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TOM T A T 

Xa khuan npi cpng sinh trong cac cay dupc lieu dupc danh gia la mpl trong nhung ngudn vi sinh vai cd 
tiem nang smh tdng hop chat khang khuan va khang ung thu cao, Nghien ciiu nay danh gia kha nang khang vi 
sinh vat gay benh ciia 78 chiing xa khuan noi cpng sinh phan lap trfin cac mau cay que thu thap tai tinh Hoa 
Binh. Trong tdng so xa khuan dupc kiem tra, 16,7% sd chung khang Proteus vulgaris CNLM; 14,1% khang 
liin lugt Escherichia coli ATCC 11105; Sarcma Ititea CNLM, Staphylococcus epidemidis ATCC 12228, 
Candida albicans ATCC 10231, 12,8% s6 chiing khang Bacillus cereus ATCC 11778 va 1,0% s6 chiing 
kh^ng Salmonella enterica subsp. enlerica serovar Typhimunum ATCC 14028. Tir dd, chgn dirge hai chimg 
HBQ19, HBQ33 co kha nang ire chi manh ISn lugt vdi S epidemidis ATCC 12228 va C. albicans ATCC 
10231 Khuech dai gen lien quan den tong hgp khang sinh gom polyketide synthases type 1 (PKS-I), polyketide 
synthases type I (PKS-II) va nonnbosomal peptide synthetase (NRPS) cho thay ca hai chiing xa khuan HBQ19, 
HBQ33 CO gen PKS-I, PKS-ll va khdng co gen NRPS, Nghien ciiu i%c dilm chinh ciia HBQI9 va HBQ33 
cho thay, hai chiing cd chudi bao tir xoan, bao tir nhan, khdng sinh sac to, phat trien d dai nhiet do 28-37°C, pH 
td 5-11. Ngoai kha nang ddng hoa nhieu nguon carbon, nito khac nhau, hai chung xa khuan co kha nang sinh 
mgt so enzyme thiiy phan co ban gom amylase, chitosanase, cellulase. Dua vao khda phan lo^i Bergey's, ISP, 
trinh Cu doan gen 16S rDNA, hai chiing HBQ19 va HB033 duoc dinh danh lan lugt la Streptomyces 
angustmyceticus HBQ19 va Streptomyces graminisoh HBQ33. 

Tir khoa; Khdng khudn, polyketide synthase, nonnbosomal peptide synthetase, Streptomyces, xg khudn ngi 
cgng sinh 

Mpt trong nhiing thanh tuu ciia y hpc hien dai 
phat trien cac chat khang sinh va khang vi sinh vat. 

quan trgng trong phong va dieu tri benh truyen 
nhiem do vi sinh vat, ngan ngua ung thu, kich thich 
he thong mien dich.,, Trong so cac loai thao dugc 
pho bien, que va hgp chat chiet xuat tir que c6 nhieu 

Tuy nhien, viec lam d^ng clnil Idiang sinh da tro 1°"^ ,''""S " ' '« " ^ ^ S T"': "^""^ ? ™ | ' * ° " ? , ° f 
thanh yiu t6 chinh lan, xu4t hien cac chung vi sinh J,""-, ' ' ' • '"S cac loa, te bao ung thu (Tanq, 2006). 
vat gay benh khang da thu6c. Vi vay, tim kilm vi, ]'S°^[ E'» ' [ ' kh"a hpcdo thanh phan cua cay mang 
i-. , •: ' . I . ; , . . . .- u • . u ,• ^ ai, cay que con la moi truang sinh trirone cua xa 

phat tnen cac hgp chat co hoat tmh sinh hgc "̂ ^ tu . ' . - - • • u 
nhien nhu chit khang sinh, khang vi smh vat, khang ™"^" " ° ' ^"^"• 
t i bao ung thu, khang viem cung la van de mang tinh Xa khuin npi cong sinh la cac xa khuin sdng 
toan cau. Trong so cac phuang phap tim kiem chat ben trong cac mo thiic vat ma khong gay hai hay 
khang sinh, khang ung thu mdi thi sang Igc, nuoi cay canh tranh dinh dudng vdi cay chu (Bacon, White, 
vi sinh vat hj ti.r nhien duoc danh gia la each tiep can 2000) Trai lai, chiing tang cudng kha nang trao d6i 
hieu qua (Demanin, Davies, 1999) chit, miln dich cho vat chii bang each san xuit cac 

