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ABSTRACT

Aspergillus is one of the strong cellulose degrading microorganisms. This
study was done to select Aspergillus spp. strains for waste harvested
mushroom hydrolyzing ability assay by isolating, selecting, identifying and
applying of cellulose degrading activity of Aspergillus spp. From the result,
65 strains of the genus Aspergillus were isolated and initially classified from
five sources of rhizophere soil, rice-field soil, rotten straw (O Mon), bagasse
(Hau Giang), sawdust (Can Tho). Two strains namely BM-CMC-6 and DR-
GL-9 showed the highest cellulase activity by giving strongest cellulolytic
activity on inductive substrates such as bagasse, rice-straw or filter paper.
These strains also showed the highest activity of endoglucanses and [-
glucosidases. Combination of BM-CMC-6 and DR-GL-9 strains revealed as
a potential product in treating bagasse obtained from mushroom harvest with
the C/N ratio (27,48) and reduced weight (31,57%) of the bagasse after
hydrolyzed 15 days. Hyphae characteristics and the DNA sequences
indicated BM-CMC-6 belonged to A. niger and DR-GL-9 was A. tubingensis.

TOM TAT

Aspergillus la mgt trong nhiing lodi vi sinh vdt c6 khd ndng phdn gidi
cellulose manh. Nghién ciru duoc thuc hién voi muc tiéu tuyen chon cdc dong
nam méc Aspergillus spp. ¢6 kha ndng phdn hiy b co chdt sau trong ndm
théng qua viéc phan ldp, tuyén chon, dinh danh va img dung hoat tinh phan
glaz cellulose ciia cac dong Aspergillus spp. Két qua cho thdy, 65 dong ndm
moc thugc chi Aspergillus spp. tir 5 nguon ddt ré, dat ruéng, rom muc (O
Mbn), bd mia (Hiu Giang), min cwa (Can Tho) di dwoc phdn ldp va dinh
danh so b¢ dwa vao dic diém hinh thai. Trong dé, dong Aspergillus niger
(BM-CMC-6) va Aspergillus tubingensis (DR-GL-9) c6 hoat tinh enzyme
cellulase cao nhdt va c6 kha nang phdn gidi manh cellulose trén co chat b
mia, rom, giday loc. Hai dong nay ciing thé hién hoat tinh enzyme
endoglucanses va p-glucosidases cao nhat khi khdo sdt hoat tinh hé enzyme
cellulase. Sy phoi hop dong BM-CMC-6 va DR-GL-9 thé hién tiém ndng lam
ché pham dé xir 1y ba mia sau trong nam dua trén ty 1é C/N (27,48) va khoi
liwong co chat giam (31,57%) sau 15 ngay. Két hop giita ddc tinh hinh thdi va
trinh tu cho thdy dong BM-CMC-6 dong hinh 100% véi A. niger va DR-GL-9
dong hinh 99% véi A. tubingensis.

Trich din: Nguyén Lé Anh Dao, DS Thi Thanh Hwong, Tran Nhan Diing va Bui Thi Minh Diéu, 2019.
Tuyén chon cac dong ndm moc Aspergillus spp. c6 kha nang phan hiy ba mia sau trong nam. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 55(4B): 1-9.
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1 GIOI THIEU

Hién nay, viéc lam dung cac loai phan bén va
thudc trir sdu hoa hoc 1am cho dat canh tac bi bac
mau rat nhanh chéng; du luong phan hoa hoc gay 6
nhiém méi trudng dit, méi trudng nudc va anh
hudng nhidu dén sinh vat ciing nhu con ngudi. Vi
vay, dé cai thién do phi nhiéu cho dét, cac san
phim phan hitu co vi sinh vt da ching tir cac
ngudn khac nhau di dugc nghién ciru sir dung.
Trong d6, viéc nghién ctru cac dong vi sinh vét co
kha nang phan huy cellulose trén ba mia sau khi
thu hoach nim an lam nén tang dé san xuat phan
hitu co vi sinh, s€ giai quyet duogc phan 16n nhu cau
phan bén cho cdy trong voi chét lugng tuong
duong nhung gia thanh lai ré hon nhiéu so véi
phan hoa hoc. Hon nita, giai phap ndy mo ra trién
vong hoan thién chu trinh san xuét khép kin [phu
phim nong nghiép — nam — phan sinh hoc]. Df)ng
thoi, do con 1a tién dé trong viéc ung dung céc ché
phim phan hiru co — vi sinh than thién v6i moi
truong, ddy manh ¥ thic bao vé - xir Iy 6 nhiém
moi trudng hd tro chdng bién d6i khi hau, budc
dau phat trién hé thong san xuit nong nghiép sach -
bén viing.

bé dap mg v6i nhitg Vén dé néu trén, nghién
ctru “Tuyén chon cac dong ndm mébe Aspergtllus
spp. ¢6 kha nang phan huy b mia sau trong nam”
duoc thyc hién voi cac muyc ti€u: phan 1ap mot )
dong nidm mdc Aspergillus spp. c6 kha niang phan
huy cellulose tir cic ngudn khac nhau; danh gia va
tuyén chon cac dong nim mdc Aspergillus spp. co
kha ning phan giai cellulose manh; két hop cac dic
tinh hinh thai, sinh hoa va phuong phap sinh hoc
phan tir d¢ dinh danh cac dong ndm mdc
Aspergillus va (ng dung hoat tinh phan giai
cellulose cua cac dong nam mdc Aspergillus spp.
da tuyen chon dé phan hiy bi mia sau trong nam
(¢ diéu kién phong thi nghiém).

