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The study was conducted to select endophytic fungal strains in Cleistocalyx
operculatus that have in vitro antioxidant capacity. The study isolated and
preliminary identified the morphological characteristics of 31 strains of
endophytic fungi in Cleistocalyx operculatus. The in vitro antioxidant activity
of endophytic fungal strains in Cleistocalyx operculatus was determined using
the method of reducing power and neutralizing free radicals 2,2-diphenyl-1-
picrylhydrazyl, and 2,2-azino-bis (3-ethylbenzthiazoline-6-sulfonic axit). In
addition, the study also determined the content of polyphenols and flavonoids
produced by endophytic fungal strains in Cleistocalyx operculatus based on
Folin-Ciocalteu and alumi chloride reagents. Endophytic fungal strains in
Cleistocalyx operculatus were capable of producing antioxidants with
concentrations ranging from 0,92+0,33 to 91,70+4,99 mg TE/100 mL of
supernatant. Endophytic fungal strains in Cleistocalyx operculatus were
capable of producing polyphenols with concentrations ranging from
1,82+0,27 to 26,54+1,37 mg GAE/100mL of supernatant and flavonoids with
concentrations ranging from 1,74+0,07 to 22,33+1,20 mg QE/100mL of
supernatant. Research results show that the in vitro antioxidant activity of
endophytic fungal strains in Cleistocalyx operculatus depends on polyphenol
and flavonoid content. Endophytic fungal strains in Cleistocalyx operculatus
show the potential to produce antioxidant secondary metabolites.
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Vi ndm noi sinh

Nghién ctru duoc thyc hién nhiam tuyén chon cac dong vi nam nai sinh trong
cay véi c6 kha ning khang oxy hoa in vitro. Nghién ciru da phan 1ap va nhan
dién so bo cac dic diém hinh théi cua 67 dong vi nim néi sinh trong cay Véi.
Hoat tinh chéng oxy héa in vitro ciia cac dong vi ndm noi sinh dugc xac dinh
nhd vao phuong phap ning luc khir, trung hoa géc tw do 2,2-diphenyl-1-
picrylhydrazyl va 2,2-azino-bis (3-ethylbenzthiazoline-6-sulfonic axit). Bén
canh d6, nghién ctru cling da xac dinh ham lugng polyphenol, flavonoid do
céc dong vi nam nai sinh tao ra dya vao thudc thir Folin-Ciocalteu va alumi
clorua. Céc dong vi nim nai sinh c6 kha ning san sinh chét chéng oxy hoa
v6i ham lugng dao dong tur 0,92 + 0,33 dén 91,70 + 4,99 mg TE/100 mL dich
nudi cdy. Cac dong vi nim nai sinh trong cay véi c6 kha ning san sinh
polyphenol véi ham lugng dao dong tir 1,82 + 0,27 dén 26,54 + 1,37 mg
GAE/100mL dich nudi cdy va flavonoid véi ham lwong dao dong tir 1,74 +
0,07 dén 22,33 + 1,20 mg QE/100mL dich nudi ciy. Két qua nghién ciru cho
thdy hoat tinh chng oxy héa in vitro cua cac dong vi ndm ni sinh phu thugc
vao ham lugng polyphenol va flavonoid. Cac dong vi nam noi sinh trong cay
vdi cho thdy tiém ning san sinh cac hop chét chuyén hoa thir cap c6 kha ning
chdng oxy hoa.
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1. Giéi thigu

Vi ndm noi sinh (VNNS) 1a nhém vi sinh vat cu tra bén trong té bao hoic md khoe manh caa
thuc vat, c6 thé & dang cong sinh, khdng gay anh huong dén suc séng cua cay chi [1]. Pi c6
nhiéu ching minh cho thdy VNNS ton tai da dang bén trong cac bo phan cua cay chu.Nho moi
quan hé cong sinh véi VNNS,cay chi ¢d thé chong lai didu kién sdng bat loi bang cach san xuat
mot sb chat chuyén hoa chuyén biét co dic tinh khang nim, khang khuan; hodc san xuat mot sé
doc 1o, gitip bao vé cay chu chéng lai cic mam bénh. VNNS san xuat phytohormone gilp cay chi
tang cuong kha ning chiu han bing cach ting cudng san xuit enzyme chdng oxy hoa [2], [3]-
Ngoai kha ning gitp cay chu phét trién t5t, VNNS con c6 kha ning tao ra nhitng san pham sinh
hoc c6 ¥ nghia trong linh vuc y hoc. Chat chéng oxy hoa duoc tao bai cay chi va ca VNNS gitp
thuc vat c6 thé ton tai trong nhiing tinh hudng bt loi nhu stress sinh hoc va phi sinh hoc [4]. Do
d6 viéc b sung chit chdng oxy héa tir cac ngudn ty nhién dang dugc phét trién vi tinh an toan va
c6 gia tri tri liéu.

