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Tém tit
Nghién ciru dwoc thuc hién nham tuyén chon vi khudn chiu nhiét ¢é kha nang lén men ethanol. Trong
nghién ciru nay, tong céng c6 27 dong vi khudn dwege phin ldp tir cde nguon nguyén lidu néng nghiép nhi
trdi cdy chin, mun ciwea, bd mia, ri dwong, hoa cdy an qud va mdt ong. Két qua khdo sdt kha ndang lén men
cho thdy 11 dong vi khudn biéu hién kha ndng 1én men nhanh. Két qua khao sat sw phat trién cia khudn lac
sau 72 gio i & cde mirc nhiét dg 30, 35, 40, 45 va 50°C cho thdy ¢6 7 dong vi khuan (MC3, BM2, BM3, RD,
HM1, HM?2 va MO) c6 thé phdt trién & nhiét dé 50°C. Nam dong vi khudn (MC3, BM2, HM1, HM2 va MO)
biéu hién cé thé lén men dwoc tir 6 loai diong thir nghiém (glucose, sucrose, galactose, lactose, arabinose
va xylose); trong khi hai dong vi khudn BM3 va RD biéu hién khong 1én men arabinose nhing c6 kha ndng
lén men tir 5 logi dwong con lai. Dya vao ddc diém hinh thdi, ddc tinh sinh ly, sinh hoa va giai trinh tw DNA,
dong vi khudn MO dwoc tuyén chon dinh danh, véi két qua la Bacillus subtilis.
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Abstract

This study was carried out to select the various strains of thermophilic bacteria having the ethanol
fermentation activity. In this study, a total of 27 strains were isolated from different agricultural materials of
ripe fruits, sawdust, bagasse from sugarcane, molasses, flowers of fruit-tree and honey. In the fermentation
testing, eleven of the strains performed the rapid fermentation rate. In the testing of colony growth after 72
hours of incubation at different temperature levels of 30, 35, 40, 45 and 50°C, seven bacterial strains (MC3,
BM2, BM3, RD, HM1, HM?2 and MO) could grow at 50°C. Five strains (MC3, BM2, HM1, HM?2 and MO)
gave the possibility of fermentation from 6 testing sugar resources (glucose, sucrose, galactose, lactose,
arabinose and xylose),; whereas two strains BM3 and RD gave no fermentative signal from arabinose but could
ferment from other 5 sugar resources. Based on the characteristics of morphology, physiology, biochemistry
and DNA sequencing analyses, the selected bacterial strain (MO) was characterized as Bacillus subtilis.

Keywords: Agriculture waste, bioethanol, ethanol fermentation, thermophilic bacteria.
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1. Gi6i thiéu

Ngay nay do thé gii phu thudc qua nhiéu vao
dau mo va gia dau bién dong lién tyc theo chiéu tang
va sy can kiét dan nguon nang lu(mg hoa thach va
khi d6t nén viéc tim kiém cac nguon nang lugng
thay thé 1a viéc lam c6 tinh séng con trong d6 cé
nang lugng sinh hoc (Talukder, 2019; Talukder &
cs., 2016). Nang lugng sinh hoc bao gdm cac ngudn
nang lugng dugc san xudt tir phy pham ndng nghiép,
nudce thai, ba phé thai hitu co cong nghiép, rac thai
(Choonut & cs., 2014; Aditiya & cs., 2016). Ethanol
dugc xem 1a ngudn ning lugng sinh hoc an toan va
duoc tao ra bdi qua trinh 1én men. Ethanol khi chay
khong gay doc hai, giam luong CO, va gidm lugng
khi gay hiéu tng nha kinh khac (Htet & cs. 2018)
bai dich SARCOV 2 (COVID-19) da dan den gla
tang nhu ciu ethanol trong linh vuc y té va san xuat
dung dich khang khuan trong cudc chién chéng dai
dich toan cau (Ozojiofor & cs., 2023).

