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To6m tit. Nghién ctru nhdm muc dich tuyén chon cac dong vi khuén cé kha néng hoa tan lan vo co
duogc phan lap tir dat ving ré lta hoang (Oryza rufipogon) tai Xa Gao Giong va My Hiép (xa My Long
ctt), bong Thap, danh gid anh huéng ctia mudi NaCl va pH méi truong dén kha nang hoa tan lan cta
cac dong vi khudn nay, lam co sé cho viéc dinh huéng tng dung trong diéu kién dat nhiém man va
bién dong pH. Nghién ctru da phan lap duoc 34 chung vi khuan hoa tan 1an v6 co (PSB) trén moi
truong NBRIP bd sung Cas(POy),, cac chung thé hién sy da dang vé hinh thai khuan lac. Kha ning hoa
tan 1an duoc xac dinh dwa trén chi s6 PSI ¢ cac mdc 5, 10 va 15 ngay sau cdy, gia tri PSI dao ddng tix 1,2
dén 3,2 (ngay 10). Nam chung tiém ndng gom GG6.2, GG7.6, XQ4.1, XQ4.7 va XQ5.3 dat ham luong lan
hoa tan > 1.000 mg/L, duoc tuyén chon d€ tiép tuc danh gid anh hwong cia mudi NaCl (0-1%) va pH
(3-9). K&t qua cho thdy cac chiing van duy tri kha nang hoa tan khoang 100 mg/L tai 1% NaCl sau 10
ngay, chiing to ¢ mutc chiu man tuwong déi. Tuy nhién, trong méi truong acid va kiém, hiéu suat hoa
tan lan giam rd rét: ¢ pH 3, ham luwong 1an < 100 mg/L, thadp hon 80% so vdi diéu kién trung tinh, trong
khi 6 pH 8-9 su suy giam con nghiém trong hon. Diéu nay khfmg dinh hiéu qua hoa tan 1an cao nhéat &
pH trung tinh. Giai trinh tw gen 16S rRNA xac dinh GG6.2 va XQ4.7 thudc Klebsiella, trong khi GG7.6,
XQ4.1 va XQ5.3 thudc Mammaliicoccus.
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Abstract. This study aimed to screen and select inorganic phosphate-solubilizing bacteria (PSB)
isolated from the rhizosphere soil of wild rice (Oryza rufipogon) collected in Gao Giong commune and
My Hiep commune, Dong Thap province, Vietnam, and to evaluate the effects of salinity and pH on
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their phosphate-solubilizing capacity. A total of 34 PSB isolates were obtained on NBRIP medium
supplemented with Cas(POy),, exhibiting considerable diversity in colony morphology. Phosphate
solubilization was assessed using the phosphate solubilization index (PSI) at 5, 10, and 15 days after
inoculation, with PSI values ranging from 1.2 to 3.2 at day 10. Five promising isolates (GG6.2, GG7.6,
XQ4.1, XQ4.7, and XQ5.3) producing more than 1,000 mg/L of soluble phosphate were selected for
further evaluation under different NaCl concentrations (0-1%) and pH levels (3-9). The selected
isolates maintained phosphate solubilization of approximately 100 mg/L at 1% NaCl after 10 days,
indicating moderate salt tolerance. In contrast, phosphate-solubilizing efficiency markedly declined
under acidic and alkaline conditions; soluble phosphate concentrations were below 100 mg/L at pH 3
and decreased more severely at pH 8-9 compared with neutral pH. These results highlight that neutral
pH is optimal for phosphate solubilization by the selected isolates. Based on 165 rRNA gene
sequencing, isolates GG6.2 and XQ4.7 were identified as Klebsiella, while GG7.6, XQ4.1, and XQ5.3
belonged to the genus Mammaliicoccus.

Keywords: Acid tolerance, Phosphate Solubilization Index (PSI), Phosphate-solubilizing bacteria (PSB),

Salt tolerance, Wild rice
1 Mo dau

Dét 1a moi truong séng cua mot hé vi sinh
vat vo cung da dang, déng vai tro then chét doi
vdi stre khoe dat, sy 6n dinh ctia hé sinh thai, thiic
ddy sinh trueong cay trong va nang sudt. Vi khuan
dét 1a nhom vi sinh vat phong pha nhat. Cac vi
sinh vat c6 dinh dam cdng sinh nhw Rhizobium va
Bradyrhizobium hinh thanh mdi quan hé cong sinh
v6i cay chu, dién hinh la cay ho dau, va cung cap
nito c§ dinh d& ddi 14y cac hop chat carbon nham
ddp tng nhu cau nang luong cta chung. Ngoai
ra, viing ré cay con 1a noi cu trd cta cac vi khuan
hoa tan lan (PSB), ddng vai tro trung gian trong
qua trinh chuyén hoda cdc phtc hop phospho
khong tan thanh dang ma cay trong cd thé su
dung [1].

Do tac dong cua phan bon hda hoc, dat
ndng nghiép hién nay dang thiéu hut nghiém
trong cac vi sinh vat ban dia c6 lgi. Ché phdm vi
sinh ngay cang nhan duoc nhiéu sy quan tam nho
vai tr0 quan trong trong viéc cai thién do phi
nhiéu cua dat, ndng cao nang suat cay trong va
ham luong dinh dudng trong san phdm thu hoach
[2]. Cac ché pham vi sinh chita nhitng vi sinh vat
o loi, dong vai tro quan trong trong hé sinh thai.
Khi duoc b6 sung vao hat gidng, dat hodc cay con,

ché phdm vi sinh ¢6 thé truc ti€p hodc gian tiép
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cung cdp dudng chat cho cay trong, tir d6 thuc

ddy su sinh treong cta cay [3].

