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Tom tat: Xa khuan ¢ vai trd quan trong trong viéc san xuat enzyme ngoai bao va céc hop chit chuyén hoa
ther cip c6 hoat tinh sinh hoc cao. Viéc tim kiém cac chung xa khuan c6 hoat tinh sinh hoc nham tng dung
vao cac linh vuc khac nhau I can thiét. Trong nghién ctu nay, tir 20 mau dat thu nhan ¢ 2 tinh Bén Tre va
Long An, 40 chiing xa khuan da dwoc phan lap va lam thuan. Hon 50% céc chiing xa khuan khao sét c6
kha ning sinh tong hop it nhat 1 trong 4 loai enzyme ngoai bao nhu amylase, cellulase, protease va chitinase.
Dich nubi ciy cua 17 chung xa khuan thé hién hoat tinh d6i khang véi it nhat 1 trong 4 chang vi khuan
kiém dinh: Bacillus subtilis, Bacillus cereus, Escherichia coli va Staphylococcus aureus va 24 chang xa
khuan c6 kha ning d6i khang it nhat 1 trong 7 ching nam méc kiém dinh: Fusarium oxysporum, Fusarium
equiseti, Neoscytalidium dimidiatum, Aspergillus sp., Aspergillus fumigatus, Colletotrichum siamense va
Penicillium chermesinum. Hai chung xa khuan CNXK 3 va CNXK 72 di duoc dinh danh va dugc xac dinh
lan luot thuoc chi Amycolaptosis va Streptomyces. Nghién ciu ndy cho thay tiém ning ung dung xa khuan
¢6 hoat tinh sinh hoc trong san XUt enzyme cong nghiép, trong cac ché pham dbi khang véi vi khuan gay
bénh va kiém soat nam bénh trén cay trdng, gop phan bao vé moi truong bén vitng va sirc khoe con ngudi.
Tir khoa: Xa khuan, enzyme ngoai bao, khéang khuan, khang méc, kiém soét sinh hoc

ISOLATION AND SELECTION OF ACTINOMYCETES PRODUCING HIGH-
BIOACTIVE SUBSTANCES

Abstract: Actinomycetes play an important role in the production of extracellular enzymes and secondary
metabolic compounds with high biological activities. A total of 40 actinomycetes strains were isolated from
soil samples of Ben Tre and Long An provinces. More than 50% of the actinomycetes strains were
determined biosynthesis ability of one of four extracellular enzymes such as amylase, cellulase, protease
and chitinase. Culture suspension of seventeen actinomycetes strains showed antagonistic activity against
at least 1 of 4 tested bacterial strains such as Bacillus subtilis, Bacillus cereus, Escherichia coli, and
Staphylococcus aureus. Moreover, 24 actinomycetes strains exhibited antifungal activity against at least 1
of 7 strains of plant pathogenic fungi such as Fusarium oxysporum, Fusarium equiseti, Neoscytalidium
dimidiatum, Aspergillus sp., Aspergillus fumigatus, Colletotrichum siamence, and Penicillium
chermesinum. The two strains CNXK 3 and CNXK 72 were identified to belong to the genus Amycolaptosis
and Streptomyces, respectively. This study showed the potential of the application of metabolites from
actinomycetes in industrial enzyme production, in biocontrol of pathogenic bacteria and pathogenic fungi
as well as development of sustainable environment.

Keywords: Actinomyces, extracellular enzyme, antibacterial, antifungal.

1 GIOI THIEU

Xa khuan thugc nhém vi khuan Gram duong, hiéu khi, séng hoai sinh, sinh truéng va phét trién dudi dang
soi khong c¢6 vach ngin, phan b rong rai o nhiéu loai méi truong sinh thai khac nhau. Trong moé1 trudng
dat, xa khuan c6 vai trd quan trong trong viéc 1am mau md thém cho dit, phan hay chét thai thanh chit
man, cac chat phuc tap thanh nhiing chat ¢ dang don gian. Xa khuan co cac dac tinh sinh Iy va chuyén hoa
da dang, c6 kha ning sinh tong hop nhiéu loai enzyme ngoai bao nhur protease, lipase, amylase, cellulase,
urease,... gop phan duy tri va can bang hé sinh thai dat [1], [2]. Trong c&c nghién ctru da cong bd, riéng bd
gene cua Streptomyces coelcolor ¢ kha ning ma hoa mot luong 16n protein ngoai bao bao gom: 60 loai
protease, 13 loai chitinase hoac chitosanase, 8 loai cellulase hoac endoglucanase va 3 loai amylase [3].
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Enzyme ¢6 nguon géc tir xa khuan thuong hoat dong tét & nhiét d cao va trong khoang pH rong nén duoc
g dung nhiéu trong céac nganh cong nghi¢p san Xuit. a-Amylase dugc san xut tir chung xa khuén
Nocardiopsis sp. hoat dong t6t nhat & 70°C va pH=>5,0 trong nghién ciru ciia Stamford va cong su (2001)
[4]. V&i nhitng tién bo cua nganh cong nghé sinh hoc, amylase dugc ung dung trong nhiéu linh vuc khac
nhau nhu hoa hoc 1am sang, duoc pham, phén tich ciing nhu trong qua trinh duong hoa tinh bot, san XUt
bia va chung cat [5]. Grigorevski de Lima va cong su (2005) di cho thay cellulase ¢ ngudn gdc tir cac
chung xa khuan thudc chi Streptomyces duoc tng dung trong qua trinh phan hay cellulose, hemicellulose,
lignin c6 kha nang chiu nhiét tot 1én dén 50°C trong 1 gio [6]. Trong nghién ctiu cia D. S. Ningthoujam va
cong sy (2009), protease ngoai bao tir chung xa khuén Nocardiopsis prasina AH-4 hoat dong t6t nhat ¢
55°C, pH 7,0-10,0 [7]. V1 vay, protease c0 ngudn gdc tir xa khuan c6 kha ning tng dung nhiéu trong linh
vuc thude da, dugc pham, san xuat chat tay raa sinh hoc nhu trong béo céo cua Jeyadharshan va cong su
(2013) [8]. Trong khi d6, chitinase tir xa khuan Streptomyces sporovirgulis ciing dwoc san xuat trong nghién
ctru ciia Swiontek Brzezinska (2013) va dugc xem 14 tac nhan kiém soét sinh hoc hiéu qua [9].

