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NGHIEN cUU ANH HUGNG CUA PIEU KIEN NUOI CAY PEN
SINH TRUGNG CUA BON CHUNG VI KHUAN PHAN GIAI XENLULO

Vii Vin Pinh, Nguyén Thi Loan, Pham Vin Nhat, Tran Nhét Tan

Trung tam Nghién cuu Bao vé rung - Vién Khoa hoc Lam nghiép Viét Nam

TOM TAT

Tinh dén 31/12/2020, tong dién tich rimg toan qudc 1a 14.677.215 ha, trong d6
rung tu nhién 1a 10.279.185 ha, rimg trong 1a 4.398.030 ha. Tinh riéng giai
doan tir 2015 dén thang 12/2020 tong s6 da xay ra 1.928 vu chdy rimg, dién
tich chdy rimg 1én dén 8.631 ha. Mot trong nhitng nguyén nhan chinh gay chay

Tir khéa: Vi khuin phan rimg la do vét liGu chdy dudi tan rumg tich tu qua nhidu. Giam vat liéu chay
giai xenlulo, phong chay dudi tan rimg bang cach st dung vi khuén ¢6 kha nang phan giai xen!ulo gilip
rimg, mét do té bao vi phafm giai nhanh vat li¢u chay gop phan cai thién d phi nhiu cia dat va han
khuén, diéu kién nuéi cay che kha nang chdy ring dang dugc quan tam ung dung va duoc coi 1a mdt giai

phép hiéu qua, it ton kém va than thién v6i méi trudong. Nghién ciu nay da lua
chon dugc diéu kién nuéi cdy thich hop cho bon ching vi khudn (Bacillus
subtilis (SSK, SSK1.2) va chung Bacillus megaterium (SSK9.1, SSK9.2) cé
kha ning phan giai xenlulo nhu sau: méi trudng nudi cdy PD, téc d6 lic 150
vong/phit, thoi gian nuéi cdy 72 gio' & nhiét do 25+ 2°Cva pH =7; mat d¢ té
bao vi khuan dat 2,6.10° -8,9. 10° cfu/mL.

Research on affects of submerged culture conditions to growth of four
strains of cellulolytic bacteria

As of December 31, 2020, the total forest area of the country is 14,677,215
hectares, of which 10,279,185 hectares are natural forests and 4,398,030
hectares of planted forests. In the period from 2015 to December 2020,
there were 1,928 forest fires, covering 8,631 hectares of forest fires. One of
the main causes of forest fires is the accumulation of combustible materials
under the forest canopy. Reducing combustible materials under the forest
canopy by using cellulose-degrading bacteria to quickly decompose
combustible materials, contributing to improving soil fertility and limiting
the possibility of forest fires is being caried, applied and considered an
effective, low-cost and environmentally friendly solution. This paper has
selected suitable culture conditions for four strains of bacteria (Bacillus
subtilis (SSK, SSK1.2) and Bacillus megaterium (SSK9.1, SSK9.2) capable
of degrading cellulose as follows: PD culture field, shaking speed 150 rpm,
culture time 72 hours at d§ 25+ 2°C and pH = 7; bacterial cell density
reached 2.6x10% 8.9x10° cfu/mL.

Keywords: Cellulolytic
bacteria, forest fire
prevention, bacterial cell
density, submerged
culture condition
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1. MO PAU