san pham trao doi chat nhu khang sinh (Castillo et 
Trong nhiing thap ky gan day, thuc vat noi al, 2003); khang u va khang viem (Higashide et ai, 

chung va cac loai thao dugc noi rieng dong vai fro 1977); san xuit chit kich thich tang trudng thuc vat 
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(Merzaeva, Shirokikh, 2010). Cho din nay, s6 lupng 
cac nghien ciru ve x^ khuan npi cgng sinh tren cay 
qui noi rieng va cay dugc lieu noi chung tai Viet 
Nam vin con rit ban che. Trong bai bao nay, nghien 
cuu t£Lp trung vao danh gia va phan loai cac chiing xa 
khuin npi cpng sinh co hoat tinh khang vi sinh vat 
cao dugc phan lap tir cac miu que thu thap tai tinh 
Hda Binh. 

VAT LIEU VA PHU(3NG PHAP 

Chung giSng vi sinh vat 

Bp Sim tap xa khuan ngi cpng sinh gom 78 
chiing dugc phan lap td cac mau cay que thu thap tai 
xa Thung Nai, huyen Cao Phong, tinh Hoa Binh Cac 
chiing vi sinh vat kiem dinh: Salmonella enterica 
subsp. enterica serovar Typhimurium ATCC 14028, 
Escherichia coli ATCC 11105, Sarcina lutea CNLM, 
Bacillus cereus ATCC 11778, Proteus vulgaris 
CNLM, Candida albicans ATCC 10231, 
Staphylococcus epidemidis ATCC 12228 nhan tu Bg 
SUU tap giong Vi sinh vat ciia phdng Cong nghe len 
men, Vien Cong nghe sinh hpc, Vien Han lam Khoa 
hpc va Cdng nghe Viet Nam. 

Mdi trirdng nuoi cay 

Moi trudng YIM 38 (g/L): cao malt 4,0; cao 
men 4,0; glucose 4,0; agar 20,0; H2O 1000 ml ; pH 
7,2. Moi tnrdng LBA (Luria-Bertani) (g/L): cao nam 
men 5,0; tryptone 10,0; NaCI 10,0; agar 15,0; H2O 
1000 ml; pH 6,5-7,0 Mdi trudng ISPl (g/L): 
tryptone 5,0; cao nam men 3,0; thach 18,0; HjO 
1000 ml; pH 7,0. Moi trudng ISP2 (g/L): cao n im 
men 3,0; cao malt 10,0; dextrose 4,0; agar 20,0; H2O 
1000 ml; pH 7-7,2. M61 trudng 1SP7 (g/L): glycerol 
15,0; L-tyrosine 0,5; L-asparagine 1,0, FeS04,7H20 
0,01; K2HPO4 0,5; MgS04. 7H2O 0,5; NaCl 0,5; 
mu6i A 1 ml; agar 20,0; H2O 1000 ml; pH 7,2-7,4. 
Moi trudng ISP9 (g/L): (NH4)2S04 2,64; KH2PO4 
2,38; K2HPO4 5,65; MgSOi 1,0; dung dich mudi B I 
ml, nguon cacbon 10,0; agar 20,0; H2O 1000 ml; pH 
6,8-7,0, 

D^nh gia hoat tinh khang vi sinh v i t kiem djnh 
ciia cdc chung x^ khuan 

Kha nang khang vi sinh vat kilm dinh cua cac 
chiing xa khuan ndi cgng smh dugc xac djnh theo 
phucmg phap due 16 thach ket hop hieu chinh theo 
phucmg phap Dmitrieva (Egorow, 1976), Cac chimg 
xa khuan dugc nuoi cay trong moi trudng YIM38 d 
30°C tren may lac toe dp 200 rpm/phiit, sau 5 ngay 
nuoi cay, ly tam thu dich !en men d 12,000 vong/phut 
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trong 5 ph6t. Vi sinh vat kigm dinh dupc gat deu trSn 
dia thach LBA, sau do due 16 th^ch, nho 100 pi dich 
nudi cay xa khuan vao 16 thach. Vdng khang khuan 
dupc quan sat sau 16-24 gid nuoi cay d 30°C. 

