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TOM TAT

Cay tdm ma (Urtica dioica L.) 1a cay dwoc liéu dwoc st dung rong rai trong y hoc do chiva nhiéu loai hop chét
c6 hoat tinh sinh hoc. Nghién ctru ndy nham phan 1ap vi khuén ndi sinh tlr cay tdm ma dé thu dwoc cac hop chét cd
hoat tinh sinh hoc ctia ching. Cac mau tir cay tm ma dugc khi tring bé mat va G trén dia méi trudng dinh dwéng
d& cac chang vi khuén nai sinh phat trién. Két qua thu dwoc 07 ching vi khuan ndi sinh (LG1 dén LG7) tir cay tdm
ma, trong dé hai ching vi khuin noi sinh, xac dinh la ching Bacillus cereus LG1 va Bacillus cereus LG7, cé kha
nang tdng hop chat polyphenol I&6n nhat (l&n lwot 1a 187,81 va 281,03mg GAE/l). Ngoai ra, két qué nghién clru ciing
cho thdy mét sb kha ndng khac clia hai chiing nay nhu tdng hop enzyme ngoai bao (amylase, cellulase va protease),
va tbng hop IAA. Dich nudi cla hai vi khuan ndi sinh nay khang lai hau hét cac ching vi sinh vat thir nghiém va hiéu
qua cao nhat & ndng d6 20 mg/ml. Hon ni¥a, dich nudi vi khuan (ndng d& 20 mg/ml) cho thdy kha nang kich thich sw
ndy mam cla hat giéng dwoc thtr nghiém. Cac két qua nghién ctu nay cho thdy B. cereus LG1 va B. cereus LG7
dwoc phan lap tlr cay tAm ma c6 thé 1a ngudn cung c&p chét polyphenol tiém nang.

Tu khéa: Cay tAm ma, vi khuén néi sinh, polyphenol, cay duoc liéu, IAA.

Characterizing Polyphenol-producing and Plant-growth-promoting Abilities
of Endophytic Bacteria Isolated from Stinging Nettle, Urtica dioica L.

ABSTRACT

Stinging nettle (Urtica dioica L.) is a medicinal plant widely used in medicine due to its content of diverse
biologically active compounds. The objective of this study was to isolate endophytic bacteria (VKNS) from U. dioica L.
and identify their biologically active compounds. The plant samples were surface-sterilized and placed on the nutrient
agar plates. The results revealed that seven VKNS strains (LG1 to LG7) were obtained from U. dioica L, of which two
strains, Bacillus cereus LG1 and Bacillus cereus LG7, had the highest ability to synthesize polyphenols (187.81 and
281.03mg GAE/, respectively). Moreover, the research revealed that these two strains had other capabilities such as
producing extracellular enzymes (amylase, cellulase, and protease), and synthesizing IAA. The supernatant of these
two bacteria was resistant to most tested microbial strains and most effective at a concentration of 20 mg/ml.
Furthermore, the bacterial supernatant (20 mg/ml) showed the ability to stimulate the germination of the tested seeds.
Therefore, the research suggests that B. cereus LG1 and B. cereus LG7 isolated from U. dioica L. were potentially
valuable sources of polyphenols. Nevertheless, further research is required to comprehend the process mechanism
and achieve effective polyphenol production by endophytic bacteria.

Keywords: Urtica dioica L., endophytic bacteria, polyphenol, medicinal plants.

y - R vat ma khong gay hai cho stic khde hoic chitic
1. DAT VAN DE ning cua cay chu (Chen & cs., 2021). Vi sinh vat
Vi sinh vat ndi sinh séng trong cac khoang nodi sinh da thu hit su quan tdm caa cong déng

khong gian gifia cac t& bao trong cac md thuc khoa hoc do tiém ning to 16n cua ching trong
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viéc hd tro phat trién cac hop chat c6 hoat tinh
sinh hoc méi. Vi du, vi khuén néi sinh (VKNS)
¢6 thé téng hop cac chat kich thich ting trudng
thuc vat va cac tac nhan kiém soat sinh hoc dé
st dung trong néng nghiép (Santoyo & cs.,
2016). Nhiéu nhém nghién cttu dang nghién ctu
cach st dung nhiing vi khudn nay dé tao ra cac
phan td hiu co c6 thé st dung dé san xudt
nhién liéu sinh hoc (Shaw & cs., 2015). Ngoai
ra, mdt s6 nghién ctu (Sharma & Kumar,
2021) da ching minh tiém n#&ng cta cac
enzyme ti vi sinh vat ndi sinh hodc chinh cac
vi sinh vat ndi sinh nhu 14 tdc nhan xt 1y sinh
hoc. Tuy nhién, dudc 1y hoc cé 1& di dau trong
nghién ctu vi sinh vat néi sinh, vi nhiing vi
sinh vat nay c6 thé dudc coi 1a ngudn khang
sinh méi, chat chéng ung thu va cac hop chat
hoat tinh sinh hoc (Ruan & cs., 2021). Kha
ning ctia mot sd vi sinh vat ndi sinh tao ra cac
hgp ch4t ¢6 hoat tinh sinh hoc tuong tu nhu vat
chu thuc vat ctia ching ciing da dugc chiing
minh, khién ching tré thanh ngudn cung cip
cac chat nay cho cong nghiép bén viing hon
(Srinivasa & cs., 2022).

