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Nghién etru danh gia vai tro cua chung vi nam Trichoderma
harzianum
i Thi Lan Anh®*, Nzuyén Vin Diing!, Nguyén Thi Nhan?

Trwémg Dai hoc M5 - Dia chat
Trwomg Bai hoc Ehoa hoe Tie nhién

TOM TAT

Hién nay, d2 xit I & nhiém méi truémg cé thé sp dung nhisn phurong phip nhau nhu vit 1y, héa hoe va
sinh hoc. Céc bién phap hoa hoc. vit Iy thwémg mang lai hiéu qua nhanh 15 rng. Tuy nhién, cac gal
phap nay thuéng cé gid thanh cao, i hoi céng nghé phire tap, tisu thu nhifu ning lucnghnac tao ra chit
thsi kho it Iy, 4nh huéng t6i hé sinh thii. Trong khi 36, cac bién phip xit I¥ & nhidm méi tnzémg bing
phurong phap smh hoc droe cho la cac ma phap iéu qua, thin thién vé1 mér tnromg. Bac biét, cac bién
phap sit dung vi sinh vit ngéy cing dwoc quan tm. Vi viy, nghién cim lua chon cde chiing vi sinh vat dé
x1t 1y & nhiém méi tnrémg duoc xem 1a phuong phip thay thé phi hop. Qué trinh nghién cim, tip thé tic
gid dasu'dxmgphxmngphap phzu:llap, dinh danh, xéc dinh hoat tinh cia céc ching vi sinh vt 3 hra chon
chimg vi sinh 6 kha ning =i Iy Gnhl.emmm treimg, trong &6 trong tim nghisn cim vé khd ning xit Iy &
nhifm miu cia thuoc nhuém Két qua nghién cim hra chon dwge cimg Trichodarma harziamum F3 co
khauangkhmgnamheuh. 6 kha ning lam mat miu tim két tinh va xanh methylene Ucacnongdo chit &
nhiém khac nhau theo thii glan. Sau 7 ngay mus lic, ching Trichoderma harzignum F3 1am mat man tim
két tinh (him leomg 3 mg/1) va xanh methylene (him hrong 30 mg/1). Day 13 co st 38 tao ché phim =i Iy
& nhi®m miu trong mai tnrimg nude thii dét nhudm trong thiv gian tei.

Tir khéa: it I & nhidm; vi ném; Trichoderma harzianum; xanh methylene; tim két tinh

1. Bitvan de

Xit Iy, & nhiém méi truémg d4 va dang la van dé duoc quan tam bang géc cong nghé khic nhau. Tuy
nhién, cin phai cin nhéc va hra chon phuungphép xir Iy hifu qua bl mei cong nghé déu cd nhimg
diém, han ché ridng d6i voi viée xit Iy céc chat & nhiém cy thé. Phuc héi sinh hoc va phuc b hii thure vt két
hop vt vi sinh vit Ian.hlmg congnghemnuenm hﬂmnanglmnglamnhmuwndeﬁnhmnmm I:mcmg
Trong nhimg nghién cim d3 cong bd, chi Trichoderma rat da dang vé mit di truyén vai mét s6 kha ning
gm’a cac chimg khac nhau co ¥ ug]:ua vé uoug nghiép va mug nghiép. Chi 113} ciing chin dwge nhidu chat
& nhidm kha phin hity trong médi tn.mng gom kim loai ning, thudc i siu va hydrocarbon thom da véng.
Vi viy, ngay cang c6 nhiéu nghién i, ing dung chi Tricodsrma trong néng nghigp, cbng nghigp. .
Trong qua trinh danh zid mite 43 da dang Va val tro cua cac chung vi sinh vat néi sinh trong re co ‘ueh'.-er
nhém nghién ciu 43 phin lip va tryén chon chimg ndm Tricodarma hazianium cd nhimg khi ning néi
bét nhnr kha ning khing ném bénh, sinh enzyme laccase. Nhom nghién o lua chon chiing Tricoderma
hazianium dnh gia kha ning it 1§  nhifm méiu trong nude. Lira chon tim két tinh va xanh methylene 1
hai thude nhém duge ng,h.leu cir trong xit by & nhiém mau. \-’mcachmnhm’ngw thén glanl-:hacnhm, thit
kha ning lim mét man cia Tricoderma hazianium, tit 6 nghién cim 42 dwa vao mé hinh xv I man trong
mroc than dét nhudm.