2 PHUONG PHAP NGHIEN CUU
2.1 Vit li¢u nghién ciru

Mau ba mia iy tir Nha may Puong Vi Thanh,
Hau Giang. Mau mun cua thu tir trai cua xé go
Cang C4i Cui, thanh ph Cin Tho. MAu rom muc,
dat 18, dat ruong ldy tr O Mén, Thanh phd Céan
Tho. Ché pham Tricé —-DHCT ciia Trung tam Dich
vu va Nong nghiép-Trudng Pai hoc Can Tho.

Méi truong nudi cdy, phan 1ap tuyén chon ndm
mdc Aspergillus: Czapek Dox Agar (CZ, Merck),
Carboxymethylcellulose (CMC, Merck) (Ulrich et
al., 2008), mot sb hoa chat dé chuan bi moi trudng
dac trung D (FCSO4. TH,0, K>HPOy,,
MgS04.7H,0, KCI, NaNO;) (Tran Minh Tam,
2000).
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Hoa chat trong thi nghiém do hoat tinh enzyme:
thude ‘thr Lugol, thudc thir Nelson- Somogyi. Va
mot sb hoa chat khac ding trong nudi cdy va phan
lap; mot s hoa chat trong sinh hoc phan tir.

2.2 Phuwong phap bb tri thi nghiém

2.2.1 Phan lap cac dong nam méc Aspergillus
spp. twe cac nguon khac nhau trén moi truong
Czapek Dox Agar

a. Phan ldp nam moc

Tu cac nguén ba mia, mun cua, rom muc, dét
rudng, dét ré cau, mdi ngudn ldy 5 miu. M&i miu
dugc céy trén 3 dia mdi truong Czapek b6 sung lan
lugt CMC va gidy loc (GL) xay min lam ngudn
carbon theo ty 1¢ 1%, u & nhiét d¢ 30 + 2°C. Phan
lap tir ngay thir hai dén ngay thir ba vao cac dia
thach cac khuan lac co dic diém gidng voi
Aspergillus (Klich, 2002). Tach riéng ting khuén
lac bang cach cay chuyen trén moi truong thach
nhiéu 1an. Sau d6 mdi dong duoc kiém tra trén kinh
hién vi va quan sat mo ta dac diém Kkhuén lac.

b. Dinh danh so bo cdac dong nam méc
Aspergillus spp. da dwoc phdn lap thong qua ddc
diém hinh thdi

Thong qua hai budc co ban 1a dinh loai hinh
thai dwa trén ddc diém khuén lac theo phuong thirc
cdy 3 diém (0 & nhiét d6 25°C) va dinh loai vi thé
theo dic diém bao tir dinh (Klich, 2002).

2.2.2 Khao sat kha nang sinh tong hop
cellulase ciia cdc dong ndm méc Aspergillus spp.
da phan lap duoc

Thi nghiém gdm 2 nghiém thirc, méi nghiém
thirc 3 1an lap lai. Trong do, nghiém thuc 1 s dung
moi trudng thach bd sung CMC (ty 16 1%), nghiém
thirc 2 st dung méi trudng thach bd sung gidy loc
(ty 1€ 1%) (Khairnar et al., 2009). Dung khoan nut
duc 15 trén dia thach chira 2 loai méi truong nay.
Hut vao mdi 16 25 pl dich enzyme ngoai bao cia
cac dong ndm thu dugc sau khi nudi ting sinh, 0 &
nhiét do 37°C trong 2 ngay. Sau 48 gid, d6 ngap
dung dich Lugol 1én mat thach tir 3-5 phut. Sau d6
xéac dinh hoat d9 cellulase bang cach do vong phan
giai cellulose trén moi truong. Tiur d6, Iya chon cac
dong nim tao vong phén gidi cellulose co duong
kinh 16n.

2.2.3 Tuyén chon cdc dong ndm moc
Aspergillus spp. ddc hiéu co kha nang phan giai
cellulose manh trén cdc co chdt cam vmg khdc nhau

Cac dong ndm mébc duge chon s& duge nu6i
trong moi truong CMC trong 3 ngay dé 1am ngudn
gidng ching. Cac ching nay tiép tuc dugc nudi
tang sinh riéng trong cac mdi truong khac nhau voi
ty 1& ching 1%. B tri thi nghiém gdm 3 nghiém
thirc (3 lan ldp lai) véi 3 loai mdi trudng Dbm, Dr
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va Dpp, tuong mg v&i moi truong D co bd sung ba
mia, rom khé va gidy loc (cac co chit nay di dugc
sdy kho, can khéi luong va xay nho, khéi lwong
mdi co chit vao méi truong D 13 0,5 g/100 mL moi
truong D).

