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TOM TAT

Vi khudn néi sinh trong cdy ciic chi thién mém c6 kha nang khdng oxy hod
va khéng viém in vitro diroc phén Idp va tuyén chon. Hoat tinh khdng oxy
héa ciia céc dong vi khudn ni sinh duwgc xde dinh nhor vao phirong phdp
khang oxy héa tong s6, néng luc khi va trung hoa goc tw do 2,2-diphenyl-1-
picrylhydrazyl. Hoat tinh khéng viém cia cdc dong vi khuan néi sinh diroc
xac dinh dwa vao kha nang vec ché su bién tinh albumin huyét thanh bo. Cac
dong vi khudn ngi sinh c6 khd néng san sinh chat khang oxy héa véi ham
lwong dao dong tiv 1,0420,31 dén 358,7417,9 mg ascorbic acid equivalent
(AAE)/mL. Ham heong chat khéng viém ciia céc dong vi khudn néi sinh dao
dong tir 0,4020,01 dén 4,1620,06 mg diclofenac equivalent (DE)/mL. Ham
liwong polyphenol va flavonoid cia cdc dong vi khuan néi sinh tao ra lan heot
dao dong tir 12,940,2 dén 23,8240,1 mg gallic acid equivalent (GAE)/mL va
13,942,8 dén 252,842,8 quercetin equivalent (QE)/mL. Cdc dong vi khudn
néi sinh trong ciic chi thién mém cho thdy tiém néng san sinh cdc cdc hop
chat khang oxy héa va khdng viém.

Tir khod: Ciic chi thién mém, khdng oxy héa, khéng viém, vi khudn ngi sinh
ABSTRACT

The study aimed to identify endophytic bacterial strains in Elephantopus
mollis with anti-oxidant and anti-inflammatory properties in vitro.
Endophytic bacterial strains’ antioxidant activity was determined using the
method of total antioxidant capacity, reducing power, and neutralizing 2,2-
diphenyl-1-picrylhydrazyl free radical. The anti-inflammatory activity of
endophytic bacterial strains was assessed by their ability to inhibit bovine
serum albumin denaturation. Endophytic bacterial strains could produce
antioxidants with concentrations ranging from 1.04+0.31 to 358.7+17.9 mg
AAE/mL. Endophytic bacterial strains' anti-inflammatory content ranged
from 0.40£0.01 to 4.16+0.06 mg DE/mL. The findings of the research
indicate that the polyphenol and flavonoid content of endophytic bacterial
strains relates to their antioxidant and anti-inflammatory. The polyphenol
and flavonoid content of the endophytic bacterial strains ranged from
12.9+0.2 dén 23.8+0.1 mg gallic acid equivalent (GAE)/mL va 13.9+2.8 dén
252.842.8 quercetin equivalent (QE)/mL, respectively. Elephantopus mollis
endophytic bacterial strains have the capacity to generate secondary
metabolites that have anti-inflammatory and antioxidant abilities.

Keywords: Anti-inflammatory, antioxidant, endophytic bacteria,
Elephantopus mollis
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1. GIOI THIEU

Viém 14 mot co ché phong thu cua co thé con
ngudi ddi véi cac tac dong c6 hai tir bén ngoai va
ndi sinh do sy pha hiy té bao co hoc, hoa hoc hodc
sinh hoc. Cytokine tham gia vao phan Gng viém
dugc dic trung 1a cac cytokine tién viém nhu
interleukin (IL)-1p, IL-6 va TNF-a (tumor necrosis
factor ) va cac cytokine khang viém (interleukin-
IRa, interleukin-4, interleukin-10) va TGF-f1
(transforming growth factor-f1) (Han & Yu, 2014;
Matsuda et al., 2019). Céc cytokine tién viém ting
cuong nhiém tring toan than va bat dau phan tmg
micn dich v6i bénh tt, trong khi cac cytokine khang
viém chong lai nhig tac dong nay dé giam viém va
thiic ddy qua trinh lanh vét thuong. Ngoai ra, tinh
trang viém con thuc ddy va diéu chinh nhiéu phan
ung sinh hoc nhu apoptosis, hoai tir va tu thuc bao
do stress oxy hoa (He et al., 2016). Stress oxy hoa
va viém dugc chimg minh c¢6 méi li€n quan mét thiét

v6i nhau. Sy hién dién cua cac té bao viém dan dén
qua trinh nitrat hoa va oxy hoa cac dai phan tir sinh
hoc nhu protein, lipid, DNA va RNA. Qua trinh nay
tao ra nhiéu gdc tu do, bao gdbm ca cac loai oxy phan
ung (reactive species oxygen, ROS) va nito phan
ung (reactive species nitrogen, RNS) la nguyén
nhan cua stress oxy hoa. Qua trinh viém va stress
oxy hoa ket hop v&i nhau dan dén nguy co méc cac
bénh 1y vé tim mach, ung thu, dai thao dudng, viém
gan, suy than va thoai hoa than kinh (Vona et al.,
2021; Scarian et al., 2024). Viém va stress oxy hoa
¢6 thé duge kiém soat bang cach bd _sung cac hop
chat chuyén hoa thir cap ¢co nguon gbc tir thuc vat.
Tuy nhién, sO luong cac hoat chat chuyén hoa thu
cap do thyc vat tao ra trong moéi truong song tur
nhién thuong thip va phu thude vao cac yéu t6 moi
truong, trang thai sinh 1y va tudi cua thuc vat. Bén
canh d6, thuc vat bi khai thac dé ly trich cac hop
chat chuyén hoa thir cAp qua mirc dé thuong mai hoa
dan dén nguy co can kiét. Qua trinh tong hop nhan
tao cdc chat chuyén hoa thir cap thuc vét thudng
khong dat hiéu qua cao do cac phan tmg trao d6i chat
phtrc tap (Pyne et al., 2019; Ogbe et al., 2020). Do
d6, cac nha khoa hoc dang quan tam tim kiém ngudn
cung cap cac hop chat chuyén hoa thir cip méi co
tac dung tuong ty nhu thyc vat [am thude.

