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Tom tat Tir 14 mdu vo cdy, da phdn lap 87 chiing vi khudn sinh tong hop hemicellulase
va dd tuyén chon dwoc 5 ching vi khudn V244, V11, V23, V119 va V31 c¢6 hoat tinh
hemicellulase bao gom xylanase, mannanase trong dé xylanase ciia 4 chung V11, V23, V119
va V31> 1000 U/L va ching V244 la 363,54+18,21 U/L. Budc dau danh gid sy thay doi hoat
tinh hemicellulase trong moi truong nudc ngam @0, két qua sau 4 gio cdc ching c6 hoat tinh
xylanase con hon 50% so véi thoi diém ban dau, trong dé chung V244 hoat tinh con lai 72%.
Enzym thu dwoc tir cac chung khi bo sung vao nwoc va ngam go keo truc, co hi¢u qua trong
viéc tach phan VO cady voi phan go Chiing vi khudn V244 dwoc nghién ciru mot so ddc diém
sinh hoc vé hinh thai khudn lac, té bao, khd ndng sinh trieéng & mét s6 nguon cacbon, nito,
pH, nhiét dg va NaCl. Trinh tw gen 16S rRNA ciia ching vi khudn V244 ¢é @6 twong dong
cao >99% vdi cdc gen twong tng ciia cdc ching vi khudn thugc chi Bacillus. Ching V244
dwoc dat tén la Bacillus sp. V244. Trinh tw gen 16S r RNA cua chung Bacillus sp. V244 dwoc
dang ky trén co s¢ dir liéu Genbank véi mé sé6 PV688633.

Tir khoa: Bacillus, hemicellulase, vo go keo, xylanase, mannanase

I. Pit van dé ngoai (con goi 1a rhytidome) 1a mo chét &
trén bé mat cua than cdy cung. Ranh gidi
giita phan gd thit va vo cay 1a ting cambi
(tang sinh ban), 16p té bao séng nay tao ra
té bao xylem (mach gd) vé phia trong than
va té bao phloem ra phia ngoai. Cac té bao

Hemicellulose 1a polysacaride phd
bién dung thir hai trong ty nhién, trong
cac loai gd ctirng nhu gd keo, chung chiém
20-30% (Hu et al., 2020). Vo cay chiém tir
6-25% khdi luong cia ciy (Bajpai, 2012).

Dbi véi cay keo, phan vo tuy theo timg
vi tri, ty 1& hemicellulose chiém 35,22-
36,15% (Coetzee, 2011). O cdy trudng
thanh, 10p vo bén trong 13 mé sdng, bao
gdém 16p trong cung (periderm), 16p vo

cua lop cambi phan chia lién tuc, do do
ching c6 d6 bén co hoc thap hon so vai cac
phan mo khéc trén cay. Lép cambi c6 dic
diém 1a chta ham luong hemicellulose,
cellulose va protein va co it lignin. Trong
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cAu trac cua hemicellulose, cac don vi
duong lién két theo nhiing cach khac nhau
dé tao thanh cac céu truc phan tir xylan,
mannans, glucomannans va xyloglucans
(Bajpai, 2012, 2018), véi cau trac da
dang dé thity phan 16p cambi can két hop
nhiéu loai enzym, duoc gdp chung thanh
phirc hé hemicellulase bao gdm xylanase,
mannanase, galactanase va arabinanases
(Hu & cong su, 2020).

