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TUYEN CHON VA NGHIEN CUU KHA NANG SINH TONG HOP
MANGANESE PEROXIDASE (MnP) CUA CHUNG NAM LON,
PINH HUGNG UNG DUNG PHAN HUY LIGNIN
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TOM TAT

Manganese peroxidase (MnP) 1a enzyme c6 kha nang phan huy lignin va mét s6 hop chit hiru co doc hai.
MnP dugc sinh tong hop boi nam, vi khuan va xa khuéan. Trong nghién ciru nay trinh bay két qua tuyen
chon chung nim sinh tong hop MnP va nghién ctru kha sinh tong hop MnP cia ching ndm dugc tuyen
chon. Két qua nghién cuu da tuyen chon duogc ching nim Pleurotus sp. PL3 c6 hoat tinh MnP manh nhét
trong s6 8 ching ndm khao sat. Hoat tinh sinh téng hop MnP ctia ching Pleurotus sp. PL3 dat 2,03 U/mL &
dleu kién moi truong PDA co bd sung NH4NO3 0,5%, glucose 3%, pH 7,0, nhiét d6 30°C trong 9 ngay nudi
cay Nghién ciru nay la co s& dé san xuit enzyme MnP tmg dung phan hay lignin trong céng nghiép ché
bién gd.
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SUMMARY

Manganese peroxidase (MnP) is an enzyme that is able to degrade lignin and some toxic organic compounds.
MnP is biosynthesized by fungi, bacteria and actinomycetes. In this study, the result of the selection of MnP
biosynthetic fungal strains and their MnP biosynthetic potential are presented. Research results have selected
the fungal strain Pleurotus sp. PL3 with the strongest MnP activity among the 8 investigated strains. MnP
biosynthetic activity of Pleurotus sp. PL3 strain reached 2.03 U/mL in PDA medium supplemented with 0.5%
NH4NO;, 3% glucose, pH 7.0, temperature culture 30°C for 9 days culture. This research is the basis for the
production of MnP enzyme to degrade lignin in the wood processing industry.
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I. DPAT VAN BE

Manganese peroxidase (MnP, EC 1.11.1.13) la
mdt glycoprotein  peroxidase phu thudc
H,0,. Enzyme MnP duoc tim théy & hau hét
cac loai nAm théi tréng va mot s6 vi khuan (Qin
et al., 2017). Trong ty nhién, enzyme MnP xuc
tac qua trinh depolyme hoa lignin thuc vat va la
thanh phan cia phic hop enzyme phan huy
lignin gébm manganese peroxidase, lignin
peroxidase va laccase. MnP c¢6 thé phan huy
lignin dang phd bién, ciing nhu hemicellulose,
cellulose va lignin trong ndng nghiép (Torres
va Ayala, 2010). MnP c6 thé duoc sit dung
trong nhiéu tmg dung coéng nghiép, bao gdm
cong nghiép bot gidy, xir Iy nudc thai, san xuat
nhién liéu sinh hoc, loai bo thuéc nhudm, tao
bot sinh hoc, tay tring sinh hoc va lam trong
chiét xudt nudc trai cdy (Kumar va Kumar
Arora, 2022).

Lignin chiém ty 18 cao trong sinh khdi thuc
vat voi ham luong khoang 10 - 30%. Lignin 1a
hop chit di vong cao phén tir, kho loai bo
trong qua trinh san xuét gidy va ché bién gb
(Gonzalo et al., 2016). Hién nay, trong qua
trinh san xuat da ap dung mot s6 phuong phap
dé giam thiéu ham luong lignin. Trong do,
phan huy lignin bang enzyme dang la giai
phap c6 nhiéu wu viét trong cong nghiép
(Kumar va Kumar Arora, 2022).

Nghién ctru nay trinh bay két qua tuyén chon
chung nam sinh tong hop MnP va nghién ctru
kha sinh tong hop MnP cua ching nim duoc
tuyén chon 1a co s¢ san xuat enzyme MnP ting
dung phan huy lignin trong cong nghiép ché
bién gd.

