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Tém tit: Hé enzyme phan huy lignin bao gdm cac enzyme manganese peroxidase (MnP), lignin
peroxidase (LiP), laccase (Lac) c6 kha nang phan huy hop chat phtrc tap kho phéan hiy, 1a lignin.
Ngoai ra, nhiéu nghién ctru da cho thay hé enzyme phan huy lignin ¢6 kha nang phén huy cac hop
chat hitu co doc hai nhu cac loai thudc trir sau, cac hop chat phenolic, thudc trir co glyphosate, ..
Trong d6 MnP tir ching nAm muc tring Phanerochaete chrysosporium dugc xem 1a c6 kha néng
phan huy glyphosate. Muc ti€u cua nghién ciru nay 1a tang hiéu qua phan hiy glyphosate qua viéc
khao sat cac yéu td tac dong gdm nong d6 glucose, ammonium tartrate va thoi gian nudi cay dé
tang kha ning sinh tong hop MnP tir nAm Phanerochaete chrysosporium. Két qua nghién ctru da
cho thdy hoat tinh MnP sinh téng hop dat 49,75UI/L & didu kién moi truong PGB chita 0,2%
glucose, 5g/L ammonium tartrate va thoi gian nudi 9 ngay. Ngoai ra nghién cuu cling da chung
minh dugc kha nang phan hiy glyphosate cia MnP la cao hon LiP va Lac.

Tuwr khoa: Phanerochaete chrysosporium, phan hily glyphosate, manganese peroxidase (MnP).

1. Gi6i thigu

Theo nhu nhiéu nghién ciru trude day, hé
enzyme phan huy lignin tir nAm muc trang co
kha nang xtr 1y cac tac nhan gy 6 nhiém moi
truong rat tdt. Phanerochaete chrysosporium 1a
loai nidm thudc ho Phanerochaetaceae. Chting
¢6 kha ning sinh tong hop cic enzyme thudc hé
enzyme phan huy lignin trong dé cé lignin
peroxidase (LiP), manganese peroxidase (MnP)
va laccase (Lac).
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Glyphosate 1a chat diét co duoc sir dung
rong rai trong canh tic ndéng nghiép.
Glyphosate cling la doc t6 dbi voi ca, mot sO
loai giun dat, dong vat khong xuong song trong
nuéc va nhiéu loai dong vat trén can [1]. O
ngudi, glyphosate anh huong dén vi khuén
duong rudt qua con duong shikimic acid, 1a mot
chat doc dbi voi hé than kinh, gan, than va la
chat gay ung thu [1, 2].

Nghién ctru cua Pilar Castillo dad chung
minh dugc kha nang phan huy glyphosate cua 2
enzyme thudc h¢ enzyme phén huy lignin la
Lac va MnP. Trong d6, MnP c6 kha nang phan
hay 100% glyphosate trong 24 gid & diéu kién
in-vitro [3].
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P. chrysosporium c6 thé phat trién soi ndm
trong moi truong long va tdng hop MnP. Do do,
muc ti€u cua nghién cru nay la tang hi¢u qua
phan huy glyphosate qua viéc tdng kha néang
sinh tong hop MnP tir P. chrysosporium.

2. Vit liéu phuwong phap
2.1. Chung vi sinh

Chung nidm muc tring P. chrysosporium
dugc cung cap boi phong thi nghiém Cong nghé
enzyme, B0 mon Sinh hoa, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Ty nhién, PHQG
Tp. H6 Chi Minh.

2.2. Enzyme thuong mai

Lignin peroxidase (EC 1.11.1.14), manganese
peroxidase (EC 1.11.1.13) tr P. chrysosporium va
laccase (EC 1.10.3.2) tir Trametes versicolor dugc
mua tr Sigma—Aldrich (Steinheim, Germany).

2.3. Glyphosate

Thube diét c0 khong chon loc Glyphosan
480 SL- san pham cua Céng ty C6 phan Bao vé
Thyc vat An Giang.

2.4. Méi trwong nudi cay

Moi truong PGA (Potato Glucose Agar)
gdm cac thanh phan: dich khoai tdy dun soi (tir
200g khoai tay), 20g glucose va 20g agar hoa
trong 1L nudc cit. Moi truong PGB (Potato
Glucose Broth) chita cting cac thanh phan nhu
PGA ngoai trir agar. TAt ca cac mdi truong
dugc hap khir tring & 121°C trong 15 phit.