Trong san xuit dim manh va bot
gidy, boc vo gb khong triét dé di giy anh
huong dén qua trinh van hanh va chat
luong bot gidy, sy c6 miat nhidu vo cay
trong dim manh lam tang tiéu hao kiém
khi nau bot, ting do bui, giam d6 bén co
hoc ctia bot va gidy... (Bajpai, 2012). Mot
trong cic phuong phap gitip giai quyét
van lugng vo cdy con lan trong nguyén
liéu ddm sau qué trinh béc vé co hoc,
an toan, bén virng v6i moi trudng 1a ing
dung cac enzym vao giai doan ngam gb
truée khi thuc hién qua trinh béc vo gb.
Vo cay gb keo voi dic diém chira cac hop
chat hemicellulose, cellulose va protein,
khi dugc ngdm trong moi truong cod
chtra cac enzym hemicellulase (xylanase,
mannanase), cellulase hay protease, cac
enzym s& phan cat lién két giita 16p vo
ciy va phan gd , nho d6 khi dua vao qua
trinh boc co hoc, vo ciy dé dang duogc
tach ra khoi phan thit gd (Viikari & cong
su, 1992; Ratto & cOng su, 1993). Trong
bai bao nay, ching t6i trinh bay mot sb
két qua nghién ciru tuyén chon mot sb
chung vi khuan c6 kha ning sinh enzym
hemicellulase (xylanase, mannanase) dinh
hudéng tng dung vao qui trinh boc vé cay
trong san xudt dim manh.

I1. Phuong phap nghién ciru
2.1. Vit liéu
2.1.1. Cdc mdu vé cdy

14 mau vo cdy duogc thu nhan tiur
Cong ty c6 phan Gidy An Hoa (Tuyén
Quang), Tong cong ty Gidy Viét Nam
(Pht Tho), Cong ty cd phan thuong mai

Tién Minh (Phti Tho) va Cong ty TNHH
Dich vu thuong mai Nam Long (Pht Tho).

Gd keo dang truc c6 do tudi trén 3
nam, d¢ kho 50,53%; ty trong 650 kg/m?
va chiéu dai 1,8+0,5m.

2.1.2. Méi truong nudi vi sinh vt

-Mo6i  truong  MTI (g/L):
Na,HPO,.12H,0: 5,97; KH,PO,:
2,27, NaCl: 1,0, MgSO,7H,O 0,5;
MnSO,.4H,0: 0,02; CaCL.2H,O; 0,01:
FeSO,: 0,005; pH 6,8.

- Mo6i truong MSM (g/L): K HPO,
2,27,KH,PO,0,95; (NH,),SO,0,67; Dung
dich vi lwgng MSM * 2 mL (*Dung dich
vi lugng MSM (g/L): Nudc dé ion 1000
mL; Na, EDTA.2H,O: 6,37, ZnSO,.7H,O:
1,0; CaCl,.2H,0: 0,5; FeSO,.7H,O: 2,5;
NaMoO,.2H 0: 0,1; CuSO,.5H,0: 0,1;
CoCl, 6HO 0,2; MnSO, HO 0,52;
MgSO 7H 0: 0,6; diéu chlnh pH ~ 6.5
bang H, SO

- Moi truong Meat Peptone- Agar
(MPA) (g/L): Cao thit 5,0; Peptone 10,0;
NaCl 5,0; Thach 15,0; nu6c cat 1000 mL;
pH 6,5-7,0.

- Moi truong ISP9 (g/L): (NH,),SO,
2,46, KH PO, 2,38, K HPO,.3H,O 5,65;
MgSO, 7HO 1,0; Vi lu:ong B 10 mL;
Agar 20,0; nudc cat 1000 mL; pH 7,0.

2.2. Phuwong phdp

2.2.1. Phuong phap phan lap va
tuyén chon ching vi khudn c6 hoat tinh
hemicellulase

Cén 10 g vé cay cho vao 90 mL nudc
cat tiét trung, lic 150 vong/phit trong 1
gio. Pha lodng miu & cac néng do pha
loang dén 103,10*.10°, ciy miu sau pha
lodng vao céac dia petri chira moi truong
MT]1 (lip ba lan) dé phan lap cac chung
vi khuén c6 kha ning sinh hemicellulase
(Shanthi & Roymon, 2018). Cac chung
vi khuan sau phan lap, thuan khiét dugc
l1én men trén méi truong MSM c6 bd
sung co chat xylan (xylanase)/ bean gum
(mannanase) & nong do 0,5% w/v, voi



luong dich 50 mL/binh tam giac 250 mL
da duogc khur trung ¢ 121°C trong 20 phit,
va duoc bd sung 1 mL giéng c6 mat do
vi sinh vat dat 10® cfu/ml. Sau 5 ngay 1én
men, dich dugc ly tim ¢ 4°C, voi tée do
10000 vong/phut trong 10 phut thu dich
noi loai sinh khéi. Dich ndi chira enzym
va duoc su dung dé xac dinh enzym theo
phuong phép dinh tinh va dinh lugng bao
g6m hemicellulase (xylanase, mannanase)
va cellulase.