Hau hét cac dudng chat thiét yéu cho cay
trong, bao gom lan (P), ton tai trong dat 6 dang
kho tan, va tinh trang thiéu hut lan xay ra trén
67% tong dién tich dat canh tac ctua thé gidi [4].
Mot ty 1€ 16n 1an v6 co duoge bo sung vao dat dudi
dang phan bén nhanh chéng bi ¢§ dinh va do d6
kho dugc cay trong hdp thu. Viéc st dung vi sinh
vat hoa tan lan (PSM) gitp cai thién chat luong
dat, nang cao nang sudt cay trong, dong thoi hd
tro kha nang thich tng véi thién tai va bién doi
khi hau, gop phan phat trién nén noéng nghiép an

toan va bén virng [5].

Nhiéu nghién cttu da chi ra rang vi khuan
hoa tan lan (PSB) c6 kha ndng lam giam lwong lan
ton du trong dat va cai thién ning sudt nong
nghiép lau dai [6]. Do d9, viéc sit dung PSB nhw
mot loai phan bén sinh hoc nham téng ceong hiéu
qua san xudt néng nghiép da thu hut duoc sy
quan tam dang ké tir cdc nha nghién cttu trong
nhiéu ndm qua [7].

Xa Géao Giong va My Hiép thudc Tinh
Pong Thap la noi sinh sdng ctia mét quan thé lua
hoang hiém, déc biét la loai Oryza rufipogon. Loai
lta hoang nay s6 httu nguén gen da dang va
dong vai tro quan trong trong nghién cttu, cling

nhu trong viéc cai tién cac gidng lua hién dai, nhat
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la trong boi canh bién d6i khi hau. Tuy nhién,
quan thé nay dang bi de doa do mé&t moi truong
song va thiéu cac bién phap bao ton phu hop. Vi
vay, viéc bao ton ngudn gen quy nay, cung voi hé
vi sinh vat c6 loi trong vlung ré ltia 1 can thiét d¢
thic ddy nén néng nghiép bén viing [8]. Nghién
ctu dugc thuc hién véi muc tiéu la tuyén chon
cac chting vi khuén tir ré ltia hoang khong chi cé
kha ndng hoa tan lan v6 co t6t ma con thé hién
kha nang chiu anh huwong cta cac nong do NaCl
va pH khac nhau. Két qua ctia nghién cttu sé cung
cap nguon vi khuan co6 loi, gép phan cho phat

trién néng nghiép bén viing trong twong lai.

2 Nguyén liéu va phwong phap

21  Thu miu d4t lda hoang

Mau dat dugc thu thap tir vung ré cua lta
hoang tai 4 dia diém thudc 2 xa Gao Giong va My
Hiép, Tinh Déng Thap. Viéc 1dy mau duoc tién
hanh trong giai doan sinh trueong ctia cay lua. Tai
mdi diém thu mau, khoang 100-500 g dat vung ré
duoc thu thap can than bing cach 13y phan dat
bdm quanh ré Ita. Cac mau dat sau d6 dwoc cho
vao tai nhya vO truing, dan nhan va bao quan
trong thung gitt lanh ¢ nhiét d¢ 4°C dé van
chuyén vé phong thi nghiém. T4t ca cdc mau duwoc
xtt ly trong vong 24 gio sau khi thu thap nham
dam bao duy tri kha nang s6ng cua vi sinh vat.
Mau dat sau khi thu thap sé dugc kiém tra thanh
phén hoa ly va vi sinh d€ c6 budc danh gia so b

triede khi phan 1ap [9].

2.2 Phén lap vi khuin hoa tan 14n v6 co

Vi khuan hoa tan 1an v6 co (PSB) dwoc
phan lap theo phuong phap ctia Nautiya (1999)
[10]. Dich huyén phu dat viing ré dugc pha loang
ttr 101 dén 108, sau &6 hat 0,1 hodac 1 mL cho vao
dia thach chita moi truong chon loc NBRIP ¢6 bo
sung Tricalcium phosphate (TCP) lam ngudn lan
v0 co. Thanh phan cua mdi treong NBRIP gom: 5
g/l MgCly6H,0, 0,25 g/l MgSO,7H,0, 0,2 g/L
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KCl, 0,1 g/L (NH4)2SOs, 5 g/L Cas(PO,),, va 10 g/L
glucose. Sau khi u ¢ 37°C trong 5-7 ngay, cac
khuén lac hinh thanh vong sdng trong sudt xung
quanh dwoc chon 1a nhitng ching cé kha nang
hoa tan lan v6 co. Cac khuan lac nay tiép tuc dugc
cdy chuyén trén mdi truong NBRIP va luu gite
trén thach nghiéng moi treong Nutrient Agar ¢
4°C sau khi da xac dinh d6 thuan [11]. Dic diém
hinh thai cta cac chung phéan 1ap, bao gom hinh
dang khuan lac, mau sdc, hinh dang ria, d6 ndi
mo, dugc ghi nhan. Ngoai ra, cac dac diém cua té€
bao cling duoc xac nhan thong qua ky thuat
nhudém Gram va cac tht nghiém sinh héa nhu thtt
nghiém kha ndng di dong, catalase, H=S, IMVic,
kha nang st dung cac nguon duong, tinh bot,
urease, cling duoc thuc hién nham hd tro cho két
qua dinh danh [12].

2.3  Xac dinh kha nang hoa tan lan v6 co cac

dong vi khuan da phan lap

Cac chung vi khuan phéan lap dwgc danh
gia kha nang hoa tan lan trén dia thach chita moi
truong NBRIP b3 sung Cas(POy),. Mbi chung
duoc cdy vao 3 dia riéng biét twong tng voi 3 lan
lap. Buong kinh vong sang (halo) va khuan lac
dwoc do sau 5, 10 va 15 ngay u ¢ 30°C. Cac chung
duwoc phan loai kha ndng hoa tan lan theo ba mttc:
thap (PSI < 1), trung binh (1.5 < PSI < 2), va cao
(PSI > 2) [13]. Kha nang hoa tan lan vo co cta cac

dong vi khuan duoc tinh toan theo cong thiic sau:
PSI = A/B [13],[14],[15]

trong d6, A: BPuong kinh khuan lac va halo (cm);

B: Buong kinh khuan lac (cm).