Bén canh do, sy khang voi khang sinh va sy gia tang cac loai bénh 1a mdi quan tam 16n cia cong dong.
Viéc sir dung thudc bao vé thuc vat khong ding cach, khong dung lidu lugng da hinh thanh tinh khang
thudc cua mam bénh, anh huong xau dén méi trudng va sic khoe con ngudi [10]. Do do, viéc nghién ctu
lya chon céc tac nhan maéi tir tw nhién c6 kha nang d6i khang voi mam bénh dwoc wu tién hang dau. Ngoai
kha nang hinh thanh méi lién hé cong sinh véi ré cay thi xa khuan con kich thich cdy sinh truong phat trién
thong qua viéc san sinh mot s6 hormon ting trudng & thuc vat. Su cd mit cua xa khuan déi khang trong dat
lam giam co hoi phat trién va kha niang khang khéang sinh caa mam bénh nho vao cac cau tric héa hoc da
dang tir cac hop chat chuyén hoa thir cap cua ching [11]. Céc chét chuyén hda tir xa khuan cé tac dung
khang khuan, khang nam, chdng oxy hoa, chéng ung thu, chdng giun san, chéng sét rét va chong viém nén
xa khuan 12 loai vi sinh vat luon duoc chi trong trong cac nghién ctiu. Vao thoi diém hién tai, hang nghin
chat chuyén hoa cua xa khuan da duoc mo ta, chiém mot phan dang ké cac chat chuyen hoa cua vi sinh vat
[12], [13]. V1 vay, nghién cau phan 1ap va sang loc Xa khuan cé hoat tinh sinh hoc la viéc lam can thiét,
huéng dén viéc ting dung cac hop chit c6 hoat tinh sinh hoc c6 ngudn géc tir ty nhién an toan va hiéu qua.

2 VAT LIEU & PHUONG PHAP NGHIEN CUU

2.1 Phan l1ap xa khuan

Céc chung xa khudn dwoc phan 1ap tir cdc mau dét thu nhan tir 2 tinh Bén Tre va Long An. Cac mau dt
dugc pha lodng trong nudc cat vo tring, 100 ul dung dich dét sau pha lodng dugc trai déu 1én dia Petri c6
chira moi treong Gause | (tinh bét tan 20,0 g; K:HPO4 0,5 g; MgS04.7H,0 0,5 g; KNO3 1,0 g; NaCl 0,5 g;
FeSO, 0,01 g; agar 20,0 g; nudc cat da 1000 ml; pH 7,2-7,4), va i ¢ 37°C trong 5-10 ngay. Quan sat va
nhan dién céc khuan lac dic trung cua Xa khuan, tién hanh cay ria trén méi truong Gause I cho dén khi thu
duogc cac ching xa khuan thuan, khéng nhiém tap vi sinh vat khac [14]. Hinh théi vi thé cua cac chung xa
khuan dugc kiém tra sau khi nudi trén méi trudng Gause | trong 5-7 ngay & 37°C. Cau trdc cudng sinh bao
tr dugc quan sat trén tiéu ban phong 4m bing kinh hién vi quang hoc & d6 phong dai 1000 lan. Cac chung
xa khuan duoc bao quan ¢ 4°C dé thuc hién céc thi nghiém tiép theo.

