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Dic diém sinh hoc cua chung Paecilomyces variotii NV01
phan 1ap tur dat trong ho tiéu khu vuc DBakLak
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Tém tit: T 15 miu dét trong hd tiéu tai DakLak, cac chung vi nAm dwoc phén lap va chon loc
cho kha nang sinh enzyme chitinase, protease, amylase, cellulase. Chung lwa chon duoc nghién
ctru vé& hinh thai, mau sic khuén lac, anh hudng ciia cac ngudn dinh dudng dén sy hinh thanh bao
tr. Két qua cho thidy moi truong PDA 1a moi truong thich hop cho sy sinh truong cua nam
Paecilomyces variotii NVO1. Sau 14 ngay nu01 ciy ching P. variotii NVO1 cho s bao tir 10%cm’.

Ching nam nay c6 kha nang sinh mot s6 enzyme ngoai bao nhu amylase, cellulase, chitinase,
protease. Két qua giai trinh tw va phén tich viing ITS ctia rDNA v&i cip moi ITS1F/ITS4 cho thy
chung nghién ciru c6 d6 tuong dong 100% v6i chung Paecilomyces variotii KF305752 va duogc dat
tén la P. variotii NVO1. Tai Viét Nam, nghjén cuu ung dung vé loai nAm nay con rat it, cac co sO

dir liéu vé dac tinh sinh hoc van con han ché.

Tur khoa: Dac diém sinh hoc, Paecilomyces variotii, ho ti€u.

1. Mé dau

Hién nay, viéc str dung thudc trir sdu tran
lan trong phong trir con trung gy hai da dan
dén tinh trang khang thuoc De dat duoc mirc
d6 kiém soat mong : mudn thi s6 lwong cling nhu
lidu luong cua thudc ngdy mot gia ting. Viée
sir dung thudc hoa hoc khong nhiing tiéu diét ca
hé sinh vat co loi ma con gdy ra nhidu bénh
dich méi, anh hudéng dén strc khoe con nguoi,
ddng vat va moi truong sinh thai. Tir thuc té do,
cac bién phap quan 1y dich hai theo hwdng sinh
hoc ngay cang dugc phat trién. DAu tranh sinh
hoc trong d6 st dung nm tiéu diét con trung da
dan thay thé cho thuéc héa hoc trong van dé
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kiém soat con trung gdy hai [1]. Huéng nghién
clru nay da thu hat dugc sy quan tdm cua nhiéu
nha khoa hoc trén thé gidi. Ngay nay, c6 hon
100 chi v&i hon 700 loai nim ky sinh con tring
khac nhau va nhiéu loai trong sé d6 c6 tiém
nang 16n trong quan ly dich hai con trung [2],
mdt trong s6 d6 ¢6 ndm ky sinh a 4u tring. Nam
ky sinh au trung sur dung cac mau bam hodc hé
soi cua chung nham tiéu diét 4u trung [3]. Mot
s dai dién cho nhom nay thudc vé cac chi
Pochonia, Paecilomyces, Lecanicillium,... Cac
nghién clru cua Lopez - Llorca L. va cong su
[3] cho thdy, cic nidm diét tuyén trang thudc
nganh  Ascomycota trong do co chi
Paecilomyces, ching tiét ra mot sd enzyme
ngoai bao nhu chitinase, protease. Cac enzyme
nay dong vai tro quan trong trong phan huy au
trung dan t6i tiéu di€t Qu trung, nguoi ta goi loai
nam nay 1 ndm diét tuyén tring,



C.T. Binh va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tu nhién va Cong nghé, Tdp 33, S6 1S (2017) 42-48 43

Tir 15 mau dit trdong hd tidu, nhoém nghién
ctru dd phan lap dugc 25 chung vi nim, tir d6
sang loc duoc 1 chung ky hi¢u NVOI dua vao
kha nang sinh enzyme ngoai bao chitinase,
protease, 12 mot trong céac tiéu chi danh gia vé
kha ning diét tuyén tring ctia nAm nay. Trong
bai bao nay, chung t6i dua ra két qua nghién ctru
vé diac diém sinh hoc, dic diém phan loai cua
ching nAim NVO!1 phén lap tir mau dit trong HO
tiéu tai Dak Lak va tir do 1a co s6 dé nghién ciru
vé kha ning diét tuyén tring cta loai nim nay.