1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Ching giong nam: Tam chung nam (nam so
trang - Pleurotus sp. PL1, nam s0 nau -
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Pleurotus sp. PL2, nam so Thai - Pleurotus sp.
PL3, nim linh chi - Ganoderma lucidum, nAm
m& - Agaricus bisporus, ndm rom - Volvariella
volvacea, moc nhi - Auricularia auricula va
dong trung ha thao - Cordyceps militaris) duoc
cung cdp boi Trung tim Nghién ciu va Phat
trién nidm - Vién Di truyén Noéng nghiép Viét
Nam cung cép.

Hoéa chét, thiét bi: Guaiacol, MnSOy, H,0,,
Sodium acetate, Acetic acid duoc cung cip boi
hang Merck. May quang ph6 tir ngoai kha kién
UV - VIS Evolution 350, Thermo Scientific,
MY dugc st dung cho phan tich.

Moi trudng: Mbi truong nudi cidy PDA (200 g
khoai tay got vo, thai hat lyu va dun so6i 10
phut véi 1000 mL nudc. Sau d6 loc qua lop
vai mong, thu dugc dich chiét khoai tay, 20 g
glucoza, 20 g agar); Mdi truong co ban lén
men sinh tong hop MnP (méi truong PDA
dich thé khong bo sung agar). Méi truong
tht hoat tinh MnP (0,56 g MnSOy4, 240 pL
H,0;, 2 mL guaiacol, 20 g agar, thém H,0
dua 1.000 mL).

2.2. Phuong phap nghién ciru

2.2.1. Phuong phdp tuyén chon chiing nim
sinh tong hop MnP

Céc chung ndm duoc nudi cdy trén moi truong
PDA trong dia petri & 30°C dén khi phat trién
kin dia. Dung khoan khoanh khdi thach dat 1én
dia c6 chira moi truong thir hoat tinh MnP, u
30°C trong 5 ngay xac dinh vang chuyén mau
co chat. Chiing ¢6 hoat tinh MnP s& chuyén co
chit xung quanh khéi thach thanh mau do nau.
Hoat tinh MnP ty I¢ thuan véi duong kinh ving
chuyén mau co chit. Dua vao dudng kinh ving
chuyén mau co chét tuyén chon ching nim
sinh tong hop MnP.
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2.2.2. Anh hwéng ciia thoi gian nudi cdy dén
kha nang sinh tong hop MnP

05 khoanh thach gidng ching nam c6 duong
kinh 0,8 cm nudi trong 25 mL moi truong co
ban trong binh tam giac c6 thé tich 100 mL, lic
150 vong/phit & 30°C. Dich canh truong nudi
cdy dugc thu vao cic thoi gian tir 5 dén 15
ngay dé xac dinh hoat tinh MnP.

2.2.3. Anh hwéng ciia néng dj glucose dén
khd ndng sinh téng hop MnP

05 khoanh thach gidng ching ndm c6 duong
kinh 0,8 cm nu6i trong 25 mL mdi trudng co
ban ¢ bd sung néng do glucose khac nhau tir
1 - 5% trong binh tam giac c6 thé tich 100 mL,
lic 150 vong/phut ¢ 30°C. Dich canh trudng
nudi cdy duogc thu sau 9 ngay nudi ciy dé xac
dinh hoat tinh MnP.

2.2.4. Anh huwéng ciia nong dp NH,NO; dén
khd ndng sinh téng hop MnP

Gibng chung ndm (05 khoanh thach c6 dudng
kinh 0,8 cm) dugc nudi trong 25 mL mdi trudng
co ban co bd sung 3% glucose va nong do
NH4NO; khéc nhau tir 0,1 - 5,0 g/L trong binh
tam giac c6 thé tich 100 mL, lic 150 vong/phut
& 30°C. Dich canh truong nudi cay duoc thu sau
9 ngay nudi cdy dé xac dinh hoat tinh MnP.

