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NGHIEN CUU KHA NANG UNG DUNG CHUNG Trichoderma harzianum SP12176
SINH CELLULASE CHUYEN HOA BA MiA

Duong Minh Lam”, L& Thi Hué va Nguyén Thi Kim Thao
Khoa Sinh hoc, Trirong Pai hoc Suw pham Ha Ngi

Tém tat. Trichoderma Ia chi nam néi tiéng véi kha nang sinh enzzyme cellulase vuot troi
va da duoc ung dung trong san xuat. Ung dung Trichoderma trong chuyén héa phé phu
pham ndng nghiép thanh cac san phim cé gia tri da dwoc nghién ctu kha nhiéu. Chung
Trichoderma harzianum SP12176 dugc phan lap tir dt rirng ngap man, c6 khi ning sinh
cellulase kha cao va duoc ting cudng boi CMC va bot gidy (hoat tinh > 10 1U/ml). Bot ba
mia c6 kha niang lam ting manh sy biéu hién cellulase cua ching, hoat tinh ting hon 2,4 1an
s0 voi CMC va bt gidy (dat 25,03 1U/ml). Chang nghién ctu sinh truéng va sinh enzyme
trong dai pH tir 5,5-6,5 va nhiét do nudi ciy tir 27-34 °C. Pic diém sinh hoc va sinh
enzyme cua chung phu hop cho viéc chuyén hoa bd mia thanh céc san pham hitu hiéu, g6p
phan nang cao chudi gia tri cua cay mia.

Tirkhéa: Trichoderma, cellulase, sugarcane bagasse, bd mia.

1. Mé dau

Viét Nam 1a nuéc ¢6 nén kinh té ndng nghiép véi gan 70% lao dong ndng nghiép trong ca
nude [1]. kim ngach xuat khau néng nghiép nam 2018 1én t&i hon 40 ty d6 la My [2]. Trong
ndng nghiép, nganh san xuat mia dwdng la mot nganh quan trong, chiém 5% dién tich ndng
nghiép cua ca nudc, véi hon 1,2 triéu tin dwdng mdi nam [3]. Bén canh san lugng mia duong
I6m, leong ba mia phé thai duoc tao ra twong Gng 14 hon 4.0 triéu tin mdi nam [3]. Hién nay,
cac phuong phap xtr Ii ba mia chu yéu 1a nhiét gidy, dién, con sinh hoc, phan hitu co vi sinh...
[3, 4, 5]; Tuy nhién, cac phuong phap duoc 4p dung vin chua dap tmg dugc véi khdi lugng Ion
bd mia duoc thai ra va chua thuc sy téi wu vé mit kinh té, méi truong. Nghién ciru xu ly ba mia
thanh thirc an chan nuéi, str dung céc quy trinh sinh hoc la hudng di phu hop véi tinh hinh khoa
hoc k¥ thuat va nén néng nghiép cua Viét Nam, gop phan lam ting gia tri ciia cdy mia va giam
thiéu 6 nhidm méi truong [6, 7].

Trichoderma la chi nim dugc tim thay ¢ hau hét cac loai dat, phong phii trong dat canh tac
ndng nghiép va dat ring [8]. Tong sé loai thudc chi nam Trichoderma duoc chip nhan hién nay
1a 308 loai [9]. Tac dong co loi cua Trichoderma trong dau tranh sinh hoc, trong viéc cai tao dat
tréng da duoc nhiéu nghién ciu khoa hoc ching minh [7, 10].

Trong hon 30 ndm tro lai dy, nghién ciru ang dung ndm Trichoderma trong chuyen héa
sinh khéi thyc vat thanh thirc an chan nuéi dugc quan tam va tap trung nghién ctwu [11, 12]. Tuy
nhién, ¢ Viét Nam, nghién ctru theo dinh hudng nay it duge dé cap [6]. Céc nghién ctu vé
Trichoderma chu yéu tap trung vao kha ning ¢ng dung trong san xuat phan vi sinh [13]. Trong
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bai bao nay, chiing toi trinh bay cac két qua nghién ciru ddc diém sinh cellulase va kha ning tng
dung chiing Trichoderma harzianum SP12176 trong viéc chuyén hda ba mia.

