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Tom tat: Hién nay, nhua cdy dang gdy ra nhiéu kho khin cho cac nha may san xuit gidy, lam
giam hiéu qua hoat dong ctia may moc va chét lugng san pham, giy 6 nhiém méi truong. Trén thé
g101 viéc ung dung cong nghé sinh hoc (su dung enzym va vi sinh vat, ddc biét 1a cic chung nim)
nham loai b nhya cdy trong nguyén lidu gd san xuat glay mot cach an toan va hi¢u qua dang dugc
quan tdm va phat trién. Trong nghién ciru nay, chung nam muc tring TP95 da duoc phén loai,
dinh tén Va danh gi4 kha ning loai nhya gd keo nham tng dung trong san xuét bot gidy sinh hoc.
Qua thé nam cua chung TD95 c6 mau ddé nau, mong, dang quat, mép tron. Lop bao tang min.
Cudng ndm ngin, ndm ngang, bam chic vao than gd. Khuan lac ¢6 mau trang tuyét, bong xop va
téa tron déu. Chung TD95 ¢6 tdc do sinh truong kha nhanh va kha ning sinh enzym ngoai bao
(ligninase, amylase, protease) cao. Trinh ty vung ITS — rDNA ctia ching TP95 da dugc dang ky
trén ngan hang co so dir liéu GenBank v4i ma sb truy cap KY849400. Dya vao mdt s6 dic diém
hinh thai va phan tich trinh ty viing ITS - rDNA, chung nghién ctru duoc xép vao chi Perenniporia
va dugc dat tén 1a Perenniporia sp. TD95. Ching TD95 sinh trudng tot trén dim manh gd keo.
Sau 15 ngay tién xir Iy dim manh keo véi chung nam TD95, 47,31% lugng nhuya tong s6 da dugc
loai bo. Két qua ban dau cho thay chung TD95 ¢6 tiém ning Gmg dung trong tién xir Iy nguyén lidu
g6 nham loai bo nhua cdy trong san xuat bot gidy sinh hoc.

Tir khod: Bot gidy, dim manh g, nidm muc tring, nhya cay, loai nhya.

1. Pit van dé nhung tan dugc trong mot sb dung méi hitu co
, . c6 dd phan cyc thip. Thanh phan chinh cua

“Nhya cay” la tir dung d€ chi mét so hop nhua cdy bao gém cac triglyxerit, cac chét sap,
chat tu nhién co trong go, khong tan trong nudc steryl este, sterol, axit béo va axit nhya [1]. DU

chi chiém mot lugng rit nho (2-5%) trong go

*Téc gia lién he. T.: 84-24 -37916882, nhung nhya cdy c6 the gdy ra nhimg van de
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chat luong gidy, gidy bi ddm va c6 cac 18 thung.
Céac chit nhua c6 xu hudng két bam trén bé mit
thiét bi gay ra hong hoc va phai dimg san xut.
Thiét hai vé kinh té ctia nhwa cay gay ra ddi voi
qua trinh san xuat bot Kraft chiém khoang 1 —
2% gla thanh. Ngoai ra, chling c6 tac dong bat
loi dén moi truong, nhu tang doc t6 ctia nudc
thai, anh huong dén hé thuy sinh,... [2]. Sir
dung nidm dé loai bo nhua cay tru:(’)rc khi san
Xuat gidy dugc xem la cong ngh¢ day trién
vong. Loai nim dat gb Osphiostoma piliferum
dd duoc phat trién thanh san pham thuong mai
Cartaplp”" duoc st dung nhleu dé loai nhwa
trong san Xuét glay dbi v01 go mém. Tuy nhlen
loai nam nay khong thé tin cong vao thanh te
bao gb nén khong thé an sau vao trong tdm gob
mém - noi tap trung nhiéu nhwa hon ca, nhuoc
diém nay da han ché kha niang ung dung loai
nhya ctiia nam O. piliferum trén gd [3]. Mot s6
loai ndm muc tring nhu Phlebiopsis gigantea,
Ceriporiopsis subvermispora va Phanerochaete
chrysosporiu,.. co thé loai nhua trén ca gb cing
va gb mém Ngoai kha nang phan huy lignin
gitip tiét kiém dugc nang luong va tang chat
lugng bot glay, ndm muc tring c6 thé loai duoc
céc thanh phan chinh trong nhya cdy nhu cac
sterol va axit nhya hi¢u qua hon nam dat g6
Nam muc trang co the phan huy cac chat chiét
béo & ca phan dat gb va tdm gb cua gd thong.
Cac triglyxerit, axit béo, sterol va sap bi phan
huy gin nhu hoan toan. Hon nita, ching giup
lam giam ddc tinh cua nudc thai san xuét bot
gidly co hoc [4]. Trong bai bdo nay, ching toi
nghién ctru déc dlem sinh hoc va phan loai cua
chung ndm muc tring TH95, duoc phan 1ap tir
rung ty nhién cting nhu danh gia kha nang phan
huy nhya c@y trong dam manh gd keo nguyén
lidu cho san xuét bot gidy.

