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Tém tit. Trudce thuce trang bién doi khi hau, xam nhap mdn, viéc nghién ctru tuyén chon dong ndm soi
¢6 kha ndng chiu mén va cé hoat tinh cellulase cao ting dung trong néng nghiép dang la van dé cap
thiét. Muc tiéu cua nghién ctru la tuyén chon duoc cdc dong ndm Trichoderma spp. c6 hoat tinh
cellulase cao va c6 kha nang chiu man. Tt cac mau dat vung ré cdy lta hoang tai cac xa cta tinh Dong
Thap, da phan lap duoc 110 dong ndm Trichoderma spp. phong phti, da dang vé hinh dang, mau séac va
6 cac dédc diém déc trung cta loai. Trong dé ¢ 29 dong sinh tong hop enzyme cellulase ngoai bao ¢
hoat tinh CMC (Carboxymethylcellulose) cao véi duong kinh vong phan giai CMC dao dong ttr 25,00
mm dén 33,33 mm. Cac dong ndm tiém nang da duoc chon d€ danh gia kha nang chiu mén ¢ nong do
0%o, 5%o, 10%o, khi ndng d mudi cang cao thi sw sinh trudng, phat trién, hoat tinh sinh cellulase ctia
cac dong ndm Trichoderma spp. cham lai. Két qua tuyén chon duoc 3 dong ndm tiém nang TP17, TP42
va TP107 c6 hoat tinh cellulase manh (AD 2 25 mm), & noéng do mudi NaCl 10%o., dudng kinh vong
phén giai cellulase dao dong tir 25,00 mm - 28,00 mm. Két qua dinh danh dong ndm TP107 c6 d6 tuwong
dong véi Trichoderma asperellum KC993073.1 1a 98,37%.
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Abstract. In the context of climate change and saltwater intrusion, research on selecting filamentous
fungal strains with salt tolerance and high cellulase activity for agricultural applications has become an
urgent issue. The objective of this study was to screen Trichoderma spp. strains exhibiting high cellulase
activity and salt tolerance. From rhizospheric soil samples collected around wild rice plants in
communes of Dong Thap Province, a total of 110 Trichoderma spp. strains were isolated, showing rich
diversity in morphology, color, and characteristic features of the genus. Among them, 29 strains were
capable of synthesizing extracellular cellulase enzymes with high CMC (Carboxymethylcellulose)
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activity, with the diameter of the hydrolysis zones ranging from 25.00 mm to 33.33 mm. The potential
strains were further evaluated for salt tolerance at concentrations of 0%o, 5%o, and 10%o. NaCl. As salt
concentration increased, the growth, development, and cellulase production of Trichoderma spp. strains
decreased. Three potential strains, TP17, TP42, and TP107, were selected for their strong cellulase
activity (AD > 25 mm); at 10%o NaCl, the cellulase hydrolysis zone diameters ranged from 25,00 mm to
28,00 mm. The identification results showed that strain TP107 exhibited 98.37% similarity to
Trichoderma asperellum (accession number KC993073.1).

Keywords: Cellulase, rhizosphere of wild rice, salinity tolerance, Trichoderma spp.

1 Mo dau

Hién nay cac hoat dong khai thac tai
nguyén nudc thugng ngudn, bién déi khi hau va
nudc bién dang da va dang gdy ra nhiing tac
dong tiéu cuc dén Dong bing song Cru Long
(PBSCL), trong d6 xam nhdp mdn dugc xem la
mot trong nhitng tac dong nghiém trong nhat [1].
Theo thong ké cua Cuc thong tin khoa hoc va
cong nghé qudc gia, nam 2011 han han da lam
nudéc mdn xam nhdp nhiéu dia phuwong viung
DBSCL sém hon trung binh nhiéu nam. Tai mot
s0 tinh ven bién DBSCL, nudc bién xam nhép sau
vao céac song, rach khién cdc dong séng bi nhiém
man tk gitta thang 2, gdy anh huwéng nghiém
trong dén doi sOng nguoi dan va hoat dong san
xudt nong nghiép. Nam 2016, DBSCL tiép tuc
htng chiu thiét hai ndng né véi dién tich lua bi
anh hudng trén 160.000 ha, hoa mau trén 7.000 ha
va sd ho dan bi anh huwong la 400.000 ho. Bén nam
2020, han man lai xay ra voi ceong d6 va quy mo
16n hon, ranh giéi anh huwong boi d6 man 16n hon
4 g/l chiém dién tich 1.688.600 ha [2, 3]. Nong do
mubi cao lam ddt kém mau mo, giam kha nang
gitt nudc, giam da dang sinh hoc, gay hai cho su
phat trién cua cay trong va hé sinh thai. Ngoai ra,
DBSCL c6 khoang 50% dién tich ddt phen méan
chiém khoang 70% dién tich dat nong nghiép cta
khu vue. Viéc nghién ctru, tuyén chon vi sinh vat
c6 kha nang chiu mén thich nghi véi diéu kién khi
hau khic nghiét phuc vu cai tao dat trong rat can
thiét.

