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T6 Huynh Nhu, 2009. “Khao sat kha ning tiét enzyme cellulase cia cdc chung nim
Trichoderma spp.”. Luan van tot nghiép k¥ su Nong Hoc, khoa Néng Nghiép &
Sinh Hoc Ung Dung, truong Pai hoc Can Tho.

TOM LUQC

Pé tai “Khao sat kha ning tiét enzyme cellulase ciia cic chiing nim
Trichoderma spp.” dugc thuc hién tir thang 11/2008 dén thang 5/2009 nham chon
loc cac chung ndm Trichoderma spp. c6 kha ning tiét nhiéu enzyme cellulase cao
trong diéu kién phong thi nghiém. Két qua dat dugc s& gdp phan hitu ich trong viée
phan hiy rom ra trén dong rudng, giup han ché ngd doc hiru co cho ciy lua theo
hudng sinh hoc.

Thi nghiém dugc thuc hién tai phong thi nghiém tai bd mén Bao vé Thuc vat,
khoa Néng nghiép & Sinh hoc tng dung, dai hoc Can Tho tir thang 11/2008 dén
thang 5/2009, dugc bd tri theo thé thirc khdi hoan toan ngiu nhién, 4 1an lip lai.

Thi nghiém dugc thyc hién trén binh tam giac (250 ml) trén moi truong TSM
duoc thuc hién trong moéi truong TSM 16ng véi 8 chung nam Trichoderma T- TB4a,
T-BM2a, T-CB1b, T-LV1a, T-CB8c, T-OM2a, T-CTTG2e, T-TTAG3b.

Cac chung ndm Trichoderma spp. dugc nudi trén méi trudng véi mat sé 10° bao
t/ml, lic trong 7 ngdy va 10 ngay véi toc 46 140 vong/phat (rpm).

Dich trich cac mau thi nghiém duoc loc qua giéy Whatman N°3, trit & 4°C, x4c
dinh hoat tinh cua cdc enzyme cellulase theo phuong phap Ghose (1987) va ham
lugng protein theo phuong phép Bradford (1976).

Két qua thi nghiém cho thay:

- Sinh khéi khé cia cac chung ndm Trichoderma T-CB1b (0,61 g/lit),
T-LV1a (0,365 g/lit) dat cao nhit khi nudi trong méi trudng TSM 1éng sau 10 ngay
lac, ké dén 1a chang T-TTAG3b (0,350 g/lit).

- Hai ching nim T-TTAG3b va T-CB8c cho ham lugng protein va hoat
tinh enzyme cellulase cao nhat sau 7 ngdy va 10 ngay nudi lic.

- Ham luong protein trong dich trich va hoat tinh enzyme cellulase & thoi
diém 7 ngay thip hon 10 ngay sau khi nuoéi lac.

Hai chung nam duoc chon 1a T-TTAG3b va T-CBS8c tiét ra nhiéu enzyme
cellulase sé tiép tuc duogc thtr nghi€ém trong céc diéu kién thuc té dé danh gia kha
nang phan huy cellulose va chon loc ra nhitng ching nim c6 hiéu qua nhat phuc vu
viéc phan huty chét hitu co.



MO PAU

Thuc vat chira ham luong cellulose rat 16n (khoang 60 - 70%). Hang nam trén
trai dat co khoang 10" tin cellulose duoc ciy trong tong hop, dé chinh 1a ngudn
nguyén li¢u vo tan phuc vu cho su phat trién cua x3 hoi (Nguyén buc Luong va
Nguyén Hitu Phuéc, 1996).

Viét Nam 1a mot nude noéng nghiép co san luong lta ding thir hai thé giéi.
Bén canh san phém chinh la lha gao, luong rom ra con lai sau thu hoach ciing rat
16n. Ngoai ra, nhu cau tham canh ting vu ctia ngudi dan ngdy cang ting nén van dé
xir Iy rom ra sau thu hoach ciing rat can thiét. Rom ra chtra thanh phan cellulose 35
- 36% nén rat kho phan huy trong diéu kién thudng hay thoi gian ngan (Bui Huy
Dap, 1980). Néu xur Iy cac du thira thuc vat ndy mot cach hiéu qua ching ta vira tan
dung duoc ngudn phé pham, vira cung cip chat hitu co cho dat 1am gia ting ning
suét cdy trong, vira han ché ngd doc hitu co cho cay lua.

Xu huéng hién nay 13 phat trién nong nghiép theo hudng bén viing, viéc tng
dung céc bién phap sinh hoc da dugc ap dung rong rai va hi¢u qua cao trong quan 1y
bénh hai cdy trong nhu ndm Trichoderma spp. c6 kha nang ddi khang véi nhiéu loai
ndm bénh nhu Fusarium, Phytophthora, Rhizoctonia,...(Wells, 1993, trich tu
Nguyén Thi Ngan, 2007, Nguyén Thé Quyét va ctv., 2003). Nam c6 nhiéu co ché
kiém so4t bénh hai thuc vat nhu 13 canh tranh dinh dudng, ky sinh, tao chat khang
sinh hay tiét enzyme thily phan vach té bao ky chi nhu: glucanases, chitinases,
cellulases,... 13 loai ndm hoai sinh déng vai trd quan trong trong viéc phan huty hitu
co trong dat (Alexander, 1961; Harman, 1996; Kredics va ctv., 2003).

Trén co s& d6 dé tai “Khao sat kha ning tiét enzyme cellulase ctia cac chung
nam Trichoderma spp.” nham chon loc cac ching ndm Trichoderma spp. c6 kha
nang tiét nhiéu cellulase cao va c6 kha nang cho sinh khéi cao dé 1am nén tang cho
cac nghién ctru vé phan hiy cic du thira thyc vat theo hudng sinh hoc.

Két qua dat duoc s& gop phan dé chon cic chung ndm c6 kha ning phan huy
cac du thura thyc vat c6 chua cellulose cao nhu rom ra, gop phén vao vi¢c phuc vu
san xuat nong nghiép & déng bang song Ciru Long.
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Chwong 1: LUQC KHAO TAI LIEU
1.1 KHAI QUAT VE PAC PIEM CHUNG CUA NAM TRICHODERMA
1.1.1 Pic diém phan loai

V& phan loai ndm, nim Trichoderma thudc nghanh nAm Mycota, 16p nam Bat
Toan (Deuteromyces), bd nam Boéng (Moniliales), ho Moniliaceace va chi
Trichoderma (V@i Triéu Mén va Lé Luong Té, 1998). Theo Agrios (1997) thi giai
doan sinh san hiru tinh ctia Trichoderma thudc 16p Ascomycetes, bd Hyporcaelos,
chi Hypocrea.

