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TAN SILIC VA MAT SO DONG VI KHUAN OLIVIBACTER JILUNII PTST_30
PHAN LAP TU PHAN TRUN O TINH SOC TRANG
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TOM TAT

Muc tiéu ctia nghién ciru nham tim ra yéu t6 méi truong tdi wru cho kha ning hoa tan silic ciia dong
vi khuan c6 chirc ning hoa tan silic, Olivibacter jilunii PTST_30, duoc phéan lap tir phan trin dat &
S6c Trang. Viée phan 1ap va khao sat yéu t6 moi truong gom pH, nhiét d6 va ndng do mudi duoc
thuc hién trong méi trudng Soil Extract 1ong bd sung 0,25% Mg,0gSis. Két qua nghién ciru cho
thiy dong vi khuan ky hiéu PTST 30 phan 1ap ¢ kha ning hoa tan silic cao nhat, dat 51,72 mg/L
silic trong méi trudong 10ng sau 8 ngay nudi cay va dugc xac dinh thudc ho Sphingobacteriaceae,
chi Olivibacter va dwoc dinh danh nhu Olivibacter jilunii PTST 30. Dong vi khuan nay c6 kha
nang hoa tan silic tbt & méi truong c6 pH 7, nhiét d6 35°C va 0,15% NaCl. Ngoai ra, chirc ning
nay van dugc thé hién trong didu kién pH 9, 45°C va 0,5% NaCl. Két qua nay cho thiy dong
PTST_30 c¢6 kha nang thich nghi tdt voi cac diéu kién bét lgi ciia moi truong, dac biét 1a vén dé
bién d6i khi hau, khd han va xdm nhap man va do d6 dong vi khuan nay c6 tiém ning tng dung
cao trong canh tac néng nghiép trén nén dat nhiém man ving Pong Bang Song Ciru Long bang
céch hoa tan silic trong dat nham bao vé cay trong.

Tw khoa: NaCl, nhiét do, Olivibacter jilunii, pH, silic, vi khudn hoa tan silic

MO PAU

Nguyén t& Silic (Si) c¢6 vai trd quan trong
giup tang cuong stc khoe, tang sinh trudng
va phat trién caa nhiéu loai thue vat, dac biét
la cay nhi¢t doi nhu lua [6]. Si giup kich thich
su ting truong cua cdy trong théng qua viéc
tang do cing chic cua la va giam anh hudng
ctia nhitng diéu kién méi truong bat loi 1én
cay trong [8], [10]. Mic du Si trong moi
truong dat rat doi dao nhung hau hét Si trong
dét ton tai dudi dang khong hoa tan nén ciy
trdng kho hép thu [16], [12]. Si bi ¢b dinh
trong dit c6 thé chuyén thanh dang hoa tan
duéi tac dong cua vi sinh vat, ciy trong va
dong vat dét [16]. Si ciing dong vai tro trong
tién trinh bién dudng va sinh hoa cho su phat
trién cua vi khudn twong tu carbon [15]. Viéc
nghién ciru va tmg dung vi khuan hoa tan Si
trong nong nghi€p dwoc dic biét quan tdm
trong thoi gian gan ddy vi vai tro quan trong
cua chung trong vi¢c hoa tan Si va kali giup
cdy trong hap thu hiéu qua hai nguyén t6 nay
va do d6 1am giam nhu cau vé phan bon kali
[13]. Nhiéu nghién ctru cho thiy cac vi khuén

" Email: nknghia@ctu.edu.vn

phén 1ap ngoai viéc hoa tan Si con tham gia
Va0 giai phong lan, kali, sit va canxi tir cac
khoang silicate trong dat va do d6, hoan toan
¢6 thé tng dung ching nhu ngudn phan bon
sinh hoc [16]. Mot s6 vi khudn hoa tan
khoang silicate dé phong thich Si da duoc
phan 18p va dinh danh nhu sau: Bacillus
caldolytyicus, Bacillus mucilaginosus var.
silic, Proteus mirabilis, Pseudomonas va
Penicillium [3]. Tuy nhién, cac nghién ciru vé
phan lap, tuyén chon dinh danh, da dang vé di
truyén va yéu t6 moéi truong anh huong dén
sinh trudng, phat trién va kha ning hoa tan Si
ctia cac vi khuan phan 1ap con rat han ché ¢
trong va ngoai nudc. Moi dong vi sinh vat co
yéu cau vé didu kién mdi truong séng khac
nhau nhu pH, nhiét d9, anh sang, dinh
dudng... dé sinh truong, phat trién va thyc
hién chirc nang chuyén biét ctia ching. Do d0,
viéc nghién ctru cac diéu kién moi truong
song t6i wru cho dong vi khuan, Olivibacter
jilunii PTST_30 sinh truéng va phat huy tdi
da kha ning hoa tan ngudn silicate trong dét,
gitip cdy trong hap thu tét dé bao vé cay trong
dudi céc diéu kién tu nhién bét loi la that sy
can thiét. Vi vay, nghién ctru thuc hién nhim
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muc tiéu tim ra cac yéu to moi trudng tdi uu
gdm pH, nhiét d6 va nong d6 mudi NaCl cho
dong vi khuan Olivibacter jilunii PTST _30
sinh truong va hoa tan t6t Si nhat trong moi
treong nudi cdy 1ong dudi diéu kién phong thi
nghiém.