24 Dinh lwong ham lwong lan hoa tan cac
dong vi khuan dugc tuyén chon

Muoi dong vi khudn dwoc tuyén chon tir
két qua dinh tinh (PSI > 2) duoc nubi cdy trong
moi treong LB trong 12 gio ¢ 200 vong/phut. Dich
huyén phu vi khudn dwgc diéu chinh mat do

quang hoc vé ODgg = 0,8 nham dam bao mat s&
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dong déu trudc khi cdy vao mdi treong NBRIP
16ng d€ dinh luwong kha nang hoa tan lan [16]. Mdi
binh tam giac chita 20 mL moi trueong NBRIP 16ng
b6 sung TCP dwoc cay 0,5 mL dich huyén phu vi
khuan va nudi G trén may lac 120 vong/phut &
nhiét d6 phong (27-32°C) [17].

Kha nang hoa tan lan dwoc xac dinh vao cac
ngay th 5 10 va 15 bang phuong phap
molybdenum blue, do d6 hap thu quang ¢ budc
séng 880 nm [18]. Mau nuoi cdy duoc ly tam o
8.000 vong/phut trong 10 phut, sau dé xac dinh
ham luong lan hoa tan dua trén dwong chuan va
hiéu chinh hé sd pha loang. M6i truong NBRIP
khoéng cdy vi khuan duoc sit dung lam d6i ching,
va tat ca cac nghiém thitc dwgc bo tri voi 3 [an lap
lai. Dya trén két qua dinh lwgng, ndm chang c6
ham luong 1an hoa tan cao nhét tai thoi diém 10
ngay duoc chon d€ danh gia anh hudéng cua mudi

va pH.

2.5 PDanh gid anh huwong cia mudi NaCl va
pH khic nhau dén kha ning hoa tan lan
vO co
N&m chung vi khuan dwoc tuyén chon dua

trén két qua dinh luong da duoc kiém tra kha

nang hoa tan lan trong cac diéu kién nong do

mudi NaCl (0; 0,1; 0,3; 0,5; 0,7; 0,9; 1%) va pH (3; 4;

5; 6; 7; 8; 9) trong moi treong NBRIP ¢ 3 moc thoi

gian 5, 10 va 15 ngay. Thi nghiém duwoc bo tri

hoan toan ngau nhién véi ba lan 13p lai cho moi
nghiém thirc. D61 chiing bao gom mdi truong

NBRIP khong cdy vi khuan trong thi nghiém danh

gia anh huong ctia pH va moi treong NBRIP vé6i

0% NaCl trong thi nghiém danh gia anh huong

ctia mudi [19].
2.6 Dinh danh vi khudn bang ky thuit sinh
hoc phin t

Nam chung vi khudn sau khi dwgc danh
gia kha nang chiu man va chiu phen, tién hanh
dinh danh dua vao trinh tw DNA gen 165 rRNA
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duoc nhan 1én voi cdp moi 27F/1492R. Cac trinh
tu thu dueoc duoc phan tich béng cong cu BLASTn
d€ so sanh véi cac trinh tu da duoc cdng bo trong
GenBank
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Két qua

co SO dir liéu

ghi nhan ddc diém hinh thai khuén lac, t€ bao va
sinh hoa duoc st dung dé hd tro cho két qua dinh
danh [20].

2.7  Phén tich va xit 1y s6 liéu

Dt liéu dwoc thu thap va phén tich thong
ké bang phuong phap phan tich phuong sai
(ANOVA) véi phan mém Minitab 19 nham danh
gia su khac biét c6 y nghia gitta cac nghiém thitc
thong qua phép kiém dinh Tukey. Cac biéu d6
duogc xay dung bang phan mém Microsoft Excel
2020. Phan tich cay phat sinh ching loai duoc
thuee hién bang phan mém MEGA 12.

3 K&t qua va thao luan

3.1 K&t qua phan tich thanh phan hoa ly va vi
sinh mau dat laa hoang
K&t qua phan tich cho thay dat 6 Gao Giong (GG6,
GG7) ¢6 pH thap (4,86-5,46) dac trung cua dat
phen nhe, trong khi Xéo Quyt (XQ4, XQ5) gan
trung tinh hon (6,25-6,39). Gia tri EC < 2, dat duoc
xép vao nhom dat khong man. Ham luong lan
hoa tan rat thap (0,20-0,27 mg/L) so voi tong P.Os
(1,30-1,93 mg/kg), phan anh hién twgng cd dinh P
manh trong dat. Mat s6 vi khudn hoa tan lan chi
dat 10>-10° CFU/g, chiém ty 1é nho trong quan thé
vi sinh vat, cho thdy kha nang huy dong P phu
thudc nhiéu vao nhém vi khudn chuyén biét nay.
biéu nay nhdn manh tiém ndng tng dung vi
khuan hoa tan lan trong cai thién d6 phi dat va hd

tro cay trong 6 BDong Thap.



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tép 135, S6 1S-1, 29-44, 2026 (Hoi thao IFB 2025)

pISSN 1859-1388
elSSN 2615-9678

3.2 K&t qua phan lap

Két qua phéan 1ap dwoc 34 chung vi khuan
hoa tan 1an vo co tir 4 mau dat vung ré lda hoang
thu thap tai 2 dia diém Gao Giong va Xéo Quyt —
boéng Thap (Hinh 1). Bang 1 trinh bay chi tiét
thong tin vé dia diém 18y mau, ma dong, s6 luong
chting phan lap va toa d6 thu mau.
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Hinh 1. Ban d6 vi tri thu mau dat tai Tinh Dong Thap

Bang 1. Két qua phén tich thanh phan hdéa ly va vi sinh
clia 4 mau dat ré lta hoang thu thap & Gao Gidng, Xéo
Quyt — Bong Thap