Sau 7 ngay lic 4, danh gia kha ning phan giai
cellulose dua trén khéi luong kho mét di cua tung
co chat. Tién hanh cho dung dich sau phan giai qua
gidy loc da say kho va can khdi lwgng. Sau d6 dem
toan bo gidy loc siy & 180°C trong 2 gio va cén
khéi luong so vai khdi luong ban dau, khéi lugng
tang 1én cua gidy loc chinh 1a khdi lugng con lai
clia co cht sau phan giai. Tir khdi lwong ban dau
va khdi luong con lai cia co chit sau phan giai,
tinh duoc phan traim khdi lvong khoé mat di ¢ timg
co chét. Tir d6, so sanh kha nang phan giai gitra cac
dong ném trén ba loai c6 chét va xéac dinh dugc céac
dong ndm méc c6 kha nang phan giai co chat manh
nhit (Nguyén Puc Lugng, 2006).

2.2.4 Khao sat hoat tinh hé enzyme cellulase
clia cdc dong nam méc Aspergillus spp.

Chon cac dong nim mdc co kha ning phan
giai tdt trén co chat ba mia, rom kho va giéiy loc,
nudi trong 100 ml méi truong D ngudn carbon 1a
bd mia (di xay nho) & 30°C trong 2 ngay. Tién
hanh ly tdm 5000 vong trong thoi gian 20 phit, thu
liay phan dich trong st dung nhu dung dich
enzyme ngoai bao. Sau 2 ngay chung, khao sat hoat
tinh hé enzyme cellulase gdm: endoglucanases,
exoglucanases va B-glucosidases. Hoat tinh cua cac
enzyme nay dugc do bang cach cho 1mL enzyme
mdi loai phan img twong tng véi 1 mL CMC, ImL
Cellulose powder, 1 mL Cellobiose va do lugng
duong khir sinh ra bang phuong phap Nelson
(Nelson, 1944).

2.2.5 Dinh danh cac dong Aspergillus spp. da
phan ldp dwoc bang phwong phap sinh hoc phan tir

Ly trich DNA cua cic dong nidm méc
Aspergillus theo quy trinh Gardes va Burns (1993).
Khuéch dai DNA bang ky thuat PCR, véi cip moi
ITS1 (forward), ITS4 (reverse) (White et al.,
1990). Sau d6 tién hanh dién di san pham PCR trén
gel agarose va giai trinh tw vung ITS1/ITS2 trén
may ABI 3130 (Tran Nhan Diing, 2011).

2.2.6 Ung dung hoat tinh phan giai cellulose
cua cac dong nam Aspergillus spp. da tuyén chon
dé phéan hity bd mia sau trong nam

B4 mia sau trong nim dugc phan tich ty 16 C/N
trudc khi thi nghiém. Trong d6, dam duogc phén
tich theo phuong phap Kjendahl (Huldrych Egli,
2008) va carbon dugc phan tich theo phuong phap
Walkley-Black (Walkley, 1935).
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Kiém tra mat sb vi sinh vat trong che pham
Trico-DHCT dé tir d6 xac dinh dugc mat sb vi ndm
s€ chung vao ba mia. Ba mia sau khi duoc xtr 1y co
hoc s& dugc chung vai cac dong ndm Aspergillus
(Bang 1).

Bang 1: B6 tri nghi¢m thirc chiing nim

Nghiém thirc Dong nim ching vao
Dbi chimg Khong ching nim (PC)
Pon dong X1

X2
Pa dong X1: X2 (1:1)

Ché pham Tric6-DHCT CP

Bi mia sau trong ndm sau khi ching dugc u
trong binh tam giac ¢ nhiét d6 phong trong 15
ngdy. Trong sudt thoi gian 1, can kiém tra dé dam
bao khéi ¢ ba mia c6 nhiét do 40-55 (°C), d6 4m
60-65%, pH 4-6 (Coral et al., 2002).

Kiém tra kha nang phan huy ba mia sau trong
nam cta ndm mdc thong qua ty s C/N va khdi
lugng (%) ba mia dugc phan hiy vao ngay u thu 5,
10 va 15. Tir d6 tinh ham lugng C/N va phan trim
trong luong giam dya vao trong lugng kho cua ba
mia trude khi 0 va sau n ngay u.

2.3 Phwong phap xir Iy s6 liéu

S6 liéu cua thi nghiém tuyén chon cac dong
nam mdc Aspergillus c6 kha nang phan hily b mia
sau trong nim duoc xir 1y théng ké bang phan mém
Statgraphics Centrution 15.2, phan tich phuong sai
(ANOVA) va kiém dinh Duncan dé két luan vé sy
sai khac giira trung binh cac nghiém thue.

