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ABSTRACT

This research was carried out with the purpose of isolation and selection
of promising indigenous starch-degrading bacteria in order to treat starch
waste from starch processing factories. For that objective, the traditional
techniques and modern molecular techniques were used for the isolation
and identification of starch degrading bacterial strains from the organic
wastes landfills, guts of Holotrichia parallela and Lubricus terrestris. The
study’s result performed that there were 58 bacterial strains isolated on
1% starch agar. Most of the them were rod-shaped, motile, Gram positive,
endo-spore forming, positive in catalase as well as Methyl red test.
Through the experiment evaluating the ability of starch degradation, 57/58
bacterial trains performed the secretions of amylase enzyme to break down
starch in agar medium to form clear zones when dying with Lugol solution.
Of these, five promising strains RBS, RB17, SB25, TB6 and TB16 were
selected for sequencing 16S rRNA gene and identified as Bacillus flexus,
Bacillus subtilis, Bacillus megaterium, Bacillus cereus and Bacillus flexus,
respectively.

TOM TAT

Nghién curu dugc thuc hién voi muc tiéu phan ldp va tuyén chon cac dong
vi khudn ban dia phdn hity tinh bét trién vong dé xir Iy chdt thai tir cdc co
s6 ché bién tinh bot. Pé hoan thanh muc tiéu do, cac ky thudt truyén thong
ciing nhw ky thudt sinh hoc phan twe hién dai da dwoc sw dung déphdn lap
va dinh danh céc dong vi khudn c6 kha ndng phdn hiy tinh bét tir cdc bai
rac hitu co, rudt sing (Holotrichia parallela) va trin dat (Lubricus
terrestris). Két qua c6 58 dong vi khudn da dwoc phén ldp trén méi truong
tinh bét 1% va da s6 chiing cé té bao hinh que, cé kha nang chuyén dong,
Gram duwong, tao bao tu, sinh catalase va sinh acid. Qua thi nghiém khdo
sdt kha nang phan hity tinh bot, ¢é 57/58 dong tiét ra enzyme amylase dé
phan hiy tinh bot tao thanh vong sang ré rét khi nhuém voi dung dich
Lugol. Trong dé, 5 dong phdn hiy tinh bét trién vong RBS, RB17, TB6,
SB16 va SB25 di duoc chon dé gidi trinh tw gene 16S rRNA va dinh danh
theo thir tw la Bacillus flexus, Bacillus subtilis, Bacillus megaterium,
Bacillus cereus va Bacillus flexus.

Trich dan: Mai Thi, Nguyén Hitu Hiép va Ché Minh Ngir, 2019. Phan 1ap, nhan dién vi khuan phan hiy tinh
bot tir rac hitu co, rudt sung (Holotrichia parallela) va tran dat (Lubricus terrestris). Tap chi Khoa
hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(2): 57-64.
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1 GIOI THIEU

Chuyén d6i phé phdm c6 ngudn gbc thuc vat
theo hudng an toan sinh hoc, ré tién 1a giai phap hitu
dung rat can thiét trong thuc tidn doi séng xa hoi
hién nay. Trong ba dai phan tir hitu co protein,
cellulose va tinh bt thi tinh bot c¢6 thai lugng chi
dung sau cellulose, nén viéc chuyén déi chat thai
tinh bdt c6 trong rac hitu co, nudc thai ciia cac co sd
san xuat ban, banh pia... dugc quan tam thyc hién
bang nhiéu bién phap nhu xir 1y sinh hoc chét thai
tinh bot trude khi thai ra moi truong, chuyén doi phé
pham tinh bot thanh nhién liéu (con) hodc ché bién
c4c phé pham 4y trong chin nudi gia suc... 1am cho
cht thai tinh bot trd nén hitu dung va khong gay 6
nhiém moi truong.

