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In recent years, many studies have shown that endophytic bacteria in
plants are essential in agriculture, medicine and have great potential
for applications. Therefore, the aim of this study is isolating
endophytic bacteria in Pouzolzia zeylanica L.. Root, stem and leaf
samples of P. zeylanica in a local area in Can Tho city were used as
raw materials for isolating endophytic bacteria. 26 endophytic
bacterial strains were isolated, showing the ability to culture in vitro.
The antibacterial activity of those bacteria was investigated by the
agar well diffusion method for intracellular, extracellular and the
mixture of culture media and bacteria cells. 17 strains showed
antibacterial activity against Pseudomonas aeruginosa, Listeria
innocua, Vibrio parahaemolyticus and Staphylococcus aureus. The
mixture and extracellular fluid have high antibacterial ability, while
intracellular fluid does not. This study gives a hint for applying
endophytic bacteria as a biocontrol resource.
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Trong nhitng nim gan day, nhiéu nghién ctru cho thay vi khuan noi
sinh trong thuc vat c6 vai tro quan trong trong néng nghiép, duoc
liéu, va c6 tiém ning ung dung rat Ién. Nghién ctru nay duoc thyuc
hién nham danh gia kha niang mang cac vi khuan noi sinh trong cay
bo mim (Pouzolzia zeylanica L.). Céc thi nghiém da duoc bd tri dé
phan lap, nudi cdy in vitro cac vi khuan noi sinh tir cac mau ré, than
va | cua cy thu thap & mot dia phuong tai thanh phd Can Tho. Két
qua phan lap dwoc 26 chung vi khuan noi sinh c6 thé nudi ciy in
vitro. Cac vi khuan nay duoc ting sinh va thu dich noi bao, dich
ngoai bao, dich hdn hop dé thir hoat tinh d6i khang chdong lai khuan
gay hai. Két qua cho thay c6 17 chung vi khudn nai sinh c6 kha ning
khéng céc vi khuan nhu Pseudomonas aeruginosa, Listeria innocua,
Vibrio parahaemolyticus va Staphylococcus aureus. Nghién ctru cho
thdy cay bo mam c6 chira cac vi khuan noi sinh cé thé phan lap khoi
cay chii va nuéi cdy trong diéu kién phong thi nghiém. Cac vi khuén
dd phan 1ap thé hién kha nang khang khuéan tét d6i voi mot s vi
khuan gay hai va c6 tiém ning tiép tuc nghién ctru phét trién nhu 1a
mot tac nhan khang khuan tu nhién.
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1. Giéi thiéu

Trong nhitng nim gan day, nhiéu nghién ctru da tim hiéu sy twong tac gitra vi khuan va thyc
vat, dac biét 1a cac vi khuan noi sinh, cho thdy duoc tam quan trong va vai trd cua vi khuan noi
sinh trong nong nghiép, duoc liéu va y hoc [1]. Vi khuan néi sinh 12 mot nhém vi sinh vat noi
cong sinh phé bién trong cac loai thuc vat, chiing séng ‘trong cac khoang gian bao va néi bao cua
thuc vét nhung khong gy hai cho cay chu [2]. Mot s6 vi khuan noi sinh con déng vai tro quan
trong trong viéc tang cuong suc song, thac day tang truong cho Cay trong, gitp tang stc chéng
chiu diéu kién bét lgi, chong stress va nang cao ning suit cua cay trong. Do d6, vi khuan noi sinh
ngay cang nhan dugc sy quan tam nghién ctru khoa hoc 13n tiém ndng thuong mai héa [3]. Nhiéu
nghién ctru da chiung minh nhimg tac dong tich cuc cua vi khuan néi sinh dén cay chu nhu san
sinh cac hop chéat khang bénh, khang stress, gitr nudc va tong hop cic hormone thiic diy ting
truong thyc vat [4], [5]. Vi khuan ni sinh tao ra nhiéu chét chuyén hoa thir cap mai va c6 hoat
tinh sinh hoc khéng chi ¢6 lgi cho cdy chu ma con cé thé g dung trong cac nganh dugc pham,
néng nghiép va thuc pham [6], [7]. Cac nghién ctu gan day da bat ¢au kham pha ra tim quan
trong cua vi khuan ndi sinh ddi voi cac loai cay dugc lidu nhu gia tang dugc tinh cua cay, khang
stress [8], [9]. Nhiéu nghién ctru da chi ra ring, ham lwong cac chat chuyén hoa thir cip tir cling
mot loai duoc lidu c6 thé khac nhau tiy thudc vao vi tri dia 1y, diéu kién khi hau va ca hé vi sinh
vat khu tra ciing nhu vi khuan ngi sinh [10]. Nhiing nghién ciu chuyén sau vao vi khuan noi sinh
cling chi ra dugc ban than nhitng vi khuan nay sé hitu nhiing kha nang déi khang sinh hoc chdng
lai vi khuan, nim. . . gy hai [4], [9], [11]. Nhiing vi khuan noi sinh nay c6 nhiéu tiém nang tng
dung, bén canh viéc phdi hop v6i cay dugc liu, ching con co thé st dung nhu mot phuong phap
kiém soét sinh hoc hoic 1a ngudn nguyén liéu tim ra cac chat thudc mai [12].