Khuech d^i gen ma hoa PKS-I, PKS-II, NRPS 

Cac chimg x? khuan dugc nu6i trong m6i trudng 
YIM38, sau 72 h nu6i cay, ly tam thu t l bao d 
10.000 vdng/phut trong 5 phut. DNA tong so dugc 
tach chiet theo phuong phap ciia Sambrook va 
Russell (Sambrook, Russell, 2001). Gen ma hoa cac 
enzyme dong vai tro chinh trong tong hgp san pham 
trao doi chat thir cap dupc khuech d^i bang phan dng 
PCR dua tren 3 bp mfii dac hieu cho PKS-I (KIF: 5'-
TSA AGT CSA ACA TCGGBC A-3 ' va M6R: 5'-
CGC AGG TTS CSG TAC CAGTA-3'); PKS-II 
(KSaF: 5'-TSG CST GCT TGG AYG CSA TC-3' va 
KSaR: 5'-TGG AAN CCG CCG AAB CCG CT-3'); 
NRPS (A3F: 5'-GCS TACSYS ATS TAC ACS TCS 
GG-3' va A7R: 5'-SAS GTCVCC SGT SCG GTA 
S-3') theo chu trinh nhifit: 95"C trong 5 phiit, 30 chu 
trinh (94''C trong 60 giay, 57''C (KIF/M6R, A3F 
/A7R) hay 5 8 ^ (KSaF/KSaR) trong 90 giay, 72''C 
trong 60 giay, 72''C trong 10 phiit, giii mau d 4''C (Li 
el ai, 2012). San pham cua phan img PCR dugc 
kiem tra bing dien di tren gel agarose 1,0%. 

Phan loai xa khuan dira theo dac diem sinh hoc 
va phSn tfch tr inh tir gen 16S rDNA 

Phan loai chung xa khuan bSng phuong phap 
truyen thdng dupc thirc hien theo khoa phan loai x^ 
khuin qudc t l ISP (Shirimg, Gottlieb, 1966) va 
Bergey (2001). Gen 16S rDNA dugc khuich dai 
bang phan ung PCR, sir dung c |p radi GRI: 5'-
TAACACATGCAAGTCGAACG-3' va GFI: 5'-
GGTGTGACGGGCGGTGTGTA-3', San phim ciia 
phan irng PCR duac kiem tra, tinh s^ch, giai tren 
may dpc trinh tu tu dpng ABI PRISM®3100-Avant 
Genetic Analyzer (Applied Biosystems, Foster City, 
CA, USA) tai Vien Cdng nghe sinh hgc, Vien Han 
lam Khoa hpc va Cdng nghe Viet Nam. Kit qua giai 
trinh tu gen hai chieu dupc kiem tra bing phin mim 
phan tich DNA STAR (Lasergene Inc., Madison, Wl, 
My), so sdnh vdi cac gen tucmg ung dang ky trfin 
ngan hang ca sd diJ heu GenBank bSng cong cy 
BLAST tren NCBI (www.ncbi.nlm.nih ^ovV 

KET QUA VA THAO LUAN 

Kha nang k h i n g vi sinh vat k i lm dinh cua chung 
xa khu^n n9i cong sinh tren c3y que chiing xa 

http://www.ncbi.nlm.nih
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khuan npi cdng sinh cd hoat tinh khdng vi sinh 
v^t kigm dinh 

