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NGHIEN CUU KHA NANG XU LY CELLULOSE CUA CHUNG NAM
TRICHODERMA

Nguyén Vin Tuén’, Phan Truong Khanh™

TOM TAT

Nghién cuu dwoc thuc hién nham muc tiéu danh gia hiéu suat xir ly cellulose cua
Trichoderma. Thi nghiém dwoc bé tri trén 3 vt liéu nghién ciru: Léi ngd, vo trdu, la cdy ¢ 3
mike khoi lwong 100g, 200g va 300g trong diéu kién hiéu khi, moi nghiém thirc dwoc ldp lai
ba lan va theo déi 28 ngdy. Két qua cho thdy, hiéu sudt xir Iy cellulose ctia T richoderma o
thi nghiém 1(100g vat liéu) dat cao nhat, ké dén la thi nghiém 2 (200g vdt liéu) va cudi ciing
la thi nghiém 3 (300g vat liéu). Trong a6, hiéu sudt xir Iy cellulose & 16i ngé dat cao nhat, ké
dén la lé cdy va cudi cing la vé trau. Hiéu sudt xir Iy cellulose trén 100g vit liéu: Loi ngo:
70,59%, la cdy: 64,46% va vo trdau: 48,82%. Hiéu sudt xi Iy cellulose trén 200g vat liéu: Loi
ngo. 62,36%, la cay.: 52,81% va vo trau: 41,98%. Hiéu sudt xir ly cellulose trén 300g vat liéu.:
Léi ngd: 55,49%, ld cdy: 46,80% va vé trdu: 35,45%.

Tir khéa: Cellulose; Trichoderma; Vo trau; L cay, Loi ngo.

ABSTRACT

The study was aimed at tracking Trichoderma’s ability to process cellulose. The experiment
was conducted on three research materials: on cob, rice husk and leaves at three levels of 100
g, 200 g and 300 g in aerobic conditions, each being repeated three times, was followed for
28 days. As results, performance of Trichoderma cellulose processing in Experiment 1 (100g
material) has highest, next to the experiment 2 (200g material), finally the experiment 3 (300g
material). In which, the cob got higher performance of cellulose treatment than leaves and husks.
Performance of cellulose treatment over 100g materials: 70,59% on cob, 64,46% on leaves
and 48,82% for rice husk. Performance of cellulose treatment over 200g materials: 62,36%
on cob, 52,81% on leaves and for rice husk 41,98%. Performance of cellulose treatment over
300g materials: 55,49% on cob, 46,80% on leaves and for rice husk 35,45%.
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1. Giéi thiu ’ Pong bang Song Ciru Long la Yﬁng san
xuat nong nghié¢p, hang ndm phé pham néng
nghiép phat sinh hang chuc ty tin nhu: vo tru,

" Thac si, Khoa Ky thudt - Cong nghé - Moi

triwong, Trwong Pai hoc An Giang romra, la céy,~16i ngo va cac phu pham hiru co
* Tién si, Khoa K3 thugt - Cong nghé - Méi khac gdy 6 nhiém moi truong nghiém trong néu
truong, Truong Pai hoc An Giang khong co6 bién phép xtr 1y thich hop. Cellulose
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1a chét hitu co kho phéan hiy trong diéu kién
tu nhién, c6 nhiéu trong cac phé pham nong
nghiép. C6 rat nhiéu bién phap xtr 1y cellulose
nhu phuong phap ly hoc, héa hoc va sinh hoc,
viéc tim kiém va ting dung cac chung vi sinh
vat xu 1y chat thai trong méi trudng dugc nhiéu
nha khoa hoc str dung vi bién phap nay dé su
dung, chi phi thap, san pham sau khi xu 1y it
gdy 6 nhiém méi truong. Cu thé 1a chiing nam
Trichoderma, loai c6 tinh da dang cao va phan
bd & ving dia 1y rong c6 kha ning tiét enzym
cellulase phan giai cellulose tao sinh khdi mumn,
g6p phan 1am giam chat thai gay 6 nhiém moi
truong tir phu pham trong ndéng nghiép.

