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Phan 1ap, tuyén chon vi khuan
co kha nang phan giai phosphate kho tan
tu dat vung ré lua ¢ tinh Hai Dwong
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Tom tit:

Thi nghiém nay dwoc tién hanh véi muc dich phén I4p, tuyén chon va khio sat mét s6 dic tinh cia cac chiing vi
khuén phan giai phosphate kho tan dwoc phan l1ap tir cac miu dat ving ré laa. Két qua, tir cic miu dit thu thap &
cac xa thudc huyén Gia Loc, Hai Dwong, 14 chiing vi khuin c6 kha ning phan giai phosphate khé tan di dwgc phian
14ap va tuyén chon. Trong dé, chiing GL2 va HD3 biéu hién khi ning phin giai phosphate kho tan cao nhit, cé kha
niing tong hop IAA, siderophore. Kha ning phin giai phosphate khé tan ciia 2 chiing nay manh nhat khi nuéi trong
méi trwong NBRIP véi ngudn carbon 1a glucose, ngudn nito 13 cao nim men hay cic mudi (NH 2,50, NHH,PO,,
NH,NO, ¢ nhi¢t d¢ 30°C, pH 5-7. Chiing vi khuin HD3 dwoc dinh danh va ky hiéu la Pseudomonas aeruginosa HD3.

Tir khéa: TAA, ngudn carbon, ngudn nito, Pseudomonas sp., vi sinh vt phéan giai phosphate, ving ré.

Chi s6 phdn logi: 1.6

- 4 X
Dt van dé

Phospho (P) tham gia cdu triic cia axit nucleic,
phospholipid, phytin va 1 thanh phan cia ADP, ATP, AMP,
dong vai trd quan trong trong qua trinh ¢b dinh, du trit va
chuyén hoa nang lugng. P c6 trong thanh phan ciia hé théng
coenzyme nhu NAD, NADP, FAD, FMN, dong vai tro quan
trong trong cac phan tmg oxy hoa khir ctia cay, dac biét 1a
qua trinh quang hop va hd hap. P thuc dy qua trinh trao ddi
nude va nang cao kha ning chdng chiu cua ciy trong. Khi
thiéu P, sy hinh thanh té bao méi bi cham lai, cdy cdi coc,
it phan canh, bd r& ciy phat trién kém, anh hudng dén viéc
hap thu céc chat dinh dudng, han ché qué trinh quang hop
va ho hép, anh hudng dén qua trinh dau qua, qua trinh chin
clia qua va hat, giam tinh chéng chiu, anh huéng 16n dén
nang suét cay trong [1].

Dit trong trot & nudc ta hinh thanh trong ving nhiét doi
am c6 mirc d6 phong héa manh nén hau hét dat nghéo dén
rdt nghéo P. P d& tiéu ¢ dat ddi do vang 1a 2-4 mg/100 g
dat; dat do bazan, dat xam 1a 3-5 mg; dat phén 2-8 mg; dat
lua nude 5-10 mg; dat bac mau 3-5 mg; dét cat bién 1-5
mg/100 g dat. Pat phu sa song Hong co lugng P dé tiéu
kha hon. Trong méi truong dat chua (pH<4,5), nghéo Ca?",
Mg?*, ham luong A" va Fe' tu do rat cao nén dang P hoa
tan trong nude hau nhu rat it, P trong dat ton tai chii yéu &

"Tac gia lién hé: Email: nvgiang@vnua.edu.vn
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dang photphat sit, photphat nhom két tiia dén 80% [2]. Chi
khoang 25% luong P bén vao dat dugc cay trong sir dung,
phﬁn con lai thuong bi ¢ dinh béi cac ion nhom, sét thanh
dang khong d& cho cay trong str dung [3]. Nhiéu loai vi sinh
vat cu trd tai ving ré cdy trong c¢6 kha nang chuyén héa cac
hop chét phosphate v6 co kho tan thanh dang phosphate
dé duogc hip thu boi ré cay [4] bang cach tiét ra cac acid
hitu co, enzyme phosphatase [5]. Nghién ctru nay duoc tién
hanh véi muc dich phan lap, tuyén chon chung vi sinh vat
¢6 kha ning phan giai phosphate kho tan tir dt ving ré lua.
Vat liéu va phuong phap nghién ciu
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Phwong phap nghién ciru