Trong t€ bao thuwc vat, cellulose la thanh

phén chiém ti 1é cao nhat. Hang nam, ¢6 dén hang
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ti tan cellulose tich liy trong dat dudi dang réc
thai httu co thwce vat hoac do chinh thwe vat thai
ra trong qua trinh sinh truéng phat trién [4, 5].
Tuy nhién, viéc phan huy cellulose bang phuong
phép vat ly va héa hoc phtic tap, ton kém va gay
doc hai cho moi trueong. Trong khi d6, viéc xtt ly
cac chdt thai hitu co chita cellulose bang cong
nghé sinh hoc, dac biét st dung cac enzyme
cellulase ngoai bao ttr vi sinh vat sé c6 nhiéu uu
diém vé ca mat ky thuat, kinh t€ va moi truong,.
Mit khac, viéc ing dung enzyme cellulase dé€ xu
ly phé€ phu pham noéng nghiép, dong thoi tao ra
cac san pham phu nhu thitc dn gia stc, con sinh
hoc, biogas, ... dang 1a hudng phat trién tiém nang

ctia cong nghé sinh hoc [6].

Chi ndm déng vai trd quan trong trong
ndng nghiép bang cach phan hiy cac san pham
phu va quan ly chat thai moi truong. Ndm
Trichoderma spp. hién nay dang pho bién va phéan
bd rong rai trén toan thé gidi, hién dién gan nhu
trong tdt ca cac loai ddt va trong mot s6 moi
treong song khac voi mat dé cao. Ndm ¢d nhiéu
co ché kiém soat bénh hai thuc vat nhu: Canh
tranh dinh dudng, tao chdt khang sinh hay tiét
t¢€ bao ky chu

(glucanases, chitinases, cellulases,...),

enzyme thay phan vach
dong vai
tro quan trong trong viéc phan huy chat hitu co
trong dat [7-9]. Nhiéu dong ndm tiét ra luong
cellulase cao hon so vo6i vi khudn, trong do
Trichoderma spp. 1a dong dan dau [10]. Hau hét
cac cellulase thwong mai la cdc enzyme wa nhiét
do ndm soi Trichoderma reesei san xuat. Qua trinh
nay cho thay, ndm soi la nhitng chat tiét protein

ngoai bao hiéu qua va c6 thé san xuét cac enzyme
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cellulase cong nghiép vai s6 lwong kha thi. Vi san
xuat enzyme cellulase rat ton kém, nén viéc s
dung phu pham nong nghiép cé thé cung cip chat

nén ré hon dé giam téng chi phi.

2 vVat liéu va
nghién cttu

phuong phap

2.1  Ngu6n phéan lip nim

Nam Trichoderma spp. duoc phan lap tir dat
ving ré cay lua hoang thu dwoc tai cdc xa Tan
Hoa, Tan bién, Gia Thuén, Tan DBong, Tan Thdi,
Go Cong Pong, Tan Phu Dong, tinh Bong Thap.

2.2 Hoa chit va moi truong

Moi truong TSM (Trichoderma Specific
Medium): MgS0..7H20 0,2 g; KaHPO4 0,9 g; KCI
0,15 g; NHiNOs 1 g; Glucose 3 g; Agar 20 g;
Chloramphenicol: 500 mg; nuwdc cat (vira du) 1000

mL.

Modi trueong PDA (Potato Dextrose Agar):
Khoai tay 200 g, Dextrose 20 g, Agar 20 g, nudc
cat 1000 mL.

Chloramphenicol, Congo Red, NaCL

2.3 Phuwong  phép lap ndm

Trichoderma spp.

phan

Phwong phap nay duoc thuc hién dua trén
mo ta cua Kumar va cs [11]. Can 1 g dat cho vao 9
mL nudc cdt vo trung dwgc mau pha loang cé
nong do 10-. Vortex déu trong 15 - 30 phut. Hut 1
mL dich tir mau pha lodng nong d6 10 vao 9 mL
nudc cat vo trung tron déu duge nong do pha
loang 102 ti€p tuc cho dén 6ng nghiém cudi cung
c6 nong do 105. Hat 0,1 mL dung dich & 3 nong
d6 pha loang 103, 104, 10 va trang déu 1én dia
mo6i truong TSM c¢6 bd sung khang sinh
chloramphenicol. Cac dia dugc t ¢ 28 + 2°C trong
96 gio. Lua chon cdc khudn lac riéng ré cdy
chuyén sang moi treong PDA dén khi chi con mot

loai khuan lac. Nam Trichoderma spp. duoc giam
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dinh so bd dua vao hinh thai khuan lac va hinh
thai t& bao khi quan sat bang kinh hién vi quang
hoc & vat kinh 100 X. Cac miu nim thuin dwoc
bao quan ¢ 4°C va duoc st dung trong qua trinh

nghién ctru.

