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Tém tat: Trichoderma la loai vi nAm duwgc (ng dung rong rai
trong néng nghiép nh& hé enzyme phong phl va cé hoat tinh
cao, dac biét phan gidi cac hop chét polysaccharide tw nhién. Ba
thai tir tréng ndm dang tré thanh mét van dé can giai quyét do sy
mé& réng quy md san xuat mat hang nay. Lwgng cellulose co
trong ba thai ndm con rét l6n, day l1a co chét tét dé san sinh
enzyme cellulase, mot loai enzyme cé nhiéu hwéng (rng dung
trong xtr ly moi trwdng va cong nghiép, Nhérn tién t&i viéc san
xuat enzyme nay dwa trén viéc xt ly ngudn phé pham nganh
trbng ndm, chdng toi da tién hanh phan lap qu‘)ng nam
Tnchoderma tlr ba thai ndm, rom, va tir mau ché pham thwong
mai. Bén giébng ndm Tnchoderma da duoc ghén lap déu co kha
nang sinh chitinase va cellulase, trong d6 giong T4 co nguédn gbc
tir ba thai ndm sinh enzyme cellulase manh hon hén. Qua khéo
sat chiing T4 sinh cellulase c6 hoat d6 cao nhat (0,326 U/ml) &
didu kién nudi cdy: nhiét dé 25°C, pH = 5,2, ngudn carbon: ba thai
n&m, nguén nitrogen: pepton.

Tir khoa: ba thai ndm; Trichoderma; cellulase; phan vi sinh; phan
lap.

1. Dit vin dé

Trichoderma 1a loai ndm mdc duge tim thiy nhiéu
nhét trong dat. Trichoderma chira hé enzyme phong phu
véi hoat lue manh. Céc chung giéng khac nhau cua loai
Trichoderma d3 dugc (mg dung nhiéu trong thuc té &
nhiéu linh vue khac nhau nhu: céng nghiép thuc pham,
cong nghiép dét, xur 1y mai trudng, lam thirc an gia sic va
cac dang phén bon sinh hoc.

Mot s6 nghién ctru gan day cho thay ching vi nim
Trichoderma cé kha ning cai tao dt trong, lam tang do phi
nhiéu cho dat bang cach chuyen héa cic hop chat phospho
kho tan c6 rat nhleu trong ddt ma cay khong hép thu dugc,
va kha ning tiét cac enzyme cellulase, glucanase dé phan
hily chat hiru co cellulose va glucan thanh cic dang dé hip
thu. Bén canh d6, Trichoderma ciing tac dong truc tiép lén
ving ré nhur loai b6 mam bénh, lam tang sy sinh truong va
phat trién ctia ré hodc tir nhitng diém ma Trichoderma tac
dong dén sé kich thich cay trong ting san xudt cic enzyme
ndi sinh, va cac hop chét khang sinh gitp ciy dé khéng tot
vGi mam bénh [5].

Trong qué trinh sinh san, Trichoderma c6 thé xay ra
hién tugng dot bién do sy sai sot tir qua trinh phén chia té
bao va tac dong cua diéu kién moi truomg song khac nhau.
Piéu nay sé dan dén sy da dang trong kiéu gen, kiéu hinh
cua cung mot loai Trichoderma. Va vi vdy tao ra nhiing
dong thich nghi t6t trong diéu kin sinh thai, dja 1y khéc
nhau va day chinh l1a nhitng dong rit cé y nghia trong
nghién clru cling nhu trong viée tao ché pham phan hiru
co vi sinh tir cac ngudn hiru co khac nhau [4].