Bang 2. Ma dong, sd dong phan 1ap, toa do
va vi trf thu mau

S6 . ... Diadiém thu
Ma do Dia diém mau (tén
va 98 nhdé  Vide  thumiu .
dong phan L moi)
A (tén ci1)
lap
Xa My i
XQ4 8 10578958 10.37564 Longy Xa My Hi¢p,
. huyén Cao
huyén Cao _ N
- N Lanh, Dong
XQ5 7 10580196 1039717 “orvPong o
Q . . Thép ap
a Gao -
GG6 11  105.61111 10.58925 Git Xa Gao
iong, o .
R Giong, huyén
huyén Cao =
- . Cao Lanh,
Lanh, Bong ., B}
GG7 8 105.62917 10.60528 | bong Tha
Thap & p

Chi tiéu phan GG6 GG7 X0Q4 XQ5
tich/ tén mau

pH 5,46 4,86 6,39 6,25
EC (mS/cm) 0,52 0,5 0,23 0,38
D6 4m (%) 3,29 3,27 297 4,08
Ham lwong 0,22 0,24 0,27 0,20
lan hoa tan

(mg/L)

T6ng ham 1,43 1,3 1,77 1,93
lwong  P20s

(mg/kg)

Tong s6 vi  1,3x106  1,9x10¢ 106 106
khuan

(CFU/g)

Tong s6 vi 102 102 10° 10°
khuan hoa tan

lan (CFU/g)

Chu thich: GG (Gao Gidng); XQ (Xéo quyt)
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Bang 3 mo ta dac diém hinh thai khuan lac,
t€ bao ctia 34 dong vi khudn phan 14p, c6 thé nhan
thdy sy da dang dang ké trong cau truc khuén lac
va hinh thaéi t&€ bao. Vé hinh dang khudn lac dang
diém thuwong sinh treong cham hodc kha nédng
sinh khdi han ché€ trén moi treong nhan tao, diéu
nay phu hop voi ddc diém cua nhiéu loai vi
khuédn séng trong moi truong dat, von can thoi
gian thich nghi va khai thac nguén dinh dudng
phtc tap [21]. Nguoc lai, khudn lac dang tron c6
xu hudng dai dién cho cdc vi khuan phat trién on
dinh va dong déu. Két qua cho thdy khuén lac
dang tron chiém wu thé voi 52.94% (18/34), trong
khi dang diém chi chiém 47.01% (16/34) (Hinh 2).

Xét vé hinh thai t€ bao, ty 1&é cau khuan
(20/34) nhiéu hon triec khuan (14/34), phan anh su
da dang cta hé vi sinh vat trong vung ré lua
hoang. Truc khuan, ddc biét la cac loai thudc chi
Bacillus va Pseudomonas, thuong duoc biét dén voi
kha nang sinh enzyme va acid hitu co gitp hoa
tan 1an kho tan trong dat [22].

Két qua nhu¢m Gram cho thay c6 30 dong
vi khuan déu 1a vi khuan Gram am, 04 dong vi
khuan Gram dwong. Diéu nay phu hop véi cac
nghién ctiu truede day, dién hinh nhu Pseudomonas
spp., thuong chiém wu thé trong méi truong dat

am va giau chit httu co, nho kha néng thich tng
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linh hoat véi diéu kién pH, d6 médn va ham lugng tai Dong Thép. Két qua ciing cho thdy tiém nang

dinh dudng bién dong [23], [24].

Nhin chung, két qua phan tich dac diém
hinh thai khudn lac va t€ bao da phan anh ro tinh

da dang ctia quan thé vi khudn viing ré ltia hoang

sinh hoc phong phu ctia ngu6n tai nguyén vi sinh
vat trong lta hoang. Day la co s quan trong dé
tuyén chon cac dong vi khuan c6 kha nang hoa

tan lan hiéu qua.

Bang 3. Dac diém hinh théi khudn lac, hinh thai t€ bao va két qua nhuém Gram ctia 34 dong vi khuén phéan lap