24 Phuong phap xic dinh hinh thai nim
Trichoderma spp.

D&c diém hinh thai khuan lac va hinh thai
t€ bao cua cic dong phan lap duoc danh gia theo
phuong phép cua [12]. Déac diém khuén lac bao
gom hinh dang, mau sic. Dic diém t& bao bao

gom sgi ndm, cudng bao ti, thé binh, bao tu.

2.5 Phuwong phap khao sat hoat tinh cellulase
ctia ndm Trichoderma spp.

Cdy nam Trichoderma spp. vao mdi truong
PDA chtta CMC 2%. Dia sau khi cdy duwgc t ¢ 28 +
2°C trong 24 gio. Sau 24 gio nudi cdy, nhiét do u
s& duwoc nang 1én 37°C trong 3 - 5 ngay nham han
ché€ su lan rong ctia khuan lac va thu vong phan
giai CMC t6i da. Xac dinh duong kinh vong tron
phan hty bang cach d6 ngap dung dich Congo
Red vao dia trong 30 phut va rita bang dung dich
NaCl 1 M. Cé vong sang halo thi vi ndm c6 kha
nang phan huy CMC, khong cé vong sang thi vi
ndm khong phan huy CMC.

Chi tiéu theo doéi: Xac dinh hoat tinh CMC
béng cach do kich thuéc vong phan giai (D - d,
mm): D - d > 25 mm: Hoat tinh manh; D - d > 20
mm: Hoat tinh kha manh; D - d > 15 mm: Hoat
tinh trung binh; D - d < 15 mm: Hoat tinh yéu.
Trong do: D la duong kinh vong phan giai, d la
duong kinh khuan lac [13].

2.6 Phwong phap khao sat kha nang chiu man
cta ndm Trichoderma spp.

Nudi cdy nam Trichoderma spp. trén moi
treong PDA c6 bd sung nong d6 mudi NaCl la
0%o, 5%o va 10%o. Dwa vao duong kinh khuan lac,
thoi gian hinh thanh bao tt, mat s bao tt va hoat

93



Tran Thuy Ai Tam va CS.

tinh enzyme cellulase dé danh gia anh huong cua
d6 man lén kha ndng sinh truong va phat trién
cla ndm soi.

danh  ndm

2.7 Phuwong phiap dinh

Trichoderma spp.

Chung ndm duwgc nudi trong moi truong
PD (khdng c6 agar) & 28 + 2°C, lac 200 vong/phtt
trong 3 ngay. Sau d¢, tién hanh chiét tach DNA
tong s0. Thuc hién phan tng PCR khuéch dai
DNA vung ITS ctia ndm. Cap moi cd kha nang
khuéch dai DNA vung ITS & nhiéu loai ndm khéac
nhau gom:

ITS1 (TCCGTAGGTGAACCTGCGG)
ITS4 (TCCTCCGCTTATTGATATGC).

San pham PCR dugc tinh sach va dwoc giai
trinh twv DNA boi Cong ty Phu Sa Genomics.
Trinh t DNA thu duoc sau giai trinh tw sé dwgc
phan tich bang phan mém BioEdit 7.2, MEGA-X
va so sanh voi dir liéu trong Ngan hang gen Qudc
t&€ (GenBank) st dung chuong trinh BLAST.

2.8  Phuong phap xtt ly sd liéu

Phan mém Microsoft Excel 2013 dwoc st
dung dé€ tinh toan, ghi nhan s6 liéu. Phan mém
SPSS duwoc dung dé phan tich phuong sai
ANOVA, kiém tra murc dd khéc biét y nghia cua
cac nghiém thttc thong qua LSD (Least Significant
Difference - Khac biét c6 y nghia nho nhat) véi
mturc d6 tin cay 95% (p = 0,05)

3 K&t qua va thio luan

3.1 K&t qua phan lap ndm Trichoderma spp.
viung dat ré ciy lta hoang & tinh
bong Thap
Mau dat tr vung ré cay lda hoang thu tir

cac xa: Tan Hoa, Tan Dién, Gia Thuédn, Tan Dong,

Tan Thoi, Go Cong Déng, Tan Pha Pong, tinh

Pong Thap duoc phan lap trén moi truong TSM

c6 bo sung khang sinh chloramphenicol. Sau khi t

O 28 + 2°C trong 96 gio thdy xudt hién nhiéu

khuan lac véi kich thude, hinh dang, mau sdc

khac nhau nhung cha yéu la nhitng khuan lac ¢6
soi tréng, bao tit mau xanh hodc xanh vang.