2. Noi dung nghién ctru

2.1. Vat liéu va phwong phap nghién ciru

Vit liéu: Chung Trichoderma harzianum SP12176 duoc thu thap tir bo suu tap giéng caa
B6 mén CNSH-Vi sinh, Truong Pai hoc Su pham Ha Noi.

Hoéa chat: Glucose, (NH)2S0s, KH2PO4, FeS04.7H,0, CaCOs, KNOs, KCI, NaCl, NaNOs,
NaOH, NHs, Carboximethyl cellulose (CMC), bét gidy, bot ba mia, nuéc cét, Ethanol, Agar,
Tris base pH8 1M, EDTA 0,5M, SDS 10%, Agarose, 3,5-Dinitrosalisylic acid. Cac hoa chat
dinh tinh va dinh lugng tinh sach & mac phan tich. Méi truong Sabouraud dugc dung dé nudi
ciy danh gia hoat tinh cellulase.

Phuong phdp dinh lwong cellulase [14]: Hoat tinh cellulase duoc dinh lwong nhu sau: dng
1,5 ml chira 450p1 dung dich CMC 0.5% trong dém citrate 50 mM, pH 4,8 duoc b sung 50 p
enzyme. Hon hop duoc u 4m & 50 °C trong 30 phit. Mt lwong 750 ul dung dich DNS dwogc bd
sung dé ding phan tng. Toan bo hdn hop sau phan tng duge dun séi trong vong 5 phut. Lam
nguoi trong nudc d4, pha lodng bang nudc cat 2 lan (mic d pha lodng tly thude vao do dam
clia mau) va xac dinh do hap thu quang tai buéc séng anh sang 540 nm. Mau ddi chimg duoc
chuan bj twong ty nhung vdéi trinh ty: dung dich CMC dwoc u am tai 50 °C trong thoi gian 30
phut, sau d6 bd sung DNS trudc roi mai toi enzyme, dun séi trong 5 phut, 1am lanh va xac dinh
d6 hap thu quang ¢ budc song anh sang 540 nm.

Puong chudn D-Glucose: 450 pl dich co chat CMC 0,5% trong dém citrate 50 mM, pH 4,8
dugc u ¢ 50 °C trong 30 phat. Sau dé, 50 pl dich glucose da pha lodng thanh cac ndng dd (0,0;
0,75; 1,25; 1,5; 1,75; 2,0 mg/ml) va 750 pl DNS dugc bd sung. H3n hop dugce dun séi trong
vong 5 phat va lam lanh bang nudc va duoce do do hap thy quang & budc séng anh sang 540 nm.
Tuong quan gitra do hép thu quaung va lugng D-glucose duoc thé hién qua phuong trinh: y =
23,84x + 1,878, vai hé sb tin cay cua duong chuan: R? = 0,997. Trong d6: y 1a ham luong D-
glucose (mg/ml); x: la do hap thu quang & budc séng 540 nm. Mot don vi hoat tinh dugc xac
dinh 1 luong enzyme can thiét dé giai phong 1 uM glucose trong 1 phut ¢ diéu kién thi nghiém.

Anh huong ciia pH méi trirong: Moi truong Sabouraud dugc diéu chinh pH tir 4-9 vai budc
nhay 1 dé nudi cdy chung nim tai 30 °C, lic 180 vong/phit. Sau 3 ngay nudi cdy, dich duoc i
tam va xac dinh hoat tinh cellulase.

Anh hwéng cua nhiét dg nudi cdy: Chung dwoc nudi cdy trong méi trudng Sabouraud dich
thé, pH 6,7-7,0 tai 03 mirc nhiét 1a 25, 30 va 35 °C, lic 180 vong/phlt. Sau 3 ngay nudi cay,
dich duoc li tAm va xac dinh hoat tinh cellulase.

