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PE THU NHAN CHE PHAM ENZYME CHITINASE THO
TU CHUNG TRICHODERMA SP.
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TOM TAT
Vi ndm Trichoderma 1a mé¢ tdc nhén kiém sodt sinh hoc cé hiéu qud nho kha nang
doi khang voi cac vi nam gdy hai cdy trong bang nhiéu co che. Trong do, co ché tiét cac
enzyme ngoai bao Cua chuing cé vai tr0 rat quan trong, dac biét la hé enzyme chitinase.
Day la hé enzyme thity phdn cé kha nang phdn hity chitin — thanh phan cau tao cua vach té
bao cac loai vi nam gdy hai cay trong. Trong nghién ciru nay, ching toi tien hanh toi uu
hoa cac diéu kién nudi cay dé thu nhdn chitinase co hoat tinh cao tie chung Trichoderma
sp., lam co so cho viéc tao ché pham chitinase ung dung trong phong trie bénh hai cdy
trong.
Tir khéa: Trichoderma, chitinase, chitin, diéu kién nuéi céy.
ABSTRACT

A research on the transplanting conditions for the production of antifungalchitinase
enzyme from Trichoderma sp.

Trichoderma species are efficient bio-control factors due to their resistance to
pathogenic fungi on plants in various mechanisms. One of these is the production of a
large variety of cell-wall degrading enzymes, especially chitinase enzymes. This kind of
enzyme has a highly chitinolytic ability of breaking down the chitin that is responsible for
rigidity on cell wall of several plant pathogens. In this study, we maximized the
transplanting conditions for highly active chitinase from Trichoderma sp., which serves as
a base for creating chitinase productions applied in protecting plants from diseases .

Keywords: Trichoderma, chitinase, chitin, culture conditions.

1. Mé diu

Chitinase 12 enzyme phan hay chitin, vén 12 mot thanh phan trong vach té bao
nim. Trong tu nhién, c6 nhiéu loai vi khuan, nam c6 kha nang tiét chitinase, trong do
dang chi y c6 Tricoderma, la loai nam ddi khang hién dang duoc quan tim trong linh
vyc san xuat néng nghiép [6]. Do Trichoderma c6 kha ning tiéu diét vi nam gay hai
cAy trong bang nhiéu co ché nhu ki sinh, sinh khang sinh, tiét cac enzyme ngoai bao, ...
Hé enzyme ngoai bao cua Trichoderma déng vai tr0 rat quan trong trong dau tranh sinh
hoc, dic biét 1a enzyme chitinase. [9]

"HVCH, Trwdng Dai hoc Sw pham TPHCM
" TS, Trwdng Dai hoc Sw pham TPHCM
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Chitinase cua Trichoderma s& phan huy véch té bao chii ciia cac lodi nam gay hai,
vi chitin ciing 1& mt trong nhirng thanh phan cau tao chinh ctia vach té bao vi nam gay
bénh trén cay trong [9]. Vi vay, ma nhimg nim gin day da c6 nhiéu cong trinh nghién
cuu chiét tach enzyme chitinase tir cac chung Trichoderma.

Nim 2003, cac tac gia Nguyén Thi Hong Thuong, Dinh Minh Hiép, Pong Thi
Thanh Thu [4] c6 cbng trinh nghién ctru khao sat mot sO yéu 6 tac dong 1én qué trinh
sinh tong hop hé enzyme chitinase ctia cac ching ndm mdc Trichodrema.

Niam 2010, tac gia L& Thi Hué d4 khao sat kha ning sinh tong hop enzyme
chitinase ciia mot sé ching nam soi thudc gidng Aspergillus, Trichoderma. Va budc
dau thu ché phdm enzyme chitianse tho tir Aspergillus dé phong trir sdu to va san xuét
glucosamine. [4]

Nam 2012, tac gia Binh Minh Hiép da nghién ctu chitinase va p-glucanase tur
Trichoderma spp. va kha ning kiém soat sinh hoc d6i vdi mot sb ndm gy bénh. [3]

Viéc nghién ciru dé toi wu hoa cic diéu kién nudi cdy nham thu nhan ché pham
chitinase tir cac chung Trichoderma g dung trong phong trir bénh hai cay trong la
mot viée 1am rat can thiét vi loi ich cua strc khoe con nguoi ciing nhu moi truong. Day
ciing chinh 1a n¢i dung dugc chiing t6i gidi thiéu trong cong trinh nghién ciru nay.