Hinh 1. Trichoderma spp. phan 1ap tit viing ré cay lua hoang tai tinh Dong Thap va Trichoderma spp. phan lap tir
ché& phdm sinh hoc Tric6 - PHCT trén moéi truong TSM
(Hinh A, B. Mau cdy trang tir vliing ré cay ltia hoang tai Dong Thap. Hinh C. Mau cdy trang tir ch& pham Trico-
PHCT.)

Két qua da phan lap duwoc 110 dong nam ti
ving ré cay ltia hoang va 1 dong ndm Trichoderma
sp. doi chiing duoc phan lap tit ché phdm sinh
hoc Trico - DPHCT. Két qua quan sat hinh thai cho
thdy da s& khuan lac mau trang, to ndm phét trién
nhanh sau 24 gio nuoi cdy. Tiép tuc theo doi thém
thi sau 48 - 72 gio nhan thdy ching chuyén sang

xanh luc cho dén xanh den dadm. Khuan lac c¢é
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dang hinh tron dén gan tron, mot sd dong tao
thanh cac vong dong tam, mat sau thuwong ¢ mau
xam trang, vang hay xanh den. Khi quan sat
khuén ty va bao tit ctia 110 dong nam cho thdy tat
ca déu mang dac trung cta loai Trichoderma spp.:
Soi ndm trong sudt ¢ vach ngan, gia sinh bao tk
tran, khong c6 dinh phong to, cudng bao ttx c6 cau

trac phan nhanh va c¢é hinh chai, bao tir dinh c6
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dang hinh tritng, hinh oval, trong qua trinh phat
trién mot s6 dong nam tiét sic t6 vang vao moi

treong va ¢ mui dira ddc trung. Két qua cing

phtt hop véi m6 ta dédc diém hinh thai khuan lac
cting nhu t€ bao cua mét s6 dong nam Trichoderma

spp. ctia Shafiquzzaman Siddiquee (2017) [12].

Hinh 2. Hinh dang khuan lac va hinh dang t& bao ctia dong TP107 dwoc phan lap tir ré cay lda hoang
(Hinh A. Khuén lac sau 24 gio; Hinh B. Mt trede khuén lac sau 72 gio; Hinh C. Mt sau khuén lac sau 72 gio; Hinh
D. Hinh dang t€ bao dwéi kinh hién vi 100 X; Hinh a. Bao tt; Hinh b. Thé binh)

Két qua cing twong tw nghién ctu vé cac
dong Trichoderma spp. duoc thu thap trén dat
vueon tinh Binh Dwong va dat riing Langbiang
tinh Lam Dodng. Bao tr thuong hinh thanh day
ddc, tao 16p mau xanh réu dam. Bao ttt hinh thanh
c6 mat d6 day déc, tao nhiing vong tron dong tam
hwéng ra ngoai mép dia [14].

Theo nghién ctu gan day ctua DJ Viét
Phuong [15], sy phat trién caa ndm Trichoderma
spp. bat dau bang su phat trién cta cac to ndm
trang trong 24 gio dau, sau 48 gio thi cé mau xanh

luc dén 72 gio thi c6 mau xanh dam.

32 Két qua khao sat hoat tinh cellulase
cia nam Trichoderma spp. tit cic mau
phan lap dwoc

110 dong nam Trichoderma spp. da phan lap
duoc danh gia kha nang sinh tong hop enzyme
cellulase ngoai bao dua trén kha nang phan giai
cellulose trén dia thach véi nguoén co chat CMC.
Trong cung diéu kién nudi cdy hoan toan giong
nhau, dua trén dueong kinh vong phan giai CMC
budc dau phadn nhém ndm s¢i c6 hoat tinh
cellulase khac nhau (Hinh 3 va hinh 4).

Phan b6 mirc d9 hoat tinh cellulase

45.00%
40.00%
35.00%

< 30.00%

< 25.00%

= 20.00%

= 15.00%
10.00%

5.00%

42.73%

27.21%

0.00%
Hoat tinh manh

Hoat tinh kha
manh

Hoat tinh trung ~ Hoat tinh yéu

binh

Mirc do hoat tinh cellulase

Hinh 3. Biéu d6 phan bd mtic d hoat tinh cellulase ctia 110 dong ndm Trichoderma spp. phan lap duoc