C6 nhiéu Trichoderma spp. trong chi nam Trichoderma, Kubicek va Harman
(1998) dd mo ta chi tiét 33 loai Trichoderma spp. véi dic diém riéng biét ctia mot sb
loai:

- T harzianum, Rifai khuan lac phat trién nhanh, bao tir dang cdu méo dén
tring nguoc, vach nhan, hoi trong sudt dén mau xanh nhat, kich thudc (2,5-3,50x
(2,1 - 3) um ( Gams va Meyer, 1998).

- T. reesei, Simmos khuén lac phat trién nhanh, bao tir c6 mau xanh nhat, dang
bau duc, kich thudc (3,0 -4,5) x (2,3 - 3,0) um, nam co giai doan sinh san hiru tinh
1a Hypocrea jecorina (Kuhls va ctv.,1997).

- T. hamatum (Bon) bio tir mau xanh, tron, dang elip - cau, kich thudc (4,0
-5,0) x (2,5 - 3,0) um (Cook va Baker, 1989).

- T. attroviride c6 khuan lac phat trién nhanh, bao tir c6 mau xanh, vach
day, tron lang, bao tir ¢6 dang ban hinh cau, kich thudc (2,6 - 3,8) x (2,2 - 3,4) um.
khi ndm gia thi mat mau do c6 mau vang nhat hodc xam, bao tir gia c6 phat ra mui
huong dira (Kubicek va Harman, 1998).

1.1.2 Pic diém sinh thai

Nam Trichoderma phan bd khip thé gi6i va thuong chiém wu thé trong thanh
phén vi sinh vat dat. Chung co thé séng trong dét, trén xac ba thuc vat,
...(Gams va Bissett, 1998).

Su phan bd va diéu kién mdi trudng séng cia cac loai Trichoderma cé lién hé
mat thiét v6i nhau. Turner va ctv. (1997) d3 ghi nhan loai Trichoderma
longibrachiatum thuong hién dién & Chau Phi va An D0, ciing nhu loai
Trichoderma citrinoviride & Pong Nam A va loai Trichoderma pseudokoningi &
New Zealand va mién dong nudc Uc.

Nam c6 mit phd bién & nhimng ving dét canh tac nong nghiép, dong co, rimg
nhiét d6i, dat hoang,...(Danielson va Davey, 1973; Roiger va ctv., 1991), tuy theo
ting loai ma thich nghi ¢ diéu kién khi hau khac nhau va séng thich hop ¢ tang dat
hitu co (nhu gd muc) hay tang dat miat, diéu nay ciing pht hop vi Harman (1996).

Cook va Baker (1989) ghi nhan rang nim Trichoderma thuong song trong dat
c6 4m do cao. Tuy nhién, chung ciing thuong séng trong dat khé réo. Trichoderma
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phan bd & khip noi, dic trung ctia ndm 1a sdng hoai sinh. Ngoai ra, ching con ¢
kha nang ky sinh trén ndm gy hai cho cay trong, cho nén cay trong s& it bénh néu
c6 su tap trung nhiéu loai ctia Trichoderma (Gams va Bissett, 1998).

1.2 KHA NANG TIET ENZYME TRONG QUA TRINH POI KHANG
CUA NAM TRICHODERMA

Theo Mehrotra (2000), trong qua trinh di khang bén canh viéc tiét enzyme thi
kha ning tao sinh khéi, tdc d6 phat trién cia ndm Trichoderma spp. c6 ¥ nghia quan
trong d6i véi nam gay bénh cay trong.

Co ché qua trinh d6i khang ctua nidm Trichoderma gdm hai giai doan: Giai
doan thtr nhat 1a bao quanh va cudn tron soi nam gdy bénh, giai doan tht hai 1a co
ché hoa hoc, nim Trichoderma tiét ra cac loai enzyme thuy phan (Kredics va ctv.,
2003) phan huy chit nguyén sinh ciia sgi nAm gy bénh lam cho sgi ndm chét.
Trichoderma spp. c¢6 kha niang dbi khang véi vi khuan nho hoat dong ctia nhimng
enzyme nhu protease, NAGase, muramidase c6 kha ning phan huty t& bao vi khuan
(Kredics va ctv., 2003).

Theo Gayal va Khandeparkar (1998), co ché quan trong gitp Trichoderma dbi
khang c6 hiéu qua véi nhiéu nAm bénh gay hai trén cdy trong 14 nho vao dic tinh c6
kha ning tiét ra nhiéu chat tiét cta nAm Trichoderma .

Trong qua trinh tac dong 1én nAm gay bénh, ngoai tic dung ky sinh, canh tranh
thirc n véi ndm gay bénh tiét ra cac chat khang sinh (Tran Thi thudn va ctv., 2000)..
Trichoderma con tiét enzyme ngan can sy xam nhap va gdy bénh clia nam gay hai
cay tréng (Cao Cuong va ctv., 2003; Tran Thi Thuén va ctv., 2000).

Nghién ctru ctia Cruz va ctv. (1995) cho biét enzyme cellulases do nim
Trichoderma tiét ra ciing c6 thé lam mém vach té bao ciia nAm gay bénh.

Trichoderma spp. ky sinh trén soi ndm bénh Rhizoctonia solani gdy chét nAm
R. solani do tac dung cua enzyme ngoai bao lam tiéu hity mang té bao cia ndm bénh
(Pham Van Kim, 2000).

Theo Yedidia va ctv. (2001), sau khi ky sinh 1én 1& cdy trong Trichoderma s&
xam nhap vao md cay, kich thich mot chudi thay do6i vé hinh thai va sinh hoa trong
cdy nhu su thay doi cdu trac polymer cua lignin va hydroxyproline 1am gia ting
ndng do6 chit hiru co trong vach té bao cdy chu, gia ting kha ning san xuit hormone,
tang kha ning tiét ra cac phytoalecxin ctia cdy tai noi bi tén thuong dé tiéu diét cac
té biao ndm gay bénh hoic tao ra cac enzyme dé phan huy cac té bao ndm bénh lam
gia ting strc dé khang va ting kha ning d6i khang cua ciy ddi véi ndm bénh.

