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BIEU KIEN TIEN XU LY DAM MANH KEO
BANG NAM MUC TRANG TRONG SAN XUAT
BOT CELLULOSE HOA TAN

NGUYEN THI HONG LIEN, TRAN THI HUONG, NGO VAN HUU, PHAN HUY HOANG, PHAN THI HONG THAO

Vi chat lugng cao hon cellulose thong thudng, dé dang tham gia cac phan ting bién tinh va dugc (ing dung
trong nhiéu linh vuc nhu vat liéu, thuc pham, dugc pham, dét may... cellulose hoa tan dang cé thi trudng tiéu thu
ngay cang phat trién. Nham nang cao chat lugng, gidm & nhiém maéi trudng san xuat bot cellulose hoa tan, can
ti€n tGi str dung cac phuong phép sinh hoc. Nghién ctiu nay da phan loai, dinh tén va dua ra diéu kién tién xt ly
nguyén liéu gé keo ctia chiing ndm muc trang NBB29 trudc khi san xuat bét cellulose hoa tan. Dua vao mét s6 dac
diém hinh thai va phan tich trinh tu viing ITS - rDNA, chting NBB29 dugc dat tén la Trametes hirsuta NBB29. Nam
T. hirsuta NBB29 sinh trudng nhanh trén dam manh gé keo va sinh enzym ngoai bao laccase, xylanase va endo-
glucanase khi phét trién trong dam manh gé. Diéu kién tién xr ly dam manh gé thich hgp: ty lé giéng 0,5%, do
4m 60% va thai gian | 14 ngay. O diéu kién thich hop sau 14 ngay tién x{ ly véi ndm NBB29, ddam manh gé da loai
dugc 14,15% lignin, 19,31% hemicellulose va 61,27% lugng nhua cay nhung khong lam gidm lugng a-cellulose.
Dam manh keo sau tién x{ ly véi ndm NBB29 Ia nguyén liéu phu hop dé dua vao san xuat bot cellulose hoa tan.

Tur khéa: Cellulose hoa tan, ddm mdnh keo, ndm, tién xa ly, Trametes hirsuta NBB29.

Cellulose-polyme tu nhién da dang nhat va dugc ting
dung lam nguyén liéu trong nhiéu linh vuc nhu: gidy,
nano cellulose, cellulose c6 thé st dung lam chat don
trong thuc phdm va dugc pham. Cellulose hoa tan (con
dugc dinh nghia la cellulose c6 thé hoa tan trong dung
moi) [1], c6 ham lugng a-cellulose cao, nhung d6 trung
hgp thdp hon, mat d6 phan ti cach xa nhau hon do lam
giam lugng lién két hydro trong cellulose, ham lugng cac
chat khac nhu lignin, hemicellulose... thdp hon nén co6
thé tham gia cac phan Ung bién tinh dé dang va triét dé
han cellulose dang ran. Trong thé ky 21, thi trudng tiéu
thu bot cellulose hoa tan tang manh tu 3,2 triéu tan nam
2000 lén dén khoang 10,7 triéu tdn vao dau nam 2020.
Bot cellulose hoa tan hién nay dugc st dung dé san xuat
soi visco phuc vu cong nghiép dét may, san xudt nano
cellulose va cellulose bién tinh. Bét cellulose hoa tan vi ¢o
chat lugng cao haon rat nhiéu so véi bot gidy hién nay nén
néu chi st dung hoéa chat dé tinh ché thi sé rat tén kém
va doc hai véi méi trudng. Nghién cdu va tao ra sdn pham
boét cellulose tan cé Uing dung cong nghé sinh hoc trong
cac qua trinh xt Iy nguyén liéu c6 thé gilp nang cao chat
lugng, gidm gia thanh sadn phdm, tiét kiém hoéa chét, thai
gian va ndng lugng [2]. S dung cac chiling vi sinh vat c6
kha nang sinh t6ng hgp laccase va xylanase (giup loai bd
lignin va hemicellulose), sinh endocellulase phan cat cac
lién két hydro ndm bén trong phan td cellulose nham giam
d6 trung hop, gidm su bén viing nhung gia tdng kha nang
hoa tan cda cellulose, d& x ly nguyén liéu gé trong san
xudt bét cellulose hoa tan khéng nhiing gitp gidm héa

chéat tdy trdng ma con tang chat lugng bot cellulose hoa
tan va chat lugng nudc thai, giam 6 nhiém ra méi trudng.
& nudc ta, ddm manh keo 1a nguyén liéu dugc st dung
nhiéu nhat trong san xuat bét gidy va cellulose.

