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TOM TAT

Muc tiéu nghién ciru 1 phan Idp vi khudn ngi sinh (VKNS) ¢6 khd ning
sinh téng hop cdc hop chat chong oxy héa va khdang viém & cdy Mdnh
Céng (Clinacanthus nutans). Hoat tinh chéng oxy héa ciia dich chiét ngogi
bao (DCNB) tuw VKNS duwoc danh gia qua ham luwong polyphenol,
flavonoid téng sé, kha ning trung hoa goc tw do DPPH, khd ndng chéng
oxy héa téng sé va nang hee khir. Kha nang khdang viém dwoe xdc dinh qua
tke ché sw bién tinh cia albumin huyét thanh bo. Két qua dé phan ldp dwoc
24 dong VKNS c6 kha néng sinh tong hop cdc hop chat polyphenol ngogi
bao, chong oxy héa va khdng viém. Ham heong TPC tir 94,32 dén 2284,44
mg GAE/mL DCNB, TFC tir 5,35 dén 99,69 mg QE/mL DCNB. Kha ndng
chéng oxy héa béi phwong phip DPPH, RP va TAC tir 0,13 dén 1067,36
mg vitamin C tuwong dwong/mL DCNB. Ham lwong chat khang viém tir
0,32 dén 0,46 mg diclofenac tuong dwong/mL DCNB. Ba dong VKNS cé
hoat tinh cao dong déu & cdc chi tiéu khdo sdt la Bacillus sp. CN-RI,
Enterobacter sp. CN-R15 va Enterobacter sp. CN-L7.

Tir khéa Clinacanthus nutans, chong oxy hod, khang viém, Mdnh
Cong, vi khudn noi sinh

ABSTRACT

This study aimed to isolate endophytic bacteria (EB) from Clinacanthus
nutans with the ability to synthesize compounds possessing antioxidant
and anti-inflammatory properties. The antioxidant activity of extracellular
extracts (EE) from EB was evaluated based on total phenolic content, total
polyphenol content, DPPH free radical scavenging, total antioxidant
capacity, and reducing power. Anti-inflammatory activity was assessed
through inhibition of bovine serum albumin denaturation. The study
isolated 24 EB strains that could synthesize extracellular polyphenol
compounds with antioxidant and anti-inflammatory properties. Total
polyphenol content (TPC) ranged from 94.32 to 2284.44 mg GAE/mL EE,
and total flavonoid content (TFC) ranged from 5.35 to 99.69 mg QF/mL
EE. Antioxidant activity measured by DPPH, reducing power (RP), and
total antioxidant capacity (TAC) ranged from 0.13 to 1067.36 mg vitamin
C equivalent/mL EE. Anti-inflammatory content ranged from 0.32 to 0.46
mg diclofenac equivalent/mL EE. The three EB strains with consistently
high activity across all parameters were identified as Bacillus sp. CN-R1,
Enterobacter sp. CN-R15, and Enterobacter sp. CN-L7.

Keywords: Antioxidant, anti-inflammatory, Clinacanthus nutans,
endophytic bacteria
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1. GIOI THIEU

Thyc vat 1a mot trong nhiing ngudn dugce lidu
quan trong nhit, cung cap cho chung ta mot loat cac
loai thudc chiét xuét tir thién nhién. Tinh an toan, gia
thanh hop 1y va sy dé dang tiép can 1a nhitng diém
manh khién cho thyc vét trd thanh lua chon phé bién
trong viéc diéu tri nhiéu loai bénh (Anjum et al.,
2015). Nhimg bai thudc tir thao moc duoc lay tir r&,
vo, hoa, hat, trai cay, 1a cua thyc vat la mot trong
nhimg thanh phin quan trong nhét cua Y hoc o
truyen phuong Dbong. Trong thoi gian gan day, vi
khuén ndi sinh dd duoc xac nhén rang dong vai tro
quan trong trong viéc anh hudng dén qua trinh trao
ddi chét cua thuc vat, dac biét 12 tron g qua trinh tén g
hop cac hop chat c6 hoat tinh sinh hoc (Castronovo
etal., 2021). Vi khuan noi sinh dugc tim thiy ¢ ving
ré, than 14, qua cua thyc vat (Elmagzob etal., 2019).
Vikhuan noi sinh san xuét hang loat cic chat chuyen
hoa thur cap c6 1oi cho thyc vat ky chu, co thé khai
thac nhitng tac nhan d6 dé ing dung trong y hoc,
néng nghi¢p hay cong nghiép (Ryan et al., 2008).
Nghién ctru tdm quan trong ciia vi khuan ndi sinh
trong cdy thudc ciing di dugc thuc hién trong thap
ky qua, vi du nhu gia ting dugc tinh cua cay, kha
nang chong chiu stress... (Gouda et al., 2016). Cac
yéu, t6 moi trudng khong chi anh huong dén cay
thudc ma con xac dinh cac loai vi khuén ndi sinh c6
thé xdm nhap cdy chu trong subt vong doi cia ciy
(Deng et al., 2011). Sy da dang cua vi khuén ndi sinh
con dic trung boi mot s yéu t6 nhu kiéu gene
(Walitang et al., 2018), tinh trang sttrc khde cia cay
chu (Bogas et al., 2015).