Nhe vao gia tri dinh dudng va gia tri kinh té cao, ndm dn
dang dugc trong ngay mot pho bién & Viét Nam. Tuy vy,
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né ciing nay sinh mot van dé méi can duoc giai quyét do la
ba thai sau khi thu hoach ndm. Ba thai nay van con chira
mat lugng rit 1on cac chét dinh dudng ciing nhu h¢ sgi nam,
thu hit sy phat trién ctia vi sinh vét, rudi. .. Néu khong duge
giai quyét ba thai nay c6 thé tré thanh mét ngudn giy bénh.
Ngugc lai néu duoc xir ly mét cach thich hgp ching lai tro
thanh n_guén phan bén vé ciing tot cho ciy trong hodc tan
dung dé 1am co chét san xuat enzyme cellulase, mdt enzyme
dang dugc quan tdm dac biét trong linh vuc san xuét
bioethanol tir cellulose.

Vi muc tiéu tim kiém chung vi sinh vat c6 hoat tinh
cao dé xir Iy ba thai nim ching toi tién hanh phan lap
chung Trichoderma dac thu ¢ dia phuong co6 san trén
nguon ba thai nay, trong dbng U rom, ciing nhu tir ché
pham thuong mai, tlep do6 khao sat kha nang sinh enzyme
clia cac ching gidng nhim danh gid so bd kha nang sir
dung chiing trong xir 1y ba thai nam.

2. Pbi twgng va phwong phap nghién ciru
2.1. Péi twgng

Mau ba thai ndm tai co s& san xuat nam an Céng ty
TNHH Viét Uc, Pa Ning.

Mau déng rom 1 tai ho gia dinh Hoa Vang Da Ning.

Ché pham sinh hoc c6 chtra nam Trichoderma (VI-
bK).

Ching nidm Trichodermaharzianum tir vién Céng
nghé Sinh hoc TP HCM.

2.2. Phwong phdp nghién ciru
- Phwong phdp pha lodng: Cic mau phai dugc xir 1y
trude khi phin lap bang cach phoi khé 2-3 ngay, sau do
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dung rdy qua sang c6 kich thu6e 2-3mm. Pha lodng mau &
cdc nong do pha lodng khac nhau: 10%, 107 la 2 d6 pha
lodng thich hgp dé phan lap ndm trong cac miu nay [8].
Céy trai dich pha lodng lén dia petri chira méi truomg
phén lap TSM (g/l): MgS0,.7H,0 0,2g, K;HPO, 0.,8g,
KCl 0,15g, NH4;NO; 1g, D-glucose 3g, Rose Bengal
0,15g, Chloramphenicol 0,25g, PCNB (Quintozene) 0,2g,
Agar 20g. U dia nhiét d6 phong 5 ngay. Cay chuyén lam
thuan khiét nhirng khuin lac dic trung glong vGi khuan
lac Trichoderma harzianum trén cung méi trudmg TSM.

- Phwong phdp dinh loai: Dua theo nghién ciru dinh
loai ciia Samuels et al.,, 2006, cay giong nam lén 2 moi
truc‘mg: moi truong PDA (Merck), va méi truong CMD
(gl ) gém Bot bép 2g, Dextrose 2g, Streptomycin sulfat
0.02g, Neomycin sulfat 0.02g, Agar 20g [7]. Tién hanh so
sanh cac dic diém hinh thai khuan lac, va cac dic diém v1
hoc nhu bao tir, cudng sinh bao tir cia cac ching miu
Trichoderma harzanium véi cac déc diém tuong tmg cia
ching cén dinh loai. Néu cac dac diém cia 2 ching phu
hop véi nhau thi c¢6 thé khing dinh loai (hogc thir) cia
ching nim méc cén dinh loai.

- Xdc dinh hoat tinh enzyme bing phuwong phdp vong
thity phan: 0,5 ml dich nuéi ciy dugc cho vao 16 thach da
chira sdn 1% co chiat CMC (cacbomethyl cellulose) hodc
1% chitin 0 & nhiét d6 30°C, qua dém. Enzyme cellulase
hodc chitinase c6 trong dich chiét s& khuyét tan vao trong
céc 10 thach dé thiy phan CMC (Carbonmethyl cellulose)
hodc chitin thanh céc phan tr mach ngén hon va vi vay
khéng con bit mau véi thude thir lugol, tao thanh mét vong
tron trong sudt. Dya vao dudng kinh cua vong tron trong
subt nay (duomg kinh vong trong sudt = duéng kinh ngoai -
dudmg kinh cta 16 thach) dé dénh gia so bo hoat tinh hé
enzyme cellulase hoic chitinase ctia dich nuéi cay [6].

