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CO KHA NANG CHIU NHIET VA PHAN GIAI CELLULOSE
TAI LAM DONG, VIET NAM
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TOM TAT

Nghién ciru tuyén chon céc chiung nim Trichoderma cé kha ning chiu nhiét va phan giai cellulose tai Lim Ddng
¢b y nghia quan trong trong viéc lya chon chiing nim Trichoderma tai dia phuwong c¢6 cac dic tinh wu viét, tir 46
&ng dung hiéu qua vao qua trinh xt 1y cac phé phu pham tai tinh Lam Ddng va wng pho véi tinh hinh néng Ién
toan cau nhu hién nay. Tir 50 mau thu thap tir cac déng & phé phu pham va dat canh tc tai tinh Lam Ddng, da
tuyén chon dwoc 3 chang nam c6 kha ning phan giai cellulose lan lugt 13 TDD2.2 ¢6 duong kinh phan giai
cellulose dat 21,1 mm; chung TDT1.3 dat 21,9 mm; ching TLD1.2 dat 16,1 mm, ca 3 chung nim nay déu c6 kha
nang chiu dwoc nhiét do cao, 1én dén 55°C va hoat tinh enzyme cellulase hoat dong 6n dinh & nhiét do tir 40 -
45°C. Dya trén két qua phan tich céc trinh ty gen ITS va so sanh vai cac trinh tu tham chiéu trén Genbank,
chung ndim TDD2.2 di dugc xac dinh thudc lodi Trichoderma afroharzianum, TDT1.3 thudc loai T.
longibrachiatum va TLD1.2 thudc loai T. harzianum. Py 1a nhitng chung nim Trichoderma c6 tiém ning dé xir
ly phé phu pham ndng nghiép va thich nghi manh mé& véi tinh hinh bién d6i khi hau hién nay.

Tir khoa: Cellulose, chiu nhiét, phé phu pham ndng nghiép, Trichoderma.
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SUMMARY

Selection of Trichoderma strains with heat tolerance and cellulose degradation ability is of significant
importance in choosing superior Trichoderma strains with desirable characteristics at the local level. This
research aims to efficiently apply these strains in the treatment of agricultural waste in Lam Dong province,
Vietnam and cope with the current global warming situation. From a collection of 50 samples taken from
agricultural waste piles and cultivated soils in Lam Dong province, we have successfully selected three fungi
strains capable of cellulose degradation. The strains include TDD2.2 with a cellulose degradation diameter of
21.1 mm, TDT1.3 with 21.9 mm, and TLDZ1.2 with 16.1 mm. All three fungal strains exhibit the ability to
withstand high temperatures up to 55°C and maintain stable cellulase enzyme activity at temperatures ranging
from 40 to 45°C. The TDD2.2 strain belongs to the T. afroharzianum, TDT1.3 belongs to T. longibrachiatum,
and TLD1.2 belongs to T. harzianum. These Trichoderma strains have significant potential for agricultural waste
treatment and demonstrate strong adaptability to the current climate change scenario.

Keywords: Cellulose, heat resistance, agricultural waste, Trichoderma
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I. PAT VAN DE

Lam Dong 1a mot trong nhitng dia phuong co
diéu kién khi hiu thudn loi cho canh tac va
phat trién nong, 14m nghiép bén vitng. Udc tinh
san luong san pham ndéng nghiép hang ngay Ién
dén 7.000 - 8.000 tin nong san. Tuy nhién, dé
san xudt va tao ra mot luong néng san nhu trén
thi ty 16 phé phu phim néng nghiép di kém
cling rit 16n. Theo Bo Nong nghiép va Phat
trién ndng thdn, trong nam 2020, lwong phé
phu phim ndng nghiép sinh ra trén ca nudc 1én
dén 156,8 triéu tan. Tuy nhién, chi c6 mot phﬁn
it trong s6 nay dugc tin dung dé tai sir dung
cho vu mua trong trot tiép theo (Nguyén V7,
2021). Hién nay, nhu cau xu 1y phé phu pham
ndng nghiép bang phuong phéap sinh hoc ngay
cang tang cao, tuy nhién nguoi nong dan lai
kho khan trong viéc tiép can dugc nhitng ché
phém sinh hoc c6 chat lugng. Hon thé nira,
trong qua trinh xir Iy phé phu pham thi nhiét do
trong d6ng 0 ting cao dan dén hiéu suét chuyén
héa thap va thoi gian xu 1y kéo dai 1am anh
huéng dén nhiéu khia canh khic nhau trong
qua trinh canh tdc ndng nghiép.