Gronona va ctv. (1997) trich dan rang hoat dong ddi khang va san xuét cac
chat khang sinh trong qué trinh d6i khang cua Trichoderma &3 duoc chirng minh boi
Weindling vao nam 1932, va ong cho biét hoat dong giy chét nam bénh cia
Trichoderma virride 1a do qua trinh tiét khang sinh gliotoxin.
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Enzyme thily phan cellulose duoc tiét ra do nim Trichoderma c6 tim quan
trong trong viéc lam mém vach té bao cia nAm bénh, chrflng han Trichoderma reesei,
T. lignorum va T. koningi tiét ra kha nhiéu enzyme C1 va Cx phan hity hoan toan té
bao chira cellulose (Nguyén Lan Diing, 1983; Gayal va Khanderparkar, 1998).

Trichoderma viride tiét cellulose 1am ting phan Gng phong vé (phan tng siéu
nhay cam) trén cay nho (Calderon va ctv., 1993). Yedidia va ctv. (2001) da tién hanh
thi nghiém trén cay dua leo con va nhén thay khi chung Trichoderma harzianum 1én
ré cay s€ tao hién tuong kich khang nho hoat dong cia peroxidase va chitinase trong
cay.

Theo Clark va ctv. (1955), Treesei ciing san xuat s luong 16n enzyme
glucanase va cellulase tao thuan loi cho biéu hién cta endochitinase.

1.3 KHA NANG PHAN HUY CHAT HUU CO CUA NAM TRICHODERMA.

Theo Lynch va Harper (1985) thi Trichoderma c6 kha nang phan hiy xac ba
thue vat con sot lai sau mua vu va chuyén ching thanh dudng, déng thoi chung con
c¢6 kha nang ky sinh va diét mot sb loai nAm bénh gay bénh cho ciy trong.

Trichoderma 13 ndm hoai sinh nén trong hé sinh thai vi sinh vat dat
Trichoderma dong vai trd quan trong trong vi¢c phan huy du thira thyc vat ca trong
dat, nhiéu loai Trichoderma spp.phan huy tot ngudn cellulose (Alexander, 1961;
Harman, 1996; Kredics va ctv., 2003). Theo Gayal va Khandeparkar (1998), thi
Trichoderma reesei, Trichoderma lignorum va Trichoderma koningi tiét ra kha
nhiéu enzyme cellulase C1 va Cx phan hiy hoan toan té bao chira cellulose.

Nam Trichoderma c6 3 enzyme chui yéu phan huy cellulose 1a endoglucanase
(carboxylmethyl cellulose - CMCase), exoglucanase va B-glucoside (Srinivas va
Panda, 1998).

Két qua thi nghiém ctia Duong Minh (2003) sau 9 tuan xir 1y 7 loai xac ba thyc
vat nhu: luc binh, than dau nanh, than va la bép, than chudi, rom, vo trau, bﬁng nam
Trichoderma spp. thi cac thuc vat déu bi phan hily cao téi 25,9%.

Khi nuo1 Trichoderma trén cac vat liéu htru co nhu rom, luc binh, than 14 bép,
than chudi, than d4u nanh cho théy lam tang qué trinh hoai muc vat li¢u httu co
(Nguyén Vin Bac, 2002). Bowen va Harper (1990) da thir nghiém thiy ring
Trichoderma viride c¢6 thé phan hity 20% cellulose cuia cong rom nguyén sau 84
ngay xu ly.

Theo Alexander (1961) kha ning phan huy cellulose ctia ndm Trichoderma bi
anh huong bdi cac nhan t6 moi truong nhu nhiét do, am do, do thoang khi, pH, ham
lugng Nitrogen,...Bén canh d6 hi¢u qua cia su phan huy nay con phu thude vao vat
chat str dung va sy ting trudng cta nam.

Theo Nguyén Vian Tuat va Lé Van Thuyét (2000) nam Trichoderma co tac
dong truc tiép 1én su phat trién cdy trong do hoat dong song nam san sinh ra men

| uanvan’4


https://luanvan24.com/

phan hily glucose, cellulose. Nhd' cac men nay ma chét hitu co trong dat dugc phan
hty nhanh hon ting chat dinh dudng dudi dang dé hap thu cho ciy trong, tao diéu
kién cho cdy trong sinh trudng va phat trién tot.

1.4 NHUNG YEU TO ANH HUONG DPEN SU PHAT TRIEN VA HOAT
PONG POI KHANG CUA NAM TRICHODERMA.

Céc yéu té moi trudng c6 lién quan dén hoat dong ciia nam Trichoderma nhu
anh huong cua nhiét do, am do, anh sang, pH, thudc trir sau, kim loai nang, vi khuén
dbi khang, ham luong O,, CO, (Kredics va ctv., 2003; Mehrotra, 2000), ngudn ning
lugng, dinh dudng, (Cook va Baker, 1989), thém vao d6 kha ndng san XuAt enzyme
con chiu anh hudng cta do yém khi cling nhu oxy hoa tan, téc do lac,... (Yaoyu
Feng va ctv., 2003; Marco va ctv., 2002).

1.4.1 Nhiét d

Nhiét do t6i hao cho sy phat trién ctia hau hét cac loai ndm Trichoderma 13 25
- 30°C (Klein va Evenleigh, 1998; Lai Van E, 2003).

Nhiét do 13 yéu té quan trong ddi voi ndm Trichoderma, nhiét do con anh
huong 1én sy moc mam cua cua bao tir, su tang dai ctua 6ng mam, su phat trién clia
soi nam, kha ning phan hily va canh tranh, anh huéng dén san sinh va chuyén hoa
cac hop chit bay hoi va khong bay hoi (Kredics va ctv., 2003).

Nghién ctru cua Kattany va ctv. (2000) vé Trichoderma cho thiy nhiét d6 nuoi
U thich hop nhat cho qua trinh tiét enzyme chitinase 1a 40°C; va enzyme B-1,3-
glucanase tiét nhiéu & 35°C.

Kha ning tiét enzyme cua Trichoderma ciing lién quan nhiéu dén nhiét do,
Srinivas va Panda (1998) cho biét . reesei tiét nhiéu enzyme nhat & nhiét do 38,2°C
nhung ching d6t bién ctia ching M14 va M62 lai c6 khoang nhiét d6 thich hop 1én
dén 43°C, nhiing nghién ctru cia 6ng con cho biét thém 1a qua trinh tiét enzyme co
lién quan chat ché gitra pH va nhiét do.

