khudn NgNO07 dua trén cac
dac diém hinh thai (Garrity ef al, 2001) va sinh hoc
phan tr. Cac phuong phap tach chiét, khuéch dai va
xac dinh trinh te gene ARNr 16S theo mé ta cta
Gabor va cong tac vién (2003). Muc do tuong dong
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vé trinh tu ADNr cfia chiing nghién ctru so véi cac
ching chudn da cong bo tir dit liéu ctia GenBank,
duoc phan tich béi phin mém CLUSTAL X
(Thompson et al, 1997). Cay phat sinh ching loai
duoc xay dung theo phuwong phap ctia Kimura (1980)
va Saitou & Nei (1987).

3. KET QUA VA THAO LUAN

3.1. Kha ning téng hop cac yéu t6 kich thich
ting trudng thyc vat

Trong cac hé sinh thai ty nhién, qua trinh c6
dinh nito sinh hoc Ia nguéon cung cap nito quan trong
nhat. Kha nang c6 dinh nito phé bién & cac vi khuén.
Vi khudn c6 dinh nito gan lién voi thuc vat duoc coi
1a mot trong nhimg lua chon thay thé cho phan dam
vo co dé thuc ddy su phat trién va ting ning suit clia
cay trong (Navarro-Noya et al, 2016). C6 dinh nito tu
do 1a mot phuong thitc hoat dong thuc ddy su phat
trién ctia vi khudn Bacillus spp. va Paenibacillus spp.
& vung ré. Trudc day, hoat dong c6 dinh nito ctia P,
polymyxa sinh song & ré da duoc bao cao 1a mot co
ché chinh thuc ddy sy phat trién ctia cac loai thuc vat
bao gom thong, lta mi, mia va cai dau (Jeong et al,
2019). Kha nang téng hop amonium cta ching
NgN07 duoc xac dinh trong dich peptone bang phan
ung Nessler dat 24,63 pg/ml sau 96 gio nudi (Bang
1). Trong nghién ctu cia Goswami va cong su
(2015), chung Paenibacillus mucilaginosus N3 mang
nhiéu dac tinh ctia PGPR; téng hop amonium
dat 3,6 umol/ml  sau 96 gio nudi. Nguyén Hoang
Nhut Lynh va Nguyén Hitu Hiép (2019) da phan lap
duoc 50 ching vi khuin c6 kha ning tdng hop
amonium dat 0,121-0,289 mg/L tir 50 mau ré, 1a va
trai clia ciy ca pheé voi.

Phot pho (P) 1a chat dinh duong thiét yéu cta
thuc vat va dong mot vai tro quan trong trong qua
trinh sinh truéng va phat trién cta thuc vat, van
chuyén ning luong, truyén tin hiéu, sinh téng hop
dai phan t&t, quang hop, ho hap, hip thu chat dinh
duong va c6 dinh nito. Pay 1a chat b6 sung dinh
duong 16n thit hai trén thé giéi cho cay trong sau nito
(Kshetri et al, 2017). Cac vi khuin thuoc cac chi
Paenibacillus, Bacillus, Pseudomonas, v.v. dugc bao
c4o 1a c6 kha ning hoa tan cac hop chat photphat
khong hoa tan va ho tro su phat trién cta thuc vat
(Jeong et al, 2019). Trong nghién ctu nay, ching
NgNO07 c6 kha ning hoa tan photphat trén thach
Pikovaskya chita Ca;(PO,),, tao vong trong xung
quanh khuén lac. Dinh luong photphat hoa tan cia
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chiing NgNO07 duoc thuc hién trén
moi truong Pikovaskya 16ng chita glucose nhu mot
nguodn carbon, dat t6i da 515,62 ug/ml sau 4 ngay
nuoéi (Bang 1). Trong khi chiung Paenibacillus
mucilaginosus N3 hoa tan canxi photphat t6i da 1a
11 ug/ml sau 15 ngay nudi (Goswami va cs, 2015).
Paenibacillus durus PNF16 hoa tan photphat dat
405,33 pg/ml & ngay nuoi tht 12 (Ahmad et al,
2016).

