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Abstract: The nematophagous — fungi Paecilomyces sp. are currently developed as a
biocontrol agent against plant parasitic nematodes (Khan et al., 2003; Yang et al., 2007).
Biological control agents can infiltrate certain nematode sites and destroy them by
producing some enzymes including chitinase (Khadijeh et al., 2017). This paper discusses
the purification and determination of the chitinase activity from Paecilomyces sp. P1.
With Lugol reagent, chitinase of this strain was characterized by diffusion on agar plate.
Chitinase specific activity was determined by measuring the release of reducing
saccharides from colloidal chitin by the N-acetyl-glucosamine-dinitrosalicylate method at
540 nm. By using the saturated (NH.).SOs precipitation at 65% concentration, DEAE A-
50 ion exchanges chromatography and SDS - PAGE concentration of 12.5%; chitinase
molecules weigh nearly 50kDa, having a specific activity of 133.3 U/mg, 2.1-fold higher
than that of supernatant. Furthermore, tested with the nematode Meloidogyne sp., the
ability to kill nematodes of Paecilomyces sp. P1 reached 58% efficiency in 96h. These
results are a scientific basis for the application of Paecilomyces sp. P1 in the production
of nematode insecticides.
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Tinh sach va xac dinh hoat tinh chitinase tir nAm
diét tuyen trung Paecilomyces sp. P1
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Nhan ngay 26 thé[]g 12 nam 2018
Chinh stra ngay 27 thang 02 nam 2019; Chap nhan dang ngay 08 thang 03 nam 2019

Tém tit: Nam soi Paecilomyces sp. hién dang duogc nghién ctru nhu 1a mot tac nhan kiém
soat sinh hoc chong lai tuyén trang gy hai thyc vat [1]. Tac nhan sinh hoc c6 thé xam
nhip vao mot sb vi tri cua tuyén tring va tiéu diét chiung bang viéc san xuat ra mot sb
enzyme trong d6 co chitinase [2]. Muc dich cta nghién ctru nay la tinh sach, xac dinh
hoat tinh chitinase ngoai bao cua Paecilomyces sp. P1. Chitinase ngoai bao dugc dinh
tinh bang phuong phap khuéch tan trén dia thach voi thude thir Lugol. Hoat tinh chitinase
dugc xac dinh bang phan ung tao ra N-acetyl glucosamine va do tai budc song 540 nm.
Bang viéc sir dung phuong phép tiia (NH4),SO, bio hoa & nong do 65%, sic khi trao doi
ion DEAE A-50 va dién di SDS-PAGE néng d6 12,5%; phéan tur chitinase ngoai bao co
trong luong gan 50kDa, hoat do riéng 133 ,3 U/mg, d¢ tinh sach gip 2,1 1an so v6i ban
dau Biang phuong phap thir nghiém véi tuyén trung Meloidogyne sp., kha nang tiéu diét
tuyén trung cia Paecﬂomyces sp. P1 dat hiéu suat 58% trong vong 96 gio. Cac két qua
trén 1a co s¢ khoa hoc nham tng dung Paecilomyces sp. P1 trong san xuat ché pham sinh
hoc diét tuyén trung.

Tir khéa: Paecilomyces sp.; chitinase, tinh sach, kiém soat sinh hoc, Melodogine sp.,

1. Mé dau ning diét tuyén trang hiéu qua gay bénh cho
) ) cay. Paecilomyces cho thdy tiém ning nhu I3

Nam soi Paecilomyces sp., mt loai nam mot tac nhan kiém soat sinh hoc cua tuyén
trong dat, duoc biét dén nhu 1a mét loadi c6 kha tring ky sinh thuc vat va hién dang duoc &p

dung trong céac linh vuc trén thé gisi [3]. Cac
cong bd cua Khan va cong su, Perveen Z. va
cs., V& co ché diét tuyén tring, Paecilomyces
sp. thuoc loai nam ky sinh tring tuyén tring.
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Bao tir ciia chiing ¢6 kha nang nhan biét va bam
dinh vao triing caa tuyén triing, bao tir nay mam
va san sinh ra mot s6 loai enzyme trong d6 co
chitinase, protease, collagenase... [1, 4]; Mot s6
cac nghién ctu chi ra rang chitinase tur
Paecilomyces lam giam Iop day nhat cia vo
trang tuyén tring [5, 6], chitinase ngoai bao la
mot trong enzyme lién quan dén qua trinh diét
tuyén tring.