2.2 Déanh gia kha ning sinh téng hop enzyme ngoai bao ciia xa khuin

Kha nang sinh t6ng hop enzyme ngoai bao cua cac chiing xa khuan dugc kiém tra théng qua vong phan giai
co chét trén moi trudng thach twong tng. Méi truong Gause | ¢6 chira 10,0 g tinh bot tan duoc sir dung daé
danh gia kha nang sinh tong hop amylase va thay thé 10,0 g tinh bét tan trong thanh phan ciia méi trudng
lan luot thanh CMC (carboxymethy! cellulose), casein, chitin véi khéi lugng tuong duong dé kiém tra kha
ning sinh tong hop cellulase, protease va chitinase. CAc chung xa khuan duoc nudi cay trong méi trudng
thich hop & 37°C trong 7 ngay. Sau thoi gian nudi 1, vong phan giai thé hién hoat tinh amylase, cellulase
va chitinase duoc kiém tra bang thudc thir lugol. Trong khi do, vong phan giai casein dic trung cho hoat
tinh protease dugc nhan dién bang dung dich TCA 10% (trichloroacetic acid). Kha ning sinh téng hop
enzyme ngoai bao cua cac chung xa khuan duge xac dinh bing cach so sanh do 16n vong phan giai co chét
D-d = x (mm) véi D 1a duong kinh vong phan giai va d 1a dwong kinh khuan lac cua xa khuan, x 1a kich
thudce thuc cua vong phan giai co chét [15].

2.3 Panh gia kha ning dbi khang vi khuén kiém dinh cia xa khuén

Céc chiing vi khuan dugc st dung dé xac dinh hoat tinh khang khuan trong nghién ciru ndy gém 3 chung
gram duong la Staphylococcus aureus (ATCC 25923), Bacillus subtilis, Bacillus cereus va 4 chung gram

© 2021 Truong Dai hoc Cong nghiép thanh ph H6 Chi Minh



58 PHAN LAP VA TUYEN CHON XA KHUAN CO KHA NANG SINH CAC HOP CHAT
CO HOAT TiNH CAO

am gom Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) va Salmonella
typhimurium (ATCC 13311). Céac ching nay dugc luu gitr tai B6 mdn Cong nghé Sinh hoc, Vién Cong
nghé Sinh hoc va Thuc pham, Trudng Dai hoc Cong Nghiép Tp. HCM & diéu kién -20°C va duoc hoat hoa
qua dém trong méi trudng Luria-Bertani broth (LB Broth) (Tryptone 10,0 g; cao nam men 5,0 g; NaCl 10,0
g; nude cat da 1000 ml; pH 7,0-7,2) & 37°C trudc khi thyc hién cac nghién ctu tiép theo.

Kha nang khang khuan cua cac chung xa khuan duoc thuc hién theo ‘phuong phép khuéch tan trén dia thach.
Céc chung vi khuan duoc nudi cdy trong méi truong LB Broth dén khi dat dugc do duc 1a 0,5 theo tiéu
chuan McFarland. Dich vi khuan (100 pl) duoc trai trén dia méi truong LB agar va dau tip vo tring dugc
sir dung dé khoan tao cac giéng thach c6 duong kinh 8 mm, 100 pl dich xa khuan sau thoi gian nudi cay 7
ngay trén moi truong long Gause | dugc ly tam loai bo té bao tai 4°C, 13000 rpm trong 15 phit va duoc
thém vao cac giéng thach. Tiép theo, cac dia Petri duoc dé yén & 4°C trong 2 gid cho dich xa khuan khuéch
tan déu vao méi truong thach. Mau ddi chimg am duoc thyc hién véi méi truong long Gause | vo tring.
Kha nang khang khuan cua cac chiing xa khuan déi vai vi khuan kiém dinh duoc xac dinh théng qua duong
kinh vong vé khuan sau 16-18 gio nudi u & 37°C [15], [16].

2.4 Panh gia kha ning dbi khang nam méc gay bénh ciia xa khuan

Céc chiang mébc gay bénh thuc vat nhu Fusarium oxysporum, Fusarium equiseti, Colletotrichum siamense,
Neoscytalidium dimidiatum, Penicillium chermesinum, Aspergillus sp., Aspergillus fumigatus dugc su dung
trong cac thir nghiém kiém tra kha niang khang mdc cua cac chung xa khuan. Cac chung nay dugc phan lap,
dinh danh bang phuong phép sinh hoc phan tir va luu giit tai B6 mon Cong ngh¢ Sinh hoc, Vién Cong nghé
Sinh hoc va Thuc pham, Truong Dai hoc Cong Nghiép Tp. HCM. Cac chung nim méc dugc cay chuyén
trén moi truong PGA, u 3-5 ngay & nhiét do phong cho to nam phat trién dé st dung cho cac thi nghiém
tiép theo. Kha ning adi khang cua xa khuan doi véi nam méc dugc thuc hién theo phuong phap khuéch tan
giéng thach [17]. Gidng nam méc kiém dinh dugc ciy diém trén dia Petri chira moi trudng PGA cach mép
dia 1,0 cm va u & nhiét d6 phong. Sau 24 gid, dung tip vo tring tao giéng thach c6 dudng kinh 8 mm trén
bé mit dia thach da cdy ndm méc kiém dinh, 100 pl dich xa khuan sau thoi gian nudi ciy 7 ngay trén moi
truong Gause | long dwoc nho vao giéng thach da khoan va giit yén trong 2 gio tai 4°C. Cac dia duoc 1 ¢
nhiét 46 phong va quan sat kha ning ddi khang sau 3-5 ngay nudi u.