Dinh tinh hemicellulase (xylanase,
mannanase) va cellulase bang phuong
phap khuéch tan trén méi truong thach:
Chuan bi mdi trudng thach - co chit: véi
néng dé thach (2%, w/v) chtra co chét
beech wood xylan (xylanase)/bean gum
(mannanase)/& néng do 0,5%, w/v, da khir
tring & nhiét do 121°C trong 20 phut, do
vao mdi dia petri sao cho moi truong co
do day 0,5 cm. Sau khi moi trudong dong,
duc 16 va nhé dich enzym thé véi lugng
0,2 mL/10 duc, chuyén vao u ¢ nhiét do
4°C trong 4 gio, dia thu tiép tuc duoc u
¢ nhiét do 50°C trong thoi gian 30 phat,
nhudém mau bang thudc thir voi co chét
xylanase (cong g6 doé 0,5%), mannanase
va cellulase (thudc thir lugol 0,3%),
do duong kinh vong thiy phdn co chét
(Dhaver & cong su, 2022).

Dinh lugng hoat luc xylanase theo
phuong phap cua Ghose va Bisaria, 1987;
Hoat luc mannanase theo phuong phép
cua Pangsri va cong su (2015) va hoat luc
celulase theo phuong phap cia Akhavan
va cong su (2011).

2.2.2. Banh gia kha nang tac dong
ciia dich enzym thé 1én 16p cambi va phan
thit ciia g6 keo truc

Dich Ién enzym thd sau khi xac
dinh hoat luc, bod sung vao voi nudc
may sao cho dung dich cudi dat néng do
hemicellulase tong (voi co chat xylan)
100 U/L va chuyén cac khoanh gd keo
vao ngam voi cac diéu kién: 1 lit dich
enzym/5 khoanh gb keo (@ 8 + 10 cm x
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5 c¢m), gitt & nhiét do phong, theo doi su
bién dong hoat tinh enzym va danh gia
kha nang tach vo cay khoi phan thit gd,
xac dinh dic diém cua 16p cambi, phﬁn
thit go6. Str dung gb keo dang truc co do
tudi trén 3 nam va chiéu dai 1,8+0,5m
duoc dua vao cac bé sau d6 bo sung cac
dung dich ngdm (nudc, enzym tir ching
VK244 va enzym thuong mai), sau thoi
gian 25 phut dua 1én may boc vo va san
xuit dim manh, chat luong dam manh
danh gia theo TCVN 13654-1:2023.

2.2.3. Xac dinh dac diém sinh hoc
ciia chiing vi khudn tuyén chon

Xac dinh dic diém sinh hoc gém
hinh thai té bao va khuédn lac, kha ning
phat trién & pH, nhiét do va nguén cac cua
chung vi khuan tuyén chon theo khoa phan
loai Bergey (Williams & cong su,1989).

2.2.4. Pinh danh ching vi khudn
duoc tuyén chon dwa trén trinh tuw gen
16s rRNA

DNA téng sd cia chung vi khuan
dugc tach theo phuong phap dugc mod
ta boi Sambrook (Sambrook & cong
su, 1989). Trinh tu gen 16S rRNA
cia vi khuin dugc khuéch dai béng
phan tung PCR st dung cip mdi 27F
(5’-TAACACATGCAAGTCGAACG-3’)
va 1429R (5’-GGTGTGACGGGCGGT
GTGTA-3’). Chu ky nhiét: 94°C trong 5
phat, tiép theo 1a 30 chu ky 94°C trong 90
gidy, 53 °C trong 60 gidy, 72 °C trong 90
gidy, voi bude kéo dai cudi cing & 72 °C
trong 10 phut va giit 4°C. San pham khuéch
dai duoc kiém tra trén gel agarose 1%.
Kich thudc cua cac doan DNA duoc so
sanh voi thang DNA chuin (Fermentas).
San phém PCR duogc tinh sach bﬁng
bd kit PureLink™ - DNA Purification
(Invitrogen) va giai trinh tu trén may ABI
PRISM®3100-Avant Genetic Analyzer
(USA) tai Vién Cong nghé sinh hoc. Cac
trinh tu dugc phan tich, so sanh véi co so
dir liéu GenBank va dung ciy pha hé bang
phuong phap Neighbor-joining.
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II1. Két qua va thao luin