Mot trong nhiéu loai cay dugc st dung rong
réi trong y hoc ¢6 truyén la cay tdm ma (Urtica
dioica L.), dugc biét dén 1a vat cha ctia VKNS,
dic biét 1a ndm (Salmi & cs., 2021). Cay tAm ma
da duge chiing minh 1a c6 tac dung loi tiéu va
thai nudc tiéu, cing nhu lam gidm viém, giam
lugng dudng trong mau va hoat déng nhu mot
chat chong xuit huyét (Dhouibi & cs., 2020).
Thanh phan héa hoc cia chiét xuit tit cAy tam
ma bao gobm mot sd axit (formic, malic va
oxalic), polyphenol (kaempferol, quercetin, axit
caffeic va axit chlorogen), cac amin sinh hoc
(acetylcholine, histamine va serotonin) va nhiéu
thanh phan hoat tinh sinh hoc khac (Repaji¢ &
cs., 2021). Chiét xuat cia cidy tAm ma chtia mot
lugng dang ké polyphenol. Nhiéu nghién ciiu
(Dhouibi & cs., 2020; Repaji¢ & cs., 2021) da
chting minh kha n#ng chéng viém, chéng oxy
héa va chéng ung thu cua cac héa chit nay,
thuong dugc tim thay trong thuc vat, bao gbm
ca trai cay va rau qua. Trong mdot nghién ciiu
gan day ctia Marchut-Mikotajczyk & cs. (2023)
cho thay tiém nang cia VKNS tif cAy tAm ma
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trong san xuat hop chit polyphenol. Trong dé,
hai chung Bacillus cereus va mot chung Bacillus
mycoides, c6 khd ning san xuit polyphenol
l6n nhit (mdéng d6 hgp chat polyphenol tit
0,325-1,633 mol/l. Polyphenol van phai dudc
chiét xudt ti thuc vat dé st dung trong san xuét
dugc phdm, do d6 phat trién cac k§ thuat cong
nghé sinh hoc méi st dung vi sinh vat lam don
vi san xuét c6 thé gitp gidm chi phi va anh
hudng dén méi trudng cua cac héa chat do.

Trong nghién ctiu nay, cac chung VKNS
dugdc phan lap ti cdy tAm ma thu thap tai xa
Héng Duong, huyén Thanh Oai, Ha Nbi, sau dé
cac ching nay dugc sang loc khd ning sinh
enzyme thuy phan, cac hgp chat polyphenol va
kha n#ng kich thich sinh trudng thuc vat.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Ba cdy tdAm ma khdée manh dudc thu thap
tai x4 Hong Duong, huyén Thanh Oai, Ha Noi.
Toan bd cdy dude dao 1én cin than, dam bao
khong lam gidn doan tinh lién tuc cia md va
van chuyén trong ngay dén phong thi nghiém
tai Truong Pai hoc Pai Nam dé phan lap VKNS.

2.2 Phuong phap nghién ciu

2.2.1. Phan lap vi khudn néi sinh

MAu cay dugc rta dudi voi nude dang chay
dé loai bd bui va d4t. Cay dudc chia thanh cac
phan than, 14 va ré va dugc khi trung bé mat.
Quy trinh kht tring nhu sau: con 70% (3 phrt),
nuéc Javen 6% (6 phit) va con 70% (30 giay),
ria 5 lan bang nudc cit vo trung. Dung kéo vo
trung cit cac mod thuc vat da khit trung thanh
tling miéng lcm, dit trén cac dia c6 moi truong
thach NB (Nutrient Broth) va 4 trong 6 ngay ¢
30°C. Hiéu qua ctua quy trinh kht trung da dugc
khéng dinh bing cach 14y 100ul nudc cia lan
riia cubi cung cdy lén méi trusng NB va kiém
tra kha ning phat trién cta vi sinh vat. Céc
khuén lac ctia VKNS xut hién dugc c&y chuyén
lén dia 1én méi truong LB (Luria Broth) méi dén
khi thu duge khuén lac c6 mau sic va hinh thai
khong déi (Trung & cs., 2023).