Ho Acanthaceae 1a mdt trong nhitng ho thyuc vt
¢6 hoa, hai 14 mam c6 khoang 210 chi va 4000 loai
va 12 ngudn cung cip cac hop chit co kha ning lam
thudc cao (Phongsopitanun et al., 2020). Cdy Manh
Cong (Clinacanthus nutans) 1a mot trong nhiing loai
thuc vat quan trong thudc ho nay. Cay manh cong
(Clinacanthus nutans) 1la mot trong nhitng loai thyc
vét quan trong thudc ho ndy. Cay manh cong dugc
sir dung nhu mét loai thudc thao dugc dé ngan ngira
ung thu, diéu trj phat ban, vét con tring va ran can.
Cay manh cong dugc nghién clru y hoc co cac dac
tinh chéng oxy ho4, khing viém, khang
virus...(Shim et al., 2013). Ngoai ra, con cd cac
thanh phf?m nhu tannin, alkaloid, steroid, flavonoid,
saponin va triterpenoid (Phong et al., 2023). Tuy
nhién, nhitng nghién ciru vé sinh vét noi sinh trong
loai cay nay it dugc bao cdo. Muc tiéu chinh cia
nghién ctru nay 1a phan 1ap cac chung vi khuan noi
sinh trong cdy Manh Cong c¢6 kha ning sinh tong
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hop cac hop chat ¢6 hoat tinh chdng oxy hod va
khang viém.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Cay Manh Cong dugc thu mau & tinh An Giang.
Str dung moi truong Potato Dextrose Agar (PDA)
thanh phan gom 200 g khoai tay (cét l4t, nau khoang
30 phut trén 1 L nude cit), 20 g dextrose trén 1 L
moi truong dé nudi cdy va phan lap vi khuén noi
sinh. M6i truong PDA dic bo sung 1,5% agar va
moi truong PDA ban déc bd sung 0,15% agar dugc
st dung cho nhitng thi nghiém thich hop. Nghién
ctru dugc thyc hién tai Phong Nghién ctiru va Phat
trién Duoc liéu, B6 mén Sinh hoc, Khoa Khoa hoc
Tu nhién, Truong Pai hoc Can Tho.

2.2. Thiét bi va hoa chét sir dung

Thiét bi dugc st dung trong nghién ctru bao
gdém: ti cdy vo trung (TTS V1000, Thien Truong
Scientific, Viét Nam), ndi h?ip khtr trung nhiét uét
(Sturdy SA300VF, bai Loan), may vortex (RS-
VA10 Phoenix, Ptic), may do quang phd (Thermo
Scientific Multiskan GO, Phin Lan), dia 96 giéng
(Y), can dién tir (PA213 Ohaus, USA), ti séy (BE
200, Memmert, Dtic), may ly tam lanh (Mikro12-
24, Hettich, Puc), bé u (Memmert, D),
Microppipette 10 pL, 100 pL, 1000 pL (Nichiryo
LE, Nhat Ban), cbi va chay s, dia petri va mot sb
thiét bi khac.

Hoa chét duoc sir dung trong nghién ctru bao
gé)m: Nudc cit, lugol, safranine, crystal violet, agar
Hai Long, D-glucose, quercetin (Sigma-Aldrich,
Gemmany), gallic acid (Trung Qudc), Folin-
Ciocalteu (Merck KgaA, Gemmany), NaNO,
(Trung Quéc), Na,CO;3 (Trung Qudc), NaOH
(Merck KgaA, Gemmany), AICI; (Trung Qudc),
KsFe(CN)s  (Merck), FeCl; (Trung Qudc),
CCLLCOOH (Merck), albumin huyét thanh bo
(BSA) (Himedia, An D¢), 2,2-diphenyl-1-
picrylhydrazyl (DPPH) (Sigma) va mot s hoa
chét khac.

2.3. Phwong phap thu thap, xir Iy miu va

phan lap cac dong vi khuin ndi sinh

2.3.1. Thu thdp mdu

Cay Manh Cong duoc thu vao thang 02/2024 tai
tinh An Giang. Céy dugc thu thap trong tinh trang
khi dang phat trién khoe manh, khong bi héo ua hodc
¢6 siu bénh; sau d6 mang miu cdy vé rira that sach
duéi voi nude chay manh dé loai bo dat va bui ban
trén mau; tiép theo tach rdi cac bd phén ré, than, 14.
Sau do, cay dugc rira sach vai nude cAt vo trung roi
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cit r&, than, 14 thanh nhiing doan nho khoang 3-4
cm, 1am kho mau bang gidy thim.

2.3.2. Xir Iy mau va phdn ldp cac dong vi khudn

noi sinh

Bé& mit miu dugc khir tring bang con 70% trong
30 gidy, rira lai bang nudc cit vo trang 3-4 1an. Tiép
theo, mau duge khu trung bang hydrogen peroxide
3% (H202) varira lai mau bang nudc cat vo tring 4-
5 1an dé loai bo héa chat khir tring con thira. Cac
mau sau khi khir tring bé mat dat yéu cau duoc cho
vao cac cdi sir da khir tring, dung chay st v6 tring
nghién min miu. Sau do, 2-3 mL nudc cit vo tring
dugc cho vao trong cdi, tron déu va dé yén 10-12
phut cho phén cin ling. Tiép theo, 100 uL phan dich
bén trén dugc rat va cho vao éng nghiém chira 10
mL moéi truong PDA ban dac, 0 trong 48 gio ¢ nhiét
d6 1a 30°C. Su xuét hién cta vi khun ndi sinh tao
thanh mot mang mong tring duc (vong pellicle)
cach mdt moi truong 2-4 mm. Chuyén vi khuan tir
pellicle 1én moi truong PDA va tlep tuc phan lap cho
dén khi thu duoc cac dong vi khuan rong. Sau do,
céc dong vi khuan dwoc quan sat va ghi nhan dic
diém khuén lac vé hinh dang, kich thudc, mau séc,
dang bia, d6 noi.