2. Bii twong va phlrcrng phap nghién ciu
5' I Bii fiegng nghién cien

Cling nam Trichoderma dwoc phin lip nél sinh tir mau ré c6 Vetiver mudi ca\ trén ma1 tnrémg PDA
{dich khoai tiy, agar, glucozo) & nhiét d 30°C trong diéu kién phéng thi nghiém.
2.2 Phaeomg phap nghién cieu
2.2.1. Phwomg phap phan lap va dinh danh

* Tac gia lien he
Emanl- nuﬂnlmhaﬁmg eduvn
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a. Ehir trimg bé mdrt mau
Céc mau re co lua chon phén 1ip néi sinh dwoe v dwdi véi mude chy 3 phit dé loai bo cht bin bim
ugoal bé mit. Cit man thanh cac doan dai vira di 161 dem rira vdi con 96° frong 3 phiat. Ria tlE‘l:l vl HaOz

3% tmngiphut Khut'ungnﬁuxm‘]aClOl;oMnglmt Cudi cing, mea lan von moede cat khnr mimg 4
lmmang va nnk_ 2008).

b. Kiém tra higu quad ke iring bé mdt

Mude ria 1an cudi duoc dem cy trai frén dia petri cé sin méi tneémz PDA & 30°C trong 72 gié. Néu
khéng cé vi khwdn va vi nim phat trién thi kint tnimg bé mét dat hidu qua.
c. Tién hanh phdn Idp va tinh sach vi ndm

Miu duge cit nho dit 1én bé mit méi tnromg PDA va cét & 30°C trong 34 ngiy. Sau 3+4 ngiy, kifm
tra va @én]}éﬂhﬁﬂh sach. Lam thuan va g:iﬁ'tm}g éngnghiémﬁé sir dung cho cac thi ughifg_m tiép theo.
Cac man nim san khi thuan khiet dwge udi cdy e bep weén figu bin hien vi vo trimg cé chia méi
trromg PDA. Tiéu ban gii trong dia peptn va mmgmbo sungglzﬁ thzmnuucmh‘lmgdedl:}, tri d dm.
Mau dwoe 1 & 30°C trong 3—41153", va hinh thai cia hé s01 ndm va cuong sinh bao tr dwoc quan sat dud
kinh hién vi (Vi Xuin Tao va nnk, 2020).

2.2.2. Dinh danh vi ndm bdng gidi trink fw vimg IT5
a. Thu bao fir ndm

Céc ching ném duge midi m trén méi treémg FDA sau 3 ngay & 25°C+30°C. Dia mdi nAm dirge ba
sumg mrde cit vo ming 1én bé mit dia muéi. sau d6 dimg que gat vo tmimg gat tach bac fir ra khot hé so
nam. Loc djrhu'ma'i'abang mang loc Miracloth (Calbiochem, fhm}ta thm vao ong faleon 30 ml Ly tim
dich sau loc & toc d 4ClClﬂwng'p]mt trong thén gian 10 phit, 46 bo phan dich. Phan cin chia bao ti nim
duge bé sung thém nrde ot v6 trimg v duge xic dinh néng dnbaﬂg buong dém Thoma. Sau do dich bao
tir dwoc pha logng dén nong do thich hop (10¢ hodc 107 bao tiv/ml) desudungr_hocacth.lnghﬂnhep
theo. Dich bao tir ¢6 thé duge bao quan & 4°C dé sit dung trong 3+ tuin hode giit lin dii trong glycercl
20% o nhiét dd -30°C.