2. Vit liéu va phwong phap nghién ctru
2.1. Vat liéu

- Ching NVO01-phan lap tir miu dat trong
Hb tiéu khu vuc DakLak.

- Méi trudng nudi cdy: PDA (Potato Dextrose
Agar) (g/l): khoai tay dé chiét dich - 200;
sacharose - 20, Agar - 15, pH 6,8. Mdi truong
CDA (Czapek - Dox Agar) (g/1): sacharose - 30,
Sacharose: 30; NaNOs;: 2; KCL: 0,5;
MgS0,.7H,0: 0,5; FeSO,.7H,0: 0,01; agar: 15;
pH: 6,8-7,0. Mbi truong CD dich thé (Mbi trudng
CD khong cé agar). Mo6i truong SDA - Y1
(Sabouraud Dextrose Agar Yeast) (g/l): pepton -
10; dextrose - 40; yeast extract - 2; agar - 15. M6i
truong SDA - Y3 (Sabouraud Dextrose Agar
Yeast c6 thém khoang chit): pepton - 10;
dextrose - 40; yeast extract - 2; agar - 15; mot
s6 chét khoang.

- Mo6i truong tht hoat tinh amylase;
cellulase; protease (g/) chira co chit tinh bot;
CMC; casein; hodc chitin: 1 va agar: 15.

2.2. Phwong phap nghién cuu

- S6 luong bao tir tao thanh/cm®: dugc tinh
mot 1an & thoi diém 14 ngay nudi cay, thu bao
tir va xac dinh mat s6 bao tir bang buong dém
hong cau Thoma dudi kinh hién vi. Mat sb bao
ta/em’ = s lugng bao tir - (bt/ml)/dién tich
khuén lac [4]

- Kha ning sinh enzyme: Xac dinh béng
phuong phap khuyéch tan trén thach; st dung

cac co chit: tinh bot (amylase), CMC
(cellulase), cazein (protease), chitinase [5]

- Tach chiét DNA tong sé bang kit Zymo
Reseach (M¥) st dung quy trinh kém theo cia
nha san xuét.

- Dinh danh ndm: st dung cap moi: ITSIE /
ITS4 (IDT, M¥) c6 trinh ty nhu sau:

ISTIF (5> - CTT GGT CAT TTA GAG
GAA GTA A-3’);

ITS4 (5° - GCT GCG TTC TTC ATC GAT
GC-3’);

- Pinh danh dya trén giai trinh ty ving ITS:
Trinh ty vung ITS dugc so sanh voi co s& dit
lieu GenBank s dung cong cu BLAST
(www.ncbi.nlm.nih.gov)

3. Két qua va théo luan

3.1. Bdc diém hinh thdi va cdu tric sinh bdo tir
cua chung NVO1

Trong s6 25 ching ndm soi phéan 1ap duoc,
ngoai nhiing ching dinh danh bang hinh thai
khuan lac, cAu tric sinh bao tr (nhu
Aspergillus, Penicillium, Curvularia...), chung
NVO1 ¢6 hé soi dai, khuan lac phat trién nhanh,
min, mau sic vang, niu vang, hodc niu sim,
nhung khéng chuyén sang mau xanh nhu
Penicillium, cb6 hoat tinh enzyme chitinase
ngoai bao manh dugc lua chon dé nghién ctru.
Chung NVO1 dugc nudi cay ¢ nhiét do phong,
trén moi truong CDA. Mot s6 dic dlem nudi
ciy nhu sau: hé soi moc dang bong xbp, soi
ban dau trang nga, sau d6 chuyén dan sang mau
kem rdi sang mau vang niu. Khun lac c6 kich
thude tir 1-3 cm sau 7 ngdy; mép tron. Cudng
sinh bao tir va bao tur xuat hién sau 3 ngay nuéi
cay Bio tir dinh, dang chudi, hinh 6 van (Hinh D.
Thé binh hinh tru hodc hinh elip, sau nho dan.
Bao tir hinh ciu don doc, (lam sao biét duoc
néu khong stir dung kinh hién vi dién tr), chudi
dai téa theo cac hudng. Theo két qua nghién
ciru cua Luangsa-Ard va cong su cho thdy
chung thu¢c chi Paecilomyces [6]. Tuy nhién,
dé phan biét dén loai, can phai tién hanh mot s6
chi tiéu sinh 1y sinh héa va sinh hoc phan tir.
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Hinh 1. Hinh thai va cdu tric sinh bao tir
cua chung NVOI.
(A - Hinh thai khuén lac; B - Céu triic sinh bao tir &
d6 phong dai 600 1an)