Trong bai bdo nay, ching téi nghién clru dac diém sinh
hoc va phan loai clia chiing ndm muc trang NBB29 va dua
ra diéu kién thich hgp x ly dam manh keo cia chiing lam
nguyén liéu cho san xuat bot cellulose hoa tan.

Vat liéu nghién ctru: Ching ndm NBB29 dugc phan
[ap ti than gb truc nguyén liéu tai nha may Gidy Bai Bang,
Téng coéng ty Gidy Viét Nam (Viét Tri, Pha Tho). Dam manh
keo dugc mua & don vi thuong mai trong nudc dugc khai
thac tir cay keo dat 5-6 nam tudi.

M®i trudng nudi cay: Moi trudng cao malt (MEA) (g/L):
cao malt 20; glucose 10; agar, 20; pH 6,0. Méi truong khoai
tay (g/L): glucose 20; nudc chiét khoai tay 1 lit; pH 6,0. Moi
trudng Hansen (g/L): Glucose 20, trypton 10, MgSO,.7H,0
2, K HPO, 2, agar 20, pH 6,0.

Phuong phdp nghién cuu

Bdic diém sinh hoc cta ching NBB29

Hinh théi ca qué thé nam va khuin lac dugc mé ta
theo phuong phap cla Trinh Tam Kiét [3]. Hinh thai hé sgi
dugc quan sat dudgi kinh hién vi quang hoc Olympus IX71
3 d6 phong dai 400 lan. Téc d6 sinh trudng clia hé sgi dugc
xac dinh theo phuong phap clia Schwantes va Saltler [4].

Phan tich trinh tu gen vung ITS-rDNA

DNA t8ng s6 clia chiing NBB29 dugc tach chiét theo
phuong phéap clia Sambrook & Russell [5]. Thuc hién phan
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Ung PCR vd&i cap moi ITS1 va ITS4 dé khuéch dai ving gen
ITS-rDNA [6], giai trinh tu trén may ABI PRISM 3100 va su
dung phan mém BioEdit d& xr ly trinh ty nhan dugc. So
sanh do tuong déng gilta gen vung ITS clia chdng ndm
NBB29 véi cac ching trong ngan hang co sé& di liéu
Genbank (NCBI) bang chuong trinh BLAST.

Phuong phdp tién xtt ly dém mdnh va xdc dinh hoat tinh
enzym

Dam manh keo (1500 g) dugc cho vao tui nylon (38 x
50cm) chiu nhiét, b6 sung nudc dat @6 &m khéo sat va khu
trung 121°C trong 15 phut. Giéng nam NBB29 thu dugc
trén moéi trudng cao malt 2% sau 5 ngay. Nam dugc bd
sung vao cac tui gb da khir trung theo ty 1é phtthgpva U &
28°C - 30°C trong 14 ngay. Mau déi chiing dugc xtr ly tuong
ting bang nudc. Enzym dugc thu héi bang cach chiét 50
g dam manh keo sau nudi cdy v6i 500 mL dém tuong
ung (laccase/ 100 mM dém phosphat pH 7,0; xylanase va
cellulase / 50 mM dém citrate pH 4,8); Iac 150 vong/phut,
30 phut. Lo, thu 1ay dich néi la dich enzym thé. Hoat tinh
clia laccase dugc xac dinh theo phuong phap clia Brazkova
va cdng su [7]. Hoat tinh cta xylanase va cellulase (endo-
glucanase) lan lugt dugc xac dinh theo phuong phap cua
Ghose va Bisaria [8,9]. M6t don vi hoat d6 (1 U) laccase
dugc dinh nghia la lugng enzyme cén thiét dé lam thay déi
0,01 don vi gia tri hap thu anh sang & budc séng 530 nm
trong mét phat & diéu kién phan ting. Mét dan vi hoat do
(1 U) xylanase/ endoglucanase dugc dinh nghia la lugng
enzym can thiét dé giadi phéng ra 1 umol dudng (xylose/
glucose, tuong Uing) trong mét phat & diéu kién phan tng.

