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Tém tit: Vi nam la mét trong nhitng nguon tiém ndng cung cdp cdc hop chat tiw nhién.
Trong nghién ciru ndy, 5 ching ndm ngi sinh c¢é kha nang sinh tong hop huperzine phan ldp tir
mét s6 10di thao dige thugc ho Thong dat Viét Nam da dwoc danh gid hoat tinh khang khudn va
sinh enzyme ngoai bao. Cdc ching déu c6 kha nang khéang tir 2-5 ching vi sinh vt (VSV) gdy bénh
kiém dinh va sinh tong hop tir 2-7 loai enzyme ngoai bao. Chiing TP02-2.7 ¢é phé khdang khudn
réng nhat, khing 5/6 chiing VSV kiém dinh bao goém Bacillus cereus, Staphylococcus aureus,
Salmonella enterica, Escherichia coli, Pseudomonas aeruginosa, va Candida albicans; sau dé dén
ching HG02-27 irc ché 4/6 ching ngoai trir 2 ching S. enterica va C. albicans. Céc chiing ¢é hoat
tinh doi khang VSV kiém dinh kha cao, dwong kinh vong doi khang S. aureus tir 35-42 mm, P.
aeruginosa twr 28-35 mm, C. albicans tw 28-34 mm va B. cereus tur 26-32 mm. Dang chu y la cac
ching THGI-18 cé khd ndng sinh tong hop cd 7 logi enzyme dwoc thir nghiém (lipase, protease,
cellulose, gelatinase, phosphatase, amylase va [f-galactosidase), chung TTD2-2,7 va THG2-27
vira cé pho khang réng VSV gdy bénh (4-5 loai VSV thir nghiém) ciing nhw khd néng sinh da dang
enzyme ngoai bao (5-6 loai). Nghién citu nay buéc dau cho thdy, cdc ching vi nam ngodi kha ndang
sinh tong hop huperzine con cé thé mang dén tiém nding g dung lam nguon nguyén liéu trong
sdn xudt cdc san pham khéc phuc vu trong néng nghiép, méi trwong hodc céng nghiép ché bién.

Tir khoa:doi khang vi sinh vdr gay bénh, enzyme ngogi bao, Vi ndm néi sinh,
Lycopodiaceae

I. Dit véan dé

Céc loai Thong dat co & Viét Nam ciling nhu cac nude nhiét di khac c6 nhiéu tac dung sinh
hoc va cong dung di duoc cong bd. Chiing dang duoc dénh gia 1a loai cdy thudc quan trong trong
viéc diéu tri nhiéu bénh ctia con ngudi. Nhitng nghién ctiru gan ddy cua cac nha khoa hoc An Do
cho thdy dich chiét ctia mot s6 loai thong dat co kha ning khang khuan manh mé véi mét sé chung
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vi khuan nhu: Truc khuin mu xanh, tu cau vang, truc khuan ¢ kho, vi khuan gram duong B.
cereus. Tai Trung Qudc, ngudi ta da sir dung cdy Thong dat dé cai thién triéu chimg ctia cac bénh
co lién quan téi tim mach, hé théng than kinh co, hodc cac triéu ching c6 lién quan dén
cholinesterase bao gdm sdt, xuat huyét, cang thing, tiéu ra méau, tm that phan liét. Thong dat ciing
duogc s dung nhu mot chat chéng viém va 1a thude giai doc cho ngd doc phospho hiru co (Tong
quan vé cay Thong dat).

NAm ndi sinh rat tiém ning nhu ngudn san pham ty nhién méi, cd hoat tinh sinh hoc dé
khai thac trong y hoc, ndng nghiép va cdng nghiép. Cac nghién ctru da cho thiy c6 rat nhiéu chung
vi ndm ndi sinh thudc cac chi khac nhau c6 kha nang san sinh ra cac hop chét ¢6 hoat tinh sinh hoc
gidng hodc twong tu nhu cay ky chu cta ching.

Vi sinh vat (VSV) néi sinh d3 duoc tim thiy c6 mot sd vai trd va ing dung: - San xuét ra
chat kich thich sinh truong (Phytostimulate) - San xuat ra chat tao mau (Pig-ment Product) - San
xuit ra enzyme (Enzyme Product) - San xuat ra chat khang khuan (Antimicrobial activitivity) -
San xuét ra chat c6 hoat tinh sinh hoc va cac hop chat khac (Source - Bio-active and Novel-
Compound) - Gitip mdi lién hé gitra VSV trén va dudi dat (Reciprocal-Interacte Community) -
Ung dung trong phong chdng tic nhan sinh hoc (Bio-control-Agent) - Ung dung vao trong chu
trinh tudn hoan dinh dudng (Nutrient-Cycle) - Ung dung vao viéc cai tao mdi truong
(Bioremediate/Bio-degradate) - Ung dung vao san xuat cac hop chat hitu co bay hoi (Product-
Organic Compound) (Jia & cs., 2016).