Hinh 3 cho thdy, cac dong nam Trichoderma
spp. phan lap va mau ddi ching c6 kha ning

phan gidi cellulose nhung ¢ cac mic do khac
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nhau. Két qua c6 84/110 dong ndm cé kha nang
sinh enzyme cellulase ngoai bao c6 kha nang

phan giai CMC va tao thanh vong sang quanh
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khuén lac véi duong kinh khéc nhau dao dong ti
0,00 mm dén 33,33 mm. C6 29/110 dong manh
(duwong kinh vong sang quanh khudn lac dao
dong tr 25,00 mm dén 33,00 mm) chiém 26,36%,
4/110 dong kha manh (duong kinh vong sang
quanh khuén lac dao ddng tir 20,00 mm dén 25,00
mm) chiém 3,63%, 30/110 dong ¢ murc trung binh

(duwong kinh vong sang quanh khudn lac dao
dong tir 15,00 mm dén 20,00 mm) chiém 27,27%,
47/110 dong ndm c6 kha ndng sinh enzyme
cellulase ngoai bao ¢ hoat tinh phan giai CMC &

mutc yéu (duong kinh vong sang quanh khuan
lacnho hon 15 mm) chiém 42,73%.

A B

Hinh 4. Vong phéan giai CMC ctia cac dong ndm Trichoderma spp
(Anh A: TP1; Anh B: TP31; Anh C: TP107; Anh D: Déi chiing)

Két qua nghién cttu vé hoat tinh cellulase
cua 110 dong nam Trichoderma spp. phan lap duoc
c6 phan thdp hon so két qua nghién ctu cua
Pham Thi Kim Thao va cs [16], khi Trichoderma
spp. phan lap tir mau t rom va ba thai ndm c6
duong kinh vong phan giai CMC lan luot la 60
mm va 100 mm. Kha ndng sinh cellulase cao cua
nam Trichoderma spp. la do luwong cellulose cd
trong mau rom va ba thai ndm rat lén. Két qua
nghién cttu lai cao hon so véi két qua nghién ctru
ctia D6 Viét Phuong [15] khi phan 1ap Trichoderma
spp. tit qua ca phé mdc c6 duong kinh vong phan
giai CMC trong khoadng 11,7 - 19,8 mm, than canh
cdy ca phé muc c6 duong kinh vong phan giai
CMC trong khoang 12,1 - 17,1 mm. Cellulose co
trong qua ca phé chiém khoang 25% va trong than
cay chiém 45%. Cac két qua nghién ctru déu gop
phan khéang dinh tic dong ctia ngudn phan lap
dén kha nang sinh tong hop enzyme cellulase. Do
dé, su chi phéi ctia thanh phéan co chét cellulose

anh hudng dén hoat dong cua cellulase.

Nhiéu nghién ctru da phan lap vi sinh vat
dé thr kha nang sinh enzyme cellulase ttr nhiéu
nguodn nguyén liéu khac nhau. Theo nghién cttu

ctia Nguyén Ngoc Trtic Ngan va Pham Thi Ngoc
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Lan [17] kha ndng phan giai cellulose ctia vi sinh
vat phan 1ap tit vo gd ctia nha may san xuat tinh
bdt sén cho thay, mitc dd phan giai cellulose khac
nhau gitra cac dong vi sinh vat nhu sau: Ndm méc
c6 duwong kinh vong phan giai 27,00 mm - 28,50
mm, xa khuan c6 duong kinh vong phan giai
21,00 mm - 24,00 mm, vi khudn c¢6 duwong kinh
vong phan giai 23,00 mm - 24,50 mm. Nguyén Thi
Thu Thuy va cs [18] phan lap vi sinh vat phan giai
cellulose tir bai rdc, xudng mun cwa va mot s6
vung dat canh tac ¢ tinh Thira Thién Hué ¢ muc
do phan giai cellulose khac nhau gitta cac dong vi
sinh vat nhue sau: Ndm mdc c6 duong kinh vong
phéan giai 21,00 mm - 24,00 mm, xa khuan co
duwong kinh vong phan giai 22,60 mm - 24,30 mm,
vi khuan c¢6 duong kinh vong phan giai 22,80 mm.
Theo nghién cttu cta Vo Thi Thu Ngan [19]
phan lap vi khudn c6 kha nang phan giai cellulose
tir con moi (Coptotermes formosanus) va vo sau
riéng cho thay, 28/33 dong vi khuén sinh enzyme
cellulase ngoai bao c6 kha nang phan giai CMC va
tao thanh vong sang quanh giéng thach voi
duong kinh khac nhau dao dong tir 11,73 mm dén
35,77 mm. Khi so sanh hoat tinh sinh enzyme

cellulase ctia ndm Trichoderma spp. trong nghién
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cteu véi mot sd vi sinh vat phan lap tir cdc ngudn
nguyén liéu khac nhau cho thay, kha nang sinh
enzyme cellulase cia mau nam phan lap tir viing
dat ré cay lda hoang kha cao. Cac dong ndm
Trichoderma spp. phan 1ap tir viing dat ré cay lda
hoang c6 kha nang phan giai cellulose rat manh
voi dueong kinh vong phan giai CMC cao 33,33
mm. Trong khi d6, cac nghién cttu phan lap nam
mdc phan giai cellulose & cac nghién ctru khac cho
duong kinh vong phéan giai cao nhat chi tir 24,00

mm hoac 28,50 mm.

