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TOM TAT

Nghién ciru dwoc thwe hién nham phan ldp vi khudn néi sinh trong
cdy mdc ¢é tan dit (Biophytum sensitivum L.) c6 kha ndng khdng
oxy hoa va kha nang doi khang in vitro. Kha nang khdng oxy héa
duoc xdc dinh bang phwong phdp dinh lhwong polyphenol,
Savonoid, khang oxy hoa tong va kha nang khir sat. Két qua cho
thay tong céng cé 30 dong vi khudn néi sinh dwoe phén lap tir cdy
mdc 6 tan dit va déu c¢é kha ning khang oxy héa. Trong 30 dong
vi khudn da phan ldp ¢é 3 dong cho thdy khd nang san sinh hop
chat khéang oxy héa va khd nang khdang khudn hiéu qud nhat dwoc
ky hiéu la BS-R1, BS-L1 va BS-FS8. Sau khi sang loc va dinh danh
thi két qua cho thdy dong BS RI va BS-LI twong dong véi chi
Bacillus véi @ twong dong la 99,93%, véi dong BS-F8 thi cho thiy
dé twong dong véi chi Calidifontibacillus la 100%.

Tir khoa: Bacillus, khang oxy hoa, khing khudn, mdc co tan du, vi
khudn néi sinh

ABSTRACT

The investigation was carried out to isolate endophytic bacteria
and evaluate their antioxidative activities in vitro. The antioxidant
capacity was determined by total polyphenols, flavonoids,
antioxidation capacity, and reducing power. The results revealed
that 30 endophytic bacterial strains from the Biophytum sensitivum
plant were found, exhibiting antioxidant activity. BS-R1, BS-L1,
and BS-S8 have shown the ability to produce the most effective
antioxidants and antagonistic efficacy. The BS-R1 and BS-L1
strains belong to the genus Bacillus with a similarity of 99.93%,
while the BS-F8 strain has a similarity of 100% with the genus
Calidifontibacillus.

Keywords: Bacillus, antioxidant, antagonistic efficacy, Biophytum
sensitivum L., endophytic bacteria

1. GIOI THIEU

Stress oxy hoa la mot khai niém duoc st dung
rong rai trong ba thap ky qua. Stress oxy hoa tham

gia manh mé tich cyc vao sinh ly cta cac bénh rat
pho bién, nhu dai thao duong, huyét ap cao, tién san
giat, xo vira dong mach, suy than cap, Alzheimer va
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Parkinson (Lan et al. 2021). Céac té bao thong qua
chuyén hoa oxy tao ra cac gdc oxy hoat dong
(Reactive Oxygen Species, ROS) c6 kha ndng gay
hai. Trong truong hop binh thuong, qua trinh tao
chét oxy héa dugc can bang v6i su tao ra chit khang
oxy hoa. Sy mit can bang gitra chat oxy hoa va chét
chdng oxy hoa dan dén stress oxy hoa (Munteanu &
Apetrei, 2021). Cac san phdm c6 kha niang khang
oxy hoa c6 ngudn gdc thién nhién dugc nghién ciru
trong mot thoi gian dai da dugc chung minh c6 hoat
tinh dugc ly va an toan, it tac dung phu (Raza &
Sood, 2014). Nhiéu loai thuc vét da dugc tim thiy
¢6 kha ning trung hoa ROS dang ké, ¢6 lién quan
dén doc tinh té bao dbi véi cac té bao ung thu, do do
c6 thé duoc s dung nhu céac tdc nhan diéu tri va
phong ngtra (Abu-Lafi et al., 2019). Cac nghién ctru
trudc day chi ra rang hoat tinh khéng oxy hoa it
nhiéu c6 mdi twong quan tryc tiép véi luong
polyphenol tong s6. Nghién ctru ctia Basu and Maier
(2016) cho thdy mdi tuwong quan giita ham luong
polyphenol tong sb va hoat dong khang oxy hoa va
chi ra rang cac hop chat phenolic ¢6 trong cac loai
thuc vat duoc khao sat ¢6 thé lién quan dén cac dic
tinh khang oxy hoa nay.

Tam quan trong cua vi khuén néi sinh di duge
ching minh trong mot thoi gian dai nhu mot ngudn
hop chét c6 hoat tinh sinh hoc, nhiéu vi khuén noi
sinh dd dugc chimg minh 13 ¢6 thé tao ra cac chat
chuyén hoa c¢6 kha ning khang khuan, khang nam,
khang virus, khang ung thu, khang oxy hoa, khang
viém va thudc trc ché mién dich (Anjum & Chandra,
2015). Cu thé, c6 nhiéu chat chuyén hoa duoc san
xuét boi vi khuan ndi sinh c6 hoat tinh khéang khuén
nhu munumbicins A-D, celastramycins A-B,
kakadumycine va dimethy novobiocins (Beiranvand
et al., 2017). Nghién ctru cua Seo et al. (2010) phat
hién ra ring mot s6 vi khudn néi sinh dwoc phan lap
tir ¢t cai non c6 thé duoc st dung lam tac nhan kiém
soat sinh hoc chéng lai mam bénh & nguoi va thuc
vat. Castillo et al. (2002) phat hién ra ring
Streptomyces sp. NRRL 30562 noi sinh thu dugc tir
Snakevine (Kennedia nigriscans) tao ra khang sinh
peptide méi co hoat tinh phd rong chdng lai nhiéu
loai ndm va vi khuéan gy bénh.