Vi nam noi sinh 1a mt ngudn phong phi cdc san pham c6 hoat tinh sinh hoc, hién dang
duoc str dung trong nong nghiép, y hoc va cong nghiép duoc pham. Trong bdi canh cac van dé st
khoe nhu mam bénh méi/ khang thude, ciing nhiéu van dé khac, viéc nghién ctru cac san pham ty
nhién moi, an toan hon d3 déng mét vai tro quan trong trong cudc chién toan cau (Meenu & cs.,
2017).

Céc chung vi nam dugc ching t6i sir dung trong nghién ctru 1a cac chung ndm ndi sinh
dugc phén 1ap tir cac cay duoc liéu ho Thong dat (Lycopodiaceae) c6 kha ning sinh tong hop
Huperzine - nguyén liéu cho diéu ché thudc, thuc phém churc nang h tro chira tri bénh suy giam
tri nhé, dac biét 1a Alzheimer. Ngoai hoat tinh quy nay cac ching vi nam con co thé c6 mot sb hoat
tinh sinh hoc c6 loi khac can duoc tim hiéu va khai thac nham hudéng téi cac tiém ning Gmg dung
da dang khac cua chung.

I1. Vit li€éu va phwong phap nghién ciru

2.1. Vit liéu

Céc chiing giéng vi sinh vat do Trung tim Gidng & Béo ton ngudn gen Vi sinh vat, Vién
Cong ngh¢ sinh hoc, Vién Han 1am KH & CN Viét Nam cung cép, bao g@)m:

- 05 chung vi nam ndi sinh cay duoc liéu ho Thong dét duoc st dung dé nghién ctru da duoc xac
dinh 1a c6 kha nang sinh tong hop huperzine A va huperzine B.


https://riff.vn/vi/cay-thong-dat

Colletotrichum Epicoccum Phyllosticta sp. Aspergillus sp. Phoma sp.

siamense sorghinum HG02-27 TP02-2.7 TKH3-2
THGO01-17 THGO01-18
Thong dat nham (Phlegmariurus Thong dat rau Thong dat 14 phi Thong da
squarrosus (G. Forst.) A. Love & D. (Phlegmariurus lao (Lycopodium (Lycopodium
Love) phlegmaria (L.) casuarinoides clavatum L.)
T. Sen & U. Sen) Spring.)

Hinh 1. Hinh thai cac chiing vi nim nghién ciru trén méi trwdng thach dia PDA va ngudn
phan lap cac ching
- Ching VSV kiém dinh: Bacillus cereus ATCC 11778, Staphylococcus aureus ATCC 25923,
Salmonella enterica ATCC 14028, Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Candida albicans ATCC 10231.

2.2. Phwong phap

2.2.1. Panh gid hoat tinh khdng vi sinh vt kiém dinh ciia cdc ching vi nam

Hoat tinh khang VSV kiém dinh cua cac chung vi ndm duoc xac dinh theo phuong phap
khuéch tan trén dia thach (Rios & cs., 1988). (1) Céc ching vi nAm nghién ctru duoc nudi trén moi
truong dich thé PDB ¢ 28°C trong 5 ngay. (2) D6 dia LB agar day khoang 5 mm. (3) Cay trai cac
ching VSV kiém dinh da chuan bi 1én dia thach (4) Khoan 15 giéng c6 duong kinh 8 mm trén dia
da cay trai chung VSV kiém dinh sao cho mdi giéng cach nhau tir 2 - 3 cm. (5) Dung pipet hit
100pl dich nudi cdy vi ndm da loai sinh kh6i nho vao céc 16 da khoan. 100p] méi trudng dich thé
PDB khong nudi cdy vi nAim duoc sir dung 1am ddi ching am, khang sinh Ampicillin 1 mg/ml
duogc st dung 1am ddi ching duong. (6) it cac dia petri c6 VSV kiém dinh vao ta lanh & 4°C
trong khoang 5-6 gid dé khang sinh kip khuéch tan vao trong thach, sau d6 dem u 4m & 37°C cho
VSV phit trién. Pudng kinh vong v6 khuan (D, mm) trén céc dia thach dugc xac dinh sau 24 gio.
Vi ndm c6 hoat tinh khéang VSV kiém dinh tao ra cac vong uc ché su phat trién ciia VSV kiém
dinh. Pudng kinh vong v6 khuan D-d (mm) (D - dudng kinh vong v6 khuan, d - dudng kinh giéng).
(Thi nghiém 1ap lai 3 1an).

