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TOM TAT

Nghién ctru nhdm muc dich phan 1ap va xac dinh duwgc mét sé déc didm sinh hoc ctia ndm Talaromyces spp. c6
kha n&ng phan giai kali kho tan. Tlr 10 mAu dat thu thap & Ha Néi va Thai Binh da phan lap duwoc 05 ching ndm cé
d&c diém hinh thai twong ddng véi chi Talaromyces. B&ng phwong phap nudi cay trén méi trwong Aleksandrov chon
loc da xac dinh dwoc ba ching NM1, NM2 va TB cé kha nang phan giéi kali. Dwa vao dac diém hinh thai va két qua
phan tich trinh tw gene ving ITS, cac ching NM1, NM2 va TB dwoc xac dinh c¢6 mbi quan hé di truyén gan gii véi
loai Talaromyces funiculosus. Két qua nghién ctru vé anh hwéng cla thoi gian, pH dén kha nang phan giai kali cta
ba ching ndm cho th4y, & ngay nudi cay th(r 5 chi s hoa tan kali (SI) cao nhét trong khoang ti 2,26-2,33 va tai pH 6
chi sé S| cao nhéat trong khoang tir 2,22-2,56. Ngoai ra, két qua nghién cru con chi ra rdng ca ba ching nAm NM1,
NM2 va TB dé&u c6 kha néng phan giai phosphate khé tan va sinh tdng hop siderphores.

T khéa: Nam, Talaromyces, phan giai kali.

Isolation and characterization of Talaromyces spp. capable
of dissolving insoluble potassium

ABSTRACT

This study aimed to isolate and characterize some specific biological traits of Talaromyces spp. Capable of
dissolving insoluble potassium. Five fungal strains with morphological features resembling Talaromyces were isolated
from 10 soil samples collected in Ha Noi and Thai Binh provinces. Using selective Aleksandrov medium, three strains
NM1, NM2, and TB were identified as having the capability to decompose insoluble potassium. Based on the
morphological characteristics and the sequence analysis of the ITS region, the strains NM1, NM2 and TB were
determined to be closely related to Talaromyces funiculosus species. Study on the effects of time and pH on the
potassium solubilization ability of three fungal strains showed that the solubility index (SI) was highest on the fifth day
of culture ranging from 2.26-2.33 and the S| was the highest at pH 6, ranging from 2.22-2.56. Additionally, the results
also showed that all three fungal strains NM1, NM2, and TB had the ability to solubilize insoluble phosphate and
synthesize siderophores.

Keywords: Talaromyces funiculosus, potassium solubilization.

T. funiculosus va T. pinophilus dugc coi la

1. DAT VAN DE

Cac loai thudc chi ndm Talaromyces (ho
Trichocomaceae) phan bd réng va phd bién trong
tu nhién. Cac nghién ciiu trén thé giéi da chiing
minh nhiéu loai n&m thudc chi Talaromyces c6
gia tri ing dung trong nganh néng nghiép véi
nhiéu dic tinh sinh hoc quan trong. Nam

nhiing vi sinh vat quan trong trong phan giai
tan du thuc vat nho kha ning san sinh nhiéu
loai enzyme ngoai bao nhu cellulase, xylanse va
endoglucanase (Yilmaz & cs., 2014; Syrchin &
cs., 2023). Nhiéu chung ndm Talaromyces dudc
ghi nhan c¢6 kha ning d6i khang véi cac tac
nhian giy bénh & thuc vat, kich thich sinh
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trudng cay tréng, sinh siderophores c¢6 dinh sét
(Yilmaz & cs., 2014; Sahu & cs., 2019; Patel &
cs., 2021). Cac chung nhu T. funiculosus,
T. pinophilus dudc bao cido vé kha ning phan
gidi kali va phosphate khé tan, gitip téng cuong
su hap thu khoang chit 6 cay trong (Kanse &
cs., 2015; Patel & cs., 2021; Sembiring &
Sabrina, 2022).