Nhiing phat trién méi trong hé sinh théi vi sinh
vat cho théy réng mot s6 kha nang chiu dung hoac
dé khang cuia thyc vat khong chi bat ngudn tir thuc
vat ma con tir khuén ndi sinh. Vi khuan noi sinh
khong chi giup kich thich sinh trudng ¢ thuc vat ma
con c6 kha nang san xut ra cac hop chét chuyén hoa
tha céip ¢6 loi cho thuc vat (Ogbe et al., 2020; Wu
et al., 2024). Cac hop chét chuyén hoa thtr cap nay
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cling s& hiru nhiéu hoat tinh sinh hoc c6 gia tri ddi
v6i con ngudi. Nhidu nghién ciru phan 1ap vi khuan
noi sinh trén cac loai thuc vat khac nhau da duoc
thuc hién. Tuy nhién, cac nghién ctru vé vi khuan
ndi sinh ¢o6 hoat tinh khang oxy hoa va khang viém
trong va ngoai nudc cia cdy cuc chi thién mém van
chua duoc thyc hién.

Cuc chi thién mém 1a mot cdy thude co cong
dung diéu trj cam, sét, ho, hong sung dau, dau bung,
viém két mac, viém than, tiéu chay, vang da, myun
nhot thanh nhiét, giai doc, khoan trung ha khi va lgi
tiéu. Nhiéu cong trinh nghién ctru cho thay, ctc chi
thién mém co kha ning khéng oxy hoa, khang viém,
khang khuan, bao vé gan va gay doc té bao ung thu
(Ngoc et al., 2020; Phuc et al., 2020; Thanh va ctv.,
2022, Tam et al., 2023). Nghién ctru nay tip trung
vao hoat tinh sinh hoc cua céc dong vi khuan noi
sinh trong cdy cuc chi thién mém, budc ddu nhim
tim ra dong vi khuén noi sinh ¢o6 hoat tinh sinh hoc
tiém nang.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén li¢u

Cay ctc chi thién mém duoc thu vao thang 6
nam 2021 tai Thién C4m Son, huyén Tri Ton, tinh
An Giang. Cay clic chi thién mém dugc nhan dién
dya vao dic diém hinh thai theo mé ta trong bo sach
cay co6 Viét Nam cua Pham Hoang Ho (2003). Dac
diém hinh thai cta cdy cuc chi thién mém duoc trinh
bay trong Hlnh 1
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Hinh 1. Hinh thai ctc chi thién mém

Ghi chii: A, E la hoa déau kép; B la la non dén ld truong
thanh; C, F la toan bé cdy, D la bg nhi dvc va nhuy cdi;
G la hat; H la than va la.
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2.2. Thiét bi va héa chét

Hoa chét: moi truong potato dextrose broth
(Himadia, An Do), ethanol (Cemeco, Viét Nam),
hydrogen peroxide (Xilong, Trung Qubc, bo nhudém
Gram (Nam Khoa, Viét Nam), agar (Hai Long, Viét
Nam), Folin-ciocalteu (Merck, BDuc), sodium
carbonate (Xilong, Trung Qudc), gallic acid (Meck,
buc), aluminum chloride hexahydrate (Xilong,
Trung Qudc), natri hydroxide (Merck, Duc),
quercetin (Merck, Puc), kali ferricyanide (Merck,
Puc), ferric chloride (Merck, Dtic), trichloroacetic
acid (Merck, Puc), 2,4,6-Tris(2-pyridyl)-s-triazine
(Sigma-Aldrich, My), ascorbic acid (Sigma-
Aldrich, My) va sodium nitrite (Xilong, Trung
Qudc) va mot sb hoa chit khac.