3 KET QUA VA THAO LUAN

3.1 Phan lap cic dong nim moc Aspergillus
spp. tir cac nguon khac nhau trén méi truong
Czapek Dox Agar

3.1.1 Phan ldp ndm méc

Dua vao dac diém hinh thai khuin lac da phan
lap duoc 65 dong Aspergillus tir 5 loai mau khac
nhau. Trong d6, 30 dong c6 ngudn gbc tir dat ré
cau (ky hiéu DR), 11 dong tir dat rudng (ky hiéu
DRG), 15 dong tir bd mia (ky hi€u BM), 5 dong tir
mun cua (ky hiéu MC), 4 dong tir rom muc (ky
hiéu R). Cac ngudn dit ré cau, ba mia va d4t rudng
¢6 sy hién dién cua cac dong ndm mébc Aspergillus
spp. nhiéu va phong phu hon tir cac miu mun cua
va rom muc. Tir d6 cho thdy sy phan bd nim mébc
Aspergillus spp. khac nhau khi phan lap tur cdc
nguén khac nhau. Bac biét, cic dong nam moc
Aspergillus spp. ti ngudn dat ré cau va ba mia xuat
hién v6i mat d9 cao cho thiy tiém nang sinh tong
hop cellulase tir 2 nguon phan lap nay.
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3.1.2 Pinh danh so bé cic dong ndm moc
Aspergillus spp. da phan ldp trén moi truong
Czapek (CZ) voi cac nguon carbon bo sung la
CMCva GL

Tu 25 mau khac nhau, tién hanh phan lap dugc
41 dong ndm mdc trén moi truong CZ véi ngudn
carbon 1a CMC va 24 dong nam moc Aspergillus ti
moi truong CZ véi ngudn carbon 1a gidy loc.
Nhimng dong c6 cing dic diém hinh thai dugc xép
vao cting mot nhom. Két qua ghi nhan sau 7 ngay u
& nhiét do 25°C cho thdy, dic diém dai thé va vi
thé ciia mdi nhoém trén mdi truong c6 bd sung
CMC va gidy loc twong dbi twong dong v6i nhau.
Dua theo khdéa phan loai cac loai ndm mdc
Aspergillus cua Samson (1988), Klich (2002) va
Samson et al. (2007) c6 thé xép thanh 8 nhom nim
mdc trén moi truong CZ bo sung CMC va 6 nhom
trén moi trudong CZ c6 gidy loc. Dya vao dic diém
hinh thai sau 7 ngay nudi u va phén loai so by den
chi Aspergillus, c6 thé du doan cac nhoém ndm mébc
(gdm 65 dong) di phan lap dwoc déu thudc chi
Aspergillus.

Nhém Al va Bl: Khuan lac thuong tron dén gan
tron, mau nau den dén den. Bé mit khuén lac dang
hat min, day, thinh thoang c6 ranh. Mat dudi mau
tring dén vang, khong co sic té hoa tan. Pudng
kinh khuan lac tir 38+62 mm. Hé khuén ty phan
nhanh, c6 vach ngan hoan chinh, thuong nhin
khong 15, mau tring dén vang xam. Cudng bao tir
nhan, kich thuéc 400-3000 um. Bong dinh gia
hinh cau, duong kinh 30+75 um, thé binh tang 1
dai gp d6i tang 2. Kich thugc thé binh 12+40 pm.
Bao tir dinh hinh ciu, nham, duong kinh (3)
3,5+4,5 (5) pm.

Nhém A2 va B2: Khuan lac dang tron hodc gﬁn
tron, mau den. Bé mat day hodc thua, hat nhé cao,
chia thanh nhiéu khia. Mt dudi mau xam. Pudng
kinh khuén lac tir 4050 mm. Hé khuin ty mau
trdng, phan nhanh, c6 vach ngan hoan chinh, kich
thudc 2+3 mm. Cudng bao tir nhin, kich thudc
20003000 pm. Bong dinh gia hinh cau, duong
kinh 4060 pm, thé binh 2 tang. Kich thudc thé
binh 15+30 (50) um. Bao tir dinh hinh cau, nham,
duong kinh 3+3,5 um.

Nhém A3 va B3: Khuan lac dang gan tron dén
tron, mau xanh xam cho dén xanh luc. B&é mat day
va min. Mit dudi mau vang nhat, it khi tiét sic to
hoa tan. Pudng kinh khuén lac tir 45+60 mm. Hé
khudn ty phan nhanh, c6 vach ngin hoan chinh,
mau tring. Cudng bao tir nhin, trong sudt, kich
thudc (100) 200400 (580) um. Bong dinh gia
hinh thia, dudng kinh (10) 15+30 (40) um, thé binh
1 tang, phu 1én hon 2/3 bong. Kich thudc thé binh
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5+9 um. Bao tir dinh hinh cau, nham, duong kinh
2+3(3,5) pm.

Nhom A4: Khuén lac dang gan tron dén tron,
mau ndu dam dén den. Bé mat min. Mat dudi mau
xam dén ndu, vang. Puong kinh khuén lac tir
30+40 (45) mm. H¢ khuan ty phan nhanh, c6 vach
ngin hoan chinh, mau tring duc dén vang sang.
Cudng bao tir nhin, trong sudt, kich thudc (250)
400+800 (1000) pum. Bong dinh gid hinh cau,
duong kinh (19) 30+50 (70) um. Thé binh 2 tang,
kich thude 5+18 (20) wm. Bao tir dinh hinh cau, c6
gai, duong kinh 4+5 (6) pm.