VAT LIEU, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

Vit liéu

Nguon vi khuan

Dong vi khuan Olivibacter jilunii PTST_30
hoa tan Si cao dugc phan lap tir mau phan
trun tai tinh S6c Trang dugc chon lam doi
tuong nghién ciu.

M0i trueong nudi cdy

Moi truong soil extract (SE) [3] ¢6 bd sung
0,25% Mg,05Si; nhur 1a ngudn Si kho hoa tan
dugc str dung dé phén 1ap vi khuan hoa tan Si.
Thanh phin cta méi truong SE gom: 1 g
Glucose, 0,5 g KH,PO,, 2,5 g Magnesium
trisilicate, 900 mL nuéc khir khoang va 100
mL Soil extract, pH 7.

Noi dung va phwong phap nghién ciru

Phan ldp vi khudn hoa tan silic

Can 10 g dat va phan trin (trong lugng kho),
riéng trun d4t sau khi thu duge ria sach véi
nude voi, sau do toan bd co thé dugc tiét
trung bang cach rira qua v6i con 70° va ngay
lap tiic dugc cho vao nude da trong 1 gio, sau
d6 duoc cét ra thanh timg doan nhé (1 cm).
Tat ca vat liéu duoc cho vao chai nép xanh
250 mL da dugc thanh trang w6t (121°C trong
20 phut) riéng biét chira 90 mL dung dich
dém phosphate (23,99 g NaH,PO,4 va 15,59 ¢
Na,HPO,), sau d6 lic voi téc d6 150
vong.phiat™ trong 60 phit. Sau khi lic, mau
dugc pha loang thanh cic nong do 10 107
va 102 Hat 100 pL dung dich mau chia vi
khuan, cdy trang 1én trén dia petri chira moi
truong SE agar (20 g agar/1 L méi truong).
Céc dia petri chira miu nay duoc trit trong ti
um & 30°C trong 7 ngady, sau d6 quan Sat
khuan lac vi khuan va chon cac khuan lac co
vong halo dé tién hanh tach dong trén cing moi
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truong SE agar lién tuc trong 5 1an. Dong thoi,
céc dong vi khuan dugc khao sat cac dic tinh vé
hinh théi khuan lac, t€ bao va nhuém Gram.
Tuyén chon dong vi khudn cé khd ndang hoa
tan silic hiéu quad nhat

Thi nghiém danh gia kha nang hoa tan Si cua
ting dong vi khuan duoc thuc hién nhu sau:
B6 sung 0,5 mL dich huyén phu vi khuan da
dugc hiéu chinh vé& ODgygnn = 0.7, (twong
duong v6i nong do vi khuan 10" CFU/mL)
vao 6ng nghiém chira 4,5 mL méi truong SE
1ong di duoc bd sung 0,25% Mg,0sSis. Mau
thi nghiém duoc nudi cdy lic o diéu kién
khong co anh sang, toc do lac ngang 100 rpm,
nhiét do phong, trong thoi gian § ngay, thi
nghiém duoc tién hanh véi 3 1an lap lai twong
mg voi 3 dng nghiém. Xac dinh ham luong
Si hoa tan trong méi truong nudi cdy vao thoi
diém: 0, 2, 4, 6 va 8 ngay nudi cdy bang cach
xac dinh ham lugng Si hoa tan trong 0,5 mL
mbi trudng cua timg 6ng nghiém theo phuong
phap hién mau Molybdenum Blue
Colorimetry (MBC) [4].

