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Microbial products used in agricultural production often contain
several strains of microorganisms with high biological activity. One
of the microorganisms currently receiving much attention is the group
of Phosphate Solubilizing Microorganisms (PSM). This study was
conducted with the aim of finding bacterial strains capable of
effectively solubilizing phosphate. From 08 soil samples, 04 bacterial
strains were isolated on NBRIP medium, all of which had phosphate
solubilizing ability; among them, the BGL-16 strain showed the
highest phosphate solubilizing activity, reaching 362.7 mg/L. The
colony of strain BGL-16 is round, white-yellowish, flat, with serrated
edges, smooth, dry surface, short rod-shaped cells, Gram-negative,
and motile. Sequencing results and comparison of the 16S rRNA gene
sequence with standard strains published on EzBioCloud data showed
that strain BGL-16 is considered a new species candidate of the genus
Pseudomonas and is named Pseudomonas sp. BGL-16. Through
evaluation and comparison with previous publications, it is shown that
the strain Pseudomonas sp. BGL-16 has great potential for research
and application in the production of microbial products for sustainable
agricultural production.
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Ché pham vi sinh tng dung trong san xuat néng nghiép thuong chia
mot vai chung vi sinh vat cé hoat tinh sinh hoc cao, mét trong nhirng
vi sinh vat duoc quan tdm nhiéu hién nay 1a nhém phan giai lan
(PSM- Phosphate Solubilizing Microorganisms). Nghién ciu nay
dugc thuc hién véi muc tiéu tim ra chung vi khuan c6 kha ning phan
giai 1an hiéu qua. Tir 08 mau dat trong, tién hanh phan lap trén moi
truong NBRIP di thu dugc 04 chung vi khuan, tit ca déu c6 kha ning
phan giai 1an; trong d6, chung BGL-16 thé hién hoat tinh phan giai
lan cao nhit, dat 362,7 mg/L. Khuén lac cia chung BGL-16 c6 dang
tron, mau tring nga vang, det, bia rang cua, bé mit tron, lang kho, té
bao dang que ngan, Gram am va c6 kha ning di dong. Két qua giai
trinh tu va so sanh trinh tu gen 16S rRNA véi cac chang chuan cong
bé trén dit liéu EzBioCloud cho thay chiung BGL-16 duoc coi la ung
vién loai mai thudc chi Pseudomonas va dugc dat tén khoa hoc la
Pseudomonas sp. BGL-16. Qua danh gia va so sanh véi nhitng céng
bé trudc do cho thiy, ching Pseudomonas sp. BGL-16 rét cd tiém
nang trong nghién ctru dé tng dung vao san xuat ché phim vi sinh
phuc vu san xuit néng nghiép bén virng.
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1. Pat van dé