2.3. Phuong phap nghién ciru

2.3.1. Phan lap vi khudn néi sinh trong cdy ciic

chi thién mém

Vi khuén néi sinh dwoc phan lap tir cac mau ré,
than va 14 ciia cdy cuc chi thién mém theo mo ta cia
Patle et al. (2018). Mau tir cac bd phan ciia cay duoc
cit thanh nhing doan c6 chiéu dai tir 2-3 cm, rira
sach bang nudc cat vo tring. Khir tring bé mat mau
bang ethanol 70% trong 5 phut, rira sach bang nudc
cét vo tring, ngam trong NaClO 2% trong 3 phiit va
rira lai ba lan béng nude vo trung. Sy hién dién cua
vi sinh vat con sot lai trén bé mat mau sau khi khir
trang dugc kiém tra bang cach hut 50 pL nude cat
rira mau lan cudi cung trai vao moi trudng potato
dextrose agar (PDA) va i ¢ 30°C. Néu sau 24 gid
khong phat hién cac khuan lac trén dia petri thi
ching t6 bé mit mau da duogc vo trung tuyét dbi. Vi
khuan phéan lap dugc tir cic mau nay chinh 1a vi
khuan noi sinh trong ré, than va l4 cta cay cuc chi
thién mém. MAiu sau khi khur trung duoc nghién
trong dung dich dém phosphate (pH 7) va dé ling
trong 10-12 phit trong ti cay vo trung. T1ep theo sau
d6, 100 pL phan dich bén trén cho vao éng nghiém
chira 10 mL méi truong PDA ban dac da dugc chuén
bi trude, G 24-48 gio & 30°C. Sy phat trién cua vi
khuén noi sinh tao thanh vong tring duc (vong
pellicle) cach bé mat méi truong 2-4 mm. Vi khuén
ttr vong tréng duc duogc thu nhan, nudi céy va tach
rong cho dén khi thuan chung. D6 thuin ching cia
cac dong vi khuén duoc xac dinh dua trén cac dic
diém kiéu hinh nhu hinh thai khuan lac, mau séc,
kich thudc va phan tng Gram. Piac diém té bao vi
khudn dugc quan sat bang kinh hién vi quang hoc
(Olympus, Japan).

. Dich ngoai bao cta cac dong vi kh}lén duoc thu
bang cach nudi tang sinh 200 pLvi khuan trong 9800
pL moéi truong potato dextrose broth (PDB)
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(ODgo=0,5), pH 7, 24 gio & 30°C trén may lic
ngang 200 vong/phut. Sau 24 gid, dich nudi tang
sinh dugc ly tdm 3000 vong/phut trong 15 phut loai
bo t€ bao thu duoc diph ngoai bao. Dich ngoai bao
duoc luu trit & 4°C dé sir dung cho céc thi nghi¢ém
trong nghién ctru.

2.3.2. Dinh lwong polyphenol va flavonoid tong

Dinh lwgng polyphenol tong

Polyphenol tong (TPC) dugc dinh luong theo
Dai et al. (2024) c¢6 diéu chinh. Ong nghiém duoc
cho vao lan luot 50 pL nu6e khir ion, 50 pL dich
ngoai bao, 50 uL thudc thir Folin—Ciocalteu va lic
déu; tiép tuc thém vao 50 pL Na,CO3 10% va u &
40°C, 30 phut trong bé diéu nhiét. Cudi cing hdn
hop phan tmg duogc do d6 hap thu quang phd & bude
song 765 nm. Ham luong TPC duoc xac dinh dya
trén phuong trinh dudng chuan gallic acid (voi don
vi la mg gallic acid equivalent (GAE)/mL dich ngoai
bao).

Phwong phdp dinh lwgng flavonoid tong

Flavonoid téng (TFC) dugc dinh lugng theo md
ta cta Dai et al. (2024) nhu sau: Lic déu dng nghiém
chira 1 mL dich ngoai bao, 1 mL nudc khir ion, roi
thém vao 200 uL NaNO, 5% dé yén 5 phit, tiép tuc
thém 200 pL AICl; 10% va lic déu. Sau khi i 6 phut,
hdn hop phan tmg duoc thém 2 mL NaOH 1 M, tiép
tuc thém nude cho du 5 mL. D6 hip thu quang phd
cua phan tng dugc do ¢ budc song 510 nm. Ham
luwong TFC trong 1 mL dich ngoai bao dugc xac dinh
dwa trén phuong trinh dudng chuan quercetin (véi
don vi 1a mg quercetin equivalent (QE)/mL dich
ngoai bao).

2.3.3. Khdo sat hoat tinh khang oxy héa in vitro

Khio st hiéu qua trung hoa goc tw do 2,2-
diphenyl-1-picrylhydrazyl (DPPH)

Khé ning trung hoa gbc ty do DPPH cua dich
ngoai bao dugc thyc hién theo mé ta ctia Sharma and
Bhat (2009) c6 hiéu chinh. Phan tng gém 20 pL
DPPH ( ndng d6 1000 pg/mL) phan img véi 480 uL
dich ngoai bao ¢ nhiét d¢ 30°C, 30 phut trong diéu
kién t6i. Sau khi @ 30 phut, do hp thu quang phd
duoc do ¢ budc song 517 nm.

Khdo sat nang lywc khir (Reducing power, RP)

Kha nang khang oxy hoa dugc danh gia dya vao
nang luc khr dugc thuc hién theo mo ta cua Oyaizu
(1986), co6 diéu chinh; 1an lwot cho vao dng
eppendorf 100 pL dich ngoai bao, 100 pL dém
phosphate (0,2 M, pH 6,6) va 100 pL K3;Fe(CN)s
1%, va i ¢ 50°C trong 20 phat. Sau khi u, 100 pL
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CCl3COOH 10% duge thém vao hdn hop phan tmg
va ly tim 3000 vong/phut trong 10 phut; 150 pL
phan dich sau khi ly tim dwoc sir dung phan ing voi
150 uL FeCls 0,1%, lic déu. P9 hap thu quang phd
ctia hdn hop phan g duoc do & bude song 700 nm.