Nhom A5 va B4: Khuan lac hinh tron, mau den.
Mit dudi khong mau, vang duc téi xam dam.
DPuong kinh khuén lac tir (30) 35+45 mm. Hé
khudn ty phan nhanh, c6 vach ngin hoan chinh,
mau tring thuong kho nhin thdy. Cudng bao tir
nhin, trong subt dén hoi nau, kich thudc (400)
1000+3500 (6000) um. Bong dinh gia dang gan
cau, duong kinh (48) 65+90 (100) um. Thé binh 2
tang, tang 1 phu 1én toan bo bé mat bong, kich
thude (15) 25+40 (60) pm. Bao tir dinh rat 16n,
hinh ciu, nham, dudng kinh (6) 7+10 (11) pm.

Nhém A6 va B5: Khuan lac hinh gan tron dén
tron, mau nau ddm dén den. Mat dudi nau dén nau
duc hodc vang nhat. Puong kinh khuin lac tir
30+70 mm. Hé khuén ty phan nhanh, c6 vach ngin
hoan chinh, mau tring. Cudng bao tir nhin, trong
sudt, kich thude (150) 300-600 (1400) um. Bong
dinh gia dang cau, dudng kinh 1430 (47) pum. Thé
binh 1 téng phu 1én hon ntra bé mit bong, kich
thude 59 (10) um. Bao tir dinh hinh cau, ¢ gai,
duong kinh (3,5) 4+5 (6) pm.

Nhém A7 va B6: Khuén lac hinh tron, mau
vang xam nhat dén nau olive. Mt duéi khong mau
dén nau nhat. Pudng kinh khuén lac tir 39+65 mm.
Hé khuén ty day ddc, phan nhanh, c6 vach ngan
hoan chinh, mau tring dén kem. Cubng bao tir san
sui, kich thudc 500+2500 (5000) um. Bong dinh
gi4 dang gan cau, duong kinh (8) 22+50 (90) pm.
Thé binh 2 tang, kich thudc (2) 8+12 (15) pm. Bao
tar dinh hinh cau, nham, dudng kinh (3,5) 4+8.5
(10) pm.

Nhom A8: Khuan lac hinh gﬁn tron dén tron,
mau vang ndu dén xanh 1. Mat dudi khong mau
dén nau nhat hoic vang. Buong kinh khuén lac tir
55+65 mm. H¢ khuan ty phan nhanh, ¢6 vach ngén
hoan chinh, mau tring. Cudng bao tir san sii, trong
sudt, kich thude (250) 400800 (2500) um. Bong
dinh gia dang gan cau, dudng kinh (12) 2045 (85)
pm. Thé binh 2 tang, kich thudc (6) 8+10 (16) um.
Bao tr dinh hinh cu, nhdm, duong kinh 3+6
(8) pm.
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3.2 Khio sat kha ning sinh tong hop
cellulase ciia cac dong nam moc Aspergillus spp.
da phén 1ap dugc
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Tir két qua dudng kinh vong phén giai cellulose
clia cac dong nidm méc Aspergillus spp. di phan
lap duoc, tién hanh théng ké dé chon ra nhiing
dong sinh tong hop cellulase cao (Bang 2).

Bang 2: Puong kinh vong phin giai cellulose trén méi trwong bdé sung CMC, GL ciia ciac dong

Aspergillus spp. da phan lap

Dong nam Puwong kinh trung binh vong Dong nim Puwong kinh trung binh vong
mbc (CMC) phén gidi cellulose (mm) mbc (GL) phén gidi cellulose (mm)
DR-CMC-1 20,33f DR-GL-1 13,67f
DR-CMC-2 21,33¢ DR-GL-3 15,67¢
DR-CMC-3 25,00¢ DR-GL-7 12,008
DR-CMC-4 28,00* DR-GL-8 12,338
DR-CMC-6 18,008 DR-GL-9 23,332
DR-CMC-7 17,00 DR-GL-10 18,001
DR-CMC-8 18,008 DR-GL-11 18,67¢
DR-CMC-9 18,008 DRG-GL-2 12,00¢
DR-CMC-11 13,00¢ DRG-GL-4 22,330
BM-CMC-4 12,67 BM-GL-2 20,00¢
BM-CMC-6 27,00° BM-GL-3 22,00°
BM-CMC-7 22,00¢ BM-GL-4 18,004
BM-CMC-10 12,00% R-GL-1 11,67¢
BM-CMC-11 13,00

MC-CMC-1 13,00'

R-CMC-1 17,678

* 86 liéu trong bang ld trung binh cia 3 lan Idp lai, trong ciing mét ¢t cdc s6 mang chit s6 mii giong nhau thi khong

khdc biét c6 y nghia théng ké 5% (p<0,05) va nguwoc lai

Tir Bang 2 cho thiy, kich thudc vong phan giai
cua cac dong Aspergillus spp. & moi trudng cod co
chét cellulose 13 CMC 16n hon (12-28 mm) trén
moi trudng bd sung gidy (11,67-23,33 mm), va sd
lugng cac dong Aspergillus spp. tao dugc vong
phan giai 16n moéi truong CMC (16 dong) cling
nhiéu hon trén méi trudng gidy loc (13 dong). Xét
vé ngudn phén 1ap nim mdc ban dau, két qua théng
ké cho thy dét r& va ba mia c6 s6 dong Aspergillus
spp. tao vong phan giai & nhém co gia tri duong
kinh phéan gidi 16n hon cic ngudn phéan lap khac.
Nhu vay, trong 16 dong Aspergillus spp. dugc
khao sat trén moi truong CMC va 13 dong khao sat
trén moi trudong gidy loc, c6 6 dong trén moi