Vi sinh vt chiu diéu kién khic nghiét dong vai
trd quan trong trong cong nghé sinh hoc va kiém soat
su 6 nhiém moi trudng, dang chu y 14 cac vi sinh vt
chiu nhiét co thé bién dudng ¢ nhiét do tir 37 dén
50°C (Pattanakittivorakul & cs., 2019). Vi khuén
chiu nhiét ¢ tiém ning ung dung trong nhiéu qui
trinh cong nghiép bao gdm viéc san xuat ethanol vi
chung c6 kha nang 1én men ¢ nhi¢t d¢ cao. Chung
con dugc ing dung dé san xuat enzyme nhu cellulase
tir phu phdm néng nghiép véi chi phi thap. Mit khéc,
1én men & nhiét d6 cao chuyén hoa hoan toan co chét
thanh san pham cudi cting. Nhiéu vi khuan chiu nhiét
da dugc phan 13p va nghién ctu voi kha nang 1én
men ethanol (Babiker & cs., 2010). Lén men & nhiét
d6 cao gitip gia ting tbc do phan Gmg, giam sy tiéu
thu nang luong boi giam qua trinh 1am mat thung
1én men va gitip giam thiéu ham luong khi oxy trong
thung nay tao moi truong yém khi hon nén qua trinh
1én men dwoc hi¢u qua (Tesfaw & Assefa, 2014). Do
d6, nhitng vi sinh vat nay cé ¥ nghia rat quan trong
dbi v6i cac nude nhiét d6i noi ma phai ton nhiéu
chi phi cho hé thdng lam mat (Huynh & cs., 2022).
Muc tiéu nghién ctru la phan lap, tuyén chon mot s
dong vi khuan c6 kha niang 1én men ethanol tot va
chiu duogc nhiét do cao.

2. Vit liéu va phwong phap nghién ciru

2.1. Vit liéu nghién ciru

Thu thap mau trai cay chin (chuéi, tao, nho,
x0ai), mun cua, ba mia, ri dudong, hoa cdy an qua
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(x0ai, man, tao, nhan) va mat ong ¢ tinh Soc Trang,
tinh Hau Giang va Thanh phd Can Tho. Cac mau
dugc bao quan trong tai thanh tring va chuyén vé
phong thi nghiém.

2.2. Phwong phap nghién ciru

2.2.1. Phén ldp vi khuan

Cho 2 g miu vao dng nghiém chira 20 ml méi
truong Malt Yeast Peptone Glucose (MYPG). Moéi
truong MYPG gdm yeast extract 0,3%, peptone 0,5%,
malt extract 0,3% va glucose 2% (Obire, 2005), khir
tring & 121°C trong 15 phut, bo sung ethanol 3% (v/v)
va sporal 0,02%. U 24 gio ¢ 30°C. Dung micropipette
chuyén 1ml vao dia petri c6 chtra méi truong MYPG
agar (yeast extract 0,3%, peptone 0,5%, malt extract
0,3%, glucose 2% va agar 2%) da khir trang 6 121°C
trong 15 phut Céy trai mau, 1 48 gio & 30°C. Tiép tuc
cdy chuyén trén moi tru’ong MYPG agar. Quan sat
dudi kinh hién vi (X100) dé xac dinh d6 dong nhat
ctia t& bao, chup hinh luu trit. Trit miu & 4°C trong
dng thach nghiéng véi moi truong MYPG agar.

2.2.2. Khao sat kha nang lén men duwong glucose

Nubi sinh khéi cac dong da phan lap tir thi
nghiém 1 trong moi truong MYPG da khu trung ¢
121°C trong 15 phut, & 24 gio § 30°C. Liy 1ml dung
dich mau cho vao chai Durham c6 chira 9ml dung
dich méi truong YPG (yeast extract 0,3%, peptone
0,5% va glucose 20%) da khtr trung ¢ 115°C trong 10
phut. Léc that déu dé dung dich duong tran ddy vao
6ng thay tinh Gp nguoc nam bén trong chai Durham,
11 & 30°C. Po chiéu cao cot khi CO, sinh ra trong dng
thuy tinh Gp nguoc tai cac thoi diém 24, 48, 72, 96,
120 gio (Onsoy & cs., 2007).

