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NGHIEN CUU PANH GIA HOAT TINH HE ENZYME NGOAI BAO CUA
NAM SO TRANG Pleurotus pulmonarius

Nguyén Lam Anh, Nguyén Thi Tam Thu”, Pham Kién Cudng, Nguyén Vin Hoang

Tém tit: Hé enzyme phén iy lignin bao g&m cac enzyme manganese peroxidase (MnP),
lignin peroxidase (LiP), laccase (Lac) co kha nang phdn hiy cdc hop chat hitu co kho phdn
hiy (POPs). Cac enzyme ngogi bao ndy chu yéu duwoc sinh ra do cac logi ndm c6 kha nang
sinh trwong trén co chat chia lignin nhie ndm so, nam dam. Miin trong nam so va méi truong
nuéi cdy dang dich thé chira ham Zwong cao cac enzyme nay Nghién ctru nay trinh bay két
quda phan tich ham Zu’ong cac enzyme nay khi nuéi cdy nam so trong mot so moi truong dang
dich thé khac nhau va dich chiét enzyme tir miin trong nam. Két qud phan tich cho thay dich
chiét tir min trong nam so ¢é mdt ca 3 logi enzyme nay voi hoat do cao nhat. Bai bdo nay
ciing budc dau thir nghzem kha nang xur Iy cac chat hitu co kho phdn huy cua dich chiét
enzyme. Két qua nghién ciru budc dau cho thay tuy tong do déc trong ddt kha cao, khodng
6877 pg TEQ/g dat nhu’ng sau 5 ngay xir Iy bang enzyme da gzam khoang 18%. Ham lztong
2,4-D, 2,45-T ciing gzam khoang 15% sau 5 ngay Két qua nay cho thdy vai tro ctia Cac
enzyme ngoai bdo ciia nam so trong qud trinh xi Iy dat 6 nhiém dioxin.

Tir khéa: Enzyme ngoai bao; Nam so; Lignin peroxidase; Mangan peroxidase; Laccase
1. PAT VAN PE

Dioxin 13 san phiam phuy cua chét diét c6 ma quan doi My da rai xudng mién Trung va mién
Nam Viét Nam trong nhitng ndm chién tranh. Tai cic sin bay Bién Hoa, Pa Ning va Phu Cat la
nhitng noi dy trir va phun rai chat diét c6 nhiéu nhat. Thanh phan cta chat diét co la cac hop chat
hiru co kho phan hity (POPs = Persistant Organic Pollutants) bao gdm cac dong phan doc nhat ciia
dioxin nhu 2,3,7,8-TCDD (Tetrachloro dibenzo-p- dioxin), 2,3,5,7,8-PeCDD (Pentachloro
dibenzo-p-dioxin), dibenzofuran va 2,4-D (2,4-dichlorophenoxyacetic acid), 2,4,5-T (2,4,5-
Trlchlorophenoxyacetlc acid). bay la cac horp chat tro, kho phén huy trong didu kién ty nhién va
ddc hai voi con nguoi, dong thuc vat va ca vi sinh vat. Cac chat nay c6 thé lan truyén theo nhidu
con dudng khac nhau gdy 6 nhidém dat, nude mat va nuéc ngam & cac khu vuc 1an can [1, 2, 4].

Hién nay, & Viét Nam va trén thé gidi da c6 nhiéu bién phéap dé xir Iy cac hop chat hitu co kho
phan huy va dioxin nhu chén 1ip, nung & nhiét do cao, ding dung dich dé hap phu,... Tuy nhién,
cac bién phap nay doi hoi chi phi cao.

Do vy, viéc nghién clru tim ra phuong phap xu ly cac chat ddc hoa hoc chira dioxin trong dat
phu hop dong thoi ¢6 kha ning phuc héi dat sau xir 1y 14 rat can thiét. Hién nay, phuong phap sinh
hoc dang dugc cac nha khoa hoc quan tam béi ching than thién vdi moi truong va mang lai hi€u
qué kinh té cao [1, 2, 4].