Phdn lap chung vi sinh vat phdan giai phosphate: cac
mau dat dugc siy kho, nghién nho. Lay 1 g dat pha véi
nude cat vo tring dén nong do pha loang 105-10°. Hat 0,5
ml dung dich dat da pha lodng & nong do trén ciy trai trén
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Abstract:

This study was carried out with the aim to isolate and
characterise the phosphate solubilising bacteria from
rice rhizosphere soil samples in Gia Loc district, Hai
Duong province. From soil samples collected from the
area, 14 bacterial strains with phosphate solubilising
activity were isolated. Two strains of them GL2 and
HD3 exhibited the maximum activity and could produce
phytohormone TAA and siderophore. The strains GL2
and HD3 exhibited highest phosphate solubilising
activity when they were cultured in a NBRIP medium
with glucose as carbon sources and yeast extract or salts
(NH)),SO,, NH H,PO,, NH,NO, as nitrogen sources at
30°C, pH 5-7. The bacterial strain HD3 had identified
and named Pseudomonas aeruginosa HD3.

Keywords: carbon source, IAA, nitrogen source,
phosphate solubilising bacteria (PSB), Pseudomonas sp.,
rhizosphere.

Classification number: 1.6

dia petri chira mo6i truong NBRIP theo mo ta ciia Chung va
cs (2005) [6]. Cac dia petri nay duoc dit trong ta nudi cdy &
30°C, quan sat sy hinh thanh khuén lac. Ching vi khuan c6
kha nang phan giai phosphate s€ tao vong sang xung quanh
khuén lac. Mai truong NBRIP (g/1): glucose 10, Ca,(PO,),
5, MgCl,.6H,0 5, MgSO,.7H,0 0,25, KC1 0,2, (NH,),SO,
0,1 vapH 7,0.

Hoat dé phan giai phosphate: cac ching vi sinh vat dugc
nudi trong moi truong NBRIP 1ong & 30°C, 4 ngay, toc do
lic 200 vong/phut. Dich nuéi duge ly tam 10.000 vong/phut
trong 10 phut, & 4°C, thu dich ndi dé kiém tra ham lugng
PO dugc gidi phong vao moi truong bang phuong phap
Xanh molipdate [7].

Xac dinh kha néng sinh IAA: cac ching vi khuan tuyén
chon dugc nudi trong mdi truong LB 1ong dugc bd sung
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100 mg/I L-tryptophan, lic & 200 vong/phiit trong bong t6i.
Dich nuéi vi khuan dugc 1y tam 10.000 vong/phut, ¢ 4°C
trong 15 phut. Thu dich ndi dé kiém tra kha ning sinh tong
hop IAA bang thudc thir Salkowskitheo theo Tiéu chuan
Viét Nam TCVN10784:2015 [8].

Kha nang tong hop siderophore: cac chung vi khudn
tuyén chon dugc nuoi trén moi truong thach CAS. Néu
chung vi khuan téng hop siderophore, méi truong thach
xung quanh khuin lac s& c6 mau vang chanh hay vang
dam. Moi truong CAS gdm chrome azurol S (CAS) 60,5
mg, hexadecyltrimetyl amoni bromua (HDTMA) 72,9 mg,
Piperazin-1,4-bis (acid 2-ethanesulfonic) (PIPETS) 30,24 g,
ImM FeCl,.6H,0 trong 10mM HCI 10 ml, agar (0,9% w/v).