2. Vatliéu va phuong phap nghién ciru

Thoi gian nghién curu: 10/12/2012 — 05/4/2013.

Dia diém: Phong Vi sinh — Sinh hoa, Truong Pai hoc Su pham TPHCM.
2.1. Vit liéu

Cac gidng vi si vit (VSV) da sir dung

Chung Trichoderma spp. nhan tir Vién Sinh hoc Nhiét d6i va Phong Thi nghiém
Vi sinh — Sinh héa, Truong Pai hoc Su pham TPHCM.

Cdac moi trwong (MT) nghién ciru da sir dung

MT1 (YEA): Cao nim men 4g; glucose 20g; agar 20g; nudc cat 1000ml. [1]

MT2: NaNO; 3,59; KH,PO, 1,59; MgS0O,.7H,O 0,5g; KCI 0,59; FeSO,.7TH,0O
0,01g (vet); chitin 10g; agar 20g; nudce cat 1000ml. [1]

MT3: Tréu 50g; cam 40g; MgS0,.H,0 0,2g; K,HPO, 1g; KCI 0,2g; NH;NO;
1,0g; FeSO,.7H,0 0,002g; MnSO, 0,002g; bot chitin 10g; pH = 5 — 6, nudc cat 50 -
60%. [7]

MT4: Trdu 50g; cdm 40g; pepton 1g; urea 0,3g; KH,PO, 0,2g; CaCl, 0,3g;
Tween 80 1,29; (NH,),SO, 0,4g9; MgSQO,4.H,0 0,3g; bot chitin 10g; pH =5 — 6; nudc cat
50 - 60%. [10]

MTS5: Trau 50g; cAm 40g; pepton 0,5¢, cao nim men 0,5g; glucose 1,0g; KH,PO,
0,3g; K;HPO, 0,7g; MgSQO,4.H,0 0,5g; FeSO4.H,0 0,5g; ZnSO, 0,001g; bt chitin 10g;
pH =5 - 6; nudc cat 50 - 60%. [8]
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2.2. Cdc phwong phdp nghién ciru da sir dung

Sau khi tuyén chon chung Trichoderma sp. ¢6 kha niang tong hop enzyme chitinase
hoat @6 cao; chlng toi tién hanh khao sat cac diéu kién nudi cay va budc dau tao ché
pham enzyme chitinase tho theo cac phuong phap nhu sau:

- Xac dinh hoat tinh enzyme ngoai bao cta nim sgi (NS)bang phuong phap khuéch
tan trén MT thach. [1]

- Nubi cay NS thu nhan chitinase trén MT ban ran. [5]
- Téch chiét va thu nhan CPE chitinase thd tir MT nudi cdy NS. [5]

Khao sat anh huong cia tac nhan tia dén hoat do chitinase cua CPE. [5]

Tham tich CPE qua mang cellophane. [5]

- Xac dinh ham luong glucosamine bing phwong phap so mau véi thude thir DNS
(3,5-dinitrobenzoic acid). [11]

- Xac dinh hoat d§ enzyme chitinase theo phuong phap Elson- Morgan. [11]
3. Két qua va bién luin
3.1. Két qud tuyén chon chiing Trichodermacé hoat dp chitinasecao

Chung t6i tién hanh khao sat so bo kha ning tong hop enzyme chitinase cia 4
chung Trichoderma spp. bang cach xac dinh duong kinh vong phén giai. Két qua trinh
bay trong Bang 1 va minh hoa ¢ Hinh 1.
Bdng 1. Duong kinh vong phan giai chitin cua 4 chung Trichoderma

Ki hi¢u cac chiing Trichoderma BL1 BL2 BL3 BL4
gf‘;j"’?cgm;““h vong phan gidi chitin, | 4,54 | 614031 | 3,4+0,20 | 2,5+0,17