Trong cac phuong phap phan huy sinh hoc, su dung enzyme ngoai bao dang tr¢ thanh cong cu
¢6 hiéu qua cao bai chiing c¢6 kha nang xtr Iy chat 6 nhiém & nong do cao. Cac enzyme ngoai bao
tham gia vao qua trinh phan huy, chuyén héa cac hop chat POP nhu laccase (Lac), Mangan
peroxidase (MnP) va Lignin peroxidase (LiP) tir cac chung vi sinh vat dugc quan tdm bdi tinh
khong dac hiéu cua cac enzyme nay. Ba loai enzyme nay dugc chirng minh ¢6 kha nang xuc tac
qua trinh phan huy cac hop chét chira vong thom nhu 2,4-D, 2,4,5-T va dioxin ciing di duoc cong
b [1, 2, 4]. Dic biét 1a viéc sir dung két hop ca 3 loai enzyme nay c6 thé phan huy va chuyén hoa
cac chat 6 nhiém c6 do doc cao, kho phan hay nhu dioxin. Co ché xuc tac qua trinh phan huy,
chuyén hoa cac hop chét vong thom nhu DCDD da dugc ching minh (hinh 1) [, 6]. Do do, bai
bao nay trinh bay cac két qua nghién ciru chon lya moi trudng nudi cdy nam so trang dang dich
thé cho hoat tinh cac _enzyme cao nhit so véi mun tréng nim so sau thu hoach. Mot sb két qua
danh gia budce dau vé kha ning phén huy 2,4-D, 2,4,5-T, dioxin boi dich chiét enzyme tir mun
trong nam so trang cling dugc cong bd.
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Hinh 1. Con dwong phdn huy 2,7- dichlorodibenzo-p-dioxin (27-DCDD) boi LiP va MnP [5, 6].
2. NGUYEN VAT LIEU VA PHUONG PHAP
2.1. Nguyén vit liéu va hoa chat
2.1.1. Nguyén vt liéu
Vit liéu tach chiét:
- Mun trong nim so trang Pleurotus pulmonarius PN8 (do Hoc vién Nong nghiép cung cip)
sau thu hoach. ) ) )
- Dich nudi nam so trang Pleurotus pulmonarius PN8 ¢ cac moi truong dich thé khac nhau sau
10 ngay.
2.1.2. Hoa chat
Hoa chat sir dung dé nghién ctru 1a cac héa chét tinh khiét, mirc PA nhu: Na-acetate; Na-tartarat;
Azure B; NaOH; Bovine albumin; MnSQOg; H0; QaCIg; MgSO4; Gluco; KH;POq. (N H4)2SOs,...
duoc nhap ngoai tir cac hang Sigma, Merk. Cac ngudn co chat chira lignin nhu rom, trau, mun cua.
2.1.3. Thiét bi méay méc
Nghién ciru nay da duoc thue hién véi cac thiét bi, may moc tai phong Cong ngh¢ hoa sinh thude
Vién Cong ngh¢ moi - Vién Khoa hoc va Cong ngh¢ quén sy. Cac thiét bi chinh gdbm: Can ky thuat,
may do pH Hanna, tu cdy vo tring Laminar ctia Phap, ti siy Memmert, ndi khir tring Autoclave, ti
nudi 6n nhiét, may ly tim Eppendorf, tu lanh cac loai -40 °C, -20 °C, -80 °C, 16 vi song, pipet tu dong
cua hang Eppendorf, may quang pho UV-VIS, binh nén, dau con, ong ly tam,...
2.2. Phuwong phap
2.2.1. Phirong phdp tdch chiét enzyme
Tach chiét enzyme tir mun trong 1‘12"'1m:’ Mun trong nim so sau thu hoach dugc tach chiét bang
nude theo ti 1¢ nude : mun =2 : 1 (v€ khoi lugng) [3]. Sau do, dé qua dém va ly tam trén may ly
tdm & nhiét d6 phong. Ihu lay dich trong va xac dinh hoat hoat tinh LiP, MnP, Laccase. Cac thi
nghiém duogc ldp lai 3 lan.
_Tach chiét tir dich nudi: Nam so Pleurotus pulmonarius PN8 duoc nudi ¢ cac moi truong dich
the khac nhau chira co chat c6 lignin (M6i truomg dich nudi gom c6: méi truong khoang (MgSOs;
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KHzPO4; CaClz; (NH4)2S04) va bd sung co chit mun cua, trﬁu,’cérn gao, rom véi cac ty 1€ khac
nhau). Nu6i cdy ndm ¢ nhi¢t d¢ 20°C, nuoi tinh trong 10 ngay, lay dich nu6i ly tam thu dich trong
va xac dinh hoat hoat tinh LiP, MnP, Laccase. Cac thi nghiém duoc lap lai 3 lan.

