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TOM TAT: Nghién ctru nay dwoc thuc hién véi muc dich tim ra nhiing ching nim c6 hoat tinh phan hay
lignin tir cAc ngudn phé thai ndng nghiép, sir dung t6i da ngudn cellulose dé san xuat nhién liéu sinh hoc. Cac
chiing nam phan 1ap d4 duoc khao sat kha nang phan huay lignin va cellulose dya trén toc d6 lan to va duong
kinh vong phén giai trén méi truong co chét lignin va CMC, sau do, tiép tuc duoc tuyén chon trén co sd Xac
dinh céc hoat tinh enzyme bao gém hoat tinh lignin peroxidase (LiP), Mangan peroxidase (MnP) va
Cellulase. Nghién ctu nay ciing tién hanh khao sat nhim xac dinh loai méi treong va thoi gian nudi cy cho
phép t6i wu hoa kha ning sinh tdng hop cac enzyme phan giai lignin va cellulose. Nghién ciru nay da xac
dinh dugc 4 chung: #5; #14; P201 va dac biét chung #10 c6 hoat tinh vugt troi so vai cac chung con lai da
phén lap dugc ciing nhu ching dbi chung. Chiing #10 ¢6 hoat tinh LiP dat 163,391 UI/L; hoat tinh MnP dat
0,838 UI/L va hoat tinh Cellulase dat 1098,914 UI/L. Méi truong avicel dugc nhan dinh 1a méi truong thich
hop cho sy biéu hién ciia hé enzyme cellulase va méi truong PGB thich hop cho su biéu hién ddi véi hé
enzyme ligninase. Hoat tinh LiP dat t6i da vao ngay thir 5 (223,587 UI/L) va hoat tinh MnP dat ti da vao
ngay thir 3 (0,935 UI/L) trén mdi trudng PGB. Ddi v6i hé enzyme cellulase dat cao nhat vao ngay 3 véi gia
tri 2340,148 UI/L trén méi truong avicel.

T khoa: Phanerochaete chrysporium, cellulase, laccase, lignin, lignocelluloses, lignin peroxidase, mangan

peroxidase.
MO PAU

Dan s ting nhanh, nguén nhién liéu dap
g cho st dung va san xuat ngay cang can Kiét,
vi vay, can tim ra mot ngudn nhién liéu sach va
bén vimg. Trong khi d6, lignocelluloses la
ngudn nhién liéu sin co trong phé thai ndng
nghiép nhu rom ra, bd mia, mun cua, mat dira
[3]. Ching c6 tiém ning rat I6n cho san xuét
nhién liéu sinh hoc nhung lai chwa dugc sir
dung triét dé. Chuyén héa va sir dung duoc
nguon nguyén liéu lignocelluloses nay 1a mot
van dé ma cong nghé sinh hoc dang tap trung
nghién cu va néu thanh cong s& co thé giai
quyét duoc cac van dé vé ngudn nhién lidu [5].

Lignin 13 mot hop chat ty nhién, 1a thanh
phan c6 ciu tric phuc tap, da dang va rat kho bi
phan hay. Xir ly bang bién phéap héa hoc va su
dung hoéa chit d duoc tién hanh, xong hiéu qua
con han ché do chi phi cao va thuong gay ra
nhitng tac hai xau vé miat méi truong [3].
Nghién ctru nay duoc tién hanh nham muc dich
phét hién cac chung nim c6 hoat tinh phan hay
lignin va cellulose tét, 1am co s& cho viéc xay
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dung phuong phép tach lignin ra khoi ngudn
phé thai dya trén cc bién phap sinh hoc dé co
thé tan dung duoc ngu0n phé thai nong nghiép
va tdi uu quy trinh tién xir ly nguyén liéu trong
qué trinh san xuét nhién liéu sinh hoc.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ngudn mau

Mau nidm dugc thu nhan tir cac doan gd
muc, to ndm, mau nam Ién & khu duy trix sinh
quyén Can Gio; Bidoup, Pa Lat; Nam Céat Tién,
Dong Nai; truong Pai hoc Nong LAm thanh phé
Hb Chi Minh va Tién Giang.