nu'luufm |T=m'huTm:‘lmuTum’quTu

“hv
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Hmh 1. Cay Manh Cong (Clinacanthus nutans)

2.4. Phuong phap nghién ciru
2.4.1. Phuwong phap nhuom Gram

Trinh ty nhudm Gram duoc thuc hién theo
phuong phap Hucker and Conn (1923): Nho mot
giot nudc cat vo trung 1én gitra kinh mang vat
(lame). Duing que cdy d khir tring trén ngon lira dén
cdn lay mot it vi khudn roi trai mong trén kinh mang
vat. Ho lame cé giot nuéc cit vo trung chira mau
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khuén trén ngon ltra dén ¢dn nham ¢ dinh mau. Nho
déu 1-2 giot crystal violet 1én mau di c¢b dinh, dé yén
1 phit, rira lai bang nude cit vo trung, dung gidy
sach cham nhe cho kho, nho tir tir 1-2 giot dung dich
lugol, dé yén 1 phut, rtra lai bing nude cit vo tring,
dung glay sach chdm nhe cho kho, rtra that nhanh
bang con dé tay mau tur dau dén cudi lame sao cho
dén khi giot con cudi ciing khong con mau tim nita,
rira lai bang nudc cit vo trung, ding gidy sach cham
nhe cho kho, nhé dung dich safranine 1én mau vat,
dé trong khoang 1 phut, rira lai bang nudc cit vo
tring, dung gidy sach cham nhe cho khé. Sau cung,
ta quan sat mau trén kinh hién vi quang hoc & do
phong dai 40X va ghi nhan Gram ciia vi khudn.
2.4.2. Nuéi tang sinh cac dong vi khudn néi sinh

Céc dong vi khuan néi sinh dwoc nudi ting sinh
trén moi trudng potato dextrose broth dé thu 1iy dich
chiét ngoai bao bang cach chung 1000 pL cta dong
vi khuan ndi sinh (ODggo=0,5) vao 9000 pL moi
trueong potato dextrose broth. Sau do, nuodi tang sinh
24 gid ¢ nhiét do 30°C trén may lic ngang 200
vong/phit. Sau 24 gio, dich nudi tang sinh dugc ly
tam 3000 vong/phut trong 15 phut loai bo té bao thu
duoc dich chiét ngoai bao. Dich chiét ngoai bao st
dung cho cac khao sét tiép theo.

2.4.3. Xdc dinh ham lwong polyphenol tong

Ham luong polyphenol tong sé (TPC) xéac dinh
bang thude thir Folin - Ciocalteu (Fu et al., 2011).
Céc chét 1an luot dwoc cho vao phan tng vai ty 16
bang nhau nhu sau: dich chiét ngoai bao cua vi
khuan, nuée cit va thude thir Folin — Ciocalteu, lic
déu va 1 10 phat ¢ nhiét d6 phong. Sau khi u 10
phiit, thém Na,CO3 10% cting thé tich nhur céc chat
trén, tiép tuc G ¢ 40°C trong 30 phit. PO hép thu
quang phd cua hdn hop duge do & bude song 765
nm. Acid gallic dugc st dung nhu chit chuin. Ham
lwong polyphenol trong dich chiét ngoai bao ciia cac
dong vi khuan néi sinh duoc xac dinh dwa trén
phuong trinh duong chuén gallic acid (mg GAE/mL
dich chiét ngoai bao).

2.4.4. Xdc dinh ham heong flavonoid tong

Ham luong flavonoid tong (TFC) cua dich chiét
ngoai bao tir vi khuan noi sinh dwoc xac dinh bang
phuong phap dugc bao céo trong nghién ctru cua
Bagetal. (2015), c6 hiéu chinh. Sau d6, 200 pL dich
chiét ngoai bao dugc tron véi 200 pL nude catva 40
uL NaNO; 5% dé yén 5 phiit tiép tuc cho cho thém
40 uL AICl3 10% vao hdn hop va i trong 6 phut. Sau
d6, 400 uL NaOH 1 M dugc thém vao cung dung
dich dugc tron vai 120 pL nude cét, tiép tuc u 15
phiit & nhiét do phong va do d6 héap thu quang phé &
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budc song 510 nm. Quercetin duge sir dung nhu
chat chudn. Ham luong flavonoid trong dich chiét
ngoai bao cua cac dong vi khuén ndi sinh duge xac
dinh dya trén phuong trinh duong chudn quercetin
(mg QE/ mL dich chiét ngoai bao).

2.4.5. Khdo sat hoat tinh chong oxy héa
Phirong phdp chéng oxy héa tong

Kha ning chdng oxy hoéa tong (total antioxidant
capacity, TAC) cua cac dong vi khudn nodi sinh
trong cdy Manh Cong duoc danh gia bang phuong
phép phosphomolybdenum mé ta bdi Prieto et al.
(1999), c6 hiéu chinh. Khoang 300 pL dich chiét
ngoai bao vi khuan phan @mg véi 900 uL dung dich
TAC (0,6 M acid sulfuric, 28 mM sodium
phosphate vA 4 mM ammonium molybdate). Hon
hop phéan tng dugc u & 95°C trong 90 phut. Sau do,
hdn hop phan g dugc do & bude séng 695 nm sau
khi lam mat & nhiét d0 phong. Ham lugng chét
chdng oxy hod sinh tong hop béi vi khuan ndi sinh
duoc xac dinh dya trén phuong trinh duong chuén
cta vitamin C (mg vitamin C twong duong/mL dich
chiét ngoai bao).