Theo kinh nghiém dan gian, cdy bo mdm (Pouzolzia zeylanica L.) 1a2 mot loai thao duoc
thuong dugc ding dé diéu tri cac ching tiéu chay, kho tiéu, ho... Hién nay, cac nghién ctu vé
hoat tinh sinh hoc va thanh phan héa hoc & cay bo mam chi tap trung trén cao chiét, chat chiét
[13]-[16]. Tuy nhién, viéc st dung tryc tiép thyc vat nhu mot chat khang khuan cé thé 1am gia
tang chi phi hodc gy kho khan trong viéc Chlet suat vai quy mo Ién. Trong khi dé, cac nghién
ctiru Vé vi khuan ndi sinh trong cay bo mam van chua duoc quan tam thyc hién nhleu Nghién ctu
nay nham xéac dinh nhirng chung vi khuan néi sinh trong cay bo mim c6 thé nudi ciy trong diéu
kién phong thi nghiém doc lap khoi cay cha. Bong thoi, nghién ctru ciing khao st kha ning wc
ché mot s vi khuan gay bénh cua cac vi khuan néi sinh da nhan nuéi in vitro.

2. Phuong phap nghién ciru
2.1. Vit ligu nghién ciru

Cay bo mém duoc thu & mot s6 khu vuc tai thanh phd Can Tho. Méi truong potato dextrose
thanh phan gom 200 g khoai tay (dang nudc ham), 20 g dextrose cho 1 L méi truong [17], [18]
(Himedia, An Do) duogc sir dung dé nudi cay va phan lap vi khuan noi sinh. Méi truong potato
dextrose dang long (PDB), dic (PDA - bo sung 1,5% agar) va méi truong PDA ban dic (b6 sung
0,15% agar) dugc sir dung cho cac thi nghiém thich hop. Cac dong vi khuan gay bénh gom
Listeria innocua ATCC33090, Bacillus cereus ATCC ® 10876TM, Staphylococcus aureus
ATCC 6538, Pseudomonas aeruginosa ATCC 27855, Escherichia coli ATCC ® 25922TM,
Salmonella enterica serovar Typhimurium ATCC ® 13311TM va Vibrio parahaemolyticus
ATCC ® 14802TM duoc cung cap bai B6 mon Sinh hoc, khoa Khoa hoc Tu nhién, truong Dai
hoc Céan Tho. Cac ching vi khuan gy bénh dugc nudi ciy va khao sat hoat tinh khang khuan
trén méi truong Luria Bertani (LB) broth va LB agar (Himedia, An D6). Khang sinh vancomycin
(du6i dang vancomycin hydroclorid) 500 mg va khang sinh azithromycin (dudi dang
azithromycin dihydrate) duoc st dung lam déi ching trong céc thi nghiém khang khuan.