3.1. Phan ldp va tuyén chon mot
s chiing vi khuin cé kha nding sinh
hemicelluase

Tt 14 mau vo cdy da phan lap cac
vi sinh vat c6 hoat tinh hemicellulase
trén moi trudng MT1 c6 bd sung beech
wood xylan 1% (w/v), két qua thu dugc
87 chung vi khuén, kiém tra hemicellulase
v6i co chat xylan két qua thé hién & hinh
1 va hinh 2. Két qua thé hién & hinh 2 cho

thiy c6 36 chung c6 duong kinh (D-d)
vong thuy phan co chat xylan tir 0-5mm
chiém 41,97%; 40 ching c6 duong kinh
vong thuy phan co chit tir 5-12 mm chiém
45,97% va c6 11 ching c6 duong kinh
vong thuy phéan co chat xylan 16n hon 12
mm chiém 12,64%. Tir 11 ching c¢6 vong
thuy phan co chit xylan 16n, d 1én men
trén moi truong long MSM c¢6 b sung co
chat 16p cambi cua cay keo, két qua thu
duoc 5 chung c6 hoat luc cao duogc thé
hién ¢ bang 1.

mD>12mm

0 0mmsD<5mm

Hinh 1. Vong thuy phdn co chdt xylan — Hinh 2. Ty 1é cdc ching vi khudn ¢6 kha ning

cua mot so chung vi khuan sinh hemicellulase
Bang 1. Kiém tra enzym hemicellulase (xylanase va mannanase) va cellulase

trong dich sau lén men

Ki hi¢u Xylanase (U/L) Mannanase (U/L) Cellulase (U/L)
V23 1584,25 74,56 75,25 +3,84 13,09+£0,58
V3l 1708,56 + 89,22 72,16 +3,49 13,36 £0,62
V119 1666,68 + 85,92 76,33 +3,51 11,37 £ 0,59
Vi1 1691,81 £78,13 79,53 +4,15 8,31 £0,37
V244 363,54+18,21 1663,54+87,92 7,06 £ 0,67

Sau 5 ngay Ién men long, xac
dinh hoat lyc hemicellulase (xylanase,
mannanase) va cellulase (Bang 1), hoat luc
xylanase cta cac chung thu dugc dao dong
1584,25+74,56dén 1708,56 + 89,22 (U/L)
va mannanase dao dong 75,25 + 3,84 dén
79,53 £4,15 (U/L), dac biét chung V244 c6
hoat luc xylanase chi dat 363,54+18,21 tuy
nhién hoat lyc mannanase cao nhat trong
s6 5 chung dat 1663,54+87,92 (U/L), ddng
thoi hoat luc cellulase thép nhét trong $65
chung dat 7,06 = 0,67 (U/L). Dich enzym
thd dugc danh gia tinh hoat tinh trong
moi trudng nudc ngdm gd cho thay, hoat

tinh hemicellulase déu c6 xu hudng giam
nhanh sau 4 gid sau khi duoc bd sung vao
dich ngam go keo tryc, hoat tinh con lai
16n hon 50% so véi thoi diém ban dau c6
enzym tir cac chung vi khuan V11, V119
va V244, trong d6 chiung V244 hoat tinh
van con lai 72% (Hinh 3). Su suy giam
hoat tinh cua enzym trong mdi trudng
nudc ngdm gd co thé mot trong nguyén
nhan pH moi truong khong thich hop, mot
s6 chat hoa tan nhu nhuya cdy.., ngoai ra c6
mot lugng 16n cac vi sinh vat co trong vo
cdy, tat ca cac yéu t6 trén da tac dong dén
d6 bén cua hoat tinh.
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Hinh 3. Anh huéng cia dich ngam gé dén