Phwong phdp nghién citu anh huong cua CMC, bot gidy, bgt ba mia téi kha nang sinh
cellulase ngogi bao: Chung nghién ctru dugc nudi ciy trén méi truong Sabouraud 16ng c6 bd
sung bot CMC, bat giay, bot ba mia (ba mia dugc thu gom tir cac tai cac co s ép nudc mia thu
cong, phoi kho, sdy 1600C trong 2 gio, nghién nho bang may nghién cong nghiép, sau d6 dugc
loc qua sang véi kich thudc 16 3 mm) & cac nong do khac nhau 0 — 1%, budc nhay 0.2, lic
180v/p & 30 °C trong thoi gian 48h (10° bao tu/ml). Sau d6, 2 ml dich nudi ciy duoc hit ra dng
eppendorf v trang, li tam 10000 vong/ phdt & 4 oC trong 5 phit. Phan dich ¢ trén dugc chuyén
sang ong eppendorf vo tring khac va duoc sir dung dé danh gia hoat tinh cellulase.

2.2. Két qua va thao luan
2.2.1. Panh gia hoat tinh cellulase cia ching nghién ciru
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Chung ndm Trichoderma harzianum SP12176 dwoc nghién ciru dinh tinh va phat hién kha
nang sinh cellulase trén co chat CMC va bot gidy voi hoat tinh twong tng trén dia thach 12 17 va
16 mm. Pay 1a mic d6 biéu hién khé cao khi so sanh véi cac chung Trichoderma tir bao tang
giong chuan Viét Nam (dit liéu khdng cong bd).

Hoat tinh cua chung T. harzianum SP12176 dugc nghién ctru dinh lugng trudc va sau hoat
hoa va sir dung co chat CMC trong mdi trudng nudi cay duoc thé hién trong Hinh 1.
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Hinh 1. Hoat tinh cellulase ciia T. harzianum SP12176 trong méi truong nudi cay
Cellulase gom nhiéu enzymes duoc tng dung nhiéu trong cdng nghiép, dic biét Ia chuyén
hoa sinh khi thuc vat, phé pham ndng nghiép. Hoat tinh cellulase ciia chung ting mang sau
hoat héa (tir 2,258 1én 7,129 TU/ml) v tang khi co bd sung CMC (tir 3,35 Ién 9,74 1U/ml). Gia
tri hoat tinh cellulase 9,74 1U/ml 1a kha cao khi so sanh v&i so vai cac ching tu nhién dugc cdng
bé trén thé gisi [15, 16].
2.2.2. Anh hwéng ciia pH méi treong dén kha ning sinh cellulase ciia chiing nghién ciru
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Hinh 2. Anh hwong cita pH méi trwong t6i kha nang sinh cellulase
cua chang T. harzianum SP12176
Dé c6 thé xac dinh dugc diéu kién nudi cay thich hop cho kha ning sinh cellulase ciing nhur
danh gia dac tinh cua chang trong céng nghé 1én men, diéu kién pH pha hop cho sinh enzyme
cua ching nghién ctiu can dugc quan tam. Két qua hoat tinh cellulase trong dai pH dugc tir 4-9
dugc thé hién trong Hinh 2. Mic du chang nghién ciru ¢6 kha nang sinh enzyme & tat ca cac gia
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tri pH moi truong khac nhau, tir axit (pH 4-5, hoat tinh cellulase tir 4,29-5,96) tgi trung tinh,
kiém (pH 7-8-9, hoat tinh cellulase tir 5,56 giam xuéng toi 3,81 ). Két qua nghién ctu cho thay
gia tri pH méi truong tir 5,5-6,5 1a phd hop nhat véi ching nghién ctu vé kha ning sinh
cellulase (hoat tinh cellulase > 8 va dat cuc dai 10,17 1U/ml tai pH 6). Khoang pH axit yéu-
trung tinh 1a ti wu sinh enzyme cua T. harzianum SP12176. Két qua nay twong thich véi cac két
qué nghién ctu khéc trén cac chung T. harzianum khac trén thé gigi [17].
2.2.3. Anh hwéng cia nhigt dd nudi cdy téi kha ning sinh cellulase ciia chiing nghién ciru
Nhiét d6 1a mot trong nhiing yéu té anh hudng I6n t6i kha ning sinh truong va hoat tinh cia
sinh vat noi chung, ctia Trichoderma noi riéng [17]. Trong nghién ctu nay, chung T. harzianum
SP12176 c6 kha nang sinh truong va sinh enzyme & 03 nhiét d¢ thir nghiém 1a 25, 30 va 35 °C
(Hinh 3). Két qua nghién ciu cho thay, tai nhiét do 25 °C, hoat tinh cellulase thap, dat 3,65
IU/ml. O 35 °C, hoat tinh enzyme van duoc biéu hién & mtc kha cao, dat 6,79 1U/ml. Xét kha
nang sinh cellulase & muc 16n hon 8,0 IU/ml, khoang nhiét d6 phu hop la tir 27-34 °C, trong do
hoat tinh cao nhat 1a 11,12 1U/ml tai 30 °C. Két qua nghién ctu nay cho thay chung nghién cuu
thich ¢ng véi diéu kién nhiét d6 cua Viét Nam, pht hop cho nghién cuu phat trién cong nghé
trong san xuat enzyme hoac chuyén héa phé phu pham khi [én men, gép phan lam giam chi phi
san xut [18].
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Hinh 3. Khd ndng sinh cellulase cia ching T. harzianum SP12176
¢ cac nhiét dp khac nhau
2.2.4. Anh hwéng cia nong dd CMC, bat gidy, bot bd mia dén kha ning sinh cellulase caa
T. harzianum SP12176

