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TOM TAT

Muc tiéu ctia nghién cttu nay 1a tuyén chon chting ndm duoc phan 1ap tir dat trong dong riéng co
kha nang phan giai cellulose va hemicellulose. Két qua cho thdy, 36 ching 7richoderma da duoc
phan lap va tuyén chon dwoc 3 chung 7richoderma c6 kha ning phan gidi cellulose va
hemicellulose cao nhat la 7richodermaD5 c6 vong phan gidi co chat cellulose va xylan, tuong tng
3,02 cm va 3,43 cm; Trichoderma D19 1a 2,65 cm va 2,88 cm; Trichoderma D25 1a 2,86 cm va 2,61
cm. Ca 3 ching 7richoderma déu c6 kha nang tic ché ndm gay bénh Collectotrichum musae,
Lasiodiplodia theobromae va Thielaviopsis paradoxavoi ty 1é ti 74,1 - 91,3%; 58,2 - 70,2% va 55,1 -
77,2%, theo thtt tu ¢ diéu kién in vitro. Ba ching da duoc dinh danh 1a: 7richoderma viride (T,
viride D5), Trichoderma harzianum (T. harzianum D19), Trichoderma asperellum (7. asperellum
D25) va duoc dang ki trén GenBank v6i ma s6 twong tmg 1a: OR686312, OR690335, OR686311.
Két qua nghién cttu cho thdy, tiém ning phan giai cellulose va xylan cta 3 ching 7richoderma
phan lap tir dat trong dong riéng.

Tt khoa: Trichoderma, cellulose, hemicellulose.

1. DAT VAN BE

Cay dong riéng (Canna elidus Ker) 1a cay
trong chti luc cia cac tinh mién nui trung du Bac
b6 va Bic Trung bo. O Viet Nam, dién tich trong
dong riéng uoc tinh khoang 30.000 ha, san luong
khoang 300.000 tin ct twoi. Phu phdm trong qua
trinh ché bién tinh bot dong riéng 1a ba dong riéng
chiém khoang 80% khéi luong ct tuoi. Néu luong
chat thai rdn nay khong duoc xtt ly sé gay lang phi
va 6 nhiém méi truong, tic dong truc tiép toi stc
khée con nguoi, anh huong khéng nho téi su phat
trién bén vimg ctia lang nghé. Thanh phan hoéa
hoc chinh cta ba dong riéng (% chat kho): Do 4am
khoang 71,0 - 78,9%, hemicellulose 23,9%, cellulose
8,3%, tinh bot 1,4%, nitrogen 0,05%, phosphorus

0,1% va thanh phan khoang khoang 0,6% [1]. Nhu
vay, ba dong riéng c6 d6 4am cao, thanh phan chu
yéu 1a chat xo khong hoa tan nén muc tiéu ctia
nghién cttu nay la lea chon chung vi sinh vat cé
hoat tinh phan giai cellulose va hemicellulose tot
dé xtr Iy ba dong riéng lam phan boén hitu co.

Vi sinh vat phan giai cellulose va
hemicellulose gom: Vi khudn, xa khudn va nidm
moc nhd hé enzyme cellulase va hemicellulase.
Nghién ctru danh gia kha nang phan giai cellulose
ctia cac chuing vi sinh vat phuc vu sin xuét ché
pham phan hiy rom ra cho thdy, nhém ndm mdéc
cho kha nang phan gidi cellulose tot nhat, thé hién
qua kha nidng phan giai cellulose D/d tir 20 - 24,
tiép dén 1a vi khudn 5 - 18 va thap nhat 1a nhém xa
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khuidn 2 - 14 [2]. Nhiéu nghién ctu cho thay,
Trichoderma c6 kha ning phan hay t6t phu phdm
nong nghiép sau thu hoach vi ching c6 hé enzyme
phan giai lignin, hemicellulose va dac biét la
cellulose. 123 ching 7richoderma déu c6 hoat tinh
phan giai cellulose va xylan v6i duong kinh vong
phan giai tr 0,2 - 2,8 cm va 0,2 - 3,5 cm, theo thi ty
[3]. Nghién cttu cho thay, trong 100 loai nam thi
nghiém thi Zrichoderma c6 kha ning sinh tong
hop 2 loai enzyme nay chiém 42,6%, trong do
Trichoderma viride Fd18 c6 kha nang sinh
xylanase va cellulase cao nhat 1a 1,30 U/mg va
1,23 U/mg, theo tht tu [4]. Trichoderma duoc
dung d@é xtr ly bun thai nha may bia va nha may
ché bién thty san lam phan bon. Sau 45 ngay xt
1y, phan boén hitu co dat chat Iuwong cao voi 2,8% N;
6,6% P,0;, 2,1% K,O va 40,9% C. Ham luong kim
loai ning, Salmonella va Escherichia coli @éu dat
dudi nguong cho phép. Mat 4o Trichoderma sau u
dat 7,8 x 10’ CFU/g. Phan bon da dugc thtr nghiém
trén rau cai, dau bap, dua leo va bi dao [5].
Trichoderma con duoc ting dung trong xt ly rom
ra lam phan bon. Sau 4 tuan xit ly, phan bén hitu
co co ty le C/N 20,4 va tang ham luong NPK (1%
N, 0,2% P,0O; va 3,3% K,0). St dung phan bén hitu
co tir rom ra trén cay lua giap giam 30% phan hoa
hoc, ting nang suat lda 3,9 - 4,4% & vu dong xuan
va 1,4 - 3,9% & vu he thu [6].

