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TOM TAT

Nghién civu dwoc thwe hién nham phan ldp vi khudn néi sinh trong
cay bt ky nam (Hydnophytum formicarum) co khd nang tao ra chat
chong oxy hod (ham luong flavonoid tong (TFC), chong oxy hod
tong (TAC) va kha nang khir st (RP)). Ngodi ra, cdc dong vi khudn
¢6 khd néang chong oxy hod cao dwoc dinh danh qua viéc quan sdt
hinh thdi hoc, 16s rRNA. Céc mdu ré~, than va la cua cdy bi ky nam
& thanh phé Phii Quéc, tinh Kién Giang dwoc dimg lam nguyén
liéu dé phan lap vi khudn. Két qua cho thdy tong cong 25 dong vi
khudn néi sinh duoc phan lap tir cac by phan khac nhau cua cdy
Bi ky nam déu c¢6 hoat tinh chong oxy hod. Trong dé, 3 dong vi
khudn HF-L5, HF-T11 va HF-R6 duoc chon dé tién hanh dinh
danh. Két qua cho thdy cdc dong vi khudn nay thudc chi Bacillus
(dong HF-L5 va HF-T11) va Pantoea (dong HF-RG6).

Tir khod: Vi khudn néi sinh, flavonoid, phosphomolybdenum, ning
lwe khik sat

ABSTRACT

The study aims to find the bacteria Hydnophytum formicarum
endophytic bacteria that have the ability to produce antioxidants
(total flavonoid content (TFC), total antioxidant capacity (TAC),
and reducing power (RP)). In addition, promising bacterial strains
were identified through observing morphology, and 16s rRNA.
Samples of roots, stems and leaves of Hydnophytum formicarum
plant in Phu Quoc city, Kien Giang province were used as raw
materials to isolate bacteria. The results showed that a total of 25
endophytic bacterial strains isolated from different parts
Hydnophytum formicarum had potential antioxidant activity.
Among them, three bacterial strains HF-L5, HF-T11 and HF-R6
were selected for identification. The results showed that these
bacterial strains belong to the Bacillus genera (strains HF-L5 and
HF-T11) and Pantoea (strain HF-RG6).

Keywords: Endophytic bacteria, flavonoid, phosphomolybdenum,
reducing power
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1. GIOI THIEU

Theo Sach Po Viét Nam (2007), bi ky nam
(Hydnophytum formicarum) 1a mot trong s 3 loai
thuc vét thudc Vuon Qude gia Phii Quoc dang co
nguy co tuyét ching va xép & thir hang nguy cip
(EN) (Anh et al., 2007; Sam et al., 2017). Cay bi ky
nam (Hydnophytum formicarum) thudc ho ca phé
(Rubiaceae), bo long dom (Gentianales), 1a loai vira
song phu sinh véi than cay chu (cay gd 16n) vira
song cong sinh vdi kién (Huxley et al., 1991). Nguoi
ta cho rang than ci cua cay bi ky nam c6 thé duoc
s dung lam thude dleu tri bénh tiéu duong, cao
huyét 4p, nhtrc dau, sot, ndi man da va ung thu.
Trude do, nghién ctru cho thdy than cu cay bi ky
nam chira cac hop chét thir cap c6 hoat tinh sinh hoc
nhu aldehyd/xeton, terpenoid, phenol, flavonoid va
tannin,... (Darwis et al., 2014). Ngoai ra, bi ky nam
con ¢6 kha nang trc ché xanthine oxidase (Nguyen
et al., 2004). Do cdy bi ky nam chira nhidu chit c6
hoat tinh sinh hoc quy, déng thoi than cu v6i hinh
dang dac biét co thé lam cay canh, nén nhu cAu st
dung vé cdy 16n va bi khai thac qua mirc, khién cay
dang lam vao tinh trang c6 nguy co tuyét ching.