3.2. Aynh’ hiong ciia nguon dinh duéng dén sw
phdat trien cua chung NVO0I

Sau 14 ngay nudi cy, PDA 1a méi truong
cho chiéu dai duong kinh khuan lac cao nhat
(4,16 cm). Moéi truong SDA-Y3 cho duong

kinh khuin lac 3,98 cm, moi truong CDA la
3,64 cm va SDA-Y1 1a 3,45 cm. Két qua trén
Bang 1 cho thiy sb lugng bao tir/em” cling ty 18
thuan véi duong kinh khuan lac. Ngoai ra, moi
truong PDA con 12 mdi trudng sir dung dé phan
1ap ching nim nay. Theo cac tac gia Juan Li,
Chenggang Zou, 2015 [7] sb luong bao tir thu
duogc 16n 1a diéu kién thuan loi dé san xut ché
phim diét tuyén trung. Didu nay c6 hiéu qua
nhit 1 d6i v6i ndm c6 bao tir ndi ky sinh trimg
4u trung nhu Paecilomyces.

Luu §: duong kinh khudn lac sau 14 ngay
nudi céy tai nhiét do phong.

Vé6i muc dich lya chon méi truong 1én men t6i
uu, chung t6i tién hanh nghién ciru cac diéu kién
pH, nhiét d6 thich hop cho chuing sinh trudng.

Bang 1. Puong kinh khuin lac (cm) cua chung nim NV01

Moi truong  Puong kinh S6 luong bao tir Hinh thai khuan lac
khuan lac (cm) (/em?)

Sau 3 ngay nuoi cay, bao tur hinh thanh, day

PDA 4,16 10° dic. Sau 7 ngay nudi cay, bao tir tir vang nhat
chuyén sang nau dan.

CDA 3,64 0,17 x 10° Sau 5 ngay nudi cdy, bao tir hinh thanh, dén
ngay thir 14 khudn lac mau vang nhat.

SDA -Y1 3,45 0,008 x 10° Sau 7-8 ngdy nudi cdy, bao tir hinh thanh, bao
tir thua trén mat thach.

SDA-Y3 398 0,25x 10° Sau 4-5 ngay nudi cdy, bao tir hinh thanh.

3.3. Anh hwong cua pH, nhiét do dén sw sinh
truong cua chung NV0O1

Chung NVO1 dugc nudi cdy trén moi
truong CD dich thé, nhiét d6 nudi cy 28°C +
2°C, pH moi trudng nudi cay duoc thay doi tir 3
dén 9. Két qua duoc trinh bay & Bang 2.

Béang 2. Anh huong cta pH va nhiét o dén su sinh

trudng cua chung NVO1
pH Su Nhiét  Su
sinh do sinh
truong  (°C)  trudng
3 - 20 +
4 + 25 ++
5 ++ 30 +++
6 ++ 35 +++
7 +++ 40 ++
8  ++ 45 +
9 + 50 -

Ghi cha: (+) Sau 7 ngay nudi ciy hé soi
phat trién, (++) Sau 7 ngay nudi cdy bao tir bat
déu lac dac xuat hién xung quanh tam giac nudi
cy, (+++) Sau 7 ngay nudi ciy bao tir xuat hién
chuyén sang mau vang

(-) Khong moc

Két qua trong Bang 2 cho thiy, pH 5-8 1a
thich hop nhat cho chung sinh trudng, phu hop
v6i pH clia mau dat lay tai DakLik thuong co
pH 5-7.