2.5. Thiét lgp thi nghiém

2.5.1. Anh hieong ciia thoi gian nudi cdy

Chung ndm 7 ngdy tudi trén méi trudng
thach nghiéng PGA duoc chuyén sang méi
truong PGB. Ching duoc nudi cdy lic & nhiét
d6 phong (khoang 30°C) va duoc khao sat hoat
tinh MnP sau 5, 7,9, 11,13, 15 ngay.

2.5.2. Anh hieong ciia nong dg glucose

Nim duoc nudi cdy trong mdi truong PGB
¢6 bd sung ndng do glucose khac nhau (1, 2, 3,
4, 5 %) theo thoi gian dugc xac dinh & muc
2.3.1, hoat tinh MnP duogc xac dinh dé danh gia
anh huong cuiia ndng do glucose.

2.5.3. Anh huéng cia nong dé ammonium
tartrate

Ném duoc nudi cdy trong moi trudng PGB
v6i nong do glucose theo két qua cua khao sat
2.3.2 va bd sung ammonium tartrate vGi cac
ndng d6 khac nhau (0.1, 0.2, 0.4, 0.8, 1, 2, 3, 4,
5, 6, 7 g/L). Sau khoang thoi gian nudi cdy
thich hop, hoat tinh MnP dwoc xac dinh dé danh
gi4 anh hudng cta ndng dd6 ammonium tartrate.

2.6. Xac dinh hoat tinh MnP

Hén hop phan tng chira 0,1ml sodim lactate
0,25M, 0,05 ml MnSO, 2mM, 0,2 ml albumin
0,5%, 0,Iml phenol red 0,1%, 0,5ml dich
enzyme va 0,05 ml H,O, 2mM pha trong dém
sodium phosphate 0,2M (pH 8). Hon hop duogc
dat & nhiét d6 phong trong 5 phut va két thuc
phan tmg v6i 0,04ml NaOH 2N. D6 hip thu
duoc do ¢ budc song 610nm va dugce biéu thi
theo don vi UI/L. M6t don vi hoat tinh duoc
dinh nghia 13 lugng enzyme can dé oxi hoa 1
mol co chét trong 1 phut [4].

2.7. Khao sat kha nang phdn huy glyphosate cua
hé enzyme phdan huy lignin

Phan Ung phan huy glyphosate duoc thuc
hién & diéu kién in vitro. Hon hop phan tmg c6
tong thé tich ImL chira trong ong eppendorf
bao gém cac thanh phin nhu trong Bang 1.
Phan tng dugc u lic 150 vong/phut trong 24
gio¢ & nhiét d6 37°C. Sau 24 gid, st dung
methanol dé ding phan tng.

Ham luong glyphosate dugc phan tich bang
phwong phép sic ky khi 2 1an khdi phd (GC-
MS/MS) thuc hién bdi Trung tdm dich vu phan
tich thi nghi¢ém TP.HCM theo Martins-Jinior
va cong su [5].
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Bang 1. Thanh phan phan tmg phén hity glyphosate

Mau Enzyme Glyphosate bém
(0.15UI/'mL) (mg/L) acetate
pH 4.5
RO - 10 0,1IM
R1  MnP thuong 10 0,IM
mai
R2  LiP thuong mai 10 0,1M
R3  Lac thuong 10 0,1IM
mai
R4 MnP tu P. 10 0,1M
chrysosporium.
R5 Lactu 10 0,1IM

Pleurotus sp.

3. Két qua va bién luin
3.1. Anh huong ciia thoi gian nudi cdy

Theo nhu Xiong Xiaoping va cOng su,
chung P. chrysosporium bat dau sinh tong hop
MnP sau 4 ngdy nudi cdy. Do do, tién hanh
khao sat khoang thoi gian kéo dai tir 5 dén 15
ngay [6]. Két qua duoc trinh bay ¢ Hinh.1.
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Hinh 1. Anh huéng cua thoi gian nudi cy lén sy
sinh tong hop MnP cta ching P. chrysosporium.

Két qua cho thiy ching ndm bat dau sinh
tong hop MnP sau 5 ngay nudi cay (24.47UI/L)
va dat cuc dai sau 9 ngay (40.42UT/L). Két qua
nay phu hop véi nghién chu cia Xiong
Xiaoping va cong sy, hoat tinh MnP cia P.
chrysosporium cao nhat sau 7 - 8 ngdy nudi ciy
va giam ngay sau nhitng ngdy nudi cdy tiép
theo [6].