STT  Ma dong Dic diém hinl} thai khudn lac , Hin?l dang Gram
(Hinh dang, Mau sac, Dang bia, D$ noi) té bao
1 GG6.1 Tron, vang, nguyén, phang Que (-)
2 GG6.2 Tron, trang trong, nguyén, hoi 16i. Que )
3 GG6.3 Diém, tring duc, nguyén, phang. Que ()
4 GG6.4 Diém, tréng duc, gon séng, phéng. Cau )
5 GG6.5 Tron cé nhan, trang trong, gon song, phang. Cau ()
6 GG6.6 Tron, tréng duc, gon séng, phéng. Que (-)
7 GG6.7 biém, tréng duc, gon séng, ph:fmg. Cau )
8 GG6.8 biém, tréng duc, gon séng, ph:fmg. Que (-)
9 GG6.9 Diém, trang duc, gon séng, phang. Cau )
10 GG6.10 Diém, vang nhat, nguyén, phéang. Que )
11 GGo6.11 Tron, trang duc, nguyén, phang. Que )
12 GG7.1 Diém, tréng duc, nguyén, phang. Que -)
13 GG7.2 Diém, trang duc, nguyén, phang Que )
14 GG7.3 Diém, trang trong, gon séng, phang. Cau )
15 GG74 Diém, trang duc, gon séng, phang. Que (-)
16 GG7.5 Diém, trang duc, nguyén, phang. Cau )
17 GG7.6 Tron, trang trong, nguyén, hoi [6i. Cau +)
18 GG7.7 Diém, trang trong, gon séng, phang. Cau )
19 GG7.8 Diém, trang trong, gon séng, phang. Que (-)
20 XQ4.1 Tron, trang duc, nguyén, 16 Cau (+)
21 XQ4.2 Tron c¢6 nhan, trzfmg duc, gon séng, phéng Cau -)
22 XQ4.3 Tron, vang trong, gon séng, 161 Cau -)
23 XQ4.4 Tron khong déu, tr:fmg duc, nguyén, phéng Cau -)
24 XQ4.5 Tron, trz?'mg duc, gon séng, 16i Cau )
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STT M dong Pic diém hinl} thai khuén lac ’ Hht,h dang Gram
(Hinh dang, Mau sac, Dang bia, D¢ noi) té bao
25 XQ4.6 Diém c6 nhén, trang duc, gon séng, 16 Cau “)
26 XQ4.7 Tron, tréng duc, nguyén, 16i it Cau )
27 XQ4.8 Tron, tréng trong, chia thuy, 16i Cau )
28 XQ5.1 Piém, tréng duc, phéng, 16i Cau )
29 XQ5.2 Tron, trang trong, gon séng, 16i Que (-)
30 XQ5.3 Tron, tre“'mg, nguyeén, 16i Cau +)
31 XQ5.4 Diém, trang trong, nguyén, phang Cau (-)
32 XQ5.5 Tron, tréng trong, chia thity, phang Que (-)
33 XQ5.6 Tron, vang duc, gon séng, 161 Que (-)
34 XQ5.7 Tron, tréng trong, gon séng, 16i Cau )
Bang 4. Dac diém sinh hda cua cac dong vi khuan hoa tan 1an v6 co dwgc phan lap
STT Dong @ (2) (3) (CY)] (5) (6) (7) 8) ) (10) 11 (12) (13)
1 GGé6.1 - - + + + + + - - - + + +
2 GG6.2 - - - - + + + + - - - + +
3 GG6.3 - - + + + + + - - - + + +
4 GG6.4 - + - + - + + - - - - + +
5 GG6.5 - - - + + + + - - - - + +
6 GG6.6 - - + + + + + - - - - - +
7 GG6.7 - - + + + + + - - - - - +
8 GG6.8 - - + + + + + - - - + - +
9 GG6.9 - - + + + + + - - - + + +
10 GG6.10 - - - + - - - - . . + + N
11 GG6.11 - - - + - - - - - - + - -
12 GG7.1 - - - + + + + - - - - + +
13 GG7.2 - - - + + + + - - - + + +
14 GG7.3 - - - + + + + - - - + + +
15 GG74 - - - + + + + - - - - + +
16 GG7.5 - - - + + + + - - - + + +
17 GG7.6 - - . . + - + - + . . + )
18 GG7.7 . - - + + + + . . . . + +
19 GG7.8 - - - + + + + - - - - + +
20 XQ4.1 . - - - + - + - + . . + .
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STT Dong (1 @ G @ G 6 @ 6 © @ aa) @2 @3
21 XQ4.2 - - - + - + + - - - + + +
22 XQ4.3 - - - + - - - - - - + - -
23 XQ4.4 - - - + - - - - - - - + +
24 XQ4.5 - - + + + + + - - - - + +
25 XQ4.6 - - - + - - - - - - + + +
26 XQ4.7 - - + + + + + + - - - + +
27 XQ4.8 - - - - - - - - - - + + +
28 XQ5.1 - - - + - - - - - - + + +
29 XQ5.2 - - + + + + + - - - + + +
30 XQ5.3 - - - - + - + - + - - + -
31 XQ5.4 - - - + - - - - - - - + +
32 XQ5.5 - - - + - - - - - - + + +
33 XQ5.6 - - - + - - - - - - + - +
34 XQ5.7 - - - + + + + - - - + + +

Chii thich: “+”: Dwong tinh; “"=": Am tinh

(1): Thir nghiém Indole; (2): Thir nghi¢m Methyl red; (3): Thir nghiém Voges — Proskauer; (4): Thir nghiém Citrate Simmon;
(5,6,7,8): Thir nghi¢m sir dung nguon cacbon (5: Sucrose; 6: Maltose; 7: Glucose; 8: Lactose); (9): Thir nghiém Urease; (10): Thir
nghiém sinh H2S; (11): Thir nghiém thity phén tinh bot; (12): Thir nghiém catalase; (13): Thir nghiém di dong

Hinh 2. Ddc diém khuén lac trén moi treong NBRIP

Két qua o Bang 4 cho thdy cac chiung vi
khuén hoa tan 1an v6 co dugc phéan 1ap thé hién
s da dang r0 rét vé ddc diém sinh hda, phan anh
tiém nang khac biét trong huy dong phosphate
kho tan. Dang chua y, phan 16n cac chung duong
tinh véi catalase, chiing to hé thong enzyme ho
hdp hoat dong manh. Day la nén tang cho qua
trinh trao d6i chat nang luong cao, tao diéu kién
d€ vi khudn tiét ra cac acid hitu co tham gia truc

tiép vao hoa tan lan [21].

Kha nang st dung cac ngudn carbon da
dang nhu glucose, sucrose, maltose duoc ghi

nhan ¢ nhiéu chung, déng vai trd quan trong
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trong qua trinh 1én men va chuyén hoa
carbohydrate thanh cac acid hitu co nhu gluconic,
citric, oxalic hodc lactic acid. Cac acid nay c6 kha
nang ha pH moi truong va tao phitc véi ion kim
loai Ca?, Fe¥, AIP* trong cac mudi phosphate kho
tan, tir 46 giai phéng ion phosphate ¢ dang dé
tiéu cho cay trong [22], [23]. Bén canh d6, mot s6
chting duong tinh véi thtt nghiém thuy phan tinh
bot cho thdy kha nang phan giai polysaccharide,
cung cap thém duong don cho qua trinh 1én men
acid, gian tiép ho tro co ché hoa tan lan.