Dé thuc hién dwoc giai phap néu trén thi chia
khoa chinh la st dung hé enzyme amylase tur loi
khuan dugc phan 1ap va phat trién tir chinh nguon
chat thai tinh bot va mot sd con trung ban dia dé
chuyén dbi tinh bot thanh duong glucose. Véi ly do
tim kiém nhing dong vi khuan phan huy tinh bot
trién vong, nghién ctru “Phén 13p, nhén dién vi
khudn phan hay tinh bot tir rac, rudt Sung
(Holotrichia parallela) va Trin dat (Lubricus
terrestris)” duogc thyc hién.

2 VAT LIEU VA PHUONG PHAP
2.1 Vitliéu

Ba miu rac hitu co va ba miu nudc ri rac duge
thu tir mdi bi rac & cac huyén Tran Dé, Ké Sach va
Ngi Nam thudc tinh Séc Tring. Mau duoc luu trir
trong chai thily tinh vo tring, trir & 4°C dén khi sir
dung.

Cac mau siing gém 12 con c6 trong lwgng tir 2,5
g dén 15 g va cac mau trim dit gdm 12 con c6 trong
luong tir 3 g dén 11 g duge thu thap tir nhitng dong
rom dang hoai myc & huyén Nga Nam, tinh Soc
Trang. Nhimg miu sing dat va trin dat duoc trir
trong thing c6 chira dit mun hoi 4m va rom hoai
muc lam thte dn cho dén khi sir dung.

Maéi trudng phan 1ap vi khuan phan hity tinh bot
gdm céc thanh phan K,HPO, 1,9 g/L, KH,PO, 0,94
g/L, KCI 1,6 g/L, NaCL 1,43 g/L, NH4ClI 0,15 g/L,
MgS04.7H,0 0,037 g/L, CaCl,.2H,O 0,017 g/L,
yeast extract 0,1 g/L, tinh bot gao 10 g/L, pH 7,02
va agar 18g/L (Shengwei et al, 2012).
Cycloheximide (0,1 g/L) dugc thém vao moi truong
phan 1ap dé khang nam.

2.2 Phwong phap nghién ciru

2.2.1 Phan lgp vi khuan

Mau rac va nudc ri rac duge pha lodng véi cac
d6 pha lodng 107!, 102, 103, 10*va 10, Sau d6 trai
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déu 0,1mL mau ¢ cac ndng do 1én moi truong phan
1ap bang que trai thuy tinh va u hiéu khi ¢30°C trong
72 gid. Dbi véi sung va trun dét, mau dugc khir
tring bé mit bang cdn 70° trong 5 phut sau d6 khir
triung bang H,0, 3% trong 5 phut, md 1ay it rudt
(khoang mot vong que cdy) trai déu 1én moi trudng
phan lap bang que trai thiy tinh, 0 & 30°C trong 72
gio & diéu kién hiéu khi. Khi khuan lac phat trién,
chon nhimng khuan lac roi rac dé tich rong bang
phuong phép cdy ria trén moi truong phan lap
(Shengwei et al., 2012; Kumar et al., 2012).
2.2.2 Khao sat déc diém hinh thdi va sinh héa

clia vi khudn

Khao sat dic diém hinh thai cua vi khudn bao
gém dic diém khuéan lac, Gram, kich thudc té bao vi
khuén (Cao Ngoc Diép va Nguyén Hiru Hiép, 2002),
kha nang tao bao tir (Nguyén Lan Diing, 2006) va
kha ning di dong (Nguyén Lan Diing, 2006).

_ Khao sat dic diém sinh hoa ciia vi khuan bao
gom kha néng sinh acid va kha nang str dung oxy
cua vi khuan (Nguyén Lan Diing, 2006).