Hinh 1. Khd nang phdn giai chitin cua 4 chiung Trichoderma
Két qua trén cho thiy, tit cac chung Trichoderma déu co kha ning téng hop
enzyme chitinase phan giai chitin. Trong do, enzyme chitinase ctia ching BL4 c6 kha
ning phan giai chitin yéu nhat; enzyme chitinase ctia 3 chung BL1, BL2, BL3 c6 kha
ning phan giai chitin rit manh; manh nhat 14 chung BL2. Vi vay, chung t6i quyét dinh
chon chung Trichoderma BL2 dé tiép tuc nghién ciru.
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Hinh 2. Hinh thai dai thé chiing BL2 Hinh 3. Hinh théi vi thé chiing BL2
3.2. Anh hwéng ciia MT va cic diéu kién nudi cdy dén hoat dp chitinase ciia chiing
Trichoderma BL2

Céc diéu kién nudi cay nhu thanh phan MT, nhiét 46, pH, d6 am,... ¢6 anh huong
rat 1on dén sy sinh trudng, tao bao tir cling nhu kha nang tao enzyme cia NS. Do do,
viéc nghién ctru tim ra diéu kién nudi cay thich hop thu chitinase la diéu can thiét.
3.2.1. Anh hwéng ciia MT 18n men ban rdn

Pé chon MT thich hop cho chung Trichoderma BL2 sinh tdng hop chitinase,
ching t6i tién hanh xac dinh hoat d6 chitinase ctia chiung NS nghién ciru trén MT3,
MT4 va MTS5 trong 168h. Sau 24, 48, 72, 96, 120, 144, 168h nudi cay tién hanh xéac
dinh hoat d¢ chitinase. Két qua duogc trinh bay trong Hinh 4.
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Hinh 4. Bé thi anh hwong cua thanh phdn MT bdn rin @én hoat do chitinase
chung Trichoderma BL2 theo thoi gian

Két qua trén cho thay:

O MT3, hoat tinh chitinase tang nhanh ¢ giai doan dau nudi céy, va dat cao nhat &
48h nudi cay; sau d6 hoat tinh chitinase d4 bat dau giam dan dén 168h sau d6. Su gia
tang hoat tinh chitinase ¢ giai doan dau nudi cay chimg to & giai doan nay té bao vi
nim Trichoderma dé tong hop chitinase dé phan giai chitin, nguén cacbon duy nhat
trong MT nudi ciy, tao ra cac san pham trao ddi phuc vu cho qua trinh dong hoa nho
d6 tiang cuong kha ning trao ddi chét giira té bao va MT. Sau 48h, lwong sinh khdi
Trichoderma trong MT d4 tang cao thiic ddy manh qua trinh tong hop chitinase dé phan
giai nguodn chitin trong MT. Sau khi hé enzyme chitinase hoat dong & mirc cao s& c6 xu
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huéng giam do MT khéng con chitin, té bao NS lic nay d4 chuyén sang pha sinh
truong cham dan.

O MT4, hoat tinh chitinase cling co su thay ddi 16 rét theo thoi gian nuoi céy. Sau
48h nudi ciy, hoat tinh chitinase d4 ting manh. Diéu ndy ching té pepton c6 trong MT
la ngudn dinh dudng d& hip thu, vi thé ma chung Trichoderma BL2 d4 sir dung pepton
dé gia tang sinh khdi trong thoi gian ngan. Khi lu0’ng sinh khdi tang cao, dbng thot voi
su can kiét pepton trong MT d4 day nhanh sy tong hop enzyme chitinase dé phan giai
chitin thanh céc san pham don gian phuc vu cho sy ting truong. Vi vay, ma & th01 diém
72h nudi Cay, hoat tinh chitinase dat cao nhét, va sau d6 da giam dan khi nguon chitin
trong MT bit dau giam.