3.3 K&t qua dinh tinh kha ning hoa tan lan

vO co

Két qua Hinh 4 cho thay c6 sy khac biét rd
rét vé kha nang hoa tan lan gitta cac chung. Cu
thé, 24/34 dong vi khuan c6 chi s6 PSI < 2,0, cho
thdy kha nang hoa tan lan yéu, ¢ thé do sy san
xuat acid hitu co han ché hodc hoat tinh enzyme
khong du. Nguoc lai, 10/34 dong vi khuan c6 PSI
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> 2,5, phan anh tiém nang hoa tan lan manh.
Nhém nay nhiéu kha nang bao gom céc chung s&
httu con duong trao ddi chat hiéu qua hon trong
viéc san sinh acid hodc cac co ché khac gép phan
giai phong lan tir dang khoé tan. Bang chu y, 10
ching dwoc xac dinh véi gia tri PSI dao dong ttr
2,5 dén 3,2 do dugc ¢ ngay tht 10 (Hinh 4), dai

i
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dién cho nhém vi khudn c6 kha ning hoa tan
manh nhat trong s6 cac chung dwgc thr nghiém.
Nhiing ching nay da duoc tuyén chon dé phan
tich dinh lwong, nhim do leong chinh xac ham
lwong 1an hoa tan, lam co so cho viéc tuyén chon
dong cho thi nghiém danh gia anh hwéng ctua
mudi va pH khéc nhau [24].
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Hinh 3. Két qua dinh tinh kha ndng hoa tan 1an ctia 34 dong vi khuan phén lap

Hinh 4. PSI cta 5 dong vi khuén duoc do vao ngay 10
trén moi treong dia NBRIP (A: XQ4.1; B: XQ4.7; C:
XQ5.3; D: GG6.2; E: GG7.6)

34 Két qua dinh luwong ham lwgng lan
hoa tan

Két qua 6 Hinh 5 cho thdy ham lwong lan
hoa tan ctia 10 chung vi khuan cé sy khéc biét ro
rét gitta cac moc thoi gian. Xu huéng chung la
ham lwgng 1an hoa tan ting nhanh tir ngay 5 dén
ngay 10, sau d6 c6 dau hiéu giam 6 ngay 15. Hién
twgng nay co6 thé dugc giai thich boi qua trinh tiét
acid httu co cta vi khudn trong giai doan sinh

treong lay thira, giap pha vo lién két Ca?* trong
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cac muGi phosphate khé tan va giai phong
phosphate vao dung dich [25], [26]. Dén ngay 15,
sw giam nhe ham luong lan hoa tan c6 thé do pH
moi treong bi ha thdp qua muc, lam tic ché sy
phat trién cua vi khuan hodc dan dén hién tuong
tai két tua phosphate dwdi dang mudi thi cap,
nhu da duoc ghi nhéan trong nhiéu bao cdo trude
day [27].

Dang chu y, nam chang GG6.2, GG7.6,
XQ4.1, XQ4.7 va XQ5.3 cho thdy ham luong hoa
tan lan cao nhét, dat khoang 1.000 mg/L vao ngay
10. Day la muc dang k€ so vdi cac nghién ctu
trong va ngoai nudc, noi phan lén cac ching PSB
chi dat trung binh tir 400 — 800 mg/L trong diéu
kién nuodi cdy in vitro [23], [28]. Viéc cac chung
nay duy tri mitc hoa tan cao cho thady tiém nang
tng dung 16n trong san xudt phan vi sinh, déc
biét 6 nhitng vung dat kho khan vé dinh dudng
nhu dat mdn hodc dat phen.

Nhin chung, két qua thi nghiém nay phu
hop v6i nhitng ghi nhan trudc day cua nhiéu

nghién ctu, cho rang hoat dong hoa tan

37
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phosphate thuwong dat ciec dai sau 7 — 10 ngay
nuodi cdy, trude khi giam déan do tac ddong két hop
gitta pH, su can kiét nguon carbon va hién tuwong
tai két tua khoang. Diéu nay cung c6 co sé khoa
hoc cho viéc tuyén chon cac chung vi khuan cé
hiéu qua cao, phuc vu cac tht nghiém chuyén sau
hon vé kha nang chiu mén va chiu phen [19], [29],
[30].

Ham Iwong lin hoa tan (mg/L)
f=a) == §
= 2 =

[< =
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0
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§ e ey oy
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Hinh 5. Ham lugng lan hoa tan (mg/L) caa 10 dong vi
khuén theo thoi gian 5, 10 va 15 ngay

35 K&t qua danh gia anh hudng ctia nong do

mudi NaCl

Két qua nghién cttu cho thay ca gia tri PSI
va ham luong lan hoa tan déu giam khi nong do
mudi ting. Dong thoi, két qua cling chi ra rang
mudi c6 anh hudng dén kha nang hoa tan lan cua
ca 5 dong khao sat va mdi dong vi khuan sé chiu
anh huéng boi mudi khac nhau. O néng d6 mudi
0% ngay 5, PSI ctia ca 5 dong déu 16n hon 1,5, khi
nong d6 mudi tang 1én 1% thi ¢ 2 dong GG6.2 va
GG7.6 6 PSI giam xudng dwdi 1,0, 3 dong XQ co
PSI giam nhe dao dong dudi 1,5, diéu nay cho
thdy cdc dong ctia nhém mau XQ it chiu anh
hwéng béi mudi hon cac dong ctia nhém mau GG
(Hinh 8). Tuy nhién, khi thoi gian stress mu6i kéo
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dai dén 10, 15 ngay, cac dong GG6.2 va GG7.6 thé
hién tinh 6n dinh vé kha néng chiu dung mudi tot
hon cac dong con lai, cu thé€ dong GG7.6 ¢ nong
dd mudi 1% vao ngay 15 van giit chi s8 PSI gan
1,5 (Hinh 6).
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Hinh 6. Anh huéng ctia nong dd mudi dén PSI theo
thoi gian 5, 10 va 15 ngay

Sau 5 ngay, tat ca cac chung déu thé hién
kha ndng hoa tan lan cao nhat trong diéu kién
khong man (0% NaCl), véi nong d6 dao dong
khoang 300 - 500 mg/L. Ham luong lan giam dang
ké khi d0 man tang, giam xudng dwdi 200 mg/L &
mttc 1% NaCl (Hinh 7).

bén ngay tht 10, ham lwgng lan hoa tan
cao nhat lén dén trén 700 mg/L ¢ nong do 0%
NaCl, dac biét d6i véi cac chung GG6.2 va XQ4.7.