Kali 1a nguyén t6 khoang da lugng c6 vai
trd quan trong trong chuyén héa ning lugng va
van chuyén chit dinh dudng ¢ thuc vat thong
qua cac chiic nidng hoat héa hé enzyme, cén
bing ndi bao, déng mé khi khéng. Vé6i vai tro
xuc tién qua trinh quang hdp, téng hgp dudng,
tinh bot va van chuyén dén co quan du tri, kali
la dinh dudng dic biét can thiét ¢ cay 14y hat,
cdy 4n qud, cdy &n cu trong giai doan tién thu
hoach (Dudng Céng Bing & cs., 2020). Su thiéu
hut kali c6 thé gy ra hién tuong than, ré cay
kém phat trién, ci qua coi coc, ning sudt cay
trong suy giam (Parmar & Sindhu, 2013; Giang
& cs., 2022). Tuy 12 mot khoang chat c6 ham
lugng cao trong dat, phan 16n kali, chiém ti trén
90 d&n 99% kali tong s0, ton tai trong trang thai
khé tan, bi kim giii trong thanh phan cdu tric
cua da me hoic cac 16p khoang sét (Parmar &
Sindhu, 2013). Lugng ion K* hoa tan ma thuc
vat c6 thé tiép can va hdp thu chi chiém ti 1é rat
th&p trong moéi trudng dit. Qua trinh chuyén
héa kali tit phan tit hop chat rin trd thanh dang
ion hoa tan dién ra mdt cach rat cham chap
trong tu nhién, gan nhu khong dang ké so véi
chiéu huéng ngugc lai, khi ma 6 d6 mot lugng
16n ion K* dudc cay trong hap thu qua cac mua
vu va phan con lai d& dang bi rtia troi bdi nude
mua hodc nudc tuéi. Mau thuan nay khién tinh
trang thi€u hut kali dién ra phd bién & cAy trong
trén toan thé giéi, gy anh hudéng nghiém trong
t61 phdm chat va san luong (Mouhamad & cs.,
2016). Dé giai quyét tinh trang thiéu hut kali,
cac loali phian bén héa hoc (NPK, MOP, SOP,
NOP..) dugc st dung nhu mot bién phap nhanh
chéng va phé bién. Tuy nhién, giai phap nay toén
kém vé kinh t& ciing nhu tiém 4n nhiéu hé qua
x4u cho moi trudng, gdy ra 6 nhiém dat, nudc va
su m4at can bang sinh hoc.

Mot bién phap khac dua trén co ché sinh hoc

dé giai quyét tinh trang thiéu hut kali cia cay

1540

trong mot cach bén viing va than thién véi méi
truong d6 1a b6 sung vao trong dat cac vi sinh vat
c6 kha ning phan giai kali khé tan, vi du nhém
vi khudn KSB (Potassium - Solubilizing
Bacteria) (Etesami & cs., 2017) va Burkholderia
sp. C1.1 (Giang & cs., 2020). Nam phan giai kali,
mic du déng vai tro quan trong khéong kém d6i
véi ving ré cdy trong nhung chua dudc nghién
ctiu va danh gia mot cach dady du (Velazquez &
cs., 2016). Mot s6 ching ndm phan gidi kali da
dugc cong bd trén thé gidi c6 thé ké dén nhu:
Peniclilium, Aspergillus fumigatus, Aspergillus
niger, Torulaspora globosa, Fomitopsis meliae,
Gongronella hydei, Talaromyces pinophilus
(Velazquez & cs., 2016; Kasana & cs., 2017;
2022). Diac biét,
Talaromyces pinophilus KJ3 1a ching c6 kha

Sembiring & Sabrina,

néng phan giai kali cao nh4t trong s6 10 chtiing vi
sinh vat dugc khao sat trong nghién ciu cua
Sembiring & Sabrina (2022). Két qua nay gdi mé
tiém ning tng dung hoat tinh phan giai kali caa
cac loai ndm thudc chi Talaromyces.

Vi vay, nghién c@tu nay dudc tién hanh
nhdm phan lap, tuyén chon cic ching nim
Talaromyces c6 kha ning phan giai kali tai Ha
N6i va Thai Binh. Két qui cta nghién ctu
nham phuc vu muc dich gép phan xay dung nén
ndéng nghiép hiiu co bén viing. D4y ciing 13 mot
trong sb it cac nghién cttu méi vé ndm phan giai
kali tai Viét Nam.

2. PHUGONG PHAP NGHIEN CUU
2.1. Vat liéu

Céac chung ndm dudc phan lap ti cdc miu
d4t trong ngd va lda thu thap tai huyén Gia
Lam, thanh phé Ha N6i (7 mau) va huyén
Quynh Phy, tinh Thai Binh (3 mau).