2.2.3. Khao sat kha nang chiu nhiét cua vi khudn
duoc tuyén chon

CAy zigzag cac dong vi khuan di so tuyén trén
céc dia petri chira méi truong MYPG. U céc dia petri
& cac mure nhiét do khac nhau 30, 35, 40, 45 va 50°C.
Theo ddi sy phat trién cta vi khudn sau 24, 48 va 72
gio trén bé mat moi trudng (Babiker & cs., 2010).

2.2.4. Banh gia kha nang lén men cac logi dwong

Nuoi sinh khi cac dong vi khuan c¢6 kha ning
lén men manh va phat trién & nhiét d6 cao trong moi
truong MYPG. Thyc hién phuong phap Ién men
trong chai Durham véi 6 loai duong glucose, sucrose,
lactose, galactose, arabinose va xylose. Xac dinh
chiéu cao cot khi CO, sinh ra trong ng thiy tinh up
nguoc sau 120 gio (Warren & Shadomy, 1991).
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2.2.5. Khao sadt ddc tinh sinh ly va sinh hoa cua
vi khudn chiu nhiét ¢é kha nang lén men ethanol

Thuyc hién mot s6 phan tig dé xac dinh dic tinh
sinh hoéa dong vi khuin nhu nhudém Gram, catalase,
oxidase, thuy phan gelatine, thuy phan tinh bot,
urease (Pelezar, 1986; Benson, 1994; Colloins &
Lyne, 1995).

2.2.6. Dinh danh dong vi khuén duoc tuyén chon

Ly trich DNA vi khuan. Khuéch dai trinh tu gene
16S rRNA bang k¥ thuat PCR véi cip moi chuyén
biét. Sir dung BLAST d¢ so sanh trinh ty da giai véi
dir liéu trén ngan hang gene ¢ trang web http://www.

ncbi.nlm.nih.gov/BLAST.

2.2.7. Phurong phdp xit Iy s6 liéu

Tt ca s6 liéu duoc xtr 1y théng ké bang chuong
trinh STATGRAPHICS Plus 5.1.

3. Két qua va théo ludn

3.1. Phan lap vi khuén

Tt 12 ngudn nguyén liéu gdém trai cdy chin,
mun cua, ba mia, ri dudng, hoa cady an qua va mat
ong phan lap dugc 27 dong vi khuan. Két qua phan
1ap cac dong vi khuan tir 12 ngudn nguyén li¢u dugc
trinh bay trong Bang 1.

Bing 1. Két qua phan 1ap cac dong vi khuin tir 12 ngudn nguyén li¢u

STT Pia diém thu thip nguyén li¢u Ngudn nguyén litu  S6 dong vi khuén phan 1ap dwoc
1 Chudi 2
2 Cho Xuan Khanh, phuong Xuan Khanh, quan Tao 1
3 Ninh Kiéu, TP Can Tho Nho 3
4 Xoai 4
5 Phuong Tra An, quan Binh Thiyy, TP Can Tho Mun cua 3
6 Nha may duong Phung Hiép, phuong Hiép Bé mia 3
7 Thanh, thi xa Tan Higp, tinh Hau Giang Ri duong 1
8 Hoa xoai 2
9 Phuong An Hoa, quan Ninh Kiéu, Hoa méan 3
10 TP Can Tho Hoa tao 2
11 Hoa nhén 2
12 Xa Phong Nam, huyén Ké Sach, Mat ong 1

tinh Soc Trang

Hinh 1.
Hinh thai khuan lac vi khuan: N3 (A), HX2 (B),
MC2 (C) va HM2 (D)