2.5 Pinh danh xa khuan

Chung xa khuan thé hién hoat tinh sinh hoc néi troi dwoc tién hanh dinh danh & mirc phan tir bang phuong
phap giai trinh tw doan gen 16S-rRNA véi cip moi 27F 5-AGAGTTTGATCCTGGCTCAG-3' va 1492R
5-GGTTACCTTGTTACGACTT-3' va phuong trinh PCR nhu sau 95°C - 5 phut, 30 chu ky tiép theo (95°C
- 30 gidy; 55°C - 40 gidy; 72°C - 90 gidy) va 72°C - 5 pht boi cong ty Nam Khoa Biotek (793/62 Tran
Xuan Hung, Quan 7, H6 Chi Minh) va két qua giai trinh tu duoc so sanh véi co sé dit liéu 16S-rRNA cua
xa khuan c6 sin trén National Center for Biotechnology Information (NCBI) bing cong cu BLASTN
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Két qua giai trinh ty 2 chiéu cua vung trinh tu 16S ribosomal
RNA dugc kiém tra d§ chinh xac va thiét Iap trinh tu consensus bang phan mém FinchTV va Seaview. Cac
trinh tu duoc sip giong bing phin mém ClustalX2.1. Cay pha hé thé hién mdi quan hé di truyen gitra chung
xa khuan nghién ciru va cac loai khac hién c6 trén dir liéu GenBank dugc xay dung bang pham mém
Mega5.0 theo phuong phap Neighbor Joining.

2.6 Phuong phap thong ké va xir ly s6 liéu

Gia tri két qua cua cac thi nghiém la trung binh caa 3 1an lap lai. S6 liéu duoc tinh toan bang phian mém
Excel 2013.

3 KET QUA VA THAO LUAN

3.1 Phan lap va thuan khiét cac chiing xa khuin

Xa khuan duoc tim thay khap noi trén thé gici, chlng phan bé rong rai ¢ ca hé sinh thai trén can va dudi
nudi, chu yeu tap trung & I6p dat mat, chiém khoang 20-40% tong sinh vt trong dat [1], [18], [19]. Tu
nhiéu miu dét khac nhau, 121 chung xa khuan da duoc phan lap va thuan khiét. Dya vao su khéc nhau Ve
hinh dang, kich thuéc khuan lac, mau sic khuan ty va sic t khuéch tan trén méi truong thach nudi ciy
Gause | sau khi u 7 ngay ¢ 37°C, 121 chang xa khuan duoc xac dinh con 40 ching xa khuan khac nhau.
Céc chung xa khudn duoc ki hiéu lan lugt 1a CNXK 1 ¢én CNXK 121 va duoc phan thanh 5 nhém khac
nhau vé mau sic cua khuan ty khi sinh duya trén bang mau phan loai cua Tresner va Buckus [20]. Hinh thai
dai thé va su phan nhém cua cac chang xa khuan dugc thé hién trong hinh 1 va bang 1.
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Bang 1: Su phan nhém cua cac chung xa khuan phan 1ap dugc trén moi truong Gause | dya trén mau Sic cua
khuan ty khi sinh

Nhém mau S6 chiing Ty 18 (%)
Xam 14 35,0
bo 5 12,5
\Vang 3 7,5
Xanh 14 1 25
Tring 17 42,5

CNXK 13 CNXK 17 CNXK 19 CNXK 22 CNXK 31.2 CNXK 40

Hinh 1: Hinh théi khuan lac ciia mot s6 chiing xa khuan phan lap duoc trén méi trudng Gause |

Céc dac diém vi the dugc quan sat theo sy md ta cia Hoang Hai-Du Ngoc Thanh (2008), Nguyén Lan Diing
va cong su (2012) [21], [22]. Hinh thai vi thé cua cac chung xa khuan dugc thé hién trong hinh 2. Hinh théi
vi thé ctia 40 chung xa khuan duoc quan sét trén tiéu ban phong 4 am sau 5-7 ngay nudi u dudi kinh hién vi
quang hoc ¢ d6 phong dai X1000 c6 cac dac dlem nhu: khUan ty khi sinh phan nhanh manh mg, khong c6
vach ngan; cuong sinh bao tir dang thang, lwon udn cong, xodn 16 xo Vi sb luong vong xodn tir 2-5 vong,
phan bd theo kiéu moc don, moc d6i, moc vong hay moc thanh chum; bao tir ton tai & dang don 1¢, moc
thanh cum hoic bao tir dinh lai voi nhau tao thanh chudi bao tir. Can cir vao hinh thai vi thé, cac chung xa
khuan phan lap dugc c6 hinh théai cung sinh bao tir da dang va phan Ién 1a dang xoén 16 xo dic trung cua
chi Streptomyces.
CNXK 3 CNXK 13 CNXK 17 CNXK 19 CNXK 22 CNXK 31.2 CNXK 40