2.2, Phuong phap nghién ciu

2.2.1. Phan lap cac chiing ndm c6 kha ning
phan giai kali

Mau dat duge thu thap theo tiing goc cay
trong. Quanh géc cay, 14y 25g dat 6 mdi do sau,
tu 0-5cm, 5-10cm, 10-15cm va 15-20cm. Tron
1an lugng dat & cac d6 sadu khac nhau cua ciing
mot goc cay tao thanh mot miu dat. Mau dat



DBang Thi Thanh Tam, Nguyé&n Thi Thu, Vi Hién Anh, Pham Hdng Hién, Nguy&n Xuan Canh

dugc dung trong tii PE, ky hiéu tén mau, thong
tin mau, bao quan 6 4°C va dua vé phong thi
nghiém dé tién hanh phan lap.

Cac mau dat dugc phoi kho & nhiét do
phong va nghién nhd. Véi méi mau, can 10g dat
cho vao binh tam giac chtia 90ml nuéc cat vo
trung va lic véi toc do6 160 vong/phut trong 60
phut dé thu duge dung dich pha lodng néng d6
10"". St dung nudc cdt vo trang dé pha lodng
lién ti€p dén cac nong do tu 102 dén 10°°. Hut
50ul dung dich d4at & cac nong @6 10, 10 va
10 dé c4y trai trén moi truong PDA ¢6 bd sung
chét khang khuén Streptomycin (100 mg/l). Cac
dia phan lap dugc 4 6 nhiét d6 30°C trong 7
ngay. Cac khuén lac ndm c6 hinh dang cuéng
sinh bao ti phu hgp véi chi Talaromyces theo
mb ta cta Yilmaz & cs. (2014) duge lua chon dé
lam thuan. Sau dé, cac ching ndm dugc sang loc
kha néng phan giai kali bang cach nudi cdy trén
mdi truong Aleksandrov (0,5% glucose; 0,05%
magnesium sulfate heptahydrate; 0,0005% iron
chloride; 0,01% calcium carbonate; 0,2% calcium
phosphate; 0,2% potassium aluminum silicate;
1,8% agar) 6 30°C trong 5 ngay (Kasana & cs.,
2017). Nhiing ching ndm xuét hién vong sang
phan gidi kali trén moéi trudng Aleksandrov
dudgce lua chon cho cac nghién cttu tiép theo.

2.2.2. Dinh danh nam

So sanh hinh thai: Dya vao cac hinh thai
bao ti va cudng sinh bao ti cta ndm
Talaromyces theo mé ta cua Yilmaz & cs.
(2014). Cac ching ndm c6 diac diém hinh thai
gibng chi Talaromyces dugc lya chon 6 budc
phan lap va lam thuan.

So sanh trinh tu gene viung ITS: DNA téng
s6 dugce tach chiét theo phuong phap Masoomi-
Aladizgeh & cs. (2019) c6 cai tién, sau d6 dudc st
dung dé tién hanh phan tng PCR khuéch dai
trinh tu gene vung ITS véi cap moi ITS1 (5-TCC
GTAGGTGAACCTGCGG-3) va ITS4 (5-TCCTC
CGCTTATTGATATGC-3). San pham PCR dudc
doc trinh tu tai Cong ty 1stBASE Pte Ltd. Két qua
giai trinh tu duge xi ly bang phan mém
BioEdit. So sanh céac trinh tg DNA thu dudc véi
cac trinh tu nucleotide da cong bd trén GenBank
cia NCBI bang céng cu BLAST. Phan mém

MEGA-11 dugc st dung dé xay dung ciy phat
sinh chuing loai véi gia tri boostrap 1a 1.000 1an.

2.2.8. Panh gia kha nang phan giai kali

Danh gia kha ning phan giai kali theo
phuong phap ctia Kasana & cs. (2017). Cac
chiing nadm dudc nudi cdy trén moi truong
Aleksandrov, i 6 nhiét d6 30°C va quan sat su
hinh thanh cta vong sang phan giai bao quanh
tan ndm. Chi s6 hoa tan SI dudgc xac dinh tu
ngay 01 dén ngay 10 theo cong thiic (Premono &
cs., 1996):

Chi s6 hoa tan (SI) = (Pudng kinh khuén lac
+ Puong kinh vong sang)/Pudng kinh khuén lac

2.24. Danh gia anh hudng ctia pH dén kha
ning phan gidi kali

Anh huéng ctia pH d&n kha ning hoa tan
kali dugc danh gia theo phuong phap cia Kasana
& cs. (2017). Cac ching ndm dudc nudi cdy trén
moi truong Aleksandrov 6 cac mic pH =5, 6, 7, 8
va 9; U tai nhiét do6 30°C va tién hanh danh gia

chi s6 hoa tan kali SI sau 5 ngay nuéi cay.

