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Abstract

In the context of global climate changes, mangroves are not only considered as an important ecological
region but also as a source of exploitation of specific biological objects for researches and applications. In
this study, mangrove-derived bacteria were isolated and screened for antimicrobial producers. Also, the
strains with potential antibacterial activity were identified by 16S rRNA gene analysis. Results showed that
43% of 21 strains possessed antibacterial activity. The strain R10 showed inhibition against all four indicator
bacteria and was identified as Bacillus pumilus with the highest sequence similarity of 100% to Bacillus
pumilus NCTC10337 (GenBank accession number LT906438.1). The strain R7 inhibited Serratia
marcescens causing severe “white spot” disease in reef building coral Acropora palmata and was closely
related to Bacillus toyonesis BCT 7112 (GenBank accession number NR121761.1) with 99% sequence
similarity. The strain R3 was the strongest strain against Bacillus subtilis compared with other strains which
revealed the same antimicrobial activity pattern. The strain R3 was affiliated with Bacillus marisflavi TF-11
(GenBank accession number NR025240.1) with 98% sequence similarity and may be considered to
represent new species. Moreover, the strain R9 inhibited only Gram negative tested strain and this strain was
considered as a potential candidate for further search of antibiotics with spectrum of Gram negative bacteria.
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Tom tat

Trong bdi canh bién d6i khi hau toan cau, rirng ngap man khdng chi 1a mét viing sinh thai quan trong ma con
Ia ngudn khai thac cac ddi tugng sinh vat dac th nham nghién ctu, p dung dé phuc vu nhiéu linh vuc néng
nghiép thay san va cong nghiép. Trong nghién ctu nay, vi khuan rirng ngap min dwoc phan lap, tach chiét
va thir nghiém kha nang khang khuén, ching tiém ning dwoc dinh danh bang 16S rRNA. Két qua cho thiy
6 9/21 chiang vi khuan c6 hoat tinh khang khuan. Chung R10 khang ca 4 vi khuan kiém dinh va dugc xéac
dinh 12 Bacillus pumilus véi mirc d6 twong dong vé trinh tu gen 16S rRNA cao nhat 1a 100% véi Bacillus
pumilus NCTC10337 (GenBank No. LT906438.1). Chuing R7 chi khang Serrtia marcescens - gay bénh dém
trang nghiém trong & san ho tao ran, c6 muic do tuong dong vé trinh ty gen 16S rRNA cao nhat 99% ddi véi
vi khuan Bacillus toyonesis BCT 7112 (GenBank No. NR121761.1). Vi khuan R3 khang lai Bacillus subtilis
manh nhét so véi nhitng chung c6 cuing kiéu khang khuan. Chung R3 ¢6 mirc 6 twong dong vé trinh tu gen
16S rRNA cao nhét 1a 98% dbi véi ching Bacillus marisflavi TF-11 (GenBank No. NR025240.1) va do dé
c6 thé 1a loai mai, can nghién ciru thém dé khang dinh. Ngoai ra, chung R9 chi khang vi khuan Gram am ma
khong khang vi khuan Gram duong, dugc xem xét nhu mot ching tiém ning nham nghién ctu tim kiém

chat khang sinh véi phd khang khuan Gram am trong twong lai.

Tir khéa: Vi khuan tir rimg ngap man, Bacillus sp., hoat dong khéang khuan.