Xdc dinh ham lugng cdc chdt trong ddm manh sau tién
xaly

Dam manh keo sau U 14 ngay, dugc rtia bang nudc, say
3 60°C trong 2 gid, ché manh va nghién thu bot gé co kich
€& 0,3-0,4 mm. Ham lugng nhua téng s6 trong bt gb dugc

xac dinh theo TCVN 10978:2015 (ISO 14453:2014). Xac
dinh ham lugng a-cellulose theo TCVN 7071:2002. Ham
lugng lignin dugc xac dinh theo TAPPI T222. Ham lugng
hemicellulose (pentosans) dugc xac dinh theo TAPPI T223.

Hinh thai hé sgi nam trong ddm manh keo dugc quan
sat dudi kinh hién vi dién ti quét (Scanning Electron
Microscope — SEM) JSM 6510LV (Jeol, Nhat Ban) tai Vién Ky
thuat nhiét ddi, Vién Han [am KH&CN Viét Nam.

Cac thi nghiém trong bai bao dugc thuc hién lap lai ba
lan. S dung phuang phap phan tich phuong sai (ANOVA)
két hgp xac dinh su khéc biét nhé nhat cé y nghia gilra cac
nhém (Least significant difference — LSD) & muc y nghia p
< 0,05 trén phan mém xt ly Excel.

3. KET QUA VA THAO LUAN

Mét sé ddc diém sinh hoc ctiia chiing NBB29

Qué thé ndm clia chiing NBB29 c6 mau trang nga, day,
dang vo so, kich thudc 25x35mm, mép tron. Mat trén san
sUi, tao cac van tron dong tam, I6p bao tang min, 16 bao
tdng I6n (Hinh 1a). Cuéng ndm ngén, qua thé ndm nam
ngang, bam chac vao than gé. Thit nam kha cing. Ching
NBB29 phat trién tét trén cdc moi trudng nhu MEA, Hansen
va khoai tay, hé sgi an lan kha nhanh véi téc d6 khoang
376,29 um/gid.

Khuan lac tron déu, bé mat tao cac vong tron dong
tam. Hé sgi ndm dai, map, mau trang tuyét, két vao nhau
kha chat nhung van tao d6 béng x6p nhe (Hinh 1b). Nhiéu
sgi ndm trong hé sgi cé khéa (cau néi - clamp) (Hinh 1¢).
Cau néi nay la co quan dac trung cho nganh phu ndm dam
Basidiomycotina, dugc hinh thanh gilra 2 nhan khac tinh
trong qua trinh phan chia cia khuan ty bac hai [10]. Ngoai
hoat tinh phan giai lignin (Hinh 1a, b), cellulose (Hinh 1¢),
chling ndm NBB29 con c6 thé phan huy mét s6 ca chat
khac nhu tinh bot (Hinh 1d) va casein (Hinh 1e). Kha nang

d e

Hinh 2. Khé ndng sinh truéng cta chiing ném NBB29 trén céac logi co chdt khac nhau.a-Guaicol; b - Remazol
Brilliant Blue R; c-carboxyl methyl cellulose; d-tinh bét; e-casein
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sinh enzym ngoai bao cao sé gitp cho ndm dé dang thich
nghi va sinh trudng trén nhiéu loai co chat khac nhau.
Trén moi trudng cao malt 2% va & cac nhiét d6 khac nhau,
chdng NBB29 sinh trudng va phat trién t6t & nhiét do
30°C-37°C, phat trién kha cham & nhiét d6 25°C va & 42°C.
Chung ndm NBB29 c¢6 kha nang thich nghi véi khoang pH
kha réng (pH 3 - pH 9).