Hién nay c6 khoang 700 loai ndm diét tuyén
trung dugc nghién ciru. V& co ché phan tir diét
tuyén tring: Mot s6 ndm hinh thanh bay, vong
that dé bat va diét tuyén trung tir bén ngoai (vi
du cac chi Arthrobotrys, Drechslerella,
Orbilia...); Mot s6 nam ky sinh bén trong tuyén
tring str dung mot sd loai enzyme nhu protease,

chitinase, collagenase... (vi du cac chi
Paecilomyces, Pochonia, Lecanicillium,
Cordyceps... ; M0t s6 nam tiét ra doc to dé tiéu

diét tuyén trung (vi du cac chi Pleurotus,
Coprinus...) [7-9].

Chitin, polymer N-acetylglucosamine lién
két p-1,4, 12 polyme c6 nhiéu tha hai trong tu
nhién va ciing 14 thanh phan ciu tao phd bién
(40% w/w) cua vo tring tuyén tring. Chitinase
con duoc sir dung dé diét cac loai nam va con
trung hai thuc vat khac; G mot sé loai Serratia
spp., Baeuveria bassiana, Verticillium lecanii,
chitinase c6 thé gay doc dbi voi con tring va
naim bénh. Chitinase tr Trichoderma
atroviridae duoc sir dung dé kiém soat sinh hoc
bénh sau hai khoai tdy [2, 10]. Ngoai ra,
chitinase con wc ché qua trinh nay mam cua bao
tir nAm bénh, sy kéo dai cua soi nAm [11].

Chitinase tir Trichoderma da duoc xac dinh
hoat tinh, nhan dong va biéu hién, ddng thoi
duoc thtr nghiém tiéu diét tuyén trang khac [3,
12]. Céc vo tring cua tuyén tring co ban chét 1a
protein va biéu bi déng vai tro 1a 16p bao vé
hiéu qua chéng lai sy xam nhap cua vi sinh vat
trong dét. C4c tac nhan sinh hoc ngoai lai c6 thé
tan cong vao mot vai vi tri trén tuyén tring,
ching c6 kha ning tiét mot s enzyme nhu
chitinase, protease... Mot s6 phan tir chitinase
cé trong luong 33, 43,5, 45 va 60 kDa tur
Metarhizium anisopliae; chitinase 45,0 kDa tu
Beauveria bassiana da duoc tinh sach [13, 14];

chitinase ¢6 kich thudc 52 kDa tir Paecilomyces
lilacinus; 43 kDa tir Pochonia chlamydosporium
(Verticillium chlamydosporium) va P. suchlasporium
duoc tinh sach va nghién ciru dé 1am rd vai tro
cua chung trong tiéu diét tuyén tring.

Trong bai bao nay, chung t6i dua ra két qua
vé tinh sach, xac dinh hoat tinh, trong luong
phan tir chitinase tir Paecilomyces sp. P1. Két
qua cua bai bao ciing dua ra kha nang diét tuyén
trung cua Pl va tiém ning ung dung chung
trong san xuit ché pham diét tuyén trung.

2. Vit liéu va phwong phap nghién ctru

2.1. Vat liéu: Paecilomyces sp. PI tu bg suu tdp
ching cia phong Céng nghé 1€n men — Vién
Cong nghé sinh hoc

Tuyén tring budu ré Meloidogyne sp.: Vién
Sinh thai va tai nguyén sinh vat /Vién HL
KH&CN Viét Nam cung cap.

2.2. Phuong phap

Phuong phap nudi cdy va luu giit chung
nam soi: P1 duge luu gilr trén moi truong PDA
(Potato Dextrose Agar) thach nghiéng, bao
quan & nhiét d 4°C (theo Nguyén Lan Diing va
cs., 1994)

Nubdi cdy thu dich enzyme thé:
Paecilomyces P1 duoc nudi ciy trén moi trudng
PDB (Potato Dextrose Broth) ¢ 30°C — 32°C;
thoi gian nudi cdy 3-5 ngay, téc do lic 250
v/phut. Ly tam 10000 v/p bo taa.