\Iumm thuhﬂscﬂnmnbangcachbommg 200 pldlchbanmnammngdo 10% bao tir'ml vao 50 ml
m{i truomg DB, nud) lic & digu kign 25°C=28°C, toe d9 lac 200 vong/phut. Sau 3 ngay. thu he so1 bing
gidy loc vo mimg. Phanhesmmmducc gitr lai bén frén mang loc duoe thamhetmmbangga}r thim
sach vi chita vio éng eppendorf 2 ml. Phin hé soi nim thu duoc dimg 38 tich chiét DNA.

b. Tach ADN

Thu 0.2 g soi nam vio éng eppendorf v tring 2 ml va i nit bing que thiy tinh d3 khat frimg. B4
sung 600 pl dém chiét GX va 3 pl proteinase K vao éng chira man, vortex 10+15 gifly va o miu & 60°C
trong thoi gian 30 phit. Sau 46, bd sung thém 300 pl natri acetate 3M pH 3, 2 vao ong chira min va tién
hanh ly tim lanh & 4°C, 12000 mngphut trong ”Dp]mt Chuyén phin dich néi sang ong eppendorf 1,5 ml
mél, bé sung thém 1sopropanol lanh vdu thé tich fuong, dwong dé két tha ADN va tiép fuc Iy tim 12000
mng ‘phut trong 10 phut & 4°C. Giiit lai phén tia treng ang eppendort, thém 700 ul eﬂ:taua-l 0% vio dng
va ly tim lanh ¢ 4°C, 12000 véng/phit trong 3 phut dé rita phan tia. D3 bo dich ndi roi dé khd man. Ba
sung 50 pldemTElxﬂehoatanmabaﬂ-quanAD’N Loai bo ARlemngmaubang céch i min & 60°C
trong 30 phit sau khi bé sung 3 pl ENaze (10 mg/ml).
¢. (rigi trinh fe

Dé phin loai chinh xéc chungnémga}rheuhnm ADN téng s«éﬂmcuénhaﬂhtachché[mhesmném
dimg cho phin tmg PCR khuéch dai vimg ITS cua rADN bang cip moi da nng [TS1ITS4. San phim
PCE. duge ﬂumchtrengell % va tinh sach bing kit tinh sach ciia hing Promega Nf[auAD‘\Ihﬂhsach
duoc glal trinh tir béi céng ty 1st BASE (Singapore). Trinh tu ITS dwoc kifm tra bing phén mém BioEdit
7.2 va phan tich so sanh vo1 dit liéu cia GenBank sit dung cong cu BLAST.

Thanh phin phan tmg PCE.:

Tag PCE Mix - 12,5 ul
ITS1 :1ul

ITS4 -1l

Elmén ADN: 1.5 pl

Mirdc klnt ion vé tming: 9 pl
Tong thé tich -25ul

i
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Chu trinh nhiét nhar sau: 94°C (6 phat); 35 cho ky cia 94°C (30 gta}) 38°C (30 gay), 72°C(40 may);
72°C (10 phitt). Sén phim PCR duwoe dicn di kim tra trén gel agarose 1%.

2.2.2. Phuromg phdp khdo sdt heat tinh ciia chning ndm Tricoderma

Bémh g1 kha ning khang nim giy bénh thue vit 13 Pelicillum digitam va ching nim Colletotrichum
glospsporioides bang phwong phap khuech tan frén dia thath_ Chung V1 nam drge nuds lic frong mé1
trrémg PDB (Tic 200 vong/phit) & cac dién kisn 30°C trong 72 gi¢. Dich mdi vi nim dwoe Iy tim 12000
vong/phit frong 30 phut & 4°C dé loai bo bao tir va hé so1 ndm. Ba sung 50 ul dich thu dwge vao méi
gieng frén dia thach PDA d3 duoc cay trai 50 pl dich bao tir cac chu.ug nim giy bénh (10°bao ti'ml). Cac
dia petri sau khi b sung dich vi ndm duoc @ & 4°C tmn.gri gi dé dich muéi Khuéch tin vio méi tredmg,
Sau do dia dwoc gt & 30°C. Duimg kinh vong khang ngm duec xic dmh san thol gian 57 ngay. Dich
nudi moi mau vi nam dwge tr kha ning khang 2 loa nam P. digitatum va C. glosesporicides tén 3 dia
peptri va thi nghiém dwoe lap lai 3 lan doc lap.

