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TOM TAT

N&m Trichoderma duwgc danh gia la chi nAm c6 tiém nang trong viéc tao ché phdm sinh hoc do chiing an toan
va c6 kha nang déi khang manh vé&i nhiéu loai nAm bénh. Muc tiéu cla nghién ctru nay la danh gia kha nang khang
ndm P. digitatum cta dich nudi nAm Trichoderma nham tim kiém cac ching ndm c6 tiém nang (*ng dung vao san
xuét ché phdm sinh hoc khang ndm P. digitatum gay théi qua cam. Trong nghién ctru nay, 20 mau ndm Trichoderma
(Tr.HG1 - Tr.HG20) da dwoc phan lap tiv dat trdng cam tai tinh Ha Giang, trong d6 ¢6 2 m&u ndm la Tr.HG6 va
Tr.HG11 dwoc danh gia 13 c6 kha ndng khang manh v&i ndm P. digitatum gay thdi qua cam (dwdng kinh vong khang
ndm twong ng la 64,0 + 1,0 va 45,3 + 1,5mm). Dua trén dac diém hinh thai va trinh ty ving ITS cla rDNA, 2 mau
ndm Tr.HG6 va Tr.HG11 dwoc xac dinh thudc loai Trichoderma asperellum. Trén mdi trwong PDB, sau 72 gi¢
nudi cdy & 30°C, dich nudi cay 2 ching T. asperellum Tr.HG6 va Tr.HG11 thé hién hoat tinh khang P. digitatum
manh nhét (duwdng kinh vong khang ndm twong (ng 1a 64,0 va 45,3mm). Dich nudi ciy ching T. asperellum
Tr.HG6 c6 d&c tinh bén nhiét, gitr dwoc hoat tinh cao & 50°C. Béng thdi, dich nudi cdy ching Tr.HG6 thé hién hoat
tinh trc ché kha ndng gay bénh ctia ndm P. digitatum trén cam. Nghién cvu nay da tuyén chon dwoc 2 chiing ndm
T. asperellum Tr.HG6 va Tr.HG11 c6 kha nang khang ndm P. digitatum manh va c6 tiém nang (rng dung trong viéc
san xuét ché pham sinh hoc.

T khoa: Bénh théi cam, khang n&m, Penicillium digitatum, Trichoderma asperellum.

Resistance to Orange-Rot Fungus Penicillium digitatum
of Culture Solutions from Trichoderma

ABSTRACT

Trichoderma is a genus of fungus potential for probiotic preparation because it is safe and has strong resistance
against many fungal species. The objective of this study was to evaluate the P. digitatum antifungal ability of
Trichoderma culture in order to find the potential fungal strains for the production of P. digitatum antifungal probiotics that
cause orange rot. In this study, twenty Trichoderma samples (Tr.HG1 - Tr.HG20) were isolated from orange-growing soil
in Ha Giang province, of which Tr.HG6 and Tr.HG11 samples were assessed as being highly resistant to P. digitatum
causing orange rot (The diameters of the resistant zones were 64,0 + 1,0 and 45,3 + 1,5 mm, respectively). Based on
the morphological characteristics and sequence of ITS region of rDNA, Tr.HG6 and Tr.HG11 samples were identified as
Trichoderma asperellum. On PDB media, after 72 h of incubation at 30°C, cultures of two strains of T. asperellum
Tr.HG6 and Tr.HG11 showed the strongest P. digitatum resistance (The diameters of the resistant zones were 64.0 and
45.3 mm, respectively). The culture solution of T. asperellum Tr.HG6 showed high thermal stability and had ability to
keep its high activity at 50°C. Simultaneously, the culture solution of Tr.HG6 showed the inhibitory activity of P. digitatum
on orange. This study was able to select two T. asperellum fungal strains, viz. Tr.HG6 and Tr.HG11, that had strong
ability to resist fungi with great potential for applying into probiotic preparation.