Nam Trichoderma c6 thé phat trién & hau hét
cac moi truong song va diéu nay dat duoc nho
kha nang trao ddi chat da dang dan dén viéc
tong hop nhiéu loai enzyme va cac chat chuyén
hoa thir cap khac nhau nhu enzyme cellulase,
1-3 beta-glucanase, va chitinase (Harman et al.,
2004; Ahamed and Vermette, 2008; Sandhya et
al., 2004). Hau hét cac chung nam Trichoderma
déu thich nghi voi nhiét do tr 15 - 21°C
(Eastburn and Butler, 1991) va c6 rét it cac
nghién ctru vé kha nang chiu nhiét trén 25°C cta
Trichoderma (Chet et al., 1981). Mac du trong
qua trinh canh tac thi nhiét do cua dit khong
anh huong qua nhidu dén kha ning cua nim
Trichoderma, tuy nhién voi sy nong lén toan
cau thi nam Trichoderma phai d6i mat véi
nhitng thay ddi bat thuong vé nhiét do va anh

104

huong truc tiép dén hoat dong séng va lam giam
nhiing loi ich ma chung mang lai cho moi
truong noéng nghiép (Mukherjee and Raghu,
1997; Poosapati et al., 2014).

Tai Viét Nam, nam Trichoderma thuong duoc
tmg dung dé d6i khang nam giy bénh, hd trg
sinh trudng, phat trién cua ciy trong cling nhu
dugc st dung rong rai trong viée xtr 1y cac phé
phu phim néng nghiép (V& Thi Ngoc Cam,
2015; Tran Thi Lé et al., 2017). Tuy nhién,
trong nhitng nim gan day, cung véi su néng
1én toan cau va & Lam Pong hién nay dang gia
tang dién tich canh tic nong nghiép trong nha
mang lam cho nhiét do tai cac khu vuc trong
trot dd ting 1én dang ké. Piéu nay lam anh
hudéng dén su phét trién ctia cac vi sinh vat co
lgi trong dat nong nghi¢p, dac biét la nam
Trichoderma. Hién nay, nhom nghién ctru chua
ghi nhan nghién cru nao vé nam Trichoderma
c¢6 kha nang chiu nhiét d6 cao va sinh tong hop
enzyme cellulase tai Viét Nam. Do d6, nghién
clru nay s& 1a tién dé dé tiép tuc thuc hién cac
nghién ctru tiép theo v& vi sinh vét chiu nhiét,
c6 hoat tinh phan giai cellulose manh dé tng
dung cho linh vuc nong, 1dm nghiép & Viét
Nam n6i chung va Lam Pdong néi riéng.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Mau dat duoc thu tai cac dia diém canh tac nong
nghiép (25 méu) va tai cac déng u phé phu
phim néng nghiép (25 mau) ¢ cac huyén Pon
Duong, buc Trong, Lam Ha, Lac Duong va
thanh phd Pa Lat, tinh Lam DPdong. Mau dugc
ghi thong tin (dia chi, ngay thu mau, pH, nhiét
d6, @6 am trung binh). MAu dai dién dugc thu va
chura trong tai nilon vo trung, bdo quan trong
thung trit lanh (10 - 15°C) va chuyén vé Phong
thi nghiém Coéng nghé vi sinh, Khoa Sinh hoc,
Truong Pai hoc Pa Lat dé bao quan va tién
hanh phan lap.
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2.2. Phuwong phap nghién ctru
2.2.1. Phuwong phdp phan lip nim Trichoderma

Céc ching ndm Trichoderma duoc phan lap trén
truong TMS (Trichoderma selective
medium) bang phuong phap pha lodng ciy trai
(Koch, 1883). Can 10 g mau cho vao binh tam
giac chra 90 ml nuéc mudi sinh 1y (NaCl
0,85%) da khir tring va pha lodng dén nong do
10, Hat 100 pl dung dich pha lodng & 3 ndng
do lién tiép nho vao cac dia thach twong tmg va
trai déu bang que trai thiy tinh. Nudi cdy &
nhi¢t d6 37°C trong vong 48 - 72 gid. Cac
khuén lac mang céac dac diém dic trung cua chi
nam Trichoderma phat trién trén moi truong
thach dugc ghi nhan. M6 ta dic diém khuén lac
va hinh thai té bao, sau d6 cdy chuyén sang moi
truong méi dé 1am thuan va gitr giébng phuc vu
cac nghién ciru tiép theo.

moi

2.2.2. Danh gia sw danh hwong cia nhiét dj
dén sinh trwong va phdt trién cia nim
Trichoderma

Céc ching nam Trichoderma duoc cay vao 100 ml
moi truong long PDB (Potato dextrose broth) va
nudi & nhiét do 40, 45, 50, 55 va 60°C trong
khoang thoi gian 1 gio, 2 gio va 4 gio
(Plesofsky-Vig and Brambl, 1985; Poosapati et
al., 2014). Kiém tra mat d6 bao tir nidm
Trichoderma sau khi bi sbc nhiét bang phuong
phap dém tryc tiép trén budng dém hong ciu
(Nguyén Puc Luong et al., 2006). Thi nghiém
dugc thyc hién lap lai 3 lan.

