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ANH HUONG CUA MOT SO PIEU KIEN NUOI CAY
PEN HOAT TINH ENZYM CHITINASE CUA CHUNG NAM MOC
BX1.1 VA BX1.4 PHAN LAP TU BQ XIT BI BENH
Nguyén Xuan Canh', Lé Thi Dudng!, Pham Héng Hién?, Trinh Thi Van?

TOM TAT

Ném sgi da dugc nghién ctiu, ting dung dé san xudt nhiéu loai enzym khdc nhau trong d6 c6 chitinase. Nghién
ctiu nay tap trung vao danh gid cdc diéu kién anh hudng dén hoat tinh enzym chitinase ctia hai chung ndm sgi phan
14p tlt cdc mau bo xit bi nhiém bénh. Tu 14 chung ndm phén lap dugc da xac dinh dugc 04 chung c6 kha ning sinh
chitinase, hai chting c6 hoat tinh manh nhat la BX1.1 va BX1.4 dugc st dung cho céc nghién ctiu tiép theo. Két qua
danh gid hinh thai cho thdy hai chang BX1.1 va BX1.4 mang nhiéu dic diém giéng v6i ndm thudc chi Aspergillus.
Thoi gian nudi cdy dé€ hai chiing nay cho hoat tinh manh nhat dugc xdc dinh 13 hai ngay. Néng do co chét chitin
bé sung vao moi trudng nudi cdy d€ cam ting sinh enzym phtt hgp nhét 1a 0,5% cho chung BX1.4 va 1% cho ching
BX1.1. Khéo sat cac diéu kién pH va nhiét d6 cho thdy ca hai chang déu sinh hoat tinh manh nhét khi pH ban dau

la 7 va nhiét d6 nuoi céy la 30°C.

T khoéa: Aspergillus sp., chitinase, Tessaratoma papillosa

1. DAT VAN DE

Chitin 1a mét polymer sinh hoc c6 cong thiic
héa hoc (C,H,,O.N), phin bd rit rong rai va
dugc tim thdy & nhiéu déi tugng trong tu nhién
giong nhu cellulose. Chitin la thanh phén c4u tao
chinh ctia thanh t€ bao ndm ciing nhu mot s6 tao
Chlorophiceae. Day ciing 1a m¢t thanh phén ciu trac
quan trong trong l6p vo ctia mét s6 dong vat khong
xuong séng nhu coén trung, nhuyén thé, giap xac va
giun tron... 6] dong vat thuy sinh ddc biét la trong vo
tom, cua ghe, mai muc, ham lugng chitin c6 thé 1én
t6i 14 - 35% trong lugng kho. Chitin ¢ ba dang cau
truc gom «a, P va y. Chudi a-chitin xép xudi, ngugc
xen ké nhau nhung c6 mét cip xép cuing chiéu.
chubi B-chitin cac chubi sdp xép theo mot chiéu nhét
dinh, chudi y—chitin c¢6 cac cap chudi xép cung chiéu
so le v6i mot chudi ngugc chiéu trong ciu tric (Li,
2006). Chitin khong tan trong cac dung moi nhu
nudc, dung dich axit va ki€ém loang, cén va cac dung
moi thong thuong nhung lai tan dugc trong mot s6
axit v6 co dac (HCL, H,SO,, H,PO,,...) (Omumasaba
et al., 2001). Trong tu nhién chitin dugc phan hay
bdi hé enzym chitinase. P4y la mot loai enzym thay
phan (hydrolase), c6 kha ndng thily phan chitin
thanh chitobiose hay chitotriose qua viéc xtc tac
phan ti N-acetyl glucosamine lién ti€p nhau trong
chitin (Jolles and Muzzaralli, 1999). Chitinase dugc
sti dung trong rdt nhiéu cidc Gng dung khac nhau
nhu kiém soat ndm gay bénh cay trong, xu ly chat
thai, sdn xudt mot s6 cac hgp chét cé hoat tinh sinh
hoc. Xa khuén la d6i tugng dau tién dugc nghién

ctu dé€ thu nhén chitinase tng dung trong viéc phd
v& vach té€ bao ndm. Trong nhung nam gan day viéc
san xudt va thu nhan chitinase dugc tap trung nhiéu
trén cac loai ndm sgi khac nhau nhu Aspergillus sp.
va Trichoderma sp. (Harman, 2006; Sherief et al.,
1992; Shubakow and Kucheryavykh, 2004; Ulhoa
and Peberdy, 1991).