Keywords: Orange-rot, antifungal activity, Penicilliulm digitatum, Trichoderma asperellum.
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Kha néng khang nam Penicillium digitatum gay thdi cam cla dich nudi ndm Trichoderma

1. DAT VAN DE

Penicillium 14 chi ndm phd bién va c6 mat &
hau hét cac moi trudng séng. Trong d6, ndm
P. digitatum dudgc coi la tac nhan nghiém trong
nh4t gay bénh théi méc xanh trén qua cé muii
(Vu & cs., 2018). Nhiéu bang chting da cho thay
ring, cac chat dé bay hoi tiét ra tit mé t& bao
qua c6 mui déng vai tro quan trong trong qua
trinh gy bénh trén qud cua ndm P. digitatum
(Droby & cs., 2008). Nam P. digitatum chi xdm
nhiém qua vét xuéc cua qua cé mui, cac vét xude
nay c6 thé do con tring hodc tac nhan vat 1y gay
ra. Néu ndm nhiém vao qua & giai doan trudc
khi thu hoach s& giy hién tugng théi va rung
qua (Bautista-Bafios, 2014). Bén canh viéc tdn
cong lam hong qua, giy ton that vé kinh t&, céc
san phém trao déi chat bac hai do ndm sinh ra
c6 thé gay anh hudng tiéu cuc d6i véi stc khoe
nguoci tiéu dung.

Hién nay, phuong phap phé bién dé diét cac
loai ndm bénh trén cay tréng van 1a st dung cac
loai thudc héa hoc diét ndm. Mic du, viéc s
dung thudc héa hoc dé diét ndm gay bénh trén
cay trong c¢6 uu diém 1a phd rong, hiéu qua va
tac dung nhanh. Tuy nhién, st dung thudc héa
hoc ngay cang boc 16 rd nhude diém nhu hiéu
qua phong tri thap ddi véi cac loai ndm bénh
trong dat, gdy 6 nhiém moi trudng, anh hudng
x4u dén stic khde con ngusi, xudt hién cac
ching ndm bénh khang thuéc (Sharma & cs.,
2009). Ap dung bién phap kiém soat sinh hoc
bang cach st dung phén hiiu cd vi sinh, cac ché&
phdm vi sinh, chta cac chung vi sinh vat hodc
cac hoat chat ti vi sinh vat c¢6 kha ning khang
cac ndm gy bénh 13 mot trong nhiing uu tién
hang d4u trong sian xudt cic san phdm noéng
nghiép sach va an toan (Palou & cs., 2008). Vi
nim Trichoderma dudc danh gia 14 mot chi nAm
c6 kha ning kiém soat sinh hoc tét théng qua
kha nang khang lai mot s6 ndm gay bénh cay
trong nhd cac co ché khang sinh, ky sinh va
canh tranh (Verma & cs., 2007). Tai Viét Nam,
nhiéu nghién cttu vé ndm Trichoderma cho thay
tiém nang cta loai ndm nay trong kiém soat cac
loai ndm gay bénh thuc vat (Vi Xuan Tao &
Tran Van Tuédn, 2020; Nguyén Dic Huy & cs.,
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2017). Cac ché phidm chiia cac ching vi sinh vat
can mot khoang thoi gian nhét dinh dé dat hiéu
qua, do cac chung vi sinh vat nay can thoi gian
dé sinh trudng, sinh hoat ch&t khang nim
(Palou & cs., 2008). Do vay, trong nghién ctu
nay, ching t6i danh gia kha niang khang nim
P. digitatum cta dich nuéi ndm Trichoderma
lam co s6 khoa hoc cho viéc tach chiét cac hoat
chat khang ndm P. digitatum ti dich nuéi ndm
Trichoderma huéng t6i viéc tao ché phidm cb
hiéu qua tic ché ndm P. digitatum ngay sau khi
st dung.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Mau dat duge thu thap tai cac vuon tréng
cam cta huyén Bic Quang, tinh Ha Giang dung
cho phén 14p ndm Trichoderma.

Chung ndm gay thoi qua cam P. digitatum
dugc cung c&p bdi Phong Genomic, Phong thi
nghiém Trong diém Céng nghé Enzyme va
Protein, Trudng Pai hoc Khoa hoc Ty nhién,
DHQGHN.

2.2. Phuong phap nghién cu

2.2.1. Thu mau dat

M3au dat dugc thu tai khu vuc viing ré cua
cac cAy cam phat trién tot, ning sudt qua cao.
Mbi diém thu dao xudng tit mit dat 20-30cm va
14y khoang 100g dat xung quanh viung ré cua
cdy. Mau dugc dung trong tui polyetylen riéng
biét, ghi thoi gian va dia diém thu miu. Mau
dude bao quan mat va duge st dung dé phan lap
nidm Trichoderma.