Nhiét do con anh huéng dén hoat tinh cua cic chit khang sinh gliotoxin va
viridiol do Trichoderma va Gliocladium tiét ra trong cac qua trinh trao doi chat cta
chang, gliotoxin s& giam hoat tinh & nhiét do 3 - 18°C va gia ting hoat tinh & 21 -
32,5°C, & nhiét do nay chung khang lai R. solani rat t6t (Howell, 1998).

Theo Kubicek-Pranz (1998), nhitng loai Trichoderma co ngudn gdc tir cac
vung nhiét d&i1 (nhu 7. citrinoviride) s€ c6 khoang nhiét do tdi hao cao hon nhitng
loai ¢6 ngudn gdc 6n déi (nhu 7. Polysporum va Tviride).
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1.4.2 Am dd

Am d6 1a nhan t6 chinh anh huong 1€n sy phan bd tuy nhién ctia ndm
Trichoderma. Ngoai ra, nd con anh huéng 1én sy phat trién sinh 1y, ham luong
dudng chat hiru dung ctia nAm va su ndy mam cua bao ttr (Hjeljord va Tronsmo,
1998).

1.4.3 Anh hwéng ciia pH méi trudong

pH c6 anh hudng 16n dén su phat trién va kha niang ky sinh 1én ndm gy bénh
cling nhu hi€u qud cua Trichoderma trong vi¢c phong trur sinh hoc bénh cay
(Zaldivar va Velasquez, 2001).

pH mbi truong duogc quyét dinh boi nong do ion H', chinh nong d ion H* ¢6
anh huong dén hé thdng enzyme cua té bao va anh hudng viéc hp thu khoang, acid
hitu co cua t& bao nim cho qué trinh phat trién ciing nhu hinh thanh bao tir
(Dasrupta, 1994).

Nam Trichoderma co thé phat trién va tiét enzyme tot véi mitc moi trudng phu
hop kha rong tir 2 - 6 nhung tot nhat 13 4 (Kredics va ctv., 2003). Nhin chung,
khoang pH thich hop cho qua trinh sinh bao tir it bién dong hon so v&i su phat trién,
pH thich hop cho hinh thanh bao tir ciia hau hét cac loai nam 1a tir 5 - 5,8 va tuy
murc pH khic nhau ma nam c6 thé tao ra cac dang bao tir, cau tric ciia bao tir ciing
khac (Dasrupta, 1994).

Theo Cook va Baker (1989) thi Dennis va Webster (1971) cho rang mot sb
chung Trichoderma tao ra chat khang sinh (antibiotics) dic biét 1a & pH thap, chang
han T, harzianum nhin chung hoat dong manh nhét ¢ diéu kién acid (Green, 1996).
Nhung céc chung Trichoderma khac nhau ma cé khoang pH thich hop khac nhau
(Srinivas va Panda, 1998).

Hi¢u qua cia qua trinh doi khang phu thudc vao hoat dong cuia enzyme va chiu
anh huong try tiép ciia pH moi truong, theo Cook va Baker (1989) thi Chet va
Baker (1980) cho biét T harzianum va T. hamatum ky sinh 1én Rhizoctonia solani
va Sclerotium rolfsii san sinh ra B-1,3 glucanase & pH thich hop 1a 4,5 va chitinase ¢
pH thich hop 13 5,3. Nhung theo Macro va ctv. (2002) mé nudi ciy 1a pH = 5,5 s&
thich hop hon cho nidm phat trién va tiét nhiéu enzyme nht.

1.4.4 Anh hwéng ciia ngudn carbon va dam

Trichoderma 13 loai ndm c6 kha niang phan hity polysaccharide cellulose va
nhitng ciu tric polymer nhu chitin. Theo Manczinger va Poller (1985) ngudn
carbon rat can thiét dé nim Trichoderma moc thanh cum (phat trién t6t) ngudn
carbon dugc st dung hau hét cia cac loai nAm duoc nghién ctru la: D- glucose,
D-galactose, D-fructose, D-mannose. Tong quat hon, ngudn carbon tét nhéat cho
Trichoderma spp. st dung la: glucose, galactose, mannose, fructose,
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xylose, cellobiose, (Danielson va Davey, 1973). Trai lai, nguén carbon ma
Trichoderma spp. khong thé st dung dugc 13 a-methyl-D-xyloside, o-methyl-
mannoside, methanol, ethanol.

Ngudn carbon c6 anh huong rat 16n dén kha ning tao enzyme ctia niam
Trichoderma viride, viéc st dung chitin nhu la nguén carbon nham kich thich tang
kha nang tiét enzyme chitinases (Zaldivar va Velasquez, 2001).

Két qua nghién ctru ctua Lynch va ctv. (1985) vé sy ¢6 dinh dam cua vi khuan
Clostridium butyricum va phan huy cellulose boi 70 harzianum cho thiy ham luong
cellulose va hemicellulose trong xac ba thuc vat rat cao, 1am cho ti 1& C/N cao, diéu
nay s€ lam cho sy phan hiy xac ba thuc vat cham lai boi sy gidi han cia ham lugng
dam.

Ngoai ra O, va CO, ciing anh huong dén su sinh truéng va phat trién cua
Trichoderma. Mic du 13 nhimng sinh vat hiéu khi nhung Trichoderma spp. c6 kha
ning ton tai & nhitng noi c¢6 ham lwong oxy rat thap, ngudn oxy va cac hoat dong
ctia khuén ty 1 cac yéu td quan trong trong diéu tiét enzyme cellulase (Kubicek-
Pranz, 1998 trich dan tir Neto va ctv., 1995). Ngudn oxy cung cip va hoat dong cua
ti thé 1a nhiing yéu t6 gitp diéu hoa hoat dong cua enzyme cellulase trén nam
Trichoderma viride (Neto va ctv., 1995)

1.4.5 Céc yéu t6 anh huong khac

Téc d6 lac khi nudi cdy trong mdi truong long c6 anh huéng dén hoat dong
cua Trichoderma. Theo Marco va ctv. (2002) nudi cdy nam Trichoderma trong moi
truong 16ng can nudi lic & tbe do 120 vong/phut dé san xuat ra cc loai enzyme.
Nhung theo Srinivas va Panda, (1998) nudi cay ndm Trichoderma reesei dé san xuét
enzyme nén lic & toc d6 160 vong/phit. Kattany va ctv. (2000) nghién ctru san xuat
enzyme tir T, harzianum &3 nhan thdy rang enzyme chitinase va p-1,3 glucanase
duoc san sinh ra nhiéu nhét khi lic vé6i tée d6 150 vong/phut. Ciing theo Kattany va
ctv. (2003) nudi cdy ndm Trichoderma spp. trong moi trudng MSM tiét ra nhiéu
enzyme chitinase va B-1,3 glucanase khi nuéi lic & téc do 125 vong/phit (rpm) &
30°C trong 7 ngay.