2.2.2, Xac dinh kha ning téng hop
polyphenol ctia cic ching vi khudn néi sinh

Cac chung VKNS chon loc duge nudi cay
trong moi truong LB 16ng. Cac binh 1én men
chtia 40ml méi truong dudge khii trung (15 pht,
121°C) va cay 0,6ml mbi truong chiia cac chuing
VKNS (0OD600 = 0,8). VKNS dugec nudi cay
trong 24 gid ¢ 30°C trén may lic quay,
180 vong/phit. Ly tdm canh trudng t& bao dé thu
dich nuéi vi khudn. Ham lugng polyphenol tong
s6 trong dich nuéi vi khudn duge xac dinh bang
phuong phap Folin-Ciocalteu (Singleton & cs.,
1999; Ayar-Simer & cs., 2024). Cho vao binh
dinh mic 100ml gbm: 601 nudc cat, 1ml dich nudi
vi khuén va 5ml thuéc thi Folin-Ciocalteu. Lic
nhe hén hop va dé & nhiét d6 phong trong hai
phut. Sau d6 thém 15ml natri cacbonat 20% va
thém nuéc cdt dén vach 100ml va dé ¢ noi t6i
trong hai gid. Sau thoi gian nay d6 hap thu duge
do 6 A=760nm trén may quang phd UV-Vis
(U-5100, Hitachi, Nhat Ban).

Chat chudn duge st dung la axit gallic
(20-120 pg/ml). Xac dinh d6 hip phu cta dung
dich axit gallic theo qui trinh nhu trén (thay 1ml
dich nudi vi khuédn bing 1ml dung dich axit
gallic chuéin). Thi nghiém duge lap lai 3 1an. Gia
tri do hap phu dugdc ghi nhan va tién hanh vé
duong théng hiéu chudn y = ax + b véi y 1a do
hap phuy, x 14 noéng do axit gallic (ug GA/ml).
Ham lugng polyphenol téng trong mau dich nubi
vi khuén duge 1a gia tri x tit dudng chudn cia
axit gallic dudc biéu thi bing pg axit gallic duong
lugng (GAE) trong 1 ml dich nubi vi khuén.

2.2.3. Xac dinh hoat tinh ctua enzyme ngoai
bao tir vi khuan néi sinh phin lap duogc
Kha nang sinh enzyme amylase cia VKNS
duge tién hanh bang cach nuéi cdy vi khuén
trén moi trudng chita: 1% tinh bot hoa tan; 0,2%
chiét xudt ndm men; 0,5% pepton; 0,05%
MgSO,; 0,05% NaCl; 0,015% CaCl, va 2% agar
(pH 7). Cac chung VKNS dugc cdy va u trén dia
thach 6 30°C trong 48 gid. Sau d6, cac dia dugc
d6 ngap dung dich i6t trong 1 phut va d6é lugng
du ra ngoai (Santos & Martins, 2003). Vong
sang (halo) xung quanh khudn lac vi khuén
chting t6 kha ning sinh enzyme amylase cta
ching. Hoat tinh amylase duge danh gia s¢ bo
= Dudng kinh vong Halo — dudng kinh khuén lac.

P& Quang Trung, D6 Danh Quang, Binh Mai Van

Kha ning san xuit enzyme cellulase dugc
xac minh bang cach cdy cac ching VKNS trén
méi truong thach LB c6 b sung 1% co chét
CMC (Carboxymethyl Cellulose) ¢ 30°C trong 48
gid (Prihatiningsih & cs., 2020). Kha ning sinh
enzyme cellulase cta cac chung vi khuan dudc
xac dinh bing su xudt hién ctia vong halo trén
moi trudng véi ngudn co chat CMC xung quanh
khuén lac, st dung thuéc thit lugol. Hoat tinh
cellulase ctia cic chung phan lap duge xac dinh
dinh tinh bing cach do duong kinh vong halo.
Hoat tinh cellulase duge danh gia s bo = Duong
kinh vong Halo — dudng kinh khuén lac.

Kha néng tao ra enzyme protease ngoai bao
cia VKNS dugdc phan tich bing cach cdy cac
chiing VKNS trén dia méi truong thach LB cé
b6 sung casein & 30°C trong 48 gid
(Prihatiningsih & cs., 2020). C4c dong vi khuin
¢6 hoat tinh protease tao vong halo trén méi
trudng. Po dudng kinh thuy phan dé danh gia
s6 bd hoat tinh protease ctia cac dong vi khuén.
Hoat tinh protease dudc danh gia sé bo = Duong
kinh vong Halo — dudng kinh khuén lac.

