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Tém tat: Muyc dich ctia nghién ciru 1a bude dau khao sat tic dung gay dot bién sinh cellulase cao &
chung nim Trichoderma béi buc xa gamma. Dung dich bao tir cia chung nam nay duoc xir Iy chiéu
xa ¢ dai lidu 0-3000 Gy trén ngudn gamma Co-60 tai trung tm chiéu xa Ha Noi. Két qua cho thay,
ty 18 bao tir Trichoderma séng sét giam theo lidu chiéu. O liéu 3000 Gy, s6 lugng bao tir sdng sot
giam di 10 don vi Log so v6i d6i chimg. Sau chiéu xa, tién hanh sang loc trén méi trudng PDA c¢6
bd sung CMC (caboxymethyl cellulose) v6i chi thi Congo d6 da thu dwoc hang trim khuan lac c6
vong phan giai CMC 16n hon ching ban ddu, trong d6 3 thé dot bién TTG-700, TTG-1000 va TTG-
1200 ¢6 kha ning phan giai cellulose ting 2,25-2,37 1an so véi chung gbc. Ba thé dot bién sinh
cellulase cao nay cling c¢6 hinh thai khuén lac, toc do phat trién, hinh thai bao tir dinh ... khac xa so
v6i chiing ban dau.

Tir khéa: Trichoderma, bdo tir, chiéu xa gamma, ty ¢ séng sot, dot bién, cellulase.
I. MO PAU

Viét nam la nuéc nong nghiép ¢ san lugng lua gao dung hang dau thé gidi voi hang
triéu tAn rom ra dé lai sau thu hoach mdi nim. D6t rom ra d tré thanh théi quen tir 1au cta nong
dan nhiéu nudc Pong Nam A trong d6 ¢ Viét Nam. Tuy nhién, nhiéu nghién clru chi ra rang
dbt rom ra ngay trén dong rudng s& lam mat chat dinh dudng cua dat. D6t dong nhiéu lan va
lau dai s& 1am cho dét bién chat va trd nén chai cimg, ddn dén phat sinh nhiéu bénh dich hai lta
[1]. Ngoai ra, khoi rom gdy nguy hai to1 stc khoe do dot rom ra gy nén 6 nhiém byi min - mot
loai bui doc hai khi chui sau vao phoi gy cac bénh vé ho hip, tham chi ung thu [2]. Khong
nhitng thé, chinh viéc d6t rom ra con khién Viét Nam dang phai ddi mat vé6i hién tuong suong
mu quang hoa - mot loai 6 nhiém khong khi dic biét do su twong tac giira birc xa tia cuc tim
cia mat troi voi khi thai tir dong co xe may, khi thai cong nghiép, khoi tur chay rung, a6t
nuong ray, rom ra theo mua vu... [2]. Dé giai quyét vin dé nay, dong thoi giam duoc luong
phan bon st dung trong ndng nghlep thi phan hily rom ra ngay trén dong rudng theo cach tu
nhién 13 mot Iya chon. Viéc bo sung thém cac loai vi sinh vat ¢6 kha nang phan hay cellulose
manh nhu mot s6 loai ndm soi, xa khuan, vi khuén... vao nguyén liéu chira cellulose hay rom
ra trén dong sau thu hoach gitip viéc phan huy duoc nhanh chong, triét dé, mang lai hi¢u qua
lau dai va khong gdy 6 nhiém cho méi truong ma cac thude hoa hoc khong thé sanh kip.

Trichoderma spp. 1a loai nam sgi hién dién gan nhu trong tat ca cac loai dit va trong
nhiéu moi truong séng khac. Nho viée nudi cay dé dang, khong ton kém cung voi kha nang tiét
enzyme cellulase hoat tinh cao gép vai trim 1an so vé6i vi khuan [3] ma cac chung Trichoderma
da thu hat dugc sy quan tdm dac bi¢t. Cellulase ngoai bao tor mot ) ching Trichoderma
thuong t6n tai dudi dang t6 hop da enzyme (cellulosome) nho vdy ma chang thuy phan hiéu
qué ca ving vo dinh hinh va ving tinh thé cia cellulose. Trong khi dé, cac enzyme don 1¢ hoic
ké ca hon hop cua chung khong thuc hién ddng thoi ca hai chire niang trén [4].



