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TOM TAT

Viéc tim kiém cac chuing vi sinh vat ¢ hoat tinh chitinase manh rat c6 y nghia trong
san xudt thudc trir sau sinh hoc dé kiém soat ndm ki sinh trén cay trong. Tt 15 mau
dat trong ¢ tinh Thita Thién Hué, da phan lap va tuyén chon duoc 106 chung nam
mdc 6 hoat tinh chitinase. S& lwong ndm mdc ¢ hoat tinh chitinase trong dat dao
dong tir 1,58x10° dén 10,31x103 CFU/g. Trong d6, chiing ndm mdc H101 ¢6 hoat tinh
chitinase manh nhat véi duwong kinh vong phan giai chitin dat 51,33 mm va sinh
khdi khd 1a 0,96 g/L. Bang phuong phap giai trinh tu gen vung ITS, chiing H101
duoc dinh danh 1a Aspergillus niger. Dong thoi chung H101 c6 kha nang ddi khang

v6i nam bénh Fusarium oxysporum cao (= 60%) sau 12 ngay nudi cay.

T khoa: d6i khang, Fusarium oxysporum, hoat tinh chitinase, nAm mdc.

1. MO PAU

Trong nganh trong trot, viéc lam dung hoéa chat bao vé thyc vat dang 1a mot van
dé birc xtic, mot thuc t€ dang lo ngai va gay ra nhiing hau qua khong mong mudn, gay
mét an toan thuc pham, 6 nhiém méi tredng sinh thai. D6i véi cdc nAm mdc gay bénh
ky sinh trén cay trong c6 thanh t& bao la chitin c6 thé loai bé bang phuong phép sinh hoc
theo cac co ché tic ché nhu stt dung khang sinh, enzyme tao ra d6i khang sinh hoc dé tc
ché€'sinh trudng phat trién han ché gay hai.

Hién nay, stt dung ché& pham sinh hoc ttr vi sinh vat dé€ tec ché tiéu diét ndm mdc
gay bénh dang duoc tap trung nghién cttu va thir nghiém tng dung. O Viét Nam cac
nghién ctru va tng dung vé vi sinh vat phan giai chitin phong trtt ndm bénh van con
han ché. Day la co so cho nhitng nghién ctru ting dung tao ché pham sinh hoc diét ndm
bénh gbép phan bao vé mdi truong sinh thai, ting nang sudt cay trong. Xudt phat ti
nhitng ly do trén ching t6i chon nghién cttu “Tim hiéu kha nang ddi khang véi ndm
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bénh Fusarium oxysporum ctia ndm moc cd hoat tinh chitinase phan lap tir dat trong o
tinh Thita Thién Hué” nham phat hién cadc ngudn gen cé hoat tinh manh lam co so trong
nghién ctru phong trir sinh hoc tao ché€ phdm vi sinh dua tré lai dat.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu
- Mot s6 mau dat trong mau o tinh Thita Thién Hué

- Méi treong Czapek (g/L): K2HPO41,0 g; MgSO4.7H20 0,5 g; NaNOs3,0 g; KC1 0,5
g; Fe504.7H20 0,1 g; chitin 10,0 g (thay thé cho saccharose 20,0 g); agar 20 g; pH 6,0 [2].

- Méi treong tuyén chon chung nam maoc Aspergillus (g/L): chitin 10,0 g; agar 20 g;
pH 6,0.

- Moi truong dong nudi cdy chung ndm mdc va ndm ddi khang Fusarium
oxysporum: moi treong Potato Dextrose agar (PDA - g/L): khoai tay 200 g, dextrose 20 g,
agar 20 g, nwéc 1000 mL, pH =74 [1].

2.2. Phwong phap nghién cttu

- Phin lgp va déin s6'ligng té'bao: skt dung phuong phap Koch dé€ phan 1ap ndm mac
trén moi truong Czapek ¢ bo sung co chat la chitin. S6 lwong ndm mdc duoc xac dinh
bang phuong phép dém gian tiép thong qua khuan lac moc trén moi treong thach dia

[2].

- So tuyén truec tiép cdc chiing ndm moc c6 khd ning sinh chitinase: cay truc ti€p chung
ndm maoc trén moi treong Czapek thach dia chi b6 sung nguén carbon duy nhat la chitin.
Dit cac dia da cdy vao ti dm ¢ nhiét dd 30°C. Sau 4 ngay nhudm mau bang thudc thtr
Lugol [2].

