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Rimg M4 Da 1a mét trong nhitng khu bao t6n quan trong
nhét tai Viét Nam, c6 tham thyc vat day dac. Day la nguyén li¢u
cung cap dinh dudng cho nhiing nhom ndm moc c6 kha nang sinh
tdng hop enzyme cellulase, do hé ndm mdc nay tham gia vao chu
trinh carbon thong qua hoat dong phén giai cellulose. Nghién ciru
phan 1ap va giit gidng 220 chung nAm méc tir 6 mau dat thu tai
cac noi khac nhau rimg Ma Pa (Péng Nai). Dinh danh theo
phuong phap so sanh hinh thai dugc 19 ching thudéc nhém
Aspergillus niger, 3 chung thudc Curvularia sp., 9 ching thudc
Penicilium lilacinum, 2 ching thudc Penicilium sp.1, 3 chung
thudc Penicilium sp.2, 3 chung thudgc Penicilium sp.3, 2 ching
thudc Penicilium sp.4, 1 ching thudc Penicilium sp.5, 3 ching
thudc Penicilium sp.6, 3 ching thudc Penicilium sp.7 va 2 ching
thudc Trichoderma sp. Khao sat kha nang phan giai cellulose trén
moi truong Czapek-Dox bd sung 1% carboxyl methyl cellulose
(CMC) cho théy, tit ca cac ching nAm mdc nay déu c6 kha ning
phan giai cellulose. Trong d6 cac chung c6 hoat tinh cellulase
cao thudc chi Penicilium. Két qua cua dé tai sé 1a tién dé cho cac
nghién ctru tiép theo vé danh gia kha nang hoan tra carbon cho
tu nhién cua cac hé nAm mdc va thu nhan cac ching nAm méc ¢
hoat tinh cellulase cao dé ing dung vao san xuat.

ABSTRACT

Ma Da forest is one of the important natural reserves in
Vietnam. Its vegetation is a nutritional supplement to
filamentous fungi and cellulase production. The enzymatic
systems of fungi that can degrade native cellulose play an
important role in the cycle of carbon. This study isolated and
maintained 220 varieties of mold from 6 different soil samples
collected from different places of Ma Da (Dong Nai). The
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identification method based on morphology identified 19 strains
of Aspergillus niger, 3 strains of Curvularia sp., 9 strains of
Penicillium lilacinum, 2 strains of Penicillium sp.1, 3 strains of
Penicillium sp.2, 3 strains of Penicillium sp.3, 2 strains of
Penicillium sp., 4 strains of Penicillium sp., 3 strains of
Penicillium sp.6, 3 strains of Penicillium sp. 7 and 2 strains of
Trichoderma sp. The investigation of cellulose degradation on
Czapek-dox medium with 1% carboxyl methylcellulose (CMC)
showed that all fungi were capable of cellulose degradation,
including the genus Penicillium with high cellulose activity. The

Keywords: results of the study will be the prerequisite for further studies of
cellulose, cellulose, Ma Da, the assessment of mold systems’ ability to return carbon to nature
mold and to obtain molds with high cellulase activity for production.

1. Giéi thiéu

Rimg Mi Pa hay “Khu béo ton thién nhién va di tich Vinh Ctru” 1a mét trong nhimng
khu bao ton quan trong nhat tai Viét Nam, c6 dién tich viing 1a 68,368ha va dién tich dat rimg
khoang 78,8% - 89,3% voi do da dang va phong phi cao (Quynh, Nam, Duc, & Diep, 2010).
Vi vay, Rimg Ma Pa 1a noi du trit ngudn gen ctia nhiéu sinh vét bao gdm céac hé dong vat, thuc
vat va vi sinh vat. H¢ sinh thai rimg thudng tao ra mdt lugng 16n vat liéu hitu co dudi dang 14,
canh, hoa, qua, hat (Tandel, Kukadia, Kolambe, & Jadeja, 2009) nén mot lugng 16n cellulose
1a thanh phan chu yéu ciia sinh khdi thuc vat chiém 42-50% (Binder & Raines, 2009; Shields,
Paul, Lowe, & Parkinson, 1973) da dugc tich trit lai trong va trén mit dt cung cp ngudn dinh
dudng cho hé vi sinh vat trong dat, dic biét 1 cac sinh vat c6 kha nang phan giai cellulose nho
hé enzyme cellulase ngoai bao c¢6 & cac nhém nam, vi khuan, xa khuén, .