Céc tia X, v, tia notron ¢ budc soéng ngin nén c6 kha ning ion hoa va kha ning xuyén siu
cao. Céc tia phong xa co thé gy dot bién bang cach lam dut gy ADN, thay ddi ciu trac cia ADN
hodc hinh thanh cac hop chét c6 hoat tinh khong on dinh 1am bién d6i ADN. Birc xa ion hoa co thé
tao ra dot bién tai nhiing vi tri x4c dinh nhd d6 hoat tinh cta vi sinh vat dugc cai thién [5]. Ngoai
ra, gay dot bién bfmg blrc xa ¢6 nhiéu vu diém nhu phé dot bién rong, tan suit dot bién cao... do
d6 s& lam ting kha ning chon dugc dot bién mong mudn va raut ngan thoi gian sang loc [6].

Dé cai thién kha ning sinh cellulase ctia Trichoderma nhiéu nghién ctru gdy dot bién
ching nim nay boi birc xa tia gamma da duoc thyc hién. Trong nghién ctru cua Shahbazi & cs,
hoat tinh cellulase ctua Trichoderma reesei da dugc cai thién tang 1,5-1,99 1an nho tc nhan dot
bién tia gamma [4]. Kha ning tiét cellulase ctua Trichoderma reesei ciing ting 1én 1,8 lan boi
xtr Iy chiéu xa gamma liéu 2 kGy trong khéao sat cia Masao &cs [7]. Trén co chat 1a bd mia,
chung Trichoderma viride duge xtr 1y chiéu xa lidu 20 krad 2 1an lién tiép c6 hoat tinh sinh
cellulase tang 253,5% thay vi chi ting 134,5% khi xir Iy 1 1an & cung lidu chiéu [8].

Véi muc dich st dung birc xa gamma tao chung Trichoderma d6t bién c6 kha ning sinh
cellulase cao dung lam nguyén liéu san xuat ché pham phén giai nhanh rom ra ngay trén dong
rugng, nghién ctru nay budce dau khao sat anh huong cua birc xa gamma toi ty 1€ song sot, su
thay d6i v& hinh thai ciing nhu kha ning sinh cellulase ctia ching nim Trichoderma.

II. THUC NGHIEM
1. Vat li¢u
) Chung Trichoderma TTG c6 kha nang sinh tong hop cellulase ngoai bao cao duoc cung

cap bdi Trung tdm Gidng, Vién Cong nghé Sinh hoc, Vién Han 1am Khoa hoc Viét Nam.

Moi trudng nudi cdy vi sinh vat: PDA (Potato Dextro Agar) do hang Diffco cung cap.
Cac hoa chat: CMC (carboxymethyl cellulose) (Sigma), Congo Red (Sigma), Agar (Ha long)...
déu dam bao dg sach phan tich.
2. Phuong phap
2.1. Bao quan va giir giéng
) Chung giéng thuan Trichoderma TTG duogc bao quan theo phuong phap cay truyén trén
ong thach nghiéng chira moéi truong PDA, nuéi trong tu am ¢ 28 OC trong 72 gid va duge bao
quan t6i da 30 ngay & 4 °C trudc khi cy truyén dot tiép theo.
2.2. X1 Iy chiéu xa

Chud’nrb,i dung dich bao tu: Chﬁng T richoa’ermq TTG duge nudi céy trén dia petri & 28 oC.
Sau 7 ngay, tién hanh gat toan bg so qbélO tr moc trén bé mat dTa‘ vao 100 ml dung dich NaCl 0,9%
¢6 bd sung Twin 80 theo ty 16 1/99 dé thu dung dich bao tir c6 ndng dd khoang 10'2 CFU/m.