MO PAU

Theo w6c tinh gan day nhit cua Jusoff
(2013) [1], hién tai dién tich ddm ngap man
chiém khoang 181.000 km® hoic bao phu
khoang 75% dién tich d6i ven bo & ving bién
nhi¢t doi va can nhiét déi cua thé gigi [2]. Tu
ndam 1988, Alongi cong bd ring & ru:ng ngap
man nhiét dei, 91% tong sinh khoi vi sinh vat
1a vi khuan va ndm, 7% khac 1a tao, va 2% la
nguyen sinh bao khac [3]. Do rung ngap man
lubn c6 nhirng dac tinh dac thu rleng theo vung
dia Iy nhu d6 man, nhiét do, ap suat birc xa
nhiét, chinh vi thé vi sinh vat séng ¢ nhiing
vung ring ngap man ¢ nhimg vung dia ly khac
nhau thi cling c6 nhimg dac diém sinh ly sinh
hoa khac nhau ké ca khi so sanh cung don vi
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loai [4]. Su da dang vi khuan cb va vi khuan
ring ngap man duoc nghién ciru dau tién bang
phwong phap sinh hoc phan tir céng b bai Yan
et al., (2006) [5] va Liang et al., (2007) [6]. Hé
sinh thai ring ngap min dang tro thanh diém
néng cho viéc khao sat sinh hoc va khdm pha
san pham ty nhién. CAc loai xa khuan ring
ngap mén khac nhau dang duwoc xem nhu la
ngudn tai nguyén day hira hen va hiéu qua can
dugc kham phd. Tinh dén nam 2013, dé c6 73
chat mai va 49 chat da biét duoc phan lap tr
cac loai xa khuan rieng ngap man. Ching bao
gom alkaloids, cac chat dan xuat benzen, dan
XUt cyclopentenone dilactones, macrolides, 2-
pyranones va sesqmterpenes Nhiéu hop chat
da dwoc kiém nghiém va chiang minh 1a thudc
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khang sinh tiém nang mdi, thuéc chdng uon
van va khang virut, cac chat chong dong mau
va c4c chat Chong oxy ho4. Hon nita, mot s6
con duong sinh tong hop cua ching cling da
duoc kham phé va cong bd boi Xu et al., [7].
Vi khuan ring ngap man 1a nguon cua cac chat
c6 hoat tinh sinh hoc mang dic diém cua hé
sinh thai rimg ngap man hoan toan khac voi
nhitng dic diém cua h¢ sinh thai trén can, mot
so nghién cuu tiéu biéu di cong bd tim duoc
c4c chat mai, c6 hoat tinh sinh hoc quan trong
nhu chét xiamycin co khd nang chéng virus
HIV [8] chat Chong ung thu va dong té bao
MDA-MB-231 ddng thoi c¢6 hoat tinh khang
khuan [9]. Nam Asperglllus flavipes cong sinh
VGi cay ring ngap man cé kha nang sinh chat
khang sinh flavipesins, chat nay o liéu lugng
thap da c6 kha nang e ché vi khuan gay bénh
Staphylococcus aureus (8,0 pg/ml) va vi khuén
Bacillus subtitlis (0,25 pg/ml), hon thé chat
khang sinh nay con c6 kha ning chong lai hdn
hop da chung dusi loai S. aureus trong mot
khoi két dinh dugc goi la biofilm bang co the
tham qua mang biofilm va tiéu diét cac chung
dudi loai bao boc bén trong biofilm. Pay la mot
phat hién vo clng quan trong trong thoi diém
hién tai vi hé vi khuan trong mét biofilm cua
nhitng vi khuan gy bénh, dic bigt véi S.
aureus la chang gay bénh nhlem trung mau, vi
thuc su ching co6 nhiéu bién ddi vé gen va da
sb 1a khang thudc khang sinh hién hanh [10].
Mot nghién ctu khac tim kiém vi sinh vat tir
rung ngap man cho muc dich tim kiém céc
chang co6 khd nang sinh khang sinh cho thay c6
dén 26,38% cua 144 ching cd hoat tinh hai
chung dang dugc nghién cau tiép theo dé tim
kiém cac enzyme phan huy cellulose, sinh
enzyme protease, amylase nhim tao ra san
pham sinh hoc rng dung trong ndng nghi¢p va
thuy san [11] Chat chiét tir nAm Trichoderma
c6 nguon goc tir rang ngap man Pichavaram
(An Do) chong lai vi khuan gdy bénh cho
nguoi va cho ca [12]. Mot s6 nghién ciu tim
kiém vi khuan rirng ngap man sinh cht khang
sinh cling dugc thyc hién tai Viét Nam. Pién
hinh Ia céng trinh phan lap duoc 55 chung xa
khuan khac nhau tir rimg ngap man Can Gio,
trong d6 chung F46 c6 kha nang khang nam
Fusarium sp. manh [13]. Xa khuan
Streptomyces sp. QN63 dugc phan lap tir tram