2.2.2. Phuong phap xdc dinh hoat tinh enzyme ngoai bao

Hoat tinh MnP duoc xéac dinh béng su oxy hoa cua phenol do trong sy c6 mét cua hydrogen
peroxide, 1a luong enzyme can thiét d€ oxy hoa phenol do tao thanh 1 UM san pham hap thu budc
song 610 nm trong thoi gian 1 phut [2].

Hoat tinh LiP dugc xac dinh theo phuong phap oxy héa azure B, 1a luong enzyme can thiét dé
phan hily mot lugng azure B twong duong véi sy giam 0,1 don vi OD tai bude song 651 nm trong
thoi gian 1 phut tai pH3 [2, 3].

Hoat tinh laccase 13 lugng enzyme oxi héa 1 pM san pham tir co chat ABTS (2,2-azino-bis 3-
ethylbenzothiazolne-6-sulfonic acid) trong 1 phat [1-3].

Céac hoat tinh enzyme dugc tinh theo cong thic [2]:

6
(A, —A.) X VW X Df x 10

V., xext

Trong do: - U: Hoat d¢ enzyme (U/l); )
- €: Hé s0 hap thy, hé so nay co dinh va phu thudc vao budc song hap thy;
- t: Thoi gian phan tng (phut);
- Vpu: Tong the tich phan tng (ml);
- Ve: Theé tich enzyme (ml); y
- Am: Gia tri do h?lp thu anh sang cia mau thi nghiém,;
- Ac: Gia tri d6 hap thu anh sang ciia mau doi ching;
- Ds: B pha loang.
2.2.3. Pdnh gid kha ndang chuyén héa 2,4-D, 2,4,5-T va dioxin
) Dit 6 nhidm tir sén bay Bién Hoa dugc loai bo da va tap chat. Tron géu, ’léy ngau nhién 100 g
dat kho va tu’g’)’i déu dich enzyme 1én trén cho‘dén kh1 tao bun udt. Mau doi chung dugc tudi 1
luong nudc cat twong tu. Cac mau dugc tron déu, dé toi 5 ngay roi dem phén tich ham lugng 2,4-
D, 2,4,5-T va dioxin.

24-Dva245-T trong (jét duoc phén,tich :[heo tiéu chuan US EPA 3630C; US EPA 8321D;
HD-PTM 06, trén thict bi sac ky long khoi pho tir cuc Agilent 6430 Triple Quad LC/MS/MS tai
Trung tdm Nhiét d6i Viét Nga.