- Xdc dinh hoat dp enzyme cellulase biang phiwong phdp
dwing khir DNS: 0,5 ml dich nubi cdy c6 chita enzyme
cellulase tac dung véi 0,5 ml sau khi tac dung vai céac loai co
chét cam tmg khac nhau: 1% (w/v) CMC, Gidy loc, Ba thai
nim (say dén khoi lugng khong doi); sau d6 duong khir sinh
ra tac dung véi thude thir DNS (dinitrosalicylic acide) tao ra
dich c6 mau do duoc do tai budc song 540nm [3]. Pon vi
hoat d6 enzyme la sé pmol glucose dugc giai phong ra boi
0,5 ml dich enzyme sau thoi gian 1 phit ¢ 40°C, pH 4.8.

3. Két qua va thio luin
3.1. Két qua phan Idp loai Trichoderma

Tién hanh phéan lap cac ching ndm mdc tir cac ngudn
khéc nhau va thu dugc cic ching giéng duge ky higu nhu
trong Bang 1. Sau 3 ngay nudi cdy trén moi truong PDA
¢ 30°C, chung t6i lam tiéu ban quan sat dudi kinh hién
quang hoc dic diém hinh thai ciia sgi nim, cudng sinh
bao tir va bao tr & d6 phong dai 1000x, chup anh bao tr
va ding phian mém ImageJ dé tinh toan kich thude bao tu.

Bang 1. Ki hiéu chiing nam phan ldp

Ki hiéu ching ndm Nguon phan lap

TO Dong 1 rom

T2 Ché pham thuong mai

T3 Ché pham thuong mai
T4 Ba thai nim

Hinh 1. Khudn lac 4 ching phdn idp trén moi triong PDA
sau 3 va 5 ngay nuoi cdy

Tir Hinh 1, Hinh 2 cho thdy ring chung phéan lip c6
dac diém nuodi cay va dic diém hinh thai ching véi ching
méu 7. harzanium: khuan lac moc toa ra thanh vong tron
dong tam be mit khuan lac bong soi, mau sic thay dbi
theo tudi nam, khuan ty mau tring trén PDA. Dic diém vi
hoc & Hinh 3: s¢i khuén ti ¢6 vach ngin, cudng sinh bao
tir phdn nhénh cao. Kiéu phat sinh bao tir tran la phat sinh
kiéu thé binh rd rét. Dinh 1 bao tir trdn duy nhat tai ngon
thé binh. Kiéu bao tir trin Euconidi. Céc thé binh c6 thé
dugc giir trén cdc nhanh tao moét goc nhét dinh so véi
nhanh chinh.

Hinh 2. Ddc diém nuéi cdy va vi hoe T.hazianum.
A: Khuan lac T.harzianum trén PDA theo théi gian nuéi cdy
3 ngay va 5 ngay
B: C uéng sinh bao tu T harzianum (1000x)

Hinh 3. Ddc diém vi hoc 4 chung phan lap 1000X

Viy c6 thé két ludn ring, 4 chung nam phén lap dugc
thudc loai Trichoderma va moi chung phan ldp c6 nhirng
dac diém khac nhau duge mo ta tai Bang 2.
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Bing 2. Dgc diém nuéi cdy va déic diém vi hoc chiing ndm phan Igp