Duwa vao dwong kinh vong phan giai CMC,
29 dong nam c6 kha nang sinh enzyme ngoai bao
phéan giai CMC cao da duoc lwa chon dé thuc hién

thi nghiém danh gia kha nang chiu man tai cac

nong do mudi khac nhau.

3.3 K&t qua khao sat va tuyén chon dong nim
Trichoderma spp. c6 kha nang chiu man

Két qua khao sat kha nang chiu mén cua 29
dong nam Trichoderma spp. thong qua duwong kinh
khuan lac sau 24 gio, 48 gio, 72 gio nuodi cay; mat
s0 bao tr sau 72 gio nudi cdy va duong kinh vong
phan giai cellulase trén moéi trueong PDA (2%
CMC) b6 sung mudi NaCl ¢ 3 nong dd 0%, 5%o
va 10%o. Trong do, chi tiéu dwong kinh vong phan
giai la chi tiéu quan trong nhat, Trichoderma spp.
c6 kha nang chiu mén la dong ndm c6 hoat tinh
enzyme ngoai bao on dinh trong diéu kién man va
diéu kién binh thuwong (Hinh 5 va bang 1).

Hinh 5. Duong kinh khuén lac ctia ndm Trichoderma spp. sau 48 gio nudi cdy trong mdi trudong bd sung mudi
A: Dong nam TP107 ¢ diéu kién b6 sung NaCl; B: Ddi ching & diéu kién b6 sung NaCl; B1. Nong d6 0%o;
B2. Néng d6 5%o; B3. N6éng d6 10%o

Bang 1. Buong kinh vong phan giai cellulase ctia cac dong Trichoderma spp. trong mdi truong PDA 2% CMC c¢6 bd
sung mudi

Puong kinh vong phan giai (mm)

Dong nim
0%o 5%o 10%o
TP1 30,0cde 25,2b¢ 21,6%
TP2 26,88hi 18,48h 16,61k
TP5 24,8 16,0k 15,2
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DPuong kinh vong phan giai (mm)

Dong nim
0%o 5%o 10%o
TP7 31,8abe 27,62 24 4cde
TP14 29,84de 26,8 24,8bcd
TP17 32,0 28,62 25,8abe
TP19 31,0pcd 24,6 23,4be
TP31 31,0pcd 27,62 22,8¢f8
TP33 28,2¢f8 20,6¢f 17,2hi
TP42 32,0 28,42 26,8
TP47 27,4f8 22 ,4de 17,8
TP48 25,01 14,24 13,6!m
TP59 25,2hi 16,2iik 15,21
TP62 27,08h 14,44 12,2mn
TP76 24,6 16,4ik 12,2mn
TP78 27,4f8 16,2iik 13,6m
TP79 27,218 14,44 14,64
TP83 25,01 17,2k 16,01k
TP85 27,218 22 ,4de 19,0ni
TP88 25,01 18,28h 14,04
TP91 25,20 16,4k 14,84
TP92 29,0¢f 23,6 20,28h
TP98 29,0¢f 27,62 23,4def
TP101 24,81 13,6 10,4n
TP102 24,81 14,24 13,6!m
TP107 33,62 29,02 27,42
TP108 24,08 20,018 20,84e
TP109 25,01 14,44 12,2mn
TP110 26,88hi 13,6! 10,40
DC (D6i chitng) 27 4% 24,0 20,468
F #% - -
CV (%) 4,9% 8,0% 9,3%

Ghi chii: Means followed by the same letter within a column are not significantly different (p < 0.01).

K&t qua nghién ctru cho thdy, nong d6 mudi giai CMC trong moi treong bo sung mudi 10%o
NaCl cang cao thi hoat tinh sinh enzyme cellulase cao nhét [an luot 1a 27,4 mm; 26,8 mm; 25,8 mm
cua ndm Trichoderma spp. phan lap cang giam. Ba va khdc biét c6 y nghia 99% so v6i cdc dong ndm

dong ndm TP107, TP42, TP17 ¢ kha ning phan  con lai. Khi so sanh duong kinh vong phan giai
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CMC voi BC (20,4 mm) chitng minh dwoc cac
dong ndm phéan lap trong nghién ctru vira chiu

dwoc man, vira sinh cellulase cao.