2.2. Phan I@p va nubi cdy in vitro vi khudn ngi sinh tir cay be mam
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Cay bo mam thu vé dugc tach riéng cac bo phan ré, than, 14 va rira sach nhiéu lan véi nudc.
M3u duogc rira lai bang nudc cit vo tring va cét thanh cac doan ngén 3-4 cm. Mau tiép tuc duoc
khtr tring bé mat bang ethanol 70% trong 30 gidy, raa lai bang nudc cat vo trang 3-4 lan. Cudi
ciing, mau dugc khir tring bang hydrogen peroxide 3% (H20.) trong thoi gian 3 phat va rua lai
Vv6i nudce cat vo tring 4-5 1an dé loai bo céc hoa chat con ton tai. Cac mau sau khi khir tring duoc
gia nhuyén va cho thém 2-3 mL nudc cat, tron déu va dé ling trong 10-12 phdt trong ta cdy vo
trung. Ly 100 pL phan dich bén trén cho vao 6ng nghiém chira 10 mL méi truong PDA béan dic
da duoc chuan bi trude do, u trong 24-48 gid ¢ nhiét d6 thich hop. Theo ddi su xuit hién cua
vong trang duc (vong pellicle) bén dudi, cach bé mit moi truong 2-4 mm, thé hién sy phat trién
cua vi khuan noi sinh. Thu vi khuan tir vong trang duc, nudi cay va tach rong cac vi khuan dé cho
dén khi thuan. Tién hanh quan sat va ghi nhan diac diém khuan lac (hinh dang, kich thuéc, mau
sac, dang bia, do noi). Bo thudc nhuém Gram (Cong ty TNHH Dich vy & Thuong mai (DV&TM)
Nam Khoa) duoc sir dung dé xac dinh Gram cua céc chiing vi khuan theo huéng dan sir dung caa
nha san xuat.

2.3. Khdo séat hogat tinh khang khudn ciia cac ching vi khudn nudi cdy in vitro

Céc ching vi khuan néi sinh, sau khi tach dong, dwgc nudi ting sinh trong méi truong PD:
chang 300 pL dich vi khuan & ODego=0,5 vao 2700 uL mai truong PDB. Sau d6, nudi ting sinh
24 gid & nhiét do thich hop trén may lic ngang 150 vong/phit. Sau 24 gid, dich nudi ting sinh
duoc thu thanh 3 phan:

Phan 1 — dich ngogi bao: Dich ting sinh (1 mL) dugc ly tam 3000 vong/phdt trong 15 phdt,
loai bo té bao vi khuan thu duoc dich ngoai bao.

Phan 2 — dich ngi bao: Dich tang sinh (1 mL) duoc ly tam 3000 vong/phut trong 15 pht, thu
Iy phan té bao bén dudi. Sau dé, té& bao duoc hoa vao 1 mL nuéc mudbi sinh ly va tién hanh dénh
siéu am & nhiét d6 30°C trong 30 phut, voi tan suit 40 kHz dé phé v té bao vi khuan. Tiép tuc ly
tam loai bo phan xéc té bao va thu liy phan dich néi bao.

Phdan 3 — dich hén hop: Dich tang sinh (1 mL) bao gdbm ca dich nudi va té bao vi khuan dugc
danh siéu am & nhiét do 30°C trong 30 phit vai tan suat 40 kHz nhiam 1am v té bao vi khuan.
Sau khi lic déu thi ly thm loai bo phan xac, manh v té bao va thu ldy phan dich hdn hop.

Céc dich thu duoc tién hanh khao sat hoat tinh khang khuan dya theo phwong phép khuéch tan
giéng thach nhu mé ta cua Bauer c6 hiéu chinh [19], toém tit nhu sau: Cac chung vi khuan gay
bénh (100 pL, mat sb tuong duong 10 té bao vi khuin/mL) duoc trai 1én bé mat méi truong LB
agar. Sau do, tao c4c giéng trén dia agar va nho lan luot 50 pL 3 phan dich bén trén vao céc gleng
thach. Cac dia thach dugc o & 30°C trong 24 gid va tién hanh do duong kinh vong khang khuan.

So sé&nh tuyén chon céc chung vi khuan noi sinh tiém ning thong qua duong kinh vong khang
khuan va sé vi khuan gay hai bi trc ché [20]. Bén canh d6, méi trudng PDB duoc st dung lam ddi
chang &m, vancomycin (lidu 160 pg/mL) duoc sir dung 1am ddi ching dwong cho vi khuan Gram
dwong S. aureus, L. innocua va azithromycin (liu 160 pg/mL) dugc st dung lam déi ching
dwong cho vi khuan Gram &m P. aeruginosa va V. parahaemolyticus.