tich n‘rng ngap man tai Yén Hung Quang Ninh
duoc xac dinh la mot ching c6 kha nang chiu
nhiét, sinh chat khang sinh khang phd rong,
dang ké la chét khang sinh tir chiing xa khuan
ndy c6 kha ning khing manh vi khuan
Staphylococcus aureus nhon thuéc khang sinh
[14]. Rung ngap man khu vuc Ninh Hoa Khanh
Hoa c6 vai tro rat 16n dbi vai toan hé sinh thai
ven bo tai day, co thé néi rirng ngap man khong
chi déng gop vé can bang sinh thai ma con vé
phat trién kinh té dac biét nghe nudi thuy san.
Muyc dich cua nghién cau nay nham tim kiém
nhitng chung vi khuan tiém nang noi tai ¢6 kha
nang sinh khang sinh, dé phyc vu nhung nghlen
ctru sau hon ap dung vi khuan noi tai vao ving
nubi thay san ven bo.

PHUONG PHAP NGHIEN CUU
Thu mau, phan lap vi khuan

Mau trim tich dwgc thu khi thuy triéu
xuéng tai vi tri co6 toa do 12°24°9"N,
109°10°4”E & rung ngap man Ninh Ich (Ninh
Hoa, Khanh Hoa). Mau tram tich dugc thu cach
bé mit 5 cm, dugc chua trong tui PE VO tring,
bao quan trong thung dé lanh va van chuyén vé
phong Sinh thai bién, Vign Héi duong hoc dé
tlen hanh céc thi nghi¢ém tlep theo. Vi khuén tir
tram tich dwoc phan lap dén thuin trén moi
truong Nutrient Agar (Himedia, An Do)
Czapek Agar (CSA) ciia Difco™, Hoa ky, R-
2A Agar An d6, va M2 [15]. Hinh dang khuan
lac va cic dic diém hinh thai duoc ghl chu,
nhuom don, soi kinh va chyp hinh, x4c dinh
Gram dua trén két qua phan ing KOH [16].

Phuong phap kiém tra kha ning khing
khuan

Phuong phap duong Cay vudng géc: Vi
khuan can kiém tra duoc cay trén NA theo mot
duong thang, Cay vi khuan kiém dinh thanh
mot duong vuong g6c voi chung can kiém tra.
Sau 24 h nudi cay ¢ 37°C doi véi Bacillus
subtilis (ATCC6633), Escherichia coli 0157,
Salmonella typhimurium (ATCC 6994) & 25°C
d6i voi véi Serratia marcescens PDL100
(ATCC BAA- 632) thi doc két qua Néu tai vi
tri vudng goc co kh0ang cach vo khuan ching
to chung can kiém tra cd kha ndng sinh khang
sinh ngoai bao khang lai vi khuan kiém dinh.
Kiém tra kha nang khang khuan qua nudi cay
tach chiét chat tho va thir nghiém trén moi
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truong chuan Mueller Hinton Agar (MHA-
Himedia, An d6) dua theo nguyén ly khuyéch
tan thach cua Bauer et al., (1966) [17]. Vi
khuan can kiém tra kha nang khang khuéan duoc
nuéi trong 100 ml moéi truong BM (yeast
extract: 1 g/l, beef extract: 1 g/l, tryptone: 2 g/l,
glucose: 10 g/l), lac 120 rpm & nhi¢t d6 phong
(30°C 1) trong 72 h, dung ethylacetate dé tach
chiét chét tho va lam bay hoi dung moi sau do
ldy lai chat thd véi 1 ml methanol (Grade).
Dung 30 pl chat thé hoa tan trong methanol
nho vao 4 giéng thach (n=4)dacay vi khuan
chuan trén MHA véi dbi chung am la gleng chi
¢6 30 pl methanol, sau d6 u dia c6 chat tho voi
cac vi khuan B. subtilis, E. coli va S.
typhimurium ¢ 37°C, vi khuan S. marcescens &
25°C. Sau 24 h doc két qua duong tinh néu