Ba nong d6 mudi 0%o, 5%o, 10%0 thi duong
kinh vong phén giai CMC cua dong ndm TP17 lan
lwot la 32,0 mm, 28,6 mm, 258 mm; dong nam
TP42 la 32,0 mm, 28,4 mm, 26,8 mm; dong nam
TP107 1a 33,6 mm, 29,0 mm, 27,4 mm. 3 dong nam
TP17, TP42, TP107 la cac dong manh vi hoat tinh
cellulase & ca 3 ndong d6 mudi 0%o, 5%o, 10%0 gan
nhu khong khéac biét, déu c6 duong kinh vong
phan giai CMC ¢ mttc manh (AD > 25 mm) va du
& nong d6 10%o thi kha nang sinh cellulase van

twong dong nhu ¢ nong d6 0%eo.

Qua két qua hoat tinh sinh cellulase trong
moi truong bd sung nong dé6 mudi NaCl ¢ 3 nong
dd 0%o, 5%o, 10%0 déu thdy duoc, khi nong do
mudi cang cao thi sy sinh trudng, phat trién, kha
nang sinh cellulase ctua cac dong ndm Trichoderma
spp. phan lap cang giam. Két qua nay tuong dong
v6i nghién cttu ctia Tran Thi Nguyét [20] khi phan
lap cac dong vi sinh véat chiu man c¢6 kha nang c6
dinh dam d€ san xudt phan vi sinh cai tao dat
trong rau. Két qua da cho thay khi nong d6 mudi
cang tang thi su phat trién ctia vi khuan giam
hodc nging phat trién va mat d6 t&€ bao giam rd
rét khi néong d¢ mudi tang tir 6 dén 10g/L. Diéu
nay c6 thé duoc giai thich la do, khi tdng nong do
NaCl qué cao sé tao ra 4p sudt tham thiu cao
trong moi treong, lam cho nuwéc di chuyén ra khoi
t&€ bao vi sinh vat, gay hién tuong co nguyén sinh
lam giam hoat dong sdng va su phat trién caa vi
sinh vat. Nong d6 mudi cao tao ra su tich tu ion
Na* va CI- trong moi treong gay stress cho t& bao,
cac ion nay c6 thé anh huéong dén can bang ion
ndi bao va chitc nang mang t&€ bao, lam gian doan
qua trinh trao d6i chat va truyén tin hiéu trong té€
bao, anh hudng dén sy sdng con cua vi sinh vat.
Nong d6 mudi cao lam thay ddi cau trac mang t&
bao va lam giam tinh tham thau ctia mang, anh
huong dén kha nang hap thu chét dinh dudng va

loai bo cac chat thai, gay giam hiéu suat trao doi
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chat va phat trién cua t&€ bao. Ngoai ra, nong do
mudi cao cd thé tic ché hoat dong ctia cac enzyme
trong t€ bao vi sinh vat, lam gian doan qua trinh
chuyén hoéa, sinh truong. Cac enzyme cé thé bi
bién tinh hodc mét chiic ndng & nong dd6 mudi

cao.

Cac khao séat vé duong kinh khuan lac, mat
s6 bao tir nham muc dich danh gia kha ning sinh
truong va phat trién cua cac dong nam
Trichoderma spp. trong cac diéu kién c6 bé sung
mudi NaCl véi nong d6 khac nhau. Tuy nhién,
hoat tinh sinh enzyme cellulase la chi tiéu quan
trong dé danh gia kha nang chiu mén cta dong
ndm, dong Trichoderma spp. duoc tuyén chon la
dong mac du trong diéu kién nong d6 NaCl cao
van c6 kha nang sinh cellulase cao nham muc dich
stt dung enzyme cellulase d€ phan huy chat nén
trong diéu kién méan. Vi vay, két qua tuyén chon
duoc 3 dong sinh cellulase manh nhat trong diéu
kién b6 sung mudi NaCl & ca 3 néng dé la TP107,
TP42 va TP17.

34 K&t qua dinh danh nim

Dong ndm TP107 c6 két qua phan giai
cellulase manh nhét trong diéu kién mdn duoc
chon @€ giai trinh tu gene. Két qua giai trinh tw
gene ITS1 va ITS4 dong nam c6 601 nucleotide.
Két qua cho thdy dong nam TP107 c¢6 trinh tw
twong dong voi cac trinh ty gene ctia ngan hang
gene NCBI v6i do tuong dong la khoang 98,37%
(Hinh 6). Cu thé, dong ndm TP107 twong dong voi
cac trinh tw gene dong ndm sau Trichoderma
asperellum KC993073.1. Két qua nay cling tuong
ung véi ddc diém hinh théi (cuéng bao ti phan
nhanh va cé d6i, véi cac thé binh sap xép toa tron
va bao tr ¢6 hinh cau dén gan cau) da dugc mo ta.