Hinh 2.
Hinh dang te bao vi khuan dwéi kinh hién vi (X100):
Que ngan (A), que dai (B), cau (C) va cau déi (D)
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Két qua & Bang 2 thay hinh dang khuén lac chu
yéu cua 27 dong vi khuan 1a cdu déu va khong déu voi
bia nguyén va ring cua, trong tong s6 27 dong ¢6 2 dong
v6i khuan lac mau tring nga (X1 va HT2), 6 dong mau
tring sita (MC3, BM3, RD, HX2, HM2 va HM3) con lai
12 mau tring. Bén canh d6 ndi mo thi cac dong N3, X2,
X3, X4, BM3, HX2 va HM1 ¢6 dang phéng (Hinh 1).

Pa s6 kich thudce khuan lac vi khuan déu nhé (1,0 - 4,0
% 1,0 -4,0 mm) chi c6 4 dong N3, X3, HX2 va HM1 ¢6
kich thuge 16n hon (6,0 - 10 x 7,0 - 9,0 mm).

Té bao vi khuan c6 kich thudc 0,3 - 1,2 x 0,1 -
0,2 pm, gdbm 4 hinh dang 13 que ngén, que dai, cau va
cau do6i. Hinh 2 trinh bay hinh dang té bao vi khuan
duéi kinh hién vi (X100).

Bang 2. Dic diém khuin lac va té bao ciia 27 dong vi khuén sau 48 gio 1

. Pic diém khuin lac Dic diém té bao
Ngudn  peonicn ki :
STT nguyén y e Kich ) . Hinh Kich
lidu dong thwoce Mau sac  Hinh dang Bia Do noi dang thuée
(mm) : (um)
1 Chudi Cl 1,5x1,5  Tring Caudéu  Nguyén M6  Quengin 0,5x0,1
2 C2 1,0x1,0  Tring Caudéu  Nguyén Mé  Quengin 1,2x0,2
3 T T 1,0x1,0  Tring Caudéu  Nguyén Mé  Quengin 0,4 x0,1
ao . N .
4 N1 1,0 x 1,0 Trang Cau dcu Nguyén Mo Quengan 0,6 x 0,1
5 N2 1,0x1,0  Tring Ciudéu Rangcwa Mo Quedai 0,5x0,2
6 Nk N3 6,0 x 7,0 Tréng Khong ddu  Ringcua Phing Quengin 0,5 x 0,1
0 ; . 5 s
7 X1 1,5x 1,5 Trangnga Cau déu Nguyén Mo Caudoi 0,3 x0,1
8 X2 4,0x4,0  Tring Caudéu  Nguyén  Phing Quengin 0,5x0,2
Xoai 10.0 x . R . .
9 X3 ) (’) 0 Trang Khoéng déu Rangcuwa Phang Quengan 0,4 x 0,1
10 X4 2,0x25  Tring  Khongdéu Nguyén  Phang Quengin 0,6 x 0,1
11 MCI  2,0x20  Tring Caudéu  Nguyén Mb Cau 0,5%0,1
Mun cua . N .
12 MC2 2,0x20 Trang Cau deu Nguyén Mo Quengan 0,6 x 0,1
13 MC3  1,0x1,0 Tringsita Caudéu  Nguyén Mo Cau  03x0,1
14 BMI  2,0x3,0 Tring  Khongdéu Nguyén Mé  Quengin 0,5 x0,1
15 Bimia  BM2 2,0x20  Tring Caudéu  Nguyén M6  Quengin 0,6 x 0,1
16 BM3 3,0x2,0 Tringsita Khongdéu Riangcua Phing Quengin 0,6 x 0,1
17  Riduong RD 1,0 x 1,0 Tréng sita Céu déu Nguyén Mo Quedai 0,7 x0,1
18 ~ HX1  1,0x1,0  Trang Caudéu  Nguyén M6  Quengin 0,5x0,2
Hoa xoai , . . ,
19 HX2 6,0 x7,0 Trangsita Khongdéu Réangcua Phang Quengan 0,6 x 0,1
20 HM1 7,0 X 9,0 Tring Khong déu Ringcwa Phing Quengin 1,1 x0,2
21 Hoa man HM2 1,0 x 1,0 Tre‘ing stra Ciu déu Nguyén Mo Que ngén 0,5 x0,1
22 HM3 2,0x2,0 Trang sita Céu déu Nguyén Mo Que ngin 0,3 x 0,1
23 u HTI  2,0x20  Tring Ciudéu  Nguyén M6  Quengin 0,5 x0,1
oa tdo . L .
24 HT2 2,5%x2,5 Trang nga Cau déu Nguyén Mo Que ngan 0,6 x 0,2
25 HN1 1,0x1,0  Tréng Caudéu  Nguyén Mb Que ngin 0,5 x 0,1
Hoa nhéan . N .
26 HN2 2,0 x2,0 Trang Cau deu Nguyén Mo Que ngan 0,8 x 0,1