Dinh tén chdng ndm NBB29

Gen vung ITS-rDNA cda ching NBB29 cé d6 tuong
déng cao (100%) so véi gen tuong ting clia chiing Trametes
hirsuta 1q9 (FJ550367) (Hinh 3). Két hap véi cac dac diém
sinh hoc, tam xép chiing NBB29 thudc loai Trametes hirsuta
va dat tén chdng BB29 la Trametes hirsuta NBB29. Tu cac
mau gé muc, Priyadarsini va Bhuvaneswari (2011) da phan
lap dugc chiing ndm muc trang mang gen ma hoéa laccase
va dua trén phan tich trinh ty vung ITS-rDNA, chiing ndm
dugc phan loai thuéc loai Trametes hirsuta [11]. Kha nang
sinh téng hagp laccase cta T. hirsuta da dugc mot s6 tac gia
céng b6 [12,13].

Tremetes lirsata i (FJS5056T)
NBEX

il

Trameses verscolor (PR FP-135156-8 (NB_ISHM)

Trameses versicolor CEMR FP- 135156 (R_I5H%4

Tramete stipiote BIFC Tuand T3 {NR_I7I785)

Tremetes elipaoldos SIFC Vo33 (NR_ITI793)
Troncies dplens RIFC D43 (NR_I71794)

st polang BPS12 (L3455
Trameses pofyoes RTNFI3 (RT2SINT)
Trameis polcona B! {INIE4938)
et vemieol A (G0006789)

0083

Hinh 3. Miic dé tucng déng di truyén giiia ching
NBB29 véi cac loai ndm muc trang ho hang gan

Lua chon diéu kién tién xir ly gé keo thich hop cua
ching ndm T. hirsuta NBB29

Nam dugc bd sung vao ddm manh theo cac ty lé
0,1+1,5%, w/w. B8 sung 0,1% giéng, muc do sinh truédng
cla nam khéng t6t va téc dé an lan trén gé cham, can
nhiéu thoi gian hon dé sinh trudng va sinh enzym trén
dam manh, sé kéo dai thai gian tién xt ly, hoat luc laccase
va xylanase trén dam manh thap hon han so véi cac ty &
st dung con lai. & mic 0,5% nam moc trdng, &n lan khip
bé mat ddm manh tuong duang khi dung 1 - 1,5%, khong
6 su khac biét dang ké.
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@ Laccase = Xyianaswe

Hoal lige engvm {Lg a6}
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Hinh 4. Hoat tinh enzym cta chiing T. hirsuta NBB29
trén dam manh & cac ty 18 tiép giéng
Bang 1. Anh hwéng ciia dd 4m dén hoat tinh
enzym ngoai bao cua 7. hirsuta NBB29

Do am Xylanase Laccase
(v/w) (U/g gb) +SD (U/g gé) +SD
40 8,55 £ 0,41 9,14 £0,43
50 10,42 £0,48 10,57 £0,48
60 10,94 £0,56 11,12 £0,51
70 9,18 +0,54 10,26 +0,44
80 7,63 £0,35 8,83 +0,36
SD: Standard deviation

Vi ty 1é st dung 0,5-1,5% hoat lyc laccase va xylanase
cGa ndm trén dam manh keo tuang duong nhau (laccase
dao déng khoang 11 U/g gé, xylanase khoang 9-10 U/g
g6 (Hinh 4)), su sai khac la khéng cé y nghia thong ké. Vi
vay, ty lé stt dung ché pham ndm cho tién xtt ly dam manh
dugc lva chon la 0,5%, w/w (59/ kg nguyén liéu) va dugc
Iya chon cho céc nghién ciu tiép theo.