2.2.3. Phuremg phdp khao saf kha nang sinh lacease

‘Iumlacmnamu'ongmmmmgPI}Ba 30°C trong 72 ma. Hat 0.4 ml dich bao h.tnamvao«iﬂmlmm
tnromg frong binh tam giac moi 1111'0115 PDB. Nudi lac 200w/p, & 30°C, I:rong 72 glc Lap lai mo1 maun 2
lin. Lam 1 méu di chimg (khéng bé simg vi nam). Hat 15ml dich mudi lic vio éng eppendoft, Iy tim
6000 w/phat frong 10 phit Hoat tinh laccase dwoc xac dinh dua trén sir oxi hoa ABTS (2.2'- azino - bas 3
- ethylbenzothiazolne - 6 - sulfonic acid) thanh hop chit hip thu énh sing manh tai bude séng 420 nm.
Honhc:'p phan img gém 200 pl dém acetate 0.5 M, pH 3.0; 100ul ABTS 5 mM trong dém Mellvaine (cén
duge go1 la dém citrate phosphate, pH 4.6) ; 100 pl dich enzyme. Phan tmg dugc 0 trong 10 phat & 40°C.
Hoat tinh laccase dwoe xéc dinh bing si oxi hed ABTS tao thinh méu xanh Iue.

2.2.4. Phuromg phdp khdo st kha ndng xir I mdu thude nhudn

Tién hanh thir nghiém xit li méu thudc nhuém xanh methylen v tim két tinh bing cich nhé dich bao
tirnam lén dia PDA co chira xanh methylen va tim két tinh vGi him hrong khac nhau.

3. Iual_ qua va thao luin
2.1, Két qua phin lap va dinh danh

Qui trinh phén 14p ching ndi sinh thu dwee 12 ching. Da vae dic diém hinh théi hea chon ching F3
13 chimg 6 hinh thai khudn lac, hé =01, cudng sinh bao tir, hinh thii bao tir thude chi Tricodarma. Nudi
cay chimg F3, tach DNA gin giai trink tur thu duec ching d3 phin lip dwec 1 Trichoderma harzianum
Vi cdc dic diém cia chimg nhnr hinh sau:

Ey hién Tén ching

Trichodsrma
F3 .
harzianum

Hinh thii khuin| Héseinim | Cudng sinh bao Bao tit
Hinh 1. Bdc diém ciia clning F3.

lac tiF
2 Ea qua khde sat kha ndng khang cdc n am giy bénh cnia Tricoderma

Dl{‘]].IIJJDlIIEII].C]la F3 dwge dinh gia khé ning khing nim giy bénh thue vit sit dung phuong phip
khwéch tin trén thach Két qua cho thiv hai chimg ﬂlehlﬂnhaatrmhdmkhang khing manh Trén thé
gidi. rat nhién céng trinh khoa hoc 83 de cdp toi kha ning khang nim cia cac fhl.mgﬂnmnm:al sinh (Vi
Xuan Tao va nnk, 2020). Hal c]:umg nam I. harzianum F3 phin lap duoc trong nghién cir nay the hign
hoat tinh khang manhdm voi nam P. digitanm (MC). P. digitarum (Q1) va C. gloeosporioides. Beimg
kinh vong khang nam F. digitatum (MC), P. digitanum (Q1) va C. gloeosporioides cua dich nudi ching
F3 lin Iugt 13- 24 = 0,58 mm; 28,03 £ 0,15 mm; 20,03 + 0,12 mm. Tmngbaocaocualu)ﬁmTaom
nnk (2020) cing chi ra ring ching dich nudi Trichederma asperellium thé hién hifu qué (e che 93+100%
i véi ndm P. digitam.