2.2.2, Phan lap va xac dinh dic diém hinh
thai cia cac mau nam Trichoderma

Céac mau dat st dung dé phan lap cac miu
nam Trichoderma dudc pha loang bang nudc cit
v trung dén cac néong d6 khac nhau tu 10 dén
10, Cay trai mau & cac néng d6 nay trén moi
truong PDA ¢6 bé sung khang
(100 pg/ml). Khang
chloramphenicol c6 tac dung khang khuén,

sinh

chloramphenicol sinh

ngan khong cho vi khuén sinh trudng. Cac dia
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dude t & 28°C cho dén khi thu nhan cac khuin
lac ndm riéng ré. Cac khuén lac c¢6 sgi tring,
bao ti xanh hoic xanh vang dudc tach riéng,
lam thudn va giit trong ong nghiém dé st dung
cho cac thi nghiém tiép theo. CAc miu ndm sau
thuan khiét dugc nudi cay truc tiép trén tiéu
ban hién vi v tring c¢6 chita moéi trusng PDA.
Tiéu ban dudc git trong hop nhua vo triang ¢ bo
sung gify th&m nude vo trang dé duy tri do Am.
MAau dudc 1 6 28°C trong 2-3 ngay va hinh thai
ctiia hé sgi ndm va cudng sinh bao ti dugc quan
sat dudi kinh hién vi (Vu & cs., 2018).

2.2.3. Thu bao tit nAm

Cac mau nam Trichoderma sp. da phan lap
dugc nudi cay trén moi trusng PDA trong 5 ngay
6 28°C. Pia nudi ndm duge bd sung nude cit vo
trung lén bé mét dia, dung que gat vo trung gat
tach bao ti ra khoéi hé sgi ndm. Phan dich dudc
loc bang mang loc Miracloth (Calbiochem, Dtic)
va thu vao 6ng falcon 50ml, sau d6 ly tam & toc
d6 4.000 vong/phut trong thdi gian 10 phut, d6
bé dich rdi bd sung nudc cit vo trung vao ong.
Dich bao ti ndm dudc tién hanh xac dinh néng
do bang budng d&m Thoma, sau dé pha lodng
dén nong @6 thich hgp dé st dung. Dich bao ti
dudc bao quan 6 4°C dé st dung trong thoi gian
ngin hoic trong glycerol 20% & -30°C trong thdi
gian dai (Vu & cs., 2018).

2.2.4. Danh gia kha ning khang nim P.
digitatum cua dich nuéi cic miu nim
Trichoderma

Danh gia khang ndm P. digitatum cta dich
nudi cac mau nadm Trichoderma duge thuc hién
bang phuong phap khuéch tan trén dia thach
(Balcazar & cs., 2006). 500ul dich bao ti (10°
bao tti/ml) mdi mau ndm Trichoderma dudc nudi
trong 50ml moéi truosng PDB 1dng, lic 200
vong/phit & 30°C trong 72 gid. Dich nudi céc
mau ndm duge ly tAm 12.000 vong/phit trong
thoi gian 30 phut & 4°C dé loai bd bao ti va hé
soi ndm. B6 sung 50 pl dich nudi cdy méi mau
nam Trichoderma vao mbi 16 trén dia thach
PDA da dudc cay trai 50ul dich bao ti ndm P.
digitatum (10° bao ti/ml), & 4°C trong 4 gio dé
dich nudi khuéch tan vao méi truong, sau dé dia

duge gitt 6 25°C. Duong kinh vong khang ndm
dugc xac dinh sau 4-5 ngay. Dich nuéi mdi mau
nadm Trichoderma dudc thi khi ning khang
nidm P. digitatum trén 10 dia petri va thi
nghiém dudc l4p lai 3 1an déc lap.

2.2.5. Pinh danh ndm Trichoderma dua
trén trinh tu vung ITS rDNA

DNA hé gen cua cac miu nédm
Trichoderma tuyén chon dugdc tach chiét theo
quy trinh ctia nhém nghién ctu da céng bo
(Tran & cs., 2017). Vung ITS cta rDNA duge
khuéch dai tit DNA hé gen bang PCR st dung
cip mdi da ning dac hiéu cho phd rong cac loai
nam gom: moi Xuoi ITS1
(TCCGTAGGTGAACCTGCGG) va modi nguge
ITS4 (TCCTCCGCTTATTGATAT GC) (White
& cs., 1990). Chu trinh nhiét cha phan tng
PCR nhu sau: 94°C (3 phut); 35 chu ky cua
94°C (30 gidy), 58°C (30 gidy), 72°C (30 giay):;
72°C (10 phit). San phdm PCR duge dién di
trén gel agarose 0,7% va tinh sach bing kit
tinh sach ctia hang Promega (My). Mau DNA
tinh sach dugc giai trinh tu bdi cong ty 1st
BASE (Singapore) va trinh tu ITS dugc phan
tich so sanh v6i co s6 di liéu cia GenBank.
Cay phat sinh loai dugc xday dung bing phan
mém MEGAG.