xung guanh giéng c6 xuat hién vong vo khuan,
do duong kinh (mm) va tinh vong khang khuan
trung binh va&i Microsoft excel.

Phwong phap dinh danh )
Tach ADN va dinh danh dén loai qua phan
tich trinh tw gen 16S rRNA [18].

KET QUA VA THAO LUAN
Pic diém hinh thai khuan lac

Tong sb 21 khuan lac co kich thude va mau
sic hinh dang twong dbi khac nhau da duoc
phén 1ap trong d6 gom, R2A: 15 ching, CSA: 5
chang, M2: 1 ching. Pac diém hinh dang, kich
thudc, mau sic khuan lac phan lap sau 24 h
nudi cdy trén modi truong NA duoc trinh bay
trong bang 1.

Bang 1. Pic diém khuan lac, té bao cua cac chung vi khuin phan lap dwoc tir mau tram tich

Duong kinh dk (mm)
Mau sac
Hinh dang

Chung

Hinh anh khuén lac

Hinh anh té bao

Pk: 9-11, tréng tron, 16i, via

rang cwa, bé mat kho. Tryc
R1 khuin Gram dwong, chudi

ngén, kich thuoc 0,7 x

4,0 pm.

bk: 7-9, nga vang, tron, mép
déu. B& mat bong, tam khuan

R2 lac 18i. Truc khuan Gram
duong, chudi ngén, bao ti
trung tam, kich thuéc 0,6 x
1,5 um

bk: 9-13, vang sam tam tron,
ria ring cua khong déu, bé

R3 mit bong. Tryc khuin Gram
duong, bao tir trung tam, kich
thuéc 0,5 x 1,5 pm

Pk:16-18, tréng, hoi tron, bé
mat kho. Truc khuén Gram
duong, bao tir 1éch tam, kich
thuéc 0,6 x 1,5 pm.

R4
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Pk: 9-13, tring nga, mép hoi

loang nhay. Truc khuin Gram
R5 duong, chudi ngén, bao tur

léch tdm, kich thugc 0,5 x

3,0 pum.

bk: 2,0-2,5, vang sam

R  rdnmat 6i bong, mép déu.
Cau khuan Gram duong, kich
thudc 0,3 pm.

Pk: 1,5-2,0 vang tron 16i, bé
R7 mat bong. Cau khuan Gram
duong kich thudc 0,6 um.

Pk: 3,0-4,0 tring vang nhat,
R8 tron 161, mép déu, bé mat

béng. Cau khuén Gram

duong, kich thuéce 0,5 pm.

RS khaa

Pk: 4,0-5,0 tring, tron, kho,
ria nhay. Truc khuan Gram

RO diong, bio tir lch tam, kich
thudc 0,7 x 1,2 pm.
bk: 4-5, tra‘lngv tron, ria rang
R10 cua. Tryc khuan Gram duong,

bao tir trung tAm, kich thuéc
0,3x0,7 um

Pk: 7-8, tring, tron, khd, ria

R1p  COthiy. Tryc khuén Gram
duong chudi dai, kich thudc
0,7 x 2,5 pm.
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R12

R15

R16

R17

D1

D2

D3

Moc lan bét dinh, tréng, r&
nhéanh, nhiy. Tryc khuan
Gram duong, chudi, bao tu
léch tAm, kich thudc 0,6 x
2,5 pm.