2.2.5. Panh gia kha ning phan gidi
phosphate va sinh siderophores

Kha ni#ng phan giai photsphate kho tan dugc
xac dinh bang cach nudi cdy trén méi trudng
NBRIP chtia Cay(PO,)* (Babana, 2013). Chi s6
hoa tan SI dudc xac dinh tit ngay 01 dén ngay 10
theo cong thiic cia Premono & cs. (1996).

Kha ning sinh téng hgp siderophores duge
khao sat theo phuong phap ctia Schwyn &
Neilands (1987). Khéi thach chiia tdn ndm dudc
dat 1én trén moi truong Chrome azurol S (CAS).
Sau 14 ngay nudi cdy tai 30°C, sy xuat hién
vong sang xung quanh tan ndm chiing té chiing
ndm c6 kha nang sinh siderophores.

2.2.6. X1 Iy sé'liéu

Vé biéu do, xt 1y s6 liéu so b bing pham
mém Microsoft Excel 2013. Két qua thi nghiém
dugc thé hién la gia tri trung binh + d¢ léch
chudn (SD) cta 3 lan lip lai nglu nhién. St
dung phan mém Sirichai Statistics 7.0 dé xu ly
thong ké so lidu. Su khac biét gitia cac nghiém
thiic dugc xac dinh bing cach st dung phan tich
phuong sai mét chiéu (ANOVA) véi do tin cay
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P <0,05, phan mém théng ké GraphPad Prism
9.3.1.471 va Microsoft Excel 2013.

3. KET QUA VA THAO LUAN

3.1. Phan lap va
Talaromyces spp. c6 kha niang phan giai
kali khé tan

dinh danh nam

Tu 10 mAu dat tai khu vyc Ha Noi va Thai
Binh, nghién ctiu da phan lap dudc 05 chung
nam cé hinh thai bao ti va cudng sinh bao ti
phu hop v6i m6 ta ctia Yilmaz & cs. (2014) vé
chi ndm Talaromyces. Cac chiing ndm tiép tuc
dugc sang loc vé kha ning phan giai kali khé
tan trén moéi truong Aleksandrov. Két qua thu
dugec 03 chiing NM1, NM2 va TB c6 kha ning
phan gidi kali (Hinh 1 va 2).

Hién nay, ITS (Internal transcribed spacer)
dudgc coi 1a vung gen phé bién nhit gidhg nhu
“barcode” dé xac dinh méi quan hé di truyén va
tién héa 6 nhiéu loai thuc vat va nadm. Két qua
dién di san phdm PCR khuéch dai viing gene ITS
ctia 03 ching NM1, NM2 va TB cho th4y cac
vach bang c6 kich thudc tuong d6i déng nhat,

Chdng NM1

Tan ndm

Hé so
bao tt
va
cubng
sinh
bao t&

A\
AN

5%

Chdng NM2

nam trong khoang 500bp (Hinh 3), phu hop véi
kich thuéc trung binh ctia ving gene ITS 6 ndm
(Nilsson & cs., 2015). Sti dung cong cu BLAST dé
so sanh mtc d6 tuong déng trinh tu gene ving
ITS cha cac chung nghién cGu véi trinh tu
nucleotide trén GenBank, két qua cho thay cac
ching NM1, NM2 va TB c6 méi quan hé di
truyén gan giii v6i nhiéu ching ndm thudc chi
Talaromyces. Tt nhiing trinh tu gene c6 d6 tuong
dong cao véi 03 ching nghién ciu, st dung phan
mém MEGA-11 dé xay dung cdy phat sinh chung
loai, két qué cho thay cac chiing n&m NM1, NM2
va TB c6 cting nhanh phat sinh véi 02 chung
Talaromyces funiculosus 128DEC/93DEC, c¢6 gia
tri boostrap dat dugc la 88 (Hinh 4). Mic &6
tuong dong ctia cac ching nam NM1, NM2 va TB
v6i chung Talaromyces funiculosus 128DEC 14n
lugt 1a 91,28%; 91,59% va 93,37%. Mic d¢ tuong
dong cta cac chung ndm NM1, NM2 va TB véi
chung Talaromyces funiculosus 93DEC lan lugt
14 90,33%; 90,67% va 92,38%. Nhu viy, trén cd s
so sanh dic diém hinh thai va phan tich sinh hoc
phan ti, buéc ddu da xac dinh duge 03 chung
ndm NM1, NM2 va TB c6 kha ning phan giai
kali thudc chi Talaromyces.