Chiéu xa dung dich bao tir: Cac ong nghiém vo trung c6 chira 10 ml dung dich bao tur
Trichoderma TTG dugc dem xu ly chiéu xa trén nguén gamma Co-60 & dai liéu 0-3000 Gy (3
6ng nghiém lap lai cho mdi lidu). Liéu ké Gammachrome YR dugc sir dung dé do liéu hap thu.
2.3. Xéc dinh s luong bao tir :

Dung dich bao tir (trudc va sau chiéu xa) duoc pha lodng theo diy thap phan. 0,1 ml mau
O cac do pha loang thich hgp dugc cay vao dia petri chira moi truong PDA (3 dia petri/do pha



loding). Str dung que gat vo trung dan déu dich cay trén bé mit thach.Tién hanh dém sb khuan lac
sau 72 gid nudi cdy & 28 °C va tinh sb lwong bao tir (Mi) trong 1 ml miu theo cong thirc:

Mi (CFU/ml) = Ai x Di/V

Trong do: Ai la s6 khudn lac trung binh/dia; Di la d pha loding va V la thé tich dich bio
tir cay vao moi dia (ml)

2.4. Sang loc cac dot bién sinh cellulase cao

Kha nang phan huy cellulose cua cac ching Trichoderma duge xac dinh dinh tinh béng
phuong phap khuéch tan trén dia thach PDA c6 chira co chat CMC va chét chi thi Congo do.

Sau khi chiéu xa, dung dich bao tir Trichoderma & cac liéu khac nhau ngay lap tu’c duoc cly trai
Ién moi truong PDA ¢6 bd sung CMC va congo d6. Dia sau khi cay duoc 1 4m & 28 °C, vong phan
giai CMC s& xuat hién ngoai ria cdc khuan lac sau 2-3 ngay nudi cdy. Sau khi vong phan giai CMC
xuét hién, cac dia petri s€ dugc dua vao ti lanh ¢ 4 °C nham thu dugc vong phan gidi CMC t6i da. Kha
ning phan huy cellulose duoc danh gia thong qua chi sé HC (Hydrolysis Capacity) theo cong thic [9]:

HC = DPudng kinh vong phan giai/ Duong kinh khuan lac

Nhimng khuan lac c¢6 chi sé HC 16n hon 10% so véi chi sé HC ctia ching thuan déu duoc
coi 1a cac khuan lac dot bién c6 kha niang sinh cellulase cao.
2.5. Banh gia su thay ddi hinh thai cua cac khuén lac dot bién

Dic diém hinh thai cta cac khuan lac sinh cellulase cao sang loc sau chiéu xa duoc so sanh véi
chung Trichoderma TTG thuan. Su phat trién va mau sic cua khuén lac, cu trac hé soi nam... duge
quan sat bang vat kinh 10 x, trong khi d6, su khac nhau vé hinh thai bao tir dinh duoc quan sat bang
vat kinh 40 x ctia kinh hién vi huynh quang k¥ thuat s6 CELENAS (Logos Bio - Han Qudc).

II. KET QUA VA THAO LUAN
3.1. Anh huéng ciia xtr 1y chiéu xa t&i ty 1é song sot cua ching Trichoderma TTG

Tac dong cua birc xa gamma t01 sy phat trién cua ching Trichoderma TTG dugc xac
dinh thong qua s6 khuan lac Trichoderma TTG song sot trong dung dich bao tur nam dugc xur ly
chiéu xa 0 dai lidu tir 300 dén 3000 Gy. Hinh 1 biéu dién mbi tuong quan gitra Logarit s6 luong
bao tir ndm song sot (CFU/ml) va liéu chiéu xa. Két qua cho thay, s0 lugng bao tir song sot phu
thudc vao lidu chiéu. SO luong bao tir giam manh trong khoang liéu tir 300-1200 Gy, & céc licu
cao hon sb luong bao tir it co6 su chénh 1€ch hon.