Nhiét do nuéi cdy thuong anh hudng 16n
dén sy sinh truong, kha ning sinh enzyme ciing
nhu anh huéng dén sy sinh téng hop cac chat
khac. Thi nghiém nuéi ciy duoc tién hanh trén
mdi truong CDA véi nhiét do nudi ciy: 20°C;
25°C; 30°C; 35°C; 40°C; 45°C; 50°C. Két qua
dugc trinh bay & Bang 2. Nhu vay, nhi¢t do tur
25 - 40°C 1a nhiét do thich hop cho sinh trudng
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cua chung NVOI1; day ciing 1a nhiét d§ tuwong
mg véi diéu kién khi hau ving Dak Lik. Theo
cac nghién cliu cua cac tic gia Khan A,
Williams KL [8] chung Paecilomyces lilacinus
251 dwoc nudi cdy & nhiét do tur 25-30°C va
dugc thir nghiém tiéu diét tuyén tring
Meloidogyne javanica bang cach dua cac tring
ciia M. javanica truéng thanh vao dia 96 giéng
dd bd sung chitinase va protease ban tinh sach
cua loai P. lilacinus, quan sat dudi kinh hién vi
tir 3 dén 6 ngay sau khi 0 dé xac dinh kha ning
song sot cua trang. Cac két qua twong tu ciing
duoc bao cao boi Van Nam Nguyen va cs. [9]
khi nghién ctru 1én men chung Paecilomyces
variotii DG-3 v6i dai pH tir 5,0 dén 8,3 dé tach
chiét chitinase; tinh sach va nghién ctru hai loai
chitinase 1a Chi32 va Chi46; trong d6 Chi32 la
exo-chitinase va Chi46 1a endo-chitinase. Ching
P. variotii DG-3 dugc tac gia phan lap tur dat
trong dua chudt tai ving Daegu, Han Québc.

Ngoai viéc khao sat nham t6i wu cac didu
kién 1én men, viéc nghién ctru kha nang sinh
enzyme ngoai bao nhu chitinase, protease,
amylase, cellulase 13 can thiét ddi voi nhimg
chung c6 kha ning tiéu diét tuyén trung.

3.4. Khdo sat kha nang sinh enzyme

Két qua ¢ Hinh 2 cho thdy, chung NVO01
déu c6 kha ning sinh ca 4 loai enzyme
chitinase, protease, amylase, cellulase. Trén dia
thach c6 d6 day 5 mm c6 b sung co chit (nhu
phan 2.1), dudong kinh vong phan giai ddi véi
chitinase la 15 mm; protease la 23 mm;
amylase 12 33 mm va cellulase 1a 16 mm. Két
qua nay tuong ty nhu nhiing nghién ciru cua cac
tac gid Chen va cs., L.V. Lopez-Llorca va cs
[3, 10] ung dung chung trong tiéu diét tuyén
trung gy bénh trén thuc vat (ca phé, ca chua,
hd tiéu).

Protease P32 c¢6 trong lugng phan tir 32kDa
lan dau tién duoc tinh sach tir ching Ponchonia
rubescens bdi Lopez-Llorca [3]; tuwong tu
protease ngoai bao ciing duoc tim thiy & chung

Ponchonia chlamydosporia mang tén VCPI
[11], cac thi nghiém cling chimg minh khi cé
mit VCP1 trimg bi tiéu hiy dé dang hon khi
khong cé6 mat enzyme nay. Trong cac nghién
ciru cua Zaldivar, Zeilinger [12, 13], chitinase
dugc tach chiét va tinh sach tr cic niam
Trichoderma spp., chitinase ngoai bao duogc
tach chiét tr chung nidm Metarhizium
anisopliae ky sinh con trung (c6 trong luong
phan tir 60, 33, 43.5, 45 Kda); chitinase ndi bao
tor ching Beauveria bassiana (cé trong luong
phan tir 45 Kda) [14, 15]. Nhitng chung nay
duogc coi nhu la tac nhan gay bénh con trung.

Hinh 2. Kha néang sinh amylase (A); cellulase (B);
protease ( C ) va chitinase (D).

3.5. Pinh danh ndm bang gidi trinh tw viing ITS
cua rDNA

Vung ITS (Internal Transcribed Spacer)
gém ITS1, gen 5,8S rRNA, ITS2 la vung
thuong dugc sur dung trong nghién ctru tién hoa
ciia nhom nim noéi chung. Trong nghién ctru
nay, st dung cip mdi gdbm ITSIF va ITS4 cua
White et al. (1990) d& nhan doan DNA c6 kich
thudc ~ 600bp.
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Hinh 3. Cay phé hé dua trén trinh tu meg’ITS (ITS1 -‘5,8S -1TS2)
cua chung NVO01 va céac ching c6 moi quan hé gan giii.