Tinh dén 31/12/2020, tong dién tich rimg toan
qudc 13 14.677.215 ha, trong d6 rimg ty nhién
12 10.279.185 ha, ring trong 1a 4.398.030 ha
theo Quyét dinh s6 1558/QD-BNN-TCLN
ngay 13/4/2021 cia B§ Nong nghiép va
PTNT. Cong tac quan ly bao vé va phat trién
rimg thoi gian qua da dat dugc nhitng két qua
quan trong, dién tich rimg trong ting nhanh
gép phdn nang cao do che phu rung lén
42,01% ndm 2020. Nhung tinh riéng giai doan
tir 2015 dén thang 12/2020 téng sb da c6 1.928
vu chay rung, dién tich chay rung Ién dén
8.631 ha. Trong dé chay ring thong chiém
di¢n tich 16n vi trong 14 thong cé chra ham
lugng nhwa tr 2%-12% (B& Minh Chau,
2001), khi chéy lira lan nhanh, khé dap tit nén
thuong gdy nhiéu thiét hai Ién. Mot trong
nhitng nguyén nhan quan trong gy chay rung
1a do vat liéu dudi tan rimg tich tu qué nhiéu,
viéc giam thiéu vat lidu chay dudi tan rimg
bang cich su dung vi sinh vat phan giai
xenlulo dang dugc quan tdm ung dung va
duoc coi 14 mot giai phap hiéu qua va it tén
kém (Doerr and Santin, 2016; Vii Van Dinh et
al., 2020). Ngoai cac ching ndm thi vi khuin
ciing 12 nhitng d6i tuong c6 kha nang phan giai
xenlulo rat tot nhw: Chung Bacillus subtilis
QST713 phén giai xenlulo, tang cudong su hip
thu phdt pho (Aurora Moreno-Lora et al.,
2019). Chung Bacillus megaterium c6 kha
nang phan giai xenlulo, d6i khang v&i ndm gay
bénh va ) dinh dam (De Vos, P. et al.,2009).
St dung vi khuin c6 kha ning phan giai
xenlulo giup phan giai nhanh vat liéu chay gép
phan cai thién d6 phi nhiéu ctia d4t va han ché
kha nang chdy rimg. Bai bdo nay trinh bay anh
hudng cua diéu kién nudi céy dén mat do té
bao ciia bon chung vi khuin phan giai xenlulo:
hai chiang Bacillus subtilis (SSK, SSK1.2) va 2
chung Bacillus megaterium (SSK9.1, SSK9.2).
Anh hudéng cua didu kién nudi cdy (méi

truomg, pH, tc do lic, thoi gian lic, nhiét do
lic) dén sinh truéng cua bén chung vi khuin
nhdm tao co s& khoa hoc phuc vu san xuét ché
pham sinh hoc méi tir cac chung vi khuan
phan giai xenlulo.

IL VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém, vat li¢u nghién ciru
2.1.1. Dia diém

Dia diém nghién ctru: Phong thi nghiém Trung
tdm nghién cuu Bao vé rung, Vién Khoa hoc
Lam nghiép Viét Nam (46 Duc Thing, quan
Bic Tur Liém, Ha Noi).

2.1.2. Vit liéu nghién cuu

Céc chung giong vi khuan st dung gom:
Chung vi khudn phén giai xenlulo SSK,
SSK1.2 (Bacillus subtilis); chung SSK9.1,
SSKO9.2 (Bacillus megaterium).

2.2. Phuong phap nghién ciru

- Anh hwéng ciia méi tromg nudi cdy

Phuong phép xac dinh méi trudng nudi cdy
phu hop: Thi nghiém dugc thuc hién vdi 3 loai
modi truong khac nhau: Méi truong PD (khoai
tay 200 g, D-Glucose 20 g, HO 1.000 mL),
CMC léng (KQHSO4 1 g, (NH4)QSO4 1 g,
MgS0,4.7H,0 0,5 g, NaCl 0,001 g, CMC 10 g,
H,O 1.000 mL); Yeast extract long (Yeast
extract 10 g, Glucose 20 g, CaCOj; 20 g). Mdi
thi nghiém 10 binh tam giac 500 mL (mdi binh
c6 250 mL moi truong long), thi nghiém lap
lai 3 1an. Sau khi 3 loai moi truong dugc hép
khir tring & didu kién nhiét 6 121°C, 1 atm
trong thoi gian 20 phut. Pé ngudi va st dung
pipatman hut 14y mot lwong nhu nhau (2 mL
dich khuan) cho vao cac binh nudi cay riéng 1&
timg chung. Thi nghiém dugc thuc hién véi toc
d6 lac (150 vong/phit), nhiét do & 25 + 2°C,
thoi gian lac 72 gio. Mat d6 vi khuan duoc xac
dinh béng cach dém sd luong khuén lac theo
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phuong phap pha loang téi han cua (Huys, G
2002; Pham Thi Tuyét Ngan et al., 2020).

- Anh huéng ciia toc do ldc

Phuong phép xic dinh téc do lic phu hop:
Puoc thuc hién trén méi treong PD vdi 5 cong
thitc & cac tbe do lac khac nhau (0, 100, 150,
200, 250 vong/phit), nhiét d6 25 + 2°C, thoi
gian lic 72 gio, mdi téc do lic 10 binh tam
giac 500 mL thi nghi¢m duoc lap lai 3 lan.

- Anh huéng ciia thoi gian nudi cdy

Phuong phép xac dinh thoi gian nuéi cay phu
hop dugc thuc hién vdi 4 cong thuce & cac thoi
gian nudi cdy khac nhau (24 gio, 48 gio, 72
gidr va 96 giv), toe do 1dc150 vong/phit & nhiét
d6 25 + 2°C. Mdi cong thirc 10 binh tam gidc
500 mL, thi nghiém dugc lap lai 3 1an.