2.2.2. Nghién ciru khd nang sinh enzyme ngoai bdo ciia cdc ching vi nam

a. Xac dinh hoat tinh ciia cic enzyme: bang cach cho enzyme tic dong véi co chat dic
hiéu trong méi trudng, co chat bj phan hay tao thanh vong trong subt, do 16n ciia vong trong sudt
phan anh hoat dong cua enzyme.

Hoat tinh sinh tong hop enzyme cua cac ching vi nim dugc xac dinh theo phuwong phap
khuéch tan trén dia thach (Hankin & Anagnostakis, 1975). (1) Cac chung vi ndm dugc nudi trén
mdi trudng dich thé PDB & 28°C trong 5 ngdy. (2) Chuan bi méi truong co chat chira agar 20 g/l
c6 bd sung 1% tinh bdt, casein, carboxyl methyl cellulose (CMC), tributyrin hodc Caz(POa)2 dé
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danh gia kha nang sinh cac enzyme amylase, protease, cellulase, lipase hay phosphatase (twong
mg). Khir tring moéi trudng chira co chit va do dia @ 12, day 5 mm. (3) Khoan 15 giéng trén dia
c6 duong kinh 8 mm bang dung cu duc 16 di khir trang. (4) Dung pipet hut 100 pl dich ngoai bao
vi ndm bd sung vao cac 16 da khoan. Méi trudng dich thé PDB khong nudi cdy vi nAm dugc sir
dung 1am d6i chimg am. (5) Dé lanh 4°C qua dém cho enzyme khuyéch tan ra méi truong. (6) U
tiép 0 37°C trong khoang 24 gid dé enzyme hoat dong. Hoat do tuong ddi cua enzyme dugC Xac
dinh dya trén hiéu s6 D-d (mm). Trong d6 D 1a duong kinh vong phan giai (mm), d 1a duong kinh
16 thach (mm). D-d > 25 mm: hoat tinh enzyme rat manh; D-d = 20 - 25 mm: hoat tinh enzyme
manh; D-d = 10 - 20 mm: hoat tinh enzyme trung binh; D-d < 10 mm: hoat tinh enzyme yéu. (Thi
nghiém 13p lai 3 1an).

b. Panh gia kha ning sinh gelatinase (Dela & Torres, 2016)

(1) Chuan bi méi trudng co chit chira agar 10 g/l ¢6 bd sung 5% gelatin. Chia moi truong
vao cac 6ng nghiém 5 ml/6ng va khir trung. (2) Ciy soi ndm 1én dng mdi trudng va o & 30°C trong
5 ngay. (3) Sau khi ndm sinh trudng cit vao tu lanh & 4°C trong 5 ngay. Sy thuy phén gelatin duoc
biéu thi bang viéc héa 1ong méi truong. (Thi nghiém lap lai 3 1an).

c. Kiém tra kha ning sinh enzyme p-galactosidase (Eriana & cs., 2000)

Céc chung nam san xudt lactase ban dau sang loc bang cach thém X-gal vao méi truong
nudi cdy. Sy c6 mit cia enzyme B-galactosidase dugc xac dinh dya trén nguyén tic P-
galactosidase xtic tic thuy phan X-gal hinh thanh nén két tia mau xanh da troi. Vi ndm noi sinh
v4i enzyme nay tao nén nam c6 mau xanh khi nudi cay voi sy ¢6 mit cia chi thi X-gal trong moi
truong nudi cay.

(1) X-gal duoc hoa tan trong dimethyl sulphoxide ¢ néng d6 20 pg/mL. Bao quan dung
dich gbc nay trong téi ¢ nhiét d6 -20°C. (2) Mai trudng PDA sau khi hap vo trung dugc db dia,
sau d6 gat déu 50 pl chi thi X-gal. (3) Cdy cham diém céc chang vi ndm néi sinh trén méi trudng
thach dia co chi thi X-gal. (4) Sau d6 dem nudi & ti 4m 30°C trong 3-10 ngay, cac chung ndm noi
sinh tao mau xanh trén dia chi thi 1a cc chung c6 kha ning sinh téng hop enzyme p-galactosidase.
(Thi nghiém lap lai 3 lan).