Mtc do khang khuan duoc sip xép dwa vao duong kinh vong khang khuan theo dé xuat cua
Galindo [20]: c6 tinh khang manh (>20 mm,) c6 tinh khang trung binh (tir 6 dén 20 mm), tinh
khang yéu (dudi 6 mm) va khi khdng tao dugc vong khang khuan thi dugc ghi nhan 1a khong cé
tinh khang.

2.4. Pinh danh vi khudn

Mot s6 dong vi khuan noi sinh tiém ning, c6 kha ning phat trién 6n dinh va phd khang khuan
rong sé dugc lya chon dé dinh danh bang cach &p dung k¥ thuat giai trinh tu gene 16S rRNA. Két
hop véi cac dic diém hinh thai khuan lac, so sanh véi co so dir liéu 165 RNA trén ngan hang gen
(Genbank) nham xac dinh chi vi khuan. Céc ching vi khuan néi sinh dugc ly trich DNA va giai
trinh ty gene 16S rRNA tai Cong ty TNHH DV va TM Nam Khoa (Bia chi: 793/58, Tran Xuén
Soan, P. Tan Hung, Q. 7, TP. H6 Chi Minh).
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Céc s lidu duoc phan tich va xir ly théng ké bang phin mém Minitab 16 (ANOVA, Tukey’s Test).
3. Két qua va ban luan
3.1. Phan I@p va nubi cdy in vitro vi khu@n ngi sinh cay be mdm

Qua trinh phan lap, ciy tach dong va nuéi cdy in vitro vi khuan ndi sinh tir cac bo phan khac
nhau cta cy bo mam da thu duoc 26 chung vi khuan. Trong do, tir ré da phan lap duoc 14 chung
vi khuan, tir 14 phan lap dugc 9 ching vi khuan va 3 chang vi khuan noi sinh tir than bo mam.
Céc chung vi khuan nay dugc ky hiéu nhu sau: LBMx, TBMx, RBMx véi L: 14, T: than, R: ré,
BM: bo mam, x: s6 thir tyr dong vi khuan phan lap.

Qua trinh nhan nudi cho thay cac vi khuan nay cé thé phat trién véi méi truong PDA, PDB &
nhiét d6 30°C. Céc chang vi khuén di phan 1ap tao khuén lac c6 hinh tron, mau tring duc hoic
trang nga, do ndi mo, bia nguyén, dudng kinh dao dong tir 1 dén 3 mm (Hinh 1, Bang 1). Tién
hanh nhugm Gram va quan sat dugi kinh hién vi cho thay cac chang phan lap dwoc déu c6 hinh
que, 6 ca vi khuan Gram am (15 chiing) va vi khuan Gram duong (11 chung).

p——gy /h\\ 7
: N :
S

Hinh 1. Bdc diém hinh thai khuan lac va té bao ciia mét sé chiing vi khudn ngi sinh.
A, B: chung RBM1; C, D: chung LBM9Y; E, F: chung LBMS5. B, D, F: dé phong dai 600X.
Bang 1. Ddc diém khudn lac cua céc ching vi khudn ngi sinh

Mo ta Pic diém S6 lwgng Ty 18 (%)

R 2 Tron nho (<2 mm) 14 53,84
Hinh dang k,h“a” lac Tron Ién (>2 mm) 12 46,16
Hinh dang té bao Que 26 100
Gram Gram &m 15 57,69

Gram duong 11 42,31

. Tring nga 17 65,38
Mau sac Trang duc 9 34.62
Do noi Mo 26 100
Dang bia Nguyén 26 100