Trong nudi cdy bé mat, d6 am cla nguyén liéu la yéu
t6 anh hudng truc ti€ép dén kha nang sinh trudng va sinh
téng hgp enzym cia ndm vi n6 anh hudng dén dé thoang
khi can thiét va cung cap nudc cho hoat déng séng cla vi
sinh vat. Dam manh gé keo dugc bé sung nudc dé c6 do
am tu 40-80% (v/w), nudi cdy trong 14 ngay & 30°C. Két
qua cho thdy, ndm T. hirsuta NBB29 phét trién t&t khi d6 dm
trong khoang 50-60% (v/w), hoat tinh laccase va xylanase
cao nhat trén nguyén liéu c6 d6 am la 60% (v/w) (Bang 1),

Bang 1. Anh hwong ciia thoi gian tién xir Iy dén sinh truwéng va sinh tong hop enzym ciia chiing
NBB29 trén dim manh keo

Thai gian tién xirly [GE] nan:_:j sulh Hoat luc enzym
| trudng ciia nam
(ngay) trén gb Laccase, U/g Xylanase, U/g Cellulase (U/100g)
5 + 8,62+ 0,53 9,04 £ 0,41 4,18+ 0,24
7 ++ 9,77 £ 0,46 9,27 £ 0,43 5,71+ 0,29
10 P 11,08 £ 0,50 10,85+ 0,52 6,02+ 0,32
14 AP 11,62+ 0,53 11,41 £ 0,58 6,38+ 0,37
21 ++ 10,39+ 0,48 9,79+ 0,47 745+ 0,41

Ghi chd: (+): C6 sinh trudng nhung chua 16t; (++): Sinh trudng 16t (+++): Sinh trudng rdt tot
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Hinh 5. Tién x{ Iy ddm mdnh keo béing chling ndm T. hirsufa NBB29 theo thdi gian (a-ban ddu; b-4 ngdy; c-7 ngay;

d-10 ngdy; e-14 ngay; g-21 ngay)

a (béi chiing) b (Thi nghiém)

Hinh 6. Soi nGm NBB29 phat frién véo sdu bén trong dam manh keo dudi kinh hién vi dién t& quét (SEM); a va b:
dd phéng dai 1.000 Ian; ¢ va d: dé phéng dai 3.000 lIan

sai khac cé y nghia thong ké so vai hoat tinh enzym & cac
dd am con lai (p<0,05). V&i d6 dm bd sung cao han va thap
hon, ndm déu lan cham va phét trién kém hon.

Trong 21 ngay, hoat luc laccase va xylanase trén dam
manh keo tang dan trong 2 tuan, dat cao nhat & ngay thu
14, tuong Ung vdi giai doan ndm sinh truéng tét nhat. Néu
tiép tuc kéo dai thoi gian tién x ly sang dén ngay tha 21
thi laccase va xylanase déu c6 hoat tinh gidm nhe, phu
hagp véi giai doan nam sinh trudng cham lai. Trong khi do6,
cellulase c6 hoat luc tang dan trong 21 ngay (Bang 2). Két
quéa nay cho thay cellulase dugc ndm sinh téng hgp sau
laccase va xylanase.

Nam T. hirsuta NBB29 sinh trudng trén dam manh g6
kha nhanh. Sau 4 ngay sgi ndm phat trién béng tréng va
bat dau an lan ra manh gé. Ngay 7-10, nam sinh truéng
nhanh, an lan kin bé mat déng U, sgi nam trdng manh.
Ngay thar 14, sgi nam phu kin ddm manh tao I16p nam
day, bén chac c6 mau trang tuyét. Sau 21 ngay, nam sinh
trudng cham lai, sgi nam khéng con bong x6p ma bi xep
xuéng, tao I6p moéng trén bé mat dam manh, dam gé c6
mau sang hon va mém hon so vai ban dau. Nam NBB29
sinh trudng trén bé mat dam manh keo (Hinh 5) cting nhu
sgi ndm an sau vao bén trong dam gé (Hinh 6). Phan gb
¢ hé sgi ndm an lan c6 mau sang hon d6i ching. Hoat
luc laccase va xylanase trén dam manh sau xt ly cao lan
lugt dat 11,62+0,53 U/g va 11,41+0,58 U/g g6, gop phan
loai bé lignin (14,15%) va hemicellulose (19,31%) trong go.
Bén canh d¢, hoat luc endo-glucanase kha thap (6,38+0,31
U/100g gd) (Bang 2). Enzym nay & lugng nho giup phan cét
cac lién két hydro phia trong cta phan tur cellulose trong
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¢ (Béi ching) d (Thi nghiém)
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dam manh g6 keo, muc dé trung hgp cua cellulose sé thap
hon, d6 bén giam, kha nang phan (ng, kha nang hoa tan
hoan toan trong dung dich cta cellulose dugc tang l1én dé
tao ra boét cellulose hoa tan.