Anh hwong ciia nguon carbon: chung vi khuan tuyén
chon dugc nudi trong méi trudng NBRIP 1ong v6i cac ngudn
carbon la glucose, fructose, xylose, maltose, manitose,
lactose, saccarose, dextrin & 30°C, 4 ngay, tde do 1ac 200
vong/phut. Dich nudi dugc ly tam 10.000 vong/phut trong
10 phut, ¢ 4°C, thu dich néi dé kiém tra ham luong PO >
dugc giai phong vao moi truong bang phuong phéap Xanh
molipdate [7].

Anh hieong ciia nguon nito: chung vi khuén tuyén chon
dugc nudi trong moi trudng NBRIP 1ong vai cac ngudn nito
1a (NH,),PO,, (NH,),SO,, NaNO,, KNO,, NH,NO,, NH,Cl,
pepton, cao nim men, casein & 30°C 4 ngay, toc do lac 200
vong/phut. Dich nuéi dugce ly tam 10.000 vong/phut trong
10 phiit, & 4°C, thu dich ndi dé kiém tra ham lugng PO*
dugc giai phong vao méi truong bang phuong phap Xanh
molipdate [7].

Khdo sat anh huong cia pH va nhiét do moi truong: cac
chung vi khuéan tuyén chon dwoc nuéi 1ong lic trong moi
truong NBRIP 10ng, toc d6 200 vong/phit, tai cac gia tri pH
(4,5,6,7,8,9) vanhiét do 25, 30, 37 va 40°C. Sau 4 ngay,
dich nuéi vi khuan dugc ly tim 10.000 vong/phut, trong 10
phit, ¢ 4°C. Ham lugng PO > giai phong vao mdi truong
duoc xac dinh theo phuong phap Xanh molybdate [7].

Pinh danh ching HD3: ching vi khuin HD3 dugc
dinh danh theo phuong phap giai trinh tu nucleotide 16S
rRNA tai Cong ty THNH Phu Sa va so sanh voi céac trinh
tu nucleotide trén Genbank NCBI bang phan mém BLAST
(www.ncbi.nlm.nih.gov/).

Két qua va thao luan

Phan lgp chiing vi khuin phdn gidi phosphate

Tu cac mau dat thu dugce tai cac xa thudce huyén Gia
Loc, Hai Duong, tién hanh pha loing mau dat va cay trai
trén moi truong NBRIP. Sau 5 ngay, dua trén vong phan
giai phosphate xuat hién xung quanh khuan lac, 14 ching
vi khuan c6 kha nang phan giai phosphate kho tan da duogc
phan 1ap va cay chuyén dé lam thuan (hinh 1).
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Hinh 1. K&t qua phan lap chiing vi sinh vat phan giai phosphate
trén moi truong NBRIP.

Céc chung nay dugc nudi trong moi truong NBRIP long
dé khao sat hoat do phan giai phosphate khé tan. Sau 3
ngdy, dich nudi vi khuan duogc ly tam, thu phan dich noi dé
kiém tra luong PO’ duoc giai phong vao méi truong theo
phuong phap duoc Ames (1966) mo ta [7]. Két qua (hinh
2) cho thdy, tat ca 14 ching nay déu c6 kha ning phan giai
phosphate kho tan.
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Hinh 2. Hoat dd phan gidi phosphate cia cac ching phan lap
dugc.