Céc nghién ciu vé VNNS trong va ngoai nudc da s dugc phan lap trén cay duoc liéu nham
tim kiém cac hoat chét c6 tinh khang khuan, khang nim va chbng oxy héa. Tai Viét Nam, trén
mot s6 cay duoc liéu nhu cdy Dira can (Catharanthus roseus) va Bach hoa xa thiét thao
(Scutallaria barbata) di phan lap duoc 5 chung nam ngi sinh; tir cdy Thach tung ring cua
(Huperzia serata) da phan 1ap dugc 45 dong VNNS, va tir mot s6 VNNS trong ho Zingiberaceae
va Rutaceae. Pa s cac dong VNNS duoc nghién ciru tap trung vao kha nang khang nhitng dong
vi khuan phé bién nhu Bacillus cereus, Staphylococcus aureus, Salmonella enterica, Escherichia
coli, Pseudomonas aeruginosa, khang nam Candida albicans bang phuong phap khuéch tan trén
dia thach. Kha ning chdng oxy hoa cua 4 dong VNNS phan lap tir cay Trang (Kandelia candel)
dugc kiém tra bang phuong phap khao sat nang luc khur va khdo sat hoat tinh trc ché qua trinh
peroxide hoa lipid [6] - [8]. Tuy nhién ¢ Viét Nam, vé mit ham lugng hop chét polyphenol va
flavonoid tir VNNS van chua co nhiéu nghién ciru. Trong s6 khoang 300.000 loai thuc vat bac
cao ton tai trén trai dat, mdi loai déu 1a vét chu cua mét hoic nhiéu vi sinh vat noi sinh, nhung chi
mot sb it trong sé d6 dugc nghién ciru day du [9]. Cay Voi (Cleistocalyx operculatus) thugc ho
Sim (Myrtaceae), 1a cay than gé cao nhd, thuong thiy moc dai hoic dugc trong ¢ Viét Nam, Lao,
Thai Lan va Trung Quéc, duoc xem 1a cdy duoc liéu dan gian, va ciing di c6 nhidu nghién ciu
chimg minh vé& hoat tinh chong oxy hoa va xac dinh nong d6 polyphenol trong cac bo phan cia
cay [10], [11]. Vi la nguon cay chu thich hop dé nghién ciru vé VNNS, nhung dén nay van chua
tim thiy cac nghlen ctu vé VNNS trong cac bo phan cua cay Vi trong tai Viét Nam. Do do,
nghién cttu ndy phan lap va tuyén chon vi nim nai sinh trong cay Véi (cleistocalyx operculatus)
c6 kha nang chdng oxy hoa, nham muc dich gop phan tim kiém va gia ting nguén VNNS ¢6 loi.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vit ligu
Cay Vi (Cleistocalyx operculatus) duoc thu thap vao thang 5 nam 2023 tai Tién Giang (Hinh

1). Cay Véi da duoc nhan dién dua vao dic diém hinh thai theo mo ta trong bo sach cay co Viét
Nam [12].
2.2. Phwong phdp nghién ciru
2.2.1. Phan Igp va nudi cay in vitro VNNS trong cy Vdi

Mau cay Vi sau khi thu thap dugc van chuyén vé phong thi nghiém, phan loai, chon loc mau
14, than, hoa sach bénh va rira sach dudi voi nude, sau do tlen hanh khir tring bé mit theo Sahu
va cong su [13] ~Mau 14, than, chdi, nu cua cay Vpl duogc cit thanh timg méanh nho bang dung cu
v0 trung. Dat mau 1én mé1 truong PDA xuat xur Aq Do (200 g bot khoai tay/L, 20 g dextrose/L,
20 g agar/L) c6 bo sung khang sinh streptomycin nong d6 100 mg/L [14] d& duoc khir trung, u &
di€u kién nhiét do phong hodc nhiét dd 30°C, trong 7 ngay, sau do6 ti€n hanh quan sat sy phat
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trién ciia nAm. Ni4m méi phat trién tir mau dwoc chuyén sang méi trudng PDA méi. Cac dong vi
nam dugc phan 1ap dua vao sy khac biét dac trung vé hinh thai, mau sic va dic diém bé mat, hoa
van, sic td va bia cua khuan lac vi nAm trén mit thach [17]. Quan sat sy phat trién cua soi nam,
bao tir cia vi nAm bang kinh hién vi & d6 phong dai 40X va 100X (Nikon YS100, Nikon, Japan).

Hinh 1. Cay V4i, nu va nhanh cay Voi
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Hinh 2. V; tri thu mdu cay Vai tai xa Hoa Hung, huyén Cai Bé, Tién Giang
Céac dong VNNS sau khi phan 18p dugc nudi ting sinh trong mdi truong khoai tay dextrose
long (PDB) theo mo ta cua Huang va cong su [16] c6 bd sung streptomycin ndong d6 100 mg/L.
Dong vi nim thuan ching dwoc dit vao binh erlenmeyer c6 chira 100 mL PDB, lic 150 ~vong/
phiit, 7 ngay & 30+2°C. Sau d6, moi truong ting sinh cua timg loai VNNS duoc loc qua gidy loc,
loai bé soi ndm, dé thu 1y phan dich nudi cdy. Phan dich nuéi cdy cia cic dong VNNS dugc
dung trong binh thiy tinh, bao quan & 4°C.