Theo V& Van Chi (2012) trong quyén “Tir dién
thuc vat Viét Nam” va “Thuc vat An Giang”, cdy
mic ¢& tan du duoc str dung 1am rau an va dung lam
gia vi. Cdy méc ¢& tan du ciing 14 loai rau an ding
lam gia vi thudc Chi Sinh diép (Biophytum). O Viét
Nam, hién biét c6 4 loai, phan bd rai rac khép ca
nuéc la B. umbraculum, B. adiantoides va B.
fruticosum va B. Sensitivum, nhung trong d6 chi c6
mdt loai duoc ghi nhan lam thude trong cac tai li¢u
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ciia Viét Nam (B. sensitivum — Mac c& tan du)
(Nguyén Thi Sao Mai et al., 2013). O Viét Nam,
viéc nghién ctru vé cdy mic ¢& tan du con han ché
chi dimg lai & mirc m6 ta va danh gia da dang loai.
Con trén thé gidi, cac nghién clru vé ciy mic ¢ tan
du ciing chi dung lai & cao chiét va tip trung vao
phan tich cac chat chuyén héa thtr cap c6 hoat tinh
sinh hoc ¢ trong cdy (Sakthivel & Guruvayoorappan,
2012), nhung riéng nghién ciru vé vi khuan ndi smh
con rat han ché. Do d6, nghién ctru da tién ha
Khao sat mot s6 hoat tinh sinh hoc cua vi khuén noi
sinh tir cdy mic ¢ tan du (Biophytum sensitivum
L.)” v6i mong mubn tim kiém va cung ¢6 ngudn
nguyén lidu tiém ning trong viéc khai thic ngudn
nguyén li€u c6 kha nang khang oxy hoa. Tu d6 cé
thé tao mot co s dit liéu déy du cho viéc phat trién
ngudn tai nguyén nay tai dia phuong.

2. PHUONG PHAP NGHIEN CUU
2.1.
2.1.1. Vat liéu nghién ciru

Vit liéu nghién cuu

Mic ¢& tan du 14 cay than thao cao khoang 20
cm, than khong phan nhanh, thudong c6 mau do tia,
phu 16ng mém hudng vé phia dudi. La tap trung &
ngon than thanh mot bo 15 — 20 14, dai 7 — 12 cm,
kep 16ng chim chén, gom 10 — 14 dai 1a chet khong
cudng, mong, cing, nhin, c6 kich thudc 16n dan tir
dudi 1én trén, la co thé cup lai khi bi va cham, twong
ty nhu 14 mic ¢d. Cum hoa ¢c6 cubng dai & ngon
thén, thuong ngin hon 14. Hoa mau vang, c6 cudng
ngin. Qua nang mang dai ton tai, c6 5 6. Hat nho,
mau den, hinh cau (V3 Vin Chi, 1991).

Hinh 1. Cay mic c& tan du (Btophytum
sensitivum)

Ghi chi: Vo Hoang Long-ngdy 05/08/2022-chyp tai
Khoa Khoa hoc Tu nhién-Truong Dai hoc Can Tho
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2.2. Phuong phap nghién ciru
2.2.1. Phan lap cac dong vi khudn néi sinh
trong cdy mac co tan du thu tai An Giang.

Cay mic c& tan du sau khi thu vé dugc tach riéng
cac bo phan ré, than, 14 va rira sach véi nuée. Mau
dugc rira lai bang nude cat vo trung va cit mau thanh
cac doan ngén 3-4 cm. Cac mau vat tiép tuc duoc
khtr tring bang ethanol 70% trong 30 gidy, duoc rira
lai bang nudc cit vo trung 3-4 lan. Cudi cing miu
dugc ngam trong hydrogen peroxide 3% trong 3
phat va dugc rura lai voi nude cét vo trung 4-5 lan
dé loai bo céc hoa chét con du. Cac mau vat sau khi
khtr tring dugc gid nhuyén va cho thém 2-3 mL
nudc cat, tron déu va dé ling trong khoang 10-12
phut. Phan dich bén trén duoc rat 1dy 100 pL cho
vao Ong nghiém chira 900 pL moi truong potato
dextrose agar (PDA) ban déc da duoc chuén bi trude
do. Sau d6 cac ong nghiém dugc U trong 48 gio ¢
30°C. Su xuat hién ciia mang mong tring duc (vong
pellicle) bén dudi cach mdt moi truong 2-4 mm (thé
hién su phat trién cua vi khuan noi sinh) dugc theo
ddi. Vi khuén tur vong tréng duc, duoc thu léy nudi
cdy va tach rong cho dén khi thuan ching, sau d6
dugc tién hanh quan sat va ghi nhan dic diém khuén
lac vé (hinh dang, kich thudc, mau sdc, dang bia va
d6 ndi) (Cao Ngoc Piép, 2010).