Dioxin dugc phén tich theo phuong phap US.EPA 1613B. Mau duoc thém cac chat noi chuén
danh dau dong vi **C1-PCDD/PCDF, mau nudc chiét theo HD-PTD-03, dat chiét theo HD-PTD
02. Dl‘mg dich phiét dugc thém chat chuan 1am sach danh dau dong vi *'Cls-2,3,7,8-TCDD; lam
sach lan luot bang c{}c dung dich HzSOfl déc,\NaCl, KOH, NaCl; lam sach trén “cot da 16p” chira
silicagen, silicagen tam axit, silicagen tdm ki€m. Phan doan PCDD/PCDF dugc tach trén cft than
hoat tinh chuyén dung, c6t nhom oxit, thém céc chat chuan danh dau dong vi *C1.-PCDD xac dinh
hiéu suat thu hoi. Dioxin dugc phan tich trén thiet bi sac ky khi Agilent 7890A ghép khoi phd phan
giai cao AutoSpec Premier P792 tai Trung tam Nhiét déi Viét Nga

3. KET QUA VA THAO LUAN
3.1. Két qua xac dinh hoat tinh enzyme trén cic méi trwong khac nhau
3.1.1. Méi truong dang gid thé ran
Theo nghién ctru trudc day ctia Tran Thi Thu Huong [3], tich chiét enzyme ngoai bao LiP,

MnP, laccase tir mun trong nam cé thé sir dung cac dung dich dém axetate, phosphate hay nuée
v6i cac ty 1€ khac nhau. Tuy nhién, hoat tinh ctia enzyme khi tach chiét bang dém nudc va axetate
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1a trong duong va cao hon so véi dém phosphate. Do d6, dé c6 thé img dung ngoai thyc té xir 1y
hién trudng, chiing t6i ding nudc dé tach chiét hé cic enzyme trén.

Ngoai ra, v6i cac ty 18 dung moi tach chiét khac nhau, nghién ctru ctia Tran Thi Thu Huong [3]
cling cho thay ty 1¢ tach chiét enzyme bang nudc véi ty 18 2:1 cho hoat tinh twong duong voi cac
ty 1¢ khac (3:1; 4:1 hay 5:1) nén chung t6i st dung ty 1¢ nude : mun trong nam = 2:1 (vé khdi
luong) dé tiét klem dung moi.

Két qua xac dinh hoat tinh cac enzyme tir mun trong nam so chiét véi ty 1 2:1 dugc trinh bay
trén hinh 2. Két qua trén hinh 2 cho thay dich chiét tir mun trong ndm chira ca 3 loai enzyme trong
d6 enzyme MnP c6 hoat tinh cao nhat, trén 1200 U/I trong khi hoat tinh ctia LiP thap nhat, chi
khoang 20 U/l; hoat tinh cta laccase dat khoang 150 U/I. So véi nghién ctu cia Tran Thi Thu
Huong va cong su [3] cho thdy hoat tinh enzyme LiP va laccase ctia mun trong nam so trang 1a
tuong ty nhung hoat tinh cia MnP 14 cao hon rat nhiéu.

Hos &4 (1)
1400 Hoat tinh céc enzyme cita dich chiét mim trong nim -
Y 2 L

= MaP
350 | mLaccase

0+
LiP MaP Laccass

MT1 MT2 MT3 MT4

Hinh 2. Hoat tinh cac enzyme LiP, MnP va Hinh 3. Hoat tinh cdc enzyme khi nuéi trong
laccase ciia dich chiét min trong ndm so trang.  nam so trén cdc méi truong dich thé khdc nhau.