Ngoai kha nang phan giai cac chat hitu co cung
cap dinh duong cho cay trong, 7richoderma con
tiét ra cac khang sinh gay doc cho ndm bénh hoac
canh tranh diéu kién song v6i ndm gay bénh cho
cay trong [7]. Trichoderma c6 kha niang doi khang
voi nam Colletotrichum gay bénh than thu trén cay
xodi, Ot, ca phé; ndm Phytopythium helicoides,
Fusarium va Phytopthora citrophthora giy bénh
vang 14 théi ré trén cay an qua c6 mui; nim
Rhizoctonia solani gay bénh 1& ¢ ré trén cay bap
cai; nam Sclerotinia sclerotiorum gay bénh bac 1a
trén dau; ndm Neoscytalidium dimidiatum gay bénh
dom nau trén thanh long; nidm Lasiodiplodia
theobromae gay bénh dom den, thoi cudng trén
chudi, xo0ai, cay c6 mui; nAm 7hielaviopsis paradoxa
gay bénh thoi qua, théi goc chéi trén dira.

Nghién ctru nay tuyén chon chiing nim duoc
phan lap tir dat trong dong riéng c6 hoat tinh phan

giai cellulose, hemicellulose cao va kha ning tc
ché niam gay bénh trén cay trong, lam tién dé cho
nghién cttu xit ly ba dong riéng 1am phéan bon hitu
Co.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

2.1.1 Péi turong

Ba muoi sau ching 7richoderma (phan lap tir
dat trong dong riéng) va vi sinh vat kiém dinh 1a
Colletotrichum  musae MS2,  Lasiodiplodia
theobromae LT3 (phan lap trén qua xoai bénh) va
Thielaviopsis paradoxa (phan lap trén qua daa
bénh) trong bo suu tap giong ctia Bo mon Nghién
ctu Cong nghé sinh hoc sau thu hoach, Vién Co
dién néng nghiép va Cong nghé sau thu hoach.

2.1.2. Moi truong

Moi truong khao sat kha nang thuy phan
cellulose (MT1): Moi truomg PDA ¢6 1% CMC.

Moi truong khao siat kha nang thuy phan
xylan (MT2): Moi truong PDA c6 1% xylan.

Moi truong nhan nudi va quan sat dac diém
phat trién: PDA, PDB va Czapek-Dox.

Hoa chat cho dinh danh 7richoderma dat mitc do
phan tich.