2.2.2. Phuwong phap nhuom Gram

Lam kinh va lame duoc khtr tring bang ethanol
va nho 30 pL nude cit vo tring 1én lam kinh. Mot it
khudn lac duoc 13y bang que cy rdi duoc trai déu
1én giot nudc trén lam kinh va ho trén ngon ltra dén
cdn. Thude nhudm crystal violet duge nhé 1én lam
phu kin vét vi khuén trong 1 phut. Sau d6, tiéu ban
duoc rira dudi voi nude. Thude nhudm lugol tiép tuc
dugc nho phu kin vét vi khuan trong 30 gidy va tiéu
ban dugc rira tra dudi voi nude. Tiép tuc, ethanol
90° dugc nho 1én tiéu ban, khi mau tim trén lam kinh
vira phai hét thi dugc rira nudce ngay, loai bo hét con
duédi voi nudc chay nhe. Thudc nhudm safranin
dugc nhéd mdt luong vira du 1én ti€u ban, dé yén
trong khoang 30 gidy va duoc rira dudi voi nudc
chay nhe. Cudi cung, tiéu ban dugc quan sat dudi
kinh hién vi quang hoc. Két qua thu dwoc néu mau
xanh tim 13 Gram duong, mau hong 13 Gram am
(Chinh, 2007).

2.2.3. Khdo sat kha nang doi khdang sinh hoc va
kha nang sdan sinh chdt cé kha ndng
khang oxy hoa

Céc dong vi khuan ndi sinh duoc nudi ting sinh

trén moi trudng potato dextrose broth (PDB) dé thu
lay dich tang sinh bang cach chung 1 mL dich cua
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vi khuin noi sinh véi mat sé 108 CFU/mL
(ODs00=0,5) vao 9 mL moi trudng PDB. Sau do, vi
khuén dugc nudi tang sinh ¢ nhiét d6 30°C trén may
lic ngang 200 vong/phut. Sau 24 gio, dich tang sinh
thu dugc st dung cho céc khao sat tiép theo.

Pinh heong polyphenol tong

Ham luong polyphenol tong (TFC) dugc xéac
dinh theo phuong phap cua Singleton et al. (1999)
¢6 hiéu chinh. Hon hop phan tmg gdm 250 uL dich
tang sinh ctia vi khuan noi sinh trong 250 pL nudc
khir ion va 250 pL thude thir Folin-Ciocalteu, dugc
lac déu. Sau d6, 250 pL Na,CO;3 10% duoc thém vao
hdn hop, u 30 phut & 40°C trong bé diéu nhiét. Do
hap thu quang phé ciia hdn hop phan tmg dugc do &
budc song 765 nm. Gallic acid dugc st dung nhu
chat ddi chung duong dé xdy dung phuong trinh
duong chuan. Ham lugng polyphenol trong dich
ngoai bao duogc xac dinh dga trén phuong trinh
duong chuan gallic acid.

Pinh lwong flavonoid tong

Ham luong flavonoid toan phan (TFC) duogc xac
dinh bang phuong phéap so mau AICl; cia Sultana et
al. (2007) c6 hiéu chinh. Hdn hop phan tng gdm 1
mL dich ngoai bao pha trong 1 mL nuéc rdi duge
lic déu. Sau d6, hdn hop phan ung duoc thém vao
200 pL NaNO; 5%, sau 5 phut tiép tuc dugc thém
200 pL AICl; 10% va dwoc lic déu. Hon hop phan
ung sau khi u 6 phut s€ dugce thém 2 mL NaOH 1 M.
Cubi cung, nuéc duge thém vao cho du 5 mL va do
d6 hap thu quang phd & budc song 510 nM.
Quercetin duoc sir dung nhu chét d6i ching duong.
TFC toan phan trong dich ngoai bao duoc xac dinh
dya vao phuong trinh duong chuan quercetin (QE).

Khao sat hoat tinh khdng oxy héa tong sé (Total
antioxidant capacityl, TAC)

Hoat tinh khang oxy hoa tong s cua dich ting
sinh vi khuén dugc danh gia theo thir nghiém duoc
bao cdo bdi Nazir et al. (2020) dugce st dung dé kiém
tra kha niang chéng oxy hoa tong thé ctia cic mau.
Trong thi nghiém, 100 pL mau dich ngoai bao va
900 mL thudc thir TAC (acid sunfuric 0,6 M,
sodium photphate 28 mM va amonium molybdate 4
mM) duoc cho vao cac dng eppendorf. Hn hop
phan (g dugc dat trong bé & nhiét & 90°C trong 90
phut, sau d6 dwoc lam mat ¢ nhiét do phong. Do hap
thu ciia cac mau duoc do & budce song 695nm. Ham
lugng chat khang oxy hoa tong dugc xac dinh la
tuong duong voi miligam vitamin C trén mdt mL
dich ngoai bao (mg vitamin C/mL dich ngoai bao).

Khdo sat nang luc khw (Reducing Power, RP)
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Khéa nang khtr (RP) cua dich ngoai bao tir vi
khuén nodi sinh dugc thuc hién theo md ta bai
Chaves et al., (2020), c6 hiéu chinh. 500 pL dich
ngoai bao dugc cho vao 500 pL dém phosphate (0,2
mM, pH 6,6), tiép theo, 500 pL potassium
ferrocyanide 1% dugc cho vao hdn hop, hon hop
dugc giit 20 phit & 50°C trong bé u. Sau do, 500 pL
trichloroacetic acid 10% dugc bd sung, hdn hop
duoc ly tdm 3000 vong/10 phut; 500 pL 16p trén
dugc lay cho vao eppendorf, 500 pL nuée cit duge
b6 sung va 100 uL FeCl; 0,1%. Hon hop phén tmg
dugce do d6 hap thu & bude song 700 nm. Ham luong
chit co nang lyc khir duge xac dinh 1a trong duong
v6i miligam vitamin C trén mdt mL dich ngoai bao
(mg vitamin C/mL dich ngoai bao).