Chung TB

Hinh 1. Dic diém hinh thai cia ching NM1 (Al, Bl),
ching NM2 (A2, B2) va chung TB (A3, B3) sau 7 ngay nudi cAy trén moéi truéng PDA
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Hinh 2. Kha nang phan giai kali ctia chung NM1 (A),
chiung NM2 (B) va ching TB (C) sau 5 ngiy nubi cay trén moéi truéng Aleksandrov

3.2. Panh gia kha niang phan giai kali ctaa
cac chung nam

3.2.1. Xac dinh chi s6 hoa tan kali cta céac
ching nim

Trén cd s6 kha ning phan giai kali & thi
nghiém sang loc, nghién ciiu tiép tuc danh gia
vé kha ning phan giai kali cia ba chiing ndm
NM1, NM2 va TB théng qua phan tich chi sé
hoa tan SI dudc xac dinh ti ngay 1 dén ngay
tht 10 (Bang 1). Trong d6, gia tri SI cang cao
chtng té kha niang phan gidi kali trén mot don
vi dudng kinh khudn lac cang 16n. O ngay diu
tién, vi sinh vat dang trong giai doan thich nghi
v6i moi truong nén cac hoat dong trao déi chat
chua dudc thé hién rd rét, vong sang phan giai
kali chua xuét hién, cac gia tri SI déu bing 1.
Hoat tinh phan giai kali ctia cac ching bat dau
quan sat dudgc t ngay tha 2 va dat mtic cao
nh4t tai ngay nudi cdy thi 5 véi chi s6 SI cia
cac ching kha tuong duong nhau, nim trong
khodng 2,26 dén 2,33. Két qua nay cao hon so
v6i chi s6 hoa tan kali cia ndm Fomitopsis
meliae RCKF7 va Aspergillus tubingensis
RCKF5 trong nghién c@iu cua Kasana & cs.
(2017). Cu thé, chi s6 hoa tan kali SI caa cac
ching RCKF5 va RCKF7 nim trong khoang
2,06 dén 2,15. T ngay thi 5 dén ngay 10, tuy
vong sang phan giai kali van xuat hién nhung
gia tri SI ¢6 xu huéng gidam dan, nguyén nhan cé
thé do cac chiung ndm da thich nghi t&t v6i moéi
truong nudi cdy din dén kich thuéc tdn nam

tang nhanh hon so véi téc d6 ting cua vong
phan gidi. Ngay nudi cay thi 5 duge xac dinh 1a
thoi diém vong sang phéan giai kali cia céc
chiing ndm dudc thé hién rd rét nhat, day 1a mot
thong tin c6 ¥ nghia tham khdo véi cac nghién
ctiu cung dé tai sau nay.

3.2.2 Anh hudng cua pH téi kha niang phan
gii kali

pH 12 mét yé&u t6 quan trong anh hudng téi
kha n#ng thich nghi va ing dung ctia ching vi
sinh vat 6 nhiing méi truong tu nhién da dang
khac nhau, vi du diéu kién dat chua hodc dat
kiém. Sau 5 ngay nudi cay, két qua cho thay ca
ba ching ndm NM1, NM2 va TB déu sinh
trudng t6t va thé hién ro rét kha niang phan
giai kali ¢ dai néng do pH rong tit 5 dén 9. Miic
pH 6 dén 7 dugc coi 1a t61 vu véi cac ching ndm
tuyén chon, tuong tng véi cac gia tri SI cao
nhat trong khoang tu 2,22 dén 2,56 (Hinh 5).
Theo cong bd ctia Kasana & cs. (2017), kha
ning phan gidi kali cia ndm Fomitopsis meliae
RCKF7 ciing t6i uu ¢ mtc pH béng 6 véi gia tri
SI bing 2,15. Nhu vay, cac chung ndm NMI,
NM2 va TB c¢6 cung mtc pH téi uu véi
Fomitopsis meliae RCKF7 va c6 kha ning
phan giai kali t6t hon Fomitopsis meliae
RCKF7. D6 pH trong khodng 6 dén 7 ciing
chinh 14 mtc phu hop cho su phat trién cuaa
nhiéu loai cay trong nhu khoai tay, ngo, laa
my, yén mach, cu cai dudng va mdt s6 cay ho
dau (Mccauley & cs., 2009).
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@) @ @) Thang