Cac hop chat IAA 1a cac chat kich thich sinh
truéng phé bién nhat duoc san xuit bdéi PGPR va

duoc biét 1a c6 tac dung ting cuong su phat trién ctia
cay trong (Ahmad et al, 2016). Chiing NgN07 trong
nghién ctu ndy tao ra mot luong IAA dang ké tir
tryptophan dat 22,25 png/ml. IAA phan tr duoc téng
hop & Paenibacillus sp., Bacillus sp. va Klebsiella sp.
ciing duoc Ji va cong tac vién (2014) bao cdo. IAA t6i
da duoc tao ra tivr Paenibacillus mucilaginosus N3 1a
13 pug /ml va  Paenibacillus durus PNF16 la 21,7
pg/ml sau 72 gio nuodi c6 bé sung L-ryptophan
(Ahmad et al, 2016; Goswami ef al, 2015).

Bang 1. Kha niing tdng hop ammonium, [AA va hoa tan phosphat ciia chiing NgN07

Kha ning téng hop ammonium Kha ning téng hop IAA Kha ning hoa tan Ca;(PO,),
(ng/ml) (ng/ml) (ng/ml)
24,63+0,34 ,25+0,21 515,62+4,45
o Bin WY

Tac nhan d6i khang vi sinh vat duoc st dung
rong rai cho kiém soat sinh hoc cac bénh ndm hai
cay trong. Mot co ché chinh ctia su trc ché tac nhan
géy bénh thuong duoc dung boi cac PGPR sinh cac
chat khang sinh, enzyme phan giai, cac hop chat dé
bay hoi va siderophores. Cac chat khang sinh va
enzyme thdy phan duoc coi 1a cac hop chéat khang

nam, cé thé tryc ti€p hoac gian tiép bao vé cay trong
khéi bi tdn cong tir cac tac nhan gay bénh (Xuan-Hoa
et al, 2012). Két qua truoc d6 ctia Mukherjee va Sen
(2006) chi ra rang enzyme phan giai nhu chitinase va
B-1,3-glucanase dugc san xuit boi cac ching
Streptomyces spp. duoc str dung trong viéc kiém soat
tac nhan gay bénh.

Bang 2. Kha nang khang nim gay bénh cay ciia chiing NgN07

Nam

Colletotrichum gloeosporioides

Fusarium oxysporum

Kich thudc vong khang (mm)

17+0,41
S

-

Trong nghién cttu nay, chtng vi khuidn P2
polymyxa NgNO7 hinh thanh néi bao tit ¢c6 kha ning
doi khang manh véi ndm gay bénh & diéu kién in
vitro voi duong kinh vong khang
Colletotrichum gloeosporioides 1la 16 mm va
Fusarium oxysporum la 17 mm (Bang 2). Trong
nghién cttu khac, ching P. polymyxa E681 tc ché
manh cdc mam bénh truyén qua dit nhu Pyrthium
ultimum, Rhizoctonia solaniva Fusarium oxysporum
trong diéu kién in vitro (Jeong et al, 2019).

Téng hop cac enzym thay phan duoc bao cao 1a
chuyén déi sinh hoc cta chat thai nong nghiép gidp
gidi quyét cac van dé moi truong nghiém trong bing
cach tao ra san phadm tir chat thai, co thé hoat dong
nhu chat kiém soat sinh hoc hiéu qua chéng lai mam
bénh (Daud et al, 2019). Két qua & bang 3 cho thay
chiing NgNO07 sinh cac enzym ngoai bao bao gém
amylase, cellulase, chitinase, pectinase va protease
giup hoé tro dinh duong cho vi khuan trong ving ré
va cay trong. Vong phan giai cac co chat dat 20-26
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mm. Nghién ctu cta Jeong va cong tac vién (2019)
chimg minh rang chiing P. polymyxa E681 kich thich
st phat trién cia thuc vat khi hat duoc ngdm trong
huyén pht vi khuén, thé hién s déi khang voi cac
loai ndm, oomycetes va vi khudn gay bénh cho cay

trong, sinh cac enzym thay phan ngoai bao khac
nhau (protease, amylase, cellulase va mannase) va
thé hién hoat dong xam l4n ré manh mé t6i nhiéu
loai cay trong trong dat.