Xac dinh dwong kinh to nAm va dwong kinh
vong phan giai

Mau dugc phan Iap va lam thuan trén moi
truong PGA co b sung khéng sinh. Cac chung
nam duoc cay trén méi truong thach c6 ngudn
carbon duy nhit Ia lignin/CMC. Kha ning phan
hay lignin/fCMC cua cac ching duoc so sanh dua
vao d6 lan ciia to nim va duong kinh vong phéan
giai trén modi truong co chét lignin/CMC. Téc do
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lan to cuia cac chung dugc dénh gia trong thoi  xac dinh sau 4 ngdy nudi ciy lic trong moi
gian 7 ngay. Puong kinh vong phén giai dugc  truong long PGB.

%
.
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Hinh 1. Hinh thai 21 ching nim khi nudi ciy trong dia petri trén méi truong PGA

a. Chung 1; b. Chung 2; c. Chung 8; d. Chung 9; e. Chung 11; f. Chung 16; g. Chung 20; h. Chung 24;
i. Chung 28; j. Chung 29; k. Chung 30; I. Chang 31; m. Chung 35; n. Chung 41; o. Chang 42; p. Chung 44;
g. Chung 46; r. Chung 54; s. Chung BD; u. Chung TG3.
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X4c dinh hoat tinh enzyme

Hoat tinh lignin peroxidase dugc xac dinh
dua vao sy oxi héa xanh methylene lam giam
hap thu ¢ budc séng 664 nm véi hang s6 tat 1a
74 M™cm™. Hoat tinh mangan peroxidase duoc
xac dinh dya vao sy oxi héa phenol red lam gia
tang hap thu ¢ budc séng 610 nm véi hang sb
tat [a 22 mM™cm™. Hoat tinh cellulase dugc Xac
dinh dua trén co s& phan rng tao mau gita
duong khir va thudc thar DNS. Dé xac dinh hoat
tinh ciia hé enzyme cellulase, can str dung CMC
nhu co chat, u dich chiét enzyme v6i CMC
trong 30 phut & nhiét do 50°C.

KET QUA VA THAO LUAN

Pic diém hinh thai cac chiing phan lap

Quan st cac chang nam phan lap dugc, da s6
cac khuan lac déu kho, dang hinh tron. Mau sic
cua cac ching nim da dang, phan I6n I tring va
xanh, tuy nhién, van c6 mét s6 nAm c6 mau sic
ddc trung nhu ching 9 (ndu den); chung 31
(cam); chang 54 (mau héng); chung BD (xanh
réu) va ching TG3 (mau vang cam). Phan I6n
bao tir dang hat, nho va nhuyén; mot s6 khac lai
hinh thanh thanh tirng mang to ndm. G mot s6
ching nhu ching 31, chung 54 va chung TG3,
sic to da hoa tan trong moi truong lam thay doi
mau cia méi truong (nga sang mau vang hoac
nau). Riéng vé chung TG3, chung nAim nay gay
mui khé chiu khi bi phan hay.

Hinh 2.H‘|nh thai 4 ching nam c6 hoat tinh cao
a. Chung 5; b. Chung 10; ¢. Chung 14; d. Chung P201.

Hinh 3. Vong phan giai ctia 4 chang 10, 5, 14 va P201

a. Ching 10 trén méi truong lignin: 1,2 cm; b. chang 10 trén méi truong CMC: 1,0cm; ¢. chang 5 trén moi
truong lignin: 1,1cm; d. ching 5 trén moéi truong CMC: 0,9 cm; e. ching 14 trén moi truong lignin: 0,9
cm; f. ching 14 trén moéi truong CMC: 0,9 cm; g. ching P201 trén méi treong lignin: 1,2 cm; h. chung
P201 trén moéi truong CMC: 0,8 cm. Gi tri thanh ngang: 1 cm.
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Két qua dinh tinh kha ning phan hay lignin
va cellulose
Sir lan to cua c&c ching nam trén hai logi moi
trieong lignin va CMC

Pa sé cac chung ndm cd téc do lan to trén
méi truong CMC nhanh hon so véi trén moi
truong lignin (bang 1). Cac chung 5, 10, 11, 14,
29, 35 va P201 c6 toc do lan to nhanh,trén ca
hai méi truong chon loc dang dwoc tién hanh

khao sét, cu thé trén 0,90 cm/ngay trén moi
truong lignin va trén 1 cm/ngdy trén mai trudong
CMC.
Vong phan gidi cia cac chiing nam trén moi
truong co chat lignin va CMC

Pa s cac chung déu c6 kha ning sinh tong
hop enzyme phan huy lignin va cellulose nhung
khéng dong déu gitra cac ching (bang 2).