CNXK 58 CNXK 61 CNXK 72

Hinh 2. Hinh thai vi thé ctia mot s6 ching xa khuan khi quan sat bang kinh hién vi quang hoc & d¢ phong dai X1000

3.2 Khi niing sinh tong hep enzyme ngoai bao ciia xa khuan

Kha néng sinh tong hgp enzyme ngoai bao cua cac chung xa khuan duoc x4c dinh dwa trén kha niang phan
hity ngudn co chat cam tmg c6 trong méi trudng nudi cdy va duoc nhan biét bang thudc thir dic trung. Can
clr vao vong phan giai co chat va duong kinh khuan lac, hoat tinh enzyme ngoai bao cua céc chung xa
khuin duoc xac dinh so bd va thé hién trong bang 2 hinh 3.
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Bang 2. Hoat tinh enzyme ngoai bao cua céc ching xa khuan sau 7 ngay nudi cdy trén moi truong Gause |

S6 xa khuan thé hién kha nang sinh enzyme ngoai bao
Enzyme Manh (+++) Trung binh (++) Yéu (+) Khong hoat tinh (-)
Amylase 2 11 7 20
Cellulase 1 15 6 18
Protease 3 4 13 20
Chitinase 3 3 15 19

D-d = x; x >20 mm (+++); x = 10-20 mm (++); x = 1,0-10 mm (+); x < 1,0 mm (-)

Tir 40 chiing xa khuan phan lap duoc, 20 ching dwoc ghi nhan c6 kha niang sinh tong hop amylase ngoai
bao. Vi kich thugc vong phan giai tinh bot 12 26£2 mm sau 7 ngay nudi cay, chung xa khuan CNXK 72
duogc danh gia 1a c6 kha nang sinh tong hop amylase ngoai bao cao hon so véi cac chung xa khuan con lai
va duoc danh gia c6 hoat tinh manh khi so sanh véi chung xa khuan Streptomyces albofaciens NA1 trong
nghién ciru cua Lé Thi Hién (2016) va chang xa khuan X38 trong nghién ciu cua Ngd Thi Thuong Chéau
(2009), khi kich thudc vong phan giai tinh bot ciia cac chung xa khuan trong 2 nghién ciu nay lan luot 1a
25 va 16,5 mm [18], [23]. Ngoai ra, chiing xa khuan CNXK 72 con cho thay kha ning san sinh amylase
ngoai bao cao hon 8 chung Streptomyces S1-S8 trong nghién ctru ctia Sathya Rengasamy va cong su (2018)
[24], va twong tu nhu ching Streptomyces sp. SLBA-08 dugc chon loc tir 286 chung xa khuan trong nghién

ctru cua Santos va cong su (2012) [25].
CNXK 3 CNXK 40 CNXK 65.2 CNXK 72 CNXK 28.1 CNXK 55 CNXK 72 CNXK 83

0000

CNXK 49 CNXK 72 CNXK 99 CNXK 109

Hinh 3: Kha ning sinh tong hop enzyme ngoai bao cua xa khuan trén méi trudng cé chira ngudn co chét thich hop.
(A) Amylase, (B) Cellulase, (C) Protease, (D) Chitinase

Trén mdi truong Gause-CMC, 21 chung xa khuan duoc ghi nhan 1a ¢6 kha ning sinh tong hop cellulase ngoai
bao. Véi kich thudc vong phan giai CMC 14 22+1,5 mm, chiing xa khuan CNXK99 ¢6 hoat tinh cellulase ngoai
bao cao nhit. Khi so sanh kha ning phan giai CMC, 4 chung xa khuan CNXK49, CNXK72, CNXK99 va
CNXK109 cho hoat tinh cellulase twong dwong véi cc ching xa khuan trong nghién ctru cua Tran Hoang Diing
va cong su (2018) [15] va nghién ctru cua El-Sersy va cong su (2010) [26].

Tuong tu, trén mdi trudng Gause-casein, 21 chung xa khuan cé kha ning sinh tong hop protease ngoai bao
da duoge xac dinh. Véi kich thudc vong phan giai casein 1a 24+2 mm, chung xa khuan CNXK28.1 dugc
danh gia 1a c6 kha nang sinh tong hop protease ngoai bao tuong tu véi chiing Streptomyces sp. Al-Dhabi-
49 trong nghién ctru cua Naif Abdullah Al-Dhabi va COng su (2020) [27] va c06 hoat tinh cao hon cac chung
xa khuan trong nghién ctru ciia Subramani Ramesh va cong su (2009) [28].