2. Poi twong va phwong phap nghién ciru
2.1. Béi twong

Chung nidm TP95 duoc phan lép tir thén
cay muc thu dugc & Vuon quoc gia Tam Dao,

tinh Vinh Phiic. GO keo dugc ldy tai nha may
nguyén liéu thudc Tong Cong ty Gidy Viet Nam.
Méi trudong nudi cdy: Moi trudng cao malt
(MEA) (g/L): cao malt 20; glucose 10; agar, 20;
pH 6,0. Mo6i truong khoai tay (g/L): glucose 20;
nude chiét khoai tay 1 lit; pH 6,0. M6i truong
Hansen (g/L): Glucose 20, trypton 10,
MgSO,.7H,0 2, K2HPO, 2, agar 20, pH 6.

2.2. Phuong phap nghién ciru

Phan loai TP95 bdng dac diém hinh thdi va
phan tich trinh ty vung ITS

Hinh thai cua qua thé nim duoc mé ta theo
phuong phap cua Trinh Tam Kiét (2011) [5].
Chung TP95 duoc nudi cdy trén moi truong
cao malt & 28°C. Sau 5 ngay, mo ta hinh thai
ctia khuan lac. Hinh thai hé sgi duoc quan sat
dudi kinh hién vi quang hoc Olympus IX71 &
d6 phoéng dai 400 lan. Téc d6 sinh trudng cua
hé s¢i dugc xac dinh theo phuong phap cua
Schwantes va Saltler (1971) [6].

Tach chiét DNA tong sd cua ching TD95
theo phuong phap ctia Sambrook & Russell
(2001) [7]. Vung ITS — rDNA dugc khuéch dai
bang phan tmg PCR sir dung cdp mdi ITS1 (5'-
CTTGGTCATTTAGAGGAAGTAA-3) va
ITS4 (5°-
CAGGAGACTTGTACACGGTCCAG-3’) [8].
San pham cua phan ung PCR dugc phan tich
trén may doc trinh ty ABI PRISM 3100, xtr ly
bang phan mém BioEdit. Str dung chwong trinh
BLAST danh gia mirc do tuong dong gen ving
ITS - rDNA cua ching TD95 véi cac trinh ty
gen trong GenBank.

Phurong phdp nuéi cdy bé mdt va xdc dinh
hoat tinh enzym phan huy lignin

100 g dam manh keo dugc chit vdi kich
thude 1-2 cm?, cho vao tii nylon, bd sung nudc
dat do am 60% va khur trung 121°C trong 15
phat. Giéng nim TP95 dugc thu trén mdi
truong MEA sau 5 ngidy. Nam duogc bo sung
vao cac tii gd da khir trung theo ty 18 10° CFU/
100g gb w6t. Mbi thi nghiém dugc 13p lai 2 1an
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va i & 25°C trong 15 ngdy. Mau ddi ching
duge xir 1y twong tmg bang nude khir tring [2].
Enzym dugc thu hdi bang cach chiét dam gb
sau nudi cdy véi dém tuong tmg, lic & 150
vong/phut trong 30 phut. Loc, thu lay dich ndi
la dich enzym thd. Hoat tinh cua laccase va
sterol esterase lan lwot duoc xac dinh theo
phuong phap cua Cho va cong sy [9] va
Fernandez va cong sy [10].

Xdc dinh ham lwong cdc chat trich ly trong
aceton va cellulose

Dam manh keo sau u 15 ngay, dugc rua
bang nude cat khir trung, siy ¢ 60°C trong 2
gio, ché manh va nghién thu bot gb c6 kich c&
0,3-0,4 mm. Ham luong cac chét trich ly dugc
xéc dinh theo phuong phép chiét Soxhlex bang
aceton trong 6 gio [2]. Xac dinh ham luong
cellulose theo TAPPI T 203cm-99 [11].