- # v >

Hinh 3. K&t qua dién di sin phdm PCR khuéch dai ving gene ITS ctia cac chiing NM1 (3),
NM2 (1) va TB (2) v6i cap moéi ITS1/ ITS4

Talaromyces radicus 1-104

Talaromyces yunnanensis 9

Talaromyces purpureogenus MD00J31
99— Talaromyces flavus HSW-15
S Penicillium janthinellum FC

86 —— Talaromyces sp. D725
L Tal aromyces ruber

Talaromyces purpurecgenus B49 0419

95 { Talaromyces sp. OTU029 AN-2016
99

Talaromyces flavus XSD-46

99

Talaromyces purpurogenus DTO173E6

Talaromyces purpureogenus KLJ2
Talaromyces funiculosus UOA/HCPF 13814
Talaromyces yunnanensis HFMS

Alternaria sp. 35MAR

Talaromyces funiculosus 128DEC

88 Talaromyces funiculosus 93DEC
TB

94 NM2

Talaromyces funiculosus 8MAR

Hinh 4. CAy phat sinh chung loai cac ching ndm NM1, NM2 va TB
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Bang 1. Chi s6 hoa tan kali (SI) ctia cac chting nAm NM1, NM2 va TB

Ching ndm
Ngdy NM1 NM2 B

1 1,00 + 0,00% 1,00 + 0,007 1,00 + 0,00%
2 2,21 +0,06° 2,20 + 0,02 2,17 + 0,04™
3 2,22 +0,05" 2,24 +0,02" 2,18 +0,02°
4 2,23+0,07° 2,26 +0,02° 2,20 + 0,12
5 2,33+0,02° 2,26 +0,04° 2,29 +0,05°
6 2,19 + 0,02™ 2,19 + 0,08° 2,20 +0,10™
7 2,14 + 0,02% 2,10 +0,02° 2,17 +0,01™
8 2,10 + 0,03° 2,08 +0,03° 2,15 + 0,03
9 2,08 + 0,04° 2,06 + 0,04% 2,10 + 0,03™
10 2,08 +0,01° 2,01 +0,02° 2,08 +0,02°

Ghi chu: 86 liéu thé hién la gia tri trung binh + d6 léch chuan (SD) ctia ba l4n ldp lai ngdu nhién. Céc gi4 tri
trong cung mét cot c6 mau tu theo sau khic nhau biéu thi su sai khéc c6 y nghia ¢ muc P <0,05.

2,5

3%}

11

o

—

Chi sé hoa tan kali SI

01

o
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Hinh 5. Chi s6 hoa tan kali theo do pH sau 5 ngay nudi cay

3.3. Danh gia kha nang phan giai
phosphate va sinh siderophores

Bén canh tinh trang thiéu hut kali, cay
trong cling thudng xuyén d6i mat véi trang thai
thiéu phosphate va siit bsi nhiing khoang chat
nay ton tai cht yéu & cac dang hop chat khoé hoa
tan trong di4t (Ahmed & Holmstrom, 2014;
Kanse & cs., 2015). Véi muc dich tuyén chon cac
tac nhan sinh hoc c6 kha ning cai tao dat trong
mot cach hiéu qua va toan dién, nghién ctiu tiép

tuc phan tich kha ning phan giai phosphate va
¢d dinh sit clia cAc chiung ndm NM1, NM2 va
TB, tit d6 c6 thé danh gia mét cach diy du hon
tiém nang tng dung cla cic chiing ndm nay dsi
véi cay trong.