2.2.4. Xdc dinh ham Iuong IAA

Kha ning sinh TAA cta cac chung vi khudn
dugc xac dinh theo phuong phap dudc mo ta bsi
Trung & cs. (2023). Cac chung VKNS dugc nudi
qua dém trong méi truong LB 1éng bd sung
100 mg/l tryptophan 6 30°C. Hén hgp phan ting
gom 1ml dich sau ly tdm cho vao 2ml thudc thi
Salkowski. Phan ting dugc lic déu, u téi trong
20 phuit va do trén may do quang phé & budec
séng 530nm. Gia tri OD ctia mau duge doi chiéu
v6i d6 thi chudn dé tinh ham lugng IAA trong
dich nudi cay theo don vi um IAA/ml.

Puong chudn IAA duge chuédn bi bang cach
do mat do quang trén may quang phd UV-Vis
(U-5100, Hitachi, Nhat Ban), & do hap thu
530nm so v6i néng dd dung dich IAA
(Glickmann & Dessaux, 1995).

2.2.5. Hoat tinh khang khuén cua dich nuéi
té bao

Dé danh gia hoat tinh chéng oxy héa va
khang khuén cta dich nudi t& bao, dich nudi t&
bao (khéng chiia t& bao) dugde lam khé lanh va
st dung trong nghién ciiu.

1061



Danh gia kha nang sinh polyphenol va kich thich sinh trwéng thuwe vat cta vi khuan ndi sinh phan 1ap tlr cay tAm ma

Vi khuéin dugdc nudi trong méi trudng long
(130 vong/phut, 30°C, 24 giG). Sau d6, méi
truong duge ly tdm & toc d6 10.000g trong 1
phit dé tach t& bao vi khudn ra khédi canh
truong va dich nuoéi duge loc qua bd loc 0,45lm
(Millipore). Sau d6, 1am dong lanh dich loc nay &
-80°C qua dém trudc khi lam khé lanh trén may
sdy dong kho phong thi nghiém (VaCo 5 &
VACO 5-I1I, Zirbus - Germany). Hoa tan dich
nudi t& bao da dude lam khé lanh (CSL) trong
metanol 95% dé tao ra cac dung dich c6 néng do6
2,5 mg/ml, 5 mg/ml, 10 mg/ml va 20 mg/ml.

Hoat tinh khang khuén ctia CSL dudc danh
gia bang phuong phap khuéch tan dia. Cac dung
dich CSL da khti trung dudgc dit vao cac dia gidy
loc v6 tring c6 duong kinh 5mm. Lay 0,1ml
canh truong (10° CFU/ml) tiing chiing vi sinh
vat tht nghiém (gdbm vi khuidn Gram A&m
(Pseudomonas aeruginosa va Escherichia coli),
Gram duong (Bacillus subtilis) vi nadm s¢i
(Mucor
chrysosporium) cay trai riéng ré trén dia Petri
vo tring chtia 10 ml méi truong thach LB. Sau
d6, trén cac dia thach LB nay, dit cac dia gidy

racemosus va Phanerochaete

loc v6 trung chta cac dung dich CSL véi cac
néng d6 2,5; 5; 10 va 20 mg/ml. Doi chiing duong
14 cac dia gidy loc chtia 5g gentamycin. Cac dia
dudc bao quan & 4°C trong hai gis dé cho chiét
xuét thuc vat khuéch tan va sau d6 u & 35°C
trong 24 gio. Su xuat hién cta cic viung tc ché
(bang chiing vé hoat dong khang khuén) dudc do
bing thudc cip Vernier (Patel & cs., 2023).

2.2.6. Thir nghiém tinh ning kich thich kha
ning nay mam cia hat

Kha nang kich thich su nady mam cta hai
loai cay: Cai xong (Lepidium sativum) va ciy cu
dén (Beta vulgaris) dudc danh gia. Néng do CSL
cao nhét nhu trén (20 mg/ml) duge st dung dé
danh gia kha nang kich thich ndy mam cua hat.

Cac chung VKNS don 1é c¢6 khd n#ng sinh
chat polyphenol cao duge sang loc kha ning kich
thich sy ndy mam cta hat giéng trong diéu kién
in vitro (dich loc vi khuén). Hat giong dude khti
trung bé mat theo phuong phap dudc mé ta bdi
Trung & cs. (2023). Hat giéng dugc 1ic déu trong
con 70% (v/v, 1 phit), sau d6 hat tiép tuc dudc
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kht tring bing dung dich Javen 6% (v/v) trong 5
phit. Ria lai bang nuéc cat vo trung 2-3 1an va
lam kho trén gidy loc vo trung trong tu hut.