hoat lyc hemicellulase cua 5 chung vi khudn

Budc dau danh gia cam quan sy tic
dong ctia enzym tho tir cac ching dén qua
trinh tach vo ciy khoi phan thit gd cho
thay: da sb cac enzym tir cac ching da co
tac dong dén 16p cambi phia trong giita vo
cdy va phan thit gd, sy tac dong nay gitp
qué trinh tach phan vo va thit g tré 1én dé
dang hon, phan thit gd phia trong khong
co su thay ddi vé mau séc, trang thai khi
so v6i mau ddi chirng ngdm nudce. Phan vo
phia ngoai khong bi xé vun thanh nhiing
manh nho, chi can mot luc kéo nhe da dé
dang tach bo 16p vo cdy khoi phan thit gb
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Hinh 4. Tac dong cua dich enzym tir chung
vi khudn V244 dén 16p vé cdy ciia g6 keo

phia trong, tao ra cic mang vé 16n khong
thdy co cac soi xo gidng nhu & phan dbi
chirng ngam véi nudc may (Hinh 5). Bude
dau ciing da thir nghiém enzym thu nhén
tor chung va enzym thuong mai vao qua
trinh ngam gd va thyc hién boc bang may
va danh gia chat luong dam manh (Bang
2), véi ti 16 mun c6 trong dam & hai mau
enzym déu thap hon so v6i mau ddi ching
ngadm nudc voi gia tri thu dugce lan luot
0,11% cho enzym thu tir ching V244 va
0,12% cho enzym thuong mai.

Bdng 2. Chat lwong nguyén liéu dam sau qud trinh nguyén liéu gé truc dwege xir Iy

) Pon _ i Két qua ~ i
Thong so . | Ngam | Mau xit ly bang enzym thu nhdn | Mau xir ly bang enzym
YUl nuée tir chiing V244 thuong pham
Ty 1§ vo % 1,09 0,90 0,88
Manh hgpcach | % 92,6 93,01 93,35
Do am % 48,3 47,45 47,49
Ty 1€ mun % 0,46

Hinh 5. Phdn bé mdt vo cdy phia trong tiép xiic véi phan g6 cia g6 keo truc sau xir Iy (A:
Mau ngdm véi nwée va B: mau ngdm véi dich enzym thé ciia ching vi khudn V244 va C:
Mau ngam véi enzym thwong pham).
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Ket qua chup kinh hién vi dién tur
cac mau vo cdy sau qua trinh ngam go truc
voi enzym thu nhan tir chung va ché pham
enzym thuong mai cho thdy, 16p bé mat vo
cdy ctia mau dbi chimg khi ngm nudc co
cau trac it thay doi, bé mat con nguyén tao
thanh mang lién mach gan nhu khong phat
hién cac lién két bi pha hity tao thanh céac 16.
Déi v6i mau co bd sung enzym thu nhén tir
chung VK244 va enzym thuong pharn bé
mét vo cdy hinh thanh nhleu 18, cac diém dut
gay, 10 ra cac khoang té bao phia bén trong
cta vo cay. Nhu vay hemicellulase da co
tac dong phan cit thanh phan hemicellulose
trong 16p cambi ciia vo cdy, dan dén vo

cay dé dang dugc tach ra khoi than gd. Cac
nghién ciru, gd truc duge xir Iy bang cach
ngdm véi cac enzym, dan dén cac qua trinh
boc vo phia sau s& rat hiéu qua va don gian
(Ratto & cOng su, 1993).

3.2. Nghién curu dac diém sinh hoc
va phén logi chiing vi khuin V244

3.2.1. Bdc diém hinh thdi va sinh Iy
sinh hoa

Dua theo cac phuong phap nghién
ctru vé vi sinh vat hoc cua khoa phan loai
Bergey (Wllhams & cong su,1989), mét
s6 dac diém sinh hoc co ban cia ching
V244 dugc trinh bay ¢ bang 3 va hinh 6.