- Anh hwong cua nhiét do nudi cd’y

Phuong phéap x4c dinh nhiét d6 nudi cay phu
hop: Pugc tién hanh véi 6 cong thirc trén moi
truong PD & cac thang nhiét d6 khac nhau
(15°C, 20°C, 25°C, 30°C, 35°C, 40°C). Thoi
gian nudi cdy 72 gio, toc do lic (150
vong/phut). Dua trén mat do vi khuan dé lua
chon nhiét d6 nudi cay phu hop.

- Anh huéng ciia pH nuéi cdy

Phuong phéap xé4c dinh nhiét d6 nudi ciy phu
hop: Pugc thuc hién trén moéi truong PD ¢ 6
dai pH khac nhau: 4,0; 5,0; 6,0; 7,0; 8,0 va 9,0.
Nhiét d6 nudi cdy 25 + 2°C, toc do lac 150
vong/phut, thoi gian nudi cdy 72 gio.

Mat d6 vi khudn & tAt ca cac cong thuc
nghiém dugc xdac dinh bé‘mg cach dém s
lugng khuan lac theo phuong phép pha lodng
téi han cia (Huys, G 2002; Pham Thi Tuyét
Ngan et al., 2020).

1L KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua nghién ctru

- Xac c?‘_inh moi truong nuoi cay thich hop cho
vi khudn phdn giai xenlulo

Moi trudng 1a mot trong nhirng yéu t§ quan
trong nhat anh hudng truc tiép tdi sy sinh
truong va phat trién cua vi khuan. Dé xac
dinh moi truong phu hop nhat véi vi khuan
phén giai xenlulo, tién hanh thi nghiém trén
3 loai méi truong long (PD; CMC; Yeast
extract) v&i tée do lac (150 vong/phut), &
nhiét d6 25 + 2°C, thoi gian lic 72 gio. Két
qua vé mat do khuédn lac duoc trinh bay
trong bang 1.

Bang 1. Anh hudng ctia moi truong dén mat d6 vi khuan phan giai xenlulo

Mat do té bao (Log cfu/mL)
T Chung Fpr LSD
PD CMC Yeast extract
1 SSK 8,71 8,64 8,49 < 0,001 0,02828
2 SSK1.2 8,81 8,55 8,46 < 0,001 0,02827
3 SSK9.1 8,42 8,31 8,12 < 0,001 0,02989
4 SSK9.2 8,64 8,61 8,21 < 0,001 0,02913

S liéu trinh bay & bang 1 cho thiy mat do té
bao cua 4 ching vi khuan phan giai xenlulo &
cdc mdi truong khac nhau cd sy khac bi¢t ro
rét vé& mat théng ké (Fpr < 0,001). Két qua mat
d6 té bao trén moi truong PD cua ca 4 ching
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déu cao hon so véi hai méi truong con lai
(CMC, Yeast extract) va dao dong tur 2,6.108 -
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extract mat do dat tr 1,3.10° - 3,1.10°
(cfu/mL). Trén méi truong PD, mat d6 té bao
cao nhit dat 6,5.10° (cfu/mL) cua ching
Bacillus subtilis SSK1.2, tiép theo 1a ching
Bacillus subtilis SSK1.2 ¢6 mat do té bao thap
hon, dat 5,1.10%(cfu/mL). Mat d6 2 ching
SSK 9.1 va SSK 9.2 (Bacillus megaterium)
déu thap hon, dat 2,6.10% va 4,4.10%(cfu/mL).
Tir két qua thi nghiém nay c6 thé thay PD la
moi trudng pht hop dé nudi cay vi khuan phan
giai xenlulo.

- Xde dinh téc d9 lic thich hop cho vi khudn
phan giai xenlulo

Két qua thi nghiém anh huéng cua toc do lic
t6i sy sinh trudng cua vi khudn cho thay mét do
té bao cua 4 ching vi khuan phan giai xenlulo &
cac toe do lac khac nhau co sy khéac biét 13 rét
vé mit thong ké (Fpr < 0,001). Két qua vé mat
d6 té bao véi 5 cong thuc ¢ cac tdc do 1ac khac
nhau (0, 100, 150, 200, 250 vong/phut) dugc
thyc hién ¢ nhiét d6 25+ 2°C, thoi gian lic 72
gio dugc trinh bay trong bang 2.