1.5 KHA NANG KiCH THICH SU PHAT TRIEN CAY TRONG CUA
TRICHODERMA

Bén canh tac dong cua ddi khang véi ndm bénh hai cdy trong, nam
Trichoderma con biéu hién tac dong kich thich dbi véi sy sinh truong va phat trién
cta cdy trong. Diéu ndy duoc chimg minh boi Mattner (2001), kha ning kich thich
su phat trién cla cy trong va (rc ché nim gay bénh cua Trichoderma 13 nho vao kha
nang tiét ra allelochemical.
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Bailey va Lumsden (1998) cho biét khi dung huyén phu 7. harzianum vio
trong dat lam ting sy ndy mam, ting kha ning ra hoa, ting trong luong tuoi va
chiéu cao cua 6t, hoa clc, bép, ca chua, thudc 14.

Noi T 1290-22 ctia ndm T, harzianum con 1am gia ting s6 chdi va ré bip ngot
trong nha 1udi 66% so voi ddi chimg (Harman, 2000).

1.6. PHAN LOAI ENZYME CELLULASE

Enzyme cellulase thudc 16p Hydrolases (phan tmg thuy phén), to Glycosidases
(thity phan lién két glucoside), nhém hydrolyzing O-glycosyl compounds (Pham Thj
Tran Chau va Phan Tuan Nghia, 2007).

Cellulase 1a enzyme thity phan cellulose, 1a hé enzyme phitc hop bao gom
cellulase C1, cellulase Cx va glucosidase. Trong do, cellulase C1 va Cx thiy phan
celluose thanh cellobiose, con glucosidase tiép tuc thuy phan cellobiose thanh
glucose (Tran Minh Tam, 2000). Theo Tran Minh Tam, 2000 thi Wood va Mc.Cral
(1979) cho rang hé enzyme phan hity cellulose gom 3 loai:

- Exocellulase hay exobiohydrolase: hay con goi la EC1 hay hoat tinh
C1(C1-activity).

- Endocellulase hay endoglucanase: hay con goi la endohafact hay hoat
tinh Cx (Cx-activity).

- B-glucosidase.
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Chuwong 2: PHUONG TIEN VA PHUONG PHAP
2.1 PHUONG TIEN
2.1.1 Thoi gian va dia diém

-Pia diém: bd mon Bao Vé Thuc Vit, khoa Nong Nghi¢p & Sinh Hoc Ung
Dung, truong Pai Hoc Can Tho.
- Thoi gian: thi nghiém duoc thyc hién tir thang 11- 2008 dén thang 4 - 2009.

2.1.2 Vit liéu thi nghiém
2.1.2.1 Thiét b

- Noi thanh trung wét hiéu Sibata (Nhat), model KL300.

-Ta céy hi¢u Dalton (Nhat), model FAP1300AN.

- Can dién tr: Hi¢u Sibata (Nhat), model JPN-200W va hiéu Sartorius
(buc), model BL1500.

- May do pH hi¢u Oaklon.

- May ly tam lanh hiéu Hermle Z323K.

- May do quang ph6 (Safas UV mC? spectrometry).

- May lac hiéu Vortex Stuart SA6, Uk.

2.1.2.2 Dung cu

- Binh tam giac 250 ml.

- Pia petri dudng kinh day 9,5 cm, nap 10 cm.

- Lamme dém hong cau (haemocytometer) hiéu Malassez (Diic).
- Thung giir lanh va nudc da.

2.1.2.3 Héa chat

- Bovine serum albumin (Sigma).

- Coomassie Brilliant Blue G250 (Sigma).

- Céc hoa chat dung xac dinh hoat tinh cta enzyme: cellobiose (Merck),
K- Natartarate (Merck), 3,5-dinitrosalicylic acid (Sigma), Na metabisufite, citric
acid monohydrate...

-Céc hoéa chét can thiét khac: Ethanol, phosphoric acid, NaOH, phenol, nudc
cat.
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2.1.2.4Nguoén nam: duoc nhan tir bd mon Bao Vé Thuc Vat, khoa Nong Nghiép &
Sinh Hoc Ung Dung, truong Pai Hoc Can Tho

Chung nim Trichoderma
T - BM 2a;

T-LV la

T-OM 2a

T-CB1b

T-CB 8¢

T-TB 4a

T-CTTG 2¢

T TTAG 3b

2.1.2.5 Moi truong nuoi cdy

Dja diém thu thap

Huyén Binh Minh, tinh Vinh Long
Huyén Lai Vung, tinh Dong Thap
Quan O Moén, thanh phd Can Tho
Huyén Cai B¢, tinh Tién Giang
Huyén Cai B¢, tinh Tién Giang
Huyén Tam Binh, tinh Vinh Long
Huyén Chau Thanh, tinh Tién Giang
Huyén Tri Ton, tinh An Giang

Moi trwong PDA (Potato Dextrose Agar) (Shurfleff and Averre 111, 1997).

Khoai tay
Dextrose

Agar

Nudc cit vira du
pH

200 g
20¢g
20¢g

1000 ml
6,5 - 6,8

Moéi truong TSM long (Trichoderma Selective Medium Broth) (Elad &

Chet, 1983).

MgSO0,.7H,0 02¢g
K,HPO, 09¢g
KCl 0,15¢
NH,NO; lg
Glucose lg
Nude cét vira du 1000 ml
pH 6,5
CMC (Carboxyl Methyl Cellulose) 5¢

* Chuén bi hoa chit

- Chét nén: 15 mM cellobiose trong 0,05M citrate buffer, pH 4,8.