3. Két qua nghién ciru

3.1. Mot s6 dac diém sinh hoc ciia ching TP95

Qua thé nim cua ching TP95 ¢6 mau do
nau, mong, dang quat, kich thudc 35 x 45 mm,

mep tron, luon séng. Mat trén tron, 16p bao
tang min, 16 bao tang co kich thudc nho. Cuong
nam ngan nim ngang, bam chic vao than go.
Thit ndm khé cimg. Ching TD95 phat trién tdt
trén cac moi trudng nhu MEA, Hansen va khoai
tdy v6i toc do sinh truong dat khoang 202,38
um/gio. Khuan lac c6 mau trang tuyét, mep
ngoai mau tring trong, hé soi ngan manh, két
vao nhau khong chat lam khuan lac bong xdp,
téa tron déu (Hinh 1b). Mt dudi cua khuén lac
c6 mau vang nhat. Dudi kinh hién vi quang hoc,
s¢i nguyén thuy c6 hinh thanh vach ngén va cac
khoa (clamp connection) (Hinh 1c). Theo Hood
(2006), khoa 1a cau tric dugc hinh thanh trong
sudt su phan chia t& bao cta khudn ty bac hai
trong hau hét cac dong ndm thudc nganh phu
nam dam Basidiomycotina [12].

Ngoai hoat tinh phan giai lignin, chung nam
TD95 con c6 thé phan huy mot sé co cht khac
nhu casein va tinh bot. Kha nang sinh enzym
ngoai bao cao s& gitip cho nim dé dang thich
nghi va sinh truong trén nhiéu loai co chat khac
nhau. Nhiét d6 va pH nudi cdy thich hop cho
ching sinh truong la 20-30°C vapH 4 - 7.

Hinh 2. Hoat tinh enzyme ngoai bao ciia ching nim TD95.



N.T.H. Lién va nnk. / Tap chi Khoa hoc PHOGHN: Khoa hoc Tw nhién va Cong nghé, Tdp 33, S6 1S (2017) 312-317 315

bp M 95

Perenniporia tephropora 8040

[—- Perenniporia corticola SKB1

=]
=]
——
—
e
——
e
L
e

b 2

\A 4 -

-

[—' Perenniporia subacida KAO2

Perenniporia sp. ME65

Hinh 3. Dién di kiém tra
san pham PCR khuéch
dai gen vung ITS cua

ching TH95.

3.2. Phan tich trinh tw ving ITS ciia nam TD95

Vung ITS duoc 16ng vao bén trong doan
tDNA lip lai, c6 thé cho phép dinh danh céac
loai ndm ma ngay ca hé thong phan loai trudc
d6 khong thé lam dwoc [13]. San phdam PCR
khuéch dai vung ITS cua TD95 thu dugc co
chat luong tot voi mot bang rd duy nhat trén gel
dién di, ¢6 kich thude khoang 800 bp.

Khi so sanh trinh tu gen nhan dugc trong
nghién cltu voi cac trinh ty gen tuong ung trén
ngan hang dit liéu GenBank bang cong cu
BLAST (NCBI) cho thay trinh ty ITS — rDNA
ctia ching TP95 c6 do twong ddng cao (99%)
so vO6i gen tuong ung cia CAC chung
Perenniporia sp. MK65 (KR907878), P.
tephropora  A1S3-D98  (KJ780755), P.
subacida KAO2 (KC570336)... (Hinh 4) va da
dugc dang ky trén ngén hang co s¢ dir liéu
GenBank v6i mé so truy cap KY849400. Két
hop v6i cac dic diém vé hinh thai, sinh 1y va
sinh hoa, tam xép chung TP95 thudc vao chi
Perenniporia va dat tén ching 95 la
Perenniporia sp. TD95. Perenniporia 1la mot
chi 16n thudc ho Polyporaceae, c6 khoang 90
loai thudc chi nay di dugc cong bd va phan 1ap
tir nhidu noi khic nhau trén thé gidi: Trung
Quéc, Nhat Ban, Brazil, Hoa Ky, chau Au, chiu
Phi [14].