Siderophores 14 nhiing phan ti kich thuéc
nhé ¢6 &i luc manh vé6i sét, duge vi khudn va
nim tiét ra méi trudng dé trd thanh dang trung
gian gitp t€ bao hap thu sit mot cach dé dang
hon. Nho sy xuét hién cta siderophores do vi
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sinh vat tiét ra ma ham lugng Fe (III) hoa tan
trong dAt tang 1én. K&t qua 1a toan thé quin xa
bao gébm vi sinh vat ving ré va cac loai thuc vat
déu thuan 10i hon trong viéc tiép can va hap thu
vi chat nay. Siderophores dugc chia thanh nhiéu
loai dwa vao ciu tric héa hoc, trong do
siderophores do ndm san sinh chu yéu thudc
nhém hydroxamates (Ahmed & Holmstrém,
2014). D& khao sat kha nang sinh téng hgp
siderophores, cac chuing nam NM1, NM2 va TB
dugc nudi cdy trén mobi truong CAS. Sau 14
ngay, ca ba chiing NM1, NM2, TB déu xuat hién

T O 0 el

(A

(B)

vong sang xung quanh tan ndm véi duong kinh
vong sang lan lugt 1a 0,27 + 0,06; 4,19 = 0,78;
1,37 £ 0,25 (cm). K&t qua nay da xac dinh dugc
ca ba ndm nghién cttu déu c6 kha ning sinh
siderophores (Hinh 6). Vong sang cua chung
NM2 rd nét va c6 dudng kinh 16n nhat, thé hién
kha ning sinh siderophores tot nhat trong s6 03
chting nam dugdc khao sat. Trén thé gidi, mot s6
nghién cttu da cong bd vé ndm Talaromyces cb
kha nang sinh siderophores, nhu Talaromyces
trachyspermus (Sahu & c¢s., 2019) hoidc
Talaromyces pinophilus M13 (Patel & cs., 2021).

S dia s o LS i

©

Hinh 6. Kha niang sinh tong hgp siderophores ctia chiing NM1 (A),
ching NM2 (B), chung TB (C) sau 14 ngay nudi ciy trén méi truong CAS
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Hinh 7. Chi s6 phan giai phosphate ctia 03 chting nAim NM1, NM2 va TB
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Phosphate 14 nhan t6 da lugng déng vai tro
thiét yéu cho su sinh trudng, phat trién cta cay
trong. Gidng nhu kali, phosphate trong dat
thudng ton tai 6 trang thai khong tan khién cay
tréng gip nhiéu khé khan dé st dung va cin
dén su hd trg cia cac nhém vi sinh vat cé kha
ning phan gidi (Kanse & cs., 2015). Kha ning
phan gidi phosphate cia cac chiing ndm dugc
xac dinh bing chi s6 hoa tan SI trong 10 ngay
nudi cdy (Hinh 7). Theo d6, cidc vong sang phan
giai phosphate xuat hién ti ngay thi 2 va cac
gi tri SI dat mtic cao nhat & ngay thi 5. Ching
NM1 c6 kha niang phan gidi phosphate cao hon
so v6i hai chiing ndm con lai véi SI ngay tha
5= 2,37 + 0,05. NM1 ciing chinh 14 chiing ndm
c6 chi s6 hoa tan kali cao nhat 6 ngay nudi cay
thi 5.

4. KET LUAN

Nghién ctiu da phan lap duge 03 ching ndm
NM1, NM2 va TB c6 dic diém hinh thai giéng
v6i chi Talaromyces. Két qua phan tich trinh tu
gene vung ITS cho thdy cac chung NM1, NM2
va TB c6 mo6i quan hé di truyén gan g vdi loai
Talaromyces funiculosus. Chiing NM1 c6 kha
ning phan giai kali va phosphate t6t nhat véi
chi s6 SI 1an lugt 1a 2,33 + 0,02 va 2,37 + 0,07.
Ching NM2 c6 kha ning sinh téng hop
siderophores t6t nhat véi duong kinh vong sang
1a 4,19 + 0,78. Day 1a céng bo dau tién vé kha
nang phan giai kali, phosphate va sinh téng hop
siderophores cua cac ching ndm thudc chi
Talaromyces tai Viét Nam. Can tiép tuc cac
nghién ctu sdu hon dé c6 thé tng dung cac
chliing ndm c6 kha n#ing phan giai kali khé tan
trong san xudt ch& phdm sinh hoc phuc vu
ndéng nghiép.
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