Luong phosphate dugc phan gidi tu cac chung nay
dao dong tir 2,46 dén 14,26 mg/l. Hai chung biéu hién
kha ning phéan giai phosphate kho tan manh nhét 1a HD3
va GL2 voi ham lugng tuong g 1a 14,26 va 12,19 mg/l.
Céc ching vi khuan ving ré thuong c6 kha nang phan hity
nhiéu loai co chit, trong d6 c6 phosphate dé cung cip dinh
dudng cho cay trong. Baliah va cs (2016) [3] da tuyén chon
dugc Bacillus megaterium, P. putida va P. fluorescence
voi hoat d§ phan giai phosphate cao. Islam va cs (2007)
[9] d4 thu nhan dugc mot s6 chung vi khuan tir ving ré
lva (Oryza sativa L. cv. BR29) c6 kha nang phan giai
phosphate cao nhu Acinetobacter sp. BR-12, Klebsiella sp.
BR-15, Acinetobacter sp. BR-25, Enterobacter sp. BR-26,
Microbacterium sp. BRS-1 va Pseudomonas sp. BRS-2.
Trong dat, P thuong bi ¢ dinh boi cac ion nhom, sit dudi
dang phosphate nhom va phosphate sat, vi vay sau khi danh
gia kha nang phén huy phosphate canxi, 5 chung c6 hoat
do manh nhat duogc kiém tra kha nang phan giai phosphate
nhom va sit. Két qua ca 5 chung nay déu 1 khong c6 kha nang
hoa tan AIPO, hay FePO, khi cac hop chat nay duoc su dung
nhu ngudn P trong moi truong nudi cay. Islam va cs (2007)
ciing thu dugc két qua tuong tu khi danh gia kha niang phan
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giai phosphate ctia cac vi khuan phan 1ap dugc tir ving ré
Ita [9]. Dua trén hoat d§ phan giai phosphate canxi trong
moi truong nudi, chung GL2 va HD3 dugc chon dé tién
hanh céc thi nghiém tiép theo.

Khdo sat khd nang sinh 1AA va siderophore

Céac chung vi sinh vat ving ré thuong dugc xem nhu 1a
cac vi sinh vt kich thich sinh truéng cdy trong, vi chung
khong chi tiét ra cac enzyme ngoai bao dé phan huy cac co
chat trong dat xung quanh r¢ cdy thanh cac chat d& dugc cay
hap thy, ma con tong hop céac chat kich thich sinh truong
cdy trong, hop cht van chuyén sit [10]. Hai ching vi khuan
GL2 va HD3 da duoc khao sat kha ning sinh tong hop
IAA va siderophore. Két qua cho thdy, hai ching nay trong
diéu kién nudi ciy in vtro da tong hop IAA v6i ham luong
9,86 va 8,92 png/ml tuong Gmg véi chung HD3 va GL2. Ca
hai ching khi nuéi cdy trén méi truong CAS déu lam moi
truong chuyén sang mau vang chanh, ching té chung da
tong hop duoc siderophore - mot hop chét quan trong gitip
vi sinh vat ving ré thu nhan sat tir moi truong xung quanh.
Mot s6 nghién ctru khéc ciing dd khang dinh vi sinh vat
phén giai phosphate dugc phéan 1ap tir viing ré cac loai cay
lwong thuc déu co kha ning tong hop IAA & cac nong do
khac nhau [11, 12].

Anh hwong ciia nguon carbon va nito

Hai ching vi khudn GL2 va HD3 dugc danh gia kha
nang hoa tan phosphate sau 4 ngay nu6i trong moi truong
NBRIP long véi cic ngudn nito va carbon khac nhau. Ket
qué (hinh 3) cho thdy, chung déu sir dung dugc cac ngudn
carbon trong méi trudng nudi cdy va biéu hién kha ning
phan giai phosphate.

Ham lugng PO,* (mg/l) dugc giai phong béi ching HD3
dao dong trong khoang 522 dén 14,26 mg/l, chung GL2
trong khoang 4,64 dén 13,56 mg/I. Ngudn carbon thich hop
v6i chung HD3 1a glucose, voi chung GL2 1a fructose. Khi
danh gia anh huéng cua cic ngudn carbon t6i kha ning
phan giai phosphate ciia cac chiing vi khuan phan lap tir dét,
Mujahid va cs (2015) [13] nhan thay, glucose va fructose 1a
ngudn carbon thich hop nhét véi cac chiung nay. Mardad va
cs (2014) [14] d3 bao céo, cac ching vi khuan nghién ctru
déu c6 kha ning phan giai phosphate manh khi dugc nudi
trong moi truong c6 glucose. Baliah va cs (2016) lai két
luén rang, cac ching vi khuén phén giai phosphate wa thich
sir dung maltose va lactose, trong khi saccarose 1a ngudn
carbon khong thich hop [3].