Bo xit hai nhan vai (Tessaratoma papillosa), 1a
loai con trung cé 16p vo ngoai véi thanh phén cdu
tao chinh la chitin viing chac. Tuy nhién, rat nhiéu
trong s6 chiing c6 kha ning nhiém bénh do nim sgi,
soi ndm sé pha huy 16p chitin va dn sau vao trong
co thé bo xit. D& thuc hién diéu nay kha nang cao 1a
ndm sgi sé sinh ra enzym chitinase c6 hoat tinh cao.
Chinh vi vdy nghién ctiu nay dat ra nhdm tim kiém
dugc céc chiing ndm sgi c6 kha nang sinh enzym
chitinase tit nguén mau la bo xit bi nhiém ndm, dong
thoi xdc dinh cdc diéu kién t6i vu d€ cic chung nay
hoat dong hiéu qua.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiiu

Nghién ctu st dung cdc chiing ndm sg¢i c6 kha
ndng sinh enzym chitinase dugc phan lap tu bo xit
bi nhiém bénh do nidm.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp phan ldp ndm sgi

L4y 10 g mau bo xit nghién nit cho vao binh chita
90 ml nudc cat vo trung, lac 5 phut vé6i tdc do 200
vong/phut. Sau d6 lay 1 ml dich huyén phu tron déu
v6i 9 ml nudce cét vo trung, thu duge dung dich c6
nodng do pha loang la 107, tiép tuc pha loang véi cac
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ndéng do khac nhau. Mau phéan lap dugc nuoi cdy
trén moi trudng PGA (Dich chiét tit 200 g khoai tay;
Glucose 20 g/1; Agar 20 g/1; pH 5,6 - 5,8) & diéu kién
30°C, trong 3 ngay, thu thip va lam thuén cac khudn
lac dac trung cho ndm sg¢i (Nguyén Xuan Canh va
ctv., 2017).

2.2.2. Phuong phdp kiém tra khd ndng sinh enzym
chitinase ngoai bao ciia ndm sgi

Kha nang sinh enzym chitinase ngoai bao cuia cac
chung nim sgi phan 14p dugc xdc dinh bang phuong
phéap khuéch tan trén dia thach c6 chida co chit la
chitin theo nhu mo ta trong nghién ctiu truéc day
(Nguyén Xuan Canh va ctv,, 2017). Xac dinh hoat
tinh enzym nh¢ do vong phén gidi co chit quanh
giéng thach.

2.2.3. Phuiong phdp xdc dinh hoat d¢ enzym chitinase

Hoat d6 enzym chitinase dugc xac dinh dya trén
phuong phdp dinh lugng glucosamine trong qua
trinh phén giai chitin. Lugng glucosamine tao ra dugc
hién mau véi thudc tht DNS (3,5-dinitrosalicylic
acid) va do mét d6 quang & budc song 535 nm.

2.2.4. Khdo sdt dnh hudng ciia mét sé diéu kién nuoi
cdy dén hoat tinh chitinase ctia chiing ndm sgi dugc
tuyén chon

Chiing nidm sgi dugc nudi long lic trong éng
nghiém chtta moi trudng PGB (long) & diéu kién
30°C, 180 vong/phit véi cac khoang thoi gian: 1, 2,
3, 4, 5 ngay. Dich nu6i cdy dugc thu nhén, xt ly va
xac dinh hoat tinh enzym chitinase. Sau khi xac dinh
dugc thoi gian nuodi cdy thich hgp, cac chung nay
tiép tuc dugc khao sat diéu kién nudi cdy khac bao
goém pH modi truong ban dau (gia tri pH khao sat 2,
3,4,5,6,7,8,9) va nhiét d6 nuoi cdy (20°C, 30°C,
40°C, 50°C, 60°C), 6 mbi gid tri khdo sit xdc dinh
hoat tinh enzym chitinase .

Cudi cung, ndm sgi dugc nudi 6 cac diéu kién
nhiét do, pH thich hgp da xac dinh va b sung nong
do chitin huyén phu véi cdc néng do khac nhau 0%;
0,5%; 1,0%; 1,5% va 2,0%. Sau 02 ngay nudi cdy, thu
dich va xac dinh hoat tinh enzym.

BX1.1

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tai phong thi nghiém
Khoa Co6ng nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam tii thang 5/2017 dén thang 5/2018.