Khio sdt khd ning khdng oxy héa tong (total
antioxidant capacity, TAC)

Phuong phap phosphomolybdenum theo mé ta
ctia Prieto et al. (1999) duoc sir dung dé khao sat kha
ning khang oxy hoa tong sb. Dich ngoai bao dugc
sir dung 14 300 pL dé phan tmg v6i 900 pL dung
dich TAC trong 90 phut 6 nhiét do 95°C. Do héip thu
quang phd duge do & bude song 695 nm.

Ascorbic acid dugc st dung lam chat ddi chimg
dwong va moi truong PDB duoc st dung lam dbi
ching &m cho cac phuong phéap khang oxy hoa néu
trén. Dua trén phuong trinh duong chuin ascorbic
acid, ham luong chat khang oxy hoa c6 trong dich
ngoai bao duoc biéu dién dudi dang mg ascorbic
acid equivalent (AAE)/ mL dich ngoai bao.

2.3.4. Khao sat kha nang khang viém in vitro

Khé nang khang viém cta dich ngoai bao dugc
xac dinh dua trén su (e ché sy bién tinh protein
albumin theo phuong phap cta Shah et al. (2017) cé
hiéu chinh; sir dung 150 pL albumin huyét thanh bo
(bovine serum albumin, BSA) 5% phan ung véi 150
uL dich ngoai bao & 27°C trong 15 phut. Protein
BSA trong phan g bi bién tinh bang cach u & 80°C
trong 10 phut. Sau khi lam mat, mat do quang cua
hon hop phan ting duge do & budc séong 660 nm.
Diclofenac duoc sir dung nhu chat déi chimg dwong
dé xay dung phuong trinh duong chuan. Kha ning
khang viém cua cac dong vi khuén ndi sinh dugc
biéu dién dudi dang ham lugng chat khang viém cé
trong dich ngoai bao twong duong diclofenac (mg
diclofenac equivalent (DE)/mL dich ngoai bao).

2.3.5. Dinh danh mét so dong vi khudn néi sinh

trong cdy ciic chi thién mém

Sau khi khao sat kha nang san sinh polyphenol,

flavonoid, ciing nhu kha nang khang oxy héa va
khéng viém, dong vi khuan thé hién hoat tinh cao
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duoc tuyén chon dé dinh danh. Trinh tu gene 165
rRNA cuia cac dong vi khuan néi sinh dwoc khuéch
dai bang phan tmg PCR (Polymerase Chain
Reaction) theo mé ta cia Aravind et al. (2009). Céc
doan mdi dwoc s dung cho phan Gng PCR dé
khuéch dai gene /6S rRNA cta cac dong vi khuan
ndi sinh la 27F (5'-AGAGTTTGATCCTGGCTC
AG-3") va 1492R (5'- TACGGTTACCTTGTTACG
ACTT-3). Phan tng PCR dugc thuc hién ¢ 95°C (5
phut), 35 chu ky nhu sau: 94°C (1 phut), 53°C (1
phit), 72°C (1,5 phut) va 72°C (5 phat). San pham
PCR cua gene /68 rRNA dugc giai trinh tu tai cong
ty Macrogen (Macrogen, Inc. Seoul, Han Qudc).
Céc so sanh BLASTN dugc thyc hién dé chon ra cac
dong vi khuén c6 do twong ddng cao. Ciy phat sinh
chung loai cuia cac dong vi khuan ndi sinh dwa vao
trinh tu gene /6S rRNA duoc xdy dyng bang phan
mém Molecular Evolutionary Genetics Analysis
Version 11.0.13 (MEGA 11.0.13).

2.3.6. Thong ké phan tich s6 liéu

Két qua dugc xir 1y théng ké theo phuong phap
ANOVA (kiém dinh Tukey’s) bang phin mém
Minitab 16.0. S liéu duoc trinh bay dudi dang
MEAN+SEM.

3. KET QUA VA THAO LUAN

3.1. Phén lap cac dong vi khuin ndi sinh

trong ciy ciic chi thién mém

Tir r&, than va 14 ciia cdy cuc chi thién mém phan
1ap duoc 19 dong vi khuén noi sinh. Trong do c6 4
dong phén 1ap tur 1& chiém 21,1%, 10 dong phan lap
tir than chiém 52,6% va 5 dong phan lap tir 14 chiém
26,3%. Cac dong vi khuan ndi sinh trong cdy ctc chi
thién mém dugc ma hoa cu thé nhu sau: EM-Rx,
EM-Sx, EM-Lx véi MP: Elephantopus mollis, R:
Root (ré) S: Stem (than) va L: Leaf (la). Cac dong
vi khudn néi sinh phan lap trong nghién ctru nay déu
6 dac tinh la sinh truong va phat trién trong didu
kién vi hiéu khi, khi phat trién tao thanh mang moéng
pellicle cach mat méi truong khoang 0,5-1 cm. Pac
diém hinh thai khuan lac va té bao cia céc dong vi
khuén ndi sinh trong cay cic chi thién mém duoc
liét ké va mo ta cu thé trong Bang 1 va Bang 2.
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Bang 1. Dic diém hinh thai va teé bao ctia cac dong vi khuan ngi sinh trong cay cuc chi thién mem