O MTS5, hoat tinh chitinase ciing thay d6i 0 rét theo thoi gian nudi cay Tang
manh chi sau 24h nuoi cdy va dat cyc dai & 72h, dén 96h hoat tinh giam dan. Diéu nay
chimg t6, trong thoi gian dau ching NS nghién ciu d4 dong hoa manh cic ngudn
cacbon va nito d& hap thu dé gia ting sinh khdi. Sau 48h lugng sinh khdi trong MT d4
tang rat nhiéu, ma ngudn dinh dudng d& hip thu da can kiét, vi vay thiic day chung
Trichoderma BL2 tiép tuc tong hop chitinase dé phan giai ngudn chitin ¢6 trong MT va
sau 72h nudi ciy hoat d6 chitinase duoc ghi nhan 1a cao nhat. Sau d6, khi ngudn chitin
trong MT d& bi phan cit hét dong thoi khi cic san phidm cudi nhu N-acetyl-D
glucosamine ¢6 nhiéu trong MT & gay trc ché nguoc lai qua trinh sinh tong hop
chitinase nén hoat tinh chitinase c6 xu huéng giam.

So sénh hiéu qua tong hop va hoat d6 chitinase ciia chung Trichoderma BL2 trén
ca 3 MT ching t6i nhan thdy MT nudi cdy d4 anh huong tryc tiép dén hoat do
chitinase. Mac du, thoi gian dé ching NS nghién ctru tong hop chitinase nhiéu va hoat
d6 cao & MT3 1a nhanh nhét, nhung hoat d6 lai khong cao, nén ching tdi khéng chon
MT3 Iam MT nudi cdy tiép theo. MT4 va 5 déu 1a nhimg MT gidu dinh dudng, khong
chi thuén loi cho Sy ting trudng sinh khdi ciia Trichoderma ma con tao diéu kién cho
ching nay sinh tdng hop céc loai enzyme thuy phan dé sir dung ngudn dinh dudng MT,
trong d6 co chitinase. So sanh sy bién thién hoat do chitinase & MT4 va 5, ChL'mg toi
nhén thay toc d6 va thoi gian gia ting hoat tinh chitinase & 2 MT twong dbi glong nhau;
nhung & MTS5 gia tri hoat d6 chitinase dat cao hon. Vi thé, ching toi quyét dinh chon
MT5 va thoi gian ban dau dé thu nhan enzyme chitinase 13 72h cho cac thi nghiém
(TN) sau.

3.2.2. Anh hwong cia co chit cam img

Nudi ching Trichoderma BL2 trén MTS5, trong d6 sir dung co chit cam ung lan
lugt thay doi 1a bot vo tom, bdt vo cua, bot chitin, chitin huyén phu 1%. Sau 3 ngay thu
dich enzyme tho, tién hanh xac dinh hoat do enzyme chitinase, két qua duoc thé hién &
Hinh 5.
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Hinh 5. Biéu do danh hwdng ciia nguon co chdt cam g dén hoat do chitinase
cua chung NS nghién ciu

Két qua biéu do cho thay:

Déi véi co chat cam g 12 bot vo tom, bot vo cua thi hoat do chitinase ciia chung
nghién ciru rat thip. Nguyén nhan 1a do bot vo tom, bot vo cua 1a ngudn co chét rat kho
phan giai, boi thanh phan cdu tao cua ching ngodi chitin, con cé rt nhiéu tap chét va
khoéang chit khac nhu CaCOs, protein, lipit, chat hitu co... nén enzyme chitinase do
Trichoderma BL2 tong hop trong MT khéng thé phan giai hoan toan dé tao san pham
cudi cung 1a N-acetyl-D glucosamine duoc.

Poi voi co chit cam tng 12 bot chitin, hodc chitin huyén pha thi hoat d6 enzyme
chitinase cao hon dang ké. Bai trong thanh phﬁn chitin d& duoc loai bo cac tap chét kho
thily phén, trong céu tric chitin chii yéu chi con céc kién két hyhro, khong con ¢ dang
phtrc hop lién két véi cac chat khac nhu & bot vo tom, cua thd nita. Tuy nhién, khi sir
dung co chét chitin & dang huyén phu thi hoat do chitinase dat gia tri cyc dai. Diéu nay
chimg to chitin 1a mot ciu triic kha bén ving, rat kho tan trong nudc, trong dung dich
acid hay kiém loang. Do d6, khi tao dang chitin huyén phl bang acid HCl dam dic da
pha v& mot phan cac lién két trong mach chitin. Nho d6 ma enzyme chitinase dé& dang
thyc hién cac phan (mg phén cit.