Hién nay, Trichoderma da va dang dugc
nhiéu nha khoa hoc trong va ngoai nuéc
dang nghién ctru va tng dung, nhiét do tang
truong thich hop cho Trichoderma sp. trong
khoang 25-30°C, trong khi do thi Trichoderma
harizianum, Trichoderma hamatum thich hop
trong khoang 8-24°C, con Trichoderma viride
& khoang 8-16°C. Trichoderma sp. tang truong
nhanh & 25°C va ¢6 su canh tranh 16n vé khong
gian, vi vay chung dugc nudi cdy nhiéu trong
diéu kién phong thi nghiém (Widden P. and
Hsu D.,1987). Trichoderma nbi tiéng nho
kha nang phan gidi dugc polymesaccharides
(Cellulose, hemicellulose) va polyme c6 lién
quan dén chitin. Cac enzym tham gia vao cic
qua trinh phan giai ndy c6 tim quan trong vé
mat thuong mai (Danielson R. M. and Davey
C. B., 1973). Theo Tran Thanh Phong va ctv
nam 2007 cua Vién sinh hoc Nhiét do1 da
“nghién ctru thu nhan cellulase Trichoderma
reesei VIT-D-80133 sinh truéng trén moi
truong ban ran” voi co chat ba mia két hop
v6i cam mi, ty 16 BM:CM (7:3), 8 lan nong do
dinh dudng, d6 4m ban diu 60%, thoi gian nudi
cdy 7 ngay 1a t6i wu cho Trichoderma reesei
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VTT-D-80133 sinh tong hop cellulase trén moi
truong 1én men ban ran. Hoat tinh va hiéu suét
sinh tong hop cellulase & diéu kién trong binh
tam giac la CMCase (Carboxymethyl cellulase)
280,64 IU/g va FPU (Filter Paper Unit) 5 [U/g;
thap hon 3,2 va 37 1an so véi ché phdm Amano
T (cellulase dugc san xuat tir Trichoderma
reesei) cua hang Amano. Trichodema con co
kha ndng hoat dong phong trir sinh hoc, phan
giai cellulose cua Trichodema & cac thé tiém
sinh va soi ndm dugc cong bd khong chi trong
phong thi nghiém (Cook RJ. and Baker KF.,
1982; Askew D.J. and Laing M.D., 1993). O
Viét Nam nam Trichoderma da duge Bd mon
Bénh cay, Vién Bao vé thuc vat nghién ctru tr
niam 1989 dén nay, day 1a loai nAm dat thuong
xudt hién trén céac loai dat giau dinh dudng,
c¢6 kha niang phan giai chét kitin, cellulose
va diéu tra phat hién thay nam Trichoderma
thuong sinh séng va ton tai trén nhimng tan du
thuc vat (Pham Thi Thuy, 2010).

2. Vatliéu va phwong phap nghién ciru
2.1. Vit liéu

Str dung cac vat liéu phé phdm nong
nghiép phd bién c6 thanh phan cellulose
cao: Vo trau, 15i ngo, la cay; Chung nam
Trichoderma dugc phan lap tir dat ndng nghiép.

2.2. Bé tri thi nghigm

Nghién ctru duoc tién hanh véi cac noi
dung sau: (1) Chuan bi vat liéu nghién clru va
mau vi sinh vat (Trichoderma); (2) B tri 3 thi
nghiém vé&i 33 6 mau; (3) Phan tich cellulose
va mat s vi khuan; (4) Tong hop sd liéu va
viét bao cdo.

Nghién ctru duoc tién hanh véi 3 thi
nghiém, mdi thi nghiém gém 3 nghiém thirc
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(NT) va 3 lan duoc lap lai cung v6i 3NT dbi
chtng véi 3 1an 1ap lai, do d6 tong cong co 33
6 thi nghiém duogc bd tri cung mot thoi diém.
Vit liéu thi nghiém dugc cho vao hoc 1 bang
thung xép, duoc b tri tai khu thuc nghiém,
phan tich cac chi tiéu duoc tién hanh tai trung
tam thi nghi¢m cua Truong Pai hoc An Giang.

Thi nghi¢m 1: 100g vat liéu voi 20ml
mAu chung ndm véi thoi gian thi nghiém 1a 28
ngay, 7 ngdy phan tich mau; ta c6 cic NT: DC1
(Dbi chig 1): vo trdu, khéng cho ching nAm
vao; PC2 (Bdi chimg 2): 161 ngd, khong cho
chiung ndm vao; PC3 (Déi chimg 3): 14 cay,
khong cho ching ndm vao; NT1-1: 100g vo
trau, voi 20ml mau ching nim; NT1-2: 100g
16i ngd, v6i 20ml mau chiung nam; NT1-3:
100g 14 cay, voi 20ml mau ching nam.

Thi nghié¢m 2: Clng thuc hién tuong tu
thi nghiém 1, nhung tang khéi luong vat ligu
1én 200g ta c6 cac NT: NT2-1: 200g vo trau,

B, e ‘ ul II
¥ Hs‘m}iﬂ':ﬁ )

v6i 20ml miu ching nam; NT2-2: 200g 15i
ngd, voi 20ml mau chung nam va NT2-3: 200g
14 cay, v6i 20ml mau ching nam.