2.2.3 Khdo sat kha nang phan huy tinh bot

Phuong phap giéng thach duoc ding dé chon ra
nhimg dong vi khuan c6 kha ning phan huy tinh bot
trién vong va c6 nguyén 1y nhu sau: co cht tinh bt
hoa tan tao phirc mau tim xanh véi dung dich Lugol
va khi co chit nay bj phan huy boi enzyme amylase
ctia vi khuan thi s& tao nén mot viing phan huy xung
quanh khuén lac (khong bit mau) dé dang nhin thiy
bang mat thuong (Alariya er al., 2013). Kha ning
phan hity tinh bot (E) dugc danh gia qua hidu so giira
duong kinh vong sang phén huy (D) va dudng kinh
khuén lac (d) phat trién tir giéng (E=D-d). Gia tri E
cang 16n thi vi khuan phéan huay tinh bot cang manh.

2.2.4 Xdc dinh hoat tinh amylase
a. Thiét lgp dwong chudn glucose

Biéu dd duong chuén glucose duogc lap dua vao
ndng do glucose va cac gid tri quang phé (OD) (520
nm) twong Gmg bang phan mém Microsolf Excel
2010. Phuong trinh duong chuan c6 dang y=ax+b
v6i y 1a gia tri OD va x 1a nong do glucose (mM).
Phuong trinh duong chuan ding dé xac dinh nong
d6 duong khir sinh ra bai sy phan hay co chét tinh
bot cua enzyme amylase.

b. Xac dinh hoat tinh amylase

Nudi vi khuén trong binh tam giac chira moi
truong sinh enzyme gom cic thanh phan
bacteriological peptone 6 g/L.,MgS04.7H,0 0,5 g/L,
KCI 0,5 g/L, tinh bot 1 g/L, trén may léc 150
vong/phut trong 60 gio (Ekunsanmi, 2009). Sau 60
gio nudi, tron déu mau bang may Vortex va chuyén
10 mL dich nuéi vi khuan vao éng nghiém khac dé
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ly tam 5000 vong/phut trong 20 phut ¢ 4°C; sau do
thu phan dich bén trén, d6 la dich enzyme amylase
tho.

Mau dbi chimg duoc xtr 1y theo cac bude: Thém
1 mL dich enzyme th6 vao 1 mL dém acetate 50 mM
roi dun néng & 100°C trong 10 phit; sau d6 lam
ngudi dén nhiét d6 phong. Thém 1 mL tinh bot 5%
va 1 & 45°C trong 60 phiit. Sau khi 1, hat 0,3 mL hén
hop cho vao 6ng nghiém khac va thém vao 0,15 mL
thudc thir ddng, dun sbi 10 phuit va lam ngudi dén
nhiét d6 phong. Tiép tuc thém 0,15 mL thudc thir
asenomolybdate va 1 mL nudc cat; i trong tbi 20
phut & nhiét d6 phong; sau d6 do quang phd (OD) &
bude sdng 520 nm. Dya vao phuong trinh dudng
chudn dé tinh ra ndng d6 dudng khir c6 trong miu
d6i chimg.

Mau thi nghiém duoc xir Iy theo cic budc: Thém
1 mL dich enzyme th6 (Vg= 1 mL) vao 1 mL dém
acetate (Vacetate= 1 mL). Tiép tuc thém 1 mL tinh bot
5% (Vaares%= 1 mL) va i 6 45°C trong thoi gian (T)
60 phut. Sau khi 1, hut 0,3 mL hdn hgp cho vao ong
nghiém khéc va thém vao 0,15 mL thudc thir dong,
dun sbi 10 phat va 1am nguodi dén nhiét d6 phong.
Tiép tuc thém 0,15 mL thudc thir asenomolybdate
va 1 mL nudc cét; u trong tdi 20 phut & nhiét do
phong; sau d6 do quang phd (OD) & buée séng 520
nm. Dya vao phuong trinh dudng chuin dé tinh
ndng d6 dudng khir sinh ra trong mau thi nghiém.