Két qua nay phu h0’p voi ngh1en ctru cua Ulhoa C. J (1991) [12] khi x4c dinh
chitin huyén phu la nguon co chét thich hop dé Trichoderma sinh tong hop chitinase c6
hoat d6 cao va ciing thdng nhat voi két luan cua El-Katatny et al. (2001) khi chon chitin
huyén phti 1am co chét dé thu chitinase tir ching T. harzianum. Do d6, chiing t6i chon
chitin huyén pht 1am ngudn co chét cam tng cho cac TN tiép theo.

3.2.3. Khdo sdt anh hiedng nong dé chat cam img

Tién hanh nudi chung Tri. BL2 trén MT5 thay d6i ndng do chitin huyén phu tir
0,0; 0,5; 1,0; 1,5; 2,0%. Sau 3 ngay nudi cay, tién hanh xac dinh hoat d6 chitinase. Két
qua dugc minh hoa ¢ Hinh 6.
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Hinh 6. Bé thi anh hwong cua néng dé co chat dén hoat dé chitinase Trichoderma BL2

Két qua cho thay, khi khong c6 hodc bd sung 0,5% chitin huyén phi vao MT thi
hoat d6 chitinase rat thap. Diéu ndy chimg to, khi khong c6 hodc nong d6 qué thap thi
luong co chat nay khong du dé Trichoderma BL2 vira ting sinh khdi vira tong hop
enzyme. Khi ting ndng do co chat vao MT thi hoat tinh chitinase d4 ting 1én 18 rét.
Tuy nhién, & nong d6 2%, hoat d6 chitinase d& giam manh, diéu ndy cho thiy néu ting
lugng co chat vao MT qua cao, thi pha tang truong cua NS s& co thé kéo dai hon, san
pham cudi va thir cip s& tich tu nhiéu hon gay trc ché sy tong hop chitinase. Trong khi
d6, ndng do chitin huyén phl tir 1,0% dén 1,5% 1a khoang thich hop cho enzyme
chitinase v6i hoat do cao.

Téc gia L& Thi Hué (2010) [4], khi nghién ctru kha ning sinh tong hop chitinase
caa Aspergillus va Trichoderma d4 két luan & nong d chitin trong khoang 1,0 — 1,5%
hoat d¢ chitnase dat mirc cao, va thich hop nhat 1a ¢ nong d6 1,0%. Tac gia Pinh Minh
Hiép (2013) [3] khi nghién ciru ndng do co chit cam tng bd sung vao MT nudi ciy
Trichoderma dé thu chitinase d& két kuan nong do chitin huyén phu 1,0% la thich hop
nhét cho qua trinh ting trrdng va sinh tdng hop enzyme & Trichoderma.

Xem xét nhimg nghién ctru cua cac tac gia, va so sanh vé gia trj hoat do chitinase
dat duge & 2 nong do trong TN trén, dong thoi nham tiét kiém nguyén liéu ching toi
quyét dinh chon ndng do chitin huyén phu 1,0% dé tién hanh cac TN sau.

3.2.4. Khao sat anh hwong cua nhiét do

Két qua duoc trinh bay trong Bang 2.

Bdng 2. Anh hwong cua nhiét do dén hoat do chitinase Trichoderma BL2

Nhiét 3 (°C) 20 25 30 35 40

15841+ | 25236+ | 31,836+ | 26,054 + | 14,273

Hoat dg chitinase (UVml) | =5 oo™ | 0076 | 0214 | 037 | 0284
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Két qua cho thay chung Tri. BL2 c6 thé sinh tong hop enzyme chitinase hoat d6
kha cao ¢ tat ca cac dicu kién nhiét d6 khao sat. Trong d6, chung nay sinh enzyme
chitinase hoat do cao trong khoang nhiét do tir 25 — 35°C, cao nhat ¢ 30°C. Két qua nay
phu hgp vai nghién ctru cua Lé Thi Hué [4] vé khoang nhiét d6 toi uu cho Trichoderma
tong hop chitinase.