27 Mitong MO  3,0x40  Tring

Khong déu  Ring cua Mo Quengin 0,8 x 0,2
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3.2. Khao sat kha niang lén men dwong glucose
Két qua & Bang 3 cho thy sau 24 gio 1én men:
Hau nhu tat ca cac dong vi khuan déu chua 1én men,

trir cac dong MC3, BM2, RD, HM1, HM2, HT1, HT2
va MO, tuy nhién su 1én men rat yéu vai chidu cao
cot khi cao nhat 1a 17 mm (HT1).

Bang 3. Chiéu cao ¢t khi CO2 cita 27 dong vi khuin di phan lap

Chiéu cao cdt khi CO, (mm) sau céc thoi gian 1én men (gio)

STT Ky hiéu dong

24 48 72 96 120

1 Cl 0 0 0k

2 C2 0 0 0 0 0k
3 T 0 0 0 0 OF
4 N1 0 2,0 5,3 7,7 10+ 0,0%
5 N2 0 0 0 0 0k

6 N3 0 5,0 5,7 5,7 5,7+0,5
7 X1 0 0 0 0 0k

8 X2 0 0 0 0k

9 X3 0 0 0 0 0«

10 X4 0 0 0,3 1,7 2,7+0,5
11 MC1 0 0 0 0 0k
12 MC2 0 0 0 0 0k
13 MC3 3,3 6,7 7,0 7,7 8,7+ 0,9¢"
14 BM1 0 0 0 0 0k
15 BM2 2,7 53 6,0 7.3 7,7+0,5"
16 BM3 0 0 0 3,7 18,7+ 0,9
17 RD 12,0 17,7 19,7 20,7 22,0+£0,8°
18 HX1 0 0 0 0 0«
19 HX2 0 0 0 0 ()
20 HMI1 1,7 3,0 5,3 10,3 11,7 £0,5%
21 HM2 5,7 9,0 9,7 11,0 12,3 +0,5¢
22 HM3 0 0 0 3,0 10,3 +£ 0,5
23 HTI 17,0 24,7 25,3 25,3 25,3+0,5°
24 HT2 9,3 16,3 20,0 21,0 22,0+ 1,6°
25 HNI1 0 0 0 0 Ok
26 HN2 0 1,7 2,0 2,0 2,3+0,5
27 MO 1,7 12,3 16,3 19,0 20,7 +1,0°
CV (%) 12,8

Ghi chii: Cdc 56 lieu trong bang la gia tri trung binh cua 3 lan lap lai.
Cdc gid tri ¢6 mau tw giong nhau khéng khéc biét y nghia vé mdt thong ké 6 dg tin cdy 95%.