2.2.3. Danh gia sw anh hwiong cua nhiét do
dén khd nang sinh tong hop enzyme cellulase
ctia nim Trichoderma

Nam Trichoderma dugc nudi trén moi trudong
long PDB ¢6 chita 0,2% CMC tai cac diéu kién
nhié¢t do 40, 45, 50, 55 va 60°C trong 72 gio.
banh gia hoat tinh enzyme cellulase theo
phuong phap duc 16 thach duoc mé ta boi
Saratete va dong tac gia (2009). Ly tam dung

dich nudi cdy tai 8.000rpm trong 15 phut dé thu
phan dich ndi chtra enzyme. Hat 100 pl dich nbi
nho vao giéng (d = 6 mm) ctia mdi truong CMC
thach, dat dia thach tai nhiét d6 4°C trong 2 gio
r0i chuyén sang u tai 35°C trong vong 48 gio.
Sau thoi gian U, tién hanh nhuém Lugol va xéac
dinh kha nang phan giai cellulose cua cac ching
nam Trichoderma. Mdi thi nghiém duogc thuc
hién 13p lai 3 lan.

2.2.4. Pdnh gid sw dnh hwéng ciia nong dé
CMC trong moi trwong nudi ciy dén khd ning
phan gidi cellulose

Nam Trichoderma duoc nudi trén méi trudng
long PDB chtra nong d6 CMC khac nhau (1;
1,5; 2; 2,5; 3%) ¢ nhiét do 35°C trong vong 48
gio. Sau d6 tién hanh danh gia kha ning phan
giai cellulose theo phuong phap duc 16 thach
(Saratete et al., 2009).

2.2.5. Pinh danh cdc chiing ném Trichoderma

Cac mau nim dugc ghi nhan vé cac dic diém
hinh thai trong qué trinh nudi cay bao gdm hinh
thai khuan lac, sgi nim, cuéng bao ti va bao tir
dé so sanh voi cidc mo ta co trude nham dinh
danh (Pang Vii Hong Mién, 2015). Bé hd trg
cho két qua dinh danh dya trén hinh thai, viéc
dinh danh dya trén dir liéu phéan tir dugc tién
hanh dga trén phan tich trinh ty DNA vung
ITS1 -5.8SrRNA - ITS2.

Cac mau khéao sat duge tach chiét DNA theo
phuong phap CTAB c6 cai tién bang cach bd
sung 7% thé tich SDS 10% vao dém chiét,
nghién mau bang chay tefflon. St dung mdi
ITSIF (5-CTT GGT CAT TTA GAG GAA
GTA A-3%); ITS4 (5'-TCC TCC GCT TAT
TGA TAT GC - 3') (White et al., 1990) dé
khuéch dai ving ITS1 -5.8SrRNA - ITS2. San
pham PCR duoc tinh sach bang kit tinh sach
HI-412 PCR Purification cua Cong ty ABT va
giai trinh ty hai chiéu tai Céng ty PHUSA
BIOCHEMICAL (Viét Nam) theo phuong
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phap Sanger véi cic mdi di sir dung dé
khuéch dai. Pé dinh danh nim, cong cu
BLAST duoc sir dung dé tim trinh tu DNA da
cong bd tir dir liéu ngan hang gen NCBI cé
muc twong ddng cao v6i cac miu DNA da
dugc giai trinh tu, tor d6 chi ra cdch ma céc
mau nghién ciru cd that sy gan giii voi cac
taxon da dinh danh dya trén hinh thai.

Cay quan hé phat sinh giita cdc mau nim khao
sat vGi cac taxon twong ddng cao voi ching
cling dugc xay dung thong qua viéc s dung
phan mém MEGA 6 (Tamura et al., 2013) theo
phuong phdp Maximum Likelihood, gid tri
boostrap 2000 véi chuin ngoai dugc st dung
thudc loai Aspergillus heldtiae c6 ma truy céap
ngan hang gene la MK450656.

2.2.6. Xur Iy thong ké

S6 liéu duge xur ly thong ké bang phin mém
Microsoft Excel va kiém dinh ¥ nghia thong ké
theo phép thir Tukey HSD bang phin mém R
4.0.2. Cac dir lidu gen duoc xir 1y bang phan
mém AGTC.

III. KET QUA VA THAO LUAN

3.1. Phan lap nam Trichoderma c6 kha ning
phéan giai cellulose

Tir 50 miu dit va phé phu phim d3 thu tai 5
huyén thi la Pon Duong, DPuc Trong, Lac
Duong, Lam Ha va thanh phé Pa Lat, ching t6i
phan lap va dua vao dac diém khuan lac ghi
nhan 13 nhém ndm Trichoderma khac nhau,
diéu kién noi thu mau va mat dd nim trung binh
thé hién tai bang 1 va bang 2.