3.2.5. Khdo sdt anh hieong ciia pH méi triongban ddu:

Két qua dugc minh hoa & Hinh 7
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Hinh 7. Do thi anh hwéng pH ban dau ciia MT ban dau dén hoat dé chitinase

Két qua cho thay chung Trichoderma BL2 c6 kha ning sinh enzyme chitinase rat
manh & hau hét cac diéu kién pH khao sat. Trong d6, chung nay sinh enzyme chitinase
hoat d6 cao nhét & pHS.

Két qua nay phu hop voi nghién ciru cua cac tac gia T6 Duy Khuong (2007) [4],
L& Thi Hué (2010) [4] khi xac dinh pH cta MT ban dau thich hop cho Trichoderma
spp. sinh téng hop chitinase hoat do cao trong khoang pH 5 — 6. Két qua ndy Ciing
thong nhat voi tac gia Pinh Minh Hiép (2012) [3] khi nghlen ctru chltlnase va pB-
glucanase tir Trichoderma spp. va kha ning kiém soét sinh hoc ddi v&i mot sé nAm gay
bénh, d& xac dinh pH ban dau caa MT thich hop cho hoat d6 chitinase cao 1a 5.0.

3.2.6. Khdo sdt anh huéng cia dé am

Tién hanh khao sat anh huong cia do am MT 18n hoat d6 chitnase cﬁa‘chﬁng
Trichoderma BL2. Nudi chung nay trén MTS, co chat cam tng la chitin huyen phu
1,0% & nhiét do 30°C, pH 5, véi d6 am MT dugc thay doi la 50, 55, 60, 65, 70, 75%.
Sau 3 ngay nudi cdy, tién hanh xac dinh hoat d6 chitinase. Két qua dugc thé hién trong
Hinh 8.
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Hinh 8. Biéu do danh hwong cua do am MT ban dau dén hoat dé chitinase

Két qua cho thay khoang d6 am MT ban dau thich hgp cho ching Tri. BL2 tong
hop enzyme chitinase hoat d9 cao 1a 55 — 65%, dat cao nhét 12 & mtc 60%. PO Am MT
trén 70% thi hoat do chitnase giam manh dang ké. Qua két qua trén ching tdi chon do
am MT nuoi ciy ban dau 12 60% cho cac TN sau.
3.2.7. Béng thai qud trinh sinh téng hop chitinase ciia Trichoderma BL2

Nubi ching Trichoderma BL2 trén MT5, co chit cam ung 1 chitin huyén phi
1,0% & nhiét do 30°C, pH 5, d6 4am MT 60%. Sau 12 gi¢ thu mau 1 lan, dé tién hanh
xac dinh d6 4m MT va pH dich 1én men, sau d6 xac dinh hoat d6 chitinase cua chung
nay, két qua duoc minh hoa & Hinh 9.
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Hinh 9. Pé thi déng thai quda trinh sinh téng hop chitinase cia Trichoderma BL2

Tir két qua trén chlng tdi nhan thay, trong khoang thoi gian dau, pH méi truong
nudi cdy ting cham. Piéu ndy c6 thé giai thich 1a do trong thoi gian dau chung
Trichoderma BL2 bt dau sinh truéng dA tao ra cic san pham trao ddi chét trung gian 13
acid hitu co, nhung dong thoi ciing bit dau sinh tong hop céc loai dé phan giai ngudn
co chat 1a glucose, pepton, cao nam men dé sinh truéng. Chinh sy c6 mat cua cac san
pham trao d6i chét nady ciia qua trinh phan giai d4 lam pH mdi trudong c6 xu hudng ting
dan. pH méi truong bat dau ting nhanh tir 6,10 dén 7,29 sau 60h nudi ciy; sau d6 pH
mbi truong tiép tuc ting va kha 6n dinh. Pdng thoi, trong sudt qua trinh 1én men chung
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Trichoderma BL2 d4 thuc hién cac qua trinh oxi hda phan giai co chét tao san pham, va
tong hop enzyme lam do 4m MT ngay cang ting.