2.2. Phuong phdp nghién ctru

2.2.1. Dinh tinh kha nang tiét enzyme cellulase
vd xylanase cua cdc chung Trichoderma

Tién hanh theo phuong phap ctia Roman va cs
(2018) ¢0 cai tién [3] nhu sau:

Cac chung Trichoderma duoc hoat héa trén
moéi truong PDB, lac 150 vong/phut, 28°C trong 3 -
4 ngay. Dich léen men duoc pha loang dén gia tri
OD 1a 0,4. Hut 0,25 ml dich lén men mdi chung
Trichoderma cho vao 5 ml méi truong PDB
glucose duoc thay bang 1% CMC hay 1% xylan roi
lén men 5 ngay & 28°C, 150 vong/phut. Dich 1én
men duoc ly tAim 4.000 vong/phut trong 20 phut,
thu dich ndi. Sau @6 chuyén 0,2 ml dich néi duoc
nhé vao giéng thach trén dia petri chita méi truong
MT1, MT2 roi 0 & 37°C trong 24 gio. Dia thach
duoc nhuom bing dung dich Congo 0,5% trong 15
phut. Nam c6 hoat tinh cellulase, xylanase sé tao
vong trong su6t quanh 16 khoan. Do 16n ctia vong
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trong su6t phan 4nh kha nang sinh cellulase va
xylanase ctia vi sinh vat. Cong thic tinh kha nang
phan giai: V (cm) = D — d. Trong d6: V la kha nang
phan giai, D 1a duong kinh vong phan giai (cm), d
1a duong kinh 16 khoan (cm).

222 Pdnh gid khd nang doi khang cua cdc
chiing Trichoderma voi mot s6 loai ndm chinh gay
bénh trén rau qua

Tién hanh theo phuong phap clia Nguyén Thi
Thu Huyén va cs (2013) c¢6 cai tién [7].

Mau do6i ching: Pia petri chira 20 ml moi
treong PDA duoc duc 16 voi duong kinh 8 mm tai 2
vi tri doi dién nhau, cach mép dia 15 mm. Mot
manh s¢i nim duong kinh 6 mm cta timg ching
nam gay bénh C. musae MS2, L. theobromae LT3,
7. paradoxa da nuoi cdy 7 ngay trén moi truong
PDA duoc dat vao 16 thach va nudi cay & 28 - 30°C.

Mau thi nghiém: Dia petri chia 20 ml moi
truong PDA duoc duc 16 voi duong kinh 8 mm tai 2
vi tri doi dién nhau, cach mép dia 15 mm. Mot
manh soi nim duong kinh 6 mm cda timng loai nAm
gay bénh (C. musae MS2, L. theobromae 1'T3, T.
paradoxa) da nudi cay 7 ngady trén moi truong PDA
duoc dat vao mot 16 thach. Mot manh sgi ndm clia
timg chiung Trichoderma dwoc dat vao vi tri 16
thach con lai. Nuoi cdy & 28 - 30°C. Ban kinh
khudn lac ctia ndm gay bénh theo huéng doi dién
voi nam 7Trichoderma duoc do sau 7 ngay nudi cay.
Mbi thi nghiém duoc lap lai 3 1an.

Hieu qua tc ché - nam gay benh cla
Trichoderma duoc tinh theo cong thic:

H=R1-R2)/ R1x100

Trong do: H 1a hiéu qua tc ché %), R1 1a ban
kinh ctia khudn lac ndm bénh trong dia d6i ching
(cm), R2 1a ban kinh cta khuin lac ndm bénh
trong dia thi nghiém (cm).

2.2.3. Pinh danh chung Trichoderma

Quan sat dac diém hinh thai va ciu tric vi hoc
theo tai liéu phan loai 7richoderma ctia Gams va

Bissett (2002) [8]. Cac chung 7richoderma dugc
cdy cham diém trén dia petri c6 chtta moéi truong
PDA va nuoi ciy & 28°C dén 6 ngay. Quan sat dac
diém: Hinh dang, duong kinh khuin lac, hé soi
khuén ty bao gom mat sau khuén lac, mau sic bao
t&, mui khudn lac, sic to hoa tan.

Dinh danh cac chiung 7richoderma dua trén
trinh doan gen 5.8S rDNA: Cac chiing nim duoc
nuoéi trong moi truomg Czapek-Dox, 180
vong/phut, 28 - 30°C trong 48 - 72 gio dé thu he
soi khuén ty dung cho tach chiét ADN téng so.
Vung 5.8S rDNA dugc khuéch dai tir mau ADN
téng s6 mdi chiing nim bing phan tng PCR st
dung cdp méi dic hiéu ITSIF (5-CTTGG
TCATTTAGAGGAAGTAA-3)/ITS4R  (5-TCCTC
CGCTTATTGATAGC-3). Chu trinh nhiét cho
phan ung PCR nhu sau: Buoc 1: 94°C 5 phut;
budc 2: 94°C 1 phut; budce 3: 53°C 1 phat; budc 4:
72°C 1 phut (lap lai 35 lan tir budc 2 dén buoc 4);
budc 5: 72°C 7 phut; budc 6: 4°C. San phdm PCR
duoc kiém tra bing cach dién di trén gel agarose
1%, sau d6 duoc tinh sach bing bo kit tinh sach
ADN (Qiagen, My). Mau ADN sau tinh sach duogc
tién hanh giai trinh tu gen. Trinh tu gen duoc so
sanh voi co s& dir lieu trén GenBank va lap cay
phat sinh loai v6i phan mém CLC DNA
Worbench 8.0.