Kiem tra ph6 khang khuin ciia 78 chung xa khuan 
cho thay, cac chiing dc che su phat trien cua vi sinh 
vat kiem dinh d mdc dp khac nhau. Ket qua nghien 
cuu cho thay 16 chung xa khuan co kha ndng khang it 
nhit I lo^i vi sinh vSt kiem dinh (chiem 20,5% t6ng 

sd xa khuin thii nghiem), Trong 78 chung xa khuan, 
13 chting the hien hoat tinh khang Proteus vulgaris 
(chilm 16,7%); l l chung khang E coli ATCC 11105, 
Sarcina lutea CNLM, S epidermidis ATCC 12228, 
Candida albicans ATCC 10231 (chilm 14,1%); 10 
chiing khang Bacillus cereus ATCC 11778 (chiem 
12,8%) va 1 chiing khang Salmonella Typhimurium 
ATCC 13048 (Bang I). 

Bang 1. Kha nang khdng vi smh v | t kiem djnh cua 78 chiing xa khuan ndi cdng sinh. 

Chung vi sinh v^t k i lm djnh 
X f khuan khdng vi sinh v^t kiem djnh 

Gram (-) 

E.co/f ATCC 11105 

Proteus vulgans CNLM 

Salmonella Typhimurium ATCC 13048 

Gram (+} 

Sarcina lutea CNLM 

S, Bpidormidis ATCC 12228 

Bacillus cereus ATCC 11778 

N^m men 

Candida albicans ATCC 10231 

14,1 

16,7 

14,1 

14,1 

12,8 

Nhieu ket qua nghien ciru tren the gidi da chirng 
minh kha nang khang vi sinh vat ctia cSc chung xa 
khuan npi cgng sinh. (Zhao et al., 2005) tien hfinh 
phan lap 560 chiing xa khuan tir 26 cay dugc lieu tai 
cao nguyen Panxi, Trung Qudc va ttong do 60 chimg 
thugc chi Streptomyces c6 hoat tinh khang it nhat 
mpt loai vi sinh vat kiSm dmh. Nghien cuu khac cua 
Li et ai, (2012) da thong bao, phan lap 228 chiing xa 
khuan ngi cpng sinh tren cay thanh hao hoa vang, 31 
chung thi hien ph6 khang khuan rgng vdi cac vi sinh 
vat kilm djnh tru E. coh YIM 1011 va 19 chiing uc 
chi manh su phat trien ciia co. Tai Viet Nam, rat it 
nghien ciru ve kha nang khang vi sinh vat cua xa 

khuan ngi cdng sinh tren cay que dugc cong bd. Ket 
qua nghi€n ciiu cua chung t6i ggi y, xa khuan phan 
lap tir que c6 thfi la ngu6n sinh khang sinh hura hen 
nhieu ling dung trong tuo'ng lai. 

Vdi mong muon tuyen chgn cac chiing xa khuan 
CO hoat tinh khang vi sinh vat cao dng dung trong 
cdng nghe y dugc hpc, chimg HBQ19 cd dudng kinh 
vong khang khuan cao nhat vdi chiing 5. epidermidis 
ATCC 12228 (27,0 mm) va chiing HBQ33 co dudng 
kinh vong khang khuan cao nhat doi vdi chiing C 
albicans ATCC 10231 (23,2 mm) dugc tuyin chgn 
cho cac nghien cuu tiep theo (Bang 2), 

Bang 2, Hogt tinh khdng vi sinh vat kiem djnh cua chiing xa khuan H8Q19 va HBQ33. 