Sau 48, 72 va 96 gio thi 3 dong N1, N3 va HN2
bat dau 1én men, dong thoi qua trinh 1én men dién ra
manh véi sy gia ting chiéu cao cot khi cao nhét 14 10,6
mm & dong MO tir 1,7 mm tang 1én 12,3 mm sau 48
gio. Tuy nhién, & 24 gio ké tiép theo, su gia ting nay

giam manbh, chi ting tir 0,3 mm dén 4,0 mm. O 96 gio
1én men, qué trinh 1én men bat dau yéu dan vi chiéu cao
cot khi tang nhiéu nhit 12 3,7 mm & dong BM3, c6 thé
13 do ham lugng ethanol va cac san pham sinh ra (rc ché
su phat trién ctia vi khuan dan dén luong khi CO, thép.
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Chiéu cao gt khi CO; (mm)

Cic dong vi khudn phan l3p

—=24 ——g=48 —=g==T72 =—g=096 =—o=120

Hinh 3. Chiéu cao cjt khi CO, ciia 27 dong vi khuén
da phan lap

Sau 120 gio: Hau hét cac dong vi khuan khong
sinh trudng va 1én men nita, nén chiéu cao cot khi
gia ting khong dang ké so voi 96 giod. Pic biét, dong
BM3 ¢6 sy gia ting rat manh tir 3,7 mm & 96 gid 1én
18,7 mm ¢ 120 gio.

Két luan, chi c6 14 dong c6 kha ning 1én men
trong tong s6 27 dong vi khuin di phén lap. Tuy
nhién, so tuyén duoc 11 dong céd chiéu cao cot khi cao
hon 7mm1a N1, MC3, BM2, BM3,RD, HM1, HM2,
HM3, HT1, HT2 va MO, khéc biét c6 ¥ nghia thong
ké 6 do tin cay 95% so vdi cac dong con lai (Hinh 3).

3.3. Khdo sat kha nang chiu nhiét cia vi
khuin dwoc tuyén chon

Tir 11 dong vi khuéan da tuyén chon v6i kha nang
Ién men manh, tiép tuc khao sat kha nang chiu nhiét
cua cac dong nay.

Bang 4. Sy phat trién ciia cic dong vi khuin
6 cac mirc nhiét do khac nhau

Nhiét @6 (°C)

STT Ky hiéu dong

30 35 40 45 50
1 N1 + o+ - -
2 MC3 + + + + +
3 BM2 + + + + +
4 BM3 + + + + +
5 RD + + + + +
6 HMI + + + + +
7 HM2 + + + + +
8 HM3 + + - - -
9 HT1 + + - - -
10 HT2 + + - - -
11 MO + + + +

Ghi chii: (+): phdt trién; (-): khéng phdt trién.
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O nhiét d6 30 va 35°C thi ca 11 dong vi khuan
déu phat trién tdt, tao khuan lac o rang vi day 1a
khoang nhiét d6 thich hop cho sy phat trién cua cac
dong nay. Tuy nhién, khi gia tang nhiét do 1én 40°C
chi ¢6 7 dong (MC3, BM2, BM3, RD, HM1, HM?2 va
MO) phat trién sau 72 gio 1, cac dong con lai khong
chiu dugc nhiét d6 cao hay ndi cach khac 1a bi uc ché
& nhiét do cao nén khuan lac khong phat trién. Khi
nhiét do tiép tuc gia ting thi c6 7 dong phat trién duoc
& nhiét dd 50°C. So véi két qua nghién ctru ciia Miah &
cs. (2022) va Ndubuisi & cs. (2020) thi 7 dong nay co
kha ning chiu nhiét tbt hon Bacillus amyloliquefaciens
(phat trién & 42°C) va Kluyveromyces marxianus,
mot vai dong Saccharomyces cerevisiae va Pichia
kudriavzevii (c6 kha nang 1én men ethanol tur 40
dén 45°C). Soleimani & cs. (2017) cho rang ethanol
sinh hoc nén dugc san xuit bz"mg céc vi khuén
chiu nhiét nhu Thermoanaerobacter mathranii,
T. pseudoethanolicus va T. pentosaceus. Cac vi khuan
chiu nhiét dugc xem 1a nhom vi sinh vét it c6 nguy
co nhét vi ¢ thé hoat dong trong méi trudong mudi,
moi trudng dinh dudng thip va khong bi tap nhiém
boi cac vi sinh vat mesophilic.