3.2. Khdo sat hogt tinh khang khudn cia cac chiing vi khudn ngi sinh

Céc nghién ctru bude dau da khao sat cac chung vi khuan ndi sinh phan lap duoc tir ciy bo
mam ddi khang véi cac chang vi khuan thuong gay bénh gém L. innocua, S. aureus, B. cereus, P.
aeruginosa, V. parahaemolyticus, E. coli va S. enterica. Theo dé, dich hdn hop va dich ngoai bao
cua cac chung vi khuan noi sinh trong cay bo mam cé kha niang tic ché dwoc bén chung vi khuan
gay bénh la L. innocua, S. aureus, P. aeruginosa va V. parahaemolyticus. Dich noi bao cua cac
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chang vi khuan noi sinh khéng thé hién kha ning uc ché cac dong vi khuan da khao sat. Cac
chang vi khuan noi sinh khdng thé hién kha ning ¢ ché vi khuan B. cereus, E. coli va S.
enterica. Do d0, cac thi nghiém tiép theo duoc bd tri ¢é danh gia kha niang ¢ ché 2 chung vi
khuan Gram duong 1a L. innocua, S. aureus va 2 chung vi khuan Gram am la P. aeruginosa va V.
parahaemolyticus cua dich hon hop va dich ngoai bao.

3.2.1. Kha nang doi khéang vi khuan Gram dwong S. aureus va L. innocua

Nghién ctru da tién hanh danh gia hoat tinh ddi khang sinh hoc gitra cac chung vi khuan noi
sinh vai hai ching vi khuan gay bénh Gram dwong 1a S. aureus, L. innocua bang phuong phap
khuéch tan giéng thach, sau 24 gio t & 37°C. Két qua trinh bay trong Bang 2 cho thiy, hau hét
cac chang vi khuan noi sinh déu thé hién hoat tinh khang vi khuan Gram duong 1a S. aureus va L.
innocua tao ra vong khang khuan sau 24 gio (Hinh 2). Trong 26 chang vi khuan néi sinh dugc
khao sat, c6 17 chung vi khuan c6 thé dong thoi e ché duoc su phét trién cia 2 ching vi khuan
trén. Céc chung vi khuan noi sinh duoc phan lap tir 14 va than déu ¢ kha nang wc ché vi khuan S.
aureus va L. innocua. Trong khi & r& cay bo mam phan lap duoc nhiéu ching vi khuan nhat (14)
nhung chi ¢6 4 chung vi khuan cho thay kha ning trc ché vi khuan S. aureus va L. innocua. CAc
ching LBM5, LBM9 va RBM1 cho thay kha ning tic ché vi khuan hiéu qua va 6n dinh so vai cac
chang vi khuan ngi sinh con lai. Cu thé, kha nang ¢ ché dbi chang vi khuan S. aureus tét nhat
duogc tim thiy & LBMS6, & khoang 15 mm. Céc vi khuan LBM5, LBM9 va RBM1 cho dudng kinh
vong khang khuén trung binh dao dong tir 11,96+0,15 mm dén 13,10+0,36 mm. Ddi vé6i kha ning
khang L. innocua, dich hén hop va dich ngoai bao tir chang LBM5, LBM9 va RBM1 tao vong
khang khuan voi duong kinh dao dong tir 9,00+0,30 mm dén 17,06+0,20 mm. Trong d6, dich hdn
hop cua ching LBM9 c6 két qua khéng khuan tot hon ca dbi chang khang sinh (Hinh 2A giéng 3).
Chang LBM6 c6 hiéu qua @c ché rat tot d6i véi S. aureus, véi duong kinh vong khang khuan
khoang 15 mm, nhung lai thé hién kha ning wrc ché rat kém ddi véi L. innocua.

Bang 2. Kha nding khang vi khudn S. aureus va L. innocua ciia cdc ching vi khudn néi sinh