Bang 1. Két qua phan 1ap nim Trichoderma c6 kha ning phan giai cellulose
trong ddng  phé phu pham nong nghiép tai Lim Dong

Dia diém thu mau Nhibéitn(:l@(:gmg pH trung binh D¢ am EZ/‘:)“Q binh Matg&g:g?gl;‘mh
bon Duong 52,4 5,5 51,7 3,4
buc Trong 57,0 53 53,8 2,3
Lam Ha 56,3 54 54,5 1,8
Lac Duwong 53,3 57 53,4 2,2
ba Lat 54,0 55 55,3 2,6

Da s6 cac ching nam Trichoderma thudng sinh
truong va phét trién ¢ nhiét do tir 15 - 21°C
(Eastburn and Butler,1991), tuy nhién két qua tir
bang 1 cho thay cac chung nam Trichoderma c6
su thich nghi va phat trién trong diéu kién nhiét
do tir 52,4 - 57°C va do am 51,7 - 55,3% véi mat

do trung binh ghi nhan duoc 1a 2,46 x 10* CFU/qg.
Nhu vay, ddy 1a co s& dé tuyén chon dugc cac
chang nam Trichoderma c6 kha ning sinh
truong phat trién trong diéu kién nhiét 46 cao va
c6 tiém nang mg dung phat trién nganh nong
lam nghiép trong tuong lai.

Bang 2. Két qua phan 1ap nim Trichoderma c6 kha ning phan giai cellulose
trong dat canh tic néng nghiép

Pia diém thu mau Nhigt dc}(:(r:;mg binh pH trung binh Bcf:)iénmh E:;/l:)ng Mét&’%ggﬂ?g?‘mh
bon Duong 20,1 5,3 53,9 17,2
b Trong 21,2 55 51,7 9,5
Lam Ha 20,5 5,6 47,3 2,4
Lac Duwong 20,6 55 48,7 20,0
ba Lat 19,8 5,7 52,3 20,3
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Két qua tir bang 2 cho thiy trong dat canh tac
ndéng nghiép c6 diéu kién nhiét 46 dao dong tir
19,8 - 21,2°C, pH trung binh tur 5,3 - 5,7 va do
am tr 48,7 - 53,9% la céc diéu kién thuan loi
cho sy phat trién cua nAm Trichoderma véi mat
d6 trung binh dat 25,3 x 10* CFU/qg.

Tir bang 1 va bang 2, c6 thé thdy ring mat do
cac ching ndm Trichoderma tai tinh Lim Ddng
khong dong bo. Trong nhitng miu co nhiét do
vira phai tr 20 - 21°C thi mat d6 nim
Trichoderma cao hon so véi noi ¢6 nhiét do cao
tir 50 - 60°C. Pay la mot khuynh hudng tat yéu
bdi vi trong moi truong canh tdc nong nghiép
thi thuan loi hon cho cac nhom vi sinh vat phat
trién, con trong moi truong déng 0 - noi co nhiét

d6 cao hon thi mat d6 nidm Trichoderma giam
dang ké.

Nhin chung, hién nay cac nong ho thuong su
dung nhiéu ché phdm vi sinh c6 chira nim
Trichoderma khac nhau dé xir 1y cac phé phu
pham néng nghiép tao phan bon hitu co véi muc
dich tai st dung cho trong trot. Nhung nhiéu
mau dit canh tic noéng nghiép lai khong xuat
hién ndm Trichoderma, diéu nay co thé minh
chung cho viéc ngudi nong dan it hodc khong
stt dung nam Trichoderma ma thay vao d6 1a str
dung céac chung vi sinh vat c6 loi khac cho cay
trong ciia ho.

Danh gia kha nang phan giai cellulose cua cac
nhém nim Trichoderma, thu dugc két qua chi
tiét tai biéu d6 1.
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Biéu @6 1. Kha ning phan giai CMC cuia cac chiing nam Trichoderma

Ghi chii: Puong kinh vong phdan giai <10 mm: hoat tinh phén gidi yéu;,

Duong kinh vong phdn giai 10 mm <d <20 mm: hoat tinh phdn gidi trung binh;

Duong kinh vong phan giai >20 mm: hoat tinh phdn gidai manh.