I11. Két qua va thao luin

Vi¢e sang loc hoat tinh sinh hoc 1a budc can thiét dé tuyén chon chung vi nam c6 hoat tinh
cao cho cac nghién ctru phat trién hop chat tu nhién c6 gia tri.

3.1. Pdnh gid hoat tinh khdng vi sinh vt kiém dinh ciia cdc chiing vi ndm

Nhiéu san pham ty nhién duoc sinh ra tir vi ndm noi sinh duoc cho 1a c6 kha ning ngin
chén, kim ham hay diét nhiéu mam bénh khac nhau xam nhép mo thyc vat. Mot s6 nghién ctru cho
thdy ching c6 kha ning tri liéu trén vi khuan, nim, virus va nhiing sinh vt don bao gy bénh cho
ngudi va dong vat. Cac chat khang sinh c6 ngudn gdc tir nAm soi chiém ti 16 kha 16n.

Kha niang khang VSV kiém dinh cta 5 chung vi nAm néi sinh dugc danh gia trén 6 chung
VSV kiém dinh, bao gdm: 02 ching vi khuan gram duong (B. cereus, S. aureus), 03 ching vi
khuan gram 4m (E. coli, P. aeruginosa, S. enterica) va 01 chung ndm men C. albicans (hinh 2,
bang 1).



B. cereus S. aureus C. albicans

Hinh 2. Kha niing khang vi sinh vat kiém dinh ciia 5 chiing vi nim
(1. THGO1-17, 2. THGO1-17, 3. THGO1-17, 4. TP02-2.7, 5. TKH3-2)
Bang 1. Hoat tinh khang vi sinh vt kiém dinh ciia 5 chiing vi nAm nghién ciru

Vung trc ché sy phat trién cua vi sinh vat gdy bénh kiém dinh (mm)

TT Chl‘ll;n’i Vi Vi khuan G () Vi khuan G (+) Nam men
E. coli P aeruginosa  S. enterica  B. cereus  S. aureus  C. albicans
1 THGO1-17 22+0,8 35+1,1 - - - 28+0,9
2 THGO1-18 - - 8+0.,4 - 35+1,5 -
3 HGO02-27 25+1,0 30=+1,0 - 26+1,0 40£1,0 -
4  Tb02-2.7 16+0,6 28+0,9 10£0,5 32+1,0 42+1,1 -
5 TKH3-2 28+1,0 - - - - 34+1,2

Két qua cho thay, 5 ching déu c6 kha ning khang tir 2 dén 5 chung VSV giy bénh kiém
dinh. Trong d6, 4/5 chung (trir chang THG1-18) c6 kha niang khang vi khuan E. coli; 3/5 ching c6
kha ning khang vi khuan P. aeruginosa hoic S. aureus; 2/5 ching c6 kha ning khang vi khuan S.
enterica hodc B. cereus va nam men C. albicans. Khong c6 chung nao c6 kha niang khang tat ca
cac chung VSV kiém dinh, tuy nhién, chung TD02-2.7 c6 kha ning khang t&i 5/6 ching VSV kiém
dinh trir ching ndm men, tiép theo ching HG02-27 ¢6 kha nang khang 4/6 ching VSV kiém dinh
khong bao gém ching S. enterica va C. albicans. Két qua nghién ctru ciing cho thiy cac chung
nim ndi sinh duoc kiém tra c6 hoat tinh d4i khang VSV kiém dinh khé cao, dudng kinh vong ddi
khang tr 35-42 mm (S. aureus), tu 28-35 mm (P. aeruginosa), tu 28-34 mm (C. albicans) va ti
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26-32 mm (B. cereus). Salmonella enterica 1a khé khang nhat, dudng kinh vong d6i khang thip
chi tur 8-10 mm.

Mot sb nghién ctru cua cac nha khoa hoc da khéng dinh vé kha nang cua vi nam tao ra cic
khang sinh méi chdng lai cac VSV gay bénh. Theo nghién ctru ctia Phan Thi Hoai Trinh & cs.
(2019), trong s6 117 chung vi ndm kiém tra c6 46,2% s6 chung khang B. cereus, 37,6% khang S.
faecalis va 39,6% khang S. aureus. Ddng thoi hoat tinh khang cac chung E. coli, P. aeruginosa va
K. pneumonia c6 ty 1& thap lan luot 1a 9,4%, 8,5% va 19,7%. Nhém nghién ctru cia Cao Ngoc
Diép (2016) da danh gia hoat tinh khang sinh ctia 33 chung vi ndm bién cho két qua 28 ching thé
hén hoat tinh khang sinh ddi voi VSV kiém dinh gém S. enterica, Edwardsiella ictaluri, E. coli,
B. cereus va C. albicans. Céc nghién ctru di thong ké c6 tir 38-59% céc hop chat chiét xuét tir vi
nam bién thé hién hoat tinh khang sinh (Zhang & cs., 2013).