Dinh tinh kha nang sinh chitinase dugc xac
dinh bang phuong phap khuéch tan dia thach.
Co chat 1a chitosan da thily phan 0,5%; do day
thach khoang 0,5 cm, duc 16 véi dudng kinh 0,5
cm. Dich enzyme thuy phan dugc dua vao
giéng va duoc nhudm bang thudc thir Lugol
1,0%. Nguyén tic: Khi tac dung véi thube thir
Lugol, phdn méi trudng trong sudt (vong phan
giai) phan anh hoat tinh chitinase cua chung.

Xac dinh hoat tinh chitinase: duoc xac dinh
bang phan Gng mau véi DNSA (3, 5 -
dinitrosalicylic acid) theo Miller G.L., 1959.
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Tinh sach chitinase: dich nuéi ciy duoc ly
tam 10000 v/phut loai bo sinh khdi té bao; duoc
ta voi (NH4)2S04 bdo hoa & ndng do 65%; sau
ly tam, tda dugc hoa vdi dém Natri phot phat
50mM pH 7,0 tham tich loai mudi ¢ 4°C. Sau
tham tich dugc dwa qua cot sic ky trao doi ion
DEAE-Sephadex A-50 (2,6 x 60cm) da duogc
can béng voi 150ml dém Tris HCI 50mM; pH
7,0; toc d6 chay 1a 30 ml/gio. Thé tich mdi phan
doan 1a 1,5 ml. Ham lugng protein va hoat tinh
enzyme duogc xéac dinh tai mdi phan doan, sau
d6 dién di trén gel polyacrylamide 12,5% dé
kiém tra d6 tinh sach.

Xac dinh ham lugng protein tong sd: Ham
lugng protein dugc xac dinh theo phuong phap
Bradford.

bién di trén gel polyacrylamide (SDS -
PAGE): dugc sir dung theo phwong phap cua
Laemmli, 1970.

Phuong phap lay nhidém nam Ién tuyén
trung (Alamgir, 2006): Nudi ndm trén moi
truong PDA, lic trong 7 ngay & 30°C, 200
vong/phat. Thu dich nudi cay, bo sung 300 con
tuyén trang/5 ml dich trong hop chuyén dung,
glu trong 96 gio o 30°C, kiém tra s6 luong
tuyén tring sau moi 24 glo mau doi chung
dugc thay dich nudi cdy nim bing nuéc cit.
Lam tiéu ban nhuém vé6i Phloxin B va soi dudi
kinh hién vi dé xac dinh sé luong tuyén tring
chét bit mau tim véi thubc nhuom.

Phuong phap thu va dém tuyen trung [15]:
Tuyen trang dugc dém va tinh s6 luong bang
dia dém tuyén trung (counting dish) va dong ho
dem (counting machine) dudi kinh hlen vi soi
ndi. Trong tmong hop mau co it tuyen trung
(<1000) c6 thé db ca tuyén trang vao dia dé
dém. Sau khi lac nhe cho dung dich tuyén tring
dan déu, co thé dém toan bd tuyén tring theo
cac day 6 cho toan bo dia dém hodc c6 thé dém
dai dién mot s6 6 hodc day, sau do tinh trung
binh 1 6 va nhén véi tong s 6 trong dia. Trong
truong hop méu c6 qua nhiéu tuyen trung thi ta
c¢6 thé pha lodng dung dich tuyén trang thanh
50 ml, sau d6 lay 10 ml dé dém, lap lai lan 2
nhu vy, tinh trung binh s lugng tuyén tring
trén 10 ml va nhan vai 5.

3. Két qua va thao ludn

3.1. Kha nang sinh chitinase cua Paecilomyces
sp. P1

Nham dinh tinh chitinase, chiung toi nudi
ciy lic P1 trén moi truong PDB (muc 2.1) ¢o
bd sung chitin huyén phu 0,5%. Sau 96 h, dich
nudi cdy duoc nho trén dia thach dugc nhudém
bang Lugol 0,1%. Két qua dugc trinh bay &
hinh 3.1.