Khdo sdt kha ning doi khang sinh hoc

Hoat tinh khang khuan cta cao chiét dugc xac
dinh bang phuong phap khuéch tan trén dia thach
theo mo ta cua Oonmetta-Aree et al. (2006) Dich
nudi vi khuan dugc pha lodng trong nudc mubi sinh
Iy twong duong d6 duc >0,5 Mc Farland (mat sb vi
khuén 13 107), duoc trai dbu trén méi truong LB. Dia
thach dwoc dé kho 15 phut trude khi duc 15 giéng
thach c6 duong kinh 6 mm. Dich ting sinh cda vi
khuan duogc bd sung vao giéng thach véi thé tich 100
pl. Khang sinh tetracycline dugc sit dung nhu dbi
chimg dwong va dugc pha lodng bang nudc thanh
ndng d6 80 pg/mL. Céac dia thach dugc 0 & 37°C
trong 24 - 48 gid. Pudng kinh ving we ché dugc do
bang thudc do don vi mm. Bén canh d6, kha ning
d6i khang sinh hoc cuia cac dong vi khudn duoc danh
gia theo quy udc cua Galindo (2004). Theo d6 vong
v6 khuan >20 mm thi dugc xem 1a c6 kha ning d6i
khang manh, >6 mm c6 kha ning d6i khang trung
binh va >1 mm la d6i khang yéu.

2.2.4. Dinh danh mét sé dong vi khudn néi sinh

trong cdy mdc cé tan d.

Cac dong vi khuén ndi sinh c6 kha ning san sinh
cac hop chét khang oxy hoéa manh duogc lya chon dé
xac dinh tén khoa hoc bang cach ap dung mot sé k§
thuat sinh hoc phén tir nham giai trinh tu gene /65
rRNA. Két hop véi cac ddc diém hinh thai khuan lac
dé xac dinh tén khoa hoc cua cac dong vi khuén ni
sinh. So sanh voi co so dit ligu /6S RNA trén ngan
hang gene (Genbank) de xay dung so d0 pha hé cia
nhitng vi khuan d tuyén chon. Cac ching vi khuan
ndi sinh duogc ly trich DNA va giai trinh tu gene /65
rRNA tai Cong ty TNHH DNA SEQUECING (dia
chi: U34C Puong s 6, KDTM Hung Phu, phuong
Hlmg Thanh, quan Cai Ring, TP. Can Tho). Poan
mdi dugce sir dung dé giai trinh tw gene /68 rRNA c6
trinh tuy xac dinh nhu sau:
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27F  (5’-AGAGGTTTGATCCTGGCTC-3*) va
1492R (5’-TACGGTTACCTTGTTAACGACT-3’)
(Frank et al., 2008)

2.3. Phan tich va xir Iy s6 liéu

Dir lidu thu dugc xir Iy bang phan mém Excel va
xtr Iy thong ké bang phan mém Minitab 16. S6 liéu
dugc trinh bay dudi dang trung binh +SE (sai sd
chuén). Cac gié tri trung binh dugc kiém dinh bing
phép thir Tukey’s dé kiém tra sy khac biét (p<0,05).

3. KET QUA VA THAO LUAN
3.1. Két qua phan lap cac dong vi khuén ndi
sinh trong ciy mac c& tan du.

Cay méc ¢ tan du duoc thu tai nai Cim, huyén
Tinh Bién, tinh An Giang. Ttr cac bd phén cua cay
gbm 14, than, hoa va ré phan lap dwoc 30 dong vi
khuan. Tir 14 phan lap duoc 10 dong vi khudn, tir hoa
phan 1ap duoc 10 dong vi khuin va tir r& phan lap
duogc 10 dong vi khudn, két qua dwoc trinh bay trong
Béang 1.

Bang 1. Két qué phén 1ap cac dong vi khuin ndi
sinh trong ciy mac c& tan du

Dia di¢m Maiu Ky hiéu  S6 dong
La (Leaf) BS-L 10
An Giang Hoa (Flower) BS-F 10
Ré (Root) BS-R 10
Tong 30

Bing 2. Biang mé ta dic diém hinh thai ciia cac
dong vi khuan phan lap dwoc

o e s S6 Tylé
Chi tiéu Mo ta lwrong (%)
Hinh dang Tron nho (<2mm) 16 53,33
khuan lac Tron 16n (>2mm) 14 46,67
Hinh dang
& bao Que 30 100
Gram Am 25 83,33

Duong 5 16,67

_— Tréng 27 90
Mau sac Vang 3 10
D6 ndi Mo 20 66,67
i Lai 10 33,33
Bia Niguyen 25 83,33
Rang cua 5 16,67