Pic diém TO T2 T3 T4
1. Bao tir
- Hinh dang Gan cau dén oval Gan céu Gan cau dén cdu | Hinh trimg dén elip
- Dai (D)(um) 1.8-3 1.8-2.7 1.6-2.4 2.7:4
- Rong (R) (um) 2.1-2.8 21-2:4 1.4-2.6 1.7:2.7
- Ti s6 D/R 0.9-1.1 0.9-1.1 0.7-1.2 1.1-2.1
- Giir trong giot long Khéng Khong Khéng Khong
2. Cudng bao tir
- Hinh dang Thé binh phinh to | Thé binh phinh to Thé binh phinh to | Thé binh phinh to phan
phan day phan day phan day day
- Phat sinh nhanh tr | Khong Co khong khéng
cudng bao tir
- Cum bao tir trén CMD | C6 Khong Co Co
Bao tr chong chiu | Khong Khong Khong Khong
(chlamydospores)
Khuan ty C6 vach ngin Co6 vach ngin C6 vach ngan C6 vach ngén
Ban kinh KL (R)mm
-PDA,25°C, 72h, 65 64 62 72
-PDA,30°C, 72h, 37 68 36 67
-PDA,35°C, 72h, 23 30 2 3
-PDA,40°C, 72h, Khéng phét trién | Khéng phat trién Khéng phat trien | Khong phat trién
Mui khuan lac ngot dira Co Cé Co Khong

3.2. Két qua ddnh gid so bé khd ning sinh chitinase va
cellulase

Bdng 3. Kha nang sinh chitinase va cellulase cia 4 ching

Trichoderma phdn ldp
Kich thudc vong Kich thude vong
Ki hig¢u thay phéan chitin thuy phén cellulose
(mm) (mm)
TO 40 60
T2 30 40
T3 30 40
T4 80 100

Vi két qua tir Bang 3, ca 4 chung phén 1ap déu c6 kha
nang sinh chitinase va cellulase tuy nhién ching
Trichoderma T4 sinh enzyme manh hon han.

3.3. Két qua khdo sdt anh hwing cic yéu t6 dén khi
nang sinh cellulase ¢ ching T4
3.3.1. Anh hwong cua nhiét do

St dung CMC lam ngudn carbon dé khao sat sy anh
huong cua cac yeu t6 nhiét do, pH nuoi cay dén kha nang
sinh enzyme. Gibng bo sung la cac bao tir thu nhin sau
khi nuéi cay trén méi trucm}, PDA sao cho dich nudi cay
ban dau chira khoang 10° bao tir/ml.

0.23% p.235

Hoat d6 cellulase (Uml)

20 25 30 35 40 45 50 55
Nhiet do °C'

Hinh 4. Anh hieong ciia nhiét do nuéi cay dén kha nang
sinh tong hop cellulase chung T4

Chung T4 phat trién manh & nhiét ¢ 30°C va khong
phat trién & 40°C, tuy nhién khi khao sét sw anh huong
d6i voi kha nang sinh enzyme cellulase, quan sat do thi
Hinh 4 thiy ring 25°C la nhiét d¢ thich hop, hoat d6
enzyme dat cao nhit 1a 0, 238+0,022 U/ml. Bén canh do.
hoat d¢ enzyme la tuong dbi 6n dinh trong khoang tir 25
dén 30°C, day la khoang nhi¢t d6 dao dong thuong thiy &
DPa Ning. Piéu nay cho thy kha ndang tng dyng cao cua
ching T4 vao diéu kién thye té.

3.3.2. Anh h:m’nng

Chung nam Trichoderma phat trlen trong khoang pH
kha rong tir 2,5 dén 9.5, phat trién tét nhat tr4,5-6,5, do
d6 vige khao sat sy anh hudng cua yeu o pH dugc thuc
hién trong khoémg nay. Sau khi nuéi lic & nhiét dé 25°C
trong thoi gian 13 7 ngay, tir dd thi Hinh 5 cho thiy hoat
do enzyme cao nhéit o gia trj pH=5.2 1a 0,269 + 0,044
U/ml.
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Hinh 5. Anh hwong ciia pH nuoi cdy dén khé ndng sinh
tong hop cellulase chung T4.