Theo nghién citu cua Nguyén Thi Kim
Loan va cs [21], da phan ldp va xac dinh chung vi
nam ti dat khu vuc chtta réc thai & Cho Xuan
Hoa va Cao Minh, Phtic Yén, Vinh Phuc la dong

Trichoderma asperellum SP2.
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File: PSG_TP107_ITS1_13-49-36_H10.ab1  Run Ended: Jul 27, 2025, 16:01:59  Signal G:29 A:35 T:23 C:23  Sample: TP107_ITS1
Lane: 16 *Base spacing: 12.47 563 bases ir: 0603&'! scans 5 Pag:o1 of 1 - - -

2 A . - L1l sy I PRI RLL
o o o emmme e e e e R T T T AC CrCCC GARCCAGG CGCC

lIIllllzzolII.-Illl2=°...--ll--23°lll.l..llaaol- II.II-I:’:OIIIIII-IIBao. (1] ...-320--......3=0...-...-: 3
TGAATCATCGAATCT TTGRACGCACAT TGCGCCCGCCAGTATTCTGGC GGGCATGCCTGTCCGAGCGTCAT TTCAACCCTCGAACCE] ¢
Description Scientific Name SMc::e S‘I—:‘:ila g;]:z valEue Izz:n AL: e
A d v - b d

Trichoderma asperellum strain TR636 18S ribosomal RNA gene, partial sequence: internal transcribed spacer 1, 5.... Trichoderma asp. 968 968 98% 0.0 9837% 601 KC3530731
Trichoderma asperelloides strain NECC30349 small subunit ribosomal RNA gene, partial sequence; internal transcr... Trichoderma asp... 968 968  98% 0.0 9837% 603 MH1536271
Trichoderma asperelloides strain NECC30567 small subunit ribosomal RNA gene, partial sequence; internal transcr... Trichoderma asp 968 968 98% 0.0 98.37% 603 MH153628 1
Trichoderma asperellum strain CTCCS.J-A-5D31174 internal transcribed spacer 1,_partial sequence; 5.8S ribosoma. .. Trichoderma asp. 968 968 98% 0.0 9837% 598 KT314302.1
Trichoderma asperelloides strain NECC30630 small subunit ribosomal RNA gene, partial sequence; internal transcr... Trichoderma asp 968 968 98% 0.0 98.37% 603 MH153642 1
Trichoderma asperellum clone SF_561 small subunit ribosomal RNA gene, partial sequence; internal transcribed sp_.. Trichoderma asp. 968 968 98% 0.0 9837% 622 MT528837.1
Trichoderma asperelloides strain NECC30534 small subunit ribosomal RNA gene, partial sequence; internal transcr... Trichoderma asp 968 968 98% 0.0 98.37% 603 MH153629 1

Hinh 6. Két qua giai trinh tw va tim kiém trinh tw twong dong ITS1 va ITS4 trén NCBI

4 Kétluan

Tt cAc mau dat tlr viing 1é cay ltia hoang da
phan 1lap dwgc 110 dong ndm Trichoderma spp.
phong pht, da dang vé hinh dang, mau séc va da
s0 o cac dac diém déc trung cta loai nhw soi ndm
c6 vach ngan, gia sinh bao tk tran, khong c6 dinh
phong to, cudng bao tir c6 cau tric phan nhanh va
¢ hinh chai, bao ttt dinh ¢é dang hinh tritng, hinh
oval.

Co6 84/110 dong nadm cd kha ndng sinh
enzyme cellulase ngoai bao c6 kha ndang phan giai
CMC. Trong d6, 29 dong ndm cd kha nang sinh

enzyme cellulase ngoai bao c6 hoat tinh phan giai
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CMC rat manh véi duwong kinh vong phan giai
CMC 2 25 mm dao dong ttr 25,00 mm dén 33,33
mm va cac dong ndm nay duoc tuyén chon dé
nghién citu danh gid kha nang chiu médn, chiu

phen tai cdc nong d6 khac nhau.

Két qua khao sat kha nang chiu man cho
thdy trong moi treong bd sung mudi NaCl o 3
nong dd 0%o, 5%o, 10%o, khi nong dd mudi cang
cao thi sy sinh trudng, phat trién, hoat tinh sinh
cellulase ctia cac dong ndm Trichoderma spp. phan
lap dwoc cang giam. Trong d6, tuyén chon dwgc 3
dong nam tiém nang TP107, TP42 va TP17 ¢ hoat
tinh sinh enzyme cellulase mitc manh (AD > 25

mm) 6 ca 3 nong do mudi. Ké&t qua phéan tich
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BLAST trinh tw ITS cho thdy dong TP107 c6 d¢
twong dong cao (98,37%) véi cac loai thudc chi
Trichoderma, ddc biét la T. asperellum, véi E-value
bang 0.0.
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