2.2.2. Tuyén chon cac dong VNNS c6 khad ndng san sinh polyphenol va flavonoid

Phan dich nubi cdy chiét xuat tir cac dong VNNS duoc tién hanh xac dinh ham lugng
polyphenol bing phuong phap Folin-Ciocalteu theo m6 td Huang va cong su [16], ¢4 hiéu chinh.
Phan dich nuéi cay 0,25 mL duoc thém 0,25 mL thudc thir Folin-Ciocalteu 0,5 N cho phan ung
xay ra & nhiét do phong, lic déu, tiép tuc phan umg duoc trung hoa bang thém 0,25 mL Na,CO;
10%, 1 30 phat ¢ 40°C trong bé diéu nhiét. Két thic phan tmg duoc do dd hap thu quang phé &
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budc song 756 nm. Ham luong polyphenol cé trong dich nudi cy cua cac dong VNNS dugc Xac
dinh dya trén phuong trinh duong chuan gallic axit (mg GAE/100 mL dich nudi ciy) c6 dang: y
=0,0152x + 0,1357 (R2 = 0,9961).

Phan dich nudi cdy chiét xuat tir cac dong VNNS dugc tién hanh xac dinh ham luong
flavonoid véi thude thir alumi clorua theo mé ta Praptiwi va cong su [19] ¢6 hiéu chinh. H3n hop
phan ing gom 1 mL nudc cat, 1 mL dich nudi cdy, 0,2 mL NaNO, 5%, i hdn hop trong 5 phit, &
nhiét @6 phong. Sau khi 1, hdn hop duoc thém 0,2 mL AICIs 10%, lic déu hén hop, u trong 6
phiit, thém 2 mL NaOH IN, nuéc cat 0,6 mL va tiép tuc u trong 15 phat ¢ nhiét do phong. Két
thlic phan tng tién hanh do d6 hap thu quang phd ¢ budc song 510 nm. Ham lwong flavonoid c6
trong dich nudi cy cua cac dong VNNS duoc xac dinh dua trén phuong trinh duong chuan
quercetin (mg QE/100 mL dich nudi cay) c6 dang y = 0,0009x + 0,0462 (R? = 0,9846).

2.2.3. Tuyén chon cac dong VNNS c6 hogt tinh chang oxy héa in vitro

Khdo séat kha nang trung hoa goc twr do 2, 2-diphenyl- 1 - picrylhydrazyl

Kha ning trung hoa gdoc tu do DPPH duogc xac dinh dya theo mé ta ciia Sharma va cong su
[20] c6 hiéu chinh. Han hop phan tng gdm 0,96 mL phan dich nudi cay cua VNNS va 0,04 mL
DPPH (1000 pg/mL, hoa tan trong methanol), sau d6 phan tng duoc dién ra trong diéu kién téi ¢
30°C trong 30 phat. Mau tim caa DPPH bj thay d6i khi phan &g véi chat ¢6 kha nang chong oxy
hoa, budc séng 517 nm duoc sir dung dé xac dinh su thay doi mau sic caa DPPH con lai sau
phan tng. Ham luong chat c6 ning luc khtr trong dich nudi cdy caa cac dong VNNS dugc xéac
dinh dua trén phuong trinh dwdng chuan trolox (mg TE/100 mL dich nudi cay) c6 dang: y = -
0,1158x + 1,3068 (R2=0,99).

Khdo sdt nang luc khir

Ning luc khir duge dénh gia theo mé ta cua Oyaizu [21] ¢6 hiéu chinh. Hn hop phan wng lan
lugt gom 0,1 mL phan dich nudi cdy caa VNNS, 0,1 mL dém phosphate (0,2 M, pH 6,6) va 0,1
mL KsFe(CN)s 1%. Sau khi hdn hop phan tng duoc u & 50°C trong 20 phdt, thém 0,1 mL
CCI;COOH 10%, ly tam hdn hop vai tée d6 3000 vong/ phut trong 10 phat. Phan dich nudi cy
sau khi ly tam dugc rt 0,1 mL cho vao 0,1 mL nuéc va 0,1 mL FeCls 0,1%, lic déu. Po hap thu
quang phd cua hon hop phan g dugc do & bude song 700 nm. Ham lwong chét c6 ning luc khir
trong dich nudi ciy cua cac dong VNNS duoc xac dinh dya trén phuong trinh duong chuan
trolox (mg TE/100 mL dich nudi ciy) c6 dang: y = 0,0927x + 0,0188 (R? = 0,9976).

Khdao sat kha nang trung hoa goc tu do 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic axit)

Kha ning trung hoa gbc tw do ABST™* duoc thuc hién theo mé ta ciia Nenadis va cong su [22]
¢6 hiéu chinh. Phan tng duoc bat dau bang cach cho 0,99 mL dung dich nudi cdy ABTS™ (500
ng/mL) phan ting voi 0,01 mL phan dich nudi cdy cia VNNS. Sau d6, hdn hop duoc cho phan
g trong diéu kién tranh &nh sang 6 phut & 30°C. Do hap thu quang phd ciia hdn hop phan ung
duge xac dinh & bude song 734 nm. Ham luong chét c6 ning luc khir trong dich nudi cdy cua cac
dong VNNS duge xac dinh dya trén phuong trinh duong chuan trolox (mg TE/100 mL dich nudi
cdy) c6 dang: y = -0,0751x + 0,8482 (R2 = 0,9973).