2.2.5. Anh hwéng ciia pH méi truwong ban diu
dén kha nang sinh tong hop MnP

Gidng ching nam (05 khoanh thach ¢6 duong
kinh 0,8 cm) dugc nuoi trong 25 mL mobi
truong co ban c¢6 bd sung 3% glucose, 5 g/L
NH4NOs, pH moi truong khac nhau tr 5 - 9,
trong binh tam giac co thé tich 100 mL, lic 150
vong/phut ¢ 30°C. Dich canh truong nudi cdy
duogc thu sau 9 ngay nudi cay dé xac dinh hoat
tinh MnP.

2.2.6. Xdc dinh hoat dp enzyme MnP

Hoat d0 MnP duogc thuc hién béng do quang
pho st dung guaiacol 1am co chat, & A = 470 nm
theo phuong phap moé ta cua Yuan va Jiang
(2003). Mot don vi hoat d6 (U) la lugng
enzyme lam chuyén hoa co chat thanh san pham
bién d6i 1 d6 hip thu & budc song 470 nm & 1
phut trong diéu kién thi nghiém.

III. KET QUA VA THAO LUAN
3.1. Tuyén chon chiing nam sinh tong hop MnP

Tam ching nam duoc nudi cdy trén moi
trudng thach dia PDA va tién hanh tuyén chon
ching nim sinh téng hop MnP theo phuong
phép da mo ta. Két qua dugc thé hién & bang 1
va hinh 1.

Bang 1. Hoat tinh MnP cua cac ching nim nghién ctru

Ching ndm PL1 PL2 PL3 DT AU1 A1 VO1 69
Hoat tinh MnP

(D vung chuyén mau (1,3+0,02 | 1,6 +0,01|23+0,01|20+0,01|1,0+£0,01|2,0+0,01 0 0
co chat, mm)

Hoat d6 MnP (U/mL) | 0,2 £0,05| 0,4 +£0,07|1,5+0,04|0,9+0,04| 0,1+0,1 |{0,9+0,05 0 0

PL1: Pleurotus sp. PL1; PL2: Pleurotus sp. PL2; PL3: Pleurotus sp. PL3; DT: Ganoderma lucidum; Al: Agaricus
bisporus; VOI: Volvariella volvacea; AUI: Auricularia auricula; 69: Cordyceps militaris.

Két qua bang 1 va hinh 1 cho thiy, trong s6 8
chung nim suu tap dugc cb 06 chung c6 hoat
tinh MnP 1a cac chung PL1, PL2, PL3, DT,
AUI1 va Al; 02 chung khong c6 hoat tinh 1a 69

va VOL. Ching c6 hoat tinh MnP manh nhét 1a
PL3 véi vong chuyén hoa co chit dat 2,3 mm
va hoat d0 MnP dat 1,5 + 0,04 U/mL.
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Hinh 1. Hoat tinh MnP ctia cac chung ndm tuyén chon

PL1: Pleurotus sp. PL1; PL2: Pleurotus sp. PL2; PL3: Pleurotus sp. PL3; DT: Ganoderma lucidum;
Al: Agaricus bisporus; VO1: Volvariella volvacea; AU1: Auricularia auricula va 69: Cordyceps militaris;

Theo nghién ctru ciia Nguyen va dong tac gia
(2017), hoat tinh Manganese peroxidase cao
nhit cia chung nim Fusarium sp. trén moi
truong rom ra va trén dam gb lan luot 13 1,76
U/mL vao ngay 9 va 1,91 U/mL vao ngay 12.
Chuang Irpex lacteus F17 sinh tong hop MnP
manh nhét dat 0,95 U/mL sau 84h (Zhao et al.,
2015). Hoat tinh MnP cua chung Pleurotus
ostreatus MTCC 142 ddt bién dat 0,218 U/mL
va 0,273 U/mL khi nudi cdy trén méi trudng co
bd sung cam mi va cam gao (Arunkumar ef al.,
2015). Chang Aspergillus fumigatus VkJ2.4.5
c6 hoat tinh MnP dat 1,34 U/mL sau 6 ngay
nudi cdy (Vivekanand et al., 2011). Ching