Photpho (P) 1a chit dinh dudng quan trong cho sy sinh truéng va phat trién cua cay trong. P
tham gia vao cac qua trinh trao d6i chat quan trong nhu hap thu chat dinh dudng, oxy hoa sinh
hoc va chuyén hoa ning lwong [1]. Trén thé gigi khoang 52,3 ty tan phan bon goc P duoc sir
dung hang ndm d¢ duy tri mic P s&n c6 trong hé théng dét - cay trong [2]. Tuy nhién, chi khoang
15 - 20% trong s6 lugng nay duoc cay trong sir dung [31, phan con lai bi két tua boi cac cation
kim loai trong dat nhu sat, nhém, magie, canxi,... c6 thé lam giam khd nang hép thu dinh dudng
cua cay trong va gdy tich tu chat doc hai trong moi truong dat. Phan l6n luong phén 1an duoc bon
cho cay trong 1a phan v6 co (phan hoa hoc), day c6 thé 12 nguyén nhan din dén cac van dé vé moi
truong nhu 6 nhiém nude ngam,... [4]. Hién nay, dat canh tac nodng nghiép ¢ Viét Nam dang gap
phai hién tugng thoéi hda va bac mau; dé tang d6 phi nhiéu cua dét, nguoi nong dan thuong bon
phan N-P-K. Tuy nhién, hau hét phan bon cé chira P ton tai trong dit o dang kho tiéu do lién két
véi ion kim loai. Mét trong nhiing giai phap duoc ap dung dé cai tao dat la s dung vi sinh vat,
dic biét 1a cac ching vi sinh vat ban dia vi chdng thé hién hoat tinh 6n dinh va c¢6 kha ning thich
nghi t6t voi didu kién ngoai canh. Nhiéu hoat tinh quy cua nhém vi sinh vat dat da gop phan cai
thién do phi nhiéu, can bang dinh dudng, cai thién céac tinh chat ly hoa cua dét, cai thién cau tric
dat va giam thiéu 6 nhiém moi truong do hién tuong rira trdi [5], [6], nhu: kha ning phén giai 1an
[7], c6 dinh dam [8], phan giai cellulose [9], [10].... Ddc biét, chung con cd kha nang chuyén héa
cac chat dinh dudng trong phan bon cung cip cho cay trong [11], phan giai cac chit hitu co trong
dat, chuyen cac chat kho tan thanh dé tan gidp cho cay trong dé dang hap thu [12], gitip thuc day sy
phét trién cua thuc vat [13] va bao vé thuc vat khoi sy tan cong ciia mam bénh [14]. Hang nam,
lwong phén 1an dugc st dung trong trong trot rat I6n, nho nhitng loi ich to I16n tir cac chung vi
khuan phan giai 1an (PSM- Phosphate Solubilizing Microorganisms) cé thé mang lai nhu hoa tan P
v co (khoang chat) khéng hoa tan va khoang hoa P hitu co khong hoa tan tao ra san pham ma cay
tréng cé thé hap thu dwoc [15]. Do do, viéc nghién ciru phan l4p va tuyén chon ching vi sinh vat cd
kha ning phan giai 1an kho tan dinh huéng phuc vu san xuat ndng nghiép ludn dwoc quan tam.

2. Vit liéu va phwong phap nghién cau
2.1. Vt ligu

Nguyén lidu: Cac mau dt trong ngé, lua duoc thu thap tai Thai Nguyén, Bic Giang va Vinh Phiic.

Hoa chat: Mai truong NBRIP gém: 5,09 Cas(POs). (Biobasic); 0,259 MgSO..7H,O (Sigma-
Aldrich); 0,2g KCI (Biobasic); 0,1g (NH4)2SO4 (Trung Quéc); 5g MgCl.6H,0O (Biobasic); 10g
glucose (Viét Nam); 20g Agar (Viét Nam); nudc 1 lit va pH 7,0.

2.2. Phwong phdp

Phwong phdp thu mau

Tién hanh thu mau dat theo TCVN 7538-6:2010 [16], mau déat dwoc iy ¢ d6 sau 6 - 15 cm,
sau khi da loai bo 5 cm phan dét va loai bo sinh khéi thuc vat, s6i da bang ray kich thugc 2 mm.
Mau dat (8 miu; 100 gam/miu) duoc thu tai cic dia phuong bao gom: xa On Luong — huyén Phd
Luong — tinh Thai Nguyén (4 mau), xa Bong Ky - huyén Yén Thé - tinh Bic Giang (2 mau), xa
Yén Binh — huyén Vinh Tuong — tinh Vinh Phuc (2 mau).

Phwong phap phén ldp

Mau dat (10 g) duoc cho vao binh tam giéc 250 ml ¢6 chtra 100 ml nudc cat vo trung, lac voi
tdc do 100 vong/phut trong 20 phut. Tiép dén, mau dugc pha lodng theo day thap phan lién tiép
cho dén khi dat ndng d6 pha lodng 10, Dich huyén phu (0,1ml) & mdi ndng d6 pha lodng duoc
cy trai trén moi truong thach dia NBRIP [17]. Cac dia mdi truong ndy dugc tp nguoc Va u cac
dia petri & nhiét d6 30°C trong 5 ngay. Trén mdi mau phan lap, cac chung vi khuan c6 kha ning
phan giai 1an s& hinh thanh c&c vong phan giai (vong trong subt) bao quanh khuan lac trén méi
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truong NBRIP. Cac chung vi khuin c6 kha nang phan giai P sau d6 s& dugc cay chuyén sang cac
dia petri chira méi truong NBRIP khac dé 1am thuan.

binh tinh kha nang phan giai 1&n kho tan ctia cac chung phéan 1ap thong qua xac dinh duong
kinh vong phan giai l1an Cas(POa), theo cong thirc [18]:

k=D —-d(cm)

Trong do:

- k 1a duong kinh phén giai lan (cm);

- D 1a duong kinh vong phéan giai (cm);

- d 1a dwong kinh 16 duc (cm)

Kich thuéc vong phén giai duge do sau 5 ngay nudi ciy.