2.2.4. Binh danh mét s6 dong VNNS trong cay Vdi

Céc dong VNNS c6 kha ning san sinh polyphenol, flavonoid va chat chong oxy hda tiém
ning duoc lya chon dé dinh danh. DNA téng sb ciia VNNS duoc tach bang cach st dung TE 1x
theo quy trinh caa Roger [23]. Ving gen ITS-rDNA cua cic dong VNNS duoc khuéch dai bing
phan ung PCR, sir dung cac doan moi xubi c6 trinh ty gen la 1TS1 (5'-
TCCGTAGGTGAACCTGCGG-3") va mdi ngugc 1TS4 (5-TCCTCCGCTTATTGATATGC-3)
dé khuéch dai kich thude du kién ~600 (bp) [19]. San phdm PCR dugc dién di trén gel agarose
2% va giai trinh ty. Trinh ty vang ITS cta cac dong VNNS duoc so sanh véi cac trinh ty da cong
bé trén GenBank thong qua BLAST. Cay phét sinh ching loai cua cac dong VNNS dya vao trinh
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tu ving ITS dugc xay dung bang phan mém Molecular Evolutionary Genetics Analysis Version
11.0.13 (MEGA 11.0.13).

2.2.5. Thong ké phan tich sé ligu

Céc s6 ligu trong nghién ciru dugc trinh bay dudi dang MEAN=SD. Két qua dugc xir 1y théng
ké theo phuong phap ANOVA (kiém dinh Tukey’s) bang phan mém Minitab 16.0.

3. Két qua va ban luan
3.1. Két qud phan Igp va nudi cdy in vitro vi ném ngi sinh trong cay Vaéi

Dua trén sy khac biét vé hinh dang bé mat, mau sic caa khuan lac cing su khéc biét vé hinh
dang bao tir, ciu tric soi nim, da thu dugc 67 dong VNNS tir cac bo phan than, chdi, 14 va nu
hoa cua cay Voi. Trong dé, tir choi phan lap duoc 20/67 dong VNNS chiém ti I¢ 29,85%, tir la
phan lap duogc 28/67 chiém ti 1¢ 41,79%, tir hoa phan lap duoc 9/67 chiém ti 1& 13,43% va tir than
phan lap duoc 10/67 chiém ti 16 14,92%. Nhu vay, két qua cho thay sé lugng cac dong VNNS
dugc phan lap tir 1a hon nhiéu so vai s lwong cac dong VNNS duoc phan lap tir chdi, hoa va
than cay V4i. Quan sat hinh dang khuan lac trén bé mit agar cua cac chung nam sau 4-7 ngay
nudi cy va tién hanh quan sat mau sic, hinh dang, dic diém so b cua khuan lac nAm bang mat
thuong. Nhém nghién ctu nhan thiy, cac dong VNNS trong cay Véi chi yéu c6 mau xanh va
trang, hinh tron, bé mat dang hat min va c6 bao tir hinh tron (Bang 1). Cac dong VNNS duoc ky
hiéu 1a Co.B.x, Co.L.x, Co.T.x, Co.F.x. Trong d0, Co la Cleistocalyx operculatus, B la chi non,
L 1414, T la than, F 12 hoa, x 1a s6 thi ty phan Iap. VNNS hi¢n di¢n trén moi loai thyc vat, va sy
da dang cua chung phu thu¢c vao nhiéu yéu té ca phi sinh hoc va sinh hoc. Trong s6 do, didu
kién méi trudng song cua thuc vat 1a mot trong nhitng yéu té quan trong [24]. Céc ving nhiét doi
va can nhiét déi tao didu kién cho VNNS da dang hon méi truong 6n déi. Pang cha ¥, mot chiée
la riéng I¢ & vung nhiét déi co thé phan lap duoc 90 loai noi sinh vat [18]. Diéu kién ty nhién
trong moi truong sébng dd tao nén su da dang VNNS séng trong cdy Voi Cleistocalyx
operculatus.

Bang 1. Thong ké ddc diém hinh thai khudn lac, soi nam va bao tir ciia cac dong VNNS

Chi tiéu M0 ta S6 lwong Ty 18 (%)
Tron 53 79,10
Hinh dang Xé thuy 7 10,45
Khong 6n dinh 7 10,45
<10 mm 4 5,97
buong kinh 10-30 mm 47 70,15
>30 mm 16 23,88
Tring 18 26,87
Xanh 20 29,85
Mau sic Xém 6 8,96
Pen 8 11,94
Nau, vang, cam 15 22,39
Hat min 37 55,22
Bé mat To bong 21 31,34
To nhung 9 13,43
Soi khuan ty Phén nhénh, ¢6 vach ngin 67 100,00
Hinh tron 46 68,66
Bao tir Hinh trang 15 22,39
Hinh tru 6 8,96

