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TOM TAT

Muc dich ciia nghién cizu ndy nham danh gia khd ndng phdn huy hé soi cellulose trong

cay Luc Binh bang ching ndm Trichoderma sp. Trong bay ching ndm phan 1dp tir ddt vieon
Binh Duwong va dat rimg Langbiang tink Lam Pong, c6 hai ching cho khd nédng phdn huy
hé soi Luc Binh mgnh trén 35% la chung T3-3, T13-2. Cac ching ndy dwoC quan sat vé
hinh thai ching ndém moc trén méi trieong PGA va hinh thai cuéng sinh bao tir @é xdc dinh
hai chuing phéan Igp l1a chuing Trichoderma sp.
Tar khoa: phan hauy, hé sei, phan ldp, phuwong phap, ham lu’O’ng, luc binh

1. GIOI THIEU

Luc binh (Eichhornia crassipes) con
duoc goi laloc binh, hay béo Nhat Ban la
mét loai thuc vat thuy sinh, than thao, séng
ndi theo dong nudc, thude vé chi Eichho-
rniacua ho beo tdy (Pontederiaceae), co
kha nang hap thu mét luong Ién chat dinh
dudng va c6 nguon gdc tir khu vuc Amazon
& Nam My (Bolenz va ctv, 1990). Khi
khong dugc kiém soét, luc binh s& bao phi
cac ho, ao hoan toan, tac dong dang ké luu
luong nudc, lwong anh sang mat troi dén
thyc vat thay sinh ban dia va liy di oxy
trong nudc, gay chét cad hay mot s loai
dong vat dudi nude. Loai cay nay cling tao
ra mot moi trudng sdng cho cac loai vat gay
hai. Luc binh c6 2 hinh thuc sinh san: sinh
san vO tinh va sinh san hru tinh. Hat luc
binh c6 thé bi phét tan bai cac loai chim va
sirc song cua hat c6 thé Ién tsi 15- 20 niam
(Manson J.G. and Manson B.E., 1958;
Ueki,.K. and Oki, J. 1970; Matthew et al.,
1977). Nhung su sinh san hitu tinh voi téc
d6 cuc nhanh (bing cac nhanh con) méi 1a
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nguyen nhan cha yéu cua sy phét tn va phat
trién qua muc cua lyc binh. Trong diéu kien
1y tuong, 1 cay huc binh ¢ thé san sinh 3.000
nhanh con va chiém dién tich khoang 600m?
trong 1 ndm (Das R.R. 1969; Knipling E.B.
et al. 1970; Reddy K.R. et al., 1989). Tricho-
derma 1a mot loai nam hién dién trong tat ca
c4c loai dét, noi ma ching phd bién nhat. Pa
s6 cac dong Trichoderma phét trién & trong
dat c6 d6 pH 2.5-9.5, phét trién tt & do pH
4.5-6.5. Nhiét o dé Trichoderma phat trién
t6i wu thuong 13 25-30°C. Mot vai dong phat
trién t6t & 35°C. Mot s it phét trién dugc &
40°C (Gary J. Samuels, 2004). Theo Prasun
K. M. va Kaithadai R (1997), hinh théi khuan
lac va bao tir cua Trichoderma khac nhau khi
& nhiét do khac nhau. O 35°C chiing tao ra
nhitng khuan lac rn di thuong véi su hinh
thanh bao tir nho va & mép bat thuong, ¢
37°C khdng tao ra bao tir sau 7 ngay nudi
cay.