Bang 2. Anh hudng cua toc d6 lic dén mat do vi khuan phan giai xenlulo

Mat do té bao (Log cfu/mL)
T Ching 0 100 150 200 250 Fpr LSD
vong/phut | vong/phit | vong/phut | vong/phut | vong/phut
1 SSK 7,30 8,10 8,75 8,06 7,91 < 0,001 0,02859
2 SSK1.2 7,77 8,18 8,82 8,42 7,82 < 0,001 0,02934
3 SSK9.2 7,74 8,65 8,92 8,52 7,42 < 0,001 0,02744
4 SSK9.1 7,42 8,61 8,95 8,68 7,34 < 0,001 0,02946

Mat d6 té bao sau 72 gi0 nuodi céy & toe do lac
150 vong/phut ¢6 gia tri 16n nhét dat 5,6.10° -
8,9.10° cfu/mL, két qua nay cao hon so vdi cac
téc d6 lac con lai. Trong khi d6 mét do dé tinh
chi dat 2,0.10” - 5,8.10"(cfu/mL). Mat do té
bao cua vi khuan khi lic o toc do 100
vong/phit dat tir 1,2.10° - 4,5.10° (cfu/mL); &
téc d6 200 vong/phut dat tir 1,2.10° - 4,8.10°
(cfu/mL); & tbc d6 250 vong/phit dat tir
22107 - 7,9.10" (cfu/mL). Nhu vay 150
vong/phut 1a téc d6 lac phu hop dé nudi cdy
céc ching vi khuan phan giai xenlulo. Khi &
téc do lic 150 vong/phut, mat do t& bao cua 2
chung Bacillus subtilis SSK, Bacillus subtilis

SSK 1.2 lan luot dat 5,6.10° va 6,6.10% cfu/mL;
2 chung Bacillus megaterium SSK9.1, Bacillus
megaterium SSK 9.2 mat d dat duoc lan luot
14 8,8.10°va 8,3.10° cfu/mL.

- Xdc dinh thoi gian lidc phit hop cho vi khudn

phan giai xenlulo

Bén chung vi khuén phan giai xenlulo, da tién
hanh thi nghiém vdi 4 cong thirc ¢ céac thoi
gian nudi cdy khac nhau (24, 48, 72, 96 gid),
nhiét d6 25+ 2°C, toc d6 lic 150 vong/phut,
binh tam giac 500 mL (lap lai 3 14n). Két qua
cua thi nghiém duoc trinh bay trong bang 3.

Bang 3. Anh huong cia thoi gian lic dén mat d6 vi khuan phan giai xenlulo

Mat do té bao (Log cfu/mL)
T Ching Fpr LSD
24gi> | 48gi> | 72gi> | 96 giv
1 SSK 3,52 5,61 8,75 7,65 < 0,001 0,02853
2 SSK1.2 4,01 5,95 8,92 7,72 < 0,001 0,03096
3 SSK9.1 3,65 5,15 8,45 7,92 < 0,001 0,02787
4 SSK9.2 3,68 5,69 8,82 7,24 < 0,001 0,02986
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Qua s6 liéu bang 3 cho théy mat do té bao cla
ca 4 ching vi khuin phan giai xenlulo ting
dan khi thoi gian nuéi cy tir 24 gio dén 48
gid, mat do té bao dat tr 3,3.10° - 1.10°*
(cfu/mL) sau 24 gio nudi cay va dat tir 1,4.10°
- 8,9.10° (cfu/mL) sau 48 gio nudi cdy. Bon
chung Bacillus subtilis SSK, Bacillus subtilis
SSK1.2, Bacillus megaterium SSK9.1 va
Bacillus megaterium SSK9.2 ¢6 mat d§ cao
nhat tai thoi diém 72 gio, dat 2,8.10° - 8,3.10°
cfu/mL. Sau 72 gid mat d6 té bao bat dau
giam, ¢ 96 gio mat do cua 4 chung chi con
1,9.107 - 8,3.10°cfu/mL. Nhu vay, 72 gio 1a

thoi gian pht hop nhét dé nudi cdy vi khuan
phén giai xenlulo.