Ham lugng a-cellulose phan tich dugc gilt gan nhu
khéng déi sau qua trinh tién xt ly cGa ndm (Mau doi
chiing: 43,61+2,45%; Mau thi nghiém: 43,58%). Nhu vay,
xU ly ndm khong khong tac déng dén a-cellulose. Nhu vay
tién x{r ly nguyén liéu dam manh keo bang nam thich hop
dé lam nguyén liéu cho qua trinh sdn xuét va tinh ché bot
cellulose hoa tan tiép theo.

4. KET LUAN

N&am muc trang T. hirsuta NBB29 NBB29 dugc phan lap
ti than g6 truc nguyén liéu tai nha may gidy Bai Bang cé
kha nang sinh laccase, xylanase va cellulase va sinh truéng
manh trén nguyén liéu gé keo nén c6 thé iing dung trong
tién x ly nguyén lieu ddm manh gé keo dé (ing dung
trong san xuat bot gidy hoa tan. Cac diéu kién thich hop
cho tién xtt ly ddam manh dugc thiét 1ap la: giéng 0,5% w/w,
d6 8m 60% va thai gian 14 ngay. Véi diéu kién nay T. hirsuta
NBB29 da loai dugc 14,15% lignin, 19,31% hemicellulose
ma khong lam anh hudng dén ham lugng a-cellulose. Bay
la nhiing két qua nghién cru ban dau & quy mé phong
thi nghiém nhung cling da cho thdy tiém nang ting dung
ctia ndm NBB29 trong tién xu ly nguyén liéu dé san xuéat
cellulose hoa tan va can nang dan quy mé san xuat ché
pham ndm va tht nghiém, tiép can vai diéu kién san xuat
thuc quy mé cong nghiép
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Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

2Vién Céng nghiép Giay va Xenluylé

3Trudng Hoa va Khoa hoc su séng- Dai hoc Bach Khoa Ha Néi

STUDY ON CONDITIONS FOR WHITE ROT FUNGUS
PRE-TREATMENT OF WOOD CHIPS IN THE DISSOLVING
CELLULOSE PRODUCTION

NGUYEN THI HONG LIEN, TRAN THI HUONG, NGO VAN HUU,
PHAN HUY HOANG, PHAN THI HONG THAO

With higher quality than regular cellulose, it easily participates in denaturation reactions and is used in many
fields such as materials, food, pharmaceuticals, textiles... Dissolving cellulose has the developing consumption
market. In order to improve the quality of soluble cellulose powder and reduce environmental pollution caused
by bleaching chemicals, it is necessary to select suitable conditions for the microbial pretreatment of plant
materials. This study has classified, named and provided pre-treatment conditions for acacia chips by white rot
fungus strain NBB29 before production of dissolving cellulose. Based on some morphological characteristics and
sequence analysis of the ITS - rDNA region, strain NBB29 was named Trametes hirsuta NBB29. The strain NBB29
could grow well on acacia wood chips, had the ability to biosynthesize laccase, xylanase and endo-glucanase
under solid state fermentation with inoculum size of 0.5% (w/w), water was added to wood chips 60% (v/w). After
14 days of pretreatment of chips, the fungus strain NBB29 removed 14.15% of lignin and 19.31% of hemicellulose,
but the amount of a-cellulose was not reduced, and 61.27% of the total resin was removed. Affter pretreatment
with NBB29 fungi, Acacia wood chips are suitable raw materials for the production of dissolving cellulose powder.
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