ChOng xa khu^n 
Du^ng kinh vong khang vi sinh vat (mm) 

HBQ19 

HBQ33 

Ghi chu: 1. Eschencft/a co/f ATCC 11105, 2. Pmteus vulgans CNLM; 3. Stapbylococus epidermidis ATCC 12228, 4 Bacillus 
cereus ATCC 11778, 5. Candida albicans ATCC 10231,6. Samone/Za Typhimunum ATCC 14028; 7. Sarcina lutea CHLM. 
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Xac dinh gen mS hoa PKS vk NRPS cua hai 
Chung xa khuin HBQ19, HBQ33 

Nhilu tai lieu tren the gidi cong bo, mdt so san 
phim trao dii chit c6 boat tinh sinh hpc d xa khuan 
dugc t6ng hgp bdi 3 nhom enzyme: polyketide 
synthases (PKS-1, PKS-II) va nonnbosomal peptide 
synthetase (NRPS) (Gonzalez el al 2005). Do do, 
sang Ipc va danh gia cac gen lien quan den qua trinh 
trao d6i chit thu cip la rit cin thilt dl danh gia tilm 
nang sinh t6ng hgp chit khang sinh ctia hai chiing 
HBQI9, HBQ33 

Kit qua hinh 1 cho thiy. san pham khuech dai 

gen PKS ciia hai chiing X9 khuSn bSng phan ting 
PCR cho mOt bang DNA duy nhSt cd kich thudc 
1400 bp (PKS-I) vh 600 bp (PKS-II) v^ kh6ng xuit 
hien bang DNA ma hda gen NRPS (Hinh 1). Li et ai, 
(2008) khi nghien cuu xa khuan nOi cpng sinh trfin 
mpt s6 cay duoc lieu thu th^p til rimg mua nhi?t ddi 
tai Xishuangbanna, tinh VSn Nam, Trung Quoc cung 
da phat hien cSc chung xa khuan mang gen PKS-1 
(chilm 34,1%), PKS-II (chilm 63,4%) vi NRPS 
(6l,0%i) (Li et ai, 2008/ Kit qua nghifin cim chting 
to ca hai chiing xa khuSn HBQI9, HBQ33 cd tilm 
nSng sinh t6ng hpp khang sinh vl c6 gen PKS-I, 
PKS-II mac dil khong c6 gen NRPS, 

Hinh 1. Dî n di d6 san pham PCR khuech d î gen PKS-I (A) vh PKS4I (B) trgn gel agarose 1,0%, Bang M: Thang DNA 
chulin (1 kb); 1. San pham PCR tif chung HBQ19, 2. San pham PCR tir chiing HBQ33. 

{>|c diSm sinh hpc cua hai chung x? khuan 
HBQ19, HBQ33 

Dac diem sinh hgc cua chiing HBQ19 va 
HBQ33 da dugc nghien cuu theo phuang phap mo ta 
trong khoa phan loai xa khuan quoc te ISP (Shirling, 
Gottlieb, 1966) va Bergey (2001), ket qua nghien 
cuu trinh bay trong bang 3. 

v l hinh thai, chiing HBQ19 c6 ciu trdc chudi 
bao tii chdm, xoin moc cau (RF), tren moi chudi co 
15-25 bao tu, bao tu dang nhin. Cau tnic chuoi bao 
tii chiing HBQ33 dang xoin 16 xo (S), m6i chu6i c6 
10-50 bao tu, bao tti dang nhin. 

Ket qua nghi&n ciiu dac dilm sinh 1̂ , sinh h6a 
cho thiy, chimg HBQI9 vk HBQ33 c6 kha nang 
dong hda dugc nhieu nguon cacbon va nito khAc 
nhau. Dac biet, hai chiing deu sinh trudng t6t d dai 
nhiet tu 28 - 37°C va pH tir 5 - 11. Khi nong d§ 
mudi> 3%, chiing HBQ19 sinh tru^g yiu va khSng 
sinh trudng, chiing HBQ33 phat triln tit d ndng d§ 
muli ^ 5%. Ngoai ra, hai chiing c6 kha nSng sinh 
mgt s6 enzyme ngo^i bao nhu: amylase, CMCase, 
chitosanase, catalase. So sanh d$c dilm sinh hpc ctia 
hai chting xa khuin nay vdi cac dac diem trong khoa 
phSn loai x? khuin cho thiy chdng diu thupc chi 
Streptomyces. 
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Bang 3. Mgt s6 dgc diem sinh hpc CLJa chiing HBQ19v^HBQ33. 