Ngay nay, cellulase d va dang tiép tuc dugc sang loc v6i hy vong thu nhan dugc ngudn
enzyme c6 hoat tinh cao va 6n dinh (Sunna, Moracci, Rossi, & Antranikian, 1997; Vieille &
Zeikus, 2001) nham phuc vy trong chuyén doi sinh hoc cac chat thai, trong cong nghiép dét
(Bhat, 2000), cong nghiép gidy (Garcia et al., 2002; Stork et al., 1995), st dung trong san xuét
nhién liéu sinh hoc (Dale, 1999; Lynd, Wyman, & Gemgross, 1999; Philippidis, 1994), ché
bién thuc pham nhu ruou bia, nudc trai cdy va nhiéu linh vuc khac (Philippidis, 1994).

Trong hé sinh thai tham myc rimg, ndm mdc 1a mot trong nhitng nhém quan trong vi
ching tham gia vao cac chu trinh tuan hoan vat chat, chu trinh carbon thong qua qua trinh phan
hity chat hitu co tir 14 va hinh thanh chat mun (Ardhiani, Nungki, & Endang, 2013; De Boer,
Folman, Summerbell, & Boddy, 2005; Lynd, Weimer, van Zyl, & Pretorius, 2002). Trong
nghién ctru ctia Sri Laksmi & Narasimha da thyc hién vao nam 2012 da phan 1ap dugc ching
Aspergillus sp. tir tham muc dat rimg v6i hoat tinh dat 14.16U/ml cellulase (Sri Laksmi &
Narasimha, 2012).

Nghién ctru nay khao sat nAm mdc co kha nang phan giai cellulose ¢ rimg Ma Da, Pong
Nai véi muc tiéu xac dinh thanh phan loai nAm mdc trong dat thu nhan tir rimg Ma Da va kha
nang phén giai cellulose cuia mét s6 chung phan 1ap duoc. Két qua cia nghién ctru s& 1a tién de
cho cac nghién ctru tiép theo Ve danh gia kha nang hoan tra carbon cho ty nhién cua cac hé nam
mdc va thu nhan cac chung ndm mdc c6 hoat tinh cellulose cao dé tmg dung vao san xuat.
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2. Vat li¢u - Phuwong phap

2.1. Vi tri nghién ciru va méu thu

Vung rung Mﬁ ba thudc huyén Vinh Cuu tinh Dé)ng Nai ¢6 toa do dia 1i 11°08°41” -
11°32°16” Vi d Bdc va 106°55°14” - 107°35°20” Kinh d6 Dong. Noi day c6 dia hinh twong
doi bang phang, doi thap, dang luon song, thap dan tor Bac xuéng Nam va tir Tay sang Pong,
khi hau nhiét d&i gi6 mua can xich dao chia thanh 2 mua ro rét: mua mua va mua kho. Nhiét do
trung binh nam tir 25 - 27°C, lugng mua trung binh nam tir 2000 - 2800mm (Quynh et al., 2010).

Mau dat duoc thu theo phwong phap ngau nhién trong rimng Ma Pa, gat bo tAng tham
muc, thu 1kg dat & 16p dat mat, bao quan trong thi zip c6 ghi cac thong tin cua mau. Tai phong
thi nghiém, mau duogc dé kho tu nhién & nhiét do phong. Tlep theo, mau duoc loai bo so1, da va
xéc b thue vat trude khi duoc nghién va ddng nhat mau. Mau duogc giit trong tai zipper ¢6 ky
hiéu mau va bao quan & nhiét 46 phong.

2.2. Phwong phdp phén lgp méc ti dit

Cac ching ndm mdc duoc phan 1ap theo phuong phap pha lodng diy nong do. 5g dat
cho vao 45 ml nude mudi 0,9% vo trung, vortex & 1200 vong trong 5 phut dé c6 duoc dich dat
pha lodng néng d6 107, viéc pha lodng dugc thuc dé dat duoc 106, Hut 0,1 ml dich dat pha
loding & cac ndng d6 1én dia moi truong PDA c¢6 bd sung khang sinh Chloramphenicol (0,1g/
lit), m&i ndng do cdy 2 dia, ding que gat thily tinh vo trung dé dan déu dich ciy. Cac dia nay
duogc U ¢ nhiét do phong 2 - 3 ngay, quan sat va tach ting loai khuén lac nAm mdc sang moi
truong PDA, tiép tuc u tir 3 - 5 ngdy. Cac ching mdc sau khi phat trién s& dé giir gidong tam thoi
& 12°C cho cac thi nghiém tiép theo.

2.3. Phwong phdp dinh danh ném méc bang hinh thdi

Quan sét hinh thai khuan lac 3 - 7 ngay tudi, déi v6i cac loai phat trién chdm can thoi
glan lau hon, ghi nhan cac dic diém: duong kinh, mau sic khuén lac, dang khuan lac, giot tiét,
sic to tiét ra moi truong va cac dic diém riéng khac.