Nong d6 duong khir sinh ra (X) boi sy phan hiy
tinh bot cua endoglucanase 13 hiéu s gitra nong do
dudng khir trong mau thi nghiém va mau ddi chig.
Hoat tinh enzyme cellulase dugc tinh theo cong thirc
(Nelson,1944):
XxVR Ik

U=
(TXVE

Trong d6 :

U: hoat tinh enzyme (UI/mL);

X: 1 ndng d6 duong khir sinh ra (mM);

T: 1a thoi gian phan tng (phut);

Vg: 1a thé tich hdn hop phan tmg (mL) (Ve +
Vadarsss +Vacetate);

VE 1a thé tich enzyme (mL);

K: 14 hé s6 pha lodng enzyme thd.
2.2.5 Khuéch dai doan gene 16S rRNA

Chon nhitng dong vi khuan c6 kha ning phan
huy tinh bot trién vong dé khuéch dai doan gene 16S
rRNA. Khuéch dai DNA bing ky thuat PCR
(polymerase chain reaction) vdi cap mdi 27F-1492R
(Lane, 1991):
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27F- 5’-AGAGTTTAGTCCTTGGCTCAG- 3’
1492R- 5’-GGCTACCTTGTTACGACTT- 3’

San phiam PCR duoc dién di trén gel agarose 2%
v6i pl chat nhudm Safeview (C21HasNy).
2.2.6 Gidi trinh tw doan gene 16S rRNA

San phém PCR duoc tinh sach va kiém tra néng
do DNA sau khi tinh sach va dugc giai trinh ty bﬁng
may ABI PRISM 3130. Két qua gii trinh tu cac
dong vi khuan dugc so sanh do tuong dong véi cac
trinh ty trén ngan hang dir licu NCBI (National
Center for Biotechnology Information) bang
chuong trinh BLASTN dé dinh danh chung cung véi
cac dac diém hinh thai, sinh hoa (Trﬁn Nhan Diing,
2011).

3 KET QUA VA THAO LUAN
3.1 Két qua phan lap

Ba muoi dong vi khuan tir bii rac da dugc phan
1ap trén moi truong tinh bdt 1% va dugce ky hiéu la
RBI, RB2,...RB30. Ddng thoi, ciing trén méi trudng
tinh bot 1%, 14 dong vi khuan da dwoc phén lap tir
rudt con sung (ky hiéu la SB15, SB16,...SB28) va
14 dong duoc phan 1ap tir rudt con trun dat (ky hiéu
la TB1, TB2,...TB14).

3.1.1 DPac diém hinh thai va sinh héa

Pa s cac dong vi khuan c6 dang tron (82,76%),
mau tring sita (39,65%), bia nguyén (74,14%), do
nbi 1ai (50%) va duong kinh khuan lac dao dong tir
0,5-2,5 mm.

Té bao cua 58 dong vi khuan déu c6 dang que
trong d6 dang que ngan chiém da s (89, 66%) so Vi
sd it dong co t& bao que dai (10,34%). Tat ca cac
dong vi khuan déu cé kha ning di dong khi nudi
trong mdi truong thach LB (Luria Broth agar).
Chiéu dai cta té bao vi khuan dao dong trong
khoéang 0,87-3,74 pm va chiéu dai ngang dao dong
trong khoang 0,52-15 pm. S6 té bao vi khuén c6
Gram duong 13 36 dong (62,07%) va s té bao Gram
am la 22 dong (37,93%). Co6 36 dong c6 kha niang
tao ndi bao tir va nhitng dong nay déu c6 té bao dang
que va Gram duong.

Tét ca 58 dong vi khuan déu c¢6 phan tng duong
tinh voi thude thir H>0,, tic déu co6 kha nang sinh
catalase. Trong khi, s dong vi khuan sinh acid, tirc
lam d6i mau Methyl red thi it hon v&i 41 dong.

3.1.2 Kha nang phan huy tinh bgt cua cac
dong vi khudan

c. Phan lap tir rdc

Tt ca 30 dong vi khuén phan lap tir ric déu tao
vong sang xung quanh khuan lac trén moi truong
tinh bot 1% (sau 72 gio G ¢ 30°C) khi nhuém véi
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dung dich Lugol (Hinh 1). Kha nang phan huy tinh tinh enzyme amylase cuia RB8 va RB17 tuong tng
bot (E) cua cac dong vi khudn dao dong trong 1a 22,2 va 15,6 Ul/mL (Bang 2). Dya theo kha nang
khoang 1,57 dn 23,5 mm. Dong RBS phan huy tinh phan huy tinh bot, hai dong nay da duoc chon dé giai
bot manh nhét véi gia tri E 23,5 mm; ké dén 1a dong trinh tu doan gene 16S rRNA va dinh danh.