Trong khi d6, mdi truong Gause-chitin dugc sir dung dé cam ung xa khuan sinh tong hop chitinase ngoai bao. Sau
7 ngay nubi cay, 21 chiing xa khuan dugc xac dinh c6 kha nang sinh chitinase ngoai bao. Véi duong kinh 1a 361
mm, ching xa khuan CNXK22 cé kich thudc vong phén giai chitin cao nhat. Kha ning sinh tong hop chitinase
ngoai bao cua chimg CNXK 22 dugc danh gia manh hon khi duoc so sanh voi kha nang sinh tong hop chitinase
cua chung Streptomyces xylophagus 12 trong nghién ctru ctia Dao Thi Luong [29] va cac chung Xa khuan phan lap
tir dt trong rau trong nghién ctu cia Truong Thanh Thao (2019) [30].

Qua qua trinh khao sat so bo kha nang sinh tong hop enzyme ngoai bao cua 40 chung xa khuin CNXK,

hon 50% cac chung xa khuan c6 kha nang tiét it nhét 1 trong 4 loai enzyme amylase, cellulase, protease va
chitinase. Trong sb do, 4 chiing xa khuan CNXK72, CNXK99, CNXK28.1 va CNXK22 lan luot cho hoat
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tinh phan giai tinh bot, CMC, casein va chitin cao nhat. Cac chung xa khuan c6 hoat tinh enzyme ngoai bao
rat 6 tiém ning ung dung trong cac nganh cdng nghiép san xuit ciing nhu c6 hiéu qua trong cc tng dung
xtr I 6 nhiém moi trudng do ham lugng tinh bot, cellulose, protein hozc chitin qua cao.

3.3 Kha niing d6i khang cac chiing vi khuén gay bénh cia xa khuan

Xa khuén 12 nhom vi sinh vat phan b rong rii trong cac loai moi truong tw nhién. Ching co kha nang sinh
tong hop cac hop chat co hoat tinh sinh hoc quan trong c6 gia tri thuong mai cao va phat trién cac tic nhan
diéu tri méi. Gan 80% khang sinh trén thé giéi co nguon goc tir xa khuan, c6 tdm quan trong trong y hoc
Vi cac dic tinh khang khuan, khang u, khéng nam, khang virus [16], [31].

Dé danh gia kha nang khang khuan, cac ching xa khuan va vi khuan kiém dinh (Bacillus subtilis, Bacillus
cereus, Staphylococcus aureus, Escherichia coli, Salmonella typhi) dugc nudi Cay trén moi truong tuong
ng 1a Gause | broth va LB broth. Hoat tinh khang khuan ciia xa khuan duoc kiém tra bang phuong phap
khuéch tan trén dia thach. Két qua duoc thé hién trong bang 3 va hinh 4.

Bang 3. Kha ning di khang céc vi khuan kiém dinh cua xa khuan

S6 xa khuan thé hién kha nang khang khuan
Visinh vatkiém dinh | Manh (+++) | Trungbinh (++) | Yéu (+) Khéng hoat tinh (-)
B. subtilis 4 0 1 35
B. cereus 6 1 5 28
S. aureus 0 1 4 35
E. coli 0 0 1 39
S. typhi 0 0 0 40
D-d = x; x >20 mm (+++); x = 10-20 mm (++); x = 1,0-10 mm (+); x < 1,0 mm (-)

CNXK 47 CNXK 55 CNXK 65.2 CNXK 75 CNXK 73

CNXK 52 CNXK 55 CNXK 75 CNXK 73 CNXK 116

CNXK 13 CNXK 27 CNXK 30 CNXK 75 CNXK 76

{
et

Hinh 4. Kha ning khang khuan kiém dinh ciia xa khuan. (A) B. subtilis; (B) S. aurreus va (C) B. cereus

Khi phan tich dit liéu tir bang 3 va hinh 4, hoat tinh khang khuan ctia 40 chiing xa khuan khdo sat thé hién
5 chung c6 kha ning d6i khang véi B.subtilis (CNXK47, CNXK55, CNXK65.2, CNXK73, CNXK75), 12
chung d6i khang véi B. cereus (CNXK 09, CNXK13, CNXK27, CNXK30, CNXK 53, CNXK 55, CNXK
67, CNXK75, CNXK76, CNXK 83, CNXK 84), 1 chung ddi khang véi E. coli (CNXK52), 5 chung ddi
khang voiS. aureus voi duong kinh vong v0 khuan tir 8-23 mm (CNXK52, CNXK 55, CNXK73, CNXK75,

CNXK116) va khong c6 ching xa khuén nao c6 kha ning ddi khang véi S. typhi. Kha nang dbi khang cua
cac chung xa khuin d6i v6i cac vi sinh vat gy bénh ciing dugc kiém tra trong nhiéu nghién ctru, M.