Pk: 3-4, vang, tdm tron co ria
hoa, nhan 13i. Truc khuén
Gram duong, chudi dai, kich
thuéc 0,7 x 2,5 pm.

Pk: 3-4, tring tron, kho, c6
ria tron mau nhat. Truc khuén
Gram duong, chudi nge‘in, bao
tir 1éch tam, kich thude 0,6 x
2,5 pm.

Dk: 3-5, tring hoi nga vang,
tron, béng nhay, ria day sam
mau. Truc khuin Gram
duong, bao tir 1éch tam, kich
thudc 0,5 x 1,2 pm.

Pk: 2-3, tring vang, hoi tron,
vién tring nhay.Truc khuén
Gram duong, bao tir trung
tam, kich thudc 0,3 x 1,2 um.

Dk: 4-5, Vén7g, hoi tron, kho,
16i. Cau khuan Gram duong,
kich thuac 0,6 pum.

Pk: 2-3, vang hdng, tron, kho
cting, bam thach. Tryc khuan
Gram duong, kich thuéc 0,3 x
1 pm.
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bk: 0,51, tring trong, tron,
D4 bé mat nhay. Cau khuan Gram
duong, kich thude 0,5 pm.

Bt dinh, hoi vang
trong, khdi nhdy to, x xi.

D6 Truc khudn Gram duong, bao
tur trung tam, kich thuéc 0,3 x
0,6 pm.

Pk: 1-2, xam tréng

tron, kho, bam thach Dang
sgi, kich thuéc khéng

xac dinh.

M1

Qua bang mé ta dac diém, hinh dang, mau
sic khuan lac cia 21 ching vi khuan cho thay,
vi khuan phan lap tur tram tich rung ngap man
trong nghién ctru nay rat da dang vé hinh dang
khuan lac, té bao. Tur két qua phan img KOH d¢
xac dinh Gram cho thay, vi khuan Gram duong
chiém wu thé vai 15/21 chung, da sb cac té bao
c¢6 hinh dang truc khuan, hinh cau va c6 mét
chung dang xoi (M1).

Hoat tinh khang khuin qua dwong vuong
goc

T4t ca cac chung phan lap tir ring ngap
man Ninh ich duoc thi nghiém khong thé hién
su khang khuan. Tur két qua nay cho thiy
nhitng chung nay cé thé khong sinh chit khang
sinh ngoai bao.

Hoat tinh khang khuan bing phwong phap
khuéch tan thach

Két qua cho thdy cé 9 chung vi khuan cé
kha ning khéang it nhat mot trong sb 4 vi
khuan chuan. Céac kiéu khang khuan cua cac
chung c6 hoat tinh khang khuan duoc thé hién
qua hinh 1.

Ba chung R7, R9 va R10 c6 kha nang
khéng lai vi khuan S. marcescens véi dudng
kinh vong khang khuan dao dong tir 2,25-5,50
mm, hai chung R9 va R10 khang lai vi khuan S.

typhimurium véi duong kinh vong khang khuan
tuong ung la 4,13-6,50 mm. Ba chung R8, R9
va R10 khéng lai vi khuan E. coli véi duong
kinh vong khang khuan dao déng tir 4,00-4,25
mm. Bay chung R3, R8, R10, R12, R15, D3 va
D6 c6 kha ning khang lai vi khuan B. subtilis
v6i duong kinh vong khang khuan dao dong tir
0,60-8,25 mm.