Hinh 3.1. Kha néng sinh chitinase
cua Paecilomyces sp. P1.
(A: Thi nghiém; B: Doi chung)

Trén hinh 3.1 cho thiy, P1 c6 kha ning sinh
chitinase voi vong phan giai 12 mm trén moi
truong c6 bod sung chitinase 0,5% lam co chat
cam ung, do vay chitinase tir P1 la chitinase
ngoai bao. Theo cong bd cua Perveen va
Shahzad, 2013; Khan Alamgir va cs., 2003;
Kopparapu va cs., 2012 [1, 4, 16] , nghién ctru
hoat tinh chitinase tr cac loai thudc
Paecilomyces va thir nghiém tuyén tring gy
hai cdy ca phé, ca chua ... cho thay chung co
kha ning tiéu diét tuyén trung. Tl nhimg két
qua nay, Paecilomyces duoc tmg dung trong
kiém soat sinh hoc bénh thuc vat. Véi kha nang
sinh chitinase ngoai bao ciia P1, chung toi tiép
tuc tién hanh nhitng nghién ctru tiép theo nhu
tinh sach chitinase, thtr nghiém kha nang diét
tuyén trung. ..

3.2. Tinh sach chitinase tur Paecilomyces sp. P1

Nubi cdy thu nhan chitinase: Tir nhiing két
qua nghién ctu, tham khao va lya chon moi
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truong nudi cay, ching tdi sir dung méi truong
PDA pH 7, thu nhan enzyme sau 96 h.
Chitinase sinh ra tir Paecilomyces ciing nhu cac
chung nam soi khac thuong c6 do tinh khiét
khong cao do tap Ian nhiéu protein khac. Vi
vay, qua trinh tinh sach dé thu duoc chitinase
tinh khiét 1a can thiét. Két qua nay phuc vu cho
qua trinh danh gia cac yéu t6 anh huong toi
hoat tinh enzyme va st dung ching cho nhiing
g dung trong thuc té.

50kDa

Hinh 3.2. Dién di SDS-PAGE cua chitinase
tinh sach tir Paecilomyces P1.

Sau khi khao sat qué trinh tinh sach
chitinase tir Paecilomyces sp. P1, tién hanh tinh
sach chitinase bang (NH4);SOs bdo hoa 65%.
Hoat tinh chitinase sau tinh sach thu dugc 85,08
U/mg, do sach 1,35 lan va hiéu suét thu hoi dat
11,6%. Chitinase sau tham tich loai mudi duoc
dua qua cot DEAE — Sephadex A-50 va cubi
cung cho d6 sach 2,1 1an va hiéu suat thu hoi
dat 1,68 %. Enzyme tinh sach nay cé hoat tinh
133,3 U/mg (Bang 3.2), san pham sau tinh sach
dugc xac dinh khéi lugng phan ta bang SDS-
PAGE 12,5%. Két qua duoc trinh bay ¢
Bang 3.2.

Bang 3.2. Két qua tinh sach chitinase tir chung Paecilomyces sp. P1

Budc tinh sach Ham lugng Hoat ti,nh Hoat d6 riéng D@ sach Hiéu suat
protein TS (mg) tong so (U) (U/mg) (lan) (%)
Enzyme tho 0,76 47,6 62,63 1,0 100
(NH4)2S04 0,065 5,53 85,08 1,35 11,6
DEAE-Sephadex A-50 0,006 0,8 133,3 2,1 1,68

Chitinase tir Trichodesma harizanum [14, 17]
da duoc tinh sach bang tua mudi (NH,),SO, bdo
hoa, DEAE-Sephadex A-50, cho hoat tinh
tuong duong chitinase cta nghién ctu nay
(133,3 U/mg); nhung lai thap hon Lecanicillium
lecanii 43H 0,35 lan [18]; thip hon so voi
Metarhizium anisopliae gan 5 lan. Hiéu suét
tinh sach cua nghién ciu nay 1a thip nhat va
thip hon so véi nghién ctu cua Nguyén Hiru
Quan va cong su 1a 0,3 lan. Pay ciing 1a budc
dau thanh cdng boi qua trinh tinh sach nay con
chua duoc nghién ciru ti wu cac diéu kién.

Trén Hinh 3.2 cho thiy: chitinase dién di
cho bang co kich thudc khoang 46 kDa. Nghién
ciru cua Chen, 2005, chitinase dugc tinh sach
c6 trong lugng phan tir khoang 23 kDa; theo
nghién ctru cua Li, 2015, P. lilacinus co trong

luong phan tir 45,8 kDa con Paecilomyces sp.
P1 dugc dua vao nghién ctru, chitinase co trong
luong 1a khoang 46 kDa. Theo nghién ctu cua
Van Nam Nguyen, 2009 [19], Paecilomyces c6
trong lugng la 32 kDa (Chi32) va 46 kDa
(Chi46) va duoc xac dinh Chi32 la chitinase ndi
bao va Chi46 1a chitinase ngoai bao. Tir cac két
qua trén, chitinase tir Paecilomyces sp. P1 la
chitinase ngoai bao va P1 can duoc thir nghiém
kha ning diét tuyén tring.