- So tuyén gidn tiép cic chiing ndm moc cé khd niang sinh chitinase: Nudi cdy lac cac
ching ndm mdc trong moi treong Czapek-chitin dich thé ¢ nhiét d6 30°C. Sau 4 ngay,
thu dich enzyme ngoai bao. Ly 100 uL dich enzyme ngoai bao cho vao 16 duc trén dia
thach chitin, sau khi khuéch tan enzyme 6 4°C trong 6 — 8 gio cac dia thach duoc u ¢
37°C, sau 24 gio nhudm dia thach b:img thudc thtr Lugol. Xac dinh hoat tinh chitinase
bang cach do duwong kinh vong thity phan chitin [2].

- Xdc dinh sinh khoi kho: thu sinh khéi twoi ndm mdc tit moi truong nudi cdy dich
thé sau d6 sdy kho dén khoi lwong khong doi [2].

- Xdc dinh cdc chiing ndm moc c6 khd ning d6i khing nidm bénh: Kha nang d6i khang
cua cac chung ndm mdoc da tuyén chon véi chung ndm gay bénh Fusarium oxysporum
trong diéu kién in vitro dugc danh gia bang phuong phap dong nuoi cdy trén moi trudong
PDA [1]. Cdy ndm d6i khang F. oxysporum va nam mdc (da duoc tuyén chon c6 hoat tinh
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chitinase manh) déi xting trén cung mot dia moi truong ¥2 PDA. Mtec d6 d6i khang ctia
nam co6 hoat tinh chitinase v6i ndm gay bénh F. oxysporum dwgc phan thanh 4 cap va
danh gia mic 6 d6i khang [1].

- Xdc dinh mgt s6' ddc diém hinh thdi: quan sat khuan lac ndm maoc trén moi treong
Czapek thach dia. Nu6i cdy soi ndm trén la kinh d€ quan sat vi thé [2].

- Dinh danh cdc chiing ndm moc: Tach chiét DNA tong s6 cia ndm mdc [5]; sau do6
khuéch dai trinh tu gene vling ITS bang ki thuat PCR r6i x4c dinh trinh tw gen viing ITS
theo nguyén ly cia phwong phap Sanger cai tién, st dung may doc trinh tu tw dong ABI
3130XL. Phan tich két qua bang phan mém Sequencing Analysis 5.3 vatrinh tu nay duoc
so sanh véi cac trinh tu gene vung ITS trén ngan hang dit lieu NCBI bang cong cu BLAST
dé dinh danh chung ndm mdc [6].

- Xir ly s6'liéu: thi nghiém 13p lai ba lan, s6 liéu dugc xi 1i bé“mg thong ké mo ta
(Microsoft Excel 2010) va phan tich ANOVA (Duncan’s test p<0,05) bang chwong trinh
SPSS 20.0.

3. KET QUA VA THAO LUAN
3.1. Phéan 14p ndm mdc c6 kha ning phan giai chitin

Ttr 15 mau dat trong o tinh Thira Thién Hué da phan 1ap va thuan khiét duoc 106
ching ndm mdc ¢6 kha nang phan giai chitin, ki hiéu tit H1, H2,..., H106. Két qua xac
dinh s luong ndm mdc duoc trinh bay & bang 1.

Bdng 1. SS luong ndm mdc phan giai chitin trong cdc mau dat phan lap

STT Ki hiéf Dia di€m 14y mau pH mau CFU/g mau
mau dat (x 10%)
1 Qb Quang Dién 5,43 10,31
2 HT Huong Thuy 5,54 6,73
3 PD Phong Dién 5,71 4,23
4 PL Phu Loc 4,63 3,51
5 TB1 Thuy Biéu, TP Hué 4,82 5,25
6 TB2 Thay Biéu, TP Hué 4,61 6,34
7 TL Tay Loc, TP Hué 4,35 7,62
8 HS1 Huong So, TP Hué 5,97 1,58
9 HS2 Huong So, TP Hué 5,64 4,03
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10 VN Vinh Ninh, TP Hué 6,42 9,05
11 PN1 Phu Nhuan, TP Hué 5,46 4,09
12 PN2 Phu Nhuan, TP Hué 5,82 6,72
13 TA Thuan An, TP Hué 6,13 3,27
14 HT1 Huong Tra 5,11 4,05
15 HT2 Huong Tra 5,73 3,46

Qua két qua ¢ bang 1 cho thay, s6 lwgng ndm mdc phan giai chitin ¢ sy khac
biét & cac dia diém thu mau khac nhau va su khac biét d6 rat ro rang. Trong d6 s6 luong
nadm moc phan giai chitin dat cao nhat & mau DV1 ¢ huyén Quang Dién (10,31 x
10°CFU/g mau d4t kho). Trong khi &6 mau HS1 (Huwong So - TP Hué) s6 legng ndm mdc
it nhat chi dat 1,58 x 10°CFU/g dat kho. Theo nghién cttu ctia Pham Thi Ngoc Lan va Vo
Thi Thanh Nhan (2014), thi s6 lwgng ndm mdc phan giai chitin trong ddt dao dong trong
khoang 3,23-10,44 x 10° CFU/g dat kho [4]... Nhu vay, s6 lugng ndm mdc trong nghién
cttu cta chung t6i la thap hon rat nhiéu.