Khdo sat anh huong cia pH moi truong nuoi
cdy lén kha ndng hoa tan silic cia dong vi
khudn hoa tan silic tét nhat, Olivibacter
jilunii PTST_30

Thi nghiém dugc bd tri twong ty nhu thi
nghiém tuyén chon dong vi khuan hoa tan Si.
M&i nghiém thirc c6 3 1ap lai va thi nghiém c6
4 nghiém thirc tuong tng voi 4 mic pH khac
nhau gdm 3, 5, 7 va 9. Mau duoc lic ngang
v6i toc d6 100 rpm, ¢ nhiét d6 phong, trong
t6i va trong 8 ngay. Ham luwong Si hoa tan
trong moi trudng nudi céy duoc xac dinh tai
cac thoi diém: 0, 2, 4, 6, 8 va 10 ngay nudi
cdy. Ham luong Si hoa tan duoc xac dinh
bang phuong phéap hién mau MBC [4].

Khdo sat anh huong nhiét do 1én kha nang
hoa tan silic ciia dong vi khuan Olivibacter
jilunii PTST_30

Thi nghi€ém duoc thyc hién tuwong ty nhu thi
nghiém danh gia pH, tuy nhién, pH moi
trudng nudi cdy duoc hiéu chinh vé muc pH
t6i wu cho hoa tan Si cua dong vi khuin thu
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nghiém. Thi nghiém c6 ba nghiém thirc twong
g voi ba mirc nhiét do gém 25°C, 35°C va
45°C. Thoi gian, phuwong phap thu mau va
phan tich mau ciing twong ty nhu thi nghiém
vé anh hudng cta pH méi truong.

Khdo sat anh hwong ciia nong dg muoi NaCl
khac nhau 1én kha nang hoa tan silic cua
dong vi khuan Olivibacter jilunii PTST_30
Thi nghi€ém duoc thyc hién tuwong ty nhu thi
nghiém vé anh huéng ctia pH va nhiét do, tuy
nhién, pH moi truong va nhiét d6 duoc hi¢u
chinh dya vao két qua thi nghiém vé pH va
nhiét do. Téng cong c6 4 nghi€ém thuc tuong
ung voi cac néng d6 mudi gém 0%, 0,15%,
0,3% va 0,5% NaCl.

Phirong phdp xit Iy s6 liéu

Str dung phdn mém Minitab version 16.0 dé
phan tich thong ké va phan mém Microsoft
Office Excel 2010 dé xir 1y s6 lidu tho.

KET QUA VA THAO LUAN

Tuyén chon dong vi khuéin cé kha nang
hoa tan Si cao nhit

Kha ning hoa tan Si ciia 4 dong vi khuan tiéu
biéu sau 8 ngay nudi ciy trong moi truong SE
long duoc trinh bay ¢ Hinh 1 cho thay dong
vi khuan ky hiéu PTST 30 duoc phan lap tir
phan trin cho két qua dinh lugng hoa tan Si
cao trong sudt thoi gian thi nghiém va hoa tan
Si cao nhat ¢ 51,72 mg/L. Ngoai ra, ham
lugng Si hoa tan trong méi truong nudi cy
long boi dong vi khudn nay 6n dinh hon so
v6i cac dong vi khuan khac. Do d6, dong vi
khuan PTST 30 duogc lya chon cho cac thi
nghiém tiép theo. Trén thé gi¢i da co nhiéu
nghién ctu vé phan lap va tuyén chon vi
khuan hoa tan silicate trong dat va dugc tng
dung trong ndéng nghiép. Trong d6, co ché
phong thich Si tir khoang silicate dugc giai
thich 13 do vi khuan tiét ra acid hitu co giup
phén cit cdu ndi lién két cong hoa tri giita Si
va cac nguyén to khac trong khoang silicate
[17]. Vi khuin c6 kha ning phan huy céc
khoang chit silicate dugc nghién ctru va tng
dung trong phan boén sinh hoc nhu Bacillus

mucilaginosus [5] va ché phdm vi khuan cé
hoat dong hoa tan diatomite nhu hai dong vi
khuan Corynebacterium sp. va Bacillus
circulans phén 1ap tir cat bé mat [7]. Dong vi
khuan ky hiéu PTST 30 phan 1ap hoa tan Si
cao nhit trong nghién ctru ndy dugc nhan
dang thudc ho Sphingobacteriaceae va chi
Olivibacter, va c6 99% do tuong dong voi
loai Olivibacter jilunii trén co s¢ dir liéu cua
Ngan hang gen thé gi¢i (NCBI) (mi sé ding
ky NR109321.1). Do d6, dong vi khuan nay
dugc dinh danh nhu Olivibacter jilunii
PTST_30.