Dé ghi nhan cau trac vi thé, khi khuan lac ¢ mau (c6 bao tir) dudng kinh dat 0,5 - 1cm,
dung dao md vo trung cit mot bén khuén lac theo hinh chit nhat kich thuée 3 - 4 x 1,5 - 2cm,
2 - 3 ngdy va quan sat dudi kinh hién vi. Cac ching ndm méc ciing dugc 1am tiéu ban véi thude
nhudm blue-coton lactophenol quan sat cdu triic sinh san cia nAm mdc dudi kinh hién vi. Cac
ching nam moc duoc quan sat cAu trac vi thé & vat kinh 40x, 100x va dugc dinh danh dya vao
khoa phan loai cta tac gia Mien (2015).

2.4. Khdo sdt khd ning phan gidi cellulose ciia ndm méc

Cay 1 diém trén dia moi truong Czapek-Dox b sung 1% carboxyl‘ methyl cellulose (Qz
+ 1%CMC), u (‘"y nhiét do phé{ng trong 5 ngay, thi nghiém duogc ldp lai 3 lan. Sau do, nhd thudc
thir lugol 1€n bé mat thach dé xac dinh kha nang phan giai cellulose ctuia cécf chung theo cong
thire D - d trong do, D 1a duong kinh vong phan giai va d 1a duong kinh khuan lac.

3. Két qua va thao luin

3.1. Két qud phén Igp cdc chiing ndm méc tiv dit rieng

Tir 6 mau dat dugc thu tai rimg Ma Da (Pong Nai) ky hi¢éu MD1, MD2, MD3, MD4,

MD5, MD6, nghién ctru dé phén 1ap duoc 220 ching nam moc. S6 lu’ong ching nAm méc
phan 1ap dugc cta tirng mau twong tmg 1a 31, 54, 37, 37, 26, 35.
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3.2. Két qud dinh danh cdc chiing ndm moc bing dic dién hinh thdi

Tir 220 ching d4 phén l4p tién hanh dinh danh 63 chung c6 sy hinh thanh bao tir, dya
theo khoa phan loai cia tic gia Mien (2015). Két qua dinh danh dén nhom dbi véi chi
Aspergillus va chi Penicillium, cac chung ndm con lai duoc dinh danh dén chi bao gém
Curvularia va Trichoderma.

5% 3%

M Aspergillus  m Penicillium = Curvularia ™ Trichoderma

Hinh 1. CAu trac thanh phan cac ching thudc chi nAm méc
Aspergillus, Penicillium, Curvularia va Trichoderma

Bangl
S6 lwong ching ndm méc phén 1ap duoc trong timg mau dat
Miu
STT Nhom MD1 | MD2 | MD3 | MD4 | MD5 | MD6 | TONG

1 | Aspergillus flavus 11 1 1 4 0 2 19
2 | Aspergillus niger 1 1 5 3 2 4 16
3 | Curvularia sp. 0 0 0 0 0 3 3
4 | Penicillium lilacinum 5 3 0 0 0 1 9
5 | Penicillium spl. 2 0 0 1 0 0 3
6 Penicillium sp2. 1 0 0 0 0 0 1
7 Penicillium sp3. 0 0 3 0 0 0 3
8 Penicillium sp4. 0 0 0 1 1 0 2
9 Penicillium sp5. 0 0 0 0 0 1 1
10 | Penicillium sp6. 0 0 1 0 2 0 3
11 | Penicillium sp7. 0 0 1 0 0 0 1
12 | Trichoderma sp. 0 0 2 0 0 0 2

Ngudn: Két qua phan tich di liéu ctia nhoém nghién ctru

Qua két qua dinh danh cho thiy chi Aspergillus (56%) va Penicillium (36%) chiém wu
thé so v6i cac chi khac (Hinh 1). Tuy nhién, chi Penicillium (gém 8 nhom) ¢ thanh phan loai
da dang hon chi Aspergillus (chi c¢6 2 nhom 1a A. flavus va A. niger). Pong thoi, cac mau dat
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khac nhau thi s6 lugng va thanh phan loai nim ciing khac nhau. Chi Aspergillus c6 mit & tat ca
cac mau dat, nhung cac chi con lai chi c6 & mot hodc hai mau dat (Bang 1). Piéu nay cho thay
CO sy khac biét vé thanh phan loai nam ¢ cac dia diém khac nhau.