Trong 30 dong vi khuin dwoc phan 1ap thi té bao
dang hinh que chiém 100% dong vi khuan, vi khuén
Gram duong chiém 16,67% va vi khuan Gram am
chiém 83,33%. Tét ca vi khuan phan lap duoc déu
¢6 khuan lac dang tron chiém 100%. Cac dong vi
khuén phan lap dugc ¢6 2 mau gém tring va vang,
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trong d6 c6 27 dong vi khuén c6 mau tring chiém
90% va c6 3 dong vi khuén c6 mau vang chiém 10%.
Tom lai, két qua phan lap vi khuan cho thdy cac
dong vi khuédn trong cdy méc c& tan du kha da dang.
Hinh 2 duéi day trinh bay mot sé dic diém hinh thai
ctiia mot s6 dong vi khuan dic trung duoc phén lap
trong cdy méc ¢& tan du. O hinh 2A va 2B m6 ta dic
diém cua dong BS-R1 cho thiy mot sb dic diém nhu
1a mau tring, khuén lac hinh tron va Gram duong.
Hinh 2C va 2D mé ta dic diém cua dong BS-F8 cho
thdy khuan lac c6 mau vang, hinh tron va Gram
duong. Cudi ciing 14 hinh 2E va 2F mo ta dic diém
dong BS-L1 cho ta thdy khuén lac mau tring, hinh
tron va ciing 1a Gram duong.

Hinh 2. Mt s6 dong vi khuin ndi sinh dic
trung trén moi treong PDA

Ghi chu: A-B: hinh nhuom Gram (+) va dac diém hinh
thai cia dong vi khudn BS-R1; C-D: hinh nhuom Gram
(+) va déc diém hinh théi cia dong vi khudn BS-F8; E-
F: hinh nhugm Gram (+) va ddc diém hinh thdi ciia dong
vi khudn BS-L1.

3.2. Khio sat kha ning san sinh chit khang
oxy hoa

Két qua vé ham lugng TPC va TFC dugc thé
hién & Bang 4 cho thiy cac dong vi khuan déu c6 thé
san sinh ra polyphenol va flavonoid. Tuy nhién, ham
lwong polyphenol tong sb gitra cac dong vi khuan
cho thay khong dong déu nhau. Nang lyc khir (RP)
ctia dong BS-L1 cho ham lugng polyphenol cao nhat
dat 5210,4+103,3 mg GAE/mL dich ngoai bao. Ké
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dén 1a dong BS-R1 va BS-F8 lan luot cho ham lwong
polyphenol vuot ngudng cac dong khac la
4380,7£95,0 va 4306,7+94,3 mg GAE/mL dich
ngoai bao. Bén canh nhiing dong cho ham lugng
polyphenol khéc biét hon nhitng dong con lai, cling
c6 nhitng dong cho thidy kha ning san sinh
polyphenol ¢6 phan kém hon 1a dong BS-F2 véi s6
liéu cho thay 14 388,14+55,1 mg GAE/mL dich ngoai
bao, BS-F7 v6i 380,7+55,0 mg GAE/mL dich ngoai
bao va thip nhét 1a dong BS-F9 véi 336,3+54 mg
GAE/mL dich ngoai bao. Bén canh d6, ham Iugng
flavonoid ciing cho thay diéu tuwong ty nhu ham
lwong polyphenol ctia cac dong vi khuan nay. Cu thé
voi sy khac biét ¢ do tin cay 95% thi ham lugng
flavonoid dat cao nhit & cac dong BS-F8, BS-R1 va
cao nhit 1a dong BS-L1 lan luot 1a 145,75+2,15,
149,74+1,27va 166,51+2,36 mg QE/mL dich ngoai
bao. Cac dong BS-F9, BS-F10 va BS-L4 thi cho
thdy ham lugng flavonoid sinh ra 1a thap nhét trong
cac dong duoc khao sat 1a 7,33+0,44, 7,08+0,76 va
6,1320,75 mg QE/mL dich ngoai bao

Bén canh kha nang san sinh polyphenol va
flavonoid, xét vé kha ning khang oxy hoa ciia cac
dong vi khuan ndi sinh, c6 thé thiy cu thé véi su
khac biét & d tin cay 95% cho thdy ham lugng chat
khang oxy hoa & phuong phap TAC va RP ctia dong
BS-L1 & cac gia tri lan luot 1a 569,94+7,84 va
1287,6+20,1. Bén canh d6 dong vi khuan c6 kha
ning san sinh ham lugng chit khang oxy héa thip
nhét lan lugt twong tmg véi phuong phap TAC va
RP la BS-L9 va BS-L5 véi ham luong ¢ gia tri
17,53£2,32 va 44,4+7,6 mg vitamin C/mL dich
ngoai bao. Khi so sanh giita cac dong, c6 thé nhan
thdy ham luong chét khang oxy hoa tong (TAC) tao
ra & dong BS-L1 cao gip 32 lan so v6i dong BS-L9
va cao gap 29 1an so voi dong BS-R5. Ngoai dong
vi khuan BS-L1 tir cdy méc c& tan du c6 kha ning
san sinh chat khang oxy hoa cao nhat thi con c6 2
dong vi khudn c¢6 kha ning sinh chit khang oxy hoa
cao la dong BS-R1, véi gia tri ham lugng chit khang
oxy héa tao ra lan luot 1a 494,15+7,08 va
1193,5+19,1 mg vitamin C/mL dich ngoai bao.
Dong vi khuén con lai 1a BS-F8 véi gia tri lan luot
la 496,67£7,11va 1187,6£19,1 mg vitamin C/mL
dich ngoai bao. Qua qua trinh phan tich kha nang
san sinh cac hop chit khang oxy hoa ciia cac dong
vi khuén néi sinh trong cdy mic ¢ tan du, dong vi
khuan BS-R1, BS-L1 va BS-F8 thé hién hoat tinh
cao hon cac dong vi khuén con lai cia nghién ctru,
vi thé 3 dong BS-R1, BS-L1 va BS-F8 duoc tuyén
chon va dinh danh dé phuc vu tiép cac nghién ctru
sau nay.
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Bang 4. Két qua kha niing sin sinh chit c6 kha niing khang oxy hoéa ciia cac dong vi khuin ndi sinh
trong cay mac c& tan du