2.2.4. Phuong phap xir Iy o' liéu

S6 lieu duoc xir ly bang phan mém Excel 2010
va SPSS 20.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Panh gia kha ning sinh enzyme cellulase
va xylanase ctia cAc chiing 7Trichoderma

Kha nang sinh enzyme cellulase va xylanase
ctia cac chung 7richoderma duoc danh gia qua
duong kinh vong phan giai co chat CMC va xylan,
gia tri D-d cang 16n thi kha nang sinh cellulase va
xylanase cang cao. Két qua duoc trinh bay & bang 1
va hinh 1.

Bang 1. Kha ning sinh enzyme cellulase va xylanase ctia cac ching ndm 7richoderma

TT Tén chiing Duong kinh vong phan gidi (D-d) (cm)
Cellulose Xylan
1 TrD1 1,70 + 0,90 1,98 + 0,19
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2 TrD2 0,55+ 0,31 0,47 + 0,11
3 TrD3 1,00 + 0,12 1,23 +0,16
4 TrD4 0 0

5 TrD5 3,02+ 0,25 3,43 +£0,24
6 TrD6 2,06 = 0,15 2,42 + 0,16
7 TrD7 1,10+ 0,17 0,82 +0,12
8 TrD8 0,78 £ 0,18 1,15+ 0,17
9 TrD9 1,55+ 0,16 1,51+0,18
10 TrD10 2,596 + 0,23 1,78 £ 0,16
11 TrD11 0 0

12 TrD12 0,63 + 0,21 0,88 +0,13
13 TrD13 2,00 + 0,22 1,46 + 0,17
14 TrD14 1,35+ 0,16 1,67 + 0,20
15 TrD15 0,52 + 0,15 0,60 £ 0,09
16 TrD19 1,83 +0,17 1,45+ 0,15
17 TrD17 0,31 +0,19 0,50 +0,12
18 TrD18 1,65+ 0,2 0,78 +0,13
19 TrD19 2,65+ 0,22 2,88 + 0,26
20 TrD20 1,27 £ 0,16 1,19+ 0,19
21 TrD21 0,85 + 0,09 0,32 +0,1

22 TrD22 0,76 £ 0,1 0,90 + 0,16
23 TrD23 1,40 + 0,15 1,35+ 0,22
24 TrD24 1,35+ 0,13 1,85+ 0,19
25 TrD25 2,86+ 0,24 2,61+0,2

26 TR26 0,87 +0,11 0,45+0,12
27 TrD27 2,51+0,32 1,98 + 0,25
28 TrD28 0 0

29 TrD29 1,82+ 0,18 2,04 +£0,19
30 TrD30 0,45+0,1 0,37 £0,08
31 TrD31 0,62 + 0,13 0,80 +0,12
32 TrD32 1,12+ 0,2 0,72 +0,19
33 TrD33 1,54 +£0,11 2,10+ 0,21
34 TrD34 1,77 £ 0,15 0,81 +0,13
35 TrD35 0,76 £ 0,16 0,60 + 0,12
36 TrD36 1,45+0,2 1,62 + 0,19

Két qua nghién ctu cho thay, 3/36 ching
(8,3%) khong c6 kha nang phan giai cellulose va
xylan; 33/36 ching (91,7%) c6 kha niang phan giai
cellulose va xylan, v6i duong kinh vong phan giai
tr 0,31 - 3,02 cm va 0,32 - 3,43 cm, theo thi tu.
Trong @6, 3 chiung 7richoderma c6 duong kinh
vong phan gidi CMC va xylan 16n nhat.