Nam 2012, Tran Thi L¢, Tran Thi Thu
Ha, Nguyén Thi Thanh, Nguyén Xuan Ky
da tién hanh nghién cau tuyén chon chang
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nim Trichoderma spp phan giai cellulose
manh dé san xuit phan hitu co vi sinh va
nghién ctu anh huéng cua chang ddi voi
gidng dau xanh 208 vu xuan 2011 tai hop
tac xd Huong Long (Hué). Két qua da
tuyén chon dugc chung PC6 ¢ kha ning
phan giai cellulose tr 43 ching ndm
Trichoderma spp da dugc phan lap cua
Vién Tai nguyén Moi truong va Céng nghé
sinh hoc (Pai hoc Hué). Sau d6 chung ndm
Trichoderma PC6 dugc phdi tron véi chat
mang la cam: trau theo ty 1¢ 1:5 véi 10 ml
nuéc cat thanh tring cho 0,5 kg. Phan hiu
co vi sinh duoc 1 voi ché pham cua Vién
Vi sinh vat va Céng nghé sinh hoc voi
luong thay thé phan chudng 60% cho ning
suat va hiéu qua kinh té cao hon so cac loai
phan hitu co vi sinh va cac muc thay thé
con lai, niang suat ly thuyét va ning suat
thyc thu dat twong tng la 17,27 ta/ha va
12,44 ta/ha. Nghién ctru chi méi danh gia
kha nang phan huy cellulose trén cac loali
co chat cam va trdu chua danh gia trén
ching mau luc binh, dic biét 1a luc binh
tuoi ham luong d6 am cao (L&, Ha, Thanh,
Ky, 2012).

Nam 2013, Amit Ganguly va cong su
da tién hanh nghién ctru danh gia cac thong
s6 t6i uu trong phan giai sinh khdi Luc
Binh &ng dung I&n men san xuét ethanol.
Ké qua hoat tinh enzyme cellulase
46.12U/g, ethanol dwoc san xuit 3.4969
g/L khi sir dung chung Pichia stiptis, 3.4496
va 3.1349 g/L khi dung chung Candida
shehatae va Sac-charomyces cerevisiae
(Ganguly, Das, Bhattacharya, Dey, &
Chatterjee, 2013).

Nam 2014, Zia-ullah Khokhar va cong
su da nghién ctu vi tri san Xuét enzyme
cellulase cua chung Trichoderma reesei dot
bién 1én men trong méi trudng acid tng
dung tao ethanol. Két qua tao ra chung
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Trichoderma reesei dot bién cho kha ning
phan huy 91% luong cellulose so vai luong
cellulose ban dau (Khokhar, Qurat-ul-Ain
Syed, & Athar, 2014).

Nam 2014, Sudarshan Singh Rathore va
cong su da sang loc cac chung vi sinh vat ¢
khu vuc hd ¢ Luc Binh san xuét enzyme
phan huy cellulose. Két qua tim dwoc cac
chang Trichoderma Sp., Asper-gillus Sp.,
Pseudomonas Sp., Cellulomonas Sp., Bacil-
lus sp., va Micrococcus Sp. Trong 36 mau vi
sinh vét thu dugc san xuit dugc enzyme
cellulase, xylanase. 10 chung nam, 8 ching
vi khuan, 12 chung nim men, 6 chung xa
khuan déu cho kha nang phan giai cellulose
va xylan tng dung trong san xuat nhién liéu
sinh hoc. Sy phét trién cua vi sinh vat ¢ nhiét
d6 28 + 2°C va pH 6.0 +0.4 trong diéu kién
hiéu khi, trong vong 2-5 ngay 1. (Rathore,
Mannivannan, & Naren-dhirakannan, 2014).
Chung Trichoderma sp cho kha nang phan
huy hé soi cellulose trong Luc Binh cho tiém
nang Gng dung san xuat nhién lidu sinh hoc
va xtr ly moi truong. Nhu vay viéc phén lap
chung vi sinh vat cho hoat tinh enzyme
cellulase cao 1a mot yéu cau hét suc can thiét.
2. VAT LIEU VA PHUONG PHAP

2.1 Vit ligu

Luc binh duoc thu tai phuong Tan An,
thanh phé Tha Dau Mét, tinh Binh Duong
va dugc dinh danh tai Truong Pai hoc Thu
Dau Mot. Céac chung nam Trichoderma sp
phan lap.