Phuwong phap khao sat nang lyc khi

Nang lyc khr (Reducing power-RP) cua cac
dong vi khuén noi sinh trong cdy Manh Cong dugc
thuc hién theo phwong phép ctia Oyaizu (1986). Hon
hop phan tng lan lwot gdm 500 pL dich chiét ngoai
bao vi khuan, 500 pL dém phosphat (0.2 M,
pH=6,6) va 500 uL K3Fe(CN)g 1%. Sau khi hdn hop
phan tmg dugc 0 & 50°C trong 20 phut, thém 500 pL
CCL,COOH 10% roi ly tam 3000 vong/phat trong
10 phut. Phan dich sau khi ly tam duge rat 500 pL
cho vao 500 puL nuéc va 100 uL FeCly 0,1%, lic
déu. P9 hap thu quang phd cta hdn hop phan mg
dugc do ¢ bude song 700 nm. Ham luong chat
chdng oxy hoé sinh tong hop boi vi khuan ndi sinh
duoge xac dinh dya trén phuong trinh dudong chuan
cua vitamin C (mg vitamin C twong duong/mL dich
chiét ngoai bao).

Phirong phdp trung hoa goc tw do DPPH (2,2-
diphenyl-1-picrylhydrazyl)

Kha niang chéng oxy héa ciia cac dong vi khuén
ndi sinh trong cdy Manh Cong dugc danh gia dua
trén kha niang trung hoa gbc tw do DPPH ctia Sharma
va Bhat (2009), c6 hiéu chinh. Hn hop phan tmg
gém 40 pL DPPH (1000 pg/mL) va 960 uL dich
chiét ngoai bao vi khuan. Hon hop phan tng dugc i
trong t6i 30°C trong thoi gian 30 phut. Sau d6, do do
hép thu quang phé ciia DPPH & budc song 517 nm.
Ham lugng chét chdng oxy hoa sinh tong hop boi vi
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khuén noi sjnh duoc xac dinh dya trén phuong trinh
duong chuan cua vitamin C (mg vitamin C twong
duong/mL dich chict ngoai bao).

2.4.6. Khdo sat hoat tinh khang viém in vitro

Kha ning khang viém ciia cac dong vi khudn noi
sinh trong cdy Manh Cong duoc thuc hién theo
phuong phap ctia Shah et al. (2017), ¢6 hi¢u chinh.
Hdn hop phan g gém 150 pL dich chiét ngoai bao
vi khuan vé6i 150 pL dung dich albumin huyét thanh
bo (BSA) 5%. Hon hop duge i ¢ 27°C, 15 phut. Su
bién tinh protein dwoc gy ra bang cach giir hon hop
phan tng & 60°C trong 10 phut. Sau khi lam mat,
tién hanh do mat do quang & budc séng 660 nm.
Ham luong chét khang viém c6 trong dich chiét
ngoai bao cua cac dong vi khuén noi sinh duge xac
dinh dua trén phuong trinh duong chuan diclofenac
(mg DE tuong dwong/mL dich chiét ngoai bao).

2.4.7. Dinh danh vi khudn

Trinh tu gene /6S rRNA cua cac dong vi khuén
ndi sinh ¢6 kha nang sinh tong hop polyphenol,
flavonoid, chét chong oxy hoa va khang viém 6n
dinh lua chon dé dinh danh dugc khuéch dai bang
phan ung chudi polymerase (Polymerase Chain
Reaction, PCR). Dé nhan dién vi khudn noi sinh st
dung trinh tw mdi /6S rRNA tir nghién ciru cia tac
gia Lane (1991) dugc thiét ké nhu sau:

27F: 5’- AGAGTTTGATCMTGGCTC - 3°
1492R: 5°- TACGGYTACCTTGTTACGACT - 3’

Qua trinh PCR dugc thuc hién & chu trinh nhiét:
95°C (5 phut), 35 chu ky — 94°C (45 giay-1 phut),
53°C (45 giay-1 phut), 72°C (1,5 phat) va 72°C (5
phut). Chuong trinh BLAST N duoc sir dung dé so
sanh trinh ty cac doan DNA cua cac dong vi khuan
v6i trinh tu DNA ctia bd gene & céc loai vi khuan ¢
trong ngan hang gene National Coalition Building
Institute (NCBI).

2.4.8. Phan tich va xir 1y s6 liéu

Dir liéu duoc trinh bay dudi dang trung binh +
sai s6 chuan (SE) véi ba lan lap lai cua thi nghiém.
Céc s6 ligu thu thap dugc xir Iy bang phan mém
Excel va phan tich phuong sai (ANOVA) véi kiém
dinh Tukey bang phan mém Minitab 16. Su khac
biét dugc xac dinh c6 y nghia thong ké ¢ mirc 5%
(p<0,05).