3.3. Thir nghiém khda ndng diét tuyén tring
cua P1

V6i muyc dich thur nghiém kha nang diét
tuyen trng cua Paecilomyces sp. P1, ching toi
tién hanh theo phuong phap nhu muc 2.
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Bang 3.3. Két qua khao sat kha nang diét tuyén tring cuia dich nudi cay Paecilomyces P1

STT Tén chung

Ti 1é tuyén trung chét (%)

24 giy

48 gidy 72 gio 96 giv 120 gio

1 Déi ching (khdng ¢6 nim) -
2 Paecilomyces sp. P1 -

10,81 30,7 58,5 58,5

Ghi chu: (-) Khong tiéu diét.

Két qua bang 3.3 cho thay, ching nim P1
sau 72 h — 96 h thir nghiém lugng tuyén tring
budu ré Meloidogyne sp. bi tiéu diét 1a 58,5%.;
thoi gian tir 96 h ¢én 120 h do hoat tinh enzyme
cua dich thir nghiém giam do vay ty & tuyén
trung chét khong ting 1én. DoI  Véi
Paecilomyces sp. la loai nam ky sinh do d6 hiéu
qua thir nghiém cho két qua sau 72-96 h [4,
20], két qua nay ciing trung véi cac cong b cua
Ajrami  va c¢s., 2016 khi tht nghiém
Paecilomyces lilacinus v&i  tuyén  tring
Meloidogne javanica gay buéu ré cay Ca chua;
G 72 - 96 h diét duoc 57% [21]. Paecilomyces
lilacinus YES-2 va P. chlamydosporia HDZ-9
dugc chon tir c&c thur nghiém in vitro dugc bao
ché trong céc vién alginate va dugc danh gia dé
kiém soat tuyén tring Meloidogyne incognita
trén Ca chua trong nha kinh; Cac vién P.
lilacinus vsi ty 1¢ cao nhét (1,6%) lam giam
mat do ré 66,7%. Céc vién P. chlamydosporia
da lam giam 90% mat do tuyén tring cudi cung;
Chang to6 rang, P. lilacinus va P.
chlamydosporia du6i dang bao ché c6 thé kiém
soat hiéu qua tuyén tring Meloidogyne sp.

Ngoai ra, nghién ctu cua Perveen va
Shahzad, st dung dich thé nudi ciy P.
lilacinus; P. variotii; P. fumosoroseus u véi Au
trung cua tuyén trung M. incognita; sau 24, 48,
72 gio dém s lwong 4u trung; Két qua cho thay
sau 72 gio kha nang diét tuyén tring véi hiéu
qua 75% [4].

Két qua thir nghiém tuyén tring caa P1 cho
thay: c6 thé sir dung ching nam trén cho tng
dung kiém soat tuyén tring buéu ré hai cay
trdng. Tuy nhién, can c6 nghién ctru sau hon
nham nang cao hoat tinh va diéu kién nudi ciy
thich hop.

4. Két luan

Paecilomyces sp. P1 c0 kha nang sinh
chitinase ngoai bao; Hoat tinh chitinase dugc
xac dinh bang phuong phiap DNS va do tai
budc séng 540 nm. Béng viéc sir dung phuong
phap tua (NH4)2SO4 bdo hoa ¢ nong do 65%,
sic khi trao dol ion DEAE A-50 va dién di
SDS-PAGE néng d6 12,5%; phan tir chitinase
c6 trong lugng gan 50 kDa, hoat d¢ riéng 133,3
U/mg, do tinh sach gap 2,1 1an so véi ban dau.

Bang phuong phép thir nghiém lay nhiém
tuyén trung Meloidogyne sp. véi dich thé
Paecilomyces sp. P1, hiéu suit dat 58% trong
vong 96 gio. Pay 1a két qua nghién cau ban
dau, 1a co s cho nghién cau ché pham diét
tuyén tring sau nay.
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