Ngoal co c]:lel:\- sinh va ca.uhtraﬂhgup cho nim Trichoderma cé khanaﬂgkhaﬂg lai mot 56 ndm giy
bénh trén ciy trong thi loali nam Irichoderma hazianum cling co kha ning tiét cac chét khang sinh,
enzyme chong nam gay bénh cing duec nghién cim Nhe vy, dich ouél nam coa ching nim



Trichoderma hazianum c6 chita cac chat khing nim tiém ning cho viéc kiém soat vi nim P. digitatm
MC), P. digitatum (Q1) va C. gloeosponotdas giy bénh thuc vat. Do d6, hai chung niam nay cé tiém
niing phuc vu nghién i san xuat ché phim sinh hoc phéng trit bénh théi nung qua.

il d:gmm:m (M) P digitatum (Q1) C. gloeosporioides

Duwong lanh vong khang cua chung F3

oD

n 8

[=]

Purimg kinh ving khdng(mm)
o NN W
o wnw o wun

o wn

Hinh 2. Kha nang khang nam gdy bénh ciia ching T. harzianum F3.

3.3. Két qua khdo st kha nang sinh enzyme laccase

Ngoai co ché ky sinh va canh tranh gitip cho vi nim khang lai mét s6 nim gay bénh trén ciy tréng thi
viéc mot s6 ching nam c6 kha nang tiét cac chat khang sinh, enzyme ciling dwoc quan tam [4]. Trong
nghién ciru nay, tién hanh danh gia kha ning sinh enzyme laccase cia F3. Bén canh do, tnrdc khi tién
hanh xi Iy 6 nhiém méu ngoai thuc té, nhém nghién citu tién hanh trong diéu kién phéng thi nghiém thir
khanangxulymanﬂmocnhmm

KetquachungF3thelnenkhanangsmhl.accasecaovmgmmhmngtmglanluotla982t2,2U/ml
3.4. Danh gid kha nang lam mat mau thuoe nhugm
3.4.1. Kha nang lam mat mau tim két tinh

Tlénhanhnuoilacbaotirchlth3trend’iaI’DAvoicacn6ngdokhacnhau Quan sit kha ning phit
trién, chiu déc va kha nang lam mat mau xanh methylene trén céc dia thach. V1 s6 lwong bao it

ngudng
nudi cay tir 10° dén lo‘valuongxanhmethylmeIaSmg/ldemg/L
Sau 72 gié nudi cay, theo dé1 su phat trién cuia ching F3 cho két qua nhwr sau:

10° 10° 10* 10°

Smg/| 6 mg/! 7 mg/| 9 mg/|
Hinh 3. Kha nang sinh trwémg trén méi tmeong PDA bé sung tim két tinh cua T. harzianum F3.
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Nhur viy cé thé thiy, chimg F3 phat trién tét trong diéu kign 30°C, hém hrong tim két tinh duwdi 6me/l.
'\-’mhamllmnghmkelunhm 7 mg/1 hiu nhir khéng phit trién duoe. Dy chinh 13 ngwéng chiu déc cia
F3 voi tim két tinh.

3.4.2. Banh gia kha ndng lam mar mau xanh methylene

Tién hanh mdi lac béo tir f]n'n:lg F3 trén dia PDA v cic nﬁng 6 khac nhau. Chuan sat kha ning phat
1nen, n_gucmg chin ¢ va kha ning lim mat man xanh methylene trén cac dia thach. Va1 s6 hromg béo ti
mudi ciy tir 10° dén 10° vi hrong xanh methylene 13 30 mg/l dén 100 mg/l

Sau 3 ngay nudi ciy, theo dit sur phét trién cia chimg F3 cho két qua ol san -

30 gl B0 mg/l 70 gl an g/l 100 Mg/

Hinh 4. Kha néng sinh tricomg trén méi mwedmg PDA bo sung xanh methylene ciia T. harzianum F3.

N viy cé thé thiy, ching F3 phat trién tat trong dién kién 30°C, ham heong xanh methylene diwdi
T0mg/1 Vi him hrong xanh methylene tir 90 mg/1 hiu nhur khéng phét trién duge. Déy chinh 14 nguéng
chiu dbec cia F3.