Cellulase 12 enzyme cam (ing, do vay, dé tao diéu kién cho viéc sinh cellulase cao nhat cua
Trichoderma harzianum SP12176, mot dai ndng d6 CMC va bot gidy da dwoc bd sung vao moi
truong nham kich hoat su biéu hién cua cac gen ma hoa cellulase. Két qua biéu hién hoat tinh
cellulase theo ndng do co chét dugc thé hién o Hinh 4.

Két qua nghién ctu cho thy ching T. harzianum SP12176 bj cam tng kich thich biéu hién
enzyme cellulase boi co chat CMC va bot gidy. ‘Tuy nhién, nong do kich hoat biéu hién cac
enzyme CMCase boi CMC thap hon so vai bot gidy. Tai nong bo 0,4% CMC, mirc d6 biéu hién
enzyme cua chung da & mirc cuc dai 12 10,12 1U/ml; va gen it bi kich hoat biéu hién & céc nong
d6 cao hon. Hay noi cach khac 1a sy c6 mat qua nhiéu CMC khdng 1am cho gen biéu hién nhiéu
CMCases. Tuong ty nhu vy, bot gidy ¢6 anh huong tot téi sy biéu hién gen sinh filter paperase

101



Duong Minh Lam*, Lé Thi Hué va Nguyén Thi Kim Thao

va cuc dai & nong d 0,6%. Hoat tinh ciing gidgm nhanh ¢ ndng do 0,8 va 1 %. Tuy nhién, mic
d6 giam biéu hién gen sinh cellulase cta bd giay cham hon so vai CMC & T. harzianum 12176.
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Hinh 4. Hogt tinh cellulase cia ching T. harzianum SP12176
trong méi trwong chira CMC, bét gidy va bgt ba mia