Qua do, ta co thé théy pH va do 4m ciia MT nudi céy tang ti 1¢ thuan voi su bién
thién hoat d¢ cua chitinase. Hoat d¢ chitinase ctia chiing bat dau tang dan tir thoi diém
12h, dén thoi diém 48h nudi cdy sinh khdi NS nghién ctru d4 ting rat cao, va nguon
dinh dudng dé& hip thu nhu glucose, pepton... dan can kiét, thuc day sy tong hop
enzyme chitinase cua chung Trichoderma BL2. Khi chitinase duoc tong hop nhiéu va
tang cuong hoat dong phan cit chitin, song song d6 hoat d9 chitinase dat gia tri cuc dai.
Nhu véy, sau 60h hoat do chitinase d4 dat gia tri cao nhét. Sau 72h hoat d6 enzyme bt
dau giam. Két qua thoi gian nay thay do6i so voi két qua khao sat anh hudng cia thoi
gian dén hoat d6 chitinase ban dau. Nguyén nhan 1a khi tap trung cac diéu kién tbi uu
lai thi cac yéu t6 MT s& tac dong dong thoi 18n chimg Trichoderma BL2 1am thoi gian
thu duogc chitinase ¢6 hoat d cao dugc rut ngén. Nhu vay, dé thu nhan chitinase tho tir
ching Trichoderma BL2 ¢ thé tién hanh nudi ciy dén thoi diém 48h — 72h, t6t nhat 1a
60h trong MT 9 c6 pH mdi truong ban dau 12 5,0 d6 4m MT ban dau 1a 60%.

3.3. Chiét tich enzyme va tao ché phim enzyme (CPE) chitinase thé tiv chiing
Trichoderma BL2

3.3.1. Két qua khdao sat anh hwéng cia cdc tdc nhdan tia dén hoat tinh ciia CPE
chitinase

Sau khi nudi chung Trichoderma BL2 trén MT5 voi cac diéu kién thich hop dé
sinh chitinase cao nhat, tién hanh tia enzyme véi cac tic nhan tia tuong tmg. Str dung
CPE thu duoc sau khi tia dé xac dinh hoat do chitinase. Két qua duoc trinh bay trong
Bang 3.

Béng 3. Anh hudéng Cia tic nhan tia 1én hoat tinh ciia CPE chitinase

T4c nhan tiia Tile (alr‘])élangfe/ tac Hogzb (Ii/(}géhFi)tér)lase

TL1-1:2 33,401 £0,116

Acetone TL2-1:3 27,065 £ 0,146

TL3-1:4 26,964 £ 0,143

TL1-1:2 28,392 + 0,186

Ethanol 96° TL2-1:3 60,409 + 0,186

TL3-1:4 36,905 £ 0,140

. TL1 - 60% 36,367 £ 0,227

Muai TL2 -70% 66,964 £ 0,124
(NH,),SO, : :

TL3 - 80% 48,149 = 0,140
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Két qua trén cho thay:

Ddi véi tac nhan tia 12 acetone, hoat do chitinase cao nhat khi ti 18 giita dich chiét
enzyme va dung méi la 1:2.

Ddi véi tac nhén tia 14 ethanol, hoat do chitinase cao nhat khi ti 1¢ giita dich chiét
enzyme va dung méi la 1:3.

So sanh gitra 2 tac nhén tia 12 dung mdi thi hoat dé chitinase ciia CPE tiia bang
ethanol 96° cao hon so véi tac nhan acetone.

CPE khi taa bang mudi (NH,),SO, c6 hoat d6 kha cao ¢ hau hét cac ti 18 % do
b&o hoa. Hoat do chitinase cia CPE cao nhat (66,964 UI/gCPE) ¢ ti 1¢ d6 béo hoa la
70%.

So sanh 3 tac nhan taa, thi CPE thu dugc khi tia bang mudi (NH,),SO,c6 hoat d6
cao hon. Tuy nhién, trudc khi chon tic nhan tia chinh ching t6i d4 tién hanh khao sat
hiéu suat thu hoi CPE bang phuong phép thdm tich enzyme qua mang cellophane. Cho
dung dich enzyme vao cellophane, sau d6 dat ca tai vao nudc cat hodc dung dich dém
pha lodng. Mang cellophane 12 mang ban tham, c6 kich thudc 16 cho cac chét co phan
tir nho xuyén va di qua vao cac dung dich dém loang theo dinh luat khuéch tan. Con lai
trong mang la enzyme — protein ¢ phan tir Ion. Két qua dugce trinh bay & Bang 4.