3. KET QUA VA THAO LUAN
3.1. Két qua phan lap vi khuén

Céc nghién ctru vé vi khuan ndi sinh trong cay
duogc liéu hién nay da tro nén pho bién va cho ra
nhiéu két qua, chirng minh sy hién dién cua cac vi
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khudn nay. Ching han, nghién ctru ciia Nguyen va
Nguyen (2019) trén 1é, than, 14 cia cdy Chum ngiy
(Moringa oleifera Lam.) tai tinh Ddng Théap di phan
1ap dwoc 35 dong vi khuan ni sinh, trong khi nghién
ciru cua Tran va Nguyen (2016) ¢ cdy Trinh ni
(Mimosa pudica L.) tai tinh Tra Vinh da phan lap
dugc 45 dong vi khudn noi sinh.

Két qua phan lap vi khuan ndi sinh tir cac bd
phén khéc nhau cua cdy Ménh Cong da thu dugc 24
vi khuén ni sinh. Trong d6, 15 dong vi khuén & r&
(chiém ti 18 62,5%), 2 dong vi khuan & than (chiém
ti 16 8,3%) va 7 dong vi khuan & 1a (chiém ti 1&
29,2%). Cac dong vi khuan dugc ki hiéu nhu sau:
CN-Rx, CN-Tx, CN-Lx véi R: 1é (root), T: than
(trunk), L: 1a (leaf), CN: Clinacanthus nutans, x: sb
thir tw dong vi khuén phan lap.

Pdc diém hinh théi khudn lac:

Mau sic khuan lac: Pa s6 khuan lac c6 mau tréng
duc, 12/24 dong c6 khuén lac mau trang duc (chlem
ti 1& 50%), 3/24 dong co khuan lac mau trang sira
(chiém ti 1& 12,5%), 5/24 dong c6 khuén lac mau

Tép 60, S6 6B (2024): 129-138

tréng nga (chiém ti 1¢ 20,8%), 4/24 dong c6 khuén
lac mau vang (chiém ti 1¢ 16,7%).

Hinh dang khuan lac: T4t ca déu c6 dang hinh
tron, c¢6 9/24 dong vi khudn néi sinh c6 dang tron
nho (<2mm) chiém 37,5%, con lai 14 15/24 dong vi
khuén c¢6 dang tron 16n (>2mm) chiém ti 16 62,5%.

Kich thuéc khuén lac: Duong kinh cia céc dong
vi khuan ndi sinh phan 13p duoc dao dong tir 0,5 —
5 mm.

Do ndi khuén lac: Khuén lac da sb gé d6 ndi mod
véi 15/24 dong (62,5%), con lai la d§ noi lai vai 9/24
dong (37,5%).

Dang bia: Khuén lac da s6 c6 dang bia nguyén
v6i21/24 dong (87,5%), con lai 1a dang bia rang cua
v6i 3/24 dong (12,5%).

Dic diém hinh thdi té bdo:
Cac dong vi khuan da s c6 dang hinh que (23724
dong chiém 95,8%) va 1 dong co dang hinh cau

(4,2%) Ngoai ra, c6 22 dong vi khuan Gram am
(91,7%) va 2 dong vi khuan Gram duong (8,3%).

Bang 1. Ty 1¢ diic diém hinh thai khuin lac va té bao ciia cac dong vi khuén ngi sinh

Chi tiéu M5 ta S6 lwong Ty 18 (%)
. 2 Tron nhé (<2mm) 9 37,5
Hinh dang khuan lac Tron 16n (>2mm) 15 62,5
. £ Que 23 95.8
Hinh dang t€ bao Ciu ) 42
Duong 2 83
Gram Am 22 91,7
Tra‘ing duc 12 50
. Tring sita 3 12,5
Mau sac Tréng nga 5 20,8
Vang 4 16,7
D6 néi Mo 15 62,5
; Lai 9 37,5
. Nguyén 21 87,5
Bia Réng cua 3 12,5

3.2. Két qua dinh lwgng polyphenol va
flavonoid

Vi khuén ndi sinh duge bao céo 1a tao ra mot s6
chat chuyén hoa co hoat tinh sinh hoc, dong vai tro
la nguén thudc dé diéu tri cac bénh khac nhau va co
ng dung trong nong nghiép, y hoc, thuc phim va
m§ pham (Jalgaonwala et al., 2011; Godstime et al.,
2014). Cac chét chuyén hoa thir cap phd bién la
alkaloid, benzopyranones, chinon, flavonoid, acid
phenolic, quinon, steroid, saponin, tannin, terpenoid
(Jalgaonwala et al., 2011; Pimentel et al., 2011;
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Godstime et al., 2014). Polyphenol khong chi bao vé
té bao va cac thanh phan té bao khoi ton thuong do
oxy héa ma con lam giam nguy co stress oxy hda
lién quan dén cac bénh thoai hoa khac nhau (Pandey
et al., 2009).

Két qua dinh lugng polyphenol va flavonoid
téng s6 trong dich chiét ngoai bao cua cac dong vi
khuén ndi sinh dwoc trinh bay ¢ Bang 2.

Qua khao sat cho thdy 24 dong vi khuan déu co
kha nang sinh téng hop cac hop chat polyphenol va
flavonoid. Ham lwong polyphenol tong s6 dao dong
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tir 94,32+33,4 (CN-T1) dén 2284,44494,57 (CN-
L2) mg GAE/mL dich chiét ngoai bao. Ham luong
flavonoid thdp nhit & dong vi khuin CN-RS
(5,35+2,88 mg QE/mL dich chiét ngoai bao), dat cao
nhit duoc san sinh bai dong vi khuan CN-R1 thu
dugc cao nhat véi gia tri 99,69+4,75 mg QE/mL
dich chiét ngoai bao.
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Ngoai ra, cac dong vi khuan CN-R1, CN-R15,
CN-L4, CN-L6, va CN-L7 déu san sinh polyphenol
tong so tir 1711,60+33,40 dén 2114,07+55,92 mg
GAE/mL va flavonoid tong s tir 73,27+4,75 dén
99,69+4,75 mg QE/mL, mé duong cho viéc khao sat
sau hon dé xac dinh ba dong vi khuan tiém
nang nhit.