Trichoderma D5 c6 vong phan giai CMC, xylan
tuong ung la 3,02 cm va 3,43 cm; 7richoderma D19
l1a 2,65 cm va 2,88 cm; TrichodermaD25 1a 2,86 cm
va 2,61 cm, theo thit tu (Hinh 2). So sanh véi cac
nghién ctu khac cho thay, 3 ching Zrichoderma
tuyén chon c6 kha nang phan giai CMC cao hon so
voi 4 chang 7. asperellum (cao nhat 1a 1,4 cm)
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trong nghién ctu cia Nguyén Hoéng Van va cs
(2013) 1a sau 24 gio t [9]. Két qua nghién cttu caa
Tran Hoang Diing va cs (2018) [2] cho thdy, 7
ching nam soi duoc phan lap tir dat, mat cua, rom
ra ¢6 kha nang phan giai CMC véi ty 1é D/d dao
dong tir 20 - 24,5. Trong nghién ctu khac, 123
ching Trichoderma duwoc phan lap tir cic ngudn

TrD1 dén TrD12

TrD13 dén TrD24

nhu: GO rumg, dat rung, dat vuon, hat lta my,
ngod... ¢6 hoat tinh phan giai CMC va xylan voi
duong kinh vong phan giai dao dong tx0,2 - 2,8 cm
va 0,2 - 3,5 cm, theo thit tu [3]. Két qua nghién ctu
cho thdy tiém ning phan gidi cellulose va xylan
ctia 3 chung 7richoderma phan lap ti dat trong
dong riéng.

TrD25 dén TrD36

Hinh 1. Kha ning sinh cellulase (A) va xylanase (B) ctia 36 ching 7richoderma

TrichodermaD5

Trichoderma D19

b
Trichoderma D25

Hinh 2. Kha ning sinh cellulase (a) va xylanase (b) clia 7richoderma D5, Trichoderma D19 va
Trichoderma D25

3.2. Kha niang trc ché vi sinh vat gay bénh ctia
cac chung Trichoderma

Ba chung 7richoderma tiép tuc duoc danh gia
kha ning tic ché voi mot s6 ndm gay bénh trén cay
trong.

Két qua cho thay, 3 chiung: 7richoderma D5,
Trichoderma D19, Trichoderma D25 déu c6 kha
niang uc ché voi 3 ching nim gay bénh la: C
musae MS2, L. theobromae LT3, T. paradoxa, hé

s6 bién dong sai so thi nghiém chap nhan duoc, hé
s6 bién dong dao dong tir 8,3 - 15,6 déu nhé hon
20%, voi do tin cay 95% (P < 0,05). Trong 3 chung,
Trichoderma D5 c6 kha nang ttc ché manh nhat,
dat 91,3% doi voi C. musae MS2, 77,2% do6i voi 7.
paradoxa va 70,2% d6i voi L. theobromae LT3. Két
qua nghién cttu trén phu hop voi két qua nghién
ctru ctia Ganesan va cs (2009) [10], khi khao sat
kha ning tc ché cta 20 chung 7richoderma voi 2
loai ndm gay bénh 1a C. musae va L. theobromae.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 10/2024 45



KHOA HOC CONG NGHE

Nghién cttu ctia Ganesan va cs (2009) [10] cing Chung 7Trichoderma TV, c6 kha nang tic ché L.
cho thdy, kha ning tc ché voi ting loai ndm gay theobromae cao nhat, dat 91,7%, doi voi C. musae
bénh cta cac ching 7richoderma la khic nhau. 1a 54,8%.

Bang 2. Mitc @9 d6i khang ctia cac chiing Trichodermavéi 3 loai nim gay bénh

, ) Muc do doi khang (%)
Ching Trichoderma C. musae MS2 L. theobromae.T3 T, paradoxa
TrichodermaD5 91,3 +1,7% 70,2 +1,24* 77,2 +£1,64*
TrichodermaD19 74,1 £1,95¢ 58,2 £ 0,62° 55,1 £1,07¢
TrichodermaD25 84,0 + 2,03° 67,4 + 0,69 61,8 + 0,89"
CV (%) 9,2 8,3 15,6

Ghi chii: Cdc chircdi a, b, c... trong cung cot biéu thi sir khic biét y nghia thong ké giita cdc nghiém

thifc theo phép thir Duncan.