2.2. Phuwong phap

Phan Igp ching ndm Trichoderma sp
phan gidi cellulose: Bay ching nam
Trichoderma sp dugc phan lap & dat vuon
Binh Duong va Langbiang (Pa Lat) (bang
1). LAy méu dit sau xubng cach mit dat 15
- 20 cm (khoang 5 kg/diém) cho vao bao
nilon sach (100m? ldy 7 diém (35kg)), dem
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tron déu, lay ra khoang 5kg cho vao bao
nilong dem vé phong thi nghiém dé tién
hanh phan lap. Sau d6 1iy ngiu nhién ra 3g
dat phan 1ap bang phuong phap pha lodng
trén PGA, cé4c chung nim sau d6 dugc ciy
sang moi trudng chon loc PGA bd sung
CMC Iam ngudn Carbon duy nhit theo
phuong phap cua Elad (1981). Tién hanh
cdy truyén va lam thuan bang phwong phap
ciy don bao tir (Lester et al., 2008). Nhan
dang hinh thai cia nam Trichoderma theo
phuong phap cua Elad (1981). Thong qua
vong phan giai co chat CMC khi cho thudc
thir Lugol dé dinh tinh hoat tinh phan giai
cellulose cua chang nam phan lap.

U luc binh véi chung Trichoderma da
thu dwgc: Luc binh tuoi sdy trong ti sdy &
nhiét d6 50°C, dem cén dén khéi luong
khong d6i x4c dinh d6 am wong ddi trong
mau Lyc Binh. Sinh khoi tuoi tién hanh cit
khtic nho khoang lecm sau d6 cho luc binh
vao cac binh tam gidc dd chuan bi tir trudc,
can lai khdi lugng, trudc khi cho ching
nam vao U dem céc binh tam giac nay di
khir tring bang phuong phap chiéu tia UV
trong khoang 1 gio. Sau d6 cic binh tam
gidc nay dugc u voi 20ml dich nudi 16ng
chung nim qua dém ¢ nhiét 4o 35+2°C.
Trong thot gian 10 ngay.

Xac dinh luong cellulose con lai trong
luc binh sau khi 1i: Thuy phan cac chit hire
co khong phai cellulose bang acid rdi bang
kiém va con , phén con lai 1a cellulose tho
dugc dinh phan bang phuong phap khéi
luong. Can 25g nguyén liéu da duoc nghién
min, cho vao mot binh cau cao c6 di chira
50ml nuéc cét , thém vao 10ml HCI dam
dic. Pat binh cau lén bép dién trong tu hot,
gan 6ng sinh han khi va dun séi that k¥ cho
dén khi tinh bot bi thuy phan hoan toan, thir
diém két thuc thay phan bang cach chdm
mot giot dung dich thuy phan Ién lam kinh
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vao giot thubc thir Lugol dén khi méat mau
xanh. L4y binh ciu ra khoi bép, loc qua
gidy loc khong tro, 14y ba. Rira ba nhiéu lan
bang nudc cit . Dung binh tia nuéc chuyén
hét ba vao lai binh cdu di dung trén. Thém
vao binh cdu 10ml NaOH 10%. Dit binh
cau 1én bép, dun sdi 20-30 phit nita. Loc
liy ba trén hai gidy loc khéng tro c6 trong
luong bang nhau. Rira ba 5 1an bang nudc
cat, mdi 1an 20ml. Sau d6 rtra ba lan bang
dung dich CH3COOH 2% rdi bang ruou
etylic nguyén chat (con tuyét d6i). Sau khi
rira bd , bd c6 mau trang trong 1a duoc. Pit
ca hai gidy loc va bd vao chén nung (da
duoc nung trong 10 nung & 400-500°C dé
ngudi va cin trén can phan tich) roi dua
vao ti sdy 105°C trong 2 gio, lay ra dé
ngudi trong binh hiit 4m va cin. Pua ca hai
gidy loc va bd vao chén nung, tién hanh
nung ba trong 10 nung & nhiét 4o 400-
500°C trong 3 gid dén khéi lugng khong
d6i. Lay ra dé ngudi trong binh hut am va
can chén nung chtra tro sau khi nung.