60

- &=RTTV-12
_| ==aA==MCM-15
—®m LCT-01

| e PTST-30

(34
(=]

IS
1=

[~
(=]
I

-
o
I

Ham hrgng Si hoa tan
trong méi trwdng long (mg/L)
(2]
=]

o
B

Thoi gian thi nghiém (ngay)

Hinh 1. Kha nang hoa tan Si cua 4 dong vi khudn
phan lap tiéeu biéu trong moi truong soil extract
long sau 8 ngay nuoi cay (n=3, do léch chuan)

Anh huéng ciia mét s6 yéu té6 médi truong
nudi ciy Ién kha ning hoa tan silic ciia
dong vi khuin Olivibacter jilunii PTST_30
nudi ciy trong méi trdng soil extract 1ong
DPH moi truong

Anh huéng cta pH 1én kha ning hoa tan Si
cia dong vi khuan Olivibacter jilunii
PTST_30 ¢ cac nghiém thuc pH khéc nhau co
xu hudng tang 1én ¢ giai doan 0-6 ngay va sau
d6 giam dan theo thoi gian thi nghiém. O giai
doan tir 0-4 ngay, ham lugng Si hoa tan giira
cac nghiém thirc khong cé sy khac biét veé mit
thdng keé, trir nghiém thire ¢6 pH 5, Si hoa tan
& nghiém thic ndy cao nhat. Tuy nhién, tir
ngay thi nghiém thir 6 cho dén khi két thuc thi
nghiém hai nghiém thixc pH 5 va pH 7 cho
thiy kha ning hoa tan Si cao hon va khac biét
c6 y nghia so véi hai nghiém thuce pH 3 va pH
9, trong d6, nghiém thirc pH 7 cho két qua
hoa tan Si cao nhat (Hinh 2). Do d6, nghiém
thirc pH 5 va pH 7 tdt cho dong vi khuén
PTST_30 hoa tan Si.
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Hinh 2. Khd ning hoa tan Si ciia dong vi khudn

PTST_30 trong méi truong Soil extract long sau

10 ngay nudi cay ¢ cac nghiém thirc co pH moi

truong khdac nhau (n=3, do léch chuan)

Tom lai, két qua thi nghiém cho thiy dong vi
khudn PTST 30 thyc hién chtic ning hoa tan
Si tot nhat trong madi truong long & gia tri pH
5va pH 7. Do d6 c6 thé thay khoang pH tir 5
- 7 1a diéu kién thich hop cho dong vi khuan
PTST 30 hoa tan Si. Két qua nghién ctru
khac trudc ddy vé anh huong cua pH moi
truong 1én mat sb cia dong vi khuan
Olivibacter sp. phan 1ap cho thiy dong vi
khudn nay phat trién tot nhat & diy pH 6 - 8
va t6i vu nhét ¢ khoang 7 - 7,5 [2].
Néng dp NaCl
Ham luong Si hoa tan boéi dong vi khuan
PTST 30 & cac nghiém thirc c6 ndng do mudi
NaCl khac nhau tang dan & giai doan tir 0 - 6
ngdy va sau d6 giam xudng cho dén khi két
thuc thi nghi€m. Khi so sanh kha nang hoa tan
Si gifta cac nghiém thic c6 néng do6 NaCl
khac nhau cho thiy 2 nghiém thtc c6 nong do
NaCl 0 va 0,15% cho khéa nang hoa tan Si cao
hon va khic biét y nghia thong ké so véi
nghiém thirc c6 nong d6 NaCl 0,3 va 0,5%. O
néng d6 NaCl 0%, ham luong Si hoa tan cao,
tuy nhién t6i ngay thu 8 kha nang hoa tan Si
khong con nita. Tuong ty, & nghiém thic
0,3% NaCl dong vi khuan PTST 30 khong
con kha ning hoa tan Si ciia vao thoi diém 8
ngay thi nghiém.
Nghién ciru vé kha ning chiu min cia ching
vi khudn Olivibacter sitiensis [11] va
Olivibacter oleidegradans [14] cho thiy hai
loi vi khuan nay c¢6 kha niang chiu min, ndng
d6 1én dén 2 - 3% (w/v) NaCl. Kha ning ting
truong trong diéu kién man cao 1a mot dic
diém quan trong gitip vi khuan chiu dugc do
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min cia dat. Nhu vy, két qua nay cho thay
dong vi khuan Olivibacter sp. PTST_30 c6
kha nang chiu dung dugc néng d0 man cua
mbi truong 1én dén 0,5% NaCl dé thuc hién
churc nang hoa tan Si.
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Hinh 3. Khd ndng hoa tan Si ciia dong vi khudn
PTST_30 trong méi truong Soil extract long sau
10 ngay nuéi cdy ¢ cdc nghiém thirc cé nong do

NaCl khdc nhau (n=3, d¢ léch chudn)