Pwong kinh (mm) vong khiang khuén

STT Vi khuén ~ S. aureus ~ L. innocua
ndi sinh Dich hon Dich ngoai  Dich néi Dich hon Dich ngoai  Dich ngi
hop bao bao hop bao bao
1 LBM1 12,93+0,30¢  12,96+0,15¢ - 7,060,40' 6,860,32" -
2 LBM2 9,00+0,10f 8,960,225 - 8,00+0,40" 7,060,30" -
3 LBM3 11,93+0,30°  11,96+0,25° - 8,00+0,00" 7,90+0,26° -
4 LBM4 11,93+0,11¢  11,93+0,11° - 13,03+£0,25¢  13,00+0,20¢ -
5 LBM5 12,10+0,26°  11,96+0,15° - 15,03+0,35¢  14,06+0,20° -
6 LBM6 15,13+0,32°  14,96+0,35° - 6,960,05' 7,0610,12" -
7 LBM7 13,86+0,23°  14,06+0,40° - 6,96x0,15i 6,90+0,26" -
8 LBM8 12,16+0,28° 12,10+0,17¢ - 11,060,119  10,93+0,40¢ -
9 LBM9 13,10+0,36%  12,10+0,26° - 17,06+0,20*  12,90+0,36° -
10 RBM1 12,93+0,11¢ 13,030,054 - 12,93+0,20¢ 9,0 0+0,30f -
11 RBM2 13,10+0,17¢  13,00+0,30¢ - 12,96+0,15¢  12,93+0,11° -
12 RBM3 12,93+0,20¢  12,03+0,15° - 8,03+0,25" 5,93+0,40' -
13 RBM4 6,00+0,30" 5,13+0,23" - 6,00 +0,10! 5,86+0,32 -
14 RBM5 13,10+0,26¢  11,90+0,17¢ - 12,93+0,11¢  13,03+0,15° -
15-23 RBM6-RBM14 - - - - - -
24 TBM1 13,10+0,17¢  12,90+0,26¢ - 12,000,307  11,93+0,20¢ -
25 TBM2 6,160,28" 6,06+0,20¢ - 6,93+0,20' 6,960,05" -
26 TBM3 7,030,359 5,96+0,35¢ - 13,93+0,30¢  13,90+0,36° -
bC Vancomycin 18,10+0,17¢  18,10+0,17¢ 1810+0,17  15,96+0,35°  15,96+0,35* 1596035
bC PDB - - - - - -

Ghi cha: Cac ky ti theo sau trong ctng mét cot giong nhau thi khac biét khdng cé y nghia ¢ mirc 5% (p>0,05); (-)
khéng uc chée
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So voi nghién ciu cia Duy va cong sy (2020) [21], cac ching vi khuan noi sinh dwoc Jphan
lap tr cay thu 1t canh (Physalis angulata L.) tao dugc duong kinh vong khang khuan I6n nhat voi
chung vi khuan S. aureus la 11 mm. Trong thi nghiém nay, 13 chung vi khuan ndi sinh tir cay bo
mam tao duong kinh vong khang khuan ddi véi S. aureus Ién hon 11 mm, cho thiy kha ning tc
ché manh d6i véi chang vi khuan nay.

3.2.2. Kha ndng déi khéang vi khudn Gram am P. aeruginosa va V. parahaemolyticus

Két qua khao sat kha nang wc ché cua cac chung vi khuan noi sinh d6i véi P. aeruginosa va V.
parahaemolyticus duoc trinh by trong Bang 3. S6 ligu ¢ bang 3 cho thdy, chi ¢6 17 trong tong sb
26 chung vi khuan néi sinh ghi nhan hoat tinh, trong d6 c6 9 chung duoc phan lap tu 13, 5 ching
tir r& va 3 chung tir than. Pa s6 cac chung vi khuan noi sinh ¢6 kha nang khang khuan cao tap
trung ¢ 14 cdy. Céac chung vi khuan néi sinh trong cay bo mam tao duoc duong kinh vong khang
khuan véi chung P. aeruginosa dao dong tir 17,93£0,30 mm dén 23,96+0,02 mm. Chang LBM3
thé hién hiéu qua khang P. aeruginosa & ca nghiém thic dich hdn hop va dich ngoai bao. So vé
kha niang khang V. parahaemolyticus, cac chung vi khuan ni sinh tao duoc duong kinh vong
khang khuan dao dong tir 15,96+0,35 mm dén 20,13+0,23 mm, trong d6 chung LBM6 thé hién
kha ning wc ché tét nhit. Cac chung vi khuan LBM5, LBM9 va RBM1 déu thé hién kha ning
khang ca 2 vi khuan P. aeruginosa va V. parahaemolyticus.