Hinh 4. Két qué khao sat kha ning chiu nhiét
ciia cac dong vi khuin

Nhu vay, tuyén chon dugc 7 dong vi khuén
MC3, BM2, BM3, RD, HM1, HM2, MO chiu dugc
nhiét d¢ 50°C.

3.4. banh gia kha niang 1én men cic loai duong

Sau khi da tuyén chon dugc 7 dong vi khuan vira
¢6 kha nang 1én men vira ¢6 kha nang chiu nhiét tdt,
danh gia kha nang 1én men 6 loai dudng gdm 4 dudng
6-carbon (glucose, sucrose, lactose va galactose) va
2 duong 5-carbon (xylose, arabinose) cua cac dong



Tap chi Khoa hoc BPai hoc Déng Thap, Tap 13, S6 2, 2024, 22-31

nay. Két qua 1én men 6 loai duong sau 5 ngdy duoc
trinh bay & Bang 5.

Dbi véi dudong hexose thi 7 dong déu c6 kha
nang 1én men dudng don glucose va galactose.
DPong thoi, chung con 1én men duoc dudng doi
sucrose nhd enzyme invertase trong té bao chuyén
hoa sucrose thanh glucose va fructose. Ca 7 dong
vi khudn c6 enzyme lactase nén phéan giai duoc
duong lactose. Dbi v6i dudng pentose thi chi co 2
dong vi khuan BM3 va RD 1a khong phan giai duoc
duong arabinose, cac dong con lai déu 1én men duge
duong pentose. Ethanol sinh hoc dau tién dugc san
xuat boi qué trinh 1én men tinh bot va sucrose boi

vi khudn Zymomonas mobilis (Sanchez & Cardona,
2008). Vi khuan Z. mobilis c6 kha ning 1én men
manh, tuy nhién chi Ién men dugc glucose, fructose
va sucrose (Ostergaard & cs., 2000). Theo két qua
nghién ctru ciia Rodrussamee & cs. (2011) thi nAm
men chiu nhiét Kluyveromyces marxianus c6 thé
1én men nhiéu loai dudng gém glucose, mannose,
galactose, xylose, ngoai trir duong arabinose. Nhu
viy, ca 5 dong vi khudn c6 kha ning 1én men nhiéu
loai dudong hon Z. mobilis va K. marxianus.

Két ludn, trong 7 dong vi khuan thi chi c6 5 dong
MC3, BM2, HM1, HM2 va MO la c6 kha nang lén
men dugc 6 loai duong.

Bang 5. Két qua 1én men 6 loai dwong ciia vi khuén

Ky hiéu dong Glucose Sucrose Lactose Galactose Arabinose Xylose
MC3 + + + + + +
BM2 + + + + + +
BM3 + + + + - +

RD + + + + - +
HMI1 + + + + + +
HM2 + + + + + +

MO + + + + + +

Ghi chu: (+): Lén men; (-): Khong lén men

3.5. Khdo sat dic tinh sinh ly va sinh hoéa ctia
vi khuin chiu nhiét cé kha niing 1én men ethanol

Tién hanh mot sb phéan ting dé xac dinh dic tinh
sinh 1y, sinh hoa cua 7 dong vi khuén c6 kha nang
chiu nhiét va 1én men ethanol manh, tir d6 chon ra
cac dong dai dién dé dinh danh bang k¥ thuat sinh
hoc phéan tir. Bang 6 trinh bay déc tinh cta cac dong
vi khuan da tuyén chon.