- Citrate buffer 1M

Citric Acid Monohydrate

Nudc cat

210 g
750 ml

Thém NaOH cho dén pH = 4,3
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- Thudc thir Dinitrosalicylic Acid (DNS)

Hon hop

Nuée cat 1416 ml
3,5-Dinitrosalicylic acid 10,6 g
NaOH 19,8 ¢
Hoa tan tat cé, sau d6 thém:

Rochelle salts (Na-K tartarate) 306 g
Na metabisufite 83¢g

2.2 PHUONG PHAP THi NGHIEM

* Thi nghiém: Thi nghiém dugc b tri theo thé thirc khdi hoan toan ngiu nhién
v6i tam ching ndm va bdn 1an lap lai, mdi 1an lap lai trén mot binh tam giac. Tong
cong 8 chung nam x 4 1ap lai = 32 binh thi nghiém.

* B6 tri thi nghiém

Cho 100 ml mo6i truong TSM 1éng vao binh tam gidc (loai 250 ml) va thanh
trung & 121°C trong 25 phat. Sau khi dé ngudi hoan toan, tién hanh ching nim
Trichoderma spp. vao moi truong nudi cay trén voi mat sé 10° bao tir/ml moi truong
khi dé ngudi hoan toan. TAt ca cac nghiém thuc duogc dat trén may l4c, lac véi toc do
140 vong/phut (rpm).

Cac nghi€ém thuc duoc bd tri nhu sau:

Sau 7 va 10 ngay nudi lac thu dich trich méi trudong duoc loc qua phéu bang
gidy loc Whatman N°5 va thu l4y:

- Phan dich trich d3 loc cho vao éng nghiém dem du trit ngay ¢ nhi¢t do
4°C dé wéc luong ham luong protein trong mau dich trich va khao sat hoat tinh cua
enzyme cellulase bang Spectrophotometer.

- Phan sinh khéi dugc thu ldy toan bo, siy ¢ 105°C trong 8 gio va can
trong luong kho cua sinh khéi.

2.2.1 Chi tiéu theo doi
2.2.1.1 Ubc lwong ham heong protein trong mau dich trich

Theo Bradford (1976), protein chuan 1a Bovine Serum Albumin, chit nhuém
mau protein la Coomassie Brilliant Blue G250.
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Thanh phan tham gia phan tng:

e Bradford reagent 2 ml
o Buffer thich hop 0l
e Dich trich 1000 pl

* Céach pha Bradford reagent: Theo Bradford (1976).

* Cach pha Buffer
Pha dung dich dém:

- Dung dich A: dong 11,55 ml CH;COOH 0,2 M, sau dé thém nudc cat cho du
1000 ml.

- Dung dich B: ¢an 27,2g CH;COONa pha vao 1 lit nudc cat véi ndng do 0,2M.
- Buffer = 105 ml A + 395 ml B + thém nuéc cét cho du 1 lit (pH = 5.2).

* (Cach do mau

- Cuvette chuédn: 2,5 ml Bradford reagent + 1000 ul buffer.

- Cuvette mau: 2,5 ml Bradford reagent + 1000 pl dich trich.

- Léc hon hop miu bang may lic (Vortex Stuart SA6, Uk), cho du thoi
gian 15 phut, do d6 hap thu (OD,,,) & A = 595 nm.

-Laplai2 lan/mau, léy tri s6 trung binh. So sanh chi s6 OD do duoc vai
duong chuan, tinh ra ham lugng protein tong sé trong mau dich trich.

2.2.1.2 Khao sat hoat tinh cellulase

Cac budc thuc hién:

- Thém 1 ml enzyme vao dng nghiém.

- Giit & nhiét d6 50°C bang may Waterbath.

- Thém 1 ml chét nén hoa tan, lic déu.

- U ¢ nhiét d6 50°C dung 30 phit.

- Ngam 6ng nghiém trong nudc nong dung 5 phit.

- Lam ngudi 6ng nghiém trong nuéc lanh.

- Thém 1 ml DNS, lic hdn hop bang may lic (Vortex Stuart SA6, UK)
trong 15 phit. Sau d6 do d6 hap thu (OD,,,) & A = 540 nm.
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Cellobiose blank: 1 ml chét nén cellobiose
1 ml enzyme citrate buffer

Dé & nhiét d6 50°C trong 30 phut
Dé trong nudc noéng 5 phat, 1am ngudi

Enzyme blank: 1 ml citrate buffer
1 ml enzyme da pha loang

Dé & nhiét d6 50°C trong 30 phut
Dé trong nudc noéng 5 phat, 1am ngudi

Autozero véi cuvette chuan: Cellobiose blank
Phan tich: Cho véo dng nghiém udc lugng san pham khir hinh thanh do tac dong

cua enzyme tir 1000 ul dich trich thé theo phuong phap so mau ¢ A = 540 nm.
bo lap lai 2 lan/mau.

2.3 XU LY THONG KE

S liéu dugc phan tich thong ké theo phan mém IRRISTAT for Dos . Phan tich
dién thé ctia ODabs theo thoi gian theo phuong phap thi nghiém tong hop (Combined
Experiments) v&i thoi diém 1a 1 nhan t6.
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Chuong 3: KET QUA VA THAO LUAN

31 KHAO SAT KHA NANG TIET ENZYME CELLULASE CUA
CAC CHUNG NAM TRICHODERMA SPP. TRONG PIEU KIEN
PHONG THi NGHIEM.

3.1.1 Ghi nhén tong quat

Céac chung nam Trichoderma dugc s dung nudi lic trong méi truong TSM
l6ng, thu dich trich, do chi s6 OD cua protein va hoat tinh enzyme cellulase cac
chiung ndm dugc chon. Thi nghiém duoc tién hanh trong diéu kién phong thi nghiém
v6i nhiét do trung binh 1 27 - 30°C va am d6 khong khi twong ddi 69 - 85%. Két
qua cho thiy cac ching ndm Trichoderma thir nghiém déu c6 kha ning tiét enzyme
cellulase va chi s6 OD cua protein cao. Trong d6, hai ching T- TTAG3b va T-CBS8c
c6 tri s6 OD enzyme cellulase va protein cao hon cac chung con lai. Ngoai ra, cac
chung ndm Trichoderma cho gia tri OD sau 10 ngay nudi lic cao hon so véi 7 ngay
nudi lic. Vé sinh khéi, hai chung nim T-CB1b va T- LV 1a c6 sinh khéi cao nhét va

chung TTAG3Db c6 sinh khéi kha cao sau 10 ngay nuéi lic.
3.1.2 Két qua thi nghiém
3.1.2.1 Sinh khéi ciia cdc ching nam

Két qua ghi nhan ¢ bang 3.1

Bang 3.1 cho thiy trong 8 ching Trichoderma khao sat thi c6 2 chung T-LV 1a
va T-CB1b cho sinh khi cao hon véi cac chung con lai. Trong d6, cac chung nim
cho sinh khéi cao nhat 1a T-CB1b (0,610 g/lit), T-LV1a (0,365 g/lit), ké dén 1a ching
T-TTAG3b (0,350 g/lit) phat trién tét nhat khi nudi & méi truong TSM long sau 10
ngay lac. Cac chiing con lai déu co sinh khdi cao hon d6i chimg (0,285 g/lit).
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Bing 3.1 Sinh khéi khé (g/lit méi trwong) ciia cac ching nim Trichoderma spp. trong moi
trwong TSM 1éng sau 10 ngay nudi lac (B¢ mon Bao VEé Thuce Vit, 2008 - 2009).