3.1.2. Mdi truong dang dich thé

Thanh phin mai truong nudi cdy cé anh huong 61 sy sinh truong cua nam va kha ning tao
thanh enzyme sinh ra cac enzyme ngoai bao. Déi v6i 4 moi truong nudi dich the c6 thanh phan
khoang giong nhau nhung b6 sung cac co chét chira lignin khac nhau, nuéi cay ndm so trong ciing
diéu kién moi truong va thoi gian, ty 1€ va thanh phan cia cac enzyme ngoai bao sinh ra ciing khac
nhau [7]. Cac két qua vé xac dinh hoat tinh ctia enzyme ngoai bao dugc trinh bay & hinh 3. Két
qua trinh bay trén hinh 3 cho thiy ca 4 moi truong nudi cdy ndm so déu sinh ra ca 3 loai enzyme
LiP, MnP va laccase. Hoat tinh cia MnP cao nhét va hoat tinh LiP thip nhét trong 3 loai enzyme.
Hoat tinh ctia MnP cao nh4t & méi truong 1, thip nhat & moi trudng 2. Moi trudng 3 va 4 cho hoat
tinh cac enzyme 13 twong dwong nhau. Tuy nhién, méi trudng 1 cho hoat tinh cac enzyme cao nhét,
moi trudng 2 cho hoat tinh cac enzyme thap nhat. Do do6, chiing t6i lwa chon méi truong 1 dé
nghién ciru so sanh hoat tinh cac enzyme so véi dich chiét tir min tréng nim.
3.1.3. So sdanh hoat tinh enzyme ciia min trong nam va nudi cdy nam dang dich thé
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Hinh 4. Hoat tinh cua cdc enzyme giita moi truong nudi cay dich thé va mun trong nam.
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Két qua trinh bay trén hinh 4 cho thdy enzyme laccase va LiP clia moi truong nubi cay dich thé
va mun trong nam la twong duong nhau nhung enzyme MnP cua dich chiét tir mun trong nam cao
hon han so v&i mdi truong dich thé. Theo co ché phan huy/chuyen hoa cac hop chat chtra vong
thom nhu dioxin & hinh 1 cho thdy sy tham gia ciia nhiéu enzyme dong thoi, dic biét 1a MnP 1a LiP
[5, 6]. Tir két qua nghién ctru ndy, chung t6i lua chon dich chiét enzyme tir mun trong ndm dé thir
nghiém kha ning phan hiy va chuyén héa cac chat 6 nhidm hitu co kho phéan hity trong dét 6 nhiém
dioxin. Két qua vé sy chuyén hoa phan huy cac hop chét thom s& dugc trinh bay & phan tiép theo.
3.2. D4nh gis kha ning phan hity va chuyén héa 2,4 -D, 2,4,5 T va dioxin ciia enzyme ngoai bao

Kha ning phan hity va chuyén héa 2.4-D, 2,4,5-T va dioxin cua dich chiét enzyme tir mun trong
nam duoc trinh bay trén hinh 3. Két qua cho thiy nong d6 2,4-D va 2,4,5-T déu giam ¢ mau xir Iy
bang enzyme, tuy nhién d giam sau 5 ngay chua nhiéu, chi khoang 15%. Véi cac hgp chat dioxin
cling ¢ sy giam vé tong do doc 1a dang ké, tong d6 doc cua mau nghién ciru giam tir 6877 pg
TEQ/g xudng con 5629 pg TEQ/g dat kho (giam khoang 18% sau 5 ngay xu ly). Day la mau dat
¢6 ndéng do 6 nhiém kha cao, ndng d6 doc co thé anh hudng tdi sinh trudng cua visinh vét nhung
khong doc voi cac enzyme. Do d6, chiing ta c6 thé sir dung enzyme tir mun trong ndm dé xu 1y
ban dau nham giam nf‘mg d6 chét 6 nhiém va giam d¢ ddc, sau do, sé Kkét hop cac ché phém vi sinh
dé xtr 1y triét dé va an toan cac chat 6 nhiém chira dion trong dat.
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Hinh 5. Kha nang phdn hiy va chuyen héa 2,4-D; 2,4,5-T va dioxn cua enzyme chiét
tir miin trong ndm sau 5 ngay.

Két qua thi nghiém chimg té budc dau di c6 su chuyén hoa vé cac chat 6 nhiém khé phan huy
POPs bai hdn hop cac enzyme ngoai bao tir mun trong ndm so tring. Py 13 ngudn phu pham cia
cong nghé trong nam da duogc tan dung dé xtr 1y cac chat 6 nhiém khé phan hity nhu dioxin. Viée sir
dung nudc dé tach chiét cac enzyme ngoai bao cho thdy kha ning tmg dung rong rii trong thuc té.