Do do, 9 ngay la thoi gian dugc chon cho
cac khao sat tiép theo.

3.2. Anh hueong ciia nong dé glucose

Trong su sinh trudng cua vi sinh vét, glucose
13 ngudn carbon thudng dugc chon dé bd sung
vao mdi trudng nudi cdy. Do d6, tién hanh khao
sat anh huong cua nong do glucose 1én su sinh
tong hop MnP cila ching ndm véi dai nong do
kéo dai tir 1%, 2%, 3%, 4% dén 5%.

Hinh 2 Anh huéng ciia ndng do glucose 1én sy sinh
truong cla chung P. chrysosporium.
Ghi chii: Nong d6 D-glucose: a (1%), b (2%),
¢ (3%), d (4%), e (5%).
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Hinh 3. Anh huong cua ndng do glucose 1én sy sinh
tong hop MnP cua chung P. chrysosporium.

Enzyme duoc thu nhin sau 9 ngdy nudi ciy
va phan tich hoat tinh MnP. Két qua dugc thé
hién & hinh 3.

Két qua hinh 3 cho thiy ndng do glucose
1% va 2% cho hoat tinh MnP cao nhét, 1an luot
1a 42.67 va 41.68 UI/I. Khi nong d6 glucose
cang tang (16n hon 3%) thi hoat tinh MnP cang
giam, ¢ n6ng d6 3%, hoat tinh MnP giam
17.9%, & 4% va 5% lan luot giam 33.6% va
33.9% so voi ¢ nong do 1%.

Theo két qua cua khao sat ndy, ndng do
glucose thich hgp cho sy sinh tong hop MnP
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cua chung P. chrysosporium la 1-2%. Tuy
nhién, néu st dung noéng do glucose 1%, ngudn
glucose s& gan can kiét ¢ cudi pha phat trién.
Nhu vy s& lam rat ngin thoi gian ton tai coa
pha can bang, dan téi lam giam manh kha ning
sinh tong hop MnP ctia ching nim & giai doan
nay. Trong khi do, & néng d6 glucose 2%, khi
budc qua pha can bang, luong glucose trong
mdi truong van con di dé chung nim sinh tong
hop MnP ma khong lam anh huong dén su
khuéch tan ciia oxy vao trong méi truong [6].

Nhu vay, néng do glucose 2% la nSng do
thich hop nhat cho sy sinh tong hop MnP cua
chung P. chrysosporium, va duoc chon dé tién
hanh céc khao sat tiép theo.

3.3. Anh huong ciia nong d¢ ammonium tartrate

Hinh 4. Anh huéng ctia ndong d9 ammonium tartrate lén
su sinh trudng cua ching P. Chrysosporium.
Ghi chti: Nong d6 ammonium tartrate: a (Og/L),
b (0,1g/L), ¢ (0.2¢/L), d (04g/L), ¢ (0.8¢/L), f(1g/L),
g (2¢/L), h (4g/L), i (5g/L), j (6¢/L), k (Tg/L).

Theo nhitng nghién ciu trude, ngudn
nitrogen c6 kha nang lam ting kha nadng sinh
tong hop hé enzyme lignin cta cac ching nim
dam [7, 8]. Theo Tien va Kirk, kha nang sinh
téng hop MnP cia chiung déu st dung ngudn
nitrogen 14 ammonium tartrate. Vi viy, tién
hanh khao sat anh huong cua ndng do
ammonium tartrate (0, 0,1, 0,2, 0,4, 0,8, 1, 2, 4,

5,6 va 7 g/L) trong mdi trudng nudi cdy véi 2%
glucose. Mau duogc thu sau 9 ngay nudi dé phan
tich hoat tinh MnP.

Khi nong d ammonium tartrate ting tir 1
dén 7g/L, sinh khdi ndm bat dau giam. Két qua
nay phu hop vdi nghién ctu cua Qian va cong
su [9]. Anh huéng ciia ammonium tartrate 1én
qua trinh sinh téng hop MnP dugc thé hién
trong Hinh 5.
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Hinh 5. Anh huéng ctia ndng d9 ammonium tartrate 1én
su sinh téng hop MnP cua ching P. chrysosporium.