Bang 3. Khad nang khdng vi khuan P. aeruginosa va V. parahaemolyticus ctia cdc ching vi khudn ngi sinh

Puwong kinh (mm) vong khang khuin

STT Vi khuén _ P. aeruginosa _ V. parahaemolyticus
ndi sinh Dich hon Dich ngoai Dich Dich hon Dich ngoai Dich néi
hop bao ndi bao hop bao bao

1 LBM1 19,13+0,02¢  19,06+0,11° - 18,10+0,36%  17,86+0,23¢ -
2 LBM2 20,00+0,00°  19,00+0,00¢ - 19,00+0,10*¢  19,06+0,30° -
3 LBM3 23,96+0,02¢  22,93+0,112 - 18,00+0,40°  17,96x0,45¢ -
4 LBM4 21,00+0,00° 21,10+0,17° - 17,96+0,15° 18,03+0,55% -
5 LBM5 21,10+0,01°  20,96+0,15° - 18,10+0,45%¢ 18,06+0,11°% -
6 LBM6 19,00+£0,03¢  19,06+0,30° - 19,86+0,23* 20,1340,23? -
7 LBM7 18,03+0,03¢  17,93+0,30 - 19,10+0,17% 18,93+0,11" -
8 LBMS 21,10+0,01°  20,90+0,17° - 18,93+0,20°¢  18,93+0,50" -
9 LBM9 20,00+0,00¢  20,00+0,00% - 18,13+0,32%  17,96+0,35¢ -
10 RBM1 19,96+0,03¢ 19,90+0,17% - 18,03+0,25%  17,93+0,20¢ -
11 RBM2 19,00+0,00¢  19,00+0,00° - 17,96+0,15° 18,00+0,00% -
12 RBM3 21,03+0,00°  18,93+0,20° - 17,03+0,05"  15,96+0,35° -
13 RBM4 18,93+0,04%  18,96+0,35° - 17,90+0,36°" 18,03+0,15% -
14 RBM5 19,00+0,00¢  18,00+0,00° - 18,00+0,10°  17,96+0,15¢ -

1523 RBM6-BM14 - - - - - -
24 TBM1 20,00+£0,00¢  20,33+0,57" - 18,03+0,45% 18,03+0,15% -
25 TBM2 18,90+0,01¢  17,93+0,11F - 17,93+0,30°"  18,03+0,05% -
26 TBM3 19,03+0,02¢  19,00+0,10° - 19,00+0,40%¢  18,93+0,40" -

DC  Azithromycin 19,50+0,50% 19,50+0,50% 1950405 17,67+0,29°" 17,67+0,29¢ 17,67+0,29

bC PDB

Ghi chu: Céc ky tu theo sau trong cting mét cét giong nhau thi khac biét khéng co v nghia ¢ mic 5% (p>0,05); (-)

khéng ¢ ché

Kha ning khang khuan dugc sip xép muc do hiéu qua dya vao dudng kinh vong khéng

khuén: >20 mm c6 tinh khang manh, 6 dén 20 mm duoc xem 1a c6 tinh khang trung binh, duéi 6
mm dugc xem 13 ¢6 tinh khang yéu va khi khong tao dugc vong khang khuén thi duoc danh gia
la khdng c6 tinh khang [20]. Dya vao 5O chung da dwoc phan 1ap, so ching c6 kha nang khang
khuén va duong kinh Vong khang khuan déi véi timg chung vi khuan gay hai, bang tong hop kha
ning khang khuén cta vi khudn ndi sinh trong ciy bo mdm duogc xay dung (Bang 4). Két qua cho
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thiy, cac chung vi khuan néi sinh trong ciy bo miam c6 kha ning trc ché manh chang vi khuén P.
aeruginosa voi ty 1¢ khang manh cta dich hon hop va dich ngoai bao lan luot 1a 30,76% va
23,07%. Cac ching vi khuin ndi sinh trong cdy bo mam c6 hoat tinh d6i khang véi nhém vi
khuén Gram 4m manh hon nhom vi khuan Gram dwong.

Bang 4. Tong hop kha ning khang khudn ciia cde ching vi khudn néi sinh phén ldp tir cdy bo mdm

Ty 18 (%) s6 chiing vi khuin ndi sinh da phan lap

o . R X o>

Chung vi khuin Mau thw Khong khang Yéu Trung binh Manh
S. aureus Dich héon hop 34,62 0 65,38 0
) Dich ngoai bao 34,62 3,85 61,53 0
L innocua Dich héon hop 34,62 0 65,38 0
' Dich ngoai bao 34,62 7,69 57,69 0
P. aeruginosa Dich héon hop 34,62 0 34,62 30,76
' Dich ngoai bao 34,62 0 42 31 23,07