Tir cac ching nam Trichoderma di phan lap,
ghi nhan c¢6 13 chung nidm Trichoderma c6
duong kinh vong phan giai cellulose tu 12,2 -
21,9 mm. Theo Nguyén Thi Thuy Nga va dong
tac gia (2015), diy la nhimng ching nidm
Trichoderma c6 kha nang phan giai cellulose
tir mirc trung binh (10 mm < d < 20 mm) dén
manh (>20 mm). Kha nang phan giai cellulose
ctia cac chung ndm Trichoderma nay 1a tuong
duong v6i cac chung nidm Trichoderma duoc
phan 1ap tai mot s6 dja phuong c6 canh tac
noéng nghiép & Hué voi duong kinh vong phan

giai duoc ghi nhan tir 8,67 - 25,33 mm (Tran
Thi Lé et al., 2012).

3.2. Panh gia kha nang chiu nhiét cia cac
chiing nim Trichoderma

béanh gia kha nang chiu nhiét cia cac chung
nam Trichoderma qua cac thoi gian, ching t6i
ghi nhan ring hau hét 13 ching nim
Trichoderma nay déu co kha ning chiu duoc
nhiét d6 1én dén 50°C va c6 3 chung ndm c6 kha
nang chiu duoc nhiét do 1én dén 55°C, chi tiét
thé hién tai biéu d6 2 va biéu d6 3.
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Biéu d6 2. Kha niang chiu nhiét cua nam Trichoderma tai 50°C
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Biéu d6 3. Kha ning chiu nhiét cua nam Trichoderma tai 55°C

Tir biéu dd 2 va 3 c6 thé thay rang cac ching
nam Trichoderma cé kha ning chiu dugc nhiét
d6 1én dén 50°C trong vong 2 - 4 gio. Trong do,
c6 ba chung nam Trichoderma c6 ky hiéu la
TDD2.2, TDT1.3 va TLDI1.2 c6 kha nang chiu
duoc nhiét do 1én dén 55°C.

Trong diéu kién thi nghiém, tai nhiét d§ 55°C,
mat do cta cac ching nim Trichoderma ting
nhe sau 1 gid nudi cdy va bat dau giam dan cho
dén 4 gio thi khong co ghi nhan sy sinh trudng
ctia hé soi nam trén moi truong kiém tra. Tuy
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nhién, trong sb cac chung nam phén lap duoc,
chung ndm TDTI1.3 khong chi c6 kha ning
chiu duogc nhiét do cao trong thoi gian dai ma
con c6 kha nang sinh trudng trong thoi gian 2
gi0 sau khi dugc séc nhiét & 55°C voi mat do
trung binh dat 4,13 x 10* CFU/mI. So sanh céc
chang ndm Trichoderma nay voi két qua
nghién ciu ciia Poosapati va dong tic gia
(2014) c6 13 ching nam Trichoderma khac
nhau dwoc phén lap tir dit canh tic cac cdy
tréng nhu lac, ddu nanh, lua, bong va mia tai
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An D6 c6 kha ning chiu duge nhiét do 1én dén
52°C trong vong 4 gio. Trong nghién clru cua
Akpomie va dong tac gia (2021), cac tac gia
b4o cdo riang chung ndm T. asperellum duogc
phan 1ap trong chat thai cong nghiép tai
Nigeria chi c6 kha chiju nhiét d6 dén 45°C.

Céac loai ndm c6 nhiéu co ché dé chju nhiét va
cac cang thing phi sinh hoc khac nhau, trong d6
bao gém céac co ché vé hoa tan lipid, 6n dinh
nhiét & cép do phan tir va cAu trac siéu hién vi,
tang tinh linh dong cua lipid bao hoa & nhiét do
cao, cho phép tang cuong hoat dong & nhiét do
cao hon 40°C (Kuhad et al.,, 2011, Kim and
Suriya, 2016), ting cudng san xudt protein sdc
nhiét, duy tri pH ndi bao, gidm hoat do nudc
hodc phan bé lai ngudn nude trong ngin té bao
chat va khir doc cac loai oxy phan tng (Chang
et al., 2004; Tereshina et al., 2005). Pé cung cb
cho nhitng co ché nay, Possapati va dong tac gia
(2014) di chimg minh rang cac chung nam T.
longibrachiatum va T. asperelum da st dung
con duong MAPK (mitogen-activated protein

kinases), con dudong phan tng séc nhiét, giam
su tich tu cac protein bi sai 1éch thong qua con
duong phan Gng protein dé thich nghi véi moi
truong nhiét do cao.

Nghién ctru nay da tuyén chon dugc ba chung
ndm Trichoderma c6 kha nang chiu nhiét dén
55°C. Piéu nay, buéc dau di khing dinh duoc
cac ching ndm nay cé thé dwoc xem 1a thich
nghi va sinh trudng, phat trién & nhiing diéu
kién khic nghiét. Pay la nhimg chung nim
Trichoderma tiém nang dé hd trg phét trién
nganh néng, 1am nghiép trong diéu kién néng
1én toan cau.