2.2.6. Danh gia anh hudng cita thoi gian
nudi cdy ndm Trichoderma téi hoat tinh
khang P. digitatum

500ul dich bao tii (10° bao tit/ml) mdi ching
nidm Trichoderma dugec nudi trong 50ml méi
truong PDB 1dng, 14c 200 vong/phit ¢ 30°C sau
24, 48, 72 va 96 gid. Hoat tinh khang ndm cua
dich nu6i cac ching ndm dugec xac dinh bang
phuong phap khuéch tan trén dia thach
(Balcazar & cs., 2006).

2.2.7. Danh gia d6é bén nhiét cua dich nuéi
ndm Trichoderma

Dich nu6i mdi ching nadm Trichoderma
dugc tién hanh xi ly nhiét 6 30, 40, 50 va 60°C
trong thoi gian 30 phtt. D6 bén nhiét cta dich
nudi mdi chiing ndm Trichoderma duge danh gia
thong qua kha ning khang nam P. digitatum.
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Kha nang khang ndm Penicillium digitatum gay thdi cam ctia dich nudi nAm Trichoderma

Hoat tinh khang ndm dudc xac dinh bing
phuong phap khuéch tan trén dia thach
(Balcazar & cs., 2006).

2.2.8. Panh gia kha ning khang nim
P. digitatum trén cam cua dich nuéi nidm
Trichoderma

Qua cam dugc lam sach bang nuéc cit vo
trung va ethanol 70%, sau d6 tao vét thuong
xadm nhiém bing tim vo6 tring. Qua cam dudc
ngam trong dich nuéi ndm Trichoderma 1 gic va
d€ khé tu nhién. Tién hanh lay nhiém 10pul dich
bao ti ndm P. digitatum (ndéng do 10° bao tit/ml)
trén cam. Phuong phap lay nhiém nam
P. digitatum trén qua cam dugc tién hanh theo
quy trinh nhém nghién cttu da cong bd (Vu &
cs., 2018). Mau qua cam d6i chiing dugec ngam
trong nudc cat vo trung. Qua cam sau lay nhiém
dudc giti trong hop kin vo6 trung d 25°C va quan
sat sau 3-5 ngay.

3. KET QUA VA THAO LUAN

3.1. Phan
Trichoderma khang nam P. digitatum

~ by r\" g
lap va tuyén chon nam

Ti cac miu dat thu tai vung ré cic cay
cam phat trién manh, ching t6i da dugc phan
lap dude 20 mAu ndm c6 dic diém giong véi
Trichoderma. Sau 3-5 ngay nudi cdy trén moéi
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truong PDA & 28°C, cAc mau nadm da phan lap
hinh thanh hé sgi mau tring, trén hé sgi hinh
thanh bao t mau xanh nhat t6i dam hoéc mau
vang nhat lan pha toan bd bé mit dia thach
tao thanh cac vong tron déng tam. Cac dic
diém nay la dac diém dic trung cia ndm
Trichoderma (Kubicek & Harman, 1998). Dich
nudi 20 mau ndm nay dugc danh gia kha nang
khang ndm gay thdi cam P. digitatum bang
phuong phap khuéch tan trén thach. K&t qua
nghién ctiu cho thay, c6 8 mAu nadm cé hoat
tinh khang ndm P. digitatum bao gom cac mau
ndm Tr.HG3, Tr.HG6, Tr.HGS8, Tr.HGY,
Tr.HG11, Tr.HG15, Tr.HG16 va Tr.HG18
(Hinh 1). Trong s6 8 mau nay, dich nuéi 2 mau
Tr.HG6 va Tr.HG11 thé hién hoat tinh khang
nim P. digitatum manh nhat véi duong kinh
vong khang ndm tuong tng 1la 64,0 £ 1,0 va
45,3 + 1,5mm, su khac biét c¢6 y nghia thong ké
(P <0,05). Ngoai co ché& ky sinh va canh tranh
gitip cho ndm Trichoderma c6 kha niang khang
lai mot s6 ndm giy bénh trén ciy tréng thi viéc
cac loai nam Trichoderma c6 kha niang tiét cac
chat khang sinh, enzyme, chat chdng ndm ciing
buée dau dugc nghién ciiu (Verma & cs., 2007).
Nhu vay rit c6 thé, dich nudi 2 mau Tr.HG6 va
Tr.HG11 chtia ciac chiat khang ndm tiém ning
cho viéc kiém soat vi ndm P. digitatum gy
théi va rung qua c6 mui.