Bdng 1. Téc d6 lan to trung binh ciia cAc chiing trén méi truong lignin va CMC (cm/ngay)

, Moi truon Mai truon , Mai truon Maoi truon
Chung lignin ’ CMC ’ Chung lignin ? CMC ’
1 0,61 0,68 30 0,36 0,90
2 0,59 0,66 31 0,74 0,83
5 0,90 1,15 35 1,31 1,16
8 0,67 1,01 41 0,68 1,27
9 0,55 0,75 42 0,81 0,91
10 1,26 1,23 44 0,73 0,83
11 1,33 1,33 46 0,38 0,42
14 0,98 1,18 54 0,71 0,88
16 0,26 0,38 BD 0,29 0,53
20 1,25 0,96 NCT 0,89 1,08
24 0,67 1,23 P201 1,33 1,15
28 1,04 0,72 TG3 0,19 0,32

29 1,31 1,08

Trén mdi truong co chét lignin, da s cac
ching déu c6 hoat tinh, chi c6 chang 8, 42, 46
va TG3 khdng c6 hoat tinh khi tién hanh dinh
tinh vao thoi diém ngay thi tu. Cac ching duoc
tuyén chon c6 hoat tinh cao duya theo thir ty Ia
chang 5, 10, P201, 14, 1 va 20. Cac chung nay
c6 gia tri vong phan giai dao dong ¢ khoang
0,675-1,075 cm. Trén moi truong co chit CMC,
ngoai trir chung 46 va TG3 khong cd hoat tinh
khi tién hanh dinh tinh vao thoi diém ngay tha
tu, cac chung con lai déu cho thiy c6 hoat tinh
trén moi truong co chit CMC. Céc chang c6
hoat tinh cao dugc tuyén chon theo tht tu la
chang 10, 11, P201, 14, 5, 20, 30 va 1. Xét vé
kha nang phan hiy trén ca 2 méi trudng co chat,
trong cac chang duoc lya chon trén méi moi
truong nhan thiy c6 su tuong dong 4 ching
dugc danh gid cao la chung 5, 10, 14 va P201.
Vé hoat tinh riéng caa moéi ching, chang 10
duge danh gid c¢6 hoat tinh cao trén ca hai moi

truong ¢ ty 1€ tuong duong nhau 1,075 cm/moi
truong lignin va 1,1 cm/mdi trudong CMC. Déi
véi chung 5, ching nay cd hoat tinh kha cao,
tuong duong chiing 10 vaéi gia tri 1,075 cm/moi
trwong lignin nhung trén moi truong CMC chi
dat 0,85 cm. Chung 14 lai c6 hoat tinh twong
duong trén ca hai méi truwong, 0,8 cm/moi
truong lignin va 0,85 cm/moéi truong CMC.
Chung P201, chiing ndy c6 hoat tinh trén tuong
dbi cao trén ca hai méi truong co chit, trén
moi truong lignin dat 0,975 cm va trén moi
treong CMC dat 0,9 cm, chi ding sau chiang 10
(1,1 cm).

Chung 1 va ching 20 c6 hoat tinh cao trén
ca hai moi trudng, nhung nhin chung gia tri
van con thap so vai cac chung 5, ching 10,
chung 14 va chang P201. Ngoai ra, chang 11
€O gid tri kha cao trén moéi truong CMC (1.000
cm) nhung gid tri trén moi truong lignin lai kha
thap.
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Bang 2. Vong phan giai cua 25 ching nam trén mai trudng lignin va CMC