Cong thuc xac dinh ham luong
cellulose thé(X) dwoc tinh bang % theo
cong thuee

o (M =m;).100
m

Trong d6: my: khéi lwong chén nung va
xo bd sau sdy (g), my: khdi luong chén
nung va tro sau khi nung (g), m: lugng cén
mau (g).

3. KET QUA:

3.1 Phan lap ching nam Trichoder-
ma sp phan giai cellulose

Hinh 1 ching ndm cho vong phan giai
co chat CMC trén moi truong PGA chon
loc va hinh 2 13 hinh théi bay ching nim c6
vong phan giai co chat CMC 16n nht, tir
bay ching nim nay dugc lam thuan trén

cac moi truong PGA cho thi nghiém danh
gié hoat tinh phan huy hé sgi luc binh.
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Hinh 1: Chiing ndém cho vong phan
gidi co chat CMC trén méi truong
PGA chon loc

Hinh 2: Hinh thdi 7 chiing ndm phén ldp doc
trén moi tricong PGA (p: chung T2-1, g: ching
T2-2, q: chung 3-1, b: chung T3-2, j: ching T3-
3,e:TI3-1,u:Ti13-2)
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Hinh thai cudng sinh bao tir cua ching nam Trichoderma sp phan lap:

Hinh 3: Hinh thai cuéng sinh bao tiz ciia chiing
nam Trichoderma sp T3-3.

DPic diém hinh thai chung Tricho-
derma sp duoc thu thap trén dat vuon Binh
Duong va dat rung Langbiang tinh Lam
Pong. Bao tir (conidia) thuong hinh thanh
day dac, tao 16p bong mau xanh. Bao ti
mau xanh. Cubng dinh bao tir (conidio-
phores) c6 thé moc don nhung phd bién
moc thanh cap. Cac nhanh phat sinh vudng
goc hoic gan vudng goc vai truc chinh. Su

Hinh 4: Hinh thai cuéng sinh bao tiz ciia chuing
nam Trichoderma sp T13-2.

phan nhénh thanh cip ddi xang 1a kha phd
bién. Thé binh (Phialides). Bao tir hinh
thanh c6 mat do kha day dac, tao nhirng
vong tron dong tdm hudng ra ngoai mép
dia. Bao tir mau xanh thuong xuit hién
trong vong (57-66) gio trén PGA ¢ 30°C
trong béng tbi.

3.2. Khao sat kha nang phan huy hé
sgi luc binh

Bdng 1: Khdo sat kha ndng phdn gidi hé sei luc binh bang ching Trichoderma sp

Khéi lwong (g)
Tén ghﬂng M (cellulose M g (cellulose Tile
~ nam M (méu M M con lai duogc con lai dwoc han qidi
Trichoderma X M (kho) P M (tro) | (cellulose | quy vé ciing quyvécung | Phand
ban dau) (say) s £ e trung
sp con lai) khoi lvgng khoi lvgng binh
mau ban dau) | mau ban dau)
T2-1 49.8600 2.9916 0.7100 0.2400 0.4700 0.4747
0.4899 26.3671
T2-1 49.8600 2.9916 | 0.7800 | 0.2800 0.5000 0.5050
T2-2 50.9500 | 3.0570 | 0.8500 | 0.3100 0.5400 0.5337
0.5480 17.6216
T2-2 50.1500 | 3.0090 | 0.8000 | 0.2400 0.5600 0.5623
T3-1 49.8000 2.9880 | 0.8400 | 0.2689 0.5900 0.5966
T3-1 49.6200 2.9772 | 0.8600 | 0.2679 0.6100 0.6191 0.6075 8.6920
T3-1 49.8100 2.9886 | 0.8900 | 0.2690 0.6000 0.6066
T3-2 50.0000 | 3.0000 | 0.8800 | 0.2700 0.6100 0.6144
0.6104 8.2545
T3-2 50.0000 | 3.0000 | 0.8720 | 0.2700 0.6020 0.6063
T3-3 48.6700 2.9202 | 0.5100 | 0.2628 0.2472 0.2558
0.3984 40.1222
T3-3 49.0000 2.9400 | 0.7900 | 0.2646 0.5254 0.5400
T13-1 47.8500 2.8710 | 0.8900 | 0.2758 0.6142 0.6464
0.6428 3.3736
T13-1 46.6000 2.7960 | 0.8600 | 0.2686 0.5914 0.6391
T13-2 49.8800 2.9928 | 0.7400 | 0.3000 0.4400 0.4442
T13-2 50.3200 3.0192 0.8300 0.3900 0.4400 0.4403 0.4315 35.1398
T13-2 50.3700 3.0222 0.6700 0.2600 0.4100 0.4099
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Mau dbi chirng | 50.7200 3.0432 | 0.9900 | 0.3200