Hinh thai khuan lac, té bao va nhudm gram cua vi khuan phan lap dugc tién hanh phan tich
theo phuong phap cua Nguyén Xuéan Thanh va cong su (2007) [19]. Khuan lac dwoc quan sat vé
hinh dang, mau sic, do bong va bé mat. Té bao vi khuan duogc kiém tra qua kinh hién vi sau khi
nhuém gram dé xac dinh tinh chat gram va hinh dang té bao. Kha nang di dong cua vi khuan
duoc thyuc hién trén moi truong thach mém (5g Agar/ 1 lit méi truong).

Phwong phdp xdc dinh khd nang phén gidi 1an kho tan

Hoat tinh phan giai 1an kho tan dugc xac dinh dua trén sy bién thién nong do PO ¢ trong
dich nuéi ciy bang phuong phap so mau xanh molybdate [20]. Chung vi khuan duoc nudi trong
binh tam gi4c chira 25 ml méi trudng NBRIP long (nhiét do: 30°C, trong 4 ngay nudi lic 150
vong/phat). Dich sau khi nudi cay dugc ly tam ¢ 10.000 vong/phit, ¢ 4°C trong 10 phdt. Hat dich
trong sung 30 ml nuéc mdi binh, thém 8 ml hdn hop khir tao mau va thém nudc cat dén vach dinh
muc (50ml), lic déu, dé yén 20 phit, so mau ¢ budc séng 820 nm. Dya vao phuong trinh dwong
Chuan y = 0,5337x + 0,0248 (R2=0 ,9995) thé hién méi twong quan giita do hap thu tia UV vai
ndng do6 dich PO,> dé xac dinh gia tri ndng do PO,* c6 trong mbi trudng nudi cay.

Dinh danh chiing phan gidgi 1an kho tan da tuyén chen

Dinh danh phan tir va xay dung so d6 pha hé: DNA tong sé cia chiing tuyén chon duoc tach
chiét theo phuwong phap ciia Sambrook & Russell (2001) [21]. Trinh tu gen 16SrRNA duoc khuéch
dali, s dung cap moi 27F GAGAGTTGATCCGGCTCAG va 1495R
CTACGGCTACCTTGTTACGA va duoc doc trinh ty théng qua hé thong Applied Biosystems
3730 xI DNA analyzer st dung Big Dye terminator cycle sequencing kit v.3.1 (Macrogen, Han
Quéc). St dung dir lieu cong bd trén EzTaxon dé nhan dién chung phan lap
(https://www.ezbiocloud.net/). Ty 1& twong ddng Vé trinh tu gen I6n hon 98% va caa chung nao
Ién nhat s& dugc lra chon 1a gan nhat. Bong thoi, vi tri phan loai cia chung phan lap duoc xay
dung bang phan mém MEGA 7.

X 1y s6 liéu

S6 lidu duoc xur ly bang phian mém Microsoft Excel 2019 va sir dung phan mém SPSS 20.0
vé6i kiém dinh Duncan dé so sanh khéc biét trung binh giira cac chung vi khuan.