Vi khuan néi sinh thue vat 1a cac vi sinh vat cu
tra bén trong cac mé, co quan, da s6 s& khong co bat
ky ddu hiéu nhidm tring bén ngoai nao hodc tic
dong bat lgi 1én vat chu cia ching (Ryan et al.,
2008). Co6 bang chimg thuyét phuc tng hé quan
diém cho ré‘mg vi sinh vat ndi sinh s& hitu cac dac
tinh ¢6 lgi cho cay chu tuong ing cia ching, bao
gom hd trg ting truong, khang con tring va siu
bénh, cé tac dung khang khuén chéng lai mam bénh
thuc vat (Liu et al., 2016). Cac hop chét tu nhién tir
vi khudn ndi sinh thé hién hoat dong nhu thude
chéng vi tring, thudc chéng ndm, chat chong ung
thu, thudc trc ché mién dich hoidc chit chng oxy
hoa (Santoyo et al., 2016). Vi khudn néi sinh hién
duoc cong nhan 1a mét kho luu trir dac biét cac hop
chét chuyén ho4 thir cip c6 hoat tinh sinh hoc nhu
polyphenol, flavonoid, terpenoid, alkaloid,... (Tan
etal., 2018).

Mic du trude ddy da co nhidu cong trinh nghién
ctru vé cdy bi ky nam, nhung da sé nhitng nghién
ctru nay chi tap trung nghién ctru cac hop chat c6
hoat tinh sinh hoc trong cay, trong khi cac nghién
ctru vé vi khuan noi sinh c¢6 kha ning chng oxy hoa
trong cdy bi ky nam van con rat han ché. Vi vay,
nghién ctru nay dugc thyc hién nham muyc tiéu phan
1ap va tuyén chon vi khuan noi sinh trong cay bi ky
nam c6 kha nang chong oxy hoa. Két qua cua nghién
ctru mé ra hudéng méi vé& ngudn hop chit ty nhién co
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hoat tinh sinh hoc, tmg dung hd tro diéu tri bénh,
cham soc strc khoe cho nguoi dan.
2. PHUONG PHAP NGHIEN CUU
2.1.
2.1.1. Thu thdp va xir Iy mau

Vit liéu nguyén ctru

Cay bi ky nam dwoc thu thap tai thanh phd Phu
Qudc, tinh Kién Giang. Cay dugc tach thanh r&, than
(phéan phinh to do cong sinh v&i kién), 14 va st dung
phuong phap phan lap vi khuan ndi sinh. Mau dugc
rira that sach dudi voi nude manh dé loai bo dét, bui
bén, dé rao tu nhién. Mau dugc cit thanh tung doan
ngan (2 - 3 cm), dé riéng timg loai mau trong timg
6ng Falcon c6 ghi nhan. Dung dich ethanol 70°C
dugc cho vao binh tam giac vira ngép mau, lic nhe
trong thoi gian 10 phut. Mau dugc rira sach lai bang
nuée cat vo trang 3 lan (5 phat/lan). Hop chét
calcium hypochloride 2% dugc cho vao binh tam
gidc va lic nhe trong 10 phit. Mau dugc rira sach
bang nudc cat vo trang 4 lan (5 phut/lan). Viéc
khong hinh thanh khuan lac duoc st dung dé xdc
dinh hiéu qua khir tring bé mat cta nudc rira cudi
cung bang cach nho mét vai giot 1én dia thach vau
6 37°C trong 48 gio.

2.1.2. Phan ldp cac dong vi khudn néi sinh

Vi khudn ndi sinh cia 1a, than va ré cay bi ky
nam duoc phén lap trén moi truong PDA (potato -
dextrose - agar). Mau da khir tring duoc cho vao 001
chay v6 trung, gia nhuyen cho thém 1 mL nuéc cét
v tring vao cbi, khudy déu va dé yén. Phan dich
trich bén trén duoc cho 100 pL vao cac dng nghiém
chira moi truong PDA ban dédc (mdi nghiém thirc lap
lai 3 lan). Cac ong nghiém dugc u ¢ 30°C tr 2 - 4
ngdy. Cac 6ng nghiém dugc quan sat néu thdy co
mot 16p mang moéng (pellicle) gin bé mat moi
truong thi chiing to c6 sy hién dién cta vi khuan noi
sinh. Kim cdy da khir trung duoc dung dam xuyén
qua mang pellicle va cdy vao dia méi truong dic
tuong g, 1 & 30°C. Sau 24 — 48 gid, cac khuan lac
khéac nhau moc trén bé mat moi truong dugc tiép tuc
cdy chuyén sang cac dia méi truong PDA méi vai
lan dén khi cac khuan lac xudt hién trén duong cay
r0i nhau va hinh thai khuén lac thuan nhat. Khi thay
vi khudn d that sy rong (thudn nhat) thi ciy chuyén
sang Ong nghiém chira méi truong PDA dé trir § 4°C
(Cao Ngoc Diép, 2011).