3.2. Két qud tuyén chen cac dong VNNS c6 khd néng sdn sinh polyphenol va flavonoid

_ Polyophenol va flavonoid Ia nhitng nhém chét c6 hoat tinh sinh hoc ¢6 thé dugc chiét xuat tir
nam noi sinh. Cac hop chat thugc nhom polyphenol va flavonoid nhu: kaempferol, caffeic axit,
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para-hydroxybenzoic axit, para-coumaric axit, vanillic axit, syringic axit, gallic axit, chlorogen
axit, ferulic axit va rosmarinic axit da dwoc phan lap tir nhiéu dong VNNS khéc nhau [15], [17].
Két qua nghién cau caa ching t6i cho thay c6 32/67 dong VNNS trong cay Vi ¢d kha ning san
sinh polyphenol va flavonoid. Ham lugng polyphenol cia 32 dong VNNS trong cay vdi dao dong
tir 1,82 + 0,27 dén 26,54 + 1,37 mg GAE/100 mL dich nudi ciy va flavonoid véi ham luong dao

dong tir 1,74 + 0,07 dén 22,33 + 1,20 mg QE/100 mL dich nudi cy, twong dong vei két qua
nghién ctru cua Huang va cong sy [16] vé ham luong polyphenol trén cac dong VNNS tur 0,52
dén 13,95 mg GAE/100 mL dich nudi cdy. Két qua ham lugng polyphenol va flavonoid cua 32
dong VNNS trong cay véi duoc trinh bay trong Bang 2. Dong vi nam Co.B.18, Co.L.6, Co.F.9 c6
lugng polyophenol tong sé cao nhat (lan luot 1a 26,54 + 1,37; 19,08 + 1,32; 17,98 + 1,01 mg
GAE/100 mL dich nudi cdy). Két qua dinh lwong flavonoid ciing chi ra rang dong vi nam
Co.B.18, Co.L.6, Co.F.9 c6 kha ning san sinh flavonoid téng sb cao nhat, lan luot 12 véi 22,33 +
1,20; 22,26 + 0,74; 19,26 £ 1,28 mg QE/100 mL dich nudi céy. Ham luong polyphenol va
flavonoid khong duoc tim thdy & 35/67 dong vi nam gém c6 dong Co.B.2; Co.B.6; Co.B.10;
Co.B.14; Co.L.1; Co.L.2; Co.L.4; Co.L.5; Co.L.7; Co0.L.12-14; Co0.L.16; Co0.L.19; Co0.L.22-28;
Co.T.1; Co.T.2; Co.T.4-6; Co.T.8; Co.T.10; CoF1; CoF3-8.

3.3. Két qud tuyén chen cac dong VNNS c6 hogt tinh chéng oxy hda in vitro

Céc gdc tu do la cac hop chét cé cac electron don 1¢ phan g nhay cam vdi lipoprotein, lipid,
carbohydrate, nucleic axit, protein va amin axit ty do. Cac hop chat chuyén héa thir cap c6 nguon
goc tur VNNS trong nghién ctu cua chung t6i dugc chitng minh ¢6 kha nang trung hoa hoac khir
cac goc tu do/ phuc kim loai doc. Hoat tinh chdng oxy héa caa cac dong vi nAm néi sinh duoc
xac dinh dua vao ham luong chét chéng oxy hoa dugc trinh bay trong Bang 2. Trong nghién ciru
cua ching t6i, phwong phap DPPH, ABTS™ va RP di duogc sir dung dé danh gia hoat tinh chong
oxy hoa cua cac dong VNNS, vi ddy 1a nhimg phuong phap phd bién dugc sir dung trong sang
loc thubc chdng oxy hda méi.

DPPH 13 mot géc ti do, c6 kha ning hinh thanh lién két véi cac phan tir hydro cua chat chdng
oxy hoa. Do d6, DPPH thudng duoc st dung trong nghién ciru sang loc tac nhan chéng oxy hoa
méi. Két qua trinh bay trong Bang 2 cho thay, phan dich nui cdy cua dong vi nam Co.B.18,
Co.L.6, Co.F.9 c¢6 ham luong chit trung hoa gdc tu do DPPH nhiéu nhat. Dong vi nam Co.B.18,
Co.L.6, Co.F.9 c¢6 ham luong chat trung hoa goc tuy do DPPH lan luot cao gap 20,46; 19,84 va
17,9 lan so véi dong vi ndm Co.B.16 (la dong vi nim c6 ham lugng chét trung hoa géc tu do
DPPH thap nhat).

Phuong phap trung hoa gbc ty do ABTS™ tuy ¢6 ciing co ché hoat dong véi phuong phap DPPH.
Tuy nhién, ABTS cd ban chét khdng phai 1a gbc tu do sau khi bi khir bai chat chdng oxy héa thanh
(K2S,0g) thi méi tao thanh ABTS™ ¢6 mau xanh duong. Néu bi khir bi chat c6 hoat tinh chéng oxy
hoa, ABTS"* s& chuyén veé trang thai ban dau 1a ABTS khdng mau. Trong nghién ciu ciia ching toi,
phan dich nudi cdy cua cac dong VNNS kha ning san sinh chat c6 kha niang trung hoa goc tu do
ABTS™ v6i ham lugng dao dong tir 0,98+0,23_dén 23,63+0,25 mg TE/100 mL dich nudi cy.