Tuy nhién, khi néng d6 mudi tang, gia tri nay
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giam dan, xudng con khoang 100 mg/L hodc thap
hon 6 mttc 1% NaCl. Vao ngay thit 15, ham lwong
lan tiép tuc giam, dac biét trong diéu kién dé6 man
cao, ham lwong lan dwdi 50 mg/L (Hinh 7).
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Hinh 7. Ham lwong lan hoa tan (mg/L) & cdc noéng do
mudi khac nhau theo thoi gian 5,10 va 15 ngay

Nhu vay, qud trinh hoa tan 1an dién ra t&i
uvu trong diéu kién d6 man thap va giam dan khi
nong dé6 mudi tang, mac du sy khac biét vé kha
ndng chiu min gitta cdc ching van duwoc ghi
nhan. Nhiéu nghién ctu vé kha ning chiu méan
ctia cac chting PSB da chi ra rang cac vi khuan nay
c6 muc d6 chiu mdn twong doi cao, ddc biét 1a
nhitng chung duwgc phan lap tiv dat man [31], [13].
Nguwoc lai, cac chung PSB trong nghién cttu nay
thé hién kha nang chiu man thdp hon so voi cac
nghién ctu k€ trén, do dat & Pong Thap thudc
nhom dat khong mén so véi cac khu vuc nghién

cttu khac.
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Hinh 8. Anh hudng ctia nong d6 mudi khéc nhau dén
chi s& PSI ctia dong XQ4.1 do duoc vao ngay 10

3.6 K&t qua danh gia anh huéng cua pH
khac nhau

Két qua thi nghiém danh gia anh huong
cta pH khac nhau dwgc trinh bay trong Hinh 9.
Ham luong 1an hoa tan dat mic cao nhat ¢ diéu
kién pH trung tinh, véi ham luong 1én tdi khoang
700 mg/L vao ngay thit 10, dic biét tai pH 7. O
diéu kién hoi acid (pH 5-6), vi khuan van duy tri
dwgc hoat tinh hoa tan lan ¢ muic trung binh,
trong khi méi treong acid manh (pH 3-4) va kiém
(pH 8-9) da lam giam dang ké hiéu qua hoa tan
lan.

Tac dong tic ché vi khuan ctia pH thap thé
hién r6 nhdt 6 pH 3, khi ham luong 1an hoa tan
giam xudng chi con dwdi 100 mg/L vao ngay 10.
bén ngay tha 15, kha nang hoa tan 1an suy giam &
tat ca cac mic pH cta ca 5 dong, ddc biét trong
diéu kién pH qud acid. Diéu nay cho thdy viéc
tiép xuc kéo dai véi moi truong khong t6i wu nhuw
mdn nhiéu hodc qua acid sé lam suy yéu hoat
doéng hoa tan lan cuaa vi khuan (Hinh 9). Nhitng
két qua twong tu ciing da dwoc ghi nhéan trong cac
nghién cttu trede day [32], [33], [34].

39



Nguyén Thi Hong Xuyén va CS.

. 600
)
% 500
§ 400 . B GG7.6
o
£ =300 X041
Ljn 8 200 i GG6.2
a
& 100 | _ “ mXQ4.7
: [
o 3 4 5 6 7 8 9
pH diu
800
=
> 700
o
2 600
£ 500 HGG7.6
[
2 2 a00 mXQ4.1
& & 300 I GG62
an
g 20 I‘ ‘ mXQ47
=} =
Sl fh o
ER Ill |
3 4 5 6 7 8 9
pH diu
. 800
> 700
o
P 600 z
g 500 uGGT6
2 2 400 . E B XQ4.1
£ & 300 ¥ GG6.2
on
g 200 |" B XQ47
2 100 I
= = XQ5.3
'E 0 II_" Ir“ Q
= 3 4 5 6 7 8 9
pH dau

Hinh 9. Anh huéng ctia pH dén kha ning hoa tan lan
v6 co ctia 5 dong vi khuan

Két qua cho thady cac chung vi khuan hoa
tan lan (PSB) dwoc thir nghiém khong cé kha nang
chiu dung trong moi treong qua acid, hoat doéng
hoa tan lan hiéu qua trong diéu kién pH trung
tinh. Han ch& nay c6 thé bat ngudn tir ngudn goc
cua cac chung phéan lap, von duoc thu thap tir dat
khong mang tinh hoi acid nhe va trung tinh, dan
dén su thich nghi kém v6i moi treong c6 do acid
cao. Nguwoc lai, cac chung PSB dwgc phan lap tt
dat phen thuong thé hién kha nang chiu pH thap
tot hon.
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3.7 K&t qua dinh danh bing ky thuat sinh hoc

phan t&

Két qua dinh danh ndm chung vi khuan
dwoc trinh bay trong Bang 5. Ca4 nam dong vi
khuan déu thé hién kha ndng hoa tan lan v6 co
twong do6i cao. Nhitng phat hién nay phu hop véi
cac nghién cttu trede day da ghi nhén cac dac tinh
twong tu ¢ nhiing chiang vi khudn c¢6 quan hé gan
gti [35], [36], [37], [38], [39], [40], [41], [42], [43].

Bang 5. Két qua dinh danh 5 dong vi khuan

Piém bo Do
R bao twong S6 dingky v
Dong :;g,t pha dong trén NCBI Kétluan

%) (%)

GG6.2 1096 100 9940 PX401567.1 Klebsiella sp.

GG7.6 1500 100 100 PX399132.1 Mammaliicoccus sp.

XQ4.1 1434 100 99.87 PX399130.1 Mammaliicoccus sp.

XQ4.7 1424 100 100 PX401566.1 Kiebsiella sp.

XQ5.3 1334 100 100 PX399131.1 Mammaliicoccus sp.