Perenniporia tephropora A153-D98

Perenniporia sp. BAB4559

Hinh 4. Mirc d6 twong dong di tmyén gitta chung TD95 véi cac loai nam muc

trang ho hang gan

3.3. Khd nang loai nhwa gé keo ciia ching
D95

Sau 15 ngay tlen xu ly ddm manh g0, hé s0i
nam moc  trén g0 ngin manh,c6 mau trang
tuyét, nam sat phu kin dim gb. Kha ning an
lan cua nam TD95 trén dam g6 khong déu.
Phan gd c6 hé soi nam n lan c6 mau sang hon
d6i chimg. Kiém tra hoat tinh mot sd enzym
chinh tham gia vao qué trinh loai nhya cho thiy
sterol esterase va laccase lan lugt dat 258,05
Ul/g va 88,72 nkat/g g6. Ham lugng nhya tong
s chiét bang acetone trong mau dbi ching
(khéng xir Iy voi nam TH95) va trong mau thi
nghiém (c6 xt 1y véi ndm THI5) lan luot 1a
3,72% va 1,96% (hinh 6). Chung TD95 loai
dugc 47,31% nhua c6 trong g6 keo so vdi mau
dbi chung. Co thé thay hiéu suét loai nhya cta
chung nim THI5 1a rat dang ké. Trong khi do,
ham lugng cellulose trong mau thi nghiém la
khoang 50,9%, trong mau ddi chimg 1a 50,4%,
nhu vay khi tién xu 1y dam manh keo bang nim
TP95 trude khi san xudt bot gidy khong anh
huéng gi dén luong cellulose co trong gd.

Theo nghién ctru cua Farrell va cong su
(1997), mot sé loai nAm nhu Phanerochaete
chrysosporium, P. gigantea, Perenniporia
subacida, Phlebia tremetlosa, Hyphodontia
setulosa, Coriolus versicolor, Inonotus
rheades c6 hiéu suat loai nhya trong gd thong
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vang tir 33 — 41% ciing sau 15 ngay [2]. Ket
qué ban dau cho thdy co thé sir dung chiing ndm

Perenniporia sp. TB95 dé loai nhya cay trong
san xuat bot giay trong tuwong lai.

Hinh 5. Nuoi ciy chung TD95 trén co chét g keo
a. Mau go dugc tién xt ly vi nam TH95 (TN) va mau

déi chimg (DC); i
b. Hinh anh hién vi nam TDH95 trén go keo

4. Két luan

Chung ndm muc trang TDD dugc phan lap
tr vuon qubc gia Tam DPao cd kha ning loai
nhya cdy. Trong bai bao nay, két hop nghién
ctu mot s6 dic diém sinh hoc va phan tich
trinh ty vung ITS-rDNA, ching TP95 c6 do
tuong ddng cao (99%) véi chi Pernniporia sp.,
do d6, dugc dinh tén la Perenniporia sp. TD95.
Thu nghiém nudi ciy trén dim manh gb keo
cho thay ching Perenniporia sp. TD95 c6 tiém
nang tmg dung tién xir 1y nguyén liéu nham loai
b6 nhya ciy trong san xuat bot gidy.

Loi cam on

Nghién ciru duge thyc hién bang kinh phi
cua d,é tai co sd cap Vién Cong nghé Sinh hoc,
ma s6 CS16-09.

Hinh 6. Thu hdi nhya tong s6 tan trong aceton cuia
cac mau go.
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Identification and Investigation of the White Rot Fungus
Perenniporia sp. TD95 for Pretreatment on Wood Chips
for Pitch Control in the Biopulping
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Abstract: Wood extractives cause production troubles during pulp and paper manufacture, low-
quality pulp, pitch deposition and effluent toxicity. New biotechnological solutions such as fungal pre-
treatment of wood chips can reduce pitch problems. The fungus TP95, which showed high laccase and
sterol esterase activity, was indentified and assessed for biodegradation of Acacia wood extractives.
The fruiting bodies of strain TD95 were red brown, fan-shaped, thin with wrinkled margin. The
hymenium was smooth. This fungus was firmly attached to the tree trunk. The colony was off-white,
blossom, radiate. The internal transcribed spacer (ITS) region of rDNA gene sequence of TP95 was
deposited in GenBank (NCBI) under the accession number KY849400. The fungal strain TH95
belongs to Perenniporia species based on its morphological characteristics and the analysis of ITS —
rDNA. This fungus could grow well on Acacia wood chips under solid state fermentation. After 15
days of incubation, total extract removal from wood was 47.31% by fungal degradation and
holocellulose was not affected. The strain TD95 could be used in pretreatment on wood chip for pitch
control in the biopulping.

Keywords: Chips, pitch control, pulping, white rot fungi, wood extractives.