3.2. Kha ning phén giai chitin cta cac chung nim méc phan lap
3.2.1. So tuyeén truc tiép

D¢ danh gia so bo kha nang phan giai chitin ctia 106 ching ndm mdc da phan
lap, chting t6i da tién hanh cay truc ti€p cac ching ndm mdc trén moi treong thach dia
Czapek —chitin va danh gia mic d¢ sinh trudng phat trién ctia cac ching thong qua
duong kinh khuén lac. Trong cung mot diéu kién nudi cdy hoan toan giong nhau (4 ngay
¢ 28-30°C), cac chung ndm mdc can sit dung nguon co chét chitin d€ sinh trudng va phat
trién. Nam moc phat trién trén moi treong nay sé tiét chitinase ngoai bao d€ phan giai
chitin va tao viing phan giai khong mau sau khi nhudém bang thudc nhudm Lugol. Kich
thudc va bé day khudn lac phan anh so by kha nang phan giai chitin ctia cac chung ndm

moc.

Bdng 2. Kha ndng sinh trueong, phat trién va phan giai chitin ctia cdc chung ndm mdoc phan lap

Kha ning sinh truéng va phat trién Kihiéu | S6chung | Tylé (%)
Yéu + 24 22,64
Trung binh ++ 32 30,19
Manh +++ 31 29,25
R4t manh -+ 12 11,32
Moc loang - 7 6,6

Ghi ch: - khéng xdc dinh dwoc kich thwéc khudn lac
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Qua bang 2 ching t6i nhan thdy, tat ca cac chung ndm mdc phan lap duoc déu
c6 kha ndng phan giai chitin nhung ¢ cac mic d6 khac nhau. Trong d6, sd chung nam
moc ¢ kha nang phan giai rat manh chiém ty 1é khé thdp (chi 11,32%). Cac chung ndm
mdc c6 kha ndng phan giai chitin yéu dén manh chiém ty 1 1a 22,64% va 29,25%.

Hinh 3.2. Cac chung ndm mdc so tuyén truc ti€p cd kha nang phan giai chitin

Theo nghién cttu cia Pham Thi Ngoc Lan va Vo Thi Thanh Nhan (2014) véi 120
chting m&c dwoc phan lap tir 12 mau dat va bun ¢ tinh Thita Thién Hué, tuyén chon
bang phuong phéap do dwong kinh vong phan giai chitin khuéch tén trén thach dia ¢ ty
1é cac chung manh va rat manh chiém Ian lugt 16,67% va 5,00%, cac chung yéu va trung
binh chiém ty 1& cao lan luot 41,66%, 36,67% [4].

Nhu vay so sanh véi két qua nghién ctu truede do6 ctia cac tac gia, co sw chénh
léch 16n vé hoat tinh chitinase & cac ngudn mau khac nhau. Su khac biét nay c6 thé duoc
gay ra do ddc trung ctia mau dat thu dugc trong nghién ctru ctia chiing t6i (dat mau)
khac v6i mau dat ma cdc nhom tac gia trén da st dung cho nghién ctru (dat bun, dat ven
bo dam pha).

3.2.2. So tuyén gian tiép

Trong 106 chung ndim mdc phan lap dugc ching toi chon ra 4 chung 1la H71, H89,
H94, H101 c6 kich thwdc khuan lac 16n, sinh trudng phat trién manh trén moi truong
thach dia d€ nudi cdy dich thé, thu sinh khdi va xac dinh hoat tinh chitinase. Luong
gidng dwa vao ban dau ctia mdi binh nudi lac (120 vong/phut) 1a 5 mL dich huyén phu
bao tit/50 mL mdi treong. Sau 4 ngay nudi cdy, tién hanh loc dich nu6i dé€ thu nhan sinh
khoi dé€ danh gia kha nang sinh tredng va phat trién. Phan dich enzyme duoc sit dung
dé x4c dinh hoat tinh enzyme bang phuwong phap khuéch tén trén thach dia.