3.3.3. Anh huong nguon nitrogen

Nguon nito st dung trong nghién clru bao gbm cao thit
(CT), peptone (PT), Cazein (Cz), cao nam men (CN) va
muoi (NH,),SOs. Tir Hinh 6 thdy ring méi truomg dinh
dudng chira mudi nito vé co cho hoat tinh enzyme sinh
tong hop thap nhat, cé sy chénh léch khong déang ké hoat
tinh enzyme gitta m6i truong dinh dudng chira cac nguén
nito con lai, riéng déi véi méi truong dinh dudng chira
peptone hoat tinh enzyme cao nhat dat 0,315 + 0,01 5 U/ml.
Téc gia Baig khi nghién ciru anh huong ngudn nito
dén sinh tong hgp enzyme nho giéng Trichoderm lignorum
cting cho két qua ring nguon peptone thich hop cho sinh
tong hop cellulase, dac biét 1a doi vai ngudn peptone tir dau
nanh cho hoat tinh enzyme cao nhit dat 0,31 U/ml [1]
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Hinh 6. Anh huong clia nguon nitrogen dén kha nang sinh
tong hop cellulase

Hoat d6 cellulase (U}

Nguén Nito

3.3.4. Anh huéng nguon carbon

Dé lam 15 sy anh huong cua ngudn carbon dén kha nang
sinh tong hop cellulase cua Trichoderma phén 1ap, ching 101
str dung glucose, glay loc, CMC, bi thai nam, luong bo sung
vao mdi truong 1a 1%w/v. Riéng ddi voi ba thai ndm siy dén
khéi lugng khong doi, sau d6 mai bo sung vao moi truong
dinh dudmg, 1én men béan rin, nguon carbon thich hgp cho
chung phan lap sinh cellulase gobm c6 gidy loc, CMC, ba thai
nam, tuy nhién trén ba thai ném luong enzyme cellulase tong
hop cao hon han 14 0,3260,034 U/ml (Hinh 7).

Tur Hinh 7 thé hién ngudn _ thich hgp sinh cellulase 1a
ba thai nim. Trong m01 trudmg séng tur nhién, ngoai nguon
cellulose con c6 rat nhleu thanh phan nhu cac
polysaccharide cdc nguyén t6 khodng, yeu to kich thich
ting truong... vi sinh vat sinh truong phat trién, tiét enzyme
s€ tot hon bit ky moi truong tong hop nao [2]. Ngudn ba
thai nam la phe phim sau trong nam, ngoai nguon
cellulose, hemicellulose con cac thanh phan khac, trong dé

bao gbm ca cac khuén ty, sinh khéi nam @n con sét lai day
ciing 14 nguén cung cap dinh dudmg khoang, nito... , ngoai
ra con c6 cac vi sinh vat khac phat trién, ching phan huy
cac thanh phan khac nhau tao ra cac chat dinh dutmg, cac
yéu to kich thich san sinh enzyme,... nén viéc tong hop
enzyme cellulase trén co chat tu nhién s& cho hiéu qua cao.
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Hinh 7. Anh hwong cua nguén carbon dén kha nang sinh
tong hop cellulase

4. Két luan

Nhu viy nghién ciru nay da phan lap dugc 4 chiing nam
Trichoderma c6 kha nang sinh chitinase va cellulase. Trong
d6 ching T4 sinh enzyme cellulase manh v&i hoat tinh cao
nhét dat 0,326 U/ml khi ching T4 dugc nuéi 1én men ban
rén trén ngudn co chét ba thai trong nam, ngudn nitrogen 13
pepton, ¢ nhiét do 25°C, pH ctia moi truong 5.2. Hon nira,
chung T4 dugc phén 13p trén vung dat chira ba thai nam tai
dia ban ba Nang, nén co the sir dung dé sinh tong hop
cellulase tir nguon ba thai nam, la nguon co chat vira ré
tién, tan dung duge phe pham cua nghé trong nim in, gop
phéan giam thiéu 6 nhiém méi truong tai dia phuong.
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