Nghién ctru 4nh huéng cia chiéu xa gamma t6i ddc diém hinh thai va tinh ddi khang cua
Trichoderma viride v6i nAm gay bénh M. phaseolina, Baharvand & cs nhan thdy, ty 1¢ song sot
cua Trichoderma viride 13 9,7% & heu chiéu 400 Gy va cac tac gia da khong quan sat duoc bat
clr sy nay mam nao cta cac bao tir nAm & lidu 450 Gy [10]. Khi xé4c dinh lidu khtr nhiém mot s6
loai nam gay hai trén céc di san van hoda la cac loai vat li€u co nguon gbc 13 ty nhién (glay, da
thude, do dét...), Laura & cs nhén thiy D10 (lidu gay chét 90% sd luong bao tir nam) cta
Trichoderma viride nam trong khoang tir 450-500 Gy [11]. Tuy nhién, nghién ctru ctia chung toi
cho thiy s luong bao tir Trichoderma TTG con khoang 5% khi xur 1y chiéu xa lidu & 500 Gy.
Nhitng khéc biét trong cac két qua nghién ctiru néu trén c6 thé dugc giai thich khi cho rang cac
yéu t6 nhu nhiét do, giai doan sinh truong, ban chit ctia moi trudng dang khi, thanh phan hoa
hoc ctia moéi truong nudi cay . cting nhu diéu kién sinh 1y va kha ning tu stra chita cua té bao
nam da anh huong dén sy ton tai ciia chung sau chiéu xa.
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Hinh 1. S6 lugng bao tir Trichoderma TTG sdng sét sau xtr 1y chiéu xa

Téac dong gay chét cua birc xa gamma dbi véi cac té bao vi sinh vat c6 thé giai thich theo
Tause khi cho rang cac tia birc xa nang luong cao da gay ton thuong truc tiép to1 cau trac ADN
ctia vi sinh vét dan t&i nhirng bién d6i lam cho chung khong thé phat trién hoic tiép tuc sao chép.
Thém vao do, cac tia nang lugng cao con tac dong tdi cac phan tir nude v6n chiém td1 80% thanh
phan té bao vi sinh vat, gay nén hién tugng xa ly cua cac phan tir nay va tao ra cac gdc tur do hoat
dong. Cac gbe tu do hoat dong tiép tuc giy ra cic tén thuong gian tiép t6i cau trac ADN [12].

3.2. Dot bién sinh cellulase cao tao duge bang xir Iy chiéu xa gamma

N

A
Hinh 2. Vong phan giai CMC bao quanh céc khuan lac Trichoderma TTG chiéu xa & céc lidu
300 Gy (A), 500 Gy (B) va 1000 Gy (C)

Céac khuén lac Trichoderma séng sot sau chiéu xa chi s6 HC 16n hon 10% so véi chung
thuan déu duoc coi 1a cac khuan lac dot bién co kha ning sinh cellulase cao. Két qua cho thiy
khuan lac sinh celluase cao xuat hién & tat ca cac lidu chiéu xa v6i vong phan giai CMC bao
quanh cac khuan lac trén moi truong sang loc ¢6 chi thi Congo do (Hinh 2). Tuy nhién, s6 luong
khuén lac ¢6 chi s6 HC cao 1a khac nhau ¢ mdi lidu chiéu xa. Bang 1 cho thiy gia tri HC trung
binh cting nhu gia tri HC 16n nhat & cac khuan lac Trichoderma tai cac lidu chleu xa khac nhau.
Khoang lidu chiéu tir 700 - 1200 Gy thu dwoc nhiéu hon cac khuén lac ¢6 chi s6 HC cao so cac
lidu con lai. Piéu nay duoc thé hién rd ¢ gia tri HC trung binh, gia tri nay la 1,750, 1,911 va
1,877 twong g véi cac lidu 700, 1000 va 1200 Gy. Tai cac lidu chiéu xa ndy ciing thu dugc cac



khuin lac c6 kha nang phan giai ce‘llulose cao nhit voi gia tri HC Max 1a 2,784;2,922 va 2,777,
trong khi d6 gia tri nay ¢ chung thuan la 1,230.