LAy 0,25ml ctia méi dich loc v6 trung thém
vao ong eppendorf 1,5ml vé trung. Cho hat
giong da dugdc kht trung bé mait vao va 1 trong
60 phut. Sau d6, cac hat giéng dudgc 18y ra va
cdy trén cac dia petri chtia méi truong MS
(Murashige & Skoog, 1962) c6 b6 sung 20 g/l
sucrose va 7 g/l agar, pH = 5,8. Mau déi chiing
dudc tién hanh tuong tu, tuy nhién dung nudc
da khit trang dé thay cho dich loc vi khuén.

Cac dia dugc gi thdng ding 3 ngay trong
tl nuodi ¢ nhiét d6 phong (23 + 2°C) duéi anh
sang 3.000lux va chu ky chiéu sang 16 h/ngay.
Thi nghiém dudc thiét k& hoan toan ngau nhién
v6i 3 1an 1ap lai cho méi chung.

2.2.7. Pinh danh cac ching vi khuan néi
sinh béing phuong phap sinh hoc phan tw

Cac chiing VKNS chon loc duge nudi trong
moéi truong LB 1ong (130 vong/phut, 30°C,
24 gig). Canh trudng vi khuén duge ly tdm thu
t& bao vi khuédn. Cac t& bao nay dude tach DNA
bing cach st dung kit Rapid Bacteria Genomic
DNA Isolation Kit (Biobasic, Canada) theo
huéng dan ctia nha san xudt. Néng d6 DNA
duge do bing may NanoDrop™ (Thermo Fisher
Scientific, USA).

Dé xac dinh vi sinh vat, phan tng PCR st
dung méi 27F (5-TAACACATGCAAGTCGAAC
G-3) va 1492R (5-GGTTACCTTGTTACGA
CTT-3) dudgc thuc hién trong C1000 Touch™
Thermal Cycler (BIO-RAD). Chu trinh nhiét
cua phan tng PCR gém: 95°C trong 3 phit; 35
chu ky & 94°C trong 15 giay, 55°C trong 30 gidy;
va 72°C trong 60 giay va budc kéo dai cudi cung
6 72°C trong 5 phut. Mbi phan ting PCR dugc
thuc hién véi thé tich 50ul gdm: ~0,015ug DNA
mau, 25ul 2 x AmpliTaq Gold 360 Master Mix
(Thermo Fisher Scientific, USA), 1ul méi moi
(10pM) va nuéc khong cé6 nuclease. Cac san
pham PCR dudc phan tach bang dién di trén gel
agarose 1% v6i nhuém ethidium bromide. Cac
san phdm PCR dudc giai trinh tu tai cong ty
1stBase (Singapore). Trinh tu nucleotide dugc
so sanh véi cac trinh tu c6 trén NCBI bang phan
mém BLAST.



2.2.8. Phan tich théng ké

Dii liéu thi nghiém dude phan tich bing
cach st dung phan mém Excel va IRRISTAT
5.0. Dit liéu duge biéu dién dudi dang do léch
chuén trung binh + (SD) cta cdc miu ba lan.
Déi v6i viée san xuit polyphenol, su khac biét
gitia cac thi nghiém dudc danh gia bing mod
hinh ANOVA moét chiéu va thi nghiém Duncan
(P <0,05).

3. KET QUA NGHIEN CUU

3.1. Phan lap va tuyén chon vi khuin
noi sinh

Ti cac mau thuc vat, ching t6i da phan lap
duge 07 chung VKNS (LG1 dén LG7). Trong dé6
s6 lugng ching VKNS thu dudc tit mau 14, than,
va ré 1an lugt 14 02, 01 va 04 (Bang 1). T4t ca cac
ching vi khudn nay dude luu trit trén dia méi
truong thach LB va trong glycerol 20% 6 -80°C.