3. Két qua
3.1. Phan ldp cac ching phan gidi 1an ter dét trong

Tir 08 mau dét trong thu tai tinh Bic Giang, Thai Nguyén va Vinh Phiic da phan lap duoc 15
chung vi khuén, trong d6 c¢6 04 chung vi khuan c6 kha nang phan giai 1an (01 chung dugc phan lap
tir mau dét trong l0a tai tinh Bac Giang, 02 chiing tir dat trong lUa tai tinh Thai Nguyén va 01 chang
tir dat trong ngd tai tinh Vinh Phuc). M6t sé dic diém cua 4 chang dugc trinh bay tai Bang 1.
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Bang 1. Két qua phan ldp ching vi khudn c6 khd nang phdn gidi |1an tir dat trong

Tinh Kha Puwong kinh vong

o f?r']‘-’“ bja dicm Diic diém khudn lac H {22;26" chit  namgdi  phan gii lan
9 y Gram dong Cas(PO4)2 (cm)
BGL-16 BicGiang | 'OM UaNgngavang, det, bia o o o0 - + 3,1240,2
rang cua, tron, lang kho
Thai Tron, trang sira, det, bia ring P ) b
bLo1 Nguyén cua, tron, lang khd Que ngan * 2,3£0,15
Thai Tron, tring nga, bia nguyén, P i b
DLOS  Nguyen 18, bé matbong, lang ust ~ QUe MO * 2,57£0,15
PLO3  VinhPhgc O™ ang trong, bianguyén, oy ppe ; + 1,8°+0,15

16, tron, lang w6t

Ghi ch: Céc cha trong cling mét cot biéu thi s sai khdc cé y nghia thong ké 6 mitc a < 0,05
Dau “-": khong co kha nang/ am tinh
Dau “+”: co kha nang/ dwong tinh

Hinh 1. So sanh khda nang tao vong phan gidi 1an cua cac chung phan ldp dwoc
Ghi cha:
1.1 Bé:i ching (a); Vong tron phén gidi 1an Cas(PO4). ciia dong BGL-16 (b)
1.2 boi chung (a); Vang tron phan gigi lan Cas(P0s), cua dong DLO1 (b)
1.3 Doi chung (a); Vang tron phan gigi lan Cas(P0s), cua dong DLO6 (b)
1.4 Doi ching (a); Vong tron phan giai lan Cas(PO.), cua dong PLO3 (b)

Két qua tir Bang 1 cho thay, khuan lac cua cac chiing vi khuan phan l1ap c6 hinh dang tron, voi
mau sic thay ddi tir tring trong, trang sira dén trang nga. Bé mat khuan lac ¢6 sy da dang, gom:
bong, tron, lang wdt hodc lang khd, va khuan lac ¢ 2 dang la bia nguyén hoic bia ring cua. Vé
dic diém té bao, cac chung vi khuan nay c6 hinh dang hinh cau nho hoic que ngan, ca 4 chang
déu thé hién tinh chat gram &m va c6 kha niang di dong. Puong kinh vong phan giai Cas(POs);
ctia cac chang vi khuan phan lap dugc dao dong tir 1,8 dén 3,1 cm (hinh 1) cho thiy kha ning
phan giai lan vo co cua chiing kha manh. Kha ning nay dic biét quan trong trong viéc cung cip
ngudn P d& hap thu cho cdy trdng, gitip ting cudng ning suat va phét trién hé ré. Két qua nghién
ctiu ¢6 sy twong dong véi nghién cau cia Nguyén Duc Thanh va cong s nam 2019 vé hinh thai
va kha nang phan giai 1an cta cac chang vi khuan, trong d6 mau T2917 va T3602 c6 hinh thai
khuan lac hinh tron, 15i tron bong, mau vang nhat va mau tring duc; hinh thai té bao c6 hinh que
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ngan, hinh cau; tinh chat gram thé hién &m tinh; c6 kha niang di dong; dwong kinh phan giai
Ca3(PO4)2 dat 3,7 va 2,2 cm [18].
3.2. Xdc dinh khd ndang phdn gidi |an cuaa cac chiing da phén lgp
banh gia kha ndng phén giai lan cua cac chung vi khuan di phan lap trén méi trudng NBRIP
long cho thay hiéu qua phén giai 1an bién dong ¢ muc sai khac c6 y nghia gita cic chung va
duoc néu tai bang 2.
Bang 2. Két qua dinh lrong PO4* tir cac chuing phan lap

STT Ky higu chiing Ham lwgng POs*
1 BGL-16 362,78+ 2,69
2 DLO1 312,9°+3,81
3 DLO06 225,6+ 3,39
4 PLO3 302,8°+ 2,33