Mot sd nghién cuu st dyng blirc xa gamma tao cac dot bién sinh cellulase cao &
Trichoderma ciing da cho thay hiéu qua cua loai tac nhan nay. Trén co chét 13 ba mia, ching
Trichoderma viride dugc xur 1y chiéu xa liéu 20 krad 2 1an lién tiép ¢O hoat tinh sinh cellulase
tang 253,5% thay vi chi ting 134,5% khi xir Iy 1 lan & cung liéu chiéu [8]. Trong nghién ciru
cia Shahbazi & cs, hoat tinh cellulase cua Trichoderma reesei da dugc cai thién tang 1,5-1,99
1an nho tac nhan dot bién tia gamma [4]. Trong mot khao sat khac, kha nang tiét cellulase cuia
chung nim nay tang lén 1,8 lan boi chiéu xa gamma liéu 2 kGy [7]. Nghién ciru cta chung t61
cho thiy chiéu xa gamma khoang liéu 700-1200Gy di tao ra dugc cac thé dot bién cé kha ning
phan hity cellulose manh, cao hon 2,25 - 2,37 lan lan so v&i chung thuan ban dau.

Bang 1. Kha ning phan huy cellulose ¢ cac khuan lac Trichoderma TTG xi 1y chiéu xa lidu khac nhau

" = Kha ning phan huy cellulose (chi s6 HC)
Li€u chiéu (Gy)

Trung binh Max

TTG-thuan - 1,230
300 1,653 2,229

500 1,645 2,230

700 1,750 2,784

1000 1,911 2,922

1200 1,877 2,777

1500 1,669 2,071

2000 1,492 2,366

2500 1,554 2,154

3000 1,572 1,844

3.3. Pic diém hinh thai ciia cac thé Trichoderma dot bién

Ba thé dot bién TTG-700, TTG-1000 va TTG-1200 (dugc tao ra ¢ dai liéu 700-1200 Gy)
c6 hoat tinh sinh cellulase 16n nhit duoc lua chon tir hang tram khuén lac Trichoderma chiéu xa
c¢6 kha nang phan huy cellulose cao. Cac thé dot bién nay s& dugc nudi cdy trén moi truong PDA
c6 chita co chit CMC véi chi thi Congo d6, vong phéan giai CMC, hinh thai, tdc do phat trién
khuan lac, hinh thai bao tir dinh ... ctia chung duoc so sanh vai ching thuan ban dau.

Hinh 3. Hinh thai khuan lac va vong phan giai CMC cua chung thuan Trichoderma TTG (A) va
cac thé dg bien TTG-700 (B), TTG-1000(C), TTG-1200 (D) sau 72 gi¢ nuodi cay.
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Hinh 4. Hinh thi bao tir dinh ciia ching thuan Trichoderma TTG (A) va cac thé do bién TTG-
700 (B), TTG-1000(C), TTG-1200 (D) sau 72 gi® nudi cay

Hinh 3 cho théy su khac nhau vé vé mau séc, duong kinh khuén lac, sy phat trién hé soi
ciing nhu thoi gian phat sinh bao tir gitta chung thuan TTG va 3 thé dot bién co kha ning sinh
cellulase cao. Sau 72 gio nudi cay, duong kinh khuén lac ching thuan 16n hon dang ké so véi cac
thé dot bién (dat kich thudc 37 mm), cac khuan lac dot bién TTG-700, TTG-1000 va TTG-1200
c¢6 duong kinh nho hon, twong tmg 1a 28; 29 va 15 mm. Piéu nay chimg té xir Iy chiéu xa lam
thay ddi tde do phat trién cua ching Trichoderma, cu thé 1a cac dot bién duge lwa chon déu sinh
trudng chim hon so v6i chung ban ddu. Quan sat hinh thai khuén lac ciia chung thudn va cac thé
dot bién cling nhan thdy: sau 72 gid nudi cdy ¢ ching thuan cac bao tir truong thanh da duge
hinh thanh, hé soi nAm kha déng nhét, khuan lac mau xanh dam. Trong khi d6, cac khuan lac
duoc chiéu xa dang trong giai doan phat sinh bao tir non, hé soi khong déng nhét, khuén lac co
mau tring hodc xanh nhat, d6i khi xen k& ca trang va xanh. Kha ning phan hay cellulose cao cua
cac thé dot bién cling thé hién kha rd trén hinh 3 thong qua hinh anh kich thudc vong phéan giai
CMC cua ching so v6i ching thudn.