Két qua danh gia kha ning tao ra cac chat
polyphenol ctia céc ching vi khuén nay cho
thay, tat ca cac ching phan lap dugc déu cé tiém
ning san xudt cac chit polyphenol, trong dé cac
chung vi khudn LG1 va LG7 c6 gia tri néng d6
hdp chat polyphenol cao nhat, 1an lugt 14 187,20
va 281,03mg GAE/L. Cac ching vi khuén con lai
(LG2-LG6) c6 nong @6 chat phenol dao déng
trong khoang 17,52-36,75mg GAE/L

Thém vao d6, két qua xac dinh hoat tinh
clia cac enzyme ngoai bao cho thay 04 chung
duge kiém tra sinh cellulase, 03 chung sinh

P& Quang Trung, D6 Danh Quang, Binh Mai Van

amylase va 03 chting sinh protease véi cac vong
phan gidi khac nhau, duong kinh tu 2-15mm
(Bang 1). Trong s6 cac chung phat hién thay cé
sinh enzyme thuy phéan, chi c6 ching LG4 sinh
ca 3 loai enzyme dudc kiém tra, dudng kinh dao
dong ttr 3-5mm.

Hon niia, két qua nghién ctu ciing cho thay
ham lugng TIAA duge téng hgp gitia cic dong vi
khuén khac biét c¢6 § nghia thong ké ¢ mic 5%
(Hinh 1).

Dong VKNS LG1 va LG7 c6 kha ning téng
hop TAA cao, lan lugt 13 4,62 + 0,03 mg/l va
3,33 + 0,01 mg/l. Cac dong VKNS khac, LG2 dén
LG#, ciing c¢6 kha nang téng hop IAA nhung noéng
do6 thap hon (ti 1,05 + 0,14 dén 1,61 + 0,04 mg/l).

Két qua dinh danh bang phuong phéap sinh
hoc phan ti cho thdy hai ching LG1 va LG7
dugc xac dinh 1a hai chung gin véi hai chung
lan lugt 14 Bacillus cereus RW075 (ma dinh
danh MH010126.1, do tuong déng 1a 99,01%) va
Bacillus cereus 5HJKN (ma dinh danh
OP777497.1, d6 tuong dbéng la 98,48%). Cac
trinh tu nucleotide thu dudc ctia hai chung LG1
va LG7 dugc luu trén ngidn hang Genbank
v6i ma dinh danh lin lucot 1a PP461828
va PP461829.

3.2. Hoat tinh khang khuin cta dich nuéi
tif cac vi khudn néi sinh duge chon
Hoat tinh khang khuén cta CSL thu duge

sau khi nudi cdy cac chung VKNS LG1 va LG7
bang phuong phap khuéch tan dia (Hinh 2).

Bang 1. Pic tinh cta cac ching vi khuin néi sinh phan lap tit ciy tam ma

Chung vi khuan Ngudn phan Iap

Néng dd polyphenol

Puwdng kinh vong phan giéi (mm)

noi sinh (mg GAE/) CMC Tinh bot Casein
LG1 La 187,81° + 0,05 6 5 -
LG2 Ré& 35,89° + 0,06 - - 3
LG3 Ré& 18,20° + 0,05 - 3 -
LG4 La 34,19° + 0,04 3 5 3
LG5 R& 36,75% + 0,07 - - -
LG6 Than 17,52° + 0,06 10 - 8
LG7 R& 281,03° + 0,05 15 2 -

Ghi chii: Gia tri 1a trung binh + dé léch chudn (thanh sai s6) cho ba lan ldp lai. Trong cting mot cot, cdc chit cai
khéac nhau thé hién su sai khdc ¢6 y nghia (P <0,05) vé kha nédng tong hop polyphenol gitia cdc ching (thi

nghiém Duncan).
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®m Ham lugng IAA (mg/l)

LGl LG2 L.G3 LG4 LG5 LG6 LG7

Chung vi khuan néi sinh

Ghi chu: Gia tri 1a trung binh + do léch chudn (thanh sai s6) cho ba lan Iip lai. Ddu sao cho thdy su khac biét c6
v nghia (P <0,05) vé kha néang téng hop IAA giiia cdc ching (tht nghiém Duncan).

Hinh 1. Kha niang tong hop IAA cta cac ching vi khudn néi sinh phan lap tit cAy tAm ma

. coli P oaernginosa M. racemosus B ochrvsosporium

Cac chimg v1 sinh thit nghigm

A
251
o 2.5 mg/ml
= 20 W 5 mg/ml
E - 3 10 mgiml
i =@ 15 mg/ml
£ 154
=11}
]
=
=
£ 10 4
s
£
a 5
0
. suehiilis
B
-
]
E | S myml
— o 10 mgiml
£ 3
E b @ 15 mgiml
;“ (i@
T
=
2L
w3
B
s
]
0
B, subtiliy

E. coli F aeruginosa M. rucemuosuy E chrysospovinm

Ciéc chang vi sinh thi nghidm

Ghi chu: Gia tri 1a trung binh + do léch chudn (thanh sai s6) cho ba l14n Iép lai. Ddu sao cho thdy su khéc biét c6
¥ nghia (P <0,05) vé kha ning khang vi sinh vat giiia cdc néng do thit (thit nghiém Duncan).