Thi nghié¢m 3: Clng thuc hién tuong tu
thi nghiém 1 va 2, nhung ting khdi lwong vat
li¢u 1én 300g ta c6 cac NT: NT3-1: 300g vo
trau, voi 20ml mau chiing nim; NT3-2: 300g
16i ngd, v6i 20ml mau ching nim va NT3-3:
300g 14 cdy, voi 20ml mau ching nim. Mo ta
tién trinh thuc hién thi ngiém: Vat li¢u nghién
ctru duoc mua hay thu gom, phoi khd, cét nho,
can vat liéu theo sb gam b tri rdi cho vao cac
thuing x0p. Phan tich cellulose dau véo (ké ca
mau ddi chimg), sau d6 cho 20ml ching ndm
vao cac 6 thi nghiém (trir mau ddi chung), dé
dam bao do 4m cho ching nim Trichoderma
sinh trudng va phat trién, tudi nudc mdi ngay
cho cic mau thi nghiém. Thi nghiém dugc thuc
hién trong 28 ngay, 7 ngay phan tich mat do
chung ndm va cellulose (ké ca mau ddi chimg)
mot lan.

Hinh 1: B6 tri vat liéu thi nghiém: (a) NTI-3 (100g ld cdy cia thi nghiém 1 (TN 1);
(b) NT2-2 (200g 16i ngé ciia TN2); (c) NT3-1 (300g vé trdu ciia TN3).

2.3. Phuong phap phan tich cellulose

Cellulose 1 hop chat bén khong tan trong
moi trudng axit va kiém. Boi thé nguoi ta xéc
dinh ham luong trong luong con lai sau khi
hoa tan mau bang axit va kiém.

v Hoé chat

Dung dich H,SO, 8%; Dung dich NaOH
30%

v' Céach tién hanh

Can 2,0g miu da dugc say ¢ 105°C tir

49



TAP CHI KHOA HOC DAI HOC CU'U LONG

S 13 niam 2019

2 - 3 gio vao coc 250ml. Sau d6 thém 50ml
dung dich 8% H,SO, va thém 50ml nu¢e cét
dun s61 10 phit. Phan con lai dugce rira gan voi
nude noéng nhiéu 1an (5 1an). Thém nude cat
100ml, thém 9ml dung dich 30% NaOH va dun
s6i 10 phit, sau d6 rira gan bang nude ndng
nhiéu 1an, chuyén cin sang gidy loc da biét
trong lugng trudc, rua nhiéu 1an trén giz?iy loc
bang nudc noéng, sdy cin va gidy loc & 105°C
trong vong 5 - 6 gio.

v' Tinh toan két qua

X = ?:.: 100 (CT1)

Trong dé: A 1a Khéi luong cin + gidy
loc (g); B 1a Khéi luong gidy loc (g); C1a Khdi
luong mau dem phan tich (g)

2.4. Phwong phdp xdc dinh mdt dp so
Trichoderma

Mat s6 chung nam duoc xac dinh béng
phuong phap dém cac té bao song trén moi
trudng rin: Pha moi truong nudi cdy nim. Sau
d6, d6 moi trudng trén dia petri, mdi dia petri
chia 1am 3 phan, mdi phan chdm 5 diém, 1iy
mau nudc, pha loang 10°1an, 10° 1an va 107
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lan, dung micropipet ldy 10° ml mau nudc
clia timg nong do pha lodng nho vao 5 diém
cham trén timg phan dia petri (twong Gmg véi 3
phan trén dia 13 3 nong d6 pha lodng), dém sd
khuan lac trén dia, c6 thé dém 1 trong 3 ndng
do duoc pha loang.

M=Sxf (CT2)

Trong d6: M 1a Mat s6 nam (cfu/ml);
S '1a S6 khuén lac; /13 hé s6 pha lodng

3. Két qua thao luin
3.1. Két qua xiv Iy cellulose

Trong 3 thi nghiém, hiéu suat xur ly
cellulose cao nhét 1a 15i ngo dat 70,59%; Kké
dén 13 14 cay hiéu suét dat 64,46%; cudi ciing
1a vo trau dat 48,82% & thi nghiém 1 van cao
hon so véi hiéu suat xir 1y cellulose & 2 thi
nghiém con lai. Piéu d6 ciing cé nghia, khi
khéi luong vat lidu cang nho, nhung luong
chung nam cho vao thi nghiém khong doi thi
kha ning phan giai cellulose cang nhiéu va
thoi gian phan giai cellulose s& xay ra ngin
hon so voi céac thi nghiém co khéi luong vat
liéu 16n hon.