Phanerochaete chrysosporium BKM-F-1767
dat 1,3 U/mL sau 7 ngay nudi cay (Moldes et
al., 2003). Nhu vay, hoat tinh MnP cua chung
PL3 béng hodc cao hon mot sb chung nam da
cong bd.

3.2. Anh hudng ciia thoi gian nudi cy

Tién hanh khao sat thoi gian nudi ciy thich hop
dén kha ning sinh téng hop MnP cua ching
PL3 tir 5 ngay dén 15 ngay. Két qua cho thiy
kha ning sinh tong hop MnP ting dan theo thoi
gian nudi cdy va dat cao nhat sau 9 ngay véi
hoat tinh MnP dat 1,59 U/mL (Hinh 2a).
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Hinh 2. Anh huong cua thoi gian nudi cdy (A) va ndng do glucose
dén kha nang sinh tong hop MnP cta ching Pleurotus sp. PL3

Thoi gian sinh tong hop MnP cua chung trén mdi truong dam gb 13 12 ngay (Nguyen et al.,

Fusarium sp. trén moi truong rom ra la 9 ngay,
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¢6 kha ning sinh tong hgp MnP manh sau 6
ngdy nudi cdy (Vivekanand et al, 2011).
Chung Phanerochaete chrysosporium BKM-F-
1767 sau 7 ngay nudi cdy (Moldes ef al., 2003).
Nhu vdy, thoi gian sinh tong hop MnP cia
chung Pleurotus sp. PL3 tuong duong ching
Fusarium sp. trén moéi truong rom ra va dai
hon so v&i mét s6 ching nAm di cong bo.

3.3. Anh hudng ciia nong d glucose

Trong su sinh truong cla vi sinh vat, glucose 1a
ngudn carbon thudng dwoc chon dé bd sung
vao méi trudng nudi cdy. Do d6, tién hanh
khao sat anh huong cua ndng d6 glucose 1én su
sinh tong hop MnP ctia chiing ndm vé&i nong do
kéo dai tir 1%, 2%, 3%, 4% dén 5%. Két qua
hinh 2B cho thdy nong d6 glucose 3% cho hoat
tinh MnP cao nhét dat gia tri 1a 1,693 U/mL.
Khi ndng d6 glucose cang giam (nho hon 2%)
thi hoat tinh MnP cang giam, ¢ nong d6 1% thi

2,5

2

Hoat dé MnP (Ulml)

Nong do NH4N03 g/l)

hoat tinh MnP giam 24,57%, & nong do 2%
giam 0,05% so v6i & ndng d6 3%. Khi ndong do
glucose cang tang (16n hon 4%) thi hoat tinh
MnP ciing cang giam, & ndng d 4%, hoat tinh
MnP giam 26,04%, & 5% giam 37,86% so véi
& ndng do 3%. Theo két qua cia khao sit nay,
ndng d6 glucose thich hop cho sy sinh tdng
hop MnP cia chung PL3 1a 2 - 3%.