3.2. Nghién citu khd ning sinh enzyme ciia cdc chiing vi nim

Enzyme 13 chia khoa quan trong ctia rit nhiéu phan tng thuy phan, dugc Gng dung rong
rdi trong nhiéu linh vuc, dic biét 1 trong nganh ché bién thyc pham. Pén nay cac nha khoa hoc di
tim dugc khoang 3500 loai enzyme. Ngudn cung cp enzyme phd bién nhét hién nay la tir VSV,
boi nhitng wu diém ndi troi cia chung nhu: san luong 16m, sinh san nhanh trén méi truong don
gian, ré tién, cho hoat tinh thuy phan cao. NAm soi ¢6 tiém nang lén nhét sinh cac loai enzyme
ngoai bao manh, phan gidi va chuyén hoa cac hop chét hitu co, vd co kho tan trong tu nhién. Mgt
) enzyme da dugc tinh sach, nghién ctru k¥ va tng dung phé bién nhu: cellulase, protease,
amylase, pectinase, kinase ... (Nguyén Thi Minh Khanh & cs., 2020).

Amylase 1a mot enzyme gitip thity phan lién két alpha cta céc polysaccharide nhu tinh bot
va glycogen, tao ra nhitng co chat don gian nhu glucose va maltose. Enzyme amylase dugc tng
dung réat rong rii trong nhiéu linh vyc: nganh cong nghiép san xuit ruou bia, banh mi, san xuat
tuong, mach nha, mat, duong glucose, lam thic an cho gia stic, trong nganh dét may, cong nghiép
san xuat dugc phém, ché bién bot ngot Nguyén Thi Minh Khanh & cs., 2020). Cellulase 1a mot
nhém gom endocellulase, exocellulase va cellobiase c6 tac dung thity phan cellulose thanh glucose.
Céac chung nam soi thudc chi Trichoderma, Penicillium, Asperqgillus, ... c6 kha nang sinh enzyme
cellulase dugc sir dung trong chin nudi dé nang cao sy tiéu hoa cellulose & dong vat. Ngoai ra
chung con dugc dung trong san xuat glucose tir ba va san pham thai cua cong nghiép ring, 1am
phan bon, xir 1i rac thai ... (Nguyén Thi Minh Khanh & cs., 2020).

Protease 1a enzyme xtc tac qua trinh thiy phan protein thanh peptit va axit amin. Protease
gdm proteinase va peptidase c6 tinh dic hiéu trong ddi rong. Protease nim sgi c6 khoang pH hoat
dong rong hon so véi protease dong vat va vi khuan. Ngudi ta chia protease nam soi thanh 3 nhém:
protease acid, protease kiém va protease trung tinh. Nam soi c6 kha ning phan giai manh protein
thudng gip thudc cac chi Penicillium, Aspergillus, ... Protease ndm soi thuong duge dung nhiéu
trong ché bién thuc phém, cong nghi¢p dét, cong nghiép thudce da, ché bién cac loai bot gidt, my
pham ... (Nguyén Thi Minh Khanh & cs., 2020).

Nam dugc cong nhan 1a mot trong nhitng ngudn lipase tot nhat. Lipase nAim duoc chi ¥
trong cac nganh cong nghi¢p do dac tinh bé mit va tinh 6n dinh dudi cac diéu kién vat 1y, hoa hoc.
Trong tu nhién, dat bi 6 nhiém tir qué trinh san xuét dau va cac noi san xudt bo sita, cac loai ndm



c¢6 kha nang tiét ra lipase dé 1am giam m& va dau. Dic tinh lipase ngoai bao ctia mot s6 loai nAm
nhu Mucor, Rhizopus, Geotrichum candidum, Pencillium, Candida rugosa, Humicola lanuginosa,
Cunninghamella verticillata va Aspergillus c6 kha nang phan huty chit béo dd duoc tap trung vao
nghién ciru dé hudng t6i cac tng dung khac cta enzyme. Lipase dong vai trd quan trong trong
cong nghiép thuc phim, cong nghiép tiy rira, xir Iy nudc thai ...