Hinh 6. Mét s6 déc diém sinh hoc ciia chung vi khudn V244 (A: hinh thadi khuan lac; B: Hinh
thdi té bao x5000X va C: Kha nang phdt trién trén méi trwong ISP9 c6 nguon dwong 1%).
Bang 3. Mot s6 ddc diém sinh hoc cia chung V244

Pic diém Pac diém mo ta
Dic diém khuan lac | Khuan lac ¢6 bé mit nhin, mép ziczac (dwong kinh 2-4mm) mau vang niu
Pic diém té bao Hinh que, bit mau tim thudc nhom vi khuan Gram (+)
Nhiét do (°C) 20-45
Nong d6 mudi (%) <7%
pH ban dau 5+10
Khé ning phat trién :
D-glucose +
D-matose +
D-fructose +
D-xylose +
Arabinose +
Saccharose +
Ddi chirng -
Kha nang sinh enzym:
Pectinase +
Protease +
Amylase +

Ghi chii: +: C6 khd nang phat trién va - : Khong c6 kha nang phdt trién.



Chung vi khudn V244 c6 kha ning
sinh truong t6t & nong d6 NaCl <7%,
nhiét do 20-45 °C thudc nhoém vi khuan
wa 4m va pH tir 5-10 (Bang 3). Khi kiém
tra kha ning sinh mot s6 loai enzym khac
cho thiy chiing V244 c6 kha ning sinh ca
3 loai enzym bao gdm pectinase, protease
va amylase (Bang 2). Vé dic diém hinh
thai khuan lac, trén moi truong MPA sau
4 ngay nudi ¢ nhiét do 37°C, khuan lac
c6 bé mat nhan, mép ziczac, duong kinh
2-4mm, mau vang nau (Hinh 6A). Hinh
thai té bao khi chup bang kinh hién vi dién
tor & do phong dai 5000X c6 dang que
ngén, kich thuéce 1,6-1,72 (m x 0,99-1,21
[m (Hinh 6B) va bit mau tim thudc nhom
vi khuan Gram (+) (Bang 2). Chung co
kha nang phat trién tot trén mot s6 ngudn
duong bao gom: D-glucose; D-matose;
D-fructose; D-xylose; arabinose va
saccharose (Bang 3).

3.2.2. Phan tich trinh tw gen 16s
rRNA ciia chiing vi khuan V244

DNA téng sb ctia chung vi khuan
V244 duoc tach chiét va kiém tra trén
gel agarose 1,0% (hinh 7A),. Két qua thu
duoc san pham DNA tong s6 cho két qua
t6t, chimg t6 san phdm khong c6 sy 1an
cac phan tir protein. San pham DNA khi
dugc su dung dé khuéch dai trinh tu gen
16S rRNA bang ky thuat PCR st dung
cap moi dic hiéu 27F va 1429R cho mot

L W2
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Hinh 7. Bién di d6 DNA trén gel agarose 1%

ciia chiing V244 (A1: DNA tong s6 va BM2:
San pham PCR su dung cap 27F va 1429R).
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bang DNA rd nét duy nhét c6 kich thuédc
khoang 1,5 kb khi dbi chiéu véi thang
DNA marker chuan (Hinh 7B). Két qua
trén cho thay phan tng PCR trong thi
nghiém nay la dac hiéu va doan gen thu
dugc sau phan ung PCR co chét luong
cao, san pham du yéu cau dé thuc hién
cac budc nghién ciru tiép theo.

Gen 16S rRNA cua chung V244, sau
d6 duoc giai trinh ty, ldp rdp va phan tich
trinh tu nucleotide. So sanh trén co s¢ dir
liéu GenBank voi trinh ty nucleotide tuong
mg cho thdy, chung V244 c6 d6 tuong
ddng 100% véi cac ching nhu Bacillus
subtilis ' TMC1465 (NR113265); B.
inaquossinum BGSC 3A28 (NR104873)
B. tequilessis 105 (NR104910) (Hinh
8) va trinh tu gen 16S rRNA cua chung
V244 da dugc dang ki trén co soO
GenBanK v&i mi s6 PV688633. Két qua
thu nhan vé cic dic diém va dic tinh
enzym cua chung V244 kha tuong ddng
v6éi mot s6 nghién ctru trén thé gidi cho
biét, cic nhém vi khuan c6 kha ning
sinh hemicellulase cao thuong thudc
cac chi nhu Bacillus, Cellulomonas,
Micrococcus, Paenibacillus,
Arthrobacter. Dac biét chi Bacillus rét
c6 tiém ning dé san xuat hemicelluase
(xylanase, mananase) v&i cac loai dai
dién nhu B. circulans, B. tequilensis, B.
subtilis, B. pumilus, B. cabrialesii, B.
stercoris... (Subramanian, 2002).
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IV. Két luan