3.4. Anh hudng cia nong do NH,NO3

Theo nhimng nghién ciru trudc, ngudn nitrogen
c¢6 kha niang 1am ting kha ning sinh téng hop
hé enzyme lignin cia cac ching nim dam
(Abdel-Hamid et al., 2013; Ginterova et al.,
1980). Vi vay, tién hanh khao sat anh hudng
cia néng d6 NH4NO; (0,1; 0,5; 1; 2; 5 g/L)
trong moi truong nudi cdy. Mau dugc thu sau 9
ngdy nudi dé phan tich hoat tinh MnP. Anh
hudng ctia NH4NO; 1én qua trinh sinh tong hop
MnP duoc thé hién trong hinh 3.
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Hinh 3. Anh huéng ctia ndng d6 NH4;NOs (A) va pH méi truong ban dau (B)
dén kha nang sinh tong hop MnP cta chung Pleurotus sp. PL3

Két qua tir hinh 3A cho thay xu hudng ting lén
cua hoat tinh MnP khi néng do NH4NOs tang
tr 0,1 dén 5 g/L, hoat tinh dat gia tri cao nhét &
noéng d6 NH4;NOs3 5 g/L 1a 1,983 U/mL. Nhu
vay, néng do NH,4NO; tdt nhat cho su sinh téng
hop MnP cta chung PL3 trong nghién ctru nay
las g/L.

3.5. Anh huéng ciia pH méi truwong ban dau

pH moi truong ban dau anh huong dang ké dén
kha ning sinh truong va sinh téng hop enzyme
clia cac ching vi sinh vat. Két qua tir hinh 3B
cho thiy hoat tinh MnP khi pH méi trudng ban
dau béng 7 13 cao nhit dat gia tri 1a 2,035
U/mL. Khi pH giam (dudi pH 6) hoac tang
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(trén pH 8), hoat tinh enzyme MnP c6 xu
hudng giam, & pH 6 gidam 43%, ¢ pH 5 giam
95,18%, ¢ pH 8 giam 44,71%, ¢ pH 9 giam
70% so véi hoat tinh enzyme & pH 7. pH méi
truong ban dau bang 7 thich hop cho kha ning
sinh tong hop MnP cua ching PL3.

Trong nganh cong nghiép gidy va bot gidy,
viéc str dung MnP dan dén giam tiéu thu ning
lwong trong nghién co hoc (Hofrichter et al.,
1999). Enzyme MnP dugc coi 1a mdt enzyme
quan trong trong qud trinh phan huy sinh hoc
lignin do kha nang xtc tac truc tiép qua trinh
oxy hoa cac hop chét ¢ thé oxy héa khir cao.
Mot trong nhiing ung dung cong nghiép quan
trong nhét cia MnP 13 trong qua trinh loc sinh
hoc trong nganh cong nghiép gidy va bot gidy
dé thay thé chit doc hai khong than thién véi
mdi trudng do hoa chat clo hoa dé tiét kiém chi
phi ning lwong nghién co hoc (Hakala et al.,
2005). Nhing lgi ich tiém ning cia cong
nghiép ché bién gidy nghién biang MnP bao
gdm giam ham luong lignin cua bot gidy, giam
thoi gian nghién bot, giam tiéu thu hoa chat tay

trang va cai thién do bén, dic tinh do6 bén cia
bot gidy va dic tinh do bén cia gidy (Sellami et
al., 2022). Nhu vy, MnP san xuét tir ching
Pleurotus sp. PL3 c6 tiém nang 16n tmg dung
trong cong nghiép ché bién gidy va bot gidy tai
Viét Nam.

IV. KET LUAN

D3 tuyén chon dugc chung ndm so Pleurotus
sp. PL3 ¢6 kha ning sinh tong hop enzyme
MnP manh. Ching Pleurotus sp. PL3 sinh tong
hop MnP manh trong mot s6 diéu kién moi
truong PDA c6 bo sung NH4NO; 0,5%,
glucose 3%, pH 7,0, nhiét do 30°C trong 9
ngdy nudi cdy. Diéu kién 1én men va thanh
phan moi truong ¢ thé duge sir dung dé 1én
men san xuit enzyme MnP ng dung phan huy
lignin tir ching nim so Pleurotus sp. PL3.

Loi cam on:

Két qua nghién ciru nay dwoc tai tro kinh phi
tir @é tai KH&CN cdp B6 GD&DPT, ma sé dé
tai: B2020-TNA-14
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