S6 liéu thu dwogc cho thay ca 4 chung ndm mdc déu sinh truong, phat trién tot
trén moi treong Czapek dich thé voi nguon co chat la chitin, sinh khéi kho dat tte 0,93
g/L dén 0,97 g/L. Trong d6, chung H101 c6 kha nang phan giai chitin manh nhat véi kich
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thude vong phan giai 1a 51,33 mm va sinh khoi kho dat 0,96 g/L. So véi mot sd két qua
nghién cttu vé vi khuan phan giai chitin thi ching H101c6 hoat tinh chitinase manh hon
nhiéu trong khi sinh khéi kho cling tich lity kha 16n [3]. Chung nay dwoc chon cho cac

nghién ctiu ti€p theo.

Bdng 3. Hoat tinh chitinase ctia cac chiing ndm mdc

) . DPuong kinh ’
Ching nam moc Sinh khéi (g/L)
vong phan gidi (mm)
H71 35,00¢ 0,94°
H89 33,00¢ 0,93°
H94 45,33° 0,972
H101 51,33% 0,96

Ghi chii: Cic chir cdi khdc nhau trén cing mot cot chi sw sai khic trung binh mdu

co y nghia thong ké voi p < 0,05 (Duncan’s test)

Hinh 3.4. Duong kinh vong phan giai chitin ctia enzyme chitinase tach ttr chiing ndm mdc H101
3.3. Dic diém hinh thai va dinh danh chung nim méc H101
3.3.1. Dac diém hinh thai

Sau 4 ngay nudi cdy chung ndm md&c H101 trén thach dia & nhiét d¢ 30°C cho théy:
khuéan lac ndm mdc cé mau den, tron, bo déu, duwong kinh dat 69 mm. Khuan ti moc day,
bao t&r mau den, moc dong déu khép bé mat khuan lac (hinh 3).
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A (Khuan lac)

B (Tiéu ban x40)

Hinh 3. Ddc diém hinh thai cua chung ndim mdc H101

Quan sat tiéu ban 14 kinh chiing H101 sau 48 gio nu6i cay ¢ dudi kinh hién vi x40
cho thdy, khuén ti c6 vach ngan, phan nhanh manh, cudng sinh bao ttr dang thang, phan
phinh dinh cudng tron, thé binh tht cap to véi nhiéu chudi bao tir tran c6 hinh cau gan
xung quanh.

3.3.2. Dinh danh

>H101

CCGATTGATGGCTCGGTGAGGCCTTCGGACTGGCTCAGGAGGGTTGGCAACGACCCCCCAGAGCCGGAAAGTTGGTCAAACCC
GGTCATTTAGAGGAAGTAAAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTACCGAGTGCGGGTCCTTTGG
GCCCAACCTCCCATCCGTGTCTATTGTACCCTGTTGCTTCGGCGGGCCCGCCGLCTTGTCGGCCGCCGGGGGGGLGCCTCTGCCCC
CCGGGCCCGTGCCCGCCGGAGACCCCAACACGAACACTGTCTGAAAGCGTGCAGTCTGAGTTGATTGAATGCAATCAGTTAAAA
CTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGATAACTAATGTGAATTGCAGAATTCAGTGA
ATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCTCAAGCCCG
GCTTGTGTGTTGGGTCGCCGTCCCCCTCTCCGGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCGTCCGATCCTCGAGCGT
ATGGGGCTTTGTCACATGCTCTGTAGGATTGGCCGGCGCCTGCCGACGTTTTCCAACCATTCTTTCCAGGTTGACCTCGGATCAG
GTAGGGATACCCGCTGAACTTAAGCATATCAATAAGCGGAGGAAAAGAAACCAACCGGGATTGCCTCAGTAACGGCGAGTGAA
GCGGCAAGAGCTCAAATTTGAAAGCTGGCTCCTTCGGAGTCCGCATTGTAATTTGCAGAGGATGCTTTGGGTGCGGCCCCCGTC
TAAGTGCCCTGGAACGGGCCGTCAGAGAGGGTGAGAATCCCGTCTTGGGCGGGGTGTCCG
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Hinh 4. Két qua dinh danh chting ndm mdc H101
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Két qua giai trinh ty gen vung ITS ctia chting ndm mdc H101 duoc trinh bay ¢
hinh 4. Két qua phan tich BLAST trén GenBank cho thdy trinh tu gen vung ITS cua ching
ndm mo6c H101 twong dong 100% voi trinh twe gen vung ITS cua loai Aspergillus niger voi
ma sO truy cap la MN7881141.