Béng 4. Hiéu sudt thu nhdn CPE twong iing cdc tac nhdn tia

Khéi lwgng CPE trung binh thu dwoc

TAac nhan tia sau khi taa (g)

Aceton 0,24 g/100ml
Ethanol 96° 0,59 g/100ml
Trude thim tich | Sau tham tich
5,54 g/100ml 0,35 g/100ml

(NH,).S04

Tur két qua Bang 4, ching t6i quyét dinh chon tic nhan taa dé thu hdi CPE 1a
dung mdi ethanol, du hoat 3¢ CPE tia bang ethanol khong cao bang muodi nhung khoi
luong CPE thu bang ethanol cao hon rat nhiéu so v&i mudi. Piéu nay dap tng nhu cau
cua dé tai la tao CPE trong phong thi nghiém.

3.3.2. Thu nhgn CPE chitinase tho tir chung Trichoderma BL2

* Nudi Trichoderma BL2 trén MT ban ran

Tién hanh nudi Trichoderma BL2 trén MT5 voi nhitng diéu kién toi wu ¢ xac
dinh, sau 60h thu dich enzyme thé. Ching ti nhan thiy, sau 36h nudi cdy bao tor mau
xanh cua chiung nghién ciru bat dau hinh thanh va bao phu bé mat co chat MT. Két qua
duoc minh hoa ¢ Hinh 10.
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(a) Sau 12h nudi cdy (b) Sau 36h nudi cdy
Hinh 10. Nuéi Trichoderma BL2 trén MT ban rin

* Thu nhdn ché pham enzyme

Sau 60h nudi cdy, chung toi tién hanh chiét dich enzyme bang nudc cét vo tring.
Dich chiét enzyme s€ duogc loc, li tam lanh dé loai bo bao tir va to ndm, ta s& thu duge
dich enzyme thé mau vang trong chira chitinase, nude va cac chat hoa tan khéc. Sau do,
st dung ethanol 1am téc nhén taa,  lanh trong khoang 12h, Ii tdm dé thu tua, siy &
nhiét dd 35 — 40°C cho dén kho, xay min ta dugc CPE chitinase tho dang bot. Két qua
duoc minh hoa ¢ Hinh 11 va 12.

Hinh 11. Tua enzyme chitinase sau khi li tdm  Hinh 12.CPE enzyme chitinase th6
Sau do, tién hanh kiém tra lai hoat do chitinase ciia CPE (60,418 UI/gCPE) va
b&o quan CPE trong diéu kién nhiét d6 lanh tir 4 — 8°C.
4.  Kétluin
Sau qué trinh nghién ctu, chung t6i co thé dua ra mot s6 1ét luan sau:

- Tuyén chon dugc ching Trichoderma BL2 c6 kha niang tong hop enzyme
chitinase hoat do cao nhat trong 4 chung khao sat.

- P4 xéc dinh dugc cac diéu kién nuoi céy thich hop thu enzyme chitinase hoat do
cao tu chung Trichoderma BL2 la: Trau 50g; cam 40g; pepton 0,5g, cao nam men 0,5g;
glucose 1g; KH,PO, 0,3g; K,HPO, 0,7g; MgSO,.H,0 0,5g; FeSO,.H,0 0,5g; ZnSO,
0,001g; chitin huyén pht 1,0%; pH 5; d6 am 60%, thdi gian nudi cay 60h.

- DA x4c dinh tac nhan taa dé thu CPE chitinase 1a ethanol 96°.

- Hoat d6 chitinase cua CPE sau khi tia bang ethanol 96°xac dinh dugc 1a
60,418(Ul/gCPE).
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Kién nghi: Tiép tuc khao sit cac dic tinh li hoa ciia CPE chitinase tir ching

Trichoderma BL2 va thir nghiém CPE ndy trong viéc phong trir vi nAm gay bénh trén
cay trong.
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