Mau déi chirng
nwéc cat

truong CMC, 4 dong trén mdi trudng gidy loc co
kha ning sinh tong hop enzyme cellulase cao, thé
hién qua duong kinh vong phan giai 16n hon hoac
bang 20 mm. Trong d6, sy hinh thanh vong phan
giai cellulose cia dong BM-CMC-6 va DR-GL-9 &
Hinh 1 cho thiy c6 su thuy phan cellulose tao vong
tron sang rd trén bé mat thach CMC va gidy loc.
Vong phén giai cellulose rd nét trén bé mit moi
truong thé hién kha ning sinh téng hop enzyme
cellulase cao cua hai dong ndm méc nay. Két qua
nay dugc thé hién rd rang hon khi so sanh v6i mau
dbi ching sir dung nudc cit thi khong co su tao
thanh vong phén giai cellulose (Hinh 1).

Hinh 1: Vong phén giai cellulose ciia 2 dong nim méc BM-CMC-6 (a) va DR-GL-9 (b)
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3.3 Tuyén chon cic dong nim mdc
Aspergillus spp. dac hiéu c6 kha nang phan giai
cellulose manh trén cac co chit cam ng khac
nhau

Két qua thi nghiém cho thiy, cac dang cellulose
trong mdi co chit khac nhau anh hudng dén
kha nang phan giai cellulose cia cac dong
Aspergillus (Bang 3). Thanh phan cellulose & mdi
loai co chét khac nhau s& kich thich nAm mdc sinh
tong hop cac enzyme khac nhau (endoglucanses, B
— glucosidases...) trong hé cellulase dé phan giai.
Tir Bang 3 cho thay c6 5 dong Aspergillus c6 kha
ning phan giai cac co chit cam tng cao (DR-
CMC-3, DR-CMC-4, DR-GL-9, BM-CMC-6, BM-
GL-3), cac dong nay duogc tuyén chon dé khao sat
xac dinh cac dong dic hiéu ddi voi qua trinh sinh
tong hop enzyme cellulase.

Bang 3: Ty 1& co chit (%) bi phan giai boi cac
dong nim mdc Aspergillus spp.

Ty 1& co chit bi phin giai

Dong nam

maoc Gidy loc Rom  Bia mia
DR-CMC-1 24,82f 27,27¢ 30,794
DR-CMC-2 28,53¢ 30,32¢ 31,784
DR-CMC-3 50,31° 34,669 53,98°
DR-CMC-4 29,624 52,58° 56,62°
DR-GL-9 55,98 28,95¢t 57,12°
DRG-GL-4 39,28¢ 43,24¢ 35,634
BM-CMC-6 32,184 55,87* 62,72°
BM-CMC-7 31,184 31,18¢° 33,814
BM-GL-2 21,13¢ 22,82¢ 24,68¢
BM-GL-3 52,25° 54,012 46,16¢
bC 0,00 0,00 0,00f

* 86 lidu trong bang la trung binh ciia 3 lan lap lai,
trong cimg mot cgt cde 6 mang chir s6 mii giong nhau
thi khéng khdc biét ¢6 y nghia théng ké 5% (p<0,05) va
nguoc lai

3.4 Khio sat hoat tinh hé enzyme cellulase
cuia cac dong nam moc Aspergillus spp.

Tir két qua cho thay, 2 dong BM-CMC-6 va
DR-GL-9 cho hoat tinh endoglucanases cao nhat
(0,327 va 0,248 U/mL) va khéc biét v& mit théng
ké & mirc ¥ nghia 5% (Hinh 2). Pdng thoi, hoat
tinh B-glucosidases ¢ 2 dong nay ciing cho cé gia
tri cao nhét (0,217 va 0,195 U/mL) so v6i 3 dong
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con lai. Tuy nhién, néu xét giita 2 dong BM-CMC-
6 va DR-GL-9 thi hoat tinh p-glucosidases
khong khac biét c6 ¥ nghia théng ké & mirc 5%.
Bén canh do6, cac dong Aspergillus spp. c¢6 hoat
tinh exoglucanases thap. Tur d6 cho thiy nim
mdc Aspergillus c6 kha ning sinh tong hop
exoglucanases it hon. Diéu nay phu hop véi két
qua cua Roussos et al. (1982) khi nghién ciru su
thity phan cellulose tir cac loai nidm, Tran Thanh
Phong (2004) khi khao sat kha nang sinh tong hop
enzyme cellulose tr Trichoderma reesei va
Aspergillus niger.