Hinh dang khuin

Kich thwée Hinh dang té

Dong vi Dang D9 Mau sic

khuan lac bia noi (mm) bao/Gram
EM-L1 Tron nho Nguyén Mo 0,1 Trang sira Que/Am
EM-L2 Tron nho Nguyén Lai 1,0 Tréng nga Que/Duong
EM-L3 Tron nho Nguyén Mo 0,5 Trangsita  Que/Duong
EM-L4 Tron nho Nguyén Mo 0,1 Tringnga  Que/Am
EM-L5 Tron to Nguyén Lai 3,0 Tringnga  Cau/Duong
EM-S1 Tron nho Nguyén Lai 1,5 Tring nga Que/Duong
EM-S2 Tron to Réng cua Lai 2,0 Tring nga Que/Duong
EM-S3 Tron nho Nguyén Mo 1,5 Tringsita  Que/Duong
EM-S4 Tron nho Nguyén Lai 0,1 Tring nga Que/Duong
EM-S5 Tron nho Nguyén Mo 0,1 Tring duc Que/Duong
EM-S6 Tron nho Nguyén Mb 0,5 Tringsita  Caw/Am
EM-S7 Tron nho Nguyén Lai 1,5 Tringnga  Cauw/Am
EM-S8 Tron nho Nguyén Lai 1,5 Tring sita  Cau/Duong
EM-S9 Tron nho Nguyén Mo 0,1 Tringnga  Cau/Am
EM-S10 Tron nho Nguyén Mo 0,1 Trang duc Que/Am
EM-R1 Tron nho Nguyén Lai 1,5 Tringnga  Que/Am
EM-R2 Tron to Nguyén Lai 2,0 Tring nga Que/Duong
EM-R3 Tron nho Nguyén Mo 0,5 Tringsita  Cau/Duong
EM-R4 Tron nho Nguyén Mo 0,1 Tring nga Céau/Duong

Két qua & Bang 1 va Bang 2 cho thiy, khuén lac
cac dong vi khudn néi sinh phan lap dugc déu co
dang hinh tron. Kich thudc khuan lac trong khoang
0,5 mm dén 3 mm. Khuan lac mau tring nga c6 11
dong (chiém 57,89%), mau tring sita co 6 dong
(chiém 31,58%) va tring duc c6 2 dong (chiém
10,53%). Té bao vi khuan hinh que ¢6 12 dong
(chiém 63,16%) va hinh cau c6 7 dong (chiém
36,84%). Cac dong vi khuan noi sinh trong cay ciic
chi thién mém c6 ca Gram duong (12 dong, chiém
63,16%) va Gram am (7 dong, chiém 36,84%).

Bang 2. TY 1¢ dic diém hinh thai khuén lac va té
bao ciia cac dong vi khuan néi sinh

Chitieu Mo t lwﬁg T({Alg
Hinh dang Tron nho (<2 mm) 16 84,2
khuan lac  Tron 16n (> 2mm) 3 15,8
Hinh dang Que 12 632
té bao Cau 7368
Gram Am 7 368
Duong 12 63,2

Trang nga 11 579

Mau séc Tréng duc 2 10,5
Tring sita 6 31,6

ponsi MO 07526
) Lai 9 474

. Nguyén 18 94,7
Bia Réng cua 1 5,3
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3.2. Ham lwong polyphenol va flavonoid
tong

Polyphenol va flavonoid 1a nhitng nhém chat
thién nhién c6 tac dung ting cuong sirc khoe tiém
ning. Méi tuong quan giita viéc st dung
polyphenol, flavonoid va viéc giam cac yéu té nguy
co méc cac bénh man tinh da dwoc chimg minh (Di
Lorenzo et al., 2021). Polyphenol, flavonoid cé
ngudn gbc tir thuc vat da duge nghién ciru va sir
dung dé bao vé strc khoe con nguoi tir rat 1au. Bén
canh ngudn polyphenol va flavonoid c6 ngudn gbe
tur thyc véat, cac dong vi khuan ndi sinh trong cdy cuc
chi thién mém ciing c6 thé san sinh ra polyphenol va
flavonoid. Ham lugng polyphenol va flavonoid do
cac dong vi khuin ndi sinh trong cdy ciic chi thién
mém san sinh ra duoc trinh bay trong Bang 3. Cac
dong vi khudn néi sinh trong cay cuc chi thién mém
¢6 kha nang san sinh polyphenol v6i ham lugng dao
dong tir 12,940,2 dén 23,8+0,1 mg GAE/mL dich
ngoai bao va ham lugng flavonoid dao dong tir
13,942,8 dén 252,7+2,8 mg QE/mL dich ngoai bao.
Dong vi khuan EM-L1, EM-L3 va EM-S10 c6 kha
ning san sinh polyphenol va flavonoid nhiéu hon
khac biét c6 ¥ nghia théng ké (p<0,05) so véi cac
dong vi khuan con lai.