- Xdc dinh nhiét @ lic phit hop cho vi khudn
phan giai xenlulo

Anh huong cua nhiét do lac toi sy sinh truéng
cta vi khuan duoc thue hién véi 6 cong thuc o
c4c nhiét dd nudi cay khac nhau (15°C, 20°C,
25°C, 30°C, 35°C, 40°C), téc d6 lic 150
vong/phut, thoi gian lic 72 gid. Su khac biét
kha 13 rang vé sinh truéng cua cac ching vi
khudn phan giai xenlulo & cac thang nhiét do
khac nhau duogc trinh bay trong bang 4.

Biang 4. Anh huong cta nhiét o dén mat do vi khuan phan giai xenlulo

STT| Chang Mat do té bao (Log cfu/mL) Fpr LsD
15°C 20°C 25°C 30°C 35°C 40°C
1 SSK 5,7 6,98 8,84 8,15 7,65 6,62 < 0,001 0,02776
2 SSK1.2 5,75 6,92 8,96 8,22 7,78 6,88 < 0,001 0,02912
3 SSK9.1 5,38 6,85 8,8 8,07 7,58 6,6 < 0,001 0,02977
4 SSK9.2 5,4 6,83 8,76 8,02 7,52 6,56 < 0,001 0,02924

S liéu & bang 4 cho thay nhiét do trong qua
trinh nhan sinh khéi anh huéng 16n dén mat do
t¢ bao cua ca 2 chung vi khuan phan giai
xenlulo. Khi nhiét d6 nuéi cdy la 15°C, mat do
té bao cua 4 ching vi khudn tuong dbi thép,
chi dat 10° cfu/mL. Mat d6 té bao tang 1én khi
nhiét do tang ¢ 20°C, dat 6,7.10° - 9,5.10°
cfu/mL. Mat do té bao cua 4 chung Bacillus
SSK, Bacillus SSK1.2,
Bacillus megaterium SSK9.1 va Bacillus
megaterium SSK9.2 déu dat cao nhét tai nhiét
d6 25°C, dat 5,8.10% - 9.2.10° cfu/mL. Tuy
nhién, mat d6 té bao cua cac chung vi khuan

subtilis subtilis

phan giai xenlulo lai giam dan khi nhiét d6

tang dan dén 40°C. O nhiét d6 nudi cay 30°C,
mat do té bao trong dich nudi cay bit dau giam
nhe va dat 1,1.10%-1,7.10% cfu/mL. Khi ¢ 35°C
mat do té bao dat tir 3,3.10" - 6.10"(cfu/mL) va
mat do vi khuan phan giai xenlulo chi dat
3,6.10° - 7,5.10° (cfu/mL) & 40°C. Nhu vay,
25°C 1a nhiét d6 phi hop dé nuéi cdy vi khuan
phan giai xenlulo.

- Xdc dinh pH phit hop cho vi khudn phdn
giaixenlulo

Két qua thi nghiém nghién ciru anh hudng t6i
kha nang sinh truéng va phat trién cta vi khuan
phan giai xenlulo dugc trinh bay ¢ bang 5.

Bang 5. Anh huong ciia pH dén mat d6 vi khuan phan giai xenlulo

STT| Ching Mat do té bao (Log cfu/mL) Fpr LsD
pH=4 pH=5 pH=6 pH=7 pH=8 pH=9
1 SSK 3,80 5,10 7,80 8,82 7,80 5,95 < 0,001 0,02864
2 SSK1.2 3,72 5,05 7,65 8,7 7,92 6,12 < 0,001 0,02890
3 SSK9.1 3,65 4,85 7,31 8,22 7,55 6,25 < 0,001 0,02906
4 SSK9.2 3,59 4,80 7,20 8,14 7,45 6,10 < 0,001 0,02938
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S6 liéu & bang 5 cho thdy pH moéi truong c6
anh huong rat 1on dén mat do té bao cua ca
bdn chung vi khuén phan giai xenlulo. Ca bon
chung déu c6 kha nang phét trién trong khoang
pH tu 4 - 9. Tuy nhién, & pH méi truong trung
tinh, mat do té bao cua bon ching vi khuén dat
cao nhét 1,6.10° - 6,6.10° cfu/mL. Mat d6 cia
céc chung vi khuan dat thip nhit khi pH = 4,
mat do té bao chi dat tir 3,9 - 6,3.10°(cfu/mL).
Nhu vay, pH = 7 14 thich hop nhét cho su sinh
truong va phat trién cua vi khuan phan giai
xenlulo. Khi pH = 7, mat d6 t& bao cao nhét la
6,6.10° (cfu/mL) cua chung SSK (Bacillus
subtilis), sau d6 1a 5.10° (cfu/mL) cua chung
SSK1.2 (Bacillus subtilis). Hai chung Bacillus
megaterium (SSK9.1, SSK9.2) c6 mat do té
bao lan luot 13 1,4.10° va 1,6.10° cfu/mL.