C. musae

L. theobromae

T, paradoxa

Hinh 3. Kha ning d6i khang ctia chiing 7richoderma D5 véi cac ndm bénh

3.3. Dinh danh cac ching Z7richoderma dua
trén dic diém hinh thai va trinh tir gen viing 5.85
rDNA

3.3 1. Dic diém hinh thdi va ciu triic vi hoc

Dé dam bao @6 chinh xéc téi loai cho 3 chiing
nam 7Trichoderma dung cho nghién ctru san xuat
ché phdm vi sinh xit ly ba dong riéng 1am phan
bén hitu co, 3 ching ndm nay duoc dinh danh toi
loai dua vao cac dac diém vé hinh thai, cau tric vi
hoc két hop voi trinh tu viing 5.8S rDNA.

Trén moi truong PDA, cic chiing nim phat
trién nhanh, tuy nhién téc d6 phat trién khac nhau.
Sau 2 ngay, chung Trichoderma D19 phat trién
nhanh nhat, duong kinh khuén lac 81 mm. Ching
Trichoderma D25 va Trichoderma D5 phat trién
cham hon, duong kinh khuén lac tuong tmg 1a 24
mm va 20 mm. Sau 6 ngay nuéi cay, duong kinh
khuédn lac cta Trichoderma D19, Trichoderma
D25 va Trichoderma D5 1a 90 mm, 90 mm va 85
mm, theo thtt twr. Ca 3 chiing, khudn lac ban dau cé
mau trang, sau d6 c6 mau xanh luc do bao tit duoc
hinh thanh (Hinh 4). He soi khi sinh, day, toi, x0p.
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Mit sau

Trichoderma D25

Trichoderma D19

Trichoderma D5

Hinh 4. Khuén lac 3 chiing Trichoderma trén moi truomg PDA sau thoi gian nuéi cdy

Quan sat cdu trdac vi hoc ctia 3 ching
Trichoderma cho thiy, cac ching déu co cudng
sinh bao t& phan nhanh. Thé binh hinh tru hoic
hinh chai. Bao tt tran c¢6 hinh cau dén hinh elip,
bé mat nhin hoac san sti. 7richoderma D25 hinh
thanh bao tir 4o.

TrichodermaD5

TrichodermaD19

Tt dac diém hinh thai, cau trac vi hoc va doi
chiéu voi khoa phan loai ndim 7richoderma cia
Gams va Bissett (2002) [8], da nhan thay ca 3
ching c6 dic diém hinh thai giong chi
Trichoderma.

TrichodermaD25

Hinh 5. C4u trdc vi hoc ciia 3 chiing Trichoderma & 46 phéng dai 400 1an

3.3.2. Gidi trinh tir viing 5.8S rDNA

Dé phan loai dén loai, da st dung doan moi
ITS1F va ITS4R cho phép nhan doan gen nam gitra
hai tiéu phan 18S va 28S cé kich thuéc khoang 600

bp. Két qua cho thdy, san ph4m doan gen sau phan
ung PCR tao thanh bang duy nhat c6 do nét véi kich
thuéc thu duoc khoang 600 bp khi doi chiéu véi
thang chudn va tap trung ro rang, khong tao ra cac
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bang phu. Diéu nay ching t6 cac doan gen thu duoc
sau phan tng PCR c6 chat luong cao, cip moi sit
dung cho phan ting c¢6 tinh dac hiéu.

Két qua giai trinh tu va so sanh véi trinh tu
doan gen ma hoéa tuong tng da duoc dang ki trén
co s& dit lieu GenBank cho két qua nhu sau:

Trinh ty gen ving 5.8S rDNA cta ching
Trichoderma D5 c6 @6 twong dong cao trén 99,0%,
voi gen 5.8S rDNA tuong ting cua chung 7. viride
CBS 119325 (NR_138441). Ching Trichoderma D5
la loai 7. viride (ky hiéu 7. viride D5) va duoc diang
ki tréen GenBank voi ma s6 OR686312.

Trinh te gen viung 5.85 rDNA ciia ching
TrichodermaD19 c6 @6 tuong dong cao trén 99,0%,
voi gen 5.8S rDNA twong tng cua ching 7.
harzianum MNF-MAS-16 (MH697561). Ching
Trichoderma D19 1a loai 7. harzianum (ky hiéu 7.
harzianum D19) va duoc dang ki trén GenBank voi
ma s6 OR690335.