I1. KET QUA VA THAO LUAN

3.1. Phan 1ap va tuyén chon ching nidm sgi c6 kha
nang sinh enzym chitinase

TU cdc mau bo xit bi nhiém bénh do nim thu
thip dugc, tién hanh phéin lap nim sgi trén moi
truong PGA, két qua thu dugc 14 ching ndm sgi
khéc nhau. Cac ching ndm nay dugc st d€ kiém tra
kha nang sinh enzym chitinase. Khao sat dugc thuc
hién trén mdi trudng c6 chia 1% chitinase, sau do
xac dinh duong kinh vong phén giai (Hinh 1). Két
qua cho théy trong s6 14 chung phén lap dugc chi cé
04 chung c6 kha ndng sinh ra enzym chitinase ngoai
bao bao gom chung BH1.2, BX1.1, BX1.4 va BX1.5.
Trong s6 cac ching c6 hoat tinh thi chung BX1.1 va
BX1.4 c6 hoat tinh manh nhat véi duong kinh vong
phan giai dat gan 22 mm, hai chiung nay dugc lya
chon d€ st dung cho cdc nghién ctu tiép theo.

Hinh 1. Hoat tinh phén giai chitin
ctia mot s6 chting ndm sgi phén lap

Hai chung ndm sgi nay dugc so bd danh gia cac
dic diém hinh thai va mot s§ dic diém sinh hda
co ban. Can ct vao dic diém hinh théi khuin lac,
cudng sinh bao td, bao ti cing nhu sgi ndm, nhin
thdy hai chung BX1.1 va BX1.4 c6 dic diém tuong
dong véi cac loai trong chi Aspergillus (Hinh 2).
Dbiéu nay cing tuong dong voi két qua trude day da
xac dinh cdc loai trong chi Aspergillus c6 kha nidng
sinh chitinase cao (Sherief et al., 1992).

BX1.4

Hinh 2. Hinh théi khuén lac trén moéi trudng PGA sau 06 ngay nudi ciy
va hinh thai cuéng bao tit ctia hai ching ndm s¢i BX1.1 va BX1.4
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3.2. Xac dinh hoat d¢ enzym chitinase sinh ra béi
hai chang BX1.1 va BX1.4

Trudc khi xac dinh hoat tinh enzym chitinase
sinh ra boi hai chiing ndm mdc thi dudng chuin
Glucosamine thé hién méi tuong quan gitia chi s6
mat d6 quang OD,,, ~va nong do Glucosamine
(pmol/ml) dugc thiét lap (Hinh 3). Can ci vao so
liéu dung duong chudn, hoat d enzym chitinase trén
mau thuc dugce xdc dinh. Khi enzyme chitinase tac
dung v6i co chét la chitin huyén phu, san phdm tao
thanh 1a N-acetyl-p-D-Glucosamine phan ting mau
v6i thude thtt DNS. Phén ting mau gitia glucosamine
v6i thu6c thit cang dam thi lugng glucosamine sinh

ra cang nhiéu hay enzym chitinase phan hiy cang
manh. Két qua xdc dinh dugc thé hién trén bang 1.
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Hinh 3. D6 thi dudng chuidn Glocosamine

Bang 1. Két qua do hoat d¢ enzym chitinase

, . Ham lugng Glucosamine Hoat d0 chitinase
Chung nim AOD,, (ug/ml) (U/ml)

BX1.1 0,086 = 0,0015 81,377 £ 1,7505 1,356 + 0,0290

BX14 0,099 £ 0,0036 96,277 £ 4,1329 1,604 = 0,0691

3.3. Anh huéng cta thoi gian nuéi ciy va néng
d6 chit cam ung dén hoat tinh chitinase cua hai
chung BX1.1 va BX1.4

Nghién ctiu nay dugc tién hanh véi muc dich
xdc dinh thoi gian nudi ciy thich hgp d€ thu enzym
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chitinase c6 hoat d¢ cao nhat. Nuoi céy cac chiing
trong diéu kién nuoi cdy long lic & nhiét do phong,
thu mau va xdc dinh hoat d¢ enzym chitinase tai céc
thoi diém nudi cdy sau 1,2, 3,4, 5. Két qua dugc
thé hién trén hinh 4.