Tr.HG3 Tr.HG6 TrHG8 Tr.H

';O
M ©

TrHG18

TrHGM TrHG16

TrHG3 Tr.HGE TrHG8 Tr.HGS TrHGI1 Tr.HG15 Tr.HG16 Tr.HG18

Ghi chii: (A) Kich thuéc vong khang ndm P. digitatum; (B) Hinh anh khiang nam P. digitatum trén dia.

Hinh 1. Kha ning khang nim P. digitatum ctia dich nuéi 8 mau nim Trichoderma
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Tr.HG6 Tr.HG11

- M  TrHG6 e EHE,

Tr.HG11
TrHG11

g9 | Trichoderma asperellum SF 561 (MT529837)

_— Trichoderma asperellum FANCOMS (MT007533)

Trichoderma asperellum WZ-121 (MN872434)
- Trichoderma atroviride NBRC MITS2491 ( KJ174193)
3 kb Trichoderma strigosum DMC 795a (EU718081)
99 Trichoderma strigosum PR (JX416526)
Trichoderma harzianum T6 ( MH333117)
1 kb- Trichoderma sinuosum MITS2541 (KJ174231)

Trichoderma citrinoviride MITS2501 (KJ174203)
Trichoderma bissettii UTHSC:08-2443 (KJ174235)
Trichoderma longibrachiatum MITS2540 (KJ174230)

r Penicillium chrysogenum CBS 306.48 (NR 077145)
100 L— Penicillium digitatum PdVN1 (MF527231)

0.050
Ghi chu: (A) Hinh théi ching ndm trén dia va dudi kinh hién vi; (B) Két qua PCR ving ITS cia rDNA; (C) Cay
phat sinh loai dua trén trinh tu ving ITS ctia rDNA; M: 1 kb DNA marker.

Hinh 2. Pinh danh chiing ndm Tr.HG6 va Tr.HG11 dya trén dic diém hinh thai
va trinh ty vung ITS cta rDNA

3.2. Dinh danh ching nim Tr.HG6 va
Tr.HG11

Pé dam bao d6 tin cay cta 2 miu nim
Tr.HG6 va Tr.HG11 dung cho nghién cu san
xudt ché phidm vi sinh kiém soat n&m
P. digitatum gay bénh trén cam, ching téi tién
hanh dinh danh 2 miu nidm trén dya trén dic
diém hinh thai va trinh tu vang ITS cuaa
rDNA. So véi cac gen 18S rRNA va 28S rRNA
cia rDNA, vung ITS (gbm ITS1; 5,8S rRNA;
ITS2) 6 ndm c6 mtic d6 bién d8i cao hon giiia
cac loai gan giii. Do d6, vung trinh tu nay dugc
st dung phd bién trong nghién ctu phéan loai
nidm (Curran & cs., 1994). Trén modi trudng
PDA, 2 miu ndm Tr.HG6 va Tr.HG11 déu
hinh thanh bao t mau xanh va hé sdi nidm
sinh trudng tao thanh cac vong tron dong tam.
Khi quan sat dudi kinh hién vi véi mic do
phéng dai 400 1an cho th4y hinh dang sgi nam,
cubng sinh bao tl c6 cau tric phan nhanh va