Str dung cong cu BLAST so sanh trinh ty
thu duogc vai trinh tu ITS cua cac ching nam da
biét trong GenBank cia NCBI cho thiy, ching
nay c¢6 do mirc twong dong vé trinh tu ITS véi
chung Paecilomyces variotii 1IKF305752 la
100%. Két qua dwoc trinh bay ¢ Hinh 3. Nhu
vay, dua vao dac diém hinh thai, trinh tg ving
ITS c6 thé két luan ching NVO1 thudc loai P.
variotii va dugc dat tén l1a P. variotii NVO1.

Céc dir liéu cong bd vé loai nay cho thiy:
P.variotii ¢6 kha ning khang tuyén tring
Meloidogyne javanica giy bénh budu ré ciy ca
chua, ca tim, dua chudt, dugc phan 1ap trén dét
tr(‘Sng tai 3 khu vuc dia ly khac nhau cuia
Jordani; M. Al-Qasim va cs. da thir nghiém kha
ning tiéu diét trimg cua tuyén trung hiéu qua
dat dén 61,4%; trong d6 chung Paecilomyces
lilacinus dat hiéu qua dén 68,5% [16]. Cac cong
trinh nghién ctu ciia Z. Perveen va S. Shahzad
cho thdy ching Paecilomyces variotii;
Paecilomyces lilacinus; Pacecilomyces

fumosoroseus c6 kha ning wc ché qua trinh né
trimg 4u trang cta loai Meloidogyne incognita
(tuyén trung duc than). Trén cdy ho dau Vigna
radiata, khi st dung chung Paecilomyces
variotii; Paecilomyces lilacinus giam t&i 83%
tring nd so v6i mau déi ching [17].

Trén day 1a nhitng két qua rat kha quan khi
nghién ctru vé kha ning diét tuyén tring cua
loai nay di duoc céc tac gia trén thé gidi cong
bb. Pong thoi 14 co s& cho nhimng nghién ciru
tiép theo ciia chung t6i ddi v6i chung NVO1 vé
kha ning diét tuyén tring.

4. Két luan

Mbi truong PDA 1a mdi truong thich hop
cho sy sinh truong ciia nAm NVO1. Sau 14 ngay
nudi ciy ndm NVO01 cho s bao tir 10%cm’.

Chung c6 kha ning sinh mot sd enzyme
ngoai bao nhu amylase, cellulase, chitinase,
protease; sinh truéng tdi wu & pH tir 5 dén 8.
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- Két qua giai trinh ty vang ITS cho thiy

chung nghién ctru c6 d6 tuong dong 100% véi
loai Paecilomyces variotii KF305752 va dugc
dat tén 1a Paecilomyces variotii NVO1.
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Biological Characteristics of the Paecilomyces variotii NVO1
Strain Isolated in Daklak Pepper Soil

Chu Thanh Binh', Bui Thi Viet Ha®, Ho Tuyen’, Nguyen Phuong Nhue®

"Vietnam - Russian T ropical Center, 63 Nguyen Van Huyen, Hanoi, Vietnam
ZFaculty of Biology, VNU University of Science, 334 Nguyen Trai, Hanoi, Vietnam
I Institute of Biotechnology, VAST, 18 Hoang Quoc Viet, Hanoi, Vietham

Abstract: From 15 pepper soil samples collected in Daklak, fungal strains were isolated and
screened for chitinase, protease, amylase, and cellulase activities. The strain NV01 was chosen for
further investigation of morphology, colonial color and influences of nutrients on fungal sporulation. It
has been shown that the PDA medium is suitable for the growth of the strain NVOI1. After 14 days of
inoculation, this fungus produced 10° conidia per cm®. The strain is capable of producing some extracellular
enzymes such as amylase, cellulase, chitinase, and protease. The sequence-based results ITSIF and
ITS4 showed that the strains were highly similar (100%) to Paecilomyces variotii KF305752 and were
assigned as Paecilomyces variotii NVO1. In Vietnam, detailed researches on this fungus and related
information of its biological characteristics are still limited.

Keywords: Biological characteristics, Paecilomyces variotii, pepper.