Phuong phap ning luc khir dyua trén nguyén tic cac chat cd kha nang khir phan wng véi kali
ferricyanide (Fe®*) tao thanh kali ferrocyanide (Fe?*), sau d6 phan tng véi FeCls dé tao thanh
phuc hop Fe?* ¢6 mau xanh 14. Nang luc khir ctia cac dong VNNS duge xac dinh dya vao ham
lwong chét c6 niang luc duogc trinh bay trong Bang 2. Két qua nghién ctiu cho thay, ham lugng
chat co nang luc khir cua cac dong VNNS trong cdy Vi dao dong tir 3,39+0,28 dén 91,70+4,99
mg TE/100 mL dich nudi cy. Dich nui cdy ciia dong vi nam Co.B.18 c¢6 ham lugng chat c6
nang luc khir cao gip 27,05 lan so véi dong vi ndm Co.B.16 (day la dong VNNS c6 ham lwong
chat c6 ning lyc khir thap nhat).
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Bang 2. Ham hrong polyphenol, flavonoid va chdt khang oxy héa tirong dirong chat chudn

Ham lwong chat cé hoat tinh chéng oxy hoéa

Dong vi Dinh lurgng in vitro (mg TE/100 mL dich nudi ciy)
STT nAm Polyphenol Flavonoid
(mg GAE/100 mL (mg QE/100 mL RP DPPH ABTS™
dich nubi ciy) dich nuéi ciy)
1 Co.B.1 3,07M+0,38 2,709+0,13 8,03"+0,51 1,12¥+0,16 1,65M+0,17
2 Co.B.3 10,40%+0,74 12,89¢+0,70 18,85%9+150 6,37%+0,51 2,881+0,53
3 CoB4 5,04"+0,38 10,74"+0,64 13,24"+1 23 3,13M+0,33  2,299+0,84
4 Co.B.5 3,74%+0,36 6,85™+0,23 6,88™+0,34 1,214+0,26  1,40"+0,15
5 Co.B.7 4,08"+0,48 8,11'm+0,62 7,09m+0,60 1,364+0,20 1,69"+0,18
6 Co.B.8 5,66"+0,35 9,30K+0,39 16,19fi+1,56 3,08M+2,35  2,339+0,33
7 Co.B.9 3,44"+0,27 5,89"°+0,22 8,28k+0,60 1,22K+0,26  1,51"+0,34
8 Co.B.11 5,75"+0,42 11,04"+1,03 15,697+1,23  3,79"+0,42  2,379+0,27
9 Co.B.12 4,96"+0,33 9,85/k+0,72 11,73m+1,.34  1,86/+0,25 2,179m+0,40
10 Co.B.13 3,51k"+0,38 5,18°°+0,46 9,68'+0,27  1,27¥+0,25 1,26"+0,34
11  Co.B.15 9,2179+0,66 11,70™+0,68 19,36%+1,12  6,01¢+0,36  1,06"+0,20
12 Co.B.16 1,82°+0,27 1,74+0,07 3,397+0,28  0,92X+0,33  0,98™+0,23
13  Co.B.17 3,88k'+0,57 9,44i'+0,59 8,28k+0,67 1,91+0,41 2,179"+0,38
14 Co.B.18 26,54%+1,37 22,33%+1,20 91,70%+4,99 18,82%+1,67 23,63%+0,25
15 Co.B.19 5,61"+0,31 10,07%+0,13 14,059+4, 72  2,40%+0,62 2,229+0,44
16 Co.B.20 11,29%+0,83 14,55%+1,06 25,909+2,20 7,65%+0,48 4,13%+0,17
17 Co.L.3 3,29M°+0,40 5,67"°+0,40 14,54%+1,43  1,511+0,28 15,93°+0,75
18 Co.L.6 19,08°+1,32 22,26%+0,74 49,27°+2,76 18,25+0,48  4,35+0,71
19 Co.L.8 11,71%4£1,05 13,26%+1,03 23,38%+2.26  6,409+0,48 1,29"+0,44
20 Co.L.9 8,33%+0,76 11,1890,83 18,21M+1,98 5,5579+0,93 2,66M+0,50
21 Co.L.10 16,62°+1,07 14,63%+1,08 48,63°+1,98 11,07°+0,85 1,40"+0,38
22 Co.L.11 3,38M+0,41 5,30"°+0,42 11,52™+0,60 1,31¥+0,50 1,35"+0,31
23 Co.L.15 2,92M°+0,34 3,70P1+0,34 8,46%°+0,65 1,17¥+0,33  3,15%+0,41
24  Co.L.17 16,45°+1,14 16,52°+0,89 35,36°+1,84  7,899+0,79  2,299+0,23
25 Co.L.18 2,59M°+0,20 2,449+0,22 5,01+0,66 1,12K+0,20  3,37%+0,60
26 Co.L.20 3,51k"+0,38 4,63°°+0,23 11,55™+1,00 1,86/+0,46 1,71"+0,47
27 Co.L.21 3,18M°+0,23 4,63°+0,23 12,42+0,82 1,76k+0,28  1,55"+0,29
28 Co.T.3 13,829+0,66 14,29%+0,13 25,18%+1,29 7,61%+0,58 3,629+0,20
29 Co.T.7 6,361"+0,40 12,67%9+0,78 18,73%9+2,73  4,249+0,38  2,269%+0,37
30 Co.T.9 4,15™+0,23 9,81%+0,74 16,197+2.90 2,36"+0,45  5,46°+0,45
31 Co.F.2 2,55"+0,16 1,85'+0,07 4,29°+0,53  1,07¥+0,19 1,24™+0,30
32 Co.F9 17,98°+1,01 19,26°+1,28 52,561°+537 16,47°+0,77 15,73"+0,18