Quan sat va md ta hinh thai khuan lac vi khuan

gom hinh dang, mau sac, d6 noi khuan lac va sau do
tién hanh nhuém Gram vi khuan.
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2.2. Phuong phap thu nhén dich ngoai bao
cua vi khuan noi sinh

Vi khuan ndi sinh dwoc nudi cdy trong moéi
truong PDB (potato dextrose broth), lic va i & 30°C
v6i toe d6 200 vong/phiit trong 24 gidr. Mat d6 té bao
duoc diéu chinh mat do quang ¢ budc song 600 nm
(ODgoo = 0,5). Tiép tuc cho 200 mL dich té bao vira
do duoc thém vao 9,8 mL méi truong PDB va u
trong 48 gio. Sau d6, moi truong nudi cdy dugce ly
tam & toc d6 3000 vong/phut ¢ 4°C trong 10 phut va
chat ndi phia trén khong c6 té bao dugc sir dung cho
thi nghiém tiép theo.

2.3. Xac dinh ham lwong flavonoid tong

Téng ham luong flavonoid ctia dich ngoai bao vi
khuéan noi sinh dugc xac dinh bang cach s dung
quercetin 1am tiéu chudn (Matic et al., 2017). Tron
10 mL Na;NO; 5% v6i 100 mL dung dich chira 50
mL dich ngoai bao tir vi khuén ndi sinh. Sau 5 phut,
thém 10 mL AICl; 10% vao hén hop va i trong 6
phtt ¢ nhiét d phong. Sau do, thém 100 mL NaOH
1 M vio hon hop dung dich di u. Sau d6, do hép thu
ctia dung duge do & budc song 510 nm bang phuwong
phap do quang phé. Ham luong flavonoid toan phan
chira trong dich ngoai bao ciia vi khuan ni sinh cay
bi ky nam dugc do ludng bang ham lugng quercetin
duong luong (QE).

2.4. Khio sit hoat tinh chong oxy ho4 tong

Kha ning khang oxy héa tong (total antioxidant
capacity, TAC) cua cac dong vi khuén ndi sinh trong
cay bi ky nam duoc danh gia bang phuong phap
phosphomolybdenum (Pricto et al., 1999; Aliyu et
al., 2013) c6 hiéu chinh. Dich ngoai bao cua vi
khuén phéan tmg véi phosphomolybdenum véi ty 18
1:3 (v/v). Hon hop phan tmg dugc @ & 95°C trong
90 phut. Sau d6, 1am mat dén nhiét do phong, o hap
thu quang phd cia hdn hop duge do & bude song
695 nm. Dung dich tham chiéu acid ascorbic 500
pg/ml duge pha thanh diy ndng d6 30, 25, 20, 15,
10 (ug/ml).

2.5. Khio sat kha ning chéng oxy hoa bing

nang luc khir

Nang luc khtr (reducing power) cua dich ngoai
bao tir vi khuan noi sinh trong cay bi ky nam dugc
thuce hién theo phuong phap cta Oyaizu (1986). Hon
hop phan tng lan luot gdm dich ngoai bao cua vi
khuén, dém phosphate (0,.2M, pH 6,6) va K3Fe(CN)s

1% véi cing ty 18 thé tich dugc 0 50°C trong 20
phut, thém TCA 10% véi thé tich bang vai thé tich
ctia dich ngoai bao cho vao phan tng. Sau d6, hon
hop phan tng dugc ly tdm 3000 vong/pht trong 10
phat. Phan dich sau khi ly tim duoc rat 500 pL cho
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vao 100 uL FeCl; 0,1%, lic déu. Do hip thu quang
phé ctia hdn hop phan tmg dugce do & bude song 700
nm. Acid ascorbic dugc sir dung 1am chit d6i chimg
duong.