55.46

E Lbi ngbd
W V4 trau

OLacay

Thi nghiém 3

Hinh 2: Hiéu sudt xir Iy cellulose
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Tuy nhién, néu so sanh trén cung vat li¢u
giita cac thi nghiém ta nhan thay c6 sy khac
biét rat c6 y nghia giita cic nghiém thic (khac
biét vé khdi lwong vat lidu) & mirc ¥ nghia 0,05.
Nghia 13, bude nhay 100g vat lidu du 16n dé tao
nén sy khac bié¢t nay. Hay noéi cach khac, trén

cung mot vat liéu thi nghi¢m, néu khoi lugng
vat liéu dugc thém vao cang (thi nghiém 2 va
thi nghiém 3) thi kha nang phan giai cellulose
cang thap va thoi gian phan giai cang dai hon
s0 voi thi nghiém c6 khdi lugng vét liéu it hon.
Diéu nay duoc thé hién qua bang 1.

Bing 1: Két qud kiém dinh Duncan gid tri trung binh cellulose ciia méi vit ligu
(v6i khéi lwong vit ligu khéc nhau ) qua 28 ngay thi nghigm.

Vo triu
NT Tri TB
1 bC1 45,66a bC2 28,31a bC3 33,75a
2 NTI-1 37,11b NTI1-2 18,52b NTI1-3 25,41b
3 NT2-1 38.,45¢ NT2-2 20,72¢ NT2-3 26,85¢
4 NT3-1 39,31d NT3-2 22,14d NT3-3 27,76d
CV% 11,1% 13,3% 10,93%

Ghi chii: Céc chir cdi giong nhau khéng cé su khac biét nhau (theo cot)

Bing 2: Két qua kiém dinh Duncan gid tri trung binh cellulose con lai
theo thoi gian trén loi ngo.

NT1-2 NT2-2 NT3-2
(100g 16i ngo) (200¢ 16i ngo) (300¢ 16i ngo)

Ngay 0 28,56a 28,56a 28,56a
Ngay 7 28,27a 28,56a 28,55a
Ngay 14 20,39b 22,43b 23,90b
Negay 21 8,4lc 14,70c 18,35¢
Ngay 28 8,40c 10,75d 12,72d
CV% 10,63% 13,25% 13,40%

Ghi chii: - Cdc chit cdi giong nhau khéng cé sie khdc biét nhau trén (theo cot)

- Gla tri trén bang da cé tinh dén nghiém
thire doi chirng.

Tir bang 2 cho thay, & NT1-2 (100g 15i
ngd) cho két qua cellulose con lai & ngay thi
21 la 8,41%, ngay thtr 28 1a 8,40%. Do do,
chung ta c6 thé dimg thi nghiém giira ngay

thi 21. Nguoc lai, & NT2-2 va NT3-2 gilra
cac ngay thi nghiém co6 su khéac biét c6 y nghia
théng ké vé gia tri trung binh cellulose con lai
theo thoi gian. Do d6, néu c6 diéu kién chiing
ta s& kéo dai thoi gian nghién ctru 1au hon dé
thdy ro hiéu suat phan giai cellulose toi uu &
2 nghiém thuc nay.
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Bing 3: Két qud kiém dinh Duncan gid tri cellulose trung binh con lai
theo thoi gian trén vé triu.

NT1-1 NT2-1 NT3-1
(100g vo trau) (200g v6 trau) (300g vo trau)
Ngay 0 45,76a 45,76a 45,76a
Ngay 7 45,62a 45,64a 45,69a
Ngay 14 39,53b 40,49b 41,63b
Ngay 21 30,14c 32,34c 34,61c
Ngay 28 23.,42d 26,55d 29,54d
CV% 11,82% 13,42% 10,37%

Ghi chii: - Cdc chit cdi giong nhau khéng cé sie khdc biét nhau trén (theo cot).
- Gia tri trén bang da co tinh den nghiém thirc doi chirng.

Bing 4: Két qua kiém dinh Duncan gid tri cellulose trung binh con lgi
trén la cdy theo thoi gian.

NT1-3 NT2-3 NT3-3
(100g 14 cay) (200g 14 cay) (300g 14 cay)

Ngay 0 33,78a 33,78a 33,78a
Ngay 7 33,64a 33,67a 33,73a
Ngay 14 27,69b 28,81b 29,11b
Ngay 21 20,11¢ 22.21c 24,32¢
Ngay 28 12,0d 15,94d 18,03d
CV% 12,7% 9,89% 11,42%

Ghi chii: - Cdc chit cdi giong nhau khéng cé sie khdc biét nhau trén (theo cét)
- Gid tri trén bang da cé tinh dén nghiém thirc doi ching.