Ghi ch(: Céc gia tri c6 mau ti (a, b, ¢, d) theo sau giong nhau trong cing mét phicong phdp thi khdc biét

khéng c6 y nghia vé mat thong ké (p=>0,05)

Hinh 3. Pdc diém hinh théi cia 3 dong VNNS trong cay Véi ¢ két qua chong oxy hda cao

A, D: vi ném Co.F.9; B, E: vi ndm Co.L.6; C, F: vindm Co.B.18
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Két qua nghién ctiu cho thiy, cac dong VNNS trong cy véi c6 kha ning san sinh cAc chat co
kha ning chdng dwoc nhiéu géc tu do. Trong do, cac dong VNNS trong cay vdi cho thiy hiéu qua
trung hoa gdc ty do DPPH hiéu qua hon cac gdc tu do con lai. Két qua nghién ctu cia Abo Nahas
va cong su [21] cho thay rang hoat tinh chdng oxy hoa ciia cac dong VNNS ¢6 lién quan dén su
hién dién cua cac hop chit chuyén hoa thtr cap thuoc nhém polyphenol ma céc dong vi nim san
sinh ra trong qua trinh sinh truéng. Dva vao két qua dinh luong polyphenol, flavonoid va chat
chdng oxy hda nhém nghién ctiru da chon dong vi nam Co.B.18, Co.L.6, Co.F.9 dé dinh danh.

3.4. Két qua dinh danh mgt sé dong vi ném néi sinh trong cay Vaéi

Céc dong vi nim ndi sinh c6 hoat tinh ndi troi, duoc tién hanh ly trich DNA va dién di kiém
tra san pham PCR trinh tu ving ITS (Hinh 4). Két hop dic diém hinh thai cua 3 dong VNNS
Co.B.18, Co.L.6, Co.F.9 (Hinh 2) véi két qua giai trinh tu gene ITS-rDNA va so sanh dit liéu véi
Trung tm Thong tin Cong nghé sinh hoc Qudc gia (NCBI) nhan thay ty 1¢ twong dong cao Vi
dong nim Aspergillus sp., Aspergillus flavus va Nigrospora sp. véi ty & tuong dong lan luot la
99,66; 100 va 100%. Bong thoi, nhém nghién ciu ciing xay dung cly phét sinh chung loai cho
cac dong nam Aspergillus sp., Aspergillus flavus va Nigrospora oryzae trinh bay trong Hinh 3.
Nghién ctru ctia Yadav va cong su [22]; Vig va cong su [24] cing da chiing minh dong VNNS
thugc chi Aspergillus sp. va chi Nigrospora sp. c6 kha néng san sinh polyphenol va flavonoid.
Nhiéu loai Aspergillus flavus CO thé san sinh ra doc tb gay nguy hai cho ngudi, va giam nang suét
cua cac loai cdy trong ngii coc. Tuy nhién, nhiéu bang chimg cling chi ra rang Aspergillus
flavus noi sinh c¢d kha nang san xuat cac hop chat chuyén hda thir cap c6 hoat tinh sinh hoc. Vi
du, Aspergillus flavus noi sinh vo qua Na (Annona squamosa) c6 tac dung khang khuan, chdng
lai c&c chung Staphylococcus va HCoV 229E—invitro [25]. Ngoai ra, Aspergillus flavus noi sinh
tr Aegle marmelos thé hién kha nang chéng oxy hdéa do c6 ham lwong polyphenol tong va
flavonoid téng lan luot 12 65,77 mg GAE/mI va 158,33 mg quercetin/ml dich nudi cay [26].

Céc trinh ty duogc thu thap tir két qua BLAST caa 3 dong vi nim trong nghién ctru véi co s&
dit liéu ITS caa nhém nam. Tién hanh gidng cot (multiple sequence alignment) bang phan mém
Bioedit phién ban 7.2.1, chiéu dai trinh tu sau giong cot 1 463 nucleotides. Chuong trinh MEGA
X [27] duoc sir dung dé xay dung gian d6 phat sinh loai theo phuong phap Maximum Likelihood
v6i mb hinh tién hoa Kimura 2-parameter [28], do tin cdy cua gian do duoc kiém dinh bang
phuong phap bootstrap vai 1000 lan lap lai.

Hinh 4. Két qua di¢n di kiém tra sin pham PCR trinh tyr viing ITS (khodng 650 bp)
Ghi chi: M: Thang chudn 100bp (Bioline, Anh), (+): Doi chimg duong,
1: mau Co.B.18; 2: mau Co.L.6; 3: mau Co.F.9
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Bang 3. Két qua nhdn dién céc dong vi nam ngi sinh trong cay Voi

Chiéu dai Po phit Mirc d§ twong Accesion

Dong Loai twong dong doan gene (%) ddng (%) number

Co.B.18 Aspergillus sp. 618 100 99,66 OM831107.1
Co.L.6  Aspergillus flavus strain ZMXR27 598 100 100 MT645322.1
Co.F.9 Nigrospora sp. 557 100 100 MZ882151.1