3.3. Hoat tinh khang oxy hoa in vitro

Chat khang oxy hoa 1a cac hop chét c6 kha ning
ngan ngulra, tri hoan hoac e ché qua trinh oxy hoa
deoxyribonucleic acid, lipid mang va protein, do dé
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bao vé truc tiép t& bao khoi tén thwong oxy hoa (Rao
et al.,, 2021). Kha nang khang oxy hoda cua dich
ngoai bao tir cac dong vi khuan ndi sinh trong cay
cic chi thién mém dd dugc xac dinh dua trén
phuong phap TAC, RP va DPPH, day la cac thi
nghiém khang oxy hoa phd bién da duoc st dung
rong rdi dé danh gia hoat tinh khang oxy hoa trén
nhiéu ddi twong. Kha ning khang oxy héa cua cac
dong vi khuan néi sinh trong cdy ciic chi thién mém
duoc khao sat va trinh bay trong Bang 3.

Hoat tinh khang oxy hoéa tong s6 TAC dya trén
su khir Mo(VI) thanh Mo(V), dugc thé hién thong
qua su tao phttc Mo(V)-phosphate c6 mau xanh 14
déc trung ¢ moi truong acid. Ham luong chit khang
oxy hoa tong sb cia cac dong vi khuén noi sinh phan
lap trong cdy ctc chi thién mém khac nhau (Bang
3), thay d6i tr 19,1+0,9 dén 358,7+17,9 mg
AAE/mL dich ngoai bao. Ham luong chat khang
oxy héa TAC cao nhat ¢ dong vi khuan EM-LI
(358,7+17,9 mg AAE/mL dich ngoai bao) cao hon
18,8 1an so v6i dong vi khudn c6 ham lugng chit
khang oxy hoa TAC thip nhat 1a EM-S4 (19,1209
mg AAE/mL dich ngoai bao).

Nang lyc khir RP thuong dugc xem la mét chi
thi hoat dong cho dién tir va cling 1a mét co ché trong
hoat dong khang oxy hoa quan trong. Chét khang
oxy héa s& khtr Fe*" trong phirc K3Fe(CN)g trg thanh
Fe?" trong phirc K4Fe(CN)s, sau d6 phirc KsFe(CN)s
s& tac dung voi Fe** ¢6 trong FeCls. Ham lugng chat
¢6 nang lyc khir cua cac dong vi khudn khac biét rat
16n, cu thé dong vi khuén EM-L1 ¢6 kha nang tao ra
chit co nang lyc khu cao nhét 1a 135,4+7,0 mg
AAE/mL dich ngoai bao. Ngugc lai, kha nang tao
chat c6 nang lyc khir thip nhét 1a dong vi khuan EM-
L2 chi tao dugc 1,04+0,31 mg AAE/mL dich ngoai
bao, thap hon dong EM-L1 130,2 lan (Bang 3).

Kha nang trung hoa gbc tu do DPPH ciia cac
dong vi khuén phan 1ap trong nghién ctru nay duoc
khao sat (Bang 3). Ham luong chat khang oxy hoa
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¢6 kha ning trung hoa gdc tu do DPPH dao dong tir
20,9+1,1 AAE/mL dich ngoai bao ¢ dong vi Khuén
EM-L4 dén 38,4+1,9 mg AAE/mL dich ngoai bao &
dong vi khuin EM-L1.

Céc dong vi khuan ni sinh trong cdy cic chi
thién mém di dugc ching minh c6 kha nang tao ra
chét khang oxy hoa, trung hoa hodc khir dugc nhiéu
gbc ty do khac nhau. Két qua khao sat hoat tinh
khang oxy hoa con cho thdy ham lugng chét khing
oxy hoa ¢ ca 3 phuong phap RP, TAC va DPPH c6
su ty 1€ thuan véi ham lugng polyphenol, flavonoid.
Két qua nghién ciru cho thay, dong vi khuan EM-L1
c6 kha nang san sinh ham luong chit khang oxy hoa
téng sb va ham luong chat c6 nang luc khir nhidu
hon dong vi khuidn MV-R3 lan luot 14 3,17 va 1,19
lan. Dong vi khuan MV-R3 1a dong vi khudn noi
sinh trong cay co sen dd dugc nhoém nghién ciru
phan 13p va cong bb (Dai et al., 2024). Nhu vy,
dong vi khudn EM-L1 cho thay kha nang cung cap
ngudn chit khang oxy héa day tiém ning.

3.4. Hoat tinh khang viém in vitro

Viém la phan tng cia co thé dé chdng lai nhidm
tring va tén thuong mé. Co ché viém rit quan trong
dbi voi chuc nang cua sinh vat va duoc kiém soat
chat ché lién quan dén nhiéu yéu té. Viém sinh 1y la
Kkét qua cua sy di nhap bach ciu dén cac mo bj tdn
thuong dé loai bd mam bénh. Tuy nhién, khi ban
chat tw giéi han ciia phan tng viém va co ché kiém
soat khong can bang, tinh trang viém mét kiém soat
¢6 thé dan dén sy phat trién ciia nhiéu bénh nghiém
trong (Scotece & Conde-Aranda, 2022). Nghién ctru
da tién hanh sang loc hoat tinh khang viém cua cac
dong vi khuin noi sinh trong cay cuc chi thién mém
théng qua phan tmg bao vé protein BSA khoi sy bién
tinh do nhiét. Két qua nghién ctru cho thiy, cac dong
vi khudn néi sinh trong cay ctc chi thién mém co
kha niang san sinh chét khang viém véi ham luong
dao dong tir 0,40+0,01 dén 4,16+0,06 mg DE/mL
dich ngoai bao (Bang 3).