Viéc phan 14p cac ching ndm c6 kha niang phan giai photphat kho tan tir ré cua cac cdy
duoc lidu rit co trién vong dé ung dung trong san xuét ché pham hd trg cay trong nhu hoa tan cac
chat khoang, san sinh cac chit diéu hoa tang trudng thuc vat va kiém soat mam bénh (Nguyén Thi
Mai Huong & cs., 2021).

Gelatinase 13 mot enzyme quan trong khong chi cho nganh cong nghiép héa chat ma con
cho cong nghiép thuc phdm nhu mot dung mai, chat két dinh, chit 6n dinh ciing nhu chit chéng
ung thu, khang sinh va dugc pham khac.

B-galactosidase dugc sir dung trong cac san pham tir sita nhu sita chua, kem chua va mot
s6 loai pho mat duoc xur Iy bang enzyme dé phan hay bt ky loai duong lactose nio trude khi tiéu
thu cho con nguoi. Trong nhitng nim gin ddy, P-galactosidase di duoc nghién ciru nhu mot
phuong phép diéu tri tiém nang cho tinh trang khong dung nap lactose thong qua lidu phéap thay
thé gen (Eriana & cs., 2000).

Kha ning sinh tong hop enzyme ciia 5 ching vi ndm ndi sinh duoc danh gia thir nghiém
voi kha ndng sinh 7 loai enzyme, bao g@)m protease, amylase, lipase, cellulase, phosphatase,
gelatinase va p-galactosidase. Két qua thé hién trong bang 2, hinh 3 va hinh 4.

Bang 2. Kha niing sinh tong hop enzyme ciia cic chiing vi nAm néi sinh

Hoat tinh sinh enzyme ngoai bao (mm)

Chuing - Gelatinase ~ B-galactosidase
Protease = Amylase Lipase Cellulase Phosphatase
THG1-17  25+1,3 7+0,7  25£1,5  12+1,0 21+1,5 - -
THGI1-18  18£1,0 9+0,8  33£1,6 7+0,8 7+0,8 + +
THG2-27  28+1,1 - 27+1,5 540,5 8+0,5 + +
Em' - 5405 3413 25405 5+0,5 + -
TKH3-2 27+1,4 - 32+1,5 - - + +

Két qua nghién ctru cho thay, cac ching vi nam déu c6 kha nang sinh tong hop cic enzyme
quan trong. Trong d6, ca 5 chung déu c6 kha ning sinh lipase; 4/5 ching co kha ning sinh 4
enzyme proteinase, cellulose, gelatinase, phosphatase; 3/5 chiing sinh tong hop 2 enzyme amylase
va B-galactosidase. Chung THG2-27 khong c6 kha nang sinh amylase. Chung THG1-17 khong c6
kha nang sinh gelatinase va p-galactosidase. Ching TTD2-2.7 khong c6 kha nang sinh protease va
B-galactosidase. Ching TKH3-2 khong ¢ kha ning sinh 3 loai enzyme dugc kiém tra 12 amylase,
cellulase va phosphatase. Khi nuéi trén méi truong c6 chét chi thi X-gal, cac ching bat mau xanh
& cac thoi gian va c6 d6 ddm nhat khac nhau cho thay kha ning sinh B-galactosidase 1a khac nhau.
Céc chung c6 thoi gian bat mau nhanh, c6 d6 mau dam s& co kha ning sinh B-galactosidase cao
hon. Chung THG02-27 va THGO1-18 c6 khuén lac chuyén mau xanh trong thoi gian hinh thanh
khuan lac rat ngan (sau 2 ngay nudi cdy), kha ning bit mau manh chimg to ching cé kha nang



sinh B-galactosidase cao (hinh 4). Hoat tinh sinh tong hop lipase va protease cua cac ching 1a kha
cao, duong kinh vong hoat tinh dat 1an Iuot tir 25-33 mm va tir 18-28 mm (bang 2). Trong 5 chiing
c6 ching THG1-18 c6 kha nang sinh tong hop ca 7 loai enzyme dugc kiém tra. Cac chiing nay cho
thdy tiém ning cho cac nghién ctu tiép theo hudng t6i 1am nguyén liéu Gmg dung san xuit san
pham trong xir Iy méi trudng ciing nhu trong cong nghiép ché bién.