Hinh anh thu dugc cua cic bao tir nAm khi quan sat trén kinh hién vi k¥ thuat s6 véi do
phong dai 40x (hinh 4) cho thdy: ¢ chung thuan kich thudc bao tir dinh 16n - day 1a nhiing bao tu
da truong thanh, khong c6 xu xuat hién cua cac bao tir dinh non. O thé dot bién TTG-700 rat it
bao tr dinh trudng thanh dugc quan sat ma chi yéu 1a hinh anh cac bao tir dinh non. Péi véi
TTG-1000, twong (mg khuan lac mau xanh nhat (hinh 3), cdc bao tir dinh trudng thanh di xut
hién nhiéu, tuy nhién vin quan sat duoc sy xuit hién cac bao tir non véi kich thudc bao tir dinh
nhé hon dang ké so véi kich thudc bao tir dinh cta chung thuan. Riéng TTG-1200, vi khuén lac
sinh trudng va phat trién cham nhat nén c6 sy khac biét dang ké vé hinh thai bao tir dinh so véi
ching TTG thuan va hai thé dot bién con lai.

Khi nghién ctru tac dong cua chiéu xa gamma t&i nim Aspergillus niger, Esmat & cs
ciing da nhan thiy ngoai viéc lam ting dang ké hoat tinh ctia mot s6 enzyme chang han lipase,
protease, cellulase thi chiéu xa khoang heu tir 1-3 kGy dé lam hinh thai, tbc do phat trién cia
khuan lac ciing nhu hinh thai tai bao tir nim sai khac nhiéu so voi ching ban dau [13].

IV. KET LUAN

Xtr Iy chiéu xa tia gamma dung dich bao tur nam Trichoderma TTG anh huong dang ké t6i
ty 1€ song sot chung. Ty 1€ bao tir song sot giam dan khi lidu xa ting dan trong dai liéu 300-3000
Gy. O liéu 3000 Gy, sé luong bao tir séng sot giam di 10 don vi Log so véi ddi ching. Tt hang
tram khuan lac Trichoderma chiéu xa c6 kha nang phan hiy cellulose cao, budc dau di lwa chon
duoc 3 thé dot bién TTG-700, TTG-1000 va TTG-1200 (duogc tao ra ¢ dai liéu 700-1200 Gy) co



kha ning phan giai cellulose ting 2,25-2,37 lan so v6i chung gdc. Ba thé dot bién nay ciing ¢6 hinh
thai khuan lac, toc dd phat trién, hinh thai bao tir dinh ... khac xa so véi ching ban dau.
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ABSTRACT

The motivation of our research is to examine the mutagenic effect of gamma irradiation on
cellulase secretion of Trichoderma. The spore suspensions of this fungus were irradiated at a dose ranging
0-3000 Gy under gamma Cobalt-60 source at Hanoi Irradiation Center. The result showed that the
survival rate of Trichoderma decreases with the increasing dose. At the dose of 3000 Gy, the quantity
survival spore decreased by 10 Log unit. By screening in PDA medium with the addition of CMC
(cabonxymethyl cellulose) and Congo-Red as an indicator for cellulose degradation after
irradiation, hundreds of colonies with a larger diameter of clearing zone compared to the initial
strain were observed. It is important to notice the 3 mutants TTG-700, TTG-1000, TTG-1200,
which demonstrates the higher cellulose degradation (2.25-2.37 times) compared to the wild
type. Significant differences in the morphology and growth rate of colonies, morphology of
conidium,... compared to their parent, were also observed in these 3 high cellulase-producing
mutants.
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