2.6. Pinh danh vi khuén
2.6.1. Nhan dang hinh thai va sinh Iy

Quan st ddc diém hinh thai cua té bao vi khuan
bang cach st dung kinh hién vi quang hoc
(Olympus, Nhat Ban) va kinh hién vi dién tir quét
(Carl Zeiss, buc). Vi khuan dugce xac dinh Gram
bang cach nhudm véi crystal violet, ¢c6 dinh bang
iod va nhuém béng safranin. Sau mdi budc nhudm
té bao vi khuén duoc rira béng nudce. Sau khi nhudm,
té bao vi khuan c6 mau hong biéu thi Gram am,
trong khi mau xanh tim biéu thi cac té bao Gram
duong.

Hinh thai cua vi khuémﬂn(f)i sinh trong cay bi ky
nam dugc do bang kinh hién vi dién t& quét (SEM)
(Fouad et al., 2017).

2.6.2. Nhdn dang bang phwong phdp sinh hoc

phan tur

Céac khuén lac don 1é duge chon loc va nudi céy
trong moi trudng PDB ¢ 30°C trén may lic ¢ tdc do
200 vong/phut trong 16 dén 24 gio dé thu dwoc
huyén phu vi khuén. DNA bd gen duogc chiét xuét
theo phuong phap ciia Neumann et al., 1992. Trinh
tu gen /6S rRNA duoc khuéch dai bang phan tmg
chudi polymerase (PCR) theo phuong phép cta
Aravind (Aravind et al., 2009). Trinh tu /6S rRNA
ctia ching vi khuan dugc khuéch dai bang cach st
dung cac doan moi 27F (50-AGAGTTTGATCCT
GGCTCAG-30) va 1492R (50-TACGGT-TACCTT
GTTACGACTT-30). PCR duoc thyc hién ¢ 95°C
(5 phut), 35 chu ky 94°C (1 phut), 53°C (1 phut),
72°C (1,5 phut) va 72°C (5 phut). Trinh sip xép
chudi Macrogen (Macrogen, Inc. Seoul, Han Qudc)
da duoc su dung dé giai trinh ty cac san phém PCR
cua gen /6S rRNA. Cac so sanh BLAST dugc thuc
hién tai Trung tdm Thong tin Céng nghé sinh hoc
Qudc gia (NCBI) dé chon ra cac ching co do turong
tu cao.

2.7.

Tét ca cac phép thir nghiém dugc thyce hién ba
lan va két qua duoc biéu thi bang gia tri trung binh
+ d6 léch chuin. Cac két qua dugc phén tich
ANOVA (Tukey test) sir dung phan mém Minitab
16.0. Két qua duoc coi 1a ¢6 y nghia thong ké véi
p<0,05.

Xir Iy s6 liéu
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3. KET QUA VA THAO LUAN

3.1. Phéan lap vi khuén ndi sinh

Két qua phan 1ap vi khuin ndi sinh tir cac bd
phén khac nhau cua cay bi ky nam da thu duge 25
dong vi khuan néi sinh. Trong d6 7 dong dugc phén
1ap tir r¢ (28%), 7 dong dugc phan lap tir 1a (28%)
va 11 dong (44%) duoc phan 1ap tir than cay bi ky
nam.

D

Hinh 1. Cac by phén cay Bi ky nam
A, B: Cdy bi ky nam véi ddy dii bg phdn
C: Bj phdn ré cdy bi ky nam
D: Bé phan thdn (cu) cdy Bi ky nam

Céc dong vi khudn néi sinh dugc phén 1ap tir cay
bi ky nam duogc ki hi¢u la HF-R, HF-L, HF-T tuong
ung vai roots (re), leaves (1a) va tuber (than cu).

Khuan lac ctia cac dong vi khuan noi sinh dugc
phén lap tur cdy bi ky nam da dang vé hinh dang,
mau sac va kich thude (Hinh 2). Da s6 cac dong vi
khuan déu c6 bia nguyén, chi c6 duy nhat dong HF-
T11 c6 bia rang cua.