=
=

0327 OEndoglucanases
0,35 4

=

o
o
o
=

BBeta

0,25 q 195
0.183 BExo
<0.164 0,143

0.15 | 0126
i )
: 0 240.047
005 4 | fa10028 |
)
ai r ")

DR-CMC-3 DR-CMC-4 DR-GL-9 BM-CMC-6 BM-GL-3
Miu

=3

Hoat tinh enzyme cellulase (U/ml)
=3
o

o

Hinh 2: Hoat tinh cellulase ciia cic dong nim
moc Aspergillus spp. trén co chat ba mia

3.5 Dinh danh cac dong Aspergillus spp. da
phén lap dugc bang phwong phap sinh hoc
phéan ti

Dong ndm BM-CMC-6 va dong DR-GL-9 duoc
chon giai trinh ty pham vi ving ITS1/ITS2 va trinh
tu nay duoc so sanh muc do twong ddng vai trinh
tu cua cac dong nim trong ngan hang gen trén
NCBL

Dong nim BM-CMC-6

Trinh ty doan gen duwoc giai gdm 560
nucleotide va doan gen nay dugc so sanh véi cac
gen trén Genbank véi phan mém BLASTN. Két
qua nhan dugc cho théy doan trinh ty ving
ITS1/ITS2 cia rDNA cta dong BM-CMC-6 ¢c6 d
tuong dong 1én dén 100% so véi trinh tu gen cia
Aspergillus niger v6i s6 dang ky trén ngan hanh
gen qudc té 1a JF318957.1 (Hinh 3, 4). Nhu vay,
két qua dinh danh dong BM-CMC-6 la loai
Aspergillus niger.
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Distribution of 102 Blast Hits on the Query Sequence &

|..IF31895?' Aspergillus niger internal transcribed spacer 1, partia.. 5=1020 E=0 |

Color key for alighment scores
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Hinh 3: Mirc d9 twong dong ciia dong BM-CMC-6 v6i Aspergillus niger JF318957

Sequences producing significant alignments:

Accession | Description  Makstore Totalscore | Querycoverage | Evalue |  Maxident | Links |
FNE%TL Aspergilus niger internal transcribed spacer 1, partial ssquenc 1020 1020 5% i 100%
Fa36835.1  Aspargilus niger strain YMA 119 intemal transcibed spacer 1, 100¢ 1014 5% 00 100%

Hinh 4: So sanh trinh ty gen ITS1/ITS2 ciia dong BM-CMC-6 véi s6 ding ky JF318957.1

Dong nim DR-GL-9 ITSI/ITS2 cua rDNA cua dong DR-GL-9 c6 do
. tuong dong 1én den 99% so vdi trinh tu gen cua

Trinh ty doan gen dugc giai gom 573 Aspergillus tubingensis v6i s6 dang ky trén ngan
nucleotide va doan gen nay dugc so sanh voi cac hanh gen qudc té 1a HQ262499.1 (Hinh 5, 6). Nhu
gen trén Genbank v6i phan mém BLASTN. Két  vay két qua dinh danh dong DR-GL-9 la loai
qua nhén dugc cho thay doan trinh tw ving Aspergillus tubingensis.

Distribution of 101 Blast Hits on the Query Sequence &

|HQ252499 Aspergillus tubingensis strain G4-14 internal transcrib.. S=1011 E=0 |

Color key for alignment scores

<40 40-50 E0-200 >=200

auery I ——
| | 1 | 1 1
1 100 200 300 400 500

Hinh 5: Mitc d§ twong dong ciia dong DR-GL-9 véi Aspergillus tubingensis HQ262499
$EqUences producing significant alignments:

Accession | Description ‘ Mak score | Total score |_\ Query coverage | E value ‘ Max ident | Links |
HO262488.1  Aepargilus tubingensis strain G4-14 internal transcribed space 1011 1011 8% 0 %
Ta%8381  Aspargilus tubingensis strain YMCA 18 internal transorbed sp: 1003 1003 8% 0 5%

Hinh 6: So sanh trinh ty gen ITS1/ITS2 ciia dong DR-GL-9 véi sé diing ky HQ262499.1
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3.6 Ung dung hoat tinh phén giai cellulose
cua cac dong nam Aspergillus spp. da tuyen
chon dé phan hiy ba mia sau trong nam

Ty 18 C/N thé hién mirc d6 phéan hily cac chat

Tdp 55, S6 4B (2019): 1-9

hitu co va mic can bang dinh dudng co trong khdi
. Kha ning chuyén hoa cac hop chit carbon va
nito cang manh thi ty 16 C/N cang giam (Chang et
al., 2008). Két qua ty 18 C/N cua cac nghiém thirc
thé hién & Bang 4.

Bang 4: Ham lwong carbon hitu co (%), nito tong sé (%) va ty 1¢ C/N ciia cac nghiém thirc qua céc

ngay u
Nghiém Nga}y 5 Ngay 10 Ngay 15
there Chiru N tong Ty 1€ Chiu N tong Ty I¢ Chiru N tong Ty 1é
co (%) 0 (%) C/N co (%) 56 (%) C/N co' (%) 0 (%) C/N

X1 41,94* 0,98  42,68%  3894° 1,01° 38,72  3591° 1,06° 33,93°
X2 42,44* 0,97* 43,53*  39,92° 0,98° 40,51 36,15° 1,05° 34,39°
X1:X2 40,74° 0,97* 41,69  37,49¢ 1,132 33,03¢  33,96° 1,232 27,48°
CP 39,69¢ 1,012 39,33¢  36,97¢ 1,172 31,62¢ 32,844 1,342 24,624
bC 42,522 0,97* 43,67* 41,532 0,98° 42,33 38,84° 0,99° 39,18