Mot trong nhiing phét hién c6 y nghia va hdp dan trong nghién ctru nay l1a kha ning kich
thich biéu hién cellulase caa ba mia trén ching T. harzianum SP12176 (Hinh 4). Két qua nghién
ctru cho thiy chang T. harzianum SP12176 bi cam tng biéu hién rat manh boi bot bd mia bd
sung vao méi truong khi chi vai ndng d6 0,2% co chat, hoat tinh da 1én toi trén 8 1U/ml, gan cao
bang vai kha ning biéu hién t6i da & 0,4% CMC hoic 0,6% bot gidy. O ndng d6 0,4% bot ba
mia, hoat d6 enzyme cua ching 13 17,6 TU/ml, cao hon 1,7 1an so v&i mac biéu hién t6i da khi
cam ng bang CMC hoic bot gidy. Ciing twong tu nhu bot gidy, ndng do 0,6% bot ba mia kich
thich biéu hién té da cellulase cia chung nghién ciru va dat 25,03 TU/ml, cao hon 2,4 1an so voi
muc cuc dai ciia co chat CMC va bot gidy. Két qua nghién ciru ndy khong chi ¢6 ¥ nghia co ban
vé dac tinh sinh hoc ciia ching T. harzianum SP12176 ma con cé y nghia trong cong nghé san
xuét cellulase cho cac muc tiéu tmg dung khac nhau, dong thoi khang dinh chung T. harzianum
SP12176 cam (g tot voi ba mia, 14 co s cho viéc st dung chang nay trong cong nghé 18n men
ran, chuyén hoa ba mia thanh thirc an chin nudi.

3. Két luan

Chuing Trichoderma harzianum SP12176 c6 kha nang sinh cellulase kha cao (> 7 IU/ml) va
duoc kich hoat 1én tsi trén 10 1U/ml boi CMC va bot gidy & nong do tuong tng 12 0,4 va 0,6 %.
Nhiét do thich hop cho sinh truong va sinh enzyme 1a tir 27-34 °C, téi wu ¢ 30 °C. Gia tri pH
moi truong thich hop cho chung Ia tir 5,5-65, hoat tinh dat hon 8 IU/ml. B& mia c6 kha nang
kich hoat biéu hién cellulase vuot troi so véi CMC va bét gidy, hoat tinh dat cuc dai 25,03
IU/ml & ndng d6 0,6%. Biac diém sinh truong, sinh enzyme cua ching va vai tro kich hoat cua
bot bd mia thé hién kha ning ing dung ctia chang trong viéc chuyén hda sinh khbi ba mia thanh
c4c san pham c6 gia tri hon & Viét Nam.

Loi cim on. Nghién ciru ndy duoc thuc hién véi sy hd trg kinh phi tir dé tai cp Bo Giao duc va
Pao tao, ma s6 B2015-17-78.
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ABSTRACT

Application potential of cellulase-producing Trichoderma harzianum SP12176
in sugarcane bagasse conversion

Duong Minh Lam”, Le Thi Hue and Nguyen Thi Kim Thao
Faculty of Biology, Hanoi National University of Education

Trichoderma species is famous for its cellulase producing capacitiy and have been applied
in different industrial aspects. There have been a number of studies on converting agricultural
wastes into valuable products using Trichoderma worldwide. The strain T. harzianum SP12176
was isolated from mangrove soil in Vietham and possessed reasonably high cellulase activities
(>7 1J/ml). The cellulase expression was increased by CMC and filter papers presence in the
culture broth (activity > 10 IU/ml). Sugarcane bagasse powder strongly stimulates the
expression of cellulase, up to 25,03 1U/ml. It was 2,4 times higher than that stimulated by CMC
and filter paper. The strain grew well at a pH medium between 5,5-6,5 and the temperature
between 27-34 °C. The biological characteristics of T. harzianum SP12176 showed high
potential of applying this strain to convert sugarcane bagasse into more valuable products,
contributing to the improvement of the value chain of the sugarcane.

Keywords: Trichoderma, cellulase, sugarcane bagasse, conversion.
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