Tuangh:tmhaﬂhthln@lmm hmketl:u:l]:. sau thin gian 3 ngay klemtrakﬂquanucul lic cia
chimg F3 nhin thiy: vou mau drge mudi lc tir 0 dén 2 ngy. sau do bo sung tim keét tinh (3 mg/) thi hién
qua xtt Iy rat thap hoée gin ninr khéng xir 1y dwoe. Vi mau d3 nuél lc tr 3 ngay trd lén, ket qua gan nh
fuong domg nhan vé luéu qua xir Iy man thwde nhudm va lim mét min thude nhudm. Nhir vy, voi kha
ning sinh enzyme laccase, cac chlmg vi ndm 3 lam mét man thudc nhudm, phin gisi hop chit ving
thom.

Tién hanh muéi lac bao ti chimg F3 theo thén gian tir { dén 7 nga}”.-abommgﬂlupcn]mommh
methylene (ham hrong 30mg1). tim ket tinh (ham hromg 3mg1) vao timg thod diém méi lc trén dé thir
khamgmatmmlthumnhuﬂmﬂ]mﬂlmgmu )

Wi mén 43 mdi 15e tir 3 ngdy of 1én, két qua gannhl.rhmng dmngnhauvehmuquaxulvmauﬂmac
nhudm va lim méit mau thude nhudm. Nhur vay, vai khd ning sinh enzyme laccase, cac ching vi ném d3
lim mét mau thuée nhuém, phin giai hop chit véng thom.

4. Kétluin

B&ngpmmngphapmaieéx trong phong thi nghiém d phén lip, dinh danh, xéc dinh hoat tnh cia
ching vi nam Trichoderma havzianmum F3. Ching Trichoderma harcianum F3 sinh enzyme laccase cao,
lim mét mau thude nhudm xanh methylene (30 mg'l} tim két tinh (3 mg/T). Nim da duoc chi ra co kha
uangm.rl} sm.hhoccachapfhath]ru ca dge hai, 1d mdt trong nhimg phutmgp]:la_p hml'.-lmgmathanthlm
vl mdi tnrémg dwoe sit dung dé lam sach cac khu viee bi d nhifm. Céc nhém nam khic 1:|]1m_1 da duoe sit
dung trong xit Iy sinh hoc, trong d6 pam théi trang cd kha néng phan hiy lignin, nim bién, ndm wa cue i
(nim tir moi Iqu:mg khic nghle‘t) nim sgi phé bién uhuA@erg.lﬂus sp.. Trichoderma sp. va cde loal ndm
cong sinh nhwr nim ré cong sinh Arbuscular duy i moi quan hé cong sinh vol thire vat woe khai thac chi

yeu nha kha ning xir by sinh hoc. Nhnr viy, cé ﬂmngh.lenmclm tao ché phim sinh hoc chira chimg F3
i# ap dung vao xt 1y & nhifm miu trong nude thi.
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ABSTRACT

Research to evaluate the role of fungal strains trichoderma harzianum

Vu Thi Lan Anh'#*, Nguyen Van Dung!, Nguyen Thi Nhan®
! Hanoi University of Mining and Geology
2 TNU University of Science

Currently, to treat environmental pollution, many different methods can be applied such as physics,
chemistry and biology. Chemical and physical measures often bring quick and clear results. However,
these solutions often have high costs, require complex technology, consume a lot of energy or create
waste that 15 difficult to treat, affecting the ecosystem. Memwhile, measures to freat environmental
pollution using biclogical methods are considered effective and environmentally friendly solutions. In
particular, measures using micTooTZanisms are increasingly receiving attention. Therefore, researching the
selection of microbial strains to treat texfile wastewater Is considered a switable altemnative method.
Dunng the research process, the authors used the method of 1solating, 1dentifying, and determiming the
activity of microbial strains to select microbial strains capable of treafing environmental pollution, with a
focus on Research on the ability of dyes to treat color pollution. Research results selected Irichoderma
harziamum F3 stramn that 15 resistant to fungal diseases, capable of discolonng crystal vielet and
methylene blue at different pollutant concentrations over time. After 7 days of chaking culture,
Trichoderma harzianum F3 stramn lost its crystal Violet color (3mg/T) and Methylene Blue (30 mg/1). This
15 the basis for creating products to freat color pollution in the textile wastewater environment i the near
future.

EKeywords: pollution treatment; fingi; Trichoderma harzianum; ethylene blue; crystal violet.
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