RB17 twong tmg voi E 21,47 mm (Bang 1). Hoat

Bang 1: Kha ning phan hiy tinh bt ciia 30 dong vi khuin

Dong Kha ning phéin hiy E (mm) Dong Kha nang phan hiy E (mm)
RBS 23,50* RB27 10,27h
RB17 21,47° RBS5 9,901
RB30 20,50° RBI18 9,871
RB29 20,43° RBI2 9,871
RB24 20,10° RBI0 9,731
RB23 16,63¢ RBI 9,27k
RB22 16,63¢ RB11 8,97¢
RB21 16,374 RB26 8,10!
RB25 15,20¢ RB14 7,77
RB28 13,57' RBI16 6,90™
RB3 13,50 RB20 6,87™
RB2 13,37"  RB19 6,83™
RB9 11,908 RBIS 6,43™
RB13 10,77" RB7 2,90
RB6 10,30" RB4 1,57°

CV (%) = 3,73

Ghi chii: Gid tri trung binh theo sau ¢6 cdc mdu tw giong nhau biéu thi sw khdc biét khéng cé y nghia thong ké (a =
0,05)

Béang 2: Hoat tinh enzyme amylase cia hai dong
trién vong

STT Vi Hoat tinh amylase
khuén (UI/mL)
1 RBS 22,2
2 RB17 15,6

d. Phan lgp tur rudt sung va rugt trun

Dua vao vong sang phan huy khi nhudém véi
dung dich Lugol (Hinh 2), c6 27 dong vi khuan c6
kha nang phan huy tinh bot véi gia tri E dao dong tir
5,7 mm dén 23,4 mm. Ba dong SB25, TB6 va SB16
¢6 vong sang phan huy tinh bt 16n nhit voi gia tri
E tuong tGng 1a 23,4 mm, 21,7 mm va 21,57 mm
(Bang 3). Khi khao sat hoat tinh enzyme amylase,
mac du dong SB25 ¢6 vong sang phan hiy tinh bt
16n nhét nhung hoat tinh enzyme amylase lai thip
nhat voi 13,64 Ul/mL, trong khi hoat tinh amylase
cao nhit dugc ghi nhan ¢ dong TB6 (Bang 4). Su
khac biét d6 c6 thé do thanh phan dinh dudng cia
Vong sging thé hién kha nang phan huy bot cua cac dé{zg moi trur(‘)'ng phﬁn lélp va moi tru(‘mg xac dinh hoat
vi khuan RB8 (b), RB17 (a), RB30 (d) va dong vi khudn tinh enzyme amylase 1a khac nhau.
khong co kha nang phdan huy tinh bot (c)

Hinh 1: Vong sang phan hiy tinh bot
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Bang 3: Kha ning phan hiy tinh bt ciia 27 dong vi khuén

Dong Kha ning phin hiy E (mm) Dong Kha nang phan hiy E(mm)
SB25 23,43* TB4 13,27°
TB6 21,70° TB14 12,97¢
SB16 21,57° SB21 12,97¢
TBS5 21,23 SB22 11,70
TB2 18,77¢ TB7 11,60
TB3 18,10¢¢  SB24 10,63h
TB11 17,87¢ TB8 10,37
TB9 17,77¢  SB23 9,37
TB12 16,10° SB20 8,704
TB1 15,73¢ SB26 8,231
TB13 15,50¢ SB17 8,23k
TB10 14,70° SB19 6,50!
SB27 14,70 SB15 5,70m
SB28 14,10°