Ching Puong Kinh vong phan giai ciia cac ching nam + SE (cm)
Mai treong lignin Moéi truong CMC
1 0,675° + 0,10 0,775° + 0,05
2 0,625 + 0,05 0,675% + 0,10
5 1,075% + 0,05 0,850° + 0,06
8 0,0007 + 0,000 0,325' + 0,05
9 0,475% + 0,21 0,500 + 0,12
10 1,075°+ 0,15 1,100° + 0,12
11 0,300"+ 0,20 1,000® + 0,00
14 0,800 + 0,08 0,850° + 0,06
16 0,525% + 0,05 0,600° + 0,08
20 0,675 + 0,05 0,800% + 0,08
24 0,525% + 0,05 0,350" + 0,06
28 0,475%" + 0,05 0,575 + 0,15
29 0,650°* + 0,06 0,700% + 0,00
30 0,425 + 0,26 0,775 + 0,10
31 0,475% + 0,05 0,500 + 0,00
35 0,625 + 0,22 0,550 + 0,06
41 0,600 + 0,00 0,625 + 0,05
42 0,0007 + 0,00 0,375" + 0,05
44 0,625 + 0,05 0,625 + 0,10
46 0,000° + 0,00 0,000' + 0,00
54 0,650°* + 0,06 0,700% + 0,08
BD 0,625 + 0,24 0,525%+ 0,13
NCT 0,625 + 0,05 0,575 + 0,10
P201 0,975® + 0,21 0,900 + 0,10
TG3 0,0007 + 0,00 0,000 + 0,00
CV % 22,43 12,89

CV: Heé sé bién thién. Trong cting mét cot va cuiing yéu t6 anh hudng, cac gia tri trung binh cd chir cai khéac

nhau chi sy khac biét c6 y nghia (P<0,01).

Tu nhing nhan dinh trén, cac chung: 5, 10,
14 va chang P201 duoc tuyén chon dé tiép tuc
thi nghiém xac dinh hoat tinh enzyme.

Hoat tinh enzyme caa cac ching 5, 10, 14 va
P201

Khi tién hanh xac dinh hoat tinh LiP, chung
10 vai gia tri vuot troi 163,391 UI/L duwoc danh
gia 1a chung c6 hoat tinh cao nhat trong 4 chang
da tuyén chon (bang 3). Hoat tinh cua chiing nay
gap 6,3 lan gia tri cua chang 14 (25,799 UI/L),
gap 1,8 lan gia tri cua chung 5 (89,681 UI/L) va
gap 1,7 1an gié tri hoat tinh LiP cua chung P201
(94,595 UI/L). Chung 5 va P201 c6 gid tri gan nhu
twong duong ¢ ngay thir tu, ching 14 ¢4 hoat tinh
LiP yéu nhit trong cac ching khao sét.

38

Két qua & bang 3 con cho thdy, chung 10 cé
hoat tinh MnP cao nhét véi gia tri 0,838UI/L.
Gi4 tri hoat tinh MnP cua ching 10 cao gip 1,3
lan chung 14 (0,656 UI/L), gip 3,7 lan cua
ching 5 (0,227 UI/L) va gip 2,3 lan so véi
chiung P201 (0,364 UI/L). Chung 14 c6 hoat
tinh MnP gan gap 2 lan ching P201 ¢ ngay thir
tu. Chang 5 ¢ hoat tinh MnP yéu hon cic
chung con lai (0,277 UI/L).

Déi voi hé enzyme cellulase, két qua trén
con cho thdy, chung 10 véi gia tri 1098,914
UI/L 1a gié tri cao nhat trong 4 chung khao sat.
So véi cac chung khéc, hoat tinh cellulase cua
chang 10 cao gap 1,89 lan ching 5 va 1,97 lan
ching 14 va gap 1,53 lan chung P201 khi xé4c
dinh hoat tinh tai ngay thi tu; chung 5 va 14 c6
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hoat tinh gan tuong duong nhau: 582,864 UI/L
d6i vai chiing 5 va 558,420 UI/L déi véi chang

14, chung P201 c6 hoat tinh dat 715,951 UI/L
va chi dirng sau chang 10.

Bdng 3. Hoat tinh enzyme ciia cac chang 5, 10, 14 va P201 sau 4 ngay nudi lic (UI/L)

, Hoat tinh trung binh + SE (UI/L)
Ching Hoat tinh LiP MnP Cellulase
5 89,681"+5,63 0,227° + 0,02 582,864° + 57,23
10 163,391% + 13,95 0,838% + 0,05 1098,914° + 20,51
14 25,799+ 7,37 0,656® + 0,09 558,420° + 38,51
P201 94,595° + 11,26 0,364° + 0,01 715,951° + 40,19
CV (%) 10,81 10,45 5,58

Ghi chd: nhu bang 2.