Khi dugc nudi 4 ngay trong moi truong NBRIP c¢o
bd sung cac ngudn nito khac nhau, kha ning phan giai
phosphate ciia hai ching GL2 va HD3 ¢6 su bién dong tuy
theo ngudn nito dugc sir dung. Ham lugng phosphate dugc
giai phong boi chung HD3 dao dong trong khoang 10,23
dén 15,9 mg/l, ciia chung GL2 trong khoang 10,86 dén 15,6
mg/l. Ngudn nito hiru co thich hop véi ching HD3 va GL2
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Hinh 3. Anh huéng ctia ngudn carbon va nito dén kha ning phan giai phosphate ctia hai chiing GL2 va HD3 (Glu: Glucose; Fruc:

fructose; Sac: saccarose; N1:

1a cao n4m men, ngudn nito vo co la (NH,),SO,,NH H,PO,,
NH,NO,. Cac chung vi khuin phan giai phosphate trong
nghlen cuu cua Baliah va cs (2016) lai va thich NH,CI,
NH,NO,, KNO, [3]. Nguoc lai, theo bao cdo cua Mujahid
va cs (2015) (NH ),50,, NH,NO, 1a ngudn nito duoc cac
ching phan g1a1 phosphate ua st dung [13]. Mot s6 nghién
ctru cong bd rang ngudn nito dang ammonia tSt hon dang
nitrate [15].

Khao sat anh hwong cia nhiét dp va pH moi truong

Nhiét d6 va pH méi truong 1a cac thong sb vat 1y anh
hudng manh t6i sinh trudng va phat trién cua vi sinh vat,
t6i cac hoat dong trao dbi chét, cac phan img dugc xuc tac
boi cac enzyme, vi nhiét do qua thap hay qua cao c6 thé 1am
cham qua trinh tong hop enzyme hodc 1am enzyme bi bién
tinh. Két qua khao sat anh huong ciia pH va nhiét do moi
truong nudi to1 kha nang phéan giai phosphate cua hai chung
GL2 va HD3 dugc trinh bay ¢ hinh 4.

Kha niang phan giai phosphate ctia hai chung vi khuan
GL2 va HD3 tang khi nhiét do thdp hon 30°C. Khi ting
nhiét d cao hon 30°C, kha nang phan gidi phosphate giam,
ching t6 enzyme phan giai phosphate hodc kha ning tong
hop céc acid hitu co ciia ching vi khuan nghién ctru giam.
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Mujahid va cs (2015) thong béo, cac chung vi khuan biéu
hién kha néng hoa tan phosphate manh ¢ 30°C, tang nhiét
do dan dén ‘giam kha nang phan giai phosphate [13]. Nhiét
d6 t6i wu dé cac ching vi khuan biéu hién kha nang hoa tan
phosphate duoc cac nha nghién ctru cong bé rat khac nhau.
Theo Shahab va Ahmed (2009) [16], 25°C 1a nhiét do toi
vu cho cac chung vi khuan hoa tan phosphate, trong khi
Kang va cs (2002) cho rang nhiét d6 t6i wu 1a 28°C [17],
Mardad va cs (2014) két luan nhiét d6 thich hop v6i chung
Enterobacter hormaechei 1a 37°C [14].

pH ciing 1a thong s6 anh huong manh t6i sinh truong va
phat trlen cta vi sinh vat, thong qua tac dong t6i van chuyén
mot s6 san pham qua mang té bao, mdi chung vi sinh vét
s phat trién t6t trong dai pH thich hop. Trong thi nghi¢m
nay, hai ching GL2 va HD3 biéu hién kha ning phan giai
phosphate manh tai pH 5-7. Tai cac gia tri pH khac, kha ning
phan giai phosphate cua hai chiing nay khong cao (hinh 4).
Két qua thu dugce tuong tu voi Kkét qua da dugc Mardad va cs
(2014) cong bd [14]. Mujahid va cs (2015) két luan pH 5-7
rat thich hop vé6i cac ching vi khuan c6 kha ning hoa tan
phosphate, kha nang nay gidm khi pH thip hon 5 hodc cao
hon 8 [13]. Cac vi sinh vat nhu B. subtilis, B. megaterium
va P aeruginosa tong hop luong 16n enzym phosphatase
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Hinh 4. Anh huéng ctia nhiét do méi trudng va pH téi kha ning phan giai phosphate ctia chiing GL2 va HD3.
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44 MH190219.1 Pseudomonas weronii st@in TP 0B012 16S nbosomal RNA gene partial sequence