Bang 3. Ham lwong polyphenol, flavonoid, chit khang oxy héa va chit khang viém in vitro c6 trong dich
ngoai bao ciia cac dong vi khuan néi sinh trong cay cic chi thién mém

Dong vi khuan _ Polyphenol®  Flavonoid® DPPH® RP® TAC® BSA®
EM-LI 23,7+0,12 252,7+2,8% 38,4+1,92 135,4+7,00  358,7£17,9* 4,16+0,06*
EM-L2 19,3+0,5% 29,6£1,8¢ 32,6 +1.6%¢ 1,0£0,3] 42,7218 0,51£0,01%
EM-L3 21,9+0,3% 208,4+5,6°  354+1,8® 89,8+4,7°  296,5+14,8°  3,60+0,06°
EM-L4 12,9+0,2] 97,5+2,8" 20,9+1,1F  45,1+2,54¢ 139,9+7,08  1,61+0,07¢
EM-L5 19,1+0,1¢ 75,1£1,81  32,1+1,60 46,9+2,6°  106,8+£5,3"  1,25+0,02h
EM-S1 19,140,1%F  158,7+3,6° 32,6£1,64  285+17h  222.9+11,1¢  2,66+0,06¢
EM-S2 12,9+0,2 70,9+£2,8  21,4+1,1¢" 64,243,5¢ 99,3+5,00  1,12+0,01
EM-S3 19,7024 272285 32,1£1,6™  237+14i  389+194 0,41+0,01¥
EM-S4 13,8+0,1 13,9+2,8'  21,8+1.1¢" 26,8+1,6" 19,1£0,9'  0,40+0,01%
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Dong vi khuin Polyphenol®  Flavonoid® DPPH® RP® TAC® BSA®
EM-S5 1765018 125442.88 28.5:1.4%  90,0:4.8°  176,6:8.87 2.0620.06"
EM-S6 19,3+0,1% 43,6281  32,4+1,6°4 25,8+1,6M 59,743,0¢  0,70+0,01
EM-S7 19,540,44 169,0+3,8¢  33,1+1,7%d 3,48+0,431  237,0+11,8¢ 2,76+0,02¢
EM-S8 18,7+0,08° 92,743,8"  30,4+1,5%f 52 742 94 127 6464  1,40+0,06"
EM-S9 16,1+0,13h 89,6+4,8" 27,0£1,4F 54,5430 130,4+6,5¢"  1,57+0,03¢
EM-S10 20,6+0,24° 194,5+3,8°  34,5+1,7%¢ 85,244,5°  273.8+13,7° 3,26+0,06¢
EM-RI1 15,6+0,33" 93,3+1,8"  25,7+1,3f 35,3+1,4¢ 134,2+6,7¢"  1,59+0,018
EM-R2 18,3+0,80 70,242,101 30,5+1,5%% 61,6+3,3¢¢ 100,2+5,08  1,16+0,02!
EM-R3 18,7+0,21¢f 144,2+32F  30,2+],5¢f 30,6+1,8M  204,9+10,2%  2,43+0,02¢
EM-R4 19,0+0,359%f 134,5+3,8% 32, 5+1,6% 44 442 5% 189,9+9,5¢  2.3340,11¢

Ham liwong polyphenol dwoc xdc dinh dwa vao phiong trinh diong chudn gallic acid c6 dang: y = 0,0078x + 0,0608
(R?> = 0,9972), don vi mg GAE/mL dich ngoai bao. (2) Ham luwong flavonoid duoc xdc dinh dya vao phuong trinh duong
chudn quercetin ¢6 dang: y=10001Ix +0,0517 (R’ = 0,9971), don vi mg QE/mL dich ngoai bao. (3) Ham luong chdt
¢6 khd nang trung hoa géc ti do DPPH dirge xdc dinh diwa vao phwong trinh dwong chudn ascorbic acid c6 dang: y = -
0,8179 + 1,1592 (R? = 0,9958), don vi mg AAE/mL dich ngoai bdo. (4) Ham heong chdt ¢6 ndang luc khir dwoc xdc dinh
dwa vao phirong trinh dwong chudn ascorbic acid c6 dang:y = 0,0119x + 0,0847 (R?> = 0,9981), don vi mg AAE/mL
dich ngoai bao. (5) Ham hrong chdt khdng oxy héa tong sé dwoc xdc dinh dya vao phirong trinh dwong chudn ascorbic
acid ¢6 dang: y = 0,0106x - 0,0024 (R? = 0,9978), don vi mg AAE/mL dich ngoai bao. (6) Ham lwong chadt khang viém
duoc xdc dinh diea vao phwong trinh dwong chuan diclofenac ¢é dang: y = 6,5792x - 0,0902 (R? = 0,991), don vi mg
DE/mL dich ngoai bao. Trong ciing mét cét, cdc s6 trung binh theo sau béi mét hodc nhitng chit cdi giong nhau thi khdc
biét khéng c6 y nghia thong ké ¢ mikc y nghia 5% béng phép thir Tukey ’s.