3.3. Panh gia s dnh hwéng cia nhiét do dén
hoat tinh enzyme cellulase cac ching
Trichoderma tuyén chon

Hoat tinh ctia enzyme cellulase dugc san sinh tir
ba ching nim TDD2.2, TDT1.3 va TLDI.2
duoc khao sat tai cac muirc nhiét do khac nhau,
két qua khao sat dugc trinh bay tai biéu d6 4.
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Biéu dd 4. Sy anh huong cua nhiét do dén hoat tinh enzyme cellulase

Tir biéu dd 4, c6 thé thy ring enzyme cellulase
dugc sinh ra tir ba ching nam Trichoderma chiu
nhiét c6 kha ning hoat dong tong hop cellulase t6t
& nhiét do tir 35 - 40°C va chi duy nhit enzyme
cellulase duoc sinh tong hop boi ching nim

TDT1.3 ¢ diéu kién nhiét d 45°C véi dudng kinh
vong phan gidi cellulose 1a 18,4 mm.

Trong qué trinh phéan giai co chat trong déng 1,
nhiét d co thé 1én dén 55 - 60°C trong vong 2 -
3 ngay dau tién va day ciing 1a thoi diém thich
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hop cho nam Trichoderma phat trién hé soi va
san sinh luong enzyme cellulose can thiét dé
phan huy co chit. Khi nhiét do ting 1én trén
40°C, protein, cellulose, hemicellulose, lignin bi
chuyén hoa va mot phan bién thanh mun (Diaz
et al., 1993; McKinley and Vestal, 1985;
Crawford, 1983). U co chét & diéu kién nhiét d6
45°C s& gitp ting tbc d6 phan Gmg sinh hoa,
thiic ddy qua trinh phan hiy dién ra nhanh hon
va cellulose s€ dugc phan huy trong giai doan
ua nhiét nay (Brady and Weil, 1999).

Ngoai ra, khi déng 0 bat dau giai doan ha nhiét
dd, thi bao tr nAm Trichoderma dwgc hinh
thanh trudc d6 s& nay mam sinh truong tao hé
sgi va cac enzyme cellulase tr chung TDT1.3
duoc tiét ra s& hoat dong sém hon cac enzyme

tir vi sinh vat khac. Do d0, sé€ thuac déy toan bd
qua trinh phan huy co chit dién ra nhanh hon.

3.4. Panh gia sy anh hwéng cia nong do
CMC dén kha niing phan giai cellulose

Nong d6 CMC cé sy anh huong ddi véi kha
ndng phan giai cellulose cua cac enyme
cellulase do nam Trichoderma sinh ra. Déi vai
hai ching nim TDD2.2, TLD1.2, c6 thé thiy
rang kha ning phan giai cellulose ty 1& nghich
v6i ndng 46 CMC c6 trong méi trudng. Nguoc
lai, d6i v6i ching ndim TDT1.3 thi kha ning
phan gidi cellulose lai ty 1€ thudn véi néng do
CMC c6 trong mdi truong nudi cay, két qua chi
tiét the hién tai bicu do 5.

25
19,39
& 20 16,4 15,99
a 15’97\ ’ 15 14,47
e 15 T ,
< 9,89 10,45 S~
2 10 : 7
g = 10,22 9,94
2 E s 6,
_g ~—
S 0
g Tai 1% Tai 1.5% Tai 2% 2.5% 3%
'g Nbng dd CMC
eeTDD2.2 eeTLD1.2 TDT 1.3

Biéu @ 5. Sy anh huong ciia ndng d6 CMC dén kha ning phan giai cellulose ciia nam Trichoderma

Kha nang hoat dong ctia enzyme cellulase duoc
tiét ra tir chung nam c6 ky hiéu TDT1.3 van
vuot trdi hon so véi céc chung nam con lai.
Trong khi ting ndong d6 CMC, kha ning phan
giai cellulose cuia enzyme cellulase tir hai ching
ndm TDD2.2 va TLDI1.2 giam dan, nguoc lai,
kha nang phan gidi cellulose cua enzyme
cellulase dugc sinh ra tir chung TDT1.3 lai c6
xu hudng tang dén, dinh diém tai néng do CMC
dat 3% thi duong kinh vong phan gidi dat cao
nhét 1a 14,47 mm.

Nhin chung, enzyme cellulase dugc sinh ra tu
ching nim TDT1.3 vira ¢ kha ning hoat dong
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t6t & nhiét 46 45°C va ¢ nong d6 CMC cao la
mot trong nhitng enzyme hira hen kha nang ung
dung thuc tién trong twong lai gan.