Bang 2. Khi ning chéng oxy héa va khang viém ciia cic dong vi khuin ndi sinh tir cdy Manh Cong

Ham lrong chit chdng oxy héa hodc chat khang viém (mg chat chuin®/mL

dich chiét ngoai bao)

DPPH (5)

pong TAC@)(mg  RP (4) (mg (mg viem (6
STT vi TPC (1) (mg TFC (2) (mg vitamin C vitamin C vitamin C (mg DE
Khuin GAE/mL dich QE/mL dich tuwong tuwong twong twon
Iy . . % . g
chiét ngoai chiét ngoai dwong/mL dwong/mL dwong dwong/mL
bao) bao) dich chiet dich chiet /mL dich . <X
A - <X dich chiét
ngoai bao) ngoai bao) chiét tL
.1 ngoai bao)
ngoai bao)
1 CN-R1 2114,07+£55,92®  99,69+4,752 611.38+19.489  216.39+5.88°  0.59+0.042  0.45+0.01%°
2 CN-R2  158,52459,26™  72,01+4,75¢ 673.33+£11.02¢ 86.69+1.751 - 0.40+0.01h
3 CN-R3  1795,56+64,58%¢  7,23+3,931 591.26£18.13¢  172.69£16.36¢  0.16+0.02"  0.45+£0.01%
4 CN-R4 1210,37+102,91%  76,53+3,94*  566.42+25.38% 160.08+11.67% - 0.32+0.01k
5 CN-R5  951,11+60,63"  27,36+3,77%  487.17£14.15%  146.64+9.47°F - 0.39+0.01M
6 CN-R6  425,19+£72,95%  68,87+3,77¢ 428.36+20.93M  126.47+£5.04%  0.19+£0.03"  0.37+0.01%
7 CN-R7  810,37+57,851  17,30+2,8887  530.25+48.93¢f  156.72+8.774 - 0.43+0.01¢°
8 CN-R8 1254,81+58,79°¢  5,35+2,88; 424.59+9.50M 95.38+7.33h - 0.45+0.0124
9 CN-R9  210,37+51,85™  91,5143,77° 166.42£10.88%"  103.78+5.51&1  1.44+£0.01*  0.42+0.01°¢
10 CN-R1( 1943,70+67,89%  46,23+3,77% 443.77+£6.19¢"  110.50+4.53¢1  1.03£0.059  0.42+0.01°f
11 CN-R1  751,11+£85,431  13,52+2,88™ 1067.36£9.00°  121.43+6.06  0.18+0.03"  0.41+0.01"
12 CN-RI1. 1084,44+85,438"  34,28+3,93¢f 993.77+10.71°  47.48+8.77k 0.92+0.03°  0.45+0.01%
13 CN-R1. 640,00+51,85! 53,77+3,774 447.55+6.19¢" 57.00+5.601 1.21£0.03*  0.39+0.01h
14 CN-R1: 365,93+59,261 7,953,001 106.98+£19.26™  25.63+4.20% 1.03£0.06¢  0.45+0.01%
15 CN-R1: 2054,81+64,58> 87,11+3,93% 385.91+£6.070  300.4246.20®  1.26+0.04>  0.43+0.01°°
16 CN-T1 94,32+33 4™ 5,97+3,93i 61.70+£18.37™  320.59+8.53% 1.1240.03%4  0.4440.01°°
17 CN-T2 1121,48+85,43 19,18+2,882%  108.87+41.88"™ 124.79+6.06%  0.51+0.032  0.46+0.01?
18 CN-L1  1440,00+57,85°  48,11+3,77¢ 583.71£16.62%  177.73+£5.51¢ - 0.40+0.01¢"
19 CN-L2  2284,44494,57*  21,07+3,93¢ 684.34+11.44°  43.28+4.39ik 0.13+0.02"  0.46+0.01°
20 CN-L3  1269,63+58,79°¢  7,86+4,751 455.09+6.608"  36.27+8.75Kk - 0.44+0.01b*
21 CN-L4 1951,11£65,84%  73,27+4,75° 99.43+£5.89™  153.92+16.22%  0.74+0.03F  0.36+0.01
22 CN-L5 1306,67+75,18°"  10,38+6,80" 220.19+£7.72%  114.71+4.68¢" - 0.42+0.01¢¢
23 CN-L6 1928,89+65,84>  90,25+4,75% 358.24+5.69i 145.80+7.47¢ - 0.40+0.01¢"
24 CN-L7 1711,60+33,40¢  95,91+4,75% 403.8445.20M  293.70+6.06°  0.91+0.03°  0.43+0.01¢F

Ghi chu: (*) chd’trchud”n sur dung trong cdc phwong phap TPC, TFC lan lugt la mg GAE/ mL dich chiét ngoai bao, mg
QFE/ mL dich chiét ngogi bao doi voi TPC va TFC; TAC, RP va DPPH chat chuan sir dung la vitamin C; chat chuan sir
dung trong khao sat khang viém la diclofenac tuwong dwong/mL.