Hinh 3. Panh gia hoat tinh sinh tdng hop 6 loai enzyme ciia cac chiing vi nim
(1. THGO1-17, 2. THGO1-17, 3. THGO1-17, 4. TB02-2.7, 5. TKH3-2)

THGO1-18



Hinh 4. Chiing nim c6 hoat tinh sinh p- galactosidase

IV. Két luan

Céc chung vi ndm ndi sinh cdy dugc liéu ho Thong dat dugc nghién ctru cho thiy ngoai
kha ning sinh huperzine con c6 mét s6 hoat tinh sinh hoc ¢6 lgi khac. Cac chung déu c6 kha nang
khang tir 2-5 ching VSV gy bénh kiém dinh va c6 kha ning sinh tong hop tir 2-7 loai enzyme
ngoai bao. Chung TP02-2.7 ¢6 phd khang khuan rong nhat véi kha nang khang ti 5/6 ching VSV
kiém dinh, sau d6 dén chung HG02-27 c¢6 kha ning khang 4/6 chung VSV kiém dinh dugc kiém
tra. Cac chung nam noi sinh dugc kiém tra c¢6 hoat tinh d6i khang VSV kiém dinh kha cao, duong

kinh vong dbi khang S. aureus tir 35-42 mm, P. aeruginosa tir 28-35 mm, C. albicans tir 28-34

mm) va B. cereus tir 26-32 mm. Ca 5 ching déu c6 kha ning sinh lipase; 4/5 chung c¢6 kha ning

sinh 4 enzyme protease, cellulose, gelatinase va phosphatase; 3/5 chung sinh tong hop 2 enzyme

amylase va B-galactosidase. Pang chi ¥ 1a cac ching THG1-18 ¢ kha ning sinh tong hop ca 7

loai enzyme dugc thir nghiém; ching TTD2-2,7 va THG2-27 vira ¢6 phd khang rong VSV giy

bénh (4-5 loai VSV thtr nghiém) cling nhu kha nang sinh da dang enzyme ngoai bao (5-6 loai).

Nghién ciru budc dau cho thay, cac ching vi nAm ngoai kha ning sinh tong hop huperzine
con ¢ thé mang dén tiém niang Gmg dung 1am ngudn nguyén liéu trong san xut cac san pham khac
phuc vu trong ndng nghiép, mdi trudng hodc cong nghiép ché bién. Tuy nhién, can thiét co cac
nghién ctru sdu hon tiép theo vé cac hoat tinh sinh hoc cta timg chung ciing nhu cac thir nghiém
mang tinh tng dung.

Nghién ctru nay duoc tai trg bai dé tai hop phan trong diém cap Vién Han 1am Khoa hoc va Cong

nghé Viét Nam, ma s6 TDCNSH.04/20-22.

Tai liéu tham khdo

[1]. Dela Cruz T E E, J M O Torres (2016). Gelatin hydrolysis test protocol. American:
Socienty for Microbiology. 10p

[2]. Diep C. N., Phong N. T., Tam H. T. (2016). Phylogenetic diversity of culturable fungi
associated with sponges Leucosolenia sp. and Hexactinosa sp. In Ha Tien sea, Kien Giang,
Viet Nam. Int. J. Pharm. Sci., 12: 294-308.

[3]. Eriana S. B., Daison O. S., Flavia M. L. P. (2000). A practical method for screening for 3-
galactosidase secreting microbial colonies. Braz. J. Microbiol. 31:37-38.

[4]. Hankin L., Anagnostakis S.L. (1975). The use of solid media for detection of enzyme
production by fungi. Mycologia. 67:597-607.

[5].  https://123docz.net/document/3585870-phan-lap-tuyen-chon-nhung-chung-nam-moc-co-
kha-nang-sinh-tong-hop-enzyme-cellulase-cao-ung-dung-vao-qua-trinh-u-phan-huu-co-
tu-vo-trai-cacao.htm

[6]. Jia M., Chen L., Xin H. L. (2016). A friendly relationship between endophytic fungi and
medicinal plants: A systematic review. Front. Microbiol. 7: 906-921.