Khio sat cac diéu kién anh hwéng dén sy sinh téng hep enzyme phan giai lignin va cellulose
Bdng 4. Hoat tinh LiP trong thi nghiém khao sét thoi gian va méi truong t6i vu

Ngay Hoat tinh LiP trung binh + SE (UI/L)
Mai truong PGB Moi truong avicel
1 27,0277+ 2,13 18,428° + 3,7
2 84,767° + 3,69 45,455 + 8,51
3 108,108 + 7,67 93,366° + 10,64
4 163,391° + 13,95 131,450° + 12,94
5 223,587% + 9,28 158,477% + 9,75
6 187,961° + 9,75 122,850° + 5,63
CV% 6,56 9,55

Ghi chd: nhu bang 2.

Dua theo két qua ¢ bang 4, trén ca hai moi
truong khao sat, hoat tinh enzyme déu dat cao
nhit vao ngay thu 5, dat 223,587 UI/L di voi
mdi trudng PGB va 158,477 UI/L d6i voi moi
truong avicel. Két qua bang 4 con cho thay hoat
tinh & moi truong PGB & tit ca cac ngay khao
sat déu dat gia tri cao hon so v6i méi truong

avicel. Trén méi truong PGB, hoat tinh dat cao
nhit & ngay th nim va biat dau giam
& ngay thr sau. Trén méi truong avicel cling
tuong tu, hoat tinh enzyme dat cao nhit &
ngay thir 5 va kém hon hoat tinh trén moi
truong PGB ciing tai thoi diém ngay tha nim
12 65,110 UI/L.

Bdng 5. Hoat tinh MnP trong thi nghiém khao sat thoi gian va moi truong t6i wu

Ngay Hoat tinh MnP trung binh + SE (UI/L)
Moi truong PGB Moi truong avicel

1 0,571® + 0,03 0,390 + 0,02
2 0,643® + 0,04 0,474% + 0,03
3 0,935°+ 0,11 0,299% + 0,04
4 0,299° + 0,03 0,136° + 0,02
5 0,253+ 0,03 0,110° + 0,01
6 0,208°+ 0,02 0,071° £ 0,02

CV% 10,88 10,37

Ghi chd: nhu bang 2.

Két qua & bang 5 cho thdy, trén méi truong

PGB, hoat tinh MnP dat cao nhét tai ngay thtr ba

14 0,935 UI/L, hoat tinh da dat muc cao tir ngayrl
(0,571 UI/L) va ting nhanh tir ngay tha hai dén
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ngay tha ba (tang 0,292 UI/L) va sau do giam
manh tir ngay thir ba dén ngay thir tu (glam 0,636
UI/L), tiép tuc giam cham lai & cac ngay tiép
theo. Trén moéi truong avicel, hoat tinh enzyme
lai dat cao nhat tai ngay thir hai: 0,474 UI/L. Sau
ngay nay, hoat tinh bt dau giam va giam nhanh
nhat tur ngay thir hai dén ngay thir tu, trung binh
mdi ngay giam 0,169 UI/L va sau d6 bat

dau giam cham lai tir ngay thir tu.

O mdi truong PGB, hoat tinh enzyme déu cao
hon so véi trén méi truong avicel & tit ca cac
ngay. Gié tri hoat tinh cao nhat tai ngay thir ba
trén moi trudng PGB cao gap 1,97 1an so véi hoat
tinh cao nhit tai ngdy thir hai trén méi truong
avicel.

Bdng 6. Hoat tinh cellulase trong thi nghiém khao sat thoi gian va méi truong tbi uu

Ngay Hoat tinh cellulase trung binh + SE (UI/L)

Moi truong PGB Moi truong avicel
1 707,802° + 61,16 686,074° + 96,07
2 884,346° + 24,89 865,333" + 50,88
3 979,407° + 21,56 2340,148% + 14,11
4 1063,605° + 26,19 533,975” + 65,86
5 292,247° + 24,89 406,321% + 52,39
6 129,284" + 20,51 218,914°+ 9,41

CV (%) 4,89 6,72

Ghi chi: nhu bang 2.