Hinh 2. Hinh thai khuin lac ciia mot s6 dong vi
khuan ngi sinh

Tép 60, S6 chuyén de: Khoa hoc tw nhién (Hoa-Sinh) (2024): 419-428

422

Mau sac
NN
AR
SRR
SRR
B,
AR
Bt P -
AR QTrang nga (24%)
AR .
P o%)
Anaan 3 Bl Trang sira (52%)
A
J O Vang nhat (8%)
O Vvang dam (16%)
5
%
i o
Hinh dang
ey
T,
o \
LN N,
SRR
AR \
Bt
R
Ao .
N ) @ren (5%
R . ,
o)
AR 3] OTrén nha (24%)
B e i o 6n (5]
Ay QTronlon (8%)
N 3
3
e
Kich thwéc
T
2
AR \
g, A
S L
AR
oS
AR
R E0,5- 1 mm (52%)
A .
A B L H1-1,5 mm (40%)
AR 4
AR @3,0-4,0 mm (8%)
AR §
R AL R T
A
R
At R 9’
SRR 5
SRR
G

Hinh 3. Pic diém khuin lac ctia cac dong vi
khuan ngi sinh ciy Bi ky nam

Vi khuan néi sinh trong ciy bi ky nam da phan
¢6 mau tring sira, hinh tron déu va kich thudc dao
dong trong khoang 0,5 — 1 mm 1a cha yéu. Chi c6 2
dong HF-T11 va HF-T8 c6 kich thudc lon (3 —
4mm).

3.2. Hoat tinh chdng oxy hoa ciia vi khuén

ndi sinh cay bi ky nam

Két qua khao sat hoat tinh chéng oxy hoa cta
dich ngoai bao ctia cac dong vi khuan cho thiy, 25
dong vi khuan déu c6 thé tao ra cac hop chét khang
oxy hoa ( Bang 1). Ham lugng TFC dao dong tr 7,39
+ 0,545 dén 132,23 + 1,441 mg QE/mL.
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Bang 1. Hoat tinh chéng oxy ho4 ciia dich ngoai bao vi khuin ndi sinh trong ciy Bi ky nam

X TFC TAC RP
STT Dong VK mg QE/mL mg acid ascorbic/mL

1 HF-R1 21,23 £ 0,943k 109,04 +1,271¢ 222,66 £ 0,49"
2 HF-R2 22,80 + 0,545 246,25 + 0,655% 283,45 + 2,52
3 HF-R3 21,86+ 0,545k 201,59 +£0,182p 182,32 £2,95°
4  HF-R4 7,39 +0,545" 180,21 +£0,1828 7,54 +1,75"
5 HF-R5 22,17 + 0,943 205,05 + 0,480° 180,92 +2,22°
6  HF-R6 93,87 + 0,943¢ 366,27 + 0,480°¢ 474,76 £ 0,97¢
7 HF-R7 9,91 £ 0,943m" 208,19 £ 0,480" 247,87 £1,28™
8 HF-L1 30,66 £ 0,943 252,12 + 0,480 288,77 + 0,49
9  HF-L2 50,16 = 1,441¢ 350,86 £ 0,480° 524,62 +0,84¢
10  HF-L3 102,36 + 0,943° 360,61 + 0,480¢ 543,11 £ 0,84¢
11  HF-L4 18,08 = 0,545! 183,56 £0,791" 97,45+ 0,97°
12 HF-L5 68,40 + 0,943 298,40 + 0,961" 442,27 +0,84"
13 HF-L6 78,77 £0,943¢ 382,52 +£0,832° 534,43 + 3,184
14  HF-L7 39,15+ 0,943h 343,52 +0,314¢ 504,17 + 0,49f
15 HF-T1 12,42 + 1,441™ 215,95 +0,182! 122,94 + 8,534
16  HF-T2 19,03 + 1,441kl 199,81 + 0,629 175,88 +0,84°
17  HF-T3 98,59 +0,943¢ 347,29 + 3,328 637,51 £1,75°
18 HF-T4 17,45 £ 0,943! 123,19 £ 1,104 112,86 + 0,84*
19  HF-T5 19,03 £ 0,545K 189,33 £ 0,480 150,11 +£1,28p
20  HF-T6 32,55 £ 0,943 267,74 £ 0,314 297,17 £ 0,49
21  HF-T7 10,85 +0,943™ 212,18 £0,182™ 281,20 + 0,49%
22 HF-T8 10,85 +0,943m 208,83 £ 0,655" 264,12 +0,84!
23 HF-T9 31,60 £ 0,943 348,24 +0,314¢ 504,17 +1,28f
24 HF-T10 17,45 £ 0,943! 91,01 £1,441 48,99 + 0,84¢
25  HF-T11 132,23 £ 11,4412 407,67 0,314 613,7 £ 0,84°