Két qua tir hinh 5 cho thay xu hudng ting
Ién cta hoat tinh MnP khi néng do ammonium
tartrate tang tur 0,2 dén 5g/L, hoat tinh dat gia tri
cao nhat & nong d6 ammonium tartrate 5g/L 1a
49,75 UI/L ( ting 26% so v6i mau ddi ching).
O n6ng d6 6 va 7 g/L, hoat tinh MnP co6 dau
hiéu suy giam. Két qua cta khao sat ndy hoan
toan phu hop voi nghién cuu trudc d6 cua Y
Qian va cong su [9]. Nhu viy, ndng do
ammonium tartrate tot nhit cho sy sinh tong
hop MnP cua chung P. chrysosporium trong
nghién clrunay 1a 5 g/L.

Tir két qua ctia céc khao sat trén, trong didu
kién nudi cdy trén moéi trudng PGB sir dung 2%
glucose va 5g/L ammonium tartrate, hoat tinh
MnP ctia ching P. chrysosporium dat 49,75
UIL ting 167,3% so voi gid tri ban dau
18,6 1UI/L.

Danh gia kha nang phan hiy glyphosate.

Nghién ctu cua Leticia Pizzul va cong su
da chung minh dugc kha néng phan huy
glyphosate tinh sach cia hé enzyme phan hiy
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lignin. Do d6, trong nghién cuu nay, chung t6i
sit dung glyphosate thuong mai dé thuc hién
khao sat kha nang phan huy béi hé enzyme
phan hay lignin (enzyme thuong mai va
enzyme thu tir dich nuoi cdy).

Bang 5. Hiéu suat phan hity glyphosate ciia MnP,

LiP va Lac
Mau Enzyme Hiéu sut
(0.15U1/ml) phén huy (%)
RO - 0
R1  MnP thuong mai 48,8
R2  LiP thuong mai 0
R3  Lac thuong mai 50,5
R4  MnP tr 40

P. chrysosporium.

Két qua tir bang 5 cho thiy Lac va MnP ¢c6
kha nang phan hay glyphosate ngay ca khi
khong c¢6 sy hién dién ciia cac yéu t6 hd tro.
Dong thoi, két qua ciing cho thay LiP khong c6
vai trd trong viéc phan hay glyphosate, két qua
nay hoan toan phu hgp véi nghién ctru trude
day [10].

4. Két luan

Kha ning sinh tong hop MnP ciia chﬁng P.
chrjysosporzum bi anh huong boi cac d1eu kién
nudi ciy gom thoi gian nudi cdy, nong do
glucose va nong d6 ammonium tartrate. Trong
do6, diéu kién sinh tong hop MnP ciia ching P.
chrysosporium tot nhét trong nghién ciru nay 1a
60 100 mL moi truong PGB vai 2% glucose, 5
¢/L ammonium tartrate sau 9 ngay nudi cdy.

Nghién cuu nay da danh gia duoc kha nang
phan huy glyphosate ciia enzyme thuong mai
LiP, MnP, Lac dang tinh sach va dich enzyme
MnP thé nudi cdy tir nAm P. chrysosporium.
Higu suat phan hiy glyphosate dat tur 40- 50% ¢
diéu kién khong co cac yéu td h trg.

Loi cam on

Nhom tac gia cam on S¢ Khoa hoc va
Cong nghé¢ thanh pho H6 Chi Minh da ho trg tai
chinh cho nghién ctru nay.
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Abstract: Ligninolytic enzymes including manganese peroxidase (MnP), lignin peroxidase (LiP),
laccase (Lac) have ability to degrade lignin and difficult decomposing compounds. Many studies
proved that ligninolytic enzymes have ability to degrade glyphosate, in which, MnP produced by the
white rot fungus Phanerochaete chrysosporium is able to degrade this herbicide. One of the
approaches to increase the efficiency of glyphosate degradation is the enhancement of the MnP
activity in P. chrysosporium. The aim of this study was to increase the efficiency of glyphosate
degradation by investigating some factors such as glucose, ammonium tartrate concentration and
culture time, which can affect the enhanced MnP biosynthesis in P. chrysosporium. The fungus
produced higher levels of MnP (up to 49.75 UI/L) when the glucose concentration was 0.2% (w/v), the
ammonium tartrate concentration was 5 g/L, and the culture time was 9 days. MnP of P.
chrysosporium was able to degrade 40% glyphosate after 24h of incubation.

Keywords: Phanerochaete chrysosporium, glyphosate degradation, manganese peroxidase (MnP).