Nhiét dp ciia moi truwong

Két qua khao sat anh huéng cuia cac mic
nhiét d6 moi trudng nudi cdy khac nhau 1én
kha ning hoa tan Si cua dong vi khuin
PTST 30 dugc trinh bdy & hinh 4 cho thay
ham lugng Si hoa tan trong mdi truong tang
nhanh o g1a1 doan 0 - 6 ngay. Sau do glam
xudng cho dén khi két thuc thi nghiém. O giai
doan 0 - 4 ngay thi nghiém ham luong Si hoa
tan ¢ nghiém thuc 35°C cao hon va khac biét
¥ nghia thong ké (p < 0,01) so v&i nghiém
thirc 25 va 45°C. Tuy nhién, giai doan tu 6 -
10 ngay, ham lugng Si hoa tan ¢ 2 nghiém
thtrc 25 va 35°C cao hon nhiét d¢ 45°C. Két
qua nghién clru ndy tuong ty véi nghién cuu
cua Ntouglas [16] vé mirc nhiét do tdi wu cho
su phét trién cua ching vi khuan Olivibacter
sitiensis 1a 28 - 32°C va 30 - 37°C ddi véi
chung Olivibacter oleidegradans [14].
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Hinh 4. Kha ning hoa tan Si ciia dong vi khudn

PTST_30 trong méi truong Soil extract long sau

10 ngay nudi cdy ¢ cac nghiém thirc ¢é cac mic
nhiét dg khac nhau (n=3 va dg léch chudn)
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Két qua nay cho thdy dong vi khuan
Olivibacter sp. PTST 30 phan lap co6 kha
ning hoa tan Si tot & mirc nhiét do tir 25 -
45°C, tuy nhién, mirc nhiét do 35°C 1a mirc ti
uu cho chirc nang hoat dong hoa tan Si cua
dong vi khuén PTST_30.

KET LUAN

Tong cong ¢ 250 dong vi khuan ¢ kha ning
hoa tan Si dugc phan lap tir mau dat, rudt trin
va phan trun & khu vuc Pdng Bang Song Ciru
Long. Trong d6, dong vi khuan PTST 30
phan ldp tor phan trun ¢ Vinh Chau, Soc
Tring c6 kha ning hoa tan Si cao nhét trong
mdi truong SE long duoc dinh danh thude ho
Sphingobacteriaceae, chi Olivibacter va tén
Olivibacter jilunii PTST_30. Dong vi khuin
nay thé hién kha ning hoa tan Si tt trong moi
truong SE 16ng & pH 7, nhiét d6 35°C va
nong d6 mudi 0,15% NaCl, tuy nhién, c6 kha
nang chiu man lén dén 0,5% NaCl, nhiét do
45°C va pH 9. Do d6, dong vi khudn nay cé
tiém ning Ung dung cao gitip bao vé cdy
trong bang cach hoa tan Si trong dat nhiém
min ving Dong Bang Song Ciru Long.
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SUMMARY

THE EFFECT OF ENVIRONMENTAL PARAMETERS

ON SILIC SOLUBILIZATION CAPACITY AND GROWTH
OF OLIVIBACTER JILUNII PTST_30 ISOLATED

FROM EARTHWORM’S FECES IN SOC TRANG PROVINCE

Dao Thi The, Nguyen Khoi Nghia”
College of Agriculture and Applied Biology - Can Tho University

The aim of this study was to find out some environmental paramters to optimize silicate
solubilizing capacity of bacterial strain, PTST_30. This strain was isolated from the earthworm’s
feces in Soc Trang province. Isolation steps of bacteria and environmental factor experiments to
optimize silicate solubilizing capacity of selected bacterial strain including pH, temperature and
NaCl concentration were conducted in the liquid soil extract medium containg 0.25% Mg,0gSi3 as
a insoluble source of silic. Resutls showed that PTST_30 isolate had high solubilizing capacity for
silicate in liquid medium. It was 51.72 mg/L after 8 days of incubation and this strain was
idenfited genetically as family of Sphingobacteriaceae, genus of Olivibacter and species hame of
Olivibacter jilunii PTST_30. The best silicate solubilizing capacity of this strain appeared to be pH
7 and 0.15% NaCl of the medium under 35°C. However, silicate solubilizing capacity of this strain
were still good under the constrain conditions of the medium and environment like pH 9, 0.5%
NaCl and 45°C. In short, the Olivibacter jilunii PTST_30 strain with the capacity of high silicate
solubization had good adaptation with harzarous environmental conditions and application
potential of this strain to protect crops when cultivated on salt affected soil in the Mekong Delta is
really high.

Keywords: NaCl, Olivibacter jilunii, pH, silic, silic solubilizing bacteria
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