Bang 2
Hinh thai dai thé va vi thé clia cac ching ndm méc da dugc dinh danh
] Khuin lac
STT Nhom (A: mat trén, B: mat dwéi)
Aspergillus
1
flavus
2 Aspergillus
niger
3 Curvularia
sp.
Penicillum
4 o
lilacinum
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Khuén lac

STT Nhém B: mi
Penicilium
5
sp.1
Penicilium
6
sp.2
Penicilium
7
sp.3
Penicilium
8
sp.4
Penicilium
9 sp.5
10 Penicilium

Sp.6
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. Khuén lac
STT Nhom (A: mat trén, B: mat dwéi)
11 Penicilium
sp.7
Trichoderm
asp.
12

Vi thé: A. Miu tao theo phwong phap cit thach (x100), B. Cau tric choi (x400), C, D. Cau triic mang conidi
(x1000)

Ngudn: Két qua phan tich dit liéu ctia nhoém nghién ciru

3.3. Két qud hoat tinh phan gidi cellulose ciia cdc chiing ndm méc

Chon ngau nhién 5 ching trong nhom A. flavus, 9 chiing trong nhém A. niger, 3 chiing
trong nhém Curvularia va 2 ching trong nhém Trichoderma khao sat kha nang phan giai
cellulose. Sau 5 ngay nudi cho két qua 19 chuing nay tuy khong tao dugc vong phan giai xung
quanh khuan lac nhung déu phat trién dugc trén moi truong khao sat st dung co chat [a CMC.
Nhu vy, cac ching nay déu co kha nang phan giai cellulose nhung hoat tinh khong cao (Bang
3).
Bang 3

Kha nang phan giai ciia cac chung nam moc khong tao vong phan giai sau 5 ngay nudi

STT Tén chi Kha néang phan giai

1 Aspergillus

Aflavus MD1A 8 A.niger MP4A 36
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STT Tén chi Kha néang phan giai
2 Curvularia
MD6A 14 MD6A 15
3 Trichoderma
MD3A 3 MD3A 22

Ngudn: Két qua phan tich dit lidu ctia nhém nghién ctru

Dbi voi chi Penicillium nghién ctru duge thuc hién twong ty di v6i 14 ching trong d6
¢6 5 chung nhom P. lilacinum, 1 chuing trong Penicilium sp.1, 1 chung Penicillium sp.2, 1 chiing
Penicillium sp.3, 2 chung Penicillium sp.4, 1 chung Penicillium sp.5, 2 ching Penicillium sp.6
va 1 chung Penicillium sp.7. Két qua khao sat cho thiy tit ca cac ching thudc chi Penicillium
khéo sat déu phan giai dugc cellulose do chung déu moc duoc trén moi trudng co chat CMC,
nhung cac ching khac nhau c6 kha ning phan giai cling khac nhau. Cu thé 1a cac ching P.
lilacinum, Penicilium sp.3, Penicilium sp.4, va Penicilium sp7 khong tao dugc vong phan giai
quanh khuan lac. Cac chung c6 vong phan giai quanh khuan lac 1a Penicillium sp.1 (D-d =
1,4cm), Penicillium sp.2 (D-d = 0,9cm), Penicillium sp.5 (D-d = 0,6¢cm), Penicillium sp.6 (D-d

=2cm) (Hinh 2).
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Hinh 2. Kha nang phan giai cellulose cta cac chung Penicillium sau 5 ngay nudi
P. lilacinum B. Penicillium sp.1 C. Penicillium sp.2
D. Penicillium sp.3  E. Penicillium sp.4 F. Penicillium sp.5
G. Penicillium sp.6  H. Penicillium sp.7

4. Két luan

Tir 6 miu dat thu tai cac noi khac nhau cia rimg Ma Da (Dong Nai), nghién ctru di phan
lap va giir gidng 220 ching, dinh danh duoc 19 ching thugc nhom Aspergillus niger, 3 ching
thudc Curvularia sp., 9 chung thudc Penicilium lilacinum, 2 ching thudc Penicilium sp.1, 3
ching thudc Penicilium sp.2, 3 chung thugc Penicilium sp.3, 2 ching thudc Penicilium sp.4, 1
ching thudc Penicilium sp.5, 3 chung thugc Penicilium sp.6, 3 chung thudce Penicilium sp.7 va
2 chung thudc Trlchoderma sp. Tt ca cac ching ndm mdc nay déu c6 kha ning phan giai
cellulose, trong d6 mét s chung thude chi Penicilium c6 vong phén giai cellulose 1. Piéu nay
chimg minh cho hé ndm mdc tai rimg Ma Pa c¢6 kha ning hoan tra carbon vé cho chu trinh ty
nhién, gop phan 6n dinh h¢ sinh thai. Dong thoi cac chung Penicilium sp.1, Penicilium sp.2,
Penicillium sp.5 va Penicillium sp.6 c6 hoat tinh phan giai cellulose cao, la nhung chung tiém
nang cho viéc thu nhan va sang loc chon ching dé ing dung vao trong san xuat.
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