Tuong tu nhu vay, ¢ bang 3 va bang 4
chung ta ciing thdy ro can phai kéo dai thém
thoi gian nghién ctru dé xac dinh thoi gian
t6i uu va hiéu suat phan giai cellulose toi uu
& ca 2 vat lidu vo trdu va 14 cay. Vi két qua
kiém dinh van con thiy duoc su khac biét rd
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rét gilta cac ngdy thi nghiém vé gia tri trung
binh cellulose con lai & mue do tin cay 95%.
DPéi v6i dinh mirc 20ml vi khuan thi phu
hop trén ca 3 vat liéu nghién ctu (vo trau,
161 ngd va 1a cay) & mac 100g va 21 ngay
thi nghiém.



TAP CHI KHOA HOC DAI HOC CU'U LONG

S6 13 niam 2019

3.2. Két qud kiém dinh mdt so chiing nim Trichoderma

Bing 5: Két qud kiém dinh Duncan gid tri trung binh mdt so (x10°cfu/ml) ciia méi vit ligu
(v6i khéi lwong vit ligu khdc nhau ) qua 28 ngay thi nghiém.

1 DCl1 I,8a bC2 2,1a bC3 3,la
2 NTI1-1 6,89b NT1-2 6,68b NTI1-3 6,94b
3 NT2-1 6,81bc NT2-2 6,86¢ NT2-3 6,87bc
4 NT3-1 6,70c NT3-2 6,78bc NT3-3 6,81c
CV% 14,41% 11,60% 11,20%

Ghi chii: Céc chir cdi giong nhau khéng c6 sw khdc biét nhau (theo cot).

Qua két qua kiém dinh Duncan ¢ bang 5
cho théy, gi4 tri trung binh mat s6 & cac nghiém
thire ¢6 su khac bi¢t véi nghiém thirc dbi chiing
O ca 3 vat liéu thi nghiém. Tuy nhién, trén
vat liéu 161 ngo ta thay giita NT2-2 va NT3-2
khong khac biét nhau, twong ty nhu vay dbi
v6iNT2-1 vaNT3-1 6 vat lidu vé trau; NT2-3
va NT3-3 ¢ vat liéu I4 cAy, mat s6 ching ndm
khong tang ¢ thi nghiém 300g vat li¢u, hay noi
cach khac ching nAm Trichoderma da bio hoa
do bdi thuc thire an. Nghién cuu cé thé dung
thi nghiém & khéi luong vat liéu 200g.

5. Két luan va kién nghi
5.1. Két ludn

Két qua nghién ciru img dung chung ndm
Trichoderma dé phan giai cellulose 1an lugc
trén 3 thi nghiém: 100g; 200g; 300g vat li¢u
v6i 3 dbi tuong 1a 16i ngd, vo triu va la cay
cho thay hiéu suat xir Iy cellulose cao nhat ciia
161 ngd 1a 70,59%, cua la cay la 64,46% va la
cdy 1a 48,82%. Thoi gian két thic thi nghiém
cua 16i ngd 100g 1a ngay thir 21 véi hidu suat
t0i ru 12 70,55%. Mat s0 t0i uu dugc chon 1a

7,96.10°cfu/ml cua thi nghiém 200g & vat liéu
16i ngd. Mat sb tbi wu duoc chon 1a 7,91.10°cfu/
ml cua thi nghi€ém 200g ¢ vat li¢u 14 cay. Mat
s6 t6i wu duoc chon 1a 7,98.10°cfu/ml cta thi
nghiém 200g & vat li¢u 14 cay.

5.2. Kién nghi

Do thoi gian nghién ctru con han hep
nén nghién ctru chi thuc hién ¢ 3 thi nghiém
v&i thoi gian 28 ngay, trong cac 6 thi nghiém.
Tac gia xin kién nghi cac nghién ctru tiép theo
nén mo rong thém (thoi gian nghién ctru, thém
vat lidu nghién ctru, thay d6i budc nhay khoi
lwong vat liéu nghién ctru, thay doi mat sb).

Khi c¢6 diéu kién, nén tmg dung chung
nam Trichoderma vao thyc t& & cac ham i phan
hiru co, hay cac nghién ctru thu nhan enzym
cellulase trén cac vat li¢u nghién ctru dé san
xut ethanol va cac san pham sinh hoc khac
voi quy md cong nghi¢p.
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