Ghi chu: Cac chit cai g{éng nhau trén cung mot cgt biéu dién sur khac biét khong y nghia 5% bang phép thir Tukey. TFC:
Ham lwong flavonoid tong so; TAC: Chong oxy hod tong; RP: Chong oxy hod bang phuwong phdap khdo sat nang luc khir

sdt

Nhiéu nghién ctru ching minh rang flavonoid c6
hoat tinh chong oxy hoa, chdng lo hoa va ¢ nhiéu
hoat tinh chita bénh trén nguoi. Williams et al.
(2004) cho ring nhiéu chat thuéc nhém flavonoid co
kha ning trc ché cac qua trinh oxy hoa va dugc phan
loai 14 cac chat chéng oxy hoa. Két qua dinh luong
ghi nhén trong dich ngoai bao cua cac dong vi khuan
ndi sinh dugc phan 14p tir cdy bi ky nam c6 su hién
dién cua flavonoid. Trong d6 dong vi khuin HF-T11
cho thay c6 kha ning san sinh flavonoid t6t nhit 1a
132,23 + 1,441 mg QE/mL dich ngoai bao, diéu nay
chimg minh dong vi khuan nay c6 hoat tinh chdng
oxy hoa tbt. Cac hop chét flavonoid thudng dugc
biét dén 1 chét chuyén hoa thir cap thuc vét co vong
thom chtra it nhat mot nhém hydroxyl.

Céc dong vi khuén ndi sinh trong cay bi ky nam
dugc sang loc dya trén tong kha nang chong oxy hoa
(TAC) ciia chiing. Hoat tinh chdng oxy hoa tong cuia
cac dong vi Khuén ndi sinh dugc xac dinh dua trén
viée khir Mo (VI) thanh Mo (V) bang cac hop chat
khéang oxy hoa va hinh thanh phuc hop photphat/Mo
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(V) mau xanh trong phuong  phap
phosphomolybdenum. TAC dugc xac dinh bang
cach s dung duong chuan axit ascorbic. Nhin
chung, dong vi khuan c6 ham lugng chét chéng oxy
hoé cao nhét trong tong cong 25 dong vi khuan noi
sinh phan 1ap tur cay bi ky nam la dong HF-T11
(407,67 + 0,314 mg AAE/mL dich ngoai bao), tiép
theo 1a dong HF-L6 va HF-L3 véi ham luong chat
chdng oxy hoa lan luot 1a 382,52 + 0,832 va 360,61
+ (0,480 mg AAE/mL dich ngoai bao (Bang 1).

Céc chit khang oxy hoa c6 thé (rc ché hoat dong
clia cac chét gay stress oxy hoa thong qua kha ning
khir Fe** thanh Fe?* (Oztaskin et al., 2015). Chiét
xuét ethyl acetate tir than ré cua cdy bi ky nam co
hoat tinh chéng oxy hoa manh (Senawong et al.,
2013). Hau nhu chua c6 nghién ctru nao noi vé kha
ning chdng oxy hoa ctia cac dong vi khudn noi sinh
trong cy bi ky nam. Két qua cho thiy dong HF-T11
va HF-T3 c6 kha niang chéng oxy hod manh mé&
(613,7 + 0,84 va tuong ung 1a 637,51 £ 1,75 mg
AAE/mL dich ngoai bao). Qua d6 co thé thay dbi
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v6i phuong phap nay, cac dong vi khuan noi sinh
duogc phéan lap tir than cay bi ky nam c6 kha nang
khtr Fe3* thanh Fe?" manh m&.