Dong vi khuin

Ham lwong chit khang oxy héa twong dwong chit chuin (mg/mL dich ngoai bao)

TPC TFC TAC RP
BS-R1 4380,7495,0° 149,74+1,27° 494,15+7,08° 1193,5+19,1°
BS-R2 2758,5+78,8¢ 25,94+0,95" 411,6746,26° 800,1+15,2¢
BS-R3 3114,1+82,4¢ 25,0040,94* 349,62+5,64° 218,749 4
BS-R4 3714,1+88,4¢ 26,89+0,96" 354,79+5,69 119,748,4°
BS-R5 1432,9+38,0" 15,5740,85" 369,41+5,84% 118,8+4,9°
BS-R6 1128,9+62,5' 41,04+1,10% 168,14+3,82% 207,1£9,3hik
BS-R7 1240,0+63,6" 65,57+1,35¢ 137,2543,52! 212,245 40
BS-R8 1077,0+62,0' 53,30+1,23¢ 116,60+3,31" 132,348,5™
BS-R9 1240,0+63,6" 11,7940,81P% 179,4143,94 487,8+12,1¢
BS-R10 1396,0+37,8" 22,17+0,924 124,34+3,39!mn 140,5+8,6
BS-F1 2921,5+80,4% 8,020,775 153,79+3,68* 265,4+9,9'
BS-F2 388,1£55,1'mn 18,40+0,88™" 159,87+3,74% 150,048, 7'mne
BS-F3 1225,2+63,5" 9,9140,79" 217,65+4,32! 491,4+12,1¢
BS-F4 573,3+57,0%m 13,68+0,83°M 282,79+4,97¢ 274,949 9"
BS-F5 521,5456,4kmn 39,1541,08¢ 249,67+4,64" 474,946,94
BS-F6 603,0+£57,34 13,9620,48°p4 136,68+3,51'™m 215,545 4"
BS-F7 380,7+55,0™ 10,17+0,46™ 137,9343,52! 156,9+8,8!mn
BS-F8 4306,7+94,3° 145,7542,15¢ 496,67+7,11° 1187,6%19,1°
BS-F9 336,3+54,6" 7,33+0,44" 121,26+3,36" 239,949 68
BS-F10 706,7+58,3% 7,08+0,76" 130,7943,45'mn 180,149,004
BS-L1 5210,4+103,3" 166,5142,36 569,94+7,84° 1287,6+20,1°
BS-L2 1780,7+69,0¢ 21,2340,91'™ 287,6545,02¢ 220,449 4"
BS-L3 2180,7+73,0" 10,850,809 120,56+3,35" 387,1%11,1°
BS-L4 1847,4+69,7¢ 6,130,75" 289,6245,04¢ 194,449, 11k
BS-L5 847,4459,7) 12,74+0,820p4 296,3945,118 44,4+7,6
BS-L6 647,4+£57,7% 33,49+1,03" 370,61+5,85¢ 142,348, 6™
BS-L7 672,5+33,6¢ 42,92+1,12f 122,0943,36™ 219,445 4"
BS-L8 724,1+33,9% 19,34+0,89'™ 127,9243,42!mn 178,6+9,0
BS-L9 712,0+67,8 28,77+0,98 17,5342,32° 174,8+8,9km
BS-L10 623,7+66,8 14,6240,84° 36,3342,5° 66,0+7,9°

Ghi chii: Cdc gid tri trung binh trong ciing mot cét c6 ciing ky tie thé hién sw khdc biét khong cé ¥ nghia vé mat thong ké

6 do tin cdy 95% (p<0,05)

3.3. Két qua khao sat kha ning ddi khang
sinh hoc

Ba muoi dong vi khuan noi sinh da phan lap
duoc tién hanh danh gia kha nang khang vi khuan
Vibrio parahaemolyticus, Staphylococcus aureus va
Listeria innocua bang phuong phap dia thach sau 24
gid 1 & 37°C, quan sat két qua & Bang 5. Kha ning
tao vong vo khudn ctia dich nuéi tang sinh vi khuan
ndi sinh ¢6 hoat tinh tot nhat dugc trinh bay trong
Hinh 3.

Trong tong s6 30 dong vi khuan ndi sinh phan
1ap dugc, co 20/30 dong (66,67%) co6 kha nang
khang vi khudn V. parahaemolyticus, tao vong vo
khuén >1 mm xung quanh khoanh dia thach c6 trai
vi khuén V. parahaemolyticus. Két qua nay cho thiy
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céc dong vi khudn noi sinh trén c6 thé tro thanh ddi
tuong tiém nang trong cac nghién ciru duoc ung
dung vao didu tri cac bénh hoic cac tén hai do vi
Kkhuén V. parahaemolyticus gay ra, hoac néu tt hon
la ing dung vao diéu tri cac bénh do chi khuin
Vibrio gay ra.

Trong tong s6 30 dong vi khuén ndi sinh phﬁn
1ap duogc, co6 10/30 (33,33%) c6 kha nang khang vi
khuéan S. aureus tao vong vo khudn > 1 mm xung
quanh dia thach c6 trai vi khuan S. aureus.