Trong nghién ctiru nay, chung R10 co6 hoat
tinh khang manh nhat voi duong kinh vong
khéang khuan trung binh dbi voi mdi chung
chuan tir 2,25 mm (d6i véi S. marcescens) va
8,25 mm dbi voi B. subtilis. So sanh véi hoat
tinh khang khuan cua Streptomycetes phan lap
tr tram tich tai Kerala, An 0. Ching
Streptomyces I1-1 ¢ ché dang ké
Staphylococcus aureus ATCC 25923 voi 12
mm, S. aureus la 15 mm, Bacillus cereus la 17
+ 0,2 mm, Serratia marcescens 14 12 mm, nim
Penicillium sp. 12 12 + 0,2 mm, nim mem
Candida albicans la 20 + 05 mm va
Cryptococcus neoformans 1a 12 mm [19]. Bac
diém vé hinh thai khuén lac va té bao cho thiy
chung R10 c6 thé thudc chi Bacillus. Chung
R10 la ching duy nhat trong nghién ciu nay
c6 kha nang khang lai ca 4 vi khuan kiém dinh
dic biét chung nay khang manh vi khuan kiém
dinh B. subtilis (hinh 1), diéu d6 cho thiy day
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la ching c6 kha niang sinh khang sinh phd
rong, khang ca vi khuan Gram duong va Gram
am. Trong khi chung R3, R12, R15, D3 va D6
chi khang B. subtilis, R7 chi khang S.
marcescens. Chung R9 khong khang B.
subtilis trong khi khang lai ba chung chuan
con lai. Chung R8 vira khang vi khuan Gram
duong B. subtilis va vi khuan Gram am E.
coli. Tinh theo ty I¢ phan trim cac chung c6
hoat tinh d&i véi ting vi khuan kiém dinh

chuan cho thay 7/9 khang vi khuan B. subtilis
chiém, 3/9 khang S. marcescens va E. coli
chiém va 2/9 khang S. typhlmurlum Tur két
qua nay cho thay thuc su vi khuan rang ngap
man c6 pho khang khuan tuong d6i rong, dic
biét chung R9, R10 trong nghién ctru nay cé
kha ning khang khuan rong véi vong vo
khuan, ching thuc su la nhirng chung c6 kha
nang sinh chat khang sinh pho rong.

Khé ning khang khuin

H S. marcescens S. typhimurium
E .coli B. subtilis
12
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Hinh 1. Kha nang khang khuan cua vi khuan phan Iap tir rimg ngap man

Pinh danh cé4c chiing tiém niing qua phan
tich trinh tw 16S rRNA

Céc Chung R3, R12, R15, D3 va D6 déu chi
khang B. subtilis ma,khong Ighang cac chung
kicm dinh con lai, két qua ve dac diém hinh
thai khuan lac té bao cho thay cac chung nay
déu co dac diém hinh thai khuan lac va té bao
khac nhau. Trir chung D3, cac con lai ching
déu ¢ nhu’ng dic diém thuoc chi Bacillus nhu
1a nhitng vi khuan hiéu khi, té bao hinh que,
Gram duong c6 sinh bao tu, phan tng catalase
dwong tinh, c6 kha nang di dong. Vi khuan R3
la chung chi khéng lai B. subtilis vai vong
khang khuan cao nhét so voi nhitng chang cé
cung kiéu khang khuan con lai nhu R12, R15,
D3 va D6. Do d6, chung nay ciing dugc phan
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loai dén loai dira vao gen 16sRNA. Két qua cho
thay ching R3 ¢6 mirc do tuong ddng vé gen
cao nhit 1a 98% d6i voi chung Bacillus
marisflavi TF-11 (GenBank No. NR025240.1).
V6i muc d6 twong dong ve gen cao nhat 1a 98%
so sanh vai cac chung da cé dir ligu trong ngén
hang gen, theo Stackebrand va Ebers [20] c6
thé xac dinh la loai méi. Do d6, chung R3 c6
the la loai méi va can dugc nghién ctru sdu hon
vé cac dic diém sinh hoa dé khang dinh.