CV (%) =325

Ghi chii: Gid tri trung binh theo sau c¢é cdc mau ti giong nhau biéu thi sw khéc biét khéng cé y nghia thong ké (o =
0,05)

Hinh 2: Vong sang phan hiy tinh bt

Vong sdang phdn hiy tinh bét ciia hai dong vi khudn SB16 (a) va TB6 (b)

Bing 4: Hoat tinh enzyme amylase cac dong vi 3.1.3 Két qua gidi trinh ty va dinh danh
khuan Giéng 20 (dong RBS) va giéng 21 (dong RB17)
Vi khuan Hoat tinh amylase (Ul/mL) & Hinh 3 va giéng 2 (dong SB25), giéng 3 (dong
TB6 33,71 TB6) va giéng 4 (dong TB16) & Hinh 4 déu c6 band
SB16 22,92 & vi tri khoang 1500 bp nghia la qua trinh PCR da
SB25 13,64 khuéch dai duoc doan gene 16S rRNA cuia cac dong

vi khuin nay va san phim cia qua trinh PCR di
duoc dung dé giai trinh tu.
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Hinh 3: Pho dién di san phim PCR ciia hai dong RBS va RB17

Phé dién di bao gom thang chuan 3000 bp, Péi chitng dwong (giéng +), ddi chirng dm (giéng -), dong RBS (giéng 20) va

dong RBI7 (giéng 21)

LI S

Hinh 4: Pho dién di san pham PCR ciia ba dong SB25, TB6 va TB16

Phé dién di bao gom thang chudn 1500 bp (giéng 1), doi chimg dwong (giéng 5), cdc dong vi khudn SB25 (giéng 2), TB6

(giéng 3) va TBI6 (giéng 4)

Dong RBS ¢6 do tuong dong 96% véi vi khuan
Bacillus flexus gene 16S rRNA khi so sanh trinh ty
gene 16S rRNA cuia dong nay véi trinh tu gene 16S
rRNA trén ngan hang dit li¢u NCBI (Bang 5). Theo
Zhao et al. (2008) va Pal et al. (2014), Bacillus
flexus 1a mot loai vi khudn Gram dwong, hinh que,
di dong, str dung dugc O va c6 kha nang tao ndi bao
tr. Qué trinh khao sat cta ludn 4n ciing cho thiy
dong RBS 14 vi khuin Gram duong, hinh que (dai),
di dong va c6 thé song trong méi truong hiéu khi.
Di c6 nhidu nghién ciru cho thdy Bacillus flexus 1a
vi khuén c6 kha ning phan huy tinh bot va c6 tiém
nang Ung dung cao. Theo nghién cltu cua Zhao et
al., (2008),a Bacillus flexus 14 loai vi khuan c6 kha
ning phan hiy tinh bot rat tot trong moi truong
kiém. Nam 2013, (Chen ef al., 2013) da nghién ctru
sir dung Bacillus flexus dé xtr Iy nuéc thai co ndng
d6 COD cao véi két qua 81,04% COD dugc loai bo.

Dong RB17 ¢6 do twong dong 99% v6i vi khuan
Bacillus subtilis strain NG3-5 16S (Bang 5). Két qua
nay phu hop véi cac ddc diém hinh thai va sinh hoa
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ctia dong RB17 nhu Gram duong, hiéu khi, que dai,
di dong va tao ndi bao tir (Bergey et al., 1957). Kha
ning phéan hity tinh bot cua loai vi khuan Bacillus
subtilis 3 dugc tim thdy ¢ nhiéu nghién ciru nhu:
Panneerselvam va Elavarasi (2015) phan 1ap duogc
dong Bacillus subtilis tr dat c6 kha ning sinh
enzyme a-amylasephan huy tinh bot; Nam 2012,
Vijayalakshmi ef al. cling da phan ldp duoc dong
Bacillus subtilis KC3 tir dat c6 kha ning phan huy
tinh bdt manh cling nhu kha nang san sinh a-
amylase cao vdi hoat tinh 25 Ul/mL.