Arifuzzaman va cong su (2010) da cho thay nhiéu chiing xa khuan dugc phan 1ap tir ving dat Sundabans c6
kha ning ddi khang véi cac ching vi khuan Gram 4m gy bénh nhu Shigella boydii, Pseudomonas, Vibrio
cholerae-0139, Plesiomonas, Hafnia spp., Escherichia coli-186LT [32]. Nam 2010, Narendra Kumar va
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cong sy di kiém tra hoat tinh dbi khang Staphylococcus aureus cua 177 chung xa khuan duoc phén 1ap tir
ving dat nhidm kiém va dat vuon, 15 ching xa khuan cé hoat tinh da duoc ghi nhan [33]. Kha nang dbi
khang ciia xa khuan CNXK 1én cac ching vi khuan kiém dinh thé hién twong dwong nhu trong cac nghién
ctru trén. Do d0, cac chiing xa khuan CNXK cho thay tiém ning ing dung trong viéc san xuét cac hop chét
chuyén hoa thir cép ¢6 ngudn goc tur nhién dé - ung dung trong cac linh vyc khac nhau, dac biét la yté.

3.4 Kha ning doi khang cac chiing nam méc gay bénh cua xa khuin

Ném gdy bénh trén cay trong gay thiét hai dang ké ddi voi nén nong nghiép trén toan thé giéi. Viéc sir dung
qua_ nhiéu thudc diét nAm c6 ban chét hoa hoc trong nong nghiép da anh huong dén sirc khoe con nguoi, 6
nhiém méi truong va hinh thanh kha nang khang thudc ciia mam bénh. Vi vay, viéc st dung cac hop chat
dbi khang c6 ngubn gbc tir ty nhién 1a mot phuong phap thay thé hiéu qua. Cac hop. chat ddi khang co
ngudn goc tu vi sinh vat duge sir dung rong rai dé kiém soat ndm gay bénh trén cay trong va dugc chimg
minh lam giam thiéu dén muc tdi da cac tac dung phu. Xa khuén duge xem la sinh vat c6 kha nang sinh
tong hop nhidu hop chit chuyén héa thir cip c6 phd khang kha rong dbi véi ndm bénh [34], [35].
Streptomyces xiamenensis S257, Streptomyces viriabilis S28, Streptomyces iakyrus S233 trong nghién ctru
ciia Nguyén Thi Phong Lan va cong su cho thay tiém ning d6i khang vai nim gay bénh dao 6n ¢ lua théng
qua nhimg co ché canh tranh vé chat dinh dudng, tao khang sinh, tiét enzyme ngoai bao (2015) [36].

Dé kiém tra kha ning ddi khang ciia xa khuan véi nam méc gay bénh, thi nghiém duoc thuc hién bang cach thu
dich nudi ciy xa khuan va kiém tra hoat tinh d6i khang cua véi 7 chung nim mdc gay bénh trén thuc vat nhu
Fusarium oxysporum, Fusarium equiseti, Neoscytalidium dimidiatum, Aspergillus sp., Aspergillus fumigatus,
Penicillium chermesinum, Colletotrichum simense. Két quéa duoc thé hién trong bang 4 va hinh 5.

Bang 4. Bang tong hop kha ning d6i khang nim méc gy bénh cua dich nui cay xa khuan

Sb xa khuan thé hién kha niang khang mdc
Vi sinh vat kiém dinh | Manh (+++) | Trungbinh (++) | Yéu (+) Khoéng hoat tinh (-)
F. oxysporum 4 4 7 25
F. equiseti 1 0 6 33
C. siamense 2 3 3 32
N. dimidiatum 0 2 10 28
P. chermesinum 0 3 6 31
Aspergillus sp. 0 0 9 31
A. fumigatus 0 0 5 35

D-d = x; x >20 mm (+++); x = 10-20 mm (++); x = 1,0-10 mm (+); x < 1,0 mm (-)

Két qua kiém tra kha ning d6i khang trén céc loai nim méc gy bénh, chiing xa khuan CNXK121 c6 kha
ning ddi khang véi ca 7 loai ndm méc kiém dinh, thé hién tiém nang (ng dung trong thuc tién dé ngin ngira
va kiém soét cac bénh nhiém nam thuong gap trén cy trdng. 24/40 ching xa khuan thé hién hoat tinh déi
khang vai it nhat 1 trong 7 chung nAm méc kiém dinh véi duong kinh vong khang nam méc 8-22 mm. Kha
ning dbi khang voi nAm méc cua céc chung xa khuan ciing duoc ghi nhan trong nhiéu nghién cau khéc
nhau. Trong nghién cau cua Sutthinan Khamna va cong sur (2009), 23/455 chiing xa khuan dugc phan lap
tir ving dat xung quanh ré cua cay dugc liéu c6 kha ning ddi khang vai cac loai nim gay bénh nhu
Alternaria brassicicola, Collectotrichum gloeosporioides, Fusarium oxysporum, Penicillium digitatum va
Sclerotium rolfsii [31]. Nam 2010, A. Kavitha va cong sy da kiém tra kha ning khang mbc cua 4 ching xa
khuan A1, A2, A3 va A4 dugc phan lap tir cac mau dat da ong ving Guntur va cho thay kha ning d6i khang
vai Aspergillus flavus, Aspergillus niger, Candida albicans va Fusarium oxysporum [37]. Nhu vay, vai kha
ning déi khang cuia cac chung xa khuan CNXK véi 7 ching nam méc gay bénh thuong thay trén thyc vat,
cac chung xa khuan CNXK cho thiy tiém ning ung dung trong san Xuat cac hop chat khang méc hoac cac
ché pham vi sinh trong viéc phong va diéu tri nim bénh trén cay trong.
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A CNXK 28 CNXK 30 CNXK 31.2 CNXK 55 CNXK 121
' h ' /
() \ 174
| ’\ v
B CNXK 28 CNXK 30 CNXK 31 2 CNXK 55