C6 21/30 dong vi khuén, chiém 70% c6 kha ning
khang vi khuan L. innocua, tao vong vo khuan > 1
mm xung quanh dia thach c6 trai vi khuan L.
innocua.
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Khang sinh tetracyclin 80 pg/mL c6 kha néng khuan S. aureus véi duong kinh vong vo khuan 1a
khang trén vi khuan V. parahaemolyticus v6i duong 14,0+0,5 (mm), doi voi vi khuan L. innocua véi
kinh vong v6 khuan 1a 17,0+0,38 (mm), doi véi vi duong kinh vong v6 khuan 1a 14,0+0,7 (mm).

Hinh 3. Puong kinh vong vé khuén ciia dong vi khuin ndi sinh BS-R1, BS-F8 va BS-L1 & cAy mic c&
tan du trén vi khuin Vibrio parahaemolyticus
Ghi chu: A- Duong kinh vong vo k:hua;n ciia dich tang sinh: B- Puong kinh vong v6 khudn ciia doéi ching dirong; C-
Duong kinh vong vo khuan cia doi ching am PDB.
Bing 5. Puong kinh vong v6 khuin ciia cic dong vi khuin ndi sinh véi 3 dong vi khuin bénh Vibrio
parahaemolyticus, Staphylococcus aureus va Listeria innocua

Puong kinh vong vé khuin (mm)

STT Mau ty

V. parahaemolyticus S. aureus L. innocua
1 BS-R1 10,0+0,4* 17,0£0,75° 10,0+0,5°
2 BS-R2 - 4,0£0,2¢f 3,240,168
3 BS-R3 3,0+0,15% 4,4+0,22¢ 3,040,158
4 BS-R4 - - -
5 BS-R5 - - -
6 BS-R6 - - 4,040,2"
7 BS-R7 3,640,18°F - -
8 BS-R8 4,340,224 3,140,168 3,040,158
9 BS-R9 - 3,0£0,15¢ -
10 BS-R10 - - -
11 BS-F1 5,140,26° - 3,040,158
12 BS-F2 4,040,24 - 3,310,17%
13 BS-F3 2,0+0,10" - 2,0£0,10'
14 BS-F4 3,0£0,15% - 2,5+0,13h
15 BS-F5 - - -
16 BS-F6 4,140,214 3,040,158 5,3+0,27%
17 BS-F7 4,1+0,21% 3,3£0,17% 3,740,19%
18 BS-F8 8,0+0,35° 7,0+0,35¢ 5,8+0,29¢
19 BS-F9 4,0+0,2% - 4,040,20°
20 BS-F10 4,240,214 3,3£0,17% 3,4+40,17%
21 BS-L1 7,0+0,35° 10,0+0,5¢ 9,0+0,45°
22 BS-L2 3,0£0,15% - 3,040,158
23 BS-L3 3,240,16" - 3,540,181
24 BS-L4 2,540,13¢" - 2,0£0,1!
25 BS-L5 - - 3,040,158
26 BS-L6 5,3+0,27° - -
27 BS-L7 - - -
28 BS-L8 5,01+0,25°¢ - 3,140,168
29 BS-L9 - - -
30 BS-L10 4,040,249 - 5,04+0,25°
bC Tetracyclin 80pg/mL 17,040,375 ® 14,0+0,5 * 14,0£0,7%
bC PDB - - -

Ghi chu: qu ky tu theo sau trong cung mot cot giéng nhau thi khac biét khong co y nghia ¢ mirc 5% (p>0,05); (-)
khong e ché.
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Qua qua trinh phén tich kha ning d6i khang sinh
hoc ctia cac dong vi khuin ndi sinh trong cdy méc
¢& tan du v6i vi khudn gay bénh, dong vi khuan BS-
L1, BS-F8 va BS-R1 thé hién hoat tinh d6i khang
hiéu qua ddi v6i ba dong vi khuén S. aureus, L.
innocua va V. parahaemolyticus; c6 kha nang tao
vong vo khuén c6 dudng kinh to hon cac chung vi
khuan con lai & dong vi khuan BS-L1; c¢6 kha ning
tao vong vo khuan & ba dong vi khuan gy bénh S.
aureus, L. innocua va V. parahaemolyticus. Puong
kinh vong vo khuén 14n luot 1a 7,0+0,35; 10,0+0,5;
9,0+0,45 (mm). Dong vi khuén BS-F8 ¢ kha ning
tao vong vo khudn & ba dong vi khuan gay bénh .
aureus, L. innocua va V. parahaemolyticus, dudong
kinh vong v6 khuan lan luot 1a 8,0£0,35; 7,0£0,35;
5,840,29 (mm). O vong vi khudn BS-R1 c6 kha
ning tao vong vo khuan & ba dong vi khuan gay
bénh S. aureus, L. innocua va V. parahaemolyticus,
dudng kinh vong v6 khuan lan Iuot 1a 10,0+0.4;
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17,0£0,75; 10,0£0,5 (mm) va cho thdy qua trinh
sinh truong 6n dinh hon so véi cac chung vi khuan
ndi sinh con lai. Dich tang sinh cua ba dong vi khuén
nodi sinh BS-L1, BS-F8 va BS-R1 déu c6 kha ning
dbi khang tot v6i dong vi khuan gy bénh dugc thé
hién & Béng 5.