- Viéc str dung ndm so tring hay dich chiét enzyme tir mun trong ndm so dé xur 1y cac chat 6
nhidm dioxin di duoc chirng minh. Mot sb tac gia di dwa ra con dudng gia thiét chimg minh vai
tro clia enzyme tham gia vao cac giai doan khic nhau ctia qua trinh phan hity mot vai hop chét
dioxin (hinh 1) [5, 6]. Nam 2020, tac gia Kaewlaoyoong di chirmg minh vai tro ctia nim so tring
trong viéc phan hiy va chuyén hoa ca 17 déng phan doc cuia dioxin va furan. Véi mdi hop chat
PCDD/F khac nhau, ty 1¢ phan huy va chuyén hoa c6 thé tir 2 — 100% sau 72 ngay nudi cy. Két
qua nhan dugc cho thay enzyme tir ndm s ¢6 vai tro 16n trong viéc phan huy va xtt Iy cac dong
phan doc cua chét diét co/dioxin. Tuy nhién, nghién ctru nay méi danh gia kha nang phén huy va
chuyén hoa PCDD/Fs cua enzyme sau 5 ngdy nén két qua con thip. Ngoai ra, enzyme ctia ndm so
Pleurotus pulmonius PN8 con c6 kha ning phan huy va chuyén héa ca 2,4-D, 2,4,5-T véi cac mirc
d6 khoang 15%.

4. KET LUAN

ba xac dinh dugc hoat tinh cua cac enzyme trén cac mdi trudng nudi cay dich thé va mun trong
nam. Két qua cho thay mun trong nam sau thu hoach c¢6 hon hop ca 3 loai enzyme ngoai bao voi
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hoat tinh cao. Pa budc dau danh gia kha ning phan hiy, chuyén hoa cac hop chat POPs nhu 2,4-
D, 2,4,5-T va dioxin boi hon hop cac enzyme ngoai bao nay tir mun trong ndm so sau thu hoach.
Sau 5 ngay, dich chiét enzyme tir min trong nam so Pleurotus pulmonlus PN8 da phan huy va
chuyén hoa 15% 2,4-D, 2,4,5-T va 18% téng d6 doc cua cac hop chat dioxin/furan trong dt.

Loi cam on: Két qud nghién ciru ciia bai bao dugc hé tro vé kinh phi cua dé tai cap B¢ Quoc phong
nam 2020 “Nghién cvuu lam chu cp”ng n~gh_é d}é tao bg kit phat hién i?hanh chat doc héa h_oc/djoxizg trong
moi truong va cong nghé xwr ly dat nhiem chat déc hoa hoc dioxin bang giai phdp ket hop ché pham sinh
hoc voi vt liéu nano ™.
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ABSTRACT

RESEARCH ON ASSESSMENT OF EXTERNAL ENZYME ACTIVITIES
OF MUSHROOM Pleurotus pulmonarius

Lignin degradation enzyme system including manganese peroxidase (MnP), lignin
peroxidase (LiP), and laccase (Lac) enzymes were capable of decomposing persistent
organic compounds (POPs). These extracellular enzymes are mainly produced by fungi that
are able to grow on lignin-containing substrates such as white-rot fungi, mushrooms. The
Pleurotus pulmonarius mushroom culture humus and the liquid mushroom culture media
contain high levels of these enzymes. This study presents the results of these enzyme
activities when culturing mushrooms in a number of different liquid media and enzyme
extracts from mushroom growing humus. The analysis results showed that the humus extract
from the Pleurotus pulmonarius mushroom cultivation is present with all 3 enzymes with
the highest activity. This paper also initially tested the ability of enzyme extracts to process
persistent organic substances. The results of the study show the role of these enzymes in the
treatment of dioxin contaminated soils.

Keywords: Extracellular enzymes; Oyster mushroom; Lignin peroxidase; Manganese peroxidase; Laccase.
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