Trichoderma (T) Sinh khi kho nam Trichoderma
bC 0.285 f
T-TB4a 0,308 ¢
T-BM2a 0,310 e
T-CB1b 0.610a
T-LVla 0,368 b
T-CB&c 0,3300 d
T-OM2a 0,303 ¢
T-CTTG2e 0,330 d
T-TTAG3b 0,350 ¢
CV(%) 32
F tinh ok

Ghi chi: (**) Trong ciing mét c¢ét va hang, cdc s6 liéu mang cing mau tir theo sau thi khong khéc biét nhau ¢
do y nghia 1% qua phép thir Duncan

3.1.2.2 Uéc lwong protein trong dich trich ciia cdc ching nam Trichoderma

Bing 3.2 P hip thu (OD,,,) ciia protein trong cac dich trich ¢é chiing cac chiing nim
Trichoderma khac nhau sau 7 ngay va 10 ngay nudi lic (B mén Bio Vé Thue Vit, 2008 - 2009).

. o A S . r \ As J¥ R ) N
Trichderma (T) —Tris0 OD cun protein sau cic ngay nudilic Do khac biét

7 ngay 10 ngay

bC 0,0000 h 0,0000 f ns
T-TB4a 0,0090 g 0,0260 e *ok
T-BM2a 0,0125 e 0,0310 d ok
T-CB1b 0,0125 ¢ 0,0260 e ok
T-LVla 0,0113 f 0,0268 e ok
T-CB&c 0,0395 b 0,0493 b *ok
T-OM2a 0,0290 d 0,0260 e HE
T-CTTG2e 0,0345 ¢ 0,0403 ¢ ok
T-TTAG3b 0,0428 a 0,0555a *ok
Trung binh 0,0213 B 0,0313 A ok
CV (%) 3,1

Ghi chi: (¥*), (ns) Trong ciing mét cot va hang, céc sé liéu mang cing mau tw theo sau thi khong khdc biét
nhau o do y nghia 1% va khong khdc biét qua phép thir Duncan.

Két qua bang 3.2 d6 hip thu (OD,,) protein do duoc trong dich trich cac
chung ndm Trichoderma thu duoc sau 7 ngdy nudi lic déu ghi nhan duoc hai chung
nam T-TTAG3b va T-CB8c dat cao nhit va c6 y nghia thong ké & muc 1% so véi
cac ching con lai. Hai ching T-CTTG2e va T-OM2a c6 chi s OD protein ¢ mirc do
trung binh.
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Con ¢ thoi diém 10 ngdy sau khi chung, chi s6 OD protein tuong ti nhu 7
ngay sau khi chung, chi c6 chiing T-OM2a & thoi diém nay lai c¢6 chi sé OD protein
thip nhét (& 7 ngay cho chi s OD protein & muc trung binh). Nguoc lai chung T-
BM2a tir chung thdp ¢ 7 ngay nudi lac, nhung & 10 ngay nudi lac thi ¢ chi s OD
protein & muc dg trung binh.

Hai chiing ndm T-CB8c va T-TTAG3b dat gia tri OD cao & ca hai thoi diém 7
ngay va 10 ngay nudi lic. Diéu nay chimg t6 hai ching T-CB8¢ va T- TTAG3b c6
chtra ham lugng protein cao trong dich trich thu dugc qua 7 ngay va 10 ngay nuoi
lac.

So sanh tri s6 OD protein cia cic chung ndm & 7 va 10 ngay nudi ciy cho thay
hau nhu déu c6 chi s6 OD sau 10 ngdy cao hon 7 ngdy nudi lic. Tuy nhién, ching
T-OM2a lai ¢6 tri s OD sau 7 ngdy cao hon 10 ngay.

Tir két qua trén cho thay hai chung ndm T-TTAG3b va T-Cb8c¢ nay c6 lugng
protein trong dich trich cao va c6 thoi gian sém hon cac chiing khéc da khao sat.

3.1.2.3 Kha ndng tiét enzyme cellulase ciia cdc ching nam Trichoderma

Két qua trinh bay ¢ bang 3.3 cho thiy:

Do hap thu (OD,,,) enzyme cellulase do dugc trong dich trich cic chung ndm
Trichoderma thu dugc sau 7 ngdy va 10 ngdy nudi lic déu ghi nhan duoc hai chung
nam T-TTAG3b, T-CB8c dat cao nhit va c6 ¥ nghia théng ké ¢ mirc 1% so véi cac
chung con lai. Hai chung ndm T-CTTG2e va T-OM2a c6 chi s6 OD enzyme cellulase
khé cao so v6i cac chung con lai.
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Bang 3.3 P hip thu (OD,,,) ciia enzyme cellulase trong cac dich trich c6 chiing cic chiing
nim Trichoderma khac nhau sau 7 ngay va 10 ngay nudi lic (B4 mén Bio Vé Thuc
Vit, 2008 - 2009).

Tri s6 OD cua enzyme cellulase sau cac ngay

Trichoderma (T) nudi lic Do khac biét
7 ngay 10 ngay

bC 0,0000 h 0,0000 g ns
T-TB4a 0,0018 h 0,0048 f **
T-BM2a 0,0030 g 0,0085 e * ¥
T-CBI1b 0,0048 f 0,0058 f ns
LVla 0,0075 e 0,0123 d k¥
T-CBS8c¢ 0,0140 b 0,0290 b *x
T-OM2a 0,0115 d 0,0220 ¢ koK
T-CTTG2e 0,0128 ¢ 0,0223 ¢ * ¥
T-TTAG3b 0,0210 a 0,0518 a **
Trung binh 0,0086 B 0,0175 A **
CV (%) 6,3

Ghi chu: (*¥), (ns) Trong ciing mot cét va hang, cdc s6 liéu mang ciing mau tie theo sau thi khéng khdc biét
nhau ¢ do y nghia 1% qua phép thir Duncan.