Béng 3. Kha ning sinh cac enzyme ngoai bao ciia chiing NgN07

Co chat Casein CMC

Chitin Pectin Tinh bot

20+0,31 25+0,22

Kich thuoc vong
phan giai (mm)

3.2. Phan loai ching vi khudn NgN07

Phan loai dira vao hinh thédi: Nu6i 72 gio trén moi
treong NA & nhiét do 30°C, khuén lac hinh tron, nho
phing & gitta, bé mat nhin, mau trang stra, mép
khong déu, khong tiét sic t6 ra moéi truong, duong
kinh 2,0 - 3,0 mm. T€ bao sau 24 gio nudi cdy trén
moi truomg NA, Gram duong, hinh que, kich thudc

Hinh 1. Hinh thai khudn lac (trai) va t€ bao (phai)
ctia ching NgN07

Phan loai dira vdo trinh tir gen rRNA 16S: DNA
ctia ching vi khudn NgN07 duoc tach chiét va trinh
tu gen rRNA 16S duoc xac dinh. Cay phat sinh ching
loai duya vao trinh tw gen rRNA 16S cua chiung
NgNO07 va 17 loai thuoc chi Paenibacillus dugc xay
dung (Hinh 2). Két qua cho thdy ching nghién ctu
nam cung nhanh voi nhém loai Paenibacillus
polymyxa trén cay phan loai. So sanh trinh tuy gen
rRNA 16S, chiing NgNO07 c6 quan hé gan giii nhat voi
Paenibacillus polymyxa DSM 36 véi do twong dong 1a
99,49% (1377/1384 bp). Két qua phan tich cho thay
ching NgNO07 thuoc loai Paenibacillus polymyxa.
Day 1a loai duoc cong nhan an toan (GRAS) va san
pham cta loai nay duoc liét ké vao danh muc cac
chét an toan duoc dung trong thuc phdm do Co quan
Quan ly Thyc phdm va Duoc phdm Hoa Ky (FDA)

26+0,29 2340,33 23+0,43

/]
cho phép st dung (Acosta et al, 2005; Cochrane va
Vederas, 2014; HaBler et al, 2012). Paenibacillus
polymyxa (trudc day la Bacillus polymyxa) 1la mot
loai vi khudn hinh thanh néi bao ti c6 thé séng trong
nhiéu hé sinh thai. Ngoai vai tro 1a mot tic nhan
kiém soat sinh hoc manh, 2. polymyxa con c6 nhiéu
dac tinh, bao gom c6 dinh nito, kich thich ting
truéng thuc vat, hoa tan phot phat trong dat va san
xudt exopolysaccharides, enzyme thity phan, khang
sinh, cytokinin, dong thoi gitp tich tu sinh hoc va cai
thien do xo6p cta dit. Daud et al (2019) coi P.
polymyxa la mot ngudn tai nguyén quan trong cho
cac ung dung nong nghiép.
0.02 w Paenibacillus jamilae CECT 5266 (AJ271157)

Paenibacillus peoriae DSM 8320 (AJ320494)
Paenibacillus polymyxa DSM 36 (NR_117732)

Paenibacillus kribbensis AM49 (AF391123)
Paenibacillus brasilensis 172 (AF273740)

Paenibacillus terrae AM 141 (AF391124)
59 Paenibacillus bovis BD 3526 (NR_148890)

{98 Paenibacillus campinasensis 324 (AF021924)