(1): TPC dwoc xdc dinh dya trén diong chudn gallic ¢6 dang y = 0,0027x + 0,0886 (R*=0,9971); (2) TFC dugc xdc dinh
dya trén dwong chudn gallic ¢é dang y = 0,0053x + 0,0125 (R2=0,9987) (3), (4), (5): TAC, RP, DPPH duwoc xdc dinh diwra
vao phuong trinh dwong chudn cia vitamin C lan luot I y = 0,0106x - 0,0024 (R> = 0,9978); y = 0,0119x + 0,0605 (R?
=0,9982) vay =-0,8179x + 1,1592 (R? = 0,9958); (6) ham lwong chit khding viém dwgc xdc dinh dira vao phuong trinh
diong chudn diclofenacy = 6,5792x - 0,0902 (R* = 0,991). Trong cung mot cot, cdc 56 trung binh theo sau boi mot hodc
nhitng chit cdi giong nhau thi khdc biét khéng cé y nghia théng ké ¢ mirc y nghia 5% bang phép thir Tukey’s

3.3. Khio sat kha ning chong oxy hoa in vitro

Stress oxy hoa 1a nguyén nhan chinh gay ra mot
$0 bénh man tinh nhu ung thu, 130 hoa, bénh tim, cac
bénh vé da day do dai thao duong, irc ché mién dich,
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bénh thoai hoa than kinh. Cac san phim chuyén ho4
thir c4p thu duoc tir vi khudn ndi sinh dwoc phat hién
1a ¢6 tac dung khang khuén, chdng oxy hoa, khang
viém (Strobel & Daisy, 2003; Gouda et al., 2016).
Phuong phéap khang oxy hoa tong (TAC), ning luc
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khir (RP) va trung hoa gbc tu do DPPH (2,2-
diphenyl-1-picrylhydrazyl) dugc st dung d€ danh
gia hoat tinh khang oxy hoa thé hién qua Bang 2.

Theo két qua nghién ciru, ham lugng chat khang
oxy hoa ciia dich chiét ngoai bao cac dong vi khuan
ndi sinh trong cdy Manh Cong & phuong phap TAC,
RP va DPPH lan luot dao dong tir 61.70+18.37 dén
1067.36+9.00 mg vitamin C twong duong/mL dich
chiét ngoai bao, tir 25.63+4.20 dén 320.59+8.53 mg
vitamin C twong duong/mL dich chiét ngoai bao va
tir 0.13+0.02 dén 1.44+0.01 mg vitamin C tuong
duong/mL dich chiét ngoai bao. Két qua nghién ctru
cho thiy phwong phap TAC thu dugc gia tri cao nhat
v6i dong vi khuan CN-R11, dat 1067.36£9.00 mg
vitamin C tuong duong/mL dich chiét ngoai bao;
phuong phap RP cho dong CN-T1 véi 320.59+8.53
mg vitamin C tuwong dwong/mL; va phuong phap
DPPH cho dong CN-R9 voéi 1.444+0.01 mg vitamin
C tuong dwong/mL. Tuy nhién, cic dong vi khuan
nay khong sinh tong hgp polyphenol va flavonoid
cao nhit.

Dua vao két qua khao sat hoat tinh khang oxy
hoéa trinh bay bay trong Bang 2 c6 thé thdy CN-R1,
CN-R15 va CN-L7 1a nhitng dong vi khuan c6 kha
nang san sinh chit khang oxy hoa v6i ham luong 6n
dinh & ca 3 phuong phap.

3.4. Khio sat hoat tinh khang viém in vitro

Viém 1a mdt phan tmg co ban cua h¢ thdng mién
dich nham loai bo mam bénh nhu virus, vi khuan,
chit kich thich, khoi phuc té bao vé trang thai binh
thuong va thay thé cic moé bi pha huy
(Emmendoerffer et al., 2000). Viém va stress oxy
hoa c6 mdi lién hé chit ché véi nhau vé sinh ly va
bénh tat (Ambade et al., 2012).

Su bién tinh protein 1a mot trong nhimg nguyén
nhén gdy viém (Leelaprakash et al., 2011). Hoat tinh
khang viém in vitro cia dich chiét ngoai bao cac
dong vi khuén noi sinh trong cdy Manh Cong dugc
khao sat thong qua hoat dong rc ché sy bién tinh cia
albumin huyét thanh bo (BSA) duoc trinh bay &
Béng 2.
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Dua vao két qua thu dugc & Bang 2, ham luong
chat khang viém cia cac dong vi khudn ndi sinh
trong cdy Manh Cong dao dong tir 0.3240.01 dén
0.46+0.01 mg diclofenac twong dwong/mL dich
chiét ngoai bao. Dong vi khuan ¢ dong vi khuan CN-
R1 dat gia tri 0.45+0.01 mg diclofenac tuong
duong/mL dich chiét ngoai bao, tiép theo 1a dong vi
khuan CN-R1, CN-R3, CN-R7, CN-R8, CN-R12,
CN-R14, CN-R15, CN-T1, CN-T2, CN-L2, CN-L3
va CN-L7 c6 kha ning san sinh chit khang viém
nhiéu hon cac dong vi khuan con lai.