Dong TB6 twong ddng v6i Bacillus megaterium
(gene for 16S rRNA) v6i d9 dong hinh 12 97% (Bang
5). Két qua nay phu hop véi cac dic diém hinh thai
va sinh hoa cia dong TB6 nhu Gram duong, hiéu
khi, que dai, di ddng va tao ndi bao tir (Bergey et al.,
1957). Bén canh @6, Bacillus megaterium 1a mét loai
vi khuan c6 kha ning phan huy tinh bot trong qua
trinh sinh trudng cua chiing nho hé enzyme amylase
(David et al., 1987). Enzyme a-amylase tur loai
Bacillus megaterium ciling da dugc nghién ctu st
dung trong thuong mai (Brumm ef al., 1991). Ngoai
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ra, dong Bacillus megaterium sensu stricto c6 kha
ning tong hop enzyme B-amylase va dugc dung
cung cac vi khudn khac dé xir Iy nuéce thai tir cac co
s& ché bién, san xuét san pham c6 lién quan dén tinh
bot (Mary et al., 1980).

Dong SB16 tuong ddng voi Bacillus cereus
strain FORC 024 v6i d6 dong hinh 14 95% (Bang 5).
Két qua nay phu hop véi cac dac diém hinh thai va
sinh hoa ciia dong SB16 nhu Gram duong, hiéu khi,
que dai, di dong va tao ndi bao tir (Bergey et al.,
1957). Trong khi d6, Bacillus cereus 13 loai vi khuan
6 kha nang phén huy tinh bot (Sanjoy et al., 2009)
va con duge dung dé san xut amylase sir dung trong
cong nghiép (Sivakumar et al., 2012).

Bang 5: Két qua so sanh trinh ty véi dir liu NCBI
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Dong SB25 c6 do twong ddng 96% véi vi khuan
Bacillus flexus gene 16S rRNA khi so sanh trinh ty
gene 16S rRNA cua dong nay vdi trinh ty gene 16S
rRNA trén ngan hang di liéu NCBI (Bang 5). Theo
Zhao et al. (2008) va Pal et al. (2014), Bacillus
flexus 1a mot loai vi khudn Gram dwong, hinh que,
di dong, st dung dugc O, va c6 kha nang tao ndi bao
tir. Qua trinh khao sat cua luan an ciing cho thay
dong SB25 la vi khuan Gram duong, hinh que (dai),
di dong va c6 thé sdng trong méi truong hiéu khi.
Kha nang phan huay tinh bt cua loai Bacillus flexus
da duoc thao luan nhu trén.

Don £ 5 . e 1 pen Doan gene gidi Mirc do dong Accession
vi khudn K&t ui so sinh véi dir ligu NCBI trinhgu_r (1§IU) hinh (%% number
RB8 Bacillus flexus gene for 16S rRNA 1377 96 LC189347.1
RB17 Bacillus subtilis strain NG3-5 16S 1286 99 KR999939.1
TB6 Bacillus megaterium gene for 16S rRNA 1298 97 LC085342.1
SB16 Bacillus cereus strain FORC 024 1251 95 CP012691.1
SB25 Bacillus flexus strain NB4-9 16S 1653 98 KR999917.1
. R waste water treatment. Academic Journals,
4 KET LUAN 7(44): 5119-5125.

Nghién ciru di phan 1ap duge 58 dong vi khuan
tir cAc mau réc, con siing va trin dat thu & tinh Soc
Trang trén moi truong tinh bot 1%. Trong do ¢ 57
dong vi khuan c6 kha ning tiét ra enzyme amylase
phén hiy tinh bot. Cac dong phén hiy tinh bot trién
vong RBS, RB17, TB6, SB16 va SB25 da duogc giai
trinh tu gene 16S rRNA va dinh danh tuong Gng la

Bacillus ~ flexus, Bacillus  subtilis, Bacillus
megaterium, Bacillus cereus va Bacillus flexus.
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