Hinh 2. Hoat tinh khang mét s6 chung vi sinh ctia dich nuéi vi khuan LG1 (A) va LG7 (B)
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m Ddi chimg (nude)
0 Dich nuéi vi khuin L.G1

£ Dich nudi vi khuin 1.G7

i{LEj

Hat céi xoong

Hat cu dén

Cic loai thue vat thir nghiém

Ghi chu: Gid tri 1a trung binh + do léch chudn (thanh sai s6) cho ba l14n lap lai. Ddu sao cho thdy su khéc biét cé
¥ nghia (P <0,05) vé kha néng kich thich su ndy mam cta cac dich nuéi vi khudn 1én céc loai thuc vat khac nhau

(thi nghiém Duncan).

Hinh 3. Anh huéng
ctia dich nuéi t& bao vi khuin néi sinh LG1 va LG7 dé€n sy ndy mam cta hat giong

Két qua nghién ctiu ctia cic gidi phap dugc
thii nghiém cho thay dich nuéi cta ca hai chiing
LG1 va LG7 khang hiéu qua déi véi vi khudn
gram Am  (Pseudomonas aeruginosa va
Escherichia coli) va nadm sdi (Mucor racemosus
va Phanerochaete chrysosporium). Tuy nhién,
cac dich nudi duge thii nghiém khéng cé tac dung

d61 v6i chiing Gram duong (Bacillus subtilis).

3.3. Kha nang kich thich sinh trudng thuc
vat ctia dich nuéi vi khuin néi sinh

Hai chtng duge kiém tra cho thay kha ning
thic ddy nay mam tét hon so véi d6i chiing (chi
st dung nuéc) (Hinh 3). Dich nuéi c¢6 ngudn goc
tt chung LG1 c6 tac dung 16n nhat doi véi hat
cai xoong, ting 13% so véi doi ching (nuéc), mic
tdng nho hon duge quan sat thay véi dich nudi
ti ching LG7, ting 12%. Ngoai ra, hat ciy cu
dén phat trién véi s6 lugng 16n hon trong moéi
truong nudc; tuy nhién, mic ting nay la tuong
tu doi véi tat ca cac dich nudi dude thi nghiém.

4. THAO LUAN

Cay tam ma dugc biét dén 1a cdy chu ctaa
nhiéu loai vi sinh vat néi sinh. Krimi & cs.
(2016) phan 1ap cac VKNS tit cAy tAm ma, trong
d6 cac loai duge xac dinh theo phan tich BLAST
vé trinh tu 16S rDNA cua né déu la dai dién cuaa
chi Bacillus (B.
B. amyloliquefaciens, B. cereus, B. pumilus,

toyonensis/B. thuringiensis,
B. methylotrophycus). Cac nha nghién ctu da
thi nghiém kha ning cua ching vé viéc cai
thién su phat trién va hoat déng clia ciy ca
chua chéng lai cic tac nhan giy bénh nhu loai
Agrobacteria va Pectobacter, trong d6 Bacillus
methylotrophycus dugc xac dinh mét trong
nhiing ching c¢6 1¢i (Krimi & cs., 2016). Hon
nita, Naoufal & cs. (2018) da phan lap dugc 54
vi sinh vat noi sinh tif cAy tAm ma va cho thay
chung Paenibacillus polymyxa (con dudc goi la
Bacillus polymyxa) thé hién tiém ning lén
trong viéc st dung lam tac nhan kiém soat sinh
hoc chéng lai ndm Fusarium, moét tac nhan gay
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bénh héo & thuc vat. Ngoai ra, Toubal & cs.
(2018) da phan lap va xac dinh duge 11 loai
VKNS séng 6 cdy tAm ma. Trong s6 d6, c6 4
Bacillus: B.
B. megaterium, B. pumilus va B. cereus.
Marchut-Mikotajezyk & cs. (2023) da phan lap
duge 20 chung VKNS tit cdy tAm ma va cho
thdy 3 chung Bacillus c6 kha n#ang san xuat

loai thuéc chi anthracis,

chat hoat dong bé mit sinh hoc va polyphenol
16n nhat. Nhiing phat hién nay tuong quan véi
nghién ciu ctia ching tdi, trong dé xac dinh
hai chting Bacillus cereus 1a cac VKNS cua cay
tdm ma dugc phan lap tu 14 va ré theo trinh tu
16S rDNA. Tuy nhién, chua cé nghién ctu nao
vé VKNS cta cidy tAm ma tap trung vao san
xuat polyphenol, va chua cé nghién ctu vé co
ché& ctia qua trinh giip ting hidu qua san xuit
polyphenol bing VKNS.