Vi khuan R7 thé hién kha ning khang
khuan duy nhat véi vi khuan S. marcescens gay
bénh dém trang (white pox) ¢ san hd Acropora
palmate, dong thoi chang nay co hoat tinh
khéang khuan tuong ddi cao (hinh 1). Do d6
chung R7 dugc dinh danh qua 16S rRNA, két
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qua cho thay ching R7 co muc do twong ddng
vé gen cao nhat 99% d6i voi vi khuan Bacillus
toyonesis BCT 7112 (GenBank No.
NR121761.1).

Chung R10 c6 kha nang khang lai ca 4
chang vi khuan kiém dinh va dugc xac dinh l1a
c6 tuong doéng vé gen cao nhat 1a 100% voi
Bacillus pumilus NCTC10337 (GenBank No.
LT906438.1). Pa s6 cac chung vi khuan c6
hoat tinh khang khuan trong nghién ciu nay la
vi khuan Gram dwong thudc chi Bacillus, thyuc
su Bacillus da dwoc biét 1a tng vién tiém ning
cho nghién ctu san sinh céc chit ¢ hoat tinh
[18]. Tuy nhién, mot nghién cau khac cong bd
cac ching Gram am nhu Pseudonocardia
endophytica phan lap tir rirng ngap man & An
Do, ¢6 sinh chat hoat tinh c6 thé khang lai vi
khuan gay bénh cho ngudi va gay bénh cho
thuc vat, dang ké 13 hoat tinh khang ndm cua
chat tu nhién duoc sinh ra tir vi khuan nay co
hoat d6 khang ndm cao c6 thé so sanh véi cac
chat khang nim thuong mai dang dung phd
bién trén thi truong hién nay nhu griseofulvin
va amphotericin B [21].

KET LUAN

Co 21 chang vi khuan khac nhau vé dic
diém hinh dang va kich thudc té bao duoc phan
lap tor 4 loai moi truong. Trong d6 9 chang co6
kha ning khang khuan va ty ¢ s chung cé
hoat tinh khang khuan chiém 43%. C6 5 kiéu
khang khuan dugc phat hién: Chung R3, R12,
R15, D3 va D6 chi khang B. subtilis, trong do
R3 khang manh nhit. Chung R7 chi khang duy
nhét vi khuan Gram am S. marcescens. Chung
R8 c¢6 kha nang khang manh vdéi E. coli (4,25
mm), va B. subtilis (3,00 mm) Dic bi¢t chiung
R10 thé hién khang manh ca 4 vi khuan klem
dinh. Dang cha y ching R9 chi khang vi khuan
Gram am nhu S. marcescens, khang manh S.
typhimurium (4,13 mm), va E. coli (4 00 mm).
Chung R3 co the 1a loai méi khi ¢6 mirc do
tuong dong vé gen cao nhét 13 98% ddi voi
Bacillus marisflavi TF-11 (GenBank No.
NR025240.1). Vi khuan R7 cO muc d twong
ddng vé gen cao nhat 99% ddi voi vi khuan
Bacillus toyonesis BCT 7112 (GenBank No.
NR121761.1). Dic bi¢t ching R10 thé hién
khang manh ca 4 vi khuan kiém dinh, va chung
nay duoc xac dinh c6 muc d6 gen gin nhit véi

Bacillus pumilus NCTC10337 (GenBank No.
LT906438.1). Ching R9 dugc xem nhu mdt
chung tiém nang, nham nghlen clru san xuat
chat khang sinh chi khang vi khuan Gram am
trong nhitng nghién ctru tiép theo.

Loi cim on: Day la két qua mo rong cua dé
tai ma s6 VAST02.01/17-18. Tap thé tac gia
xin chén thanh cam on phong Sinh Vét phu
du, phong Thi nghi¢m Trong diém cap Vién
Han 1am vé An toan thyc pham va Mbi truong
(khu vyc mién Trung) Vién Hai duong hoc da
hd tro cho sir dung céc trang thiét bi may moc
phén tich.
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