D|c di^m 

Hinh thai va sac to 

Khuan ty ca ch i t 

Khuan ty ky smh 

Cudng sinh bao td 

Dang bao tir 

Melanin 

Kha nang phan huy ( 1 % , w/v) 

Casein 

Tinh bpt 

Carboxymelhyl cellulose (CMC) 

Chitosan 

06ng h6a ngufen Carbon ( 1 % , w/v) 

Galactose 

Lactose 

L-arabinose 

M/o-inositol 

Manitol 

D-Fnjctose 

L-Rhamnose 

Saccharnose 

Trehalose 

D6ng h6a ngu6n Nito ( 1 % , w/v} 

L-Asparagin monohydrat 

L-Histidine monohydrat 

L-Leucin 

L-Tryptophan 

L-lsoleucin 

L-Valin 

L-Methionin 

L-Lysin 

Nhiet dO sinh trudng (°C) 

pH sinh trudng 

Phat t r i ln d n6ng dp mu6i (%) 

Trang (a) 

Trang (a) 

Xoan(RF) 

Nhan (5m) 

Do (4gc) 

Xam (7fe) 

Xoan(S) 

Nh in (Sm) 

28 - 3 7 X 

5-11 

1-3% 

28 - ZTC 
5-11 
1-5% 

xac djnh trinh tir gen ma hda 16S rDNA cua hai 
chiing xa khuan HBQ19 va HBQ33 

Ket qua phSn tich trinh tu gen 16S rDNA va so 
sanh vdi cac trinh tu gen da cdng bo tren GenBank 
bing c6ng cu BLAST (NCBI) cho thiy: gen 16S 
rDNA cua ctiung HBQ 19 va HBQ33 cd dp tuong 
ddng cao (100% va 99%) so vdi gen tuong iing ciia 
chiing Streptomyces angustmyceticus S2 va chiing 
Streptomyces graminisoh JR-19 (Bang 4). Dua vao 
ket qua nghien ciiu ve dac diem hinh thai, sinh ly-sinh 
hoa va phan tich trinh tu gen 16S rDNA, chung xa khuin 
HBQ19 va HBQ33 dupc dupc djnh danh lin lupt la 

Streptomyces angustmyceticus HBQ 19 va 
Streptomyces gramtnisoti HBQ33, 

Theo cac cong bo cho thay, loai Streptomyces 
graminisoli dupc phat hien lan dau tien vao nam 
2014 (Lee, Whang, 2014). Do vay, cac cong bl 
hien CO ve loai xa khuan nay cdn rat han che va 
cac dac diem ve loai xa khuan nay can dugc 
nghien cdu sau ban. Ngoai ra, Streptomyces 
angustmyceticus gan day dugc dmh danh la phan 
nhom dudi loai ciia xa khuan thugc loai chinh 
Streptomyces hygroscopicus. Day la loai xa khuan 
CO kha nang sinh khang sinh validamycin A-loai 
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khang sinh lic ch i nhilu loai nim gSy benh tren khuan niy cung an toan va khOng gay benh cho 
thyc vat Ngoai ra, day la loai khang sinh duoc ngudi, dgng va thyrc vat (Kumar, Goodfellow, 
danh gia la an toan vdi ngudi su dung va loai xa 2010). 

Bang 4. Ket qua so sanh trinh t ugen ma hoa 168 rDNA ciia chCing HBQ19va HB033 vdi gen iuong irng cua cac chiing vi 
khu in dugc dang ky tren ngan hang cc sd dO li^u GenBank 