Ghi cha: Cac ché trong cling mét cét biéu thi sw sai khdc c6 y nghia thong ké 6 mike a < 0,05

Két qua dinh luong PO,3"trong dich trong sau khi ly tam dich nudi cay thé hién kha niang
phan giai 1an cua tat ca 4 ching vi khuan dao dong tir 225,6 mg/L dén 362,7 mg/L. Chung BGL-
16 co kha nang phan gidi lan cao nhat (dat 362,7 mg/L), trong khi chung DLO6 c6 hoat tinh phan
giai 1an thap nhat (225,6 mg/L). Két qua nay cho thiy su blen dong vé kha niang phan giai lan
gilra cac chung vi khuan, tir d6 goi y rang co6 su khac biét vé hoat tinh cua enzym phosphatase
hoic cac co ché phan giai 1an trong méi chung vi khuan 1a khéc nhau.

Khi so sanh véi két qua nghién ciru cia Nguyén Thu Huong (2018) [22], hoat tinh phan giai
lan cua chung BGL-16 cao hon véi chung HD3 (14,26 mg/L) khoang 20 lan. Hoat tinh phan giai
lan kho tan cua chung BGL-16 ciing cao hon gap 2 1an so véi chung CF3 dugc cong b boi
Nguyén Buc Thanh (2020) [18] khi phan lap va tuyén chon vi khuan phan giai 1an kho tan tir dat
trong ca phé tai khu vuc Tay Nguyén, trong d6 dong vi khuan CF3 ¢6 kha ning phan giai 1an cao
nhat 1a 145,55 mg/L. Ngoai ra, két qua nghién cau nay c6 su tuong déng véi nghién cau cua
Qingwei Zeng (2023) khi phan lap va xac dinh vi khuan hoa tan Ian tir viing ré cia cay duong dé
xac dinh quan thé vi khuan hoa tan 1an va chic ning cta ching trong dit ven dudng do thi, trong
d6 7 chung c6 hoat tinh hoa tan 1an cao tir 150-453 mg/L [23].

Tir két qua nghién ctru dinh tinh va dinh lwong vé kha nang phan giai 1an cua 4 chang vi
khuan phan lap dugc, BGL-16 duoc lua chon 1a chang c6 tiém ning nhét va phuc vu cho cac
nghién ctu tiép theo.

3.3. Pinh danh ching vi khudn tuyén chen

Trinh ty gen 16S rRNA cua chung BGL-16 (kich thude 1416 nucleotide) dugc so sanh véi cac
chang chuan cong bé trén dir liu EzBioCloud cho thiy ching BGL-16 ¢6 muc do twong dong
97,88% voi hai chang vi khuian Pseudomonas aeruginosa JCM 59627 (BAMAO01000316) va
Pseudomonas paraeruginosa PA7T (ON359917) va tir 95,11 - 96,47% v&i céc thanh vién khéc
thuoc chi Pseudomonas (Bang 3). So sanh véi gidi han chan (<98,7%), chung BGL-16 dugc coi
la tng vién loai maéi, thuoc chi Pseudomonas [24]. So d6 pha hé (phylogenetic tree) ddng thoi
dugc thiét 1ap (hinh 2) ciing cho thay chung BGL-16 dugc sap xép thudc chi Pseudomonas,
nhung giit vi tri doc 1ap véi hai loai cong bd gan nhit bao gom Pseudomonas aeruginosa JCM
5962" (BAMAO01000316) va Pseudomonas paraeruginosa PA7T (ON359917). Dya vao dit liéu
so sanh trinh ty gen 16S rRNA va so dd pha hé, chung BGL-16 duoc dit tén khoa hoc la
Pseudomonas sp. BGL-16.
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Bang 3. So sanh s firong dong vé trinh tir gen 16S rRNA cua ching BGL-16 véi cac loai gan nhat cong bé
trén di# liéu EzTaxon