Tuong ty nhu protein thi chi sé OD enzyme cellulase ¢ thoi diém 7 va 10 ngay
nudi lac ¢ cac ching T-TTAG3b va T-CBSc cao nhat, chiing T-CTTG2e va T- OM2a
& mirc trung binh. Mic khac, thoi gian thé hién hoat tinh cua cac ching nay ciing
som hon cac ching con lai trong cing diéu kién cua thi nghiém.

Céc chung nam duoc chon T-TTAG3b va T-CB8c ¢o tri s6 OD cellulase cao
hay noi cach khéc 1 chiing c6 hoat tinh enzymes cellulase cao trong diéu kién nuodi
lic va thoi gian thi nghiém. Két qua nay phu hop voi khao sat cia Duong Pham
Minh Chau (2008) cho biét hai ching nim T-TTAG3b va T-CB8c c¢6 kha ning phan
hay dugc nhiéu rom nhét trong diéu kién cia phong thi nghiém. Diéu nay khang
dinh, hai ching nim nay vira tiét c6 ham luong protein cao va hoat tinh manh hon
cac chung khac da khao sat.

Thoi gian nudi lic cling anh hudng dén viéc tiét enzyme cellulase cua céc
chung ndm Trichoderma spp. Hau hét cac ching nim diéu c6 hoat tinh enzyme
cellulase ¢ thoi diém 10 ngay cao gip 2 1an so v6i 7 ngdy ngdy nudi lac (trir T-CB1b
khong khac biét nhau giira 2 thoi diém nay).

Tir két qua nay hai chung Trichoderma c6 trién vong (T-TTAG3b va T-CBS8c)
s€ duoc chon tiép tuc dugc thi nghiém trong diéu kién nha luégi va ngoai déng dé
danh gid kha nang phan huy cellulose dac biét 1a rom ra va chon ra dugc ching nam
¢6 hiéu qua tét nhit phuc vu cho san xuat nong nghiép theo hudng sinh hoc.
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Hinh 3. Chuin bi mu do d9 hép thu (OD,,,) ciia enzyme cellulase
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KET LUAN VA PE NGHI
KET LUAN

- Hai chung ndm T-CB1b va T-LVla dat sinh khdi cao nhit, ké dén 1a
chung T-TTAG3b dat sinh khéi trung binh sau 10 ngay nuoi lic.

- Ham luong protein trong dich trich ctia hai chung ndm T-TTAG3b va T-
CBSc t6t nhét, va T-CTTG2e & mirc trung binh sau 7 ngay va 10 ngay nuoi lac.

- Hoat tinh enzyme cellulase ciia hai ching nim T-TTAG3b va T-CBSc
cao nhat, T-CTTG2e va T-OM2a & mirc trung binh.

- Ham luong protein va hoat tinh enzyme cellulase ¢ thoi diém nuéi lic 10
ngay cao hon 7 ngay nudi lic.

- Chung ndm Trichoderma T-TTAG3b c6 kha ning tiét enzyme cao nhat
va nhanh hon so v&i cac chung khic khao sat ¢ trén . Bén canh do, T-TTAG3b con
cho sinh khéi kho twong ddi cao.

PE NGHI

Khdao sat cac chung nam Trichoderma khac va dé co thé chon ra duoc thém
nhidu chung nam tiét dwoc nhiéu enzyme cellulase trong diéu kién phong thi
nghié¢m.

Thir nghiém cac chung nam Trichoderma da khao sat co kha ning tiét enzyme
cellulase cao trong diéu kién phong thi nghiém dwa vao nha ludi va ra ngoai dong
nham danh gia va chon loc nhitng ching c6 hiéu qua cao phan hay dugc nhiéu xac
ba thuyc vat nhu rom ra, 14 cdy, than bép, luc binh... nham phuc vu trong san Xuét
nong nghiép.
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PHU CHUONG

1. Bang phan tich phuong sai sinh khéi cua cac ching nim Trichoderma sau 10

ngay nudi lic trong méi trudng TSM 16ng (B6 mon Bao Vé Thuc Vat, 2008 —

2009).

Ngudn bién dong Do ty do Tong binh Trung binh Giatri F
phuong binh phuong

Lap lai (R) 3 0,00000142 0,00000047 <1

Nghiém thtc (T) 8 0,00313572 0,00039197 295,51 **

Sai s6 24 0,00003183 0,00000133

Tong 35 0,00316897

2. Bang phan tich phwong sai d6 hap thu (OD,,) protein ctia dich trich cac chung
nam Trichoderma sau 7 va 10 ngay nudi lic trong mdi trudng TSM long (Bo

mon Bao Vé Thuc Vat, 2008 — 2009).

Nguén bién dong Do tu do Téng binh Trung binh Giatri F
phuong binh phuong

Lap lai (R) 3 0,00000208 0,00000094 1,41 ns

Nghiém thtrc 17 0,01721090 0,00101241 1521,72 **

Ngay (N) 1 0,00179001 0,00179001 2690,52 **

Trichoderma (T) 8 0,01450403 0,00181300 2725,07 **

(N)x(T) 8 0,00091686 0,00011461 172,26 **

Sai sb 51 0,00003393 0,00000067

Tong 71 0,01724765

3. Bang phan tich phuong sai 6 hdp thu (OD,,,) ctia enzyme cellulase cta dich
trich cac ching ndm Trichoderma sau 7 va 10 ngay nudi lic trong mdi trudng

TSM long (Bd mén Bao VE Thuc Vat, 2008 — 2009).

Ngudn bién dong  Potwdo  Tong binh Trung binh Giatri F
phuong binh phuong

Lap lai (R) 3 0,00000050 0,00000017 <1

Nghiém thirc 17 0,01098294 0,00064606 955,04 **

Ngay (N) 1 0,00142222 0,00142222 2102,42 **

Trichoderma (T) 8 0,00811519 0,00101440 1499,55 **

(N)x(T) 8 0,00144553 0,00018069 267,11 **

Sai s6 51 0,00003450 0,00000068

Tong 71 0,01101794
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