3.4. Khao sat kha ning khang ndim bénh Fusarium oxysporum

Tién hanh nuéi cdy chungH101 trén moi treong Czapek - chitin, mau dwgcquan
sat sau 4-5 ngay. Nudi cdy chung ndm bénh F. oxysporum trén moi truong PDA, theo doi
va quan sat mau sau 4-5 ngay. Sau d6 tién hanh dong nudi cdy chtng A. niger H101 va
chiing ndm bénh F. oxysporum. Duong kinh tan ndm ctia ndm gay bénh F. oxysporum va
chiing ndm c6 hoat tinh chitinase dugc do sau 6-12 ngay nudi cdy dé xac dinh % tc ché
va danh gia mic d¢ doi khang. Sau qua trinh nudi cdy, khao sat tir 6-12 ngay, két qua
bang 4 cho thdy, chung H101 c6 kha ndng ddi khang ndm bénh F. oxysporum cao (= 60%).
Vi vay, ching H101 ¢ nhiéu ting dung trong viéc nghién cttu d€ tao ché pham sinh hoc

khang ndm bénh.
Bang 4. Két qua d6i khang gitra chung H101 va F. oxysporum sau cac khoang thoi gian nudi cdy
Thoi gian nudi cdy Puong kinh tan ndm (mm)
(ngay) Chung H101 Chung F. oxysporum
2 35 12
4 49 20
6 58 22
12 75 5

4 ngay ga 12 ngay

Hinh 5. D&i khang gitta chung H101 va F. oxysporum sau cac khoang thoi gian nu6i cay

(A. B6i ching chiing A.niger - H101; B. B6i chiing nam F. oxysporum; C. Két qua doi
khang gitta 2 chiing ndm sau 12 ngay nudi cay)
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4. KET LUAN

1. Tt 15 mau d4t trong & tinh Thira Thién Hué da phan lap duoc 106 chiing nadm
mdc c6 kha nang phan giai chitin. S§ lwong ndm mdc c6 trong cac mau dat phan 1ap dao
dong ttr 1,53 x 10°- 10,31 x 103 CFU/g. Ty 1é ching ndm mdc phan giai chitin yéu 22,64%,
trung binh 33,96%, manh 32,08% va rat manh 11,32%.

2. Tuyén chon dwoc ching ndm mdc phan giai chitinase manh la H101. Chung
H101 tuwong dong 100% vdi trinh ty gen vung ITS cta loai Aspergillus niger véi ma so
truy cap la MN7881141.

3. Chung H101 c6 kha nang trc ché ndm bénh F. oxysporum cao = 60% sau 12 ngay
nudi cay.
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STUDY ON THE ANTAGONISTIC ABILITY AGAINST Fusarium oxysporum OF
CHITINASE ACTIVITY MOLD STRAINS ISOLATED FROM CULVIVATED SOIL
IN THUA THIEN HUE PROVINCE

Nguyen Thi Hong Hanh, Tran Vu Ngoc Thi*
Faculty of Biology, University of Sciences, Hue University

Email: *cengocthi@gmail.com
ABSTRACT

The search for mold strains with high chitinase activity is very meaningful in the
production of biopesticide to control parasitic fungi on plants. From the soils grown
in Thua Thien Hue province, we isolated and selected 106 fungal strains with
chitinase activity labeled H1 - H101. The number of molds with chitinase activity
ranged from 1.58x10% to 10.31x10° CFU/g. In which, strain H101 had the largest
chitinase activity and dry biomass; respectively 51.33 mm and 0.96 g/L. The H101
strain was identified as Aspergillus niger by ITS region sequencing method. At the

same time, strain H101 had a high ability to antagonize Fusarium oxysporum = 60%.

Keywords: Antagonistics, Fusarium oxysporum, chitinase activity, molds.

Nguyén Thi Hong Hanh sinh ngay 20/05/1999 tai Ha Tinh. Nam 2022,
ﬁ ba tot nghiép ki sw nganh Cong nghé Sinh hoc tai Treong Pai hoc Khoa
F&! hoc, Dai hoc Hué. Hién tai, ba dang lam viéc tai Céng ty Polystyrene Viét
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Tran Vii Ngoc Thi sinh ngay 02/02/1989 tai Hué. Nam 2011, ba tt nghiép
ctt nhan Sinh hoc tai treong Pai hoc Khoa hoc, Dai hoc Hu€. Nam 2015,
ba t6t nghiép thac si chuyén nganh Sinh hoc thuc nghiém tai Trueong Dai
hoc Khoa hoc, DPai hoc Hué. Hién nay, ba la giang vién tai Truong Dai
hoc Khoa hoc, Pai hoc Hué.

Linh viec nghién ciru: Sinh hoc.
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