3.5. Két qua nhén di¢n vi khuin

Céc két qua sang loc cho thay, dong vi khuan
CN-R1, CN-R15, CN-L7 c6 kha nang san sinh ham
lwong polyphenol, flavonoid, chéng oxy hoa va
khang viém kha cao va 6n dinh qua cac khao sat.
Nguoc lai, cac dong vi khudn khac thé hién sy khong
6n dinh vé kha nang san sinh chit chong oxy hoa va
khang viém. Do d6, nghién ctru da chon dong vi
khuan CN-R1, CN-R15, CN-L7 dé giai trinh ty doan
gene 16S rDNA. Trinh ty sau d6 dugc so sanh véi
céc trinh ty trong dong trong ngan hang gene bang
cong cu BLAST cua NCBI (National Center for
Biotechnology Information).

Dua vao cac dic diém hinh thai khuén lac, hinh
thai té bao vi khuan va két hgp véi qua trinh giai
doan gene 168 rDNA c6 2 dong vi khuan thudc chi
Enterobacter va 1 dong vi khuan thudc chi Bacillus.
Dong vi khuan CN-R1 ¢6 méi quan hé di truyén gan
gili v6i Bacillus cereus strain EB14. Két qua nay
twong (mg vai dic diém khuan lac ciia dong vi khuén
Bacillus sp. (hinh dang khuén lac tron, bia rang cua,
mau tring duc) va dic diém té bao (Gram duong,
hinh que) d3 dugc mé ta. Hai dong vi khudn
CN-R15 va CN-L7 c¢6 mdi quan hé di truyén gan giii
V61 Enterobacter  quasiroggenkampii  strain
WCHECL1060 (Bang 3). Két qua nay tuong g
v6i dic diém khuan lac cua dong vi khuan
Enterobacter sp. (hinh dang khuan lac tron, bia
nguyén, mau trang hodc vang) va dic diém té bao
(Gram am, hinh que) da dugc mo ta

Bang 3. Két qua dinh danh ba dong vi khuin tuyén chon

Dong vi Loai twone ddn by dai doan  Mirc df twong Accession
khuan g g gene (bp) dong (%) number
CN-R1 Bacillus cereus strain EB14 1326 99,85% MT 256104.1
Enterobacter quasiroggenkampii o

CN-R15 strain WCHECL 1060 1360 99,85% NR 179166.1
Enterobacter quasiroggenkampii o

CN-L7 strain WCHECL 1060 1360 99,85% NR _179166.1
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Hinh 2. Pic diém hinh thai khuin lac va té bio ciia cac dong vi khuén

Ghi chii: A: Dong vi khudn Bacillus sp. CN-R1 Gram dwong, hinh que, B: Dong vi khudn Enterobacter sp. CN-R15 Gram
am, hinh que, C:, dong vi khuan Enterobacter sp. C:N—L7 Gram dm, hinh que. Hinh lgén trai la dac diém khuan lac; Hinh
o gitra la dac diém Gram,; Hinh bén phai la dac diém hinh dang té bao dudi kinh hién vi dién tir quét (SEM)

Bacillus cereus 12 vi khudn Gram dwong, hinh kich thich sy khang bénh dbi véi Pseudomonas
que, sinh bao tir va ky khi. Bao gém it nhat tam loai syringae pv. tomato (Wang et al., 2018). Diéu nay
¢6 quan hé gan giii: B. anthracis, B. cereus, B. cho thay cac khu vuc r& cua thuc vat c6 thé 1a moi
thuringiensis, B. mycoides, B. pseudomycoides, B. truong song tu nhién cla B. cereus.

weihenstephanensis, B. cytotoxicus va B. toyonensi
(Liu et al., 2015). Ngoai trir B. cytotoxicus, 1a loai
khéc biét nhat trong nhom véi bd gene dai 4,085 Mb,
cac loai thugc nhém B. cereus thuong cé bo gene
voi kich thude tix 5,2 dén 5,9 Mb va céc trinh tu gene
16S rRNA rat giéng nhau (Lapidus et al., 2008).

Chi Enterobacter thudc ho Enterobacteriaceae,
1a vi khudn Gram am, c6 hinh que, ky khi tuy ¥,
khong tao bao tir, 1én men duong thanh lactic acid,
¢6 moi trudng song rat da dang nhu trong dit, nude
va séng n0i sinh thuce vat. Chi Enterobacter da duwoc
bao cao c¢o hai loai moi la Enterobacter

Mot s6 chung B. cereus ndi sinh c6 thé gitip thuc quasiroggenkampii va Enterobacter quasimori.
vat phat trién tot hon va giam mam bénh (Halverson Trinh ty gene 16S rRNA cua chung Enterobacter
et al., 1993; Dutta et al., 2013). Gan déy, co nghién quasiroggenkampii giéng khoang 99% véi trinh ty
ctru cho ring chung B. cereus AR156 c6 kha ning gene ciia mot s& loai Enterobacter bao gbm E.
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asburiae, E. cloacae, E. hormaechei, E. kobei va E.
ludwigii va dugc dy doan bo gene co6 kich thudc 4,8
Mb (Wu et al., 2020).

4. KET LUAN

Nghién ctru di phan 1ap dugc 24 dong vi khuan
ndi sinh trong cay Manh Cdng. Sau khi thyc hién
cac khao sat, kha ndng sin sinh ham lugng
polyphenol, flavonoid, chéng oxy hoa va khang
viém da tuyén chon dwoc 3 dong vi khuan tiém
ning, trong d6 c6 2 dong vi khuin thudc chi
Enterobacter va 1 dong vi khuan thudc chi Bacillus.
Két qua nghién ctru trén di lam tién dé cho cac
nghién ciru tiép theo nhu khao sat toi wu didu kién
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