Vi khuén ndi sinh phan 1ap tir duoc li¢u da dugc
chimg minh 13 c6 hoat tinh khang khuan va khang
ndm (Tejesvi et al., 2008; Ohike et al., 2013; Rovna
etal., 2020). Chung ciing tao ra cac chat chuyén hoa
thir cép c6 hoat tinh sinh hoc (Photolo et al., 2020;
Almuhayawi et al., 2021; Urumbil and Anilkumar,
2021). Tuy nhién, cic nghién ctru vé vi khuén noi
sinh lién quan dén cdy bi ky nam con khan hiém.
Day la mot trong nhing nghién ciru dau tién tim thay
vi khudn n6i sinh ciia cay bi ky nam & Viét Nam.

3.3. Két qua giai trinh tw DNA cia mjt s6

dong vi khuén

San phim PCR (véi cip moi 27F (50-
AGAGTTTGATCCTGGCTCAG-30) va 1492R
(50-TACGGT-TACCTTGTTACGACTT-30)) cua
3 dong vi khuan tuyén chon dugc sir dung dé giai
trinh tu /65 RNA va st dung phan mém Blast N dé
so sanh véi trinh tu /65 rRNA cta cac dong vi khudn

Bang 3. Pic diém hinh thai ciia cac dong vi khuin
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¢6 trong ngan hang dit liéu NCBI. Két qua cho thay
trinh tu cac dong vi khudn c6 d6 twong dong véi
trinh ty gen ciia dong vi khuén trén ngan hang dit
liéu rat cao, khoang 99% (Béng 2).

Bing 2. Két qua so sanh trinh tw DNA ciia cic
dong vi khuan trén NCBI

Dongvi Chieu . .. o  Dotuong

khuin dai (bp) q dbng (%)
Bacillus safensis

HF-LS5 1404 strain NS3 99,72
Pantoea dispersa

HE-RE 1386 ain SR348 100
Bacillus

HF-T11 1417 thuringiensis strain 99,79

FDAARGOS 794

Két qua nhan dién dic diém hinh thai, dic diém
té bao va két qua test sinh hoa cua cac dong vi khuan
noi sinh trong cdy bi ky nam déu phu hop vai két
qua dinh danh bang phuong phép sinh hoc phan ti,
cu thé duoc trinh bay trong Bang 3.

Dong vi khuin Hinh dnh khuan lac

Gram

HF-LS

HF-R6

HF-T11

2um  Cont T- 008 Prebes 19168 Wos bomm [
P mrigriness = s51% Mage 300K XSs01SEST IO 5ymtem Vacuum = 2 111 B8 mbwr Din 21 Oct 272
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Trong d6, hinh dang khuan lac dugc cdy trong
dia petri c6 duong kinh 10 cm ¢ diéu kién binh
thuong. Hinh anh nhudm Gram dugc quan sat dudi
kinh hién vi & vat kinh 40x va do kich thudc vi
khuén trong SEM. Hinh anh dac diém khuén lac va
nhudém Gram dugc chup & diéu kién binh thuong.
Két qua da chi ra rang 2 dong vi khuan HF-L5 va
HF-T11 1a 2/25 dong vi khuan noi sinh cy bi ky
nam cho két qua Gram duong (8%).

Két qua dinh danh dong vi khuan HF-R6 phu
hop v6i mo ta cua Trang et al. (2024), da tim thay
dong vi khuan Pantoea sp. trong ciy Co sen ¢ kha
ning san sinh cac hop chét thtr cap c6 hoat tinh
chéng oxy hoa. Cic dong vi khuan thudc chi
Pantoea c6 thé tao ra cac chat thic day sy phat trién
cua thyc vat va kha nang ¢6 dinh dam sinh hoc
(Dastager et al., 2009; Chen et al., 2017). Ngoai ra,
Pantoea spp. ¢6 thé san xuat chit khang oxy hoa va
khéng sinh (Sulja et al.,, 2022; Essghaier et al.,
2023). Nghién ctru nay ching minh ring Pantoea
sp. 1a vi khudn néi sinh phat trién trong cy bi ky
nam, san sinh ra cac chét co loi. Ngoai ra, cac dong
vi khuin ndi sinh thudc chi Bacillus cling da duogc
chimg minh ring c6 kha ning chong oxy hod manh
mé& nhu nghién ctru cia Zheng et al. (2016). Chét
khang oxy héa rat quan trong ddi véi cac tmg dung
diéu tri bénh vi kha ning v6 hiéu hoa cac oxy hoat
dong (Reactive Oxygen Species, ROS) & nhiing
bénh nhéan dang chéng lai cdc bénh lién quan dén tac
nhan truyén nhiém hodc rdi loan chuyén hoa
(Elswaifi et al., 2009; Pellegrino, 2016). Nghién ctru