c¢6 hinh chai mang dic trung cuia nim

Trichoderma (Kubicek & Harman, 1998) (Hinh
2A). Dong thdi, 2 miu ndm duge tién hanh
tach chiét DNA hé gen dung cho phan ting
PCR khuéch dai vung ITS véi cip mdi
ITS1/ITS4. Két qua khuéch dai vung ITS véi
cdp modi da nang cho nam la ITS1/ITS4 trén
gel agarose chi ra 1 bang DNA duy nhat, cé
kich thuéc khodang hon 500bp (Hinh 2B). San
phdm PCR vung ITS dugc tinh sach bang kit
tinh sach ctia hang Promega va dugc giai trinh
ty bdi Cong ty Sinh héa Phu Sa (Viét Nam).
Trinh ty ITS duge so sanh véi di liéu trong
Ngan hang Gen Quéc t& (GenBank) st dung
chuong trinh BLAST. CAy phat sinh chung
loai dudec xay dung dua trén phuong phap
Neigbor-joining v6i dd tin ciy st dung mo
hinh sao chép mau (bootstrap) 1.000 1an. Hinh
cdy phan loai dudc hoan thién véi phan mém
xt 1y anh Adobe Illustrator CS6. K&t qua phan
tich cho thdy 2 mau nam Tr.HG6 va Tr.HG11
thuoc loai Trichoderma asperellum véi &0
tuong dong vé trinh tu ITS 1a 100% (Hinh 20).
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Kha néng khang nam Penicillium digitatum gay thdi cam cla dich nudi ndm Trichoderma

3.3. Anh hudng thoi gian nudi cAy nim
Trichoderma t6i hoat tinh khang nim
P. digitatum

Trong nghién cGu nay, hoat tinh khang
nim P. digitatum gay théi cam ctia dich nudi 2
ching ndm T. asperellum Tr.HG6 va Tr.HG11
dudc xac dinh 6 cac diéu kién thoi gian nubi cay
khac nhau. K&t qua nghién ctu cho thay, dich
nudi cd 2 ching ndm Tr.HG6 va Tr.HG11 déu
dat hoat tinh khang P. digitatum manh sau
khoang thdi gian nudi cdy 72 gié (duong kinh
vong khang ndm tucng ting 14 64,0 + 1,0 va 45,3
+ 1,5mm), sau 96 gid nudi cdy, hoat tinh khang
ndm gan nhu khong thay déi (dudng kinh
vong khang ndm tuong tng 1la 64,0 £ 3,4 va
45,3 + 2,5mm) (Hinh 3). Thoi gian thich hgp dé
2 chung nam T. asperellum Tr.HG6 va Tr. HG11
sinh téng hgp cac hoat chit khang ndm la 72-96
g16 nudi cdy. Trichoderma c6 kha ning sinh cac
chét chuyén héa nhu: chdt bay hoi, enzyme
ngoai bao va céc chit khang sinh. Cac chit nay
¢6 tac dung pha v6 mang lipid, tham gia vao
hoat déng d61 khang va cam ting khang cac tac
nhan giy bénh cay trong (Saba & cs., 2012).
Thoi gian nudi cady 1a mot trong nhitng thong sé
chinh ctia qua trinh san xu&t ché€ phdm vi sinh
vi né lién quan truc ti€p téi hoat tinh cta vi
sinh vat va qua trinh van hanh may méc thiét
bi (Bajagai & cs., 2016). Viéc rit ngén thoi gian
nudi cay c6 ¥ nghia rat 16n trong san xuit, giip
tiét kiém chi phi, ha gia thanh san phdm. Nhu
vay, v6i két qui nghién ctiu dat dude, thoi gian
thich hgp nh4t dé thu dich nuéi 2 ching ndm
Tr.HG6 va Tr.HG11 la sau 72 gid nudi cay

3.4. DO bén nhiét ctia dich nudéi nam
Trichoderma

Két qua nghién ctu cho thay, dich nudi
chiing ndm Tr.HG6 kha bén nhiét trong dai nhiét
do tu 30-50°C, trong khi chung Tr.HG11 mat
hoan toan hoat tinh khang ndm ¢ 50°C (Hinh 4).
O 30°C, dudng kinh vong khang nim cta dich
nudi 2 chung Tr.HG6 va Tr.HG11 tuong ting 1a
64,0 + 1,0 va 45,3 + 1,5mm. O 40°C, dudng kinh
vong khang ndm tuong tng 1a 63,3 + 2,8 va 35,3
+ 2,1mm va khi dugc xi 1y nhiét 6 50°C, kich
thuéc vong khang ndm cta chiung Tr.HG6 dat
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33,6 £ 1,1mm, chung Tr.HG11 mat hoan toan
hoat tinh khang ndm sy khac biét c6 y nghia
thong ké (P <0,05). Kha ning giti duge hoat tinh
d nhiét do cao 12 cin cii quan trong trong viéc st
dung dich nuéi chiing ndm Tr.HG6 trong viéc
kiém soat ndm P. digitatum gAy bénh & cAy cam
trong ngoai thuc té.