Trén moi truong PGB, hoat tinh tang tu
ngay tha 1 va dat cao nhat ¢ ngay tht 4
(1063,605 UI/L), sau do6 bat dau giam (bang 6).

Trén mdi trudng avicel, hoat tinh cao nhat dat
2340,148 UI/L tai ngay thir ba cao gip 2,2 lan
hoat tinh cao nhit dat tai ngay thir 4 trén moi
trudng PGB. Hoat tinh trén ca hai mdi truong gan
nhu bang nhau tai thoi diém do ¢ ngay thir 1 va
ngay thir hai, nhung dén ngay thir ba, hoat tinh
tang nhanh s0 vGi ngay thir hai, va sau dé lai giam
manh tir ngay thir ba dén ngay thir tu. Sau ngiy
thir tu hoat tinh giam cham lai, tuy nhién, & ngay
thi ndm va tht sdu hoat tinh van cao hon so véi
mdi trudng PGB. Do d6, riéng ddi véi hoat tinh
enzyme cellulase, hoat tinh trén moi truong avicel
ca0 hon nhiéu so véi trén méi truong PGB.

KET LUAN

Nghién ciru nay dd phéan lap va thu nhan
dugc 25 ching nam, trong d6 ¢6 ching 5, chiing
10, chang 14 va chang P201 d4 thé hién dugc
két qua rd rét. Hoat tinh LiP dat gia tri cao nhat
vao ngay thir ndm trén moéi truong PGB, hoat
tinh enzyme MnP dat gia tri cuc dai tai ngay ba
trén moi truong PGB. D6i voi hé enzyme
cellulase, hoat tinh enzyme cao hon & moi
truong PGB va dat cao nhat vao ngay ba. Moi
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truong avicel thich hop hon cho viéc thé hién
hoat tinh cellulase trong khi ¢6 moéi truong PGB
thich hop hon cho sy thé hién hoat tinh
ligninase.

Can nghién ctru siu hon méi twong tac gitra
cac hoat tinh enzyme LiP, MnP va cellulase,
ciing nhu khao st mi twong tac giita hoat tinh
enzyme vgi duong kinh vong phén giai va su
lan to ctia nam dé hiéu rd sy anh huong cua hé
enzyme dén sy phat trién ciing nhu sy phan giai
lignin caa cac chang nam.
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ISOLATING, EVALUATING AND OPTIMIZING LIGNOCELLULOSIC
DECOMPOSITION OF VARIOUS MICROBIAL STRAINS

Nguyen Ngo Yen Ngoc', Luong Bao Uyen?, Bui Minh Tri*

!Nong Lam University, Ho Chi Minh city
“University of sciences, Ho Chi Minh city

SUMMARY

This research was conducted in order to find out active strains those can well decompose and remove
lignin from agricultural waste sources for the production of biofuels by biological pathways. Fiffty fungal
strains were isolated and assessed degree of lignin and cellulose degradation based on speed and diameter of
round-resolution on lignin and CMC medium. The experiment was expected to select highly active strains in
biomass degradation ability. The selected strains were determined enzymatic activities including Lignin
peroxidase, Manganese peroxidase and Cellulase. We also tested factors those could affect the biosynthesis of
lignin and cellulose enzymes, it was indicated that the 4 strains: strains 5, 10, 14 and P201 were superior as
compared with other strains. Based on enzyme assay, the strain 10 shown up to 163.391 UI/L 0.838 UI/L and
1098.914 UI/L for LiP, MnP and cellulase activities, respectively, this strain was considered to be the most
active on both ligninase and cellulase systems. The obtained results also showed that avicel medium was
suitable for the biosynthesis of cellulase enzyme; While, PGB medium was suitable for biosynthesis enzyme
ligninase system. LiP activity was highest on the fifth day in PGB medium; with a value of 223.587 UI/L.
MnP activity reached maximal value on the third day in PGB medium with a value of 0.935 UI/L. For
cellulase enzyme systems, enzymatic activity on avicel medium was higher on PGB medium and achieved the
highest value on the third day with a value of 2340.148 IU/L.

Keywords: Phanerochaete chrysporium, cellulase, laccase, lignin peroxidase, lignocelluloses, mangan
peroxidase.
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