96 Paenibacillus lactis MB1871 (AY257868)
1100 __ Paenibacillus glucanolyticus DSM 5162 (NR_040883)
_{:Paenibacillus lautus JCM 9073 (AB073188)
100 Paenibacillus riograndensis SBR 5 (NR_116256)
6/ 100 ,—@mbacilm graminis RSA 19 (NR_028887)
In Paenibacillus borealis KK 19 (NR_025299)
950 Paenibacillus odorifer TOD 45 (NR_028887)
Paenibacillus yonginensis DCY 84 (NR_148743)

Paenibacillus xylanexedens B22a (NR_044524)
Thermobacillus xylanilyticus XE (AJ005795)

Hinh 2. Vi tri phan loai ctia chiing NgNO07 va cic loai
trong chi Paenibacillus dya vao trinh tr gen rRNA 16S
4. KET LUAN
Trong nghién ciu nay, chiung NgN07 phan lap
tir dat vung ré cay ngé & Vinh Phuc da hoi tu day da
cac dic tinh cta ching PGPR: kha nang ¢6 dinh nito
(ham luong amonium dat 24,63 pg/ml), tong hop

66)
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kich thich sinh trudong thuc vat (ham luong IAA dat
22,25 ng/mL); hoa tan Cay(PO,), dat 515,62 pg /ml
sau 4 ngay nuéi cdy. P6i khang v6i ndm gay bénh
thuc vat voi duong kinh vong Kkhang
Colletotrichum gloeosporioides dat 16 mm va
Fusarium oxysporum dat 17 mm. Téng hop da
enzyme ngoai bao voi duong kinh vong phan giai
casein, CMC, chitin, pectin va tinh bét dat 20-26 mm.
Ching vi khuidn NgNO0O7 duoc dinh danh la
Paenibacillus polymyxa NgN07 thuoc nhém vi khudn
an toan cap do 1 c6 tiém nang st dung cho sin xut
phan bon sinh hoc va kiém soat sinh hoc tac nhan
gay benh hai cay trong.
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BIOSYNTHESIS OF N VITROPLANT GROWTH-PROMOTING FACTORS OF BACTERIUM NGN07

Le Mai Huong!, Ha Thi Hang?,
Tran Thi Hong Ha!, Dao Thi Luong?
Institute of Natural Products Chemistry

[nstitute of Microbiology and Biotechnology, VNU Ha Noi
Summary

The use of plant growth-promoting rhizobacteria (PGPR) is an environmentally friendly alternative to
chemical fertilizers and pesticides. PGPR not only enhances the yield and quality of various crops, but also
maintains the sustainability of the agro-ecosystem. In this study, bacterium NgNO07 was isolated from the
rhizospheres of maize and determined for in vitro plant-growth-promoting traits including nitrogen fixation,
insoluble phosphate solubilization, indole-3-acetic acid (IAA) synthesis, antagonistic activities against
phytopathogenic fungi and production of insolubilize organic compounds degrading enzymes. Results
showed that NgN07 was the most potent PGPR with 24.63 pg ml-' of fixed ammonium; 22.25 ug ml-' of IAA
produced from tryptophan and 515.62 pg ml' of solubilized Ca,(PO,), after 4 days of incubation.
Additionally, NgN07 exhibited antagonistic activity against phytopathogenic fungi including Colletotrichum
gloeosporioides and Fusarium oxysporum with inhibition zone diameters of 16 + 0.32 mm and 17 + 0.41
mm, respectively; biosynthesis of insoluble organic compounds degrading enzymes with clear zone
diameters on agar plates containing casein, chitin, CMC, pectin and starch varried from 20 -26 mm. The
bacterium was indentified as Paenibacillus polymyxa strain NgNO07 belonging to biological safety level 1 and
thus potential for use in production of bio-fertilizers and in biological control of plant pathogens.
Keywords: Paenibacillus polymyxa, plant growth promoting bacteria, nitrogen fixation, phosphate
solublization, IAA biosynthesis, fungal pathogen inhibition, organic degradation.
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