C CNXK 65.2 CNXK 121
D CNXK 31.2 CNXK 55 CNXK 61 CNXK 62 CNXK 72
E CNXK 55 CNXK 61 CNXK 62 CNXK 72 CNXK 121

F CNXK 28 CNXK 62 CNXK 72 CNXK 75 CNXK 121

G CNXK 65.2 CNXK 76

Hinh 5. Kha niang khang nAm méc kiém dinh cua dich nudi cay xa khuan. (A) F. oxysporum; (B) F. equiseti;
(C) C. siamense; (D) Aspergillus sp.; (E) A. fumigatus; (F) P. chermesinum; (G) N. dimidiatum

3.5 Pinh danh xa khuin
MGt phan trinh tu doan gen ma hoa cho16S-rRNA (900 bp) cua xa khuan CNXK3 (c6 kha ning sinh tong
hop amylase) va ching xa khuan CNXK 72 (thé hién kha nang sinh tong hop cellulose va kha nang khang
méc) duoc kiém tra vai trinh ty moi nhu trén va so sanh véi ngan hang dir liéu trén NCBI. Két qua cho thay
gen ma hda cho 16S-rRNA cua chung CNXK 3 va CNXK 72 ¢6 su twong dong lan luot véi cac ching xa
khuan thudc chi Amycolaptosis va Streptomyces. Dua trén cac két qua thu duoc, cdy pha hé caa ching xa
khuan CNXK 3 va CNXK 72 véi céc loai gan dugc xay dung va duge xac dinh chung xa khuan CNXK 3
thudc chi Amycolaptosis va CNXK 72 thuoc chi Streptomyces (hinh 6).
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A Amycolatopsis tolypomycina (NR 114882.1)

a7
Amycolatopsis albidoflavus (NR 112695.1)
{ XK3

— Amycolatopsis orientalis (NR 042104.1)
8 Amycolatopsis coloradensis (NR 042038.1)
— Amycolatopsis minnesotensis (NR 043528.1)
(] Y yeolatopsis saalfeldensis (NR 043964.1)

B { Streptomyces thermogriseus (NR 041434.1)
% Streptomyces thermowvulgaris (NR 026528.1)
Streptomyces thermodiastaticus (NR 036816.1)

 — Streptomyces grisecsporeus (NR 041140.1)
7] I Streptomyces bangladeshensis (NR 043164.1)

— o
Streptomyces fradiae (NR 112270.1)

Streptomyces thermolilacinus (NR 125444.1)

Hinh 6. Cay pha h¢ thé hién méi quan h¢ di truyén (viing ving trinh tu 16S ribosomal RNA) giira chiing xa khuan
CNXK3 (A) va CNXK72 (B) va cac taxa tir dit licu NCBI, duoc xay dung bang phan mém Mega5.0 theo phuong
phap Neighbor Joining véi bootstrap 1000 lan lap lai duoc gitr lai.

4 KET LUAN

Xa khuan c6 kha ning sinh tong hop da dang cac loai enzyme ngoai bao va cac hop chit chuyén hda thi
cap c6 hoat tinh sinh hoc cao. Tir cac mau dat thu nhan duoc & 2 tinh Bén Tre va Long An, 40 chung xa
khuan da dugc phan 1ap va 1am thuan. Trong dé, 4 ching xa khuan CNXK72, CNXK99, CNXK28.1 va
CNXK22 c6 kha ning sinh tong hop 4 loai enzyme lan luot la amylase, cellulase, protease va chitinase véi
vong phan giai cao (> 25mm). Dich mdi trudng nudi cdy cua 17 chung xa khuan thé hién hoat tinh d6i
khang it nhat 1 trong 4 chung vi khuan kiém dinh va 24 chang xa khuan thé hién hoat tinh d4i khang véi it
nhét 1 trong 7 chung nim méc kiém dinh véi kich thude duong kinh vong khang khuan va khang méc tir 8
dén 23 mm. Céc chang xa khuan c6 hoat tinh sinh hoc s& dugc dinh danh va thir nghiém tao ché pham sinh
hoc san sinh enzyme hodc ddi khang vi sinh vat, thé hién kha nang ng dung vao cac nganh cong nghiép
san xuat, dong vai tro nhu cac tac nhan diéu tri méi co ngum goc tur ty nhién, tng dung trong nganh y té
ciing nhu 14 tac nhan kiém soat sinh hoc trong phong ngira va quan Ii nam bénh trén cay trong.
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