0.6700

Mau d6i chirng | 50.0000 3.0000 0.9900 | 0.3200

0.6653
0.6605

Bing phuong phap xac dinh ham lwong
cellulose con lai sau khi luc binh duoc u
véi chung nim Trichoderma sp so véi mau
dbi ching khong dugc ¢ véi chiang nim,
trén cung mot phuong phap xac dinh ham
luong cellulose, luong cellulose con lai
dugc quy chuan vé ciing mot lugng ban dau
ta dwoc két qua bang 1. Dya vao bang 1, ti
Ié phan giai luc binh cua chung T3-3 la cao
nhat 40%, c6 nghia 1a trong 50g luc binh
tuoi €O trong luwong khd la 3g, luong
cellulose ban dau 1a 0.6653g va lugng
cellulose bi phén huy la 0.2269g. Céc
chung Trichoderma sp T13-2 duoc phén
lap ¢ dat vuon Binh Duong, T2-1, T2-2,
T3-3 duoc phan lap tir mau dat trong ring
& Langbiang (Lam Dong), cac chung nay
cho kha nang phan huy hé soi cao khoang
trén 15%-35%, trong cung mot diéu kién
thi nghiém. Két qua phan giai nay duoc so
sénh véi nhitng nghién ctru trude do cua tac
gia Bui Anh V8 va cong su la 50% trong

khoang 21 ngay u, trong khi hoat tinh phan
huy cua chang nim T3-3 la 40% va T13-2
la 35% trong 10 ngay u. Cac ching nim
trong nghién ciru nay duoc U truc tiép Voi
luc binh tuoi so véi luc binh xay nhuyén
cua nhitng nghién ctu trude thi viéc sir
dung nhitng chung nim phan lap trong
nghién ctru nay d& tén chi phi cho viéc xay
nhuyén co chét rat ngan thoi gian mot nua
cho hiéu suat gan tuong duong.

4. KET LUAN

Céc chung nam Trichoderma sp phan
lap dugc cho hoat tinh phan huy hé soi
cellulose cua cdy Luc Binh manh trén 35%
trong khoang thoi gian 10 ngay o cho tiém
nang tng dung Luc Binh lam phén bon, vi
ham lugng cellulose trong hé sgi Luc Binh
cao khoang 22%. Viéc i chiing nam véi lyc
binh turoi khong qua khau xir 1y co chat ban
dau s& giam chi phi dau tu.

EVALUATION OF THE DEGRADATED CELLULOSE WATER HYACINTH
EICHHORNIA CRASSIPES BY TRICHODERMA SP

Le Minh Hieu, Tran Ngoc Hung, Mai Thi Ngoc Lan Thanh
ABSTRACT

The aim of this research is evaluation of the degradated cellulose water hyacinth
eichhornia crassipes by trichoderma sp. From seven collected fungi in the soil at Binh
Duong and Langbiang, Lam Dong province, there are two species that separate the
cellulose of eichhornia crassipes strongly upon 35% which are T3-3, T13-2 species. These
species were observed the morphology of fungi cultured PGA and the morphology of
conidium on behalf of proving Trichoderma sp.
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