3.5. Kha ning khang nim P. digitatum trén
cam cua dich nuéi chung Tr.HG6

Dich nuéi chung T. asperellum Tr.HG6
dugc xac dinh c6 kha niang khang manh nim
P. digitatum trén dia thach, tuy nhién kha ning
khang ndm trén cam la két qua quan trong
nham dinh huéng tng dung dich nudi ching
ndm nay vao thuc t& san xudt ché phidm sinh
hoc. K&t qua nghién cttu sau 3-5 ngay cho thay,
trén cac mau cam dugc xu ly v6i nude cat va
dich nuéi chtiing Tr.HG6 khong lay nhiém bao ti
nidm P. digitatum khéng c6 hién tugng bat
thuong, chiing t6 nudc cat va dich nudi chiing
Tr.HG6 khong lam anh hudng t6i cam. Trén
mau cam duge xu 1y véi nude cit va lay nhiém
bao ti ndm P. digitatum, cam da bat dau xuit
hién hién tugng théi hong sau 3 ngay va sau 5
ngay cam da bi théi 50% bé mit qua, tuy nhién
trén mau cam xu 1y véi dich nuéi chung Tr.GH6
khong thay xuat hién hién tugng nay (Hinh 5).
Nhu vay, c6 thé thdy, dich nuéi chung Tr.HG6
khong chi khang ndm P. digitatum trén dia
thach ma con khang manh khi thii nghiém trén
cam. Kha ning khang nadm P. digitatum cta
dich nuéi chiung Tr.HG6 c6 thé 1a do chiing ndm
nay c6 kha ning sinh tdng hgp nhiéu hoat chat
khang
ning sinh mot s6 chit nhu cac chit bay hoi,
(B-1,4-N-acetylglucosaminidase  va

ndm. N&m Trichoderma c6 kha
enzyme
endochitinase) va khang sinh tham gia vao viéc
phéa v4 cac cau tric t& bao cia ndm bénh va cam
ting khang cac tac nhan giy bénh cta cay trong
(Saba & cs., 2012). Hién nay 6 Viét Nam, cac
nghién ctu st dung vi sinh vat dé kiém soat
nim P. digitatum giy bénh trén cam chua c6
nhiéu. Trong khi d6, cam la mdt trong nhiing
cy trong phd bién va dién tich trong ngay cang
m& rong tai Viét Nam. Dich nuéi chung Tr.HG6
¢6 thé st dung cho san xudt ché& pham vi sinh
khang ndm P. digitatum giy bénh trén cam.
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361



Kha néng khang nam Penicillium digitatum gay thdi cam cla dich nudi ndm Trichoderma

4. KET LUAN

Nghién ctiu nay da tuyén chon dugec 2 miu
nidm Trichoderma Tr.HG6 va Tr.HG11 c6 hoat
tinh khang nam P. digitatum manh tit 20 mau
nam Trichoderma phan lap tit dat trong cam tai
tinh Ha Giang. Dua trén dic diém hinh théi va
trinh tu ving ITS ctia rDNA, 2 miu ndm
Trichoderma Tr.HG6 va Tr.HG11 dugc xac dinh
thudc loai Trichoderma asperellum. Trén méi
truong PDB, sau 72 gi¢ nudi cay ¢ 30°C, dich nudi
cay 2 chung T. asperellum Tr.HG6 va Tr.HG11
thé hién hoat tinh khang P. digitatum manh
nh4t. Dich nubi cay chtung T. asperellum Tr.HG6
c6 dac tinh bén nhiét, gii dudc hoat tinh cao &
50°C. Déng thoi, dich nudi cay chung Tr.HG6 thé
hién hoat tinh tc ché kha ning giy bénh cta
nadm P. digitatum trén qua cam. Chung nim
T. asperellum Tr.HG6 c6 tiém nang ting dung
trong viéc san xudt ch& phdm sinh hoc dung cho
kiém soat vi ndm P. digitatum.

LOI CAM ON

Nghién ctiu nay dude thuc hién véi su hd tro
kinh phi tif nhiém vu KH&CN cap Bd ctia Vién
ﬁng dung Coéng nghé, B6 KH&CN. Nhom tac
gia xin tran trong cam on.
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