Cay phat sinh chung loai (Hinh 10) cho
thdy ndm chung vi khuan hoa tan lan dugc phan
lap trong nghién cttu nay (danh diu bang cham
tron do) c6 quan hé gan gai vdi cac loai da duoc
biét dén. Cu thé, cac chung GG6.2 va XQ4.7 tao
nhoém véi Klebsiella sp., 3 chung con lai ¢ quan hé
gan voi Mammaliicoccus sp.. Nhitng m6i quan hé
nay cung cd cho két qua dinh danh phéan loai va
lam noi bat sy tuwong dong di truyén cua cac
chtung phéan 1ap véi cac loai vi khudn hoa tan lan

da duwoc xac nhan.

Mammaliicoccus la mot chi twong d6i moi
duoc tach ra tir chi Staphylococcus, chu yéu duoc
ghi nhan trong cic mdi truwong lién quan dén
dong vat va con nguoi, trong khi cac bao cao vé
sw hién dién va chtic nang cua chi nay trong dat,
dac biét 1a vliing ré cay trong, con rat han ché [44].
Viéc phéat hién cac chung Mammaliicoccus sp.



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tép 135, S6 1S-1, 29-44, 2026 (Hoi thao IFB 2025)

pISSN 1859-1388
elSSN 2615-9678

(GG7.6, XQ4.1 va XQ5.3) c6 kha nang hoa tan lan
v0 co cao va duy tri hoat tinh trong diéu kién man
nhe cho thay tiém nédng sinh thai chwa dwgc khai
thac ctia chi vi khuan nay trong mdi truong dat ré.
Diéu nay goi y rang Mammaliicoccus sp. c6 thé da
thich nghi véi cac diéu kién dac thu cua hé sinh
thai dat ré lua hoang, noi thuwong xuyén chiu tac
ddng ctia ngdp nudc, man nhe va bién dong pH.
Tt goc do tinh mdi, nghién cttu nay la mot
trong s0 it cac cong trinh ghi nhan va so sanh vai

tro cua Klebsiella sp. va Mammaliicoccus sp. trong

0.113

hoat dong hoa tan lan vo6 co tir dat ré laa hoang
tai ving Déng bang séng Ctru Long. Viéc chiing
minh kha néng hoa tan lan va chiu mudi cua hai
chi nay khong chi mé rong hiéu biét vé da dang
chttc nédng ctia vi sinh vat viing ré trong hé sinh
thai ty nhién, ma con cung cap co so khoa hoc cho
viéc khai thac cac ngudn vi sinh vat ban dia lam
ché phdm sinh hoc phuc vu san xuét ndéng nghiép
bén ving trong boi canh bién doi khi hau va gia

tang xam nhap madn.

Klebsiella aerogenes strain N10

Klebsiella aerogenes strain Au-Kle1

Klebsiella aerogenes strain G539

Klebsiella aerogenes KCTC 2190 strain T68

XQ4.7

Klebsiella aerogenss KCTC 2190 strain TO6

Klebsiella aerogenes KCTC 2190 strain T10

Klebsiella quasipneumoniae subsp. similipneumoniae strain D22-A-21-24
Klebsiella pneumoniae strain SaBa-1Q-1

Klebsiella quasipneumaniae subsp. similipneumaoniae strain GC02
Klebsiella quasipneumoniae subsp. similipneumoniae strain GC04

Klebsiella pneumoniae strain Lh3

8 GG6.2
0.040

Klebsiella pneumoniae strain F04

Enterobacter asburiae strain P P23-1

0.015
Enterobacter asburiae strain LBQSKN4

005 Mammaliicoccus lentus strain 103851
Mammaliicoccus lentus strain CEMTC 1768

Enterobacter asburiae strain 172a

0.167

0.050

Mammaliicoccus lentus strain JF25
Mammaliicoccus lentus strain 77851
Mammaliicoccus lentus strain muzyellow
Mammaliicoccus lentus strain Alaal
Mammaliicoccus sciuri strain iR3.3
Mammaliicoccus sciuri strain AE12

Mammaliicoccus sciuri strain AE11 FF

Hinh 10. So d6 pha hé 5 dong vi khudn dinh danh bf?mg ky thuat sinh hoc phan t
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4  Kétluan

Nghién cttu nay da phan 1ap thanh cong 34
chung vi khuan hoa tan lan v6 co (PSB) tir dat
ving ré lta hoang duoc thu thap tai hai xa cta
tinh Dong Thap. Trong s6 cac chung duoc phan
lap, nam chang GG6.2, GG7.6, XQ4.1, XQ4.7 va
XQ5.3 thé hién kha ndng hoa tan lan vuot trdi, véi
ham luong lan hoa tan dat gan 1.000 mg/L trong
diéu kién nudi cdy in vitro. Cac chung nay duy tri
kha ning hoa tan lan twong d6i 6n dinh 6 nong
d6 NaCl 1én dén 1%, cho thdy tiém nang thich
nghi trong diéu kién dat nhiém min nhe, mét van
dé phd bién tai khu viec Dong bang song Ctru
Long. Tuy nhién, hiéu sudt hoa tan lan giam dang
ké trong moi truong c6 pH acid nhe (3—4) va moi
truong kiém (8-9), trong khi hoat tinh dat cao
nhit ¢ khoang pH trung tinh (6-7), khang dinh
vai tro then chét caa pH dat trong viéc phat huy
hiéu qua cua vi khudn hoa tan lan. Két qua dinh
danh phan t& dua trén trinh ti gen 165 rRNA cho
thdy cac chung tiém nang thudc hai chi Kiebsiella
va Mammaliicoccus, nhttng nhéom vi khuan da
duwoc ghi nhan c6 kha nang tham gia vao chu
trinh dinh dudng va cai thién tinh sdn c6 ctia lan
trong dat. Nhitng phat hién nay khong chi gop
phén lam r6 vai tro ctia hé vi sinh vat vung ré lua
hoang nhuw mot nguoén tai nguyén sinh hoc tiém
nang, ma con cung cdp co so khoa hoc cho viéc
tuyén chon va phat trién cac chung vi khuan hoa
tan 1an lam ché& pham vi sinh, hudéng téi nang cao
hiéu qua st dung phan lan va phat trién nong
nghiép bén viing trong diéu kién dat nhiém man

va bién dong pH.
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