* 86 liéu trong bang la trung binh ciia 3 lan ldp lai, trong ciing mét cft cdc s6 mang chit s6 mii giong nhau thi khong

khdc biét c6 y nghia théng ké 5% (p<0,05) va nguwoc lai

* X1=BM-CMC-6, X2=DR-GL-9, X1:X2= BM-CMC-6: DR-GL-9, CP=Ché pham Tric6-DHCT, DPC=D6i chimg, Két
qua do C hitu co dwoc phan tich boi phong Thi nghiém chuyén sau — Truong Dai hoc Can Tho

40 -
= 351
=~
[=)
3 0] ——X1
S 25 - —-X2
0 20 - ——X1:X2
g - CP
E 15 bpC
2 10 -
~ ,

0+ ‘

0 20
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Hinh 7: Kha niing phin hity ba co' chit ciia cic nghiém thirc qua cac ngay
* X1 = BM-CMC-6, X2 = DR-GL-9, CP = Ché phdm Tric6-PHCT, DC = doi chimg

Ty 1 C/N cia cac nghiém thirc X1, X2, X1:X2,
CP giam dan qua cac ngay u (Bang 4), chimg to
cic dong nam mdc hoat dong kha hiéu qua trong
viéc phan giai bd mia. O ngay quan sat thir 15,
nghiém thire X1:X2 (27,48) cho két qua C/N thap
hon mau PC va 2 nghiém thirc don dong X1, X2,
chung t6 su két hop 2 dong X1:X2 mang lai hiéu
qua kha cao trong qua trinh phén giai cac hop chét
carbon cua bd mia. Tuy nhién, ty 1¢ C/N cua
nghiém thirc X1:X2 van con cao hon CP (24,62).
Nhung v6i két qua phan giai bd mia twong ddi hiéu
qua cta sy két hop 2 dong ndm mde X1:X2 da mé
ra trién vong vé kha nang phén giai bd mia manh
khi 2 dong nay dugc t6i wu hoa cac yéu té anh
huong dén kha niang sinh tong hop cellulase.

Bén canh ty s C/N, kha ning phan hiy ba mia
sau trong nim cta cac nghiém thic con duge thé
hién qua khéi lwong giam (%) cta bi mia sau thoi
gian U (Hinh 7). Két qua cho thdy, khdi lwong b
mia & tat ca cac nghiém thirc déu giam dan qua céac
thoi diém ghi nhan, tirc la kha nang phén huy ba
mia sau trong nam ciia cac nghiém thirc giita cac
ngay ldy miu ting dan. Trong d0, cdc nghiém thirc
X1, X2, CP, X1:X2 déu c6 khdi lugng giam di (%)
nhiéu hon mau DC. Nghiém thirc X1:X2 c6 khdi
lugng ba mia giam di (%) cao hon hai nghiém thiic
don dong (X1 va X2) va BC. Khéi luong bi mia
giam di (%) o nghiém thicc CP (34,08%) cao hon
X1:X2 (31,57%). Tuy nhién, tir sy chénh léch két
qua cta 2 nghiém thirc ndy cho thay viéc két hop 2
dong X1 va X2 budc dau da thé hién su hop 1y va
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tinh hiéu qua d6i v6i muyc tiéu phéan giai bi mia sau
trong nam.

4 KET LUAN VA PE XUAT

4.1 Kétluin

Tu 5 nguén dat ré, dat rudng, ba mia, mun cua,
rom da phéan lap duoc 65 dong nAm méc thudc chi
Aspergillus. Trong d6, trén moi truong CZ ngudn
carbon b sung la CMC thu dwoc 41 dong
Aspergillus, moi truong CZ bd sung gidy loc thu
dugc 24 dong. Chon duge 10 dong c¢6 duong kinh
vong phan giai 16n hon hodc bang 20 mm. Trong
d6, 5 dong DR-CMC-3, DR-CMC-4, DR-GL-9,
BM-CMC-6, BM-GL-3 c6 kha nang phan giai
cellulose cao nhét trén co chat cam tng ba mia,
rom khé, gidy loc. Tuyén chon duoc 2 dong BM-
CMC-6 va DR-GL-9 c6 tinh dac hi¢u véi enzyme
endoglucanses va P-glucosidases cao nhat. Phdi
hop 2 dong BM-CMC-6 va DR-GL-9 khi trng dung
phan giai b mia sau trdng nidm cho kha nang phan
giai kha cao véi két qua sau 15 ngay ty 18 C/N 1a
27,48 va khéi lwong bd co chat mat di 31,57%.
Bing phuong phép giai trinh ty két hop véi dic
diém hinh thai dd xac dinh dén mic do loai BM-
CMC-6 la Aspergillus niger va DR-GL-9 Ia
Aspergillus tubingensis.

4.2 Dé xuit

Nghién ciru mot sé diéu kién nhu pH, nhiét
d6... nham tdi wu hoa kha ning sinh tong hop
cellulose cua 2 dong Aspergillus niger va
Aspergillus tubingensis da tuyén chon.
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