B —EI:T:MH174325.1 P

zﬂ-l MH182498.1 Pseudomonas chlororaphis strain KNU17Pc1 16S ribosomal RNA gene partial sequence
MH174970.1 Pseudomonas putida strain TBS LT100 16S ribosomal RNA gene partial sequence
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earum stain MPE0207 16S rbosomal RNA gene partial sequence

MH414507 .1 Pseudomonas wvrdilivda strain FB1 16S ribosomal RNA gene parttial sequence

0Nas taiw is strain MP60203 16S ribosomal RNA gene partial sequence
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¢5|7‘_|:MH185876.1 Pseudomonas monteilii strain YSH9 16S rnbosomal RNA gene partial sequence
MH174430.1 Pseudomonas monteilii strain Chi1 ARS54 16S rbosomal RNA gene partial sequence

MH190053.1 Pseudomonas moravensis strain TP 0G001 16S ribosomal RNA gene partial sequence
BL_mMH179098.1 Pseudomonas Iutea strain 6S1 16S ribosomal RNA gene partial sequence

L__nF426269.1 Pseudomonas aeruginosa strain jb9 16$ ribosomal RNA gene partial sequence

jo2] MH174205.1 Pseudomonas abietaniphila strain T233 16S ribosomal RNA gene partial sequence

is strain 1 9F 16S ribosomal RNA gene partial sequence

MH174342.1 P

onas g

is strain MPG6-0101 16S ribosomal RNA gene partial sequence

onas g

Hinh 5. Két qua dinh danh, phan loai chling vi khudn HD3 dya trén so sanh trinh tu nucleotide 16S rRNA.

trong moi truong nudi cdy dé khoang hoa phosphate hiru
co. Phosphatase c6 ngudn gdc vi sinh vat dong vai tro quan
trong trong qua trinh phan giai phosphate. Enzyme nay
dugc phan loai thanh enzyme phosphatase kiém va acid.
Phosphatase acid thiic ddy qua trinh phéan giai cac co chat
phosphate tong hop nhu p-nitrophenyl phosphate [3].

Dinh danh chiing vi khuin HD3

Két qua so sanh trinh ty nucleotide 16s rRNA ciia chiing
HD3 véi cac trinh ty nucleotide 16S rRNA trén Ngan hang
gen NCBI bang chuong trinh BLAST va dung cdy phan loai
dugc trinh bay & hinh 5.

Chung HD3 ¢6 quan hé rat gan voi ching P. aeruginosa
jb9, do d6 chung HD3 duogc ky hi¢u 1a P. aeruginosa HD3.

Tir cac mau dat thu thap & cac xi thuoc huyén Gia
Loc, Hai Duong, 14 chung vi khuan c6 kha ning phan
giai phosphate kho tan da dugc phan lap va tuyén chon.
Trong do, hai chung GL2 va HD3 biéu hién hoat tinh phan
giai phosphate cao nhat, c6 kha ning sinh téng hop TAA,
siderophore, chiing déu sinh trudng va biéu hién hoat tinh
phan giai phosphate manh nhat khi dwgc nudi trong moi
truong NBRIP voi ngudn carbon 1a glucose va fructose,
ngudn nito 1a cao ndm men hodc cac mudi (NH4)ZSO4,
NH,H,PO,, NH NO, tai 30°C, pH 5-7. Chung vi khuan HD3
dugc dinh danh va ky hi¢u 1a P. aeruginosa HD3.
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