Hinh 6. Cay phat sinh chiing loai dua trén trinh tie
gen 5.8S rDNA ctia chiing Trichoderma D5 véi cic
chiing ndm c6 ho hang gin GenBank

# Trichoderma viridarium CBS 120065 (NR_136439)

Trichoderma hamatum DAOM 167057 (NR_134371)
Trichoderma pubescens DAOM 166162 (NR_077179)

w8 Trichoderma harzianum MNF-MAS-16 (MH697561)
D19
Trichoderma harzianum ZNE3 (KR866394)
Trichoderma vermifimicola HMAS 248255 (NR_171951)
% Trichoderma anaharzianum YMF 1.00383 (NR_174890)
Trichoderma lentiforme CBS 100542(NR_144868)
Trichoderma inhamatum CBS 273.78(NR_134378)

@ Trichoderma (NR_120298)

e Trichoderma parareesei ATCC MYA-4777 (NR_138453)

Trichoderma yunnanense CBS 121219 (NR_134419)
Trichoderma erinaceum ATCC MYA-4844 (NR_111837)
Trichoderma atroviride NBRC 101776 (NR_077207)

0080

Hinh 7. Cay phat sinh chiing loai dva trén trinh tie
gen 5.8 S rDNA ctla chiing TrichodermaD19 véi
cac chiing nam c6 ho hang gan GenBank

48

Trichoderma vermifimicola HMAS 248255 (NR_171951)
,Cfc Trichoderma anaharzianum YMF 1.00383 (NR_174690)
p

4 Trichoderma alrobrunneum CBS 548,92 (NR_137298)
" @ Trichoderma lentforme CBS 100542(NR_144868)
: - Trichoderma inhamatum CBS 273.78(NR_134376)
Trichoderma parareesei ATCC MYA-4777 (NR_138453)
\—mdrmmem reesei (NR_120297)
Trichoderma longibrachiatum (NR_12029)
«f Trichoderma asperellum CBS 433.97 (NR_130668)

o 025
® Trichoderma yunnanense CBS 121219 (NR_134419)

@ Trichoderma viride CBS 119325 (NR_138441)
«f - Trichoderma viridarium CBS 120065 (NR_138439)
Trichoderma erinaceum ATCC MYA-4844 (NR_111837)
Trichoderma atroviride NBRC 101776 (NR_077207)
Trichoderma hamatum DAOM 167057 (NR_134371)
Trichoderma pubescens DAOM 166162 (NR_077179)

0040

Hinh 8. Cay phat sinh chiing loai dua trén trinh te
gen 5.8S rDNA ctia chiing 7richoderma D25 voi
c4c chiing ndm c6 ho hang gin GenBank

Trinh tu gen vung 5.8S rDNA cua chiung
TrichodermaD25 c6 do tuong dong cao trén 99,0%,
voi gen 5.8S rDNA tuong tng cua chiang 7.
asperellum CBS 433.97 (NR_130668). Chung
Trichoderma D25 1a loai 7. asperellum (ky hiéu 7.
asperellum D25) va duoc dang ki trén GenBank
voi ma s6 OR686311.