83

100
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nay str dung 3 phuong phap khao sat hoat tinh chong
oxy héa, bao gom TFC, TAC va RP d¢ danh gia hoat
dong khang oxy hoa cua cac chat chuyén hoa nodi
sinh. Két qua cho thdy HF-T11 thé hién hoat tinh
chéng oxy héa t6t nhat. Chung HF-T11 duoc xac
dinh 1a Bacillus sp. HF-T11. Trong nghién ctru phan
lap va xac dinh vi khuan noi sinh tir loai Berberis
Iycium (Nisa et al., 2022), két qua dinh danh da chi
ra rang cac dong vi khuan dugc dinh danh 1an luot
1a Bacillus cereus (LBL6), Bacillus thuringiensis
(SBL3) va Bacillus anthracis (SBL4) trén co s& giai
trinh tyr viing gene 16S 7RNA va st dung moi twong
tu nhur giai trinh tw vi khuan ni sinh cdy bi ky nam
(voi cip mdi 27F (50-AGAGTTTGATCCTGGCTC
AG-30) va 1492R (50-TACGGT-TACCTTGTTAC
GACTT-30)). Ngoai ra, phan tich GCMS cuia chiét
xuét tir vi khudn noi sinh thudc chi Bacillus trong
Berberis lycium cho théy su hién dién cua 12 chét
chuyén hoéa thir cip c6 hoat tinh sinh hoc tuong g
v6i cac hoat dong khang khuan, khang nam, chong
oxy hoa, chéng khéi u va chdng ung thu. Piéu nay
cho thay 2 dong vi khuan HF-T11 va HF-L5 thudc
Bacillus sp. 1a nhiing vi khuan noi sinh thuong hay
xudt hién & cac loai cdy dugc lidu. Ngoai ra, vi
khuan noi sinh trong cdy bi ky nam co thé c6 kha
ning khang nim va khang khuén néu dugc nghién
ctru chuyén sau hon. Két qua thu duoc trong nghién
clru nay ciing phu hop véi két qua dwoc cong bd
trude do ciia Akinsanya et al. (2015) va Essghaier et
al. (2023). Cay phat sinh loai cia cac dong vi khuan
HF-L5, HF-R6 va HF-T11 duoc vé dya trén trinh tu
gen 16S rRNA (Hinh 4).

62 Pantoea dispersa MIN725743.1

Pantoea dispersa MT072166.1

Pantoea sp MT557009.1

HF_R6

100

100!

Bacillus sp 0Q876230.1

Bacillus sp OQ876229.1

36

HF L5
70 -
Bacillus safensis OQ295968.1

EE— HF_TI11

41]— Bacillus thuringiensis FI236808.1
Ji Bacillus sp MN232160.1

3L Bacillus sp MN232158.1

Hinh 4. So d6 pha hé ciia cic dong vi khuén

Két qua phén tich mbi quan hé di truyén cua cac
dong vi khuan noi sinh trong cdy bi ky nam dugc thé
hién qua Hinh 4. Trong do, phan tich phat sinh loai
dugc danh gia bang Neighbor-Joining véi 1,000 lan
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phan tich bootstrap. Két qua da chi ra rang cac dong
vi khuén ndi sinh cay bi ky nam dugc dinh danh lan
lugt 1a Bacillus sp. HF-T11, Bacillus sp. HF-L511
va Pantoea sp. HF-R6. Qua d6 c6 thé thay duoc ring
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cdy pha hé co mbi lién két gitta cac dong vi khuan
dua vao trinh tu 16s rRNA dugc vé bang phan mém
Megall.

4. KET LUAN

Hai muoi lam dong vi khuan ndi sinh da dugc
phan 1ap tir ré, than va 14 cdy bi ky nam trén méi
truong dinh dudng PDA (pH=6,5). T4t ca hai muoi
lam dong vi khuan dugc phan lap déu c6 kha ning
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