. Dich héon hop 34,62 0 65,38 0

V. parahaemolyticus i} o oai bao 34,62 0 61,53 3,85

Qua qua trinh phén tich kha nang d6i khang sinh hoc ciia cc chung vi khuan néi sinh trong
cdy bo mam vdi vi khuéan gy bénh, ching vi khuan LBMS5, LBM9 va RBM1 thé hién hoat tinh
d6i khang hiéu qua ddi véi ca bdn ching vi khuan S. aureus, L. innocua, P. aeruginosa va V.
parahaemolyticus va qua trinh sinh truong 6n dinh hon so véi cac chung vi khudn noi sinh con
lai. Dich hén hop va dich ngoai bao cua ba chung vi khuan noi sinh LBMS, LBM9 va RBM1 déu
c6 kha ning d6i khang tt v6i ching vi khuan gay bénh (Hinh 2).

Hinh 2. Khd néing khang khudn ciia mét s6 ching vi khudn néi sinh trong cdy bo mdm.
A, B, C: dwong kinh vong khéng L. innocua lan leot ciia LBM9, RBM1 va LBMS5;
D, E, F: dwong kinh vong khang S. aureus lan heot ciia LBM9, RBM1 va LBMS.
1-khéng sinh vancomycin; 2-dich ngoai bdo cua vi khudn néi sinh; 3-dich hén hop cuia vi khudn néi sinh;
4-moi truong potato dextrose broth; 5-dich néi bao cua vi khudn néi sinh

3.3. Két qud dinh danh mét sé chiing vi khudn ngi sinh trong cay be mdm

C6 3 ching vi khuan LBMS, LBM9 va RBM1 thé hién hoat tinh khang di véi nhiéu chung vi
khuan da duoc chon dé trich DNA va giai trinh tu doan gene 16S rRNA. Dya vao cac dic diém
vé hinh thai khuan lac va té bao cuaa vi khuan két hop véi két qua giai trinh tu doan gene 16S
rRNA, xé4c dinh chung vi khuan LBM5 thudc chi Enterobacter, LBM09 va RBM1 thudc chi
Bacillus (Hinh 1, Bang 5).
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Bang 5. Két qua dinh danh céc ching vi khudn dwoc tuyén chon

Chiing vi Loai twong dong Po diaidoan Popha  Mirc do twong Accession
khuin gene (%) dong (%) number
LBM5 Enterobacter sp. E20 1443 100 99,65 CP012999.1
LBM9 Bacillus safensis strain U17-1 1454 100 100 CP0O15611.1
RBM1 Bacillus safensis strain BRM1 1440 100 99,93 CP018100.1

4. Két luan

Nghién ciru vé vi khuan noi sinh tir ciy bo mam da phan 1ap dwoc 26 chung vi khuan khoi cay
chu. Cac chung dugc nudi cay in vitro cho khuan lac dang hinh tron, té bao hinh que, mau tring
VGi 2 séc thai nga va duc, c0 ca vi khuan Gram am va Gram duong. Qua trinh khao sat cho thay,
dich hdn hop va dich ngoai bao cua 17 dong vi khuan thé hién tinh khang véi cac chung vi khuan
S. aureus, L. innocua, P. aeruginosa va V. parahaemolyticus. Cac chung vi khuan LBM9, RBM1
la vi khuin Gram duong thudc chi Bacillus va LBM5 la vi khuan Gram am thugc chi
Enterobacter c6 kha niang dbi khang twong ddi manh va on dinh. Tir cac két qua trén khang dinh,
cay bo mam mang céac vi khuan noi sinh c¢é thé phan lap va nudi ciy trong diéu kién in vitro.
Dich ngoai bao va dich hdn hop sau qua trinh nudi cy thé hién hoat tinh, tir d6 goi y céc vi
khuan néi sinh nay c6 thé san sinh ra cac hoat chat ngoai bao dé ¢ ché cac vi khuan gay hai.
Nghién ciru nay cung cap thém dir liéu vé tiém niang ng dung caa nhém vi khuan noi sinh nhu
mot yéu t khang khuan hoic cé thé nhan nudi ngoai co thé cay chu dé thu nhan cac hop chat tc
ché céc vi khuan gay hai.
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