Két qua cho thay 7 dong nay c6 dic tinh gidng
nhau la oxidase (-), catalase (+) va gelatine (-), nhung

khac nhau ¢ kha nang thl;ly phan tinh bdt va hoat tinh
phan giai urea nén c6 thé phan chia thanh 4 nhom:
+Nhom 1: MC3, BM3 [tinh bdt (+), urease (+)].
+ Nhom 2: BM2, HM1 [tinh bt (+), urease (-)].
+ Nhom 3: RD, HM2 [tinh bot (-), urease (+)].
+ Nhom 4: MO [tinh b0t (-), urease (-)].
Tuy nhién, dong MO o nhém 4 c()7khé nang lén
men rr}anh va chiu qhiét tot. Vi theé, tuyén chon dong
MO dé dinh danh bang k¥ thuét sinh hoc phan tir.

Bang 6. Pic tinh sinh héa ciia 7 dong vi khuin

Ky hi¢u dong Gram Oxidase Catalase Gelatine Tinh bot Urease
MC3 - - + - + +
BM2 - - + - + -
BM3 - - + - + +

RD + - + - - +
HM1 - - + - + -
HM2 - - + - - +
MO + - + - - -

Ghi chu: (-): dm tinh, (+): dwong tinh
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3.6. Pinh danh dong vi khuin dwoc tuyén chon

Theo két qua giai trinh tu (470 nucleotide)
cho thay dong MO 1a Bacillus subtilis. Nhin chung,
Bacillus subtilis c6 thé bién dudng nhiédu loai duong
(Stulke va Hillen, 2000). Theo Kuan-Fu & cs. (2010),
B. subtilis E20 c6 thé ting truong ¢ khoang nhiét do
rong tir 10 dén 50°C. Bén canh d6, B. subtilis c6 thé

téng hop nhidu proteinase va van chuyén ching ra
bén ngoai té bao. Do d6, B. subtilis c6 thé duoc dung
dé san xuét cellulase nham phéng thich cellobiose
va glucose tir phu phdm noéng nghiép. Cac dong
B. subtilis tai t6 hop c6 thé ung dung dé san xuat
ethanol tir nhiéu loai hydratecarbon giup giam gia
thanh ethanol (Susana & cs., 2007).

Bang 7. Két qua BLAST trén NCBI ciia dong vi khuAn MO

Accession Description | ﬁ | ;I':L_trael cog_zvuei: e _@ idMeixt
HME29406.1  Bacillus subtilis strain B-G-TSA11 165 ribosomal RNA gene, partial sec 869 869 100% 0.0 100%
HME29390.1  Bacillus subtilis strain B-J-PDa&1 16S ribosomal RNA gene, partial sequ 862 869 100% 0.0 100%
HM&29384.1  Bacillus subtilis strain B-G-TS44 16S ribosomal RNA gene, partial sequ 869 869 100% 0.0 100%

4. Két luan

Phan lap dugc 27 dong vi khuan tir 12 ngudn
nguyén li€u nhu trai cdy chin, mun cua, ba mia, ri
duodng, hoa cay an qua va mat ong.

Trong 11 dong vi khuan dugc so tuyén c6 biéu
hién kha nang 1€n men manh, trong d6 c6 7 dong
MC3, BM2, BM3, RD, HM1, HM2 va MO c6 thé
phat trién ¢ nhiét do cao dén 50°C. Cac dong vi khuén
MC3, BM2, HM1, HM2 va MO st dung duoc 6 loai
duong (glucose, sucrose, lactose, galactose, arabinose
va xylose), trong khi 2 dong vi khuan BM3 va RD
1én men dugc 5 loai duong (glucose, sucrose, lactose,
galactose va xylose). Dong MO dugc xac dinh la
Bacillus subtilis.
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