0.000

0.000 =500 @ NR 160622.1 Aspergillus subflavus

53002 @ NR 172033.1 Aspergillus sergii
0.002 @ NR 171614.1 Aspergillus krugeri

0.002
@ NR 131261.1 Aspergillus bombycis

0.000
0-000 @ NR 135329.1 Aspergillus pseudotamarii

51 0.000
o051 50 oooo 53 @ NR 135325.1 Aspergillus tamarii

- 29 0.002 @ NR 121219.1 Aspergillus parasiticus
0.004 500 NR 111041.1 Aspergiilus flavus

0.180 90| ©.000 5.000 Co.L.6

0.002

64| %00 o500 @ NR 171606.1 Aspergillus aflatoxiformans
@ NR 135395.1 Aspergillus oryzae

@ NR 138341.1 Aspergillus felis

@ NR 135405.1 Aspergillus aureolus

® NR 151816.1 Aspergillus arcoverdensis

oo —_® NR 121481.1 Aspergillus fumigatus

0.000 0.002 505 Co.B.18

0.045 | 0.002

99 ] 0.004 0.002

0.000 0.007

0.000 o000 03 L NR 137489.1 Aspergillus spinosus
0000 | 5000 @ NR 171617.1 Aspergillus novofumigatus
0.000 o000 @ NR 138362.1 Aspergillus oerlinghausenensis
0.000 —5— @ NR 137479.1 Aspergillus fischeri
0.000 o ® NR 135407.1 Aspergillus lentulus
oo — @ NR 135409.1 Aspergillus viridinutans
0.000 500 @ MT732017.1 Nigrospora oryzae

oom @ PQO056818.1 Nigrospora oryzae

@ MZ2882151.1 Nigrospora oryzae

99[ 0.000 Co.Fo
0.219 0.002 0. F.
29 L'E @ NR 153474.1 Nigrospora osmanthi
0.004 ® NR 153479.1 Nigrospora vesicularis
0.004 —oor— @ NR 174838.1 Nigrospora macarangae
52| %008 5003 @ NR 153469.1 Nigrospora pyriformis
78 @ NR 165927.1 Niarospora vesicularifera

Hinh 5. Gidn do phét sinh loai cia cac dong vi nam dia trén trinh ti ITS

Dua trén trinh ty ITS, méi quan hé di truyén cua 3 dong vi nim gébm CoL6, CoB18 va Co.F.9
V6i cac loai trén co s& dit liéu NCBI duoc thé hién qua gian d6 pha hé. Cac loai nim dugc phan
thanh 2 nhanh twong ung vai 2 chi Aspergillus va Nigrospora, véi khoang cach di truyén 1a
3,99%. Trong nhém Aspergillus, dong Co.L.6 c¢6 quan hé di truyén gan véi A. oryzae, A.
aflatoxiformans va A. flavus, d6 tin cdy cia phan nhom duoc thé hién qua ty 1 bootstrap 90%.
Bén canh d6, dong Co.B.18 ¢ d6 tuong dong di truyén cao véi A. spinosus, A. novofumigatus,
A. oerlinghausenensis, A. fischeri. O chi Nigrospora, dong Co.F.9 dong nhat vé mat di truyén
vai N. oryzae (Hinh 5).

4. Két luan

Trong nghién cttu nay, tong cong c6 67 VNNS lan dau tién duoc phan Iap tir cac bo phan khac
nhau caa cay Véi: chdi, 14, than va nu hoa. T4t ca cac ching déu dugc xac dinh so bo bang hinh
thai khuan lac va kiém tra bang kinh hién vi & do 100X. M chdi va la cay V6i da phan 1ap duoc
s6 luong VNNS nhidu hon ¢ mé than va nu hoa. Cac dong VNNS dugc xac dinh ham lugng
polyphenol va flavonoid tong bang phan g mau, di sang loc dugc 32/67 dong cd tiém ning san
xuit polyphenol va flavonoid véi ham lugng dao dong tr 1,82+0,27 dén 26, 54+1,37 mg
GAE/100mL dich nubi cay va 1,74+0,07 dén 22,33+1,20 mg QE/100mL dich nudi Cay, cao nhat
& dong Co.B.18; Co.L.10 va Co.F.9. VNNS dugc xem la nguon cung Cap hop chat chdng oxy
héa ty nhién, cac dong VNNS cay Vi duoc kiém tra kha ning san sinh chat chong oxy héa bing
3 phuong phap thong dung 1a DPPH, ABTS va RP cho thiy ham lugng chat c6 hoat tinh chong
oxy hoa cao ¢ ba dong Co.B.18; Co.L.10 va Co.F.9. Dya vao két qua giai trinh tu va hinh dang
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dai thé vi thé cia VNNS da xac dinh dugc 3 loai VNNS trong cay Véi c6 kha ning san sinh ra
chat chdng oxy hda tt nhét la Aspergillus sp., Aspergillus flavus va Nigrospora .sp. Tom lai
nghién ciru da cho thay VNNS trong cay Voi co tiém nang trong viéc san xuat cac hoat chat sinh
hoc va do cac dong vi nam nay c6 thé nudi cay nhanh chéng va dé dang trong méi trudng nhan
tao nén viéc san xuat cac hoat chat sinh hoc rat c6 gié tri.

Loi cam on
Nghién ciru nay duoc hd trg bai nguon kinh phi tir Truong Pai hoc Ciru Long.
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