Vi khuén thudng khéng duge nghién ctu vé
qua trinh sinh téng hop cac hgp chat polyphenol
vi ching khéng dudc coi 1a don vi san xuit tu
nhién cta cac hgp chat nay va yéu cau st dung
cac con dudng téng hop nhéan tao (Milke & cs.,
2018).
stilben, lignan) dudc biét 1a c6 tac dung tic ché

Polyphenol (axit phenolic, flavonoid,
su phéat trién cta vi khuédn va cac vi khudn khac
bing cach 1lam héng thanh t& bao va thay déi
con dudng trao ddi chit, dAn dén t& bao bi chét.
Day 1a van dé chinh han ché& lam giam hiéu suat
cta viéc san xudt cac chit nay bing vi sinh vat
va do dé, cac bai bao khoa hoc vé cht dé nay rat
it (Efenberger & cs., 2021). Két qua cua ching
tdi cho thay VKNS tit loai Bacillus c6 kha ning
téng hop cac hop chit polyphenol in vitro trong
khoang 17,52-281,03mg GAE/l va chung LG7 c6
ham lugng polyphenol trong dich nuéi la cao
nh4at. Phat hién d6 cho thay tiém ning cua
chting LG7 14 d6i tugng dé t8i uu héa qua trinh
san xuét polyphenol.

Két qua nghién ctiu ctia ching téi cho thaiy
ca hai chung LG1 va LG7 déu c6 kha ning tao
ra amylase va cellulase, day la nhiing enzyme
thiy phan c6 y nghia céng nghiép, phu hgp véi
cic bao cao trudc day vé chi Bacillus noi sinh
(Rahman & cs., 2017). Bacillus cereus ndi tiéng
v6i hoat tinh enzyme, cac dic diém thuc ddy
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tang trudng thuc vat, phan huy sinh hoc dau,
ciing nhu 132 mam bénh tit thuc phdm (Bhutani
& cs., 2021). Tuy nhién, chua c6 nghién ctu nao
chiing minh dugc tiém nang ctua Bacillus cereus
ndi sinh trong viéc san xuit polyphenol. Déi véi
cac chung VKNS Bacillus cereus phan lap dugc
trong nghién ctiu nay, néng dé polyphenol cao
nhit dat dudc sau 48 gio déi véi B. cereus LG7
(1,652 mol/l).

Garcia & cs. (2023) nghién ctiu ba chung
ndm ndi sinh san xuidt phenol da chiing minh
ring polyphenol anh hudng dén su phat trién
cua thuc vat cht yéu théng qua ap luc méi
trudng, kha néng phong vé va bdo vé chéng lai
nhiéu loai sau bénh. Vi cic diéu kién thi nghiém
cuc ky thuan 1gi cho su phat trién cta thuc vat
va thuc vat khéng bi sdu bénh hai nén chitc
nang bao vé caa polyphenol c6 thé khéng phai la
co ché& chinh trong truong hop nay. Tuy nhién,
két qua nghién ciiu cta ching tdi cho thay kha
nang kich thich su nay mam hat cai xoong so
v6i d6i ching cta dich nudi vi khudn LG1. C6
thé do hop chat IAA trong dich nudi kich thich
su ndy mAm va su phat trién caa thuc vat. Gia
thiét nay phu hgp véi cdc nghién ctu truée day
cho thay IAA c6 vai trd kich thich tang trudng
thuc vat (Trung & cs., 2023).

5. KET LUAN

Trong nghién ctu nay, ching to1 da phéin
lap duge 07 ching VKNS tit cAy tAm ma. Cac
ching VKNS dugc phan 1ap déu c6 kha ning tao
ra chat polyphenol, nhung chi c6 hai chung,
LG1 va LG7 (dugc xac dinh 1an lugt 1a Bacillus
cereus va Bacillus mycoides), cho thay kha ning
tao ra néng do polyphenol kha cao. Thém vao
d6, hai chiing LG1 va LG7 cling cho thay kha
niang téng hop enzyme ngoai bao (cellulase,
amylase, va protease), kha ning téng hgp chat
kich thich sinh truéng thuc vat (IAA). Hon niia,
dich nuéi ctia hai ching LG1 va LG7 cho thay
kha nang khang dugc mét s6 vi sinh vat tham
khao va kich thich su ndy mam cta hat giéng.
Cac két qua nay cho thay tiém ning tng dung
clia cac chung vi LG1 va LG7 trong san xuit
polyphenol phuc vu nhu cau cta xa hoi.
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