3.5. Pinh danh cac dong nidm Trichoderma da
tuyén chon

Ba ching nidm Trichoderma c6 ky hiéu la
TDD2.2, TDT1.3 va TLD1.2 thé hién kha ning
vuot trd1 hon cac chung nam khac vé kha nang
chiu nhiét do cao va sinh tong hop duoc enzyme
cellulase c6 hoat tinh tdt duoc ghi nhan vé cac
dic diém vé hinh thdi khuan lac, sgi ndm, bao
tir, ti bao tir cling nhu két qua BLAST trén
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Ngan hang gene. Két qua dugc ghi nhan lai

trong bang 3.

Bang 3. Pic diém khuén lac va hinh thai hé soi ndm Trichoderma da tuyén chon

. Ké a dinh BLAST tré
STT | Kyhiéu |Dic diém khudn lac Hinh thai té bao et qua dinh BLAST trén
Ngén hang gene
Sori ndm dav ban Soi ndm phan nhiéu nhanh, co
i téz tmng . |auan sinh san dang canh cay, | Trinn ty ITS dugc khuéch dai dai
béz,tl’f ey xanh, cubng bao tlr phan nhanh, th& | 657bp, twong ddng 99,84% vé&i cac
1 TDD2.2 hun nhidu & trun binh hinh chai moc déi xtrng téa | loai Trichoderma afroharzianum
fém e kii tron, bao t& hinh cAu dinh lai | (OM515008 va PP837617; T.
N s v&i nhau va dinh trén thé binh harzianum (KY25652 va KY25654).
ra ngoai ria (hinh 1) R
(hinh 1)
Soi ném ménd. moc Soi ndm phan nhanh it, co quan
tda tron sat m%,t "~ | sinh san dang canh cay, cubng | Trinh tw ITS dwoc khuéch dai dai
D bao t&r ngan, thé binh hinh chai | 657bp, twong dong 99,84% vd&i loai T.
2 TDT1.3 thach, c6 bao tlr xanh R Ao . :
hun dav & qita thudn dai moc doi xtrng (thwa), |longibrachiatum (OR899156,
phunday o9 bao t& hinh cAu dinh trén thé | MN511324, KJ010953 va OL953191),
khuan lac (hinh 2). N N
binh (hinh 2).
xaﬁh hun méng déu gan canh ca héngnhiéu nhanh 648bp, trong ddng 99,85% ol cac
3 TLD12 |X@M" PhUnMmong ang cann cay phan nf "N | 10ai T. afroharzianum (OM515019 va
trén khap bé mat nhd, thé binh hinh chai moc doi . N
z R . s s X PP837617; T. harzianum (KY25652 va
khuan lac nhwng day |xing tda tron, bao t& hinh cau KY25654)
& trung tam (hinh 3). |dinh vao thé binh (hinh 3). '

Hinh 1. Bic diém khuan lac va hinh thai

té bao chung nam TDD2.2

Hinh 3. Dic diém khuan lac va hinh thai té bao chung nim TLD1.2
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Cay quan hé phat sinh giita cac mau nam khao st v6i cac taxon twong dong cao voi chung duoc thé
hién trong hinh 4.

OM515019.1 Trichoderma afroharzianum strain CEN287
KY225652.1 Trichoderma harzianum strain QT22095(2)
PP837617.1 Trichoderma afroharzianum strain TDM9
KY225654.1 Trichoderma harzianum strain QT22098
KY225652.1 Trichoderma hargianum strain QT22095

9 F TLD1.2

— KY225654.1 Trichoderma harzianum strain QT22098(2)
rTDD2.2

e OM515008.1 Trichoderma afroharzianum strain CEN1328
PP837617.1 Trichoderma afroharzianum strain TDM9(2)

67

IDT1.3

100

0.050

OL719306.1 Trichoderma longibrachiatum isolate 190INT-1.40.4
OR899156.1 Trichoderma longibrachiatum isolate Y5
MN511324.1 Trichoderma longibrachiatum isolate GS45
KJ010953.1 Trichoderma longibrachiatum voucher TL.14
MK450656.1 Aspergillus heldtiae strain CMV004A2

Hinh 4. Cay quan hé phét sinh giita cac mau ndm khao st véi cac taxon twong ddng cao
dua trén trinh tu ITS

Viéc 1ap nhom gitta cac taxon khao sat cho thay
hai cac ching TDD2.2 va TLD1.2 gan gili nhau
hon so vé1 chung TDT1.3. Hai chung TDD2.2
va TLD1.2 nam trong nhom vdi cac taxon thudc
hai loai T. afroharzianum va T. harzianum trong
khi TDT1.3 1ap nhom chat ché véi loai T.
longibrachiatum.