3.5. Pinh danh mot s6 dong vi khuin ndi sinh hoa va khang viém dugc dinh danh 1a Enterobacter
trong cay cuc chi thién mém sp. EM-L1, Bacillus sp. EM-L3 va Enterobacter sp.
EM-S10.

Két qua khao sat cho thay, dong vi khudn EM-
L1, EM-L3 va EM-S10 c6 kha nang san sinh
polyphenol, flavonoid, khang oxy hda va khang
viém hiéu qua hon cac dong vi khuan con lai. Do do,
dong vi khuan EM-L1, EM-L3 va EM-S10 da duoc
chon dé giai trinh gene /65 RNA. Trinh ty gene /65
RNA cua dong vi khuan EM-L1, EM-L3 va EM-S10
duoc so sanh véi trinh ty cia cac dong vi khuan
trong ngan hang gene bang phan mém BLASTN cua
NCBI (National Center for Biotechnology
Information). Két qua dinh danh dugc trinh bay
trong Bang 4 cho thiy, dong vi khudn EM-L1, EM-
L3 va EM-S10 c6 mirc do tuong dong cao lan luot
v6i dong vi khuin Enterobacter cancerogenus
strain RCB454, Bacillus cereus strain SW9SE va
Enterobacter mori strain BC1. Nhu vdy, dong vi
khuén EM-L1 va EM-S10 thudc chi Enterobacter,
con dong vi khuan EM-L3 thudc chi Bacillus.

Dic diém hinh thai va ciy phat sinh ching loai
ctia dong vi khuan EM-L1, EM-L3 va EM-S10 lan
lugt dugc trinh bay trong Hinh 2 va Hinh 3. Dong vi

khudn EM-L1, EM-810 dugc mé té 1a ¢6 t€ bao hinh Hinh 2. Dic diém hinh thai khuin lac, té bao
que va Gram am phu hop vdi két qua dinh danh (chi ctia mét s6 dong vi khuin EM-L1, EM-L3 va
Enterobacter c6 t€ bao hinh que, Gram am). Dong EM-S10

vi khuan EM-L3 dugc mé ta té bao c6 dang hinh
que, Gram duong cho thdy su phu hop vé6i két qua
dinh danh thuc chi Bacillus. Nhu vay, cac dong vi
khuan sdng ndi sinh trong cay ctic chi thién mém c6
kha néng san sinh polyphenol, flavonoid, khang oxy

A B C D Zd:n luot la dac diém hinh thai khudn lac cua
dong vi khuan EM-L1, EM-L3 va EM-S10

A’, B’ C', D’ lan lwgt la ddc diém hinh thdi té bao cia
dong vi khuan EM-L1, EM-L3 va EM-S10 dudi kinh hjén
vi quang hoc (Olympus, Japan) ¢ dé phong dai 400 lan.
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Béang 4. Nhan dién ciac dong vi khuan néi sinh trong ciy ctic chi thién mém

Don Loai twong don Chiéu dai Do phi Mirc d§ twong  Accesion
g g g doan gene (%) dong (%) number
Enterobacter cancerogenus strain
EM-L1 RCB454 819 100 100 KT260666.1
EM-L3 Bacillus cereus strain SWI9SE 1439 100 99,9 MNO068934.1
EM-S10 Enterobacter mori strain BC1 825 100 100 MT613362.1
EM-L1
EM-L3

Enterobacter cancerogenus stram RCB454

Enterobacterwul

h EM-S10
L

Enterobacter mori strain BC1

-

‘ Enterobacter kobei strain H12

strain WCHEs120002

:

Bacillus cereus strain SW9SE

Bacillus sp. strain D2201

Bacillus cerens stram KUBOTABS

Bacillus cereus strain 125 gite

Enterobacter cancerogenus stram RCB454 ‘

Bacillus cereus strain AMcO1NA

Hinh 3. Céy phat sinh chiing loai dong vi khuin EM-L1, EM-L3 va EM-S10

4. KET LUAN

Nghién ctru di phan 1ap dugc 19 dong vi khuén
ndi sinh tir ré, than va la cta cly cuc chi thién mém.
Céc dong vi khuan noi sinh trong cy cuc chi thién
mém déu co thé dwoc nudi ciy trong diéu kién
phong thi nghiém va san sinh polyphenol va
flavonoid. Cac dong vi khudn néi sinh trong cdy ctc
chi thién mém c6 kha nang khang oxy hoa va khang
viém. Trong d6, dong vi khuan EM-L1, EM-L3 va
EM-S10 cho thay kha ning san sinh polyphenol,
flavonoid, ham lugng chat khang oxy hoa va khang
viém vuot trdi hon cac dong vi khuan con lai. Cac
dong vi khuan dugc dinh danh 14 Enterobacter sp.
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