Bén canh kha nang sinh téng hop nhiéu loai
enzyme ngoai bao cao thi 7richoderma con duoc
coi 12 tac nhan kiém soat sinh hoc tit nam 1930 va
la tac nhan phong trir sinh hoc thuong mai (BCA)
cho cay trong. Cho dén nay, hon 80 loai
Trichoderma &a dugc bao cdo, trong so nay 6 loai
la: 7. atroviride, T. harzianum, T. asperellum, T.
virens, 1. Longibrachiatum, T. viride 1a nhing tac
nhan kiém soat sinh hoc dugc tmg dung phé bién
trén cay trong [11). 7. harzianum TrX2 va T.
asperellum Tr X3 duoc phan lap tir dat tréong xoai
la 2 ching nam d6i khang cé tiém nang trong
kiém soat sinh hoc bénh than thu gay hai trén cay
x0ai do ndm Colletotrichum asianum TT.03 va C.
asianum TT.02 trong diéu kién in vitro va nha luéi
[12]. T. harzianumva T. asperellum duoc phén 1ap
ttr dat ving ré cay nghé vang. Cac ching nay déu
c6 kha niang sinh tong hop cellulase, amylase,
protease cao va co tiém nang trng dung trong xtr ly
ba thai sau ché bién nghé vang lam phan boén [13].
T. asperellumT10 duoc phan 1ap tir dat veon trong
thanh long. 7. asperellum T10 da duoc tng dung
trong phong bénh d6m trang trén cay thanh long
do nadm Neoscytalidium dimidiatum & diéu kien
nha ludi, gidm ty 1 bénh tir 28 - 40% va gidm chi so
bénh tir 23 - 33% so voi doi chung [14]. 7 viride
DR10T8 duoc phan lap tir dat trong ca phé, c6 hieu
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qud doi khang véi nam Colletotrichum sp., cé tiém
nang tmg dung dé phong trit bénh khoé canh, kho
qua trén cay ca phé [15]. Nhu vay, 3 loai
Trichoderma duoc phan 1ap tir dat trong dong riéng
la: 77 viride D5, T. harzianum D19, T. asperellum
D25 1a cac loai an toan va c6 tiém nang tng dung
phan huy vat liéu hitu co c6 ham lwong cellulose va
hemicellulose cao nhu ba dong riéng.

4. KET LUAN

Tt 36 ching 7richoderma phan lap tir dat
trong dong riéng, da tuyén chon duwoc 3 ching
Trichoderma c6 kha nang sinh cellulase va
xylanase cao: Trichoderma D5 c6 vong phan giai co
chét cellulose, xylan tuwong tng 1a 3,02 cm va 3,43
cm. Trichoderma D19 c6 vong phan gidi co chat
tuong ung la 2,65 cm va 2,88 cm. 7richoderma D25
c6 vong phan gidi co chat 1a 2,86 cm va 2,61 cm,
theo tht tu. Kha niang tc ché cta cac ching
Trichodermavéi nam bénh C. musae MS2 tir 74,1 -
91,3%, L. theobromae LT3 tir 58,2 - 70,2% va T.
paradoxati 55,1 - 77,2%.

Dua vao dic diém hinh thai, cau trac vi hoc,
két hop giai trinh tu doan gen 5.8S rDNA da xac
dinh 3 chiing ndm c6 kha ning sinh enzyme
cellulase va xylanase manh thudéc ching
Trichoderma D5 1a loai 7. viride D5 v6i ma so
OR686312, chung 7richoderma D19 la loai T.
harzianum D19 v6i ma s6 OR690335 va chiing
Trichoderma D25 1a loai 7. asperellum D25 voi ma
s6 OR686311. Cac chiing nay co tiém ning phan
hay vat liéu hitu co chita ham luong cellulose va
hemicellulose cao nhu ba dong riéng.
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SCREENING AND IDENTIFYING MOLD STRAINS CAPABLE OF BIOSYNTHESIZING ENZYME
CELLULASE AND XYLANASE
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Nguyen Tuan!, Vu Thu Diem!, Nguyen Trong Uyen?, Le Khanh Linh? Nguyen Van Hieu*
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*Curtin University, Perth Western Australia
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Summary

The aim of this study was to select mold strains capable of degrading cellulose and hemicellulose.
The results showed that among 36 7richoderma strains, 3 Trichoderma strains were selected
with the highest ability to degrade cellulose and hemicellulose: Trichoderma D5 had cellulose
and xylan substrate degrading zone diameters of 3.02 cm and 3.43 cm; 7richoderma D19 got 2.65
cm and 2.88 cm; Trichoderma D25 got 2.86 cm and 2.61 cm, respectively. Three 7richoderma
strains had strong antagonistic activity against pathogenic fungi of Colletotrichum musae,
Lasiodiplodia theobromae and Thielaviopsis paradoxa from 74.1 - 91.3%, 58.2 - 70.2% and 55.1 -
77.2%, respectively under in vitro conditions. The three strains were identified as 7richoderma
viride (1. viride D5), Trichoderma harzianum (T. harzianum D19) and Trichoderma asperellum
(7. asperellum D25) and were registered on GenBank with the corresponding code OR686312;
OR690335 and OR686311. These strains were considered to have the potential to decompose
organic materials with high cellulose and hemicellulose content such as C. edulis Ker. residue.

Keywords: Trichoderma, cellulose, hemicellulose.
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