Tur ddc diém hinh thai khuan lac, sgi nAm va bao
tir ¢6 thé nhan thiy chung TDD2.2 ¢6 hinh thai
twvong dong cao v&i  loai  Trichoderma
afroharzianum da dugc mo ta trude day, cho du
dic diém ving ITS gidng vé6i ca hai loai T.
afroharzianum va T. harzianum (cac trinh tu
ITS twong dong cao véi trinh ty tir ching
TDD2.2 ghi nhan cho hai loai nay giéng nhau).
T d6 cho thdy mau TDD2.2 thudc loai T.
afroharzianum.

Dic diém hinh thai khuan lac, soi ndm va bao tir
ctia chung TDT1.3 tuong ddng cao véi cac dic

112

diém ghi nhan cho loai Trichoderma
longibrachiatum, dic diém ving ITS giong loai
nay. Pay 1a co so dé dinh danh miu TDT1.3
thudc loai T. longibrachiatum.

Cac dac diém hinh thai khuén lac, sgi ndm va
bao t¢r dugc mod td trudc diy cho loai T.
harzianum thé hién rd ¢ ching TLD1.2, cho du
dic diém ving gen ITS giéng véi ca hai loai T.
harzianum va T. afroharzianum (cac trinh ty
ITS twong dong cao véi trinh ty tir ching
TLD1.2 ghi nhan cho hai lodi nay gidng nhau).
T d6 cho thdy mdu TLDI.2 thudc loai T.
harzianum.

Pa s6 cac loai nAm Trichoderma 1a loai hoai
sinh va tham gia vao cac qué trinh phan hiy céc
polyme sinh hoc nhu cellulose, hemicellulose va
chitin (Schuster va Schmoll, 2010; Do Vale et
al., 2012). Céu trac 3D cua enzyme cellulase
sinh ra tir T. hazianum duoc xac dinh dau tién
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boi Rouvien va dong tac gia (1990), tiép theo d6
lan luot cac bao céo cling xac dinh nhiéu cdu
trac va vai trd sau hon cua cellulase tir loai nAm
nay (Divne et al., 1994). T. longibrachiatum la
mot loai nAm dugc tim thay khip noi trén thé
gidi, nhung chil yéu xuét hién nhiéu & ving 4m
hon (Druzhinina et al., 2012). Loai ndm nay c6
kha nang tiét ra mot luong 16n cellulase,
chitinase dé phan huy gd va thanh chitin cia
mot s6 loai nAm khac. Ngoai ra, n c6 thé phan
giai protein va san xuat nhiéu san pham thir cip
khac (Semuels et al., 2012; Xie, 2014, Hamdan
and Jasim, 2021). Ngoai ra, nim Trichoderma
longibrachiatum va Trichoderma harzianum la
mot trong cac ching ndm duogc xac dinh 1a ¢o
kha ndng chiu dugc nhiét d6 cao va chiu man tbt
trong nghién ctru cua Poosaoatital va dong tac
gia (2014).

IV. KET LUAN

Tir 25 mau dat canh tac nong nghiép va 25 mau
phé phu pham nong nghiép dang duoc xu 1y, da
phan lap duoc 13 ching ndm va tuyén chon
dugc 3 ching ndm Trichoderma cé kha ning
chiu duoc nhiét d6 cao va sinh téng hop enzyme
cellulase, 1an luot 1a chung TDD2.2 thudc loai

Trichoderma afroharzianum (Co6 kha nang chiu
nhiét dén 55°C, duong kinh vong phan giai dat
14,62 mm tai 40°C), chung TDT1.3 thudc loai
T. longibrachiatum (C6 kha nang chiu nhiét &
55°C, duong kinh vong phan giai dat 18,4 mm
tai 45°C) va chung TLDI1.2 thudc loai T.
hazianum (C6 kha ning chiu nhiét dén 55°C,
duong kinh vong phan giai dat 12,77 mm tai
40°C). bac bi¢t, enzyme cellulase sinh ra tur
chung ndm T. longibrachiatum c6 kha ning hoat
dong & nhiét do 45°C. Pay la nhimg ching ndm
c6 tiém nang xu 1y phu phdm néng 1am nghiép
va dap ung v6i didu kién bién ddi khi hau toan
cau va nhiét do ngay cang nong.

Loi cam on: Cong trinh nay la san pham cia dé

i “Nghién ciru xdy dung cong nghé xir Iy chdt
thai tir nguon phu pham cong nghé trong va ché
bién nam dé phuc vu san xudt néng nghiép bén
vitng” thuoc chwong trinh Khoa hoc va Cong
nghé cdp Bé “Nghién citu xdy dung mé hinh
kinh té néng nghiép tuan hoan tir nguon tdi
nguyén nam khu vwee Tdy Neguyén phuc vu cong
tac dao tao, nghién ciru va chuyén giao céng
nghé”. Cdc tdac gia xin ghi nhdan va cam on B¢
Giao duc va Pao tao va Truong Pai hoc Da Lat
da tai tro kinh phi nghién cuu.
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