Trinh ti^ gen 16S rDNA cua 

chung x^ khuan dirqfc so sanh 
Ma s6 truy cUp tren GenBank ^^^ tu-o-ng ddng 

S(reptomyces angusfmycefcus 52 

Streptomyces sp. RM521 

Streptomyces sp. RM395 

KF7123901 

AB735444 1 

AB735443 1 

Sfreptomyces graminisoli JR-19 HQ267975 

Slrepfomyces s/ienzftenens/s MDMG-1 KF9733161 

Streptomyces sbenztienensis MDMG-6 KF973306 1 

KET LUAN 

Danh gia kha nang khang vi sinh v$t ciia 78 
chung xa khuan ngi cpng sinh tren cay que cho thay 
16 chiing cd kha nang sinh khang sinh, Tu do, da 
tuyen chgn duoc hai chiing HBQ19 va HBQ33 co 
boat tinh khang khuan m^nh vdi C albicans ATCC 
10231, S epidemidis ATCC 12228, Day la hai chiing 
CO dac diem hinh thai, sinh hoa gi6ng chi 
Streptomyces va deu co gen PKS-I, PKS-II trong he 
gen ; khong c6 gen NRPS. Dua vao ket qua n ^ e n 
ciru ve dac diem hinh thai, sinh ly-sinh hda va phan tich 
trinh tir gen 16S rDNA, chiing xa khuin HBQ19 va 
HBQ33 dugc dinh danh lan lupc la Streptomyces 
angustmyceticus HBQ 19 va Streptomyces 
graminisoh HBQ33. 

Ldi cam cm: Cong trinh dugc thuc hiin nhd kmh phi 
ciia Bg Gido due vd Ddo tgo cdp cho di Idi "Nghiin 
cuv da dgng vd khd ndng sinh hgp chdi khdng sinh, 
chdt chong ung thu cua xa khudn noi cdng sinh trin 
mgl sd cdy duac lieu tu nhiin ". Cdc ldc gta trdn 
trong cdm an GS. Lt Wen Jun, Dgi hgc Vdn Nam, 
Trung Quoc da giiip do- vi ky thudt phdn lap xa 
khudn noi cgng sinh vd khuech dgi cdc gen liin guan 
din ca che long hop khdng sinh. 
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SUMMARY 

Endophytic actinomycetes associated with medicinal plants are known as producers of bioactive 
substances with high commercial value such as antimicrobial, anticancer capabilities. In this study, 78 
endophytic actinomycetes were isolated from Cinnamomum loureiri plants collected in Hoa Binh province. 
Experimental results showed that 16.7% of total isolates inhibited the growth of Proteus vulgaris CNLM; the 
same ratio of 14.1% inhibited Escherichia coli ATCC 11105, Sarcina lutea CNLM, Staphylococcus 
epidemidis ATCC 12228, Candida albicans ATCC 10231; 12.8% inhibited Bacillus cereus ATCC 11778 
and 1% displayed antagonistic activity against Salmonella enterica subsp, enlerica serovar Typhimurium 
ATCC 14028. Among those tested, the isolates HBQ19, HBQ33 showed the highest activity against 
Staphylococcus epidemidis ATCC 12228. Candida albicans ATCC 10231, respectively Amplification of 
genes involved in the biosynthesis of antibioUcs including polyketide synthases type 1 (PKS-1), polyketide 
synthases type I (PKS-II) va nonribosomal peptide synthetase (NRPS) found thai bo(h isolates HBQ19, 
HBQ33 possessed genes PKS-1, PKS-II and did not have NRPS gene The description ofthe morphological, 
biochemical and physiological properties showed that both isolates HBQ 19 va HBQ33 have the spiral 
chainsof spores with the smooth surfaces, no soluble pigments, well-growth at 28-37°C; temperature, pH 
ranges for growth at 28-37 "C, pH 5-11 Besides the abihty to utilize different carbon, nitrogen sources, both 
isolates can synthesize hydrolytic enzymes such as amylase, chitosanase and cellulase Based on the criteria of 
International Streptomyces Project (ISP), Bergey's Mannual of Determinative Bacteriology and sequence 
analysis of gene 16S rDNA, the strams HBQ19 va HBQ33 were classified as Streptomyces angustmyceticus 
HBQ19, Streptomyces graminisoh }IBQ33, respectively 

Keywords: Antimicrobial activity, endophytic actinomycetes, nonnbosomal peptide synthetase, polyketide 
synthase, Streptomyces 
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