Tt 14 mau vo ciy phan lap duogc
87 chung vi khuan, di chon 5 ching vi
khudn (V244; V11; V23; V119 va V31)
c6 kha nang sinh hemlcellulase tong cao
bao gdm xylanase va mananase (cO 4
chung c6 hoat tinh xylanase >1000 U/L va
riéng ching V244 c6 hoat tinh xylanase
363,54+18,21 U/L ). Chung V244 c6 kha
nang sinh enzym hemicellulase (xylanase,
mannanase) dap ung duoc yéu ciu tng
dung vao qua trinh béc v gb keo tryc.
Chung vi khuin V244 thudc vi khuan
ua 4m, sinh truong tot trong moi trudng
pH 5-10 va & ndng d6 mudi <7%, c6 kha
ning phat trién tot trén ngudn cacbon
la D-glucose; D-matose; D-fructose;
D-xylose; arabinose va saccharose. Trinh
tu gen 16S rRNA ctia ching vi khuan
V244 ¢6 d6 twong dong cao (> 99%) véi
trinh tw gen 16S rRNA cua cac chung
vi khuén thudc chi Bacillus va da dugc
dang ki trén co s¢ dir liéu Genbank véi
mi s6 PV688633. Enzym tir chiing V244
c6 tiém ning tmg dung trong nganh cong
nghiép ché bién dim manh ciing nhu san
xuat bot gidy.

Loi cam on: Nghién ctru nay duoc
tai trg kinh phi boi D& tai “Nghién ciu
quy trinh c6ng ngh¢ va m6 hinh thiét bi
san xudt ché phdm enzym pectinase va
hemicellulase trng dung b6c vo cdy nguyén
lidu gd cung”, mi s6 DPTKHCN.017/22
cip Bo Cong thuong.
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SELECTION OF BACTERIAL STRAINS WITH
HEMICELLULASE ACTIVITY FROM TREE BARK FOR
APPLICATION IN THE DEBARKING PROCESS OF
ACACIAWOOD

Nguyen Van Hiew’, Nguyen Thi Hong Lien’, Tran Thi Huong’, Le Thi Tra’,
Phan Thi Hong Thao’, Nguyen Van Khanh*

Abstract: From 14 bark samples, 87 strains of hemicellulose-producing bacteria were
isolated. Among these five bacterial strains - V244, V11, V23, V119, and V31 - were selected
for their hemicellulase activity, including xylanase and mannanase. The xylanase activity for
the strains V11, V23, V119, and V31 was > 1000 U/L, while strain V244 showed an activity of
363.54+18.21 U/L. Preliminary evaluation of hemicellulase activity in a wood-soaked water
environment showed that after 4 hours, xylanase activity remained over 50% of the initial
level, with strain V244 retaining 72% of its activity. The enzyme obtained from the strains,
when added to water and soaked in acacia wood, was found to be effective in separating
the bark from the wood. The strain V244 was studied for several biological characteristics,
including colony morphology, cell structure, growth potential on various carbon sources,
nitrogen, pH, temperature, and NaCl. The 16S rRNA gene sequence of bacterial strain V244
showed high similarity (>99%) with the corresponding genes of Bacillus sp. strains. Thus,
strain V244 was named Bacillus sp. V244. The 16S-rRNA gene sequence of strain Bacillus
sp. V244 was registered in GenBank under the accession code PV688633.

Keywords: Bacillus, hemicellulase, acacia bark, xylanase, mananase
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