o £ Ty I¢ twong So .
Loai gan nhat di‘)ﬁg (%) nucleotide

sai khac
Pseudomonas aeruginosa JCM 59627 (BAMA(01000316) 97,88 30/1416
Pseudomonas paraeruginosa PA7T (ON359917) 97,88 30/1416
Pseudomonas otitidis MCC103307 (AY953147) 96,47 50/1416
Pseudomonas lalkuanensis PEOST (MF943158) 96,46 50/1411
Pseudomonas tohonis TUM18999" (LC645211) 95,90 58/1416
Pseudomonas solani Sm006T (LC744517) 95,90 58/1416
Pseudomonas furukawaii KF707T (AJMR01000229) 95,89 58/1411
Pseudomonas boanensis DB1T (MZ358391) 95,89 58/1411
Pseudomonas alcaligenes NBRC 141597 (BAT101000076) 95,48 64/1416
Pseudomonas sediminis P1117 (NIQU01000015) 95,41 65/1415
Pseudomonas indoloxydans IPL-1T (DQ916277) 95,40 65/1413
Pseudomonas paralcaligenes MRCP1333T (MT604974) 95,27 67/1416
Pseudomonas resinovorans LMG 2274 (Z76668) 95,22 67/1403
Pseudomonas wenzhouensis A20T (GCA_021029445) 95,20 68/1416
Pseudomonas insulae UL073T (KX621132) 95,11 69/1411

"Pseudomonas indoloxydans IPL1T (DQ916277)
JJ.’JLijseudomonas sediminis PI11T (NIQUO1000015)
99 Pseudo oleovorans subsp. oleovorans DSM1045T (NIUB01000072)

————— Pseudomonas hydrolytica DSWY01T (MK248116)
[ “Stutzerimonas frequens” DNSP21T (POUJ01000005)
100 — Stutzerimonas stutzeri ATCC17588" (CP002881)
99 I: Pseudomonas tohonis TUM18999T (LC645211)
Pseudomonas solani Sm006T (LC744517)

97 Pseudomonas alcaligenes NBRC14159T (BATI01000076)

ﬁ':'j}’seudomonas subflava YIMB01952T (ON778731)

92

Pseudomonas paralcaligenes MRCP1333T (MT604974)

[ Pseudomonas oryzagri MAHUQS58" (MT514506)

100 ———Pseudomonas oryzae KCTC32247T (LT629751)
Pseudomonas citronellolis NBRC103043T (BCZY01000096)
96 Stutzerimonas nosocomialis A3170T (QLAE01000067)
‘Pseudomonas glareae KMM9500T (LC011944)
89 Pseudomonas insulae UL0O73T (KX621132)
63 Pseudomonas lalkuanensis PEO8T (MF943158)
E|:‘j Pseudomonas furukawaii KF707T (AJMR01000229)
99 Pseudomonas boanensis DB1T (MZ358391)

Pseudomonas otitidis MCC10330T (AY953147)
seudomonas paraeruginosa PA7T (ON359917)

100 Pseudomonas sp. BGL-16
Pseudomonas aeruginosa JCM 59627 (BAMAO01000316)

0.005

Hinh 2. So' d@6 pha hé ciia ching BGL-16 véi cac loai gan nhat thugc chi Pseudomonas dia vao trinh tye
gen 16S rRNA

4. Két luan

Tir 08 miu dat trong ngd va lda tai cac tinh Bic Giang, Thai Nguyén va Vinh Phic, da phan
lap dugc 04 chung vi khuan c6 kha ning phan giai lan. Trong d6, ching BGL-16 c6 kha ning
phan giai 1an cao nhat véi higu suat dat 362,7 mg/L. Dya vao két qua phan tich trinh ty gen 16S
rRNA va phan tich so d6 pha hé, chung BGL-16 la tng vién loai méi thugc chi Pseudomonas,
danh phap khoa hoc cua ching BGL-16 dugc xac dinh la Pseudomonas sp. BGL-16.
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Loi cam on
Nghién cau nay duoc thuc hién voi su tai tro kinh phi tur dé tai cip co s¢ cua Truong Pai hoc
No6ng Lam — Dai hoc Thai nguyén, ma s6 T2024-14.GV. Nhédm tac gia xin tran trong cam on!
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