0.35
. 0.3
E 0.25
B ois
2 o
) 0.1
0.05 -
0
0.0% 05% 1.0% 1.5% 2.0%
MBX1.1 MBX14

Hinh 4. Anh hudng ctia thoi gian nudi cdy va nong d6 chit cim ting
dén hoat tinh enzym chitinase ctia hai chting BX1.1 va BX4.1

Tu két qua hinh 4 cho thdy, khi ting thoi gian
nudi cdy thi kha nidng phén giai chitin ctia hai chung
ndm moc déu tang sau do giam dan. D6 véi ca 2
ching BX 1.1 va BX 1.4 hoat tinh phéan giai chitin
manh nhdt sau 2 ngay nuo6i cdy. Di€u nay tuong dong
v6i nghién ctiu ctia Nguyén Thi Ha (2012) vé ching
nam Aspergillus protuberus sinh enzym chitinase c6
hoat d6 cao nhét khi nuéi trong khoang thai gian 48
gid. Do vy, thoi diém 2 ngay nudi cdy dugc lya chon
cho cac thi nghiém tiép theo.

Anh huéng ctia néng d6 co chit cam tng trong
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moi truong nudi cdy dén kha ndng sinh enzym
chitinase ctia ndm md&c dugc khdo sat véi cac néng
dé chitin 1a 0%, 0,5%, 1,0%, 1,5% va 2,0%. Sau 2 ngay
nuoi cdy & nhiét d6 phong, tién hanh thu dich enzym
d€ xdc dinh hoat tinh chitinase. Két qua trén cho
théy, nang sinh téng hgp chitinase 1a cao nhét khi
dugc cam ting chitin 6 néng d6 0,5% do6i véi chung
BX 1.4 va 1% d6i v6i chung BX 1.1 (hinh 4). Do d6
néng do chitin cam tng cho chiing BX 1.1 1a 1,0%
va BX 1.4 la 0,5% dugc sti dung cho céc nghién ctiu
khao sat khac.
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3.4. Anh huéng ctia pH va nhiét 3o moi trudng
dén kha nang sinh chitinase ctia hai ching BX1.1
va BX1.4

Gia tri pH modi truong ban ddu c6 anh hudng
quan trong dén sinh truéng va phdit trién cua
ndm méc. Pidc biét, pH con anh hudng dén su tao
thanh cdc san phdm trung gian, su phan li, sy hoa
tan cac chat trong moi trudng,... tii dé6 anh hudng
quan trong dén hoat tinh enzym. Viéc khdo sat
anh hudéng ctia pH moi trudng dén kha nang sinh
enzym chitinase ctia hai chiing ndm da dugc tuyén
chon dugc thuc hién véi cac gia tri pH 14 2, 3, 4, 5,
6,7, 8,9. Két qua thé hién & hinh 5 cho thdy enzym
chitinase do 2 chiing BX 1.1 va BX 1.4 sinh ra déu c6
hoat tinh cao nhit 6 pH = 7.

Nhiét d6 nudi cdy c6 dnh hudng sau sic dén san
lugng va thoi gian cta pha tdng hgp enzym. Nhiét
dd qué cao hodc qud thip cé thé kim ham sy sinh
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trudng, tham chi c6 thé giét chét sgi ndm, qua trinh
tong hop enzym sé bi tic ché. Do d6, tién hanh thi
nghiém xdc dinh nhiét d6 phu hgp nhat d€ hai chung
nam téng hop chitinase ¢ hoat tinh cao nhéit. Méi
truong nudi cdy véi néng co chat cam dng va gia tri
pH dugc chuén bi véi cac gia tri t6i uu da khao sat
¢ trén. Sau do, chiing ndm dugc nuodi cdy trong cac
nhiét d¢ khao sat 1a 20°C, 30°C, 40°C, 50°C va 60°C.
Sau 2 ngay tién hanh thu dich enzym d€ xac dinh
hoat tinh chitinase.

Két qua nghién ctiu cho théy hoat tinh chitinase
cua hai ching BX 1.1 va BX 1.4 ting dan khi nhiét d¢
tang tlt 20°C dén 30°C, hoat tinh dat cuc dai khi nhiét
do6 nudi céy 1a 30°C. Két qua nay ciing tuong dong véi
nghién ctiu khi khao sit nhiét d6 moi truong nuoi
cdy téng hop chitinase & chung Aspergillus carneus
thich hgp nhat & 30°C (Sherief et al., 1992).
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Hinh 5. Anh hudng ctia pH va nhiét ¢ nuéi cdy
dén hoat tinh enzym chitinase ctia hai chung BX1.1 va BX4.1