3.4. Két qua dinh danh mét s6 dong vi khuén

ndi sinh trong ciy mic ¢& tan du.

Dua vao cac nghién ctru trén, ¢6 3 dong vi khuan
BS-R1, BS-L1 va BS-F8 thé hién hoat tinh manh
hon cac dong vi khuan con lai trong nghién ciru nén
da duoc chon dé trich DNA va giai trinh ty doan
gene 165 rRNA. Dya vao cac déc diém vé hinh thai
khuén lac va té bao cua vi khuan két hop vai két qua
giai trinh tu doan gene /6S rRNA, xac dinh ching vi
khuan BS-R1 va BS-L1 thugc chi Bacillus, BS-F8
thudc chi Calidifontibacillus. Két qua so sanh trinh
tu gene /6S rRNA cia 3 dong vi khudn véi ngan
hang gene dugc tom tit & Bang 6.

Bang 6. Két qua dinh danh cic dong vi khuin c6é kha ning khing oxy héa cao trong cAy mic c& tan du

Chiing vi khuin Loai twong dong

Do dai doan

Do phii (%) e d0 twong Accession

gene dong (%) number
BS-R1 Bacillus sp. 1550 99 99,93 NR_075005,2
BS-F8 Calidifontibacillus sp. 1401 99 100NR _180225,1
BS-L1 Bacillus sp. 1472 99 99,93 NR 041155,1

74

85

o Bacillus velezensis PP434628.1

51 Bacillus siamensis PP434512 1

Bacillus velezensis PP767323.1

3l

Bacillus amyloliquefaciens PP434502.1

37

Bacillus sp BS L1

Calidifontibacillus erzurumensis PP703144.1

| Bacillus amyloliquefaciens PP762069.1

Bacillus velezensis MN841899.1

Calidifontibacillus sp BS F§

‘ Bacillus sp KR258764.1

Bacillus sp BS R1

Bacillus sp KR258755.1

Hinh 4. Ciy pha hé cac dong vi khuin ndi sinh & cAy mic ¢ tan dit c6 hoat tinh manh

Két qua phén tich méi quan hé di truyén cua cac
dong vi khudn néi sinh (Hinh 4), phén tich phat sinh
loai va danh gia bang Neighbor-Joining véi 1,000
1an phan tich bootstrap, x4c dinh cac dong vi khuén
duoc dinh danh 1& Bacillus sp. BS-LI,
Calidifontibacillus sp. BS-F8 va Bacillus sp. BS-R,
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cho thay cdy pha hé c6 mdi di truyén giira cac dong
vi khuan dya vao mot phan trinh ty 765 RNA dugc
v& bang phan mém megall.

Két qua cho thdy dong vi khuan BS-R1, BS-L1

va BS-F8 c6 d6 tuong dong lan luot 1a 99,93%,
99,93% va 100% voi cac chi vi khuan Bacillus sp.
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va Calidifontibacillus sp. Vi khuan thudc chi
Bacillus d3 c6 nghién ctru chimg minh lién quan dén
tong hop cac chét chuyén hoa thtr cép, ngin chin
mam bénh va thuc diy ting truong thuc vat (Logan
& Vos, 2015). Bén canh d6 thi c¢6 nghién ctru vé kha
ning khang khuan va khang nim cuia vi khuan thudc
chi Bacillus dé tmg dung trong viéc bao quan thuc
phim (Tran et al, 2022). Vi khuén
Calidifontibacillus sp. da dugc nghién ciru nhiéu vé
kha nang khang khuan, bao gom Escherichia coli va
Staphylococcus aureus (Adiguzel et al., 2020). Tur
céc két qua trén co thé thay cay mdc c6 tan du mang
cac vi khuén ndi sinh c6 thé phan lap va nuéi cy
trong dleu kién in vitro. Dich tang sinh sau qua trinh
nudi cdy c6 chira cac hoat chét polyphenol va
flavonoid, thé hién hoat tinh déi khang sinh hoc trén
mot sb loai vi khuan. Bén canh do, nghién ciru nay
con cung cap thém dir liéu vé tiém ning tng dung
ctia nhoém vi khuén ndi sinh,nhur mot nhan t6 c6 kha
nang tong hop cac chat dbi khang tu nhién hodc c6
thé nhan mat sb ngoai co thé cay chi dé thu nhan
cac hop chét thir cap tiém ning.
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4. KET LUAN

Tir cAy méc c& tan di da phan 1ap dugc 30 dong
vi khuén ndi sinh ¢6 kha ning khang oxy héa va dbi
khang sinh hoc. Céac dong vi khudn BS-R1, BS-L1
va BS-F8 c6 kha ning khang oxy hoa va d6i khang
vuot troi so voi cac dong vi khuan khac phan lap
duoc. Két qua so sanh doan gene 16S rRNA cho
thiy dong BS-R1 va BS-L1 twong dong véi chi
Bacillus voi do tuong dong 1a 99,93%, dong BS-F8
tuong dong véi chi Calidifontibacillus véi chi sd
turong dong 1a 100%. Két qua nghién ciru 1a tién d&
cho cac nghién ciru ing dung vi khudn noi sinh khai
thac hop chét thién nhién c6 hoat tinh khang oxy hoa
va khang khuén bén canh nguén tai nguyén thuc vat
duoc str dung rong rai hién nay.
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