[7].  Meenu K., Arshia S., Gurpreet S., Priya W., Rajinder K. (2017). Phylogeny, antimicrobial,
antioxidant and enzyme-producing potential of fungal endophytes found in Viola odorata.
Ann. Microbiol. 67: 529-540.


https://123docz.net/document/3585870-phan-lap-tuyen-chon-nhung-chung-nam-moc-co-kha-nang-sinh-tong-hop-enzyme-cellulase-cao-ung-dung-vao-qua-trinh-u-phan-huu-co-tu-vo-trai-cacao.htm
https://123docz.net/document/3585870-phan-lap-tuyen-chon-nhung-chung-nam-moc-co-kha-nang-sinh-tong-hop-enzyme-cellulase-cao-ung-dung-vao-qua-trinh-u-phan-huu-co-tu-vo-trai-cacao.htm
https://123docz.net/document/3585870-phan-lap-tuyen-chon-nhung-chung-nam-moc-co-kha-nang-sinh-tong-hop-enzyme-cellulase-cao-ung-dung-vao-qua-trinh-u-phan-huu-co-tu-vo-trai-cacao.htm

[8].  Nguyén Thi Mai Huong, Hoang Vian Tuin, Ding Thao Yén Linh, Chu Xu&n Quang , Pham
Thi Thu Hoai (2021). Phan lap va sang loc cac ching nim cong sinh viing ré ciy duoc lidu
duoc trong tai Viét Nam c6 kha nang phan giai photphat va san sinh chat kich thich sinh
truong IAA. Tap chi Khoa hoc & Cbng nghé. 68:7-14.

[9].  Nguyén Thi Minh Khanh, Nguyén Thj Trang, Lé Hong Quang, Pham Thi Lan Anh (2020).
Nghién ctru kha ning sinh tong hop protease ciia mot sé ching nim mdc thudc chi
Aspergillus. Tap chi Khoa hoc & Cong nghé Viét Nam. 62 (11): 33-37.

[10]. Phan Thi Hoai Trinh, Tran Thi Thanh Van, Ngé Thi Duy Ngoc, Cao Thi Thay Hang, Lé
Thi Hoa, Binh Thanh Trung, Huynh Hoang Nhu Khanh, Lé Pinh Hung (2019). Panh gia
hoat tinh khang sinh va chdng oxy hda ciia méot sé ching vi ndm phan lap & ving bién Nha
Trang. Tap chi sinh hoc. 41: 409-417.

[11]. Reserch Institute for functional food. Tong quan vé cdy thong dat. https://riff.vn/vi/cay-
thong-dat

[12]. Rios J. L., Recio M. C., Villar A. (1988). Screening methods for natural products with
antimicrobial activity: a review of the literature. J. Ethnopharmacol. 23:127-149.

[13]. Zhang X.Y., Zhang Y., Xu X. Y., Qi S. H. (2013). Diverse deep-see fungi from the South
China Sea and their antimicrobial activity. Curr. Microbiol. 67(5): 525-530.

BIOLOGICAL ACTIVITIES OF SOME ENDOPHYTIC FUNGAL
STRAINS ISOLATED FROM VIETNAM LYCOPODIACEAE
SPECIES

Pham Thanh Ha %, Trinh Thi Thu Ha, Pham Thi Thoa, Pao Thi Hong VanS,
Lé Thi Minh Thanh

Abstract: Fungi are considered as a potential source of natural compounds. In the present
study, five endophytic fungal strains isolated from Vietnam Lycopodiaceae species were evaluated
for antimicrobial and extracellular enzyme biosynthesis activities. The five research strains were
resistant from 2 to 5 tested strains of pathogenic microorganisms, and were capable of synthesizing
2-7 types of extracellular enzymes. Strain TD02-2.7 had the broadest inhibitory activity, which
was resistant to 5/6 tested microbial strains including Bacillus cereus, Staphylococcus aureus,
Salmonella enterica, Escherichia coli, Pseudomonas aeruginosa, and Candida albicans; then
strain HG02-27 was inhibited 4/6 strains except 2 strains S. enterica and C. albicans. The
antibacterial activity of strains was quite high with the diameter of the antagonistic ring as 35-42
mm for S. aureus, 28-35 mm of P. aeruginosa, 28-34 mm for C. albicans and 26-32 mm with B.
cereus. Notably, strains THG1-18 was capable of biosynthesizing all 7 enzymes including lipase,
protease, cellulose, gelatinase, phosphatase, amylase and p-galactosidase; strains TTD2-2,7 and
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THG2-27 had both broad antibacterial activity (4-5 species of pathogenic bacteria) as well as the
ability to produce diverse extracellular enzymes (5-6 types). This study initially shows that, in
addition to the ability to biosynthesize huperzine, fungal strains can also have potential for
application as a raw material source in the production of other products for agriculture,

environment or processing industry.
Keywords: antimicrobial, extracellular enzymes, endophytic fungi, Lycopodiaceae
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