IV. KET LUAN

ba phén lap dugc 14 ching ndm sgi ti cdc mau
bo xit bi nhiém bénh do nim, trong s§ nay c6 04
ching c6 kha nang sinh enzym chitinase. Hai chung
c6 hoat tinh manh nhat la BX1.1 va BX1.4 mang
nhiéu dic diém tuong déng v6i ndm thudc chi
Aspergillus. Khao sat hoat tinh enzym chitinase sinh
ra tui hai chiing nay cho théy, hoat tinh cao nhat khi
nudi cdy sau 02 ngay 6 nhiét d6 30°C, pH 7 vé6i 0,5%
co chit cam tng la chitin cho ching BX1.4 va 1%
cho chung BX1.1.
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Effect of culture conditions on chitinase activity induced by
BX1.1 and BX1.4 strains isolated from fungal infected Tessaratoma papillosa
Nguyen Xuan Canh, Le Thi Duong, Pham Hong Hien, Trinh Thi Van

Abstract

Flamentous fungi have been studied, applied to produce a variety of enzymes including chitinase. This research
focused on the identification of culture conditions for two fungal strains inducing active chitinase. Fourteen strains
were isolated from fungal infected bugs (Tessaratoma papillosa). Among them four chitinase inducing strains were
identified. Strains BX1.1 and BX1.4 with the morphological characteristics similarity to Aspergillus were selected
for further studies. The chitinase activity from these strains was influenced by culture conditions including time,
temperature, pH and concentration of the substrates. Both strains induced the high chitinase activity after two days
of culture. Concentrations of added chitin to the culture medium for optimum induction were 0.5% for BX1.4 and
1% for BX1.1 strain, respectively. The investigation of pH and temperature conditions showed that both strains had
the strongest activity at initial pH of 7 and culture temperature of 30°C.

Keywords: Aspergillus sp., chitinase, Tessaratoma papillosa
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PANH GIA SUBAC MAU PAT VUON TRONG CAM SANH
DUA TREN HINH THAIL PAC TINH LY, HOA PAT
TAI HUYEN TAM BINH, TINH VINH LONG
Bui Triéu Thuong!, T4t Anh Thu!, Nguyén Ngoc Thanh?,
Nguyén Minh Phugng’, Tran B4 Linh'

TOM TAT

Nghién ctiu dugc thuc hién nham danh gia sy bac mau dét li€p chuyén canh cdy cam sanh qua nhiéu nim canh
tac tai x4 Tudng Loc, huyén Tam Binh, tinh Vinh Long. Qua viéc mo ta hinh thdi phau dién ctia viing dit dai dién két
hop véi phén tich céc chi tiéu vét Iy, hda hoc dét & cac tdng phét sinh cta hai phau dién dét TB-VL1 (dat liép vuon
canh tac cam sanh 40 ndm) va TB-VL2 (d4t liép vuon canh tic cam sanh 22 nam) da danh gia cac yéu t6 trd ngai
vé ddt & cdc do sdu khac nhau. Két qua nghién ctu cho thdy, dit & phau dién TB-VL1 c¢6 sa cdu thudc nhom dit sét
pha thit dén thit trung binh, bi nén dé & ting canh tac, d) x6p cua dit thip (24,0% - 37,8%). Do phi hdéa hoc gidm
thé hién & kha nang trao déi cation thap (11,8 - 12,5 meq/100 g dat), thanh phén Ca?* va Mg** trao d6i trong dat rét
thép (< 2,0 meq/100 g d4t). Bén canh d6 ham lugng chét hiiu co trong dat thip (2,09 - 3,86% OM), ham lugng P dé
tiéu trong dat & mc trung binh (9,8 - 16,5 mg P 0./kg dat). Déi véi dat liép vion & phau dién TB-VL2 c6 sa cdu
thudc nhom dat sét pha thit dén sét nang va gép cac trd ngai vé nén dé dit ¢ tng tich liy (dung trong 1,46 g/cm’),
chi s6 do bén cta dit & tang ddt mét thép (0,66). Kha nang trao ddi cation (CEC), thanh phan Ca?* va Mg?* trao déi
trong dat 6 muc thdp. Ham lugng chit hitu co trong dit & muic trung binh dén thap (2,32 - 5,33% OM), pH & tdng
dat mit thip (pH = 4,36) chua phu hgp cho su phat trién ctia ciy cam sanh. Ham lugng nudc hitu dung & tang tich
lay (50 - 70 cm) cta hai phau dién thap so v6i diéu kién thuly dung ngoai dong.

Tw khéa: D6 phi, cam sanh, phau dién dit, bac mau dit, Tam Binh

'Khoa Nong nghiép va Sinh hoc ting dung, Truong Pai hoc Can Tho
*S& Nong nghiép va Phat trién ndéng thon tinh Vinh Long
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