3.2. Thao luan

Hai chung vi khudn phan gidi xenlulo: chiing
SSK, SSK1.2 (Bacillus subtilis) déu c6 mat do
cao trén moi truong PD, pH=7, tdc do 1ac 150
vong/phut trong 72 gid, ¢ nhiét d¢ 25 + 2°C.
Két qua ndy cling twong dong véi mot sb
nghién ctru vé diéu kién nhan sinh khdi, sinh
truong ciia mot sé loai Bacillus subtilis (Pham
Quang Thu ef al., 2010, Tran Bao Tram et al.,
2016). Vi khudn Bacillus subtilis 1a mot vi
khuan probiotic da chirc nang. Nghién ctru vé
didu kién sinh truéng cua Bacillus subtilis
phan lap tir cua bién (Scylla paramamosain)
cling cho thay loai nay khong thé sinh trudng
o0 pH dudi 2 va cé kha néng sinh trudng & mirc
pH tir 3 - 7,4 trong d6 phat trién tot nhat &
pH=7,4 véi mat dd trung binh 6,48 - 6,72 log
cfu/mL (Wu et al., 2014). Ca 2 ching vi khuin
Bacillus subtilis AM2 va Bacillus subtilis
AM3 déu c6 kha nang phét trién trong moi
truong cd pH dao dong tir 4 - 9, tuy nhién &
pH dudi 5, kha nang sinh trudéng cua ca 2
chung déu giam so vdi & cac gia tri pH con lai
(Huynh Ngoc Thanh Tam va Huynh Vian
Thinh, 2020). Mot nghién ctru khac ciing chi
ra diéu kién t6i uu cho qua trinh sinh tong hop

protease tir chung Bacillus subtilis Bs04 1a pH
moi truong 7,5; thu nhan enzyme sau 36 gio
1én men (Nguyén Hitu Tuyén ef al., 2019). C6
thé thdy, pH 7 - 8 1a t6i uu cho sy phét trién
cta Bacillus subtilis. Bén canh d6, cac két qua
vé didu kién sinh truong nhu nhiét do nudi
cdy, téc do lac, thoi gian nhan sinh khdi, nhiét
d6 nhan sinh khdi cua cac nghién ctru da dugc
thuc hién trudc ciing thé hién sy twong dong
v6i két qua ciia nghién ciru trong bai bao ddi
v6i vi khuan phan giai xenlulo.

Mot s6 nghién cou vé chung Bacillus
megaterium cho thdy sinh khoi téi da 2,74 g/L
PHB khi pH = 7 va thoi gian 72 gio (Mohanrasua
et al., 2020). Bacillus megaterium STB1 phan
1ap tur dét estuarine duoc thu thép tir khu vuc
Mitrena (Setubal, B6 Pao Nha) dugc nudi céy
trong Tryptic Soy Agar (TSA) va Broth
(TSB), & 28°C véi tdc d¢ lic 150 vong/phut
thoi gian 72 gio. Két qua cho thay Bacillus
megaterium STB1 1a mdt loai vi khuén bao tu
Gram duong, mau vang nhat, c6 thé phat trién
tir 7°C dén 45°C (Francisco X. Nascimento
et al., 2020). Pay 1a nhiing két qua tuvong dong
v6i thi nghiém trong bai bdo nay vé ching
Bacillus megaterium (SSK9.1, SSK9.2).

IV. KET LUAN

Mat d¢ cia 4 chung vi khufin phan giai xenlulo
trén moéi truong PD 1a tot nhat, mat do dat
2,6.10°-8,9.10° cfu/mL.

O toc d¢ ldc 150 vong/phit sinh khdi vi khuan
phan giai xenlulo dat cao nhét (5,6 - 8,9.10°
cfu/mL).

Mat do cua bdn cl}ﬁng vi khuén dat cao nhat
khi nhan sinh khoi trong 72 gio (dat 2,8 -
8,3.10° cfu/mL).

Mat d6 vi khuan dat cao nhat khi nhiét do nhan
sinh khoi 1a 25 + 2°C bién dong tir 5.8 -
9,2.10° cfu/mL véi vi khun.

pH =7 1a phu hop cho sy phat trién cua cic
chung vi khuén phan giai xenlulo, mat d¢ vi
khuén dao dong tr 1,6 - 6,6.10°% cfu/mL.
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