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TOM TAT

Xa khuan 12 vi sinh vat dong vai trd quan trong trong viéc tao ra nhiéu loai khang sinh, enzyme dugc sir dung
nhiéu trong ndng nghiép. Trong nghién ciu nay ching toi tién hanh phan 1ap nham tim ra cac chung xa khuan
ban dia tir 3 tinh Thira Thién Hué, Quang Tri va Nghé An. Két qua thu duoc 18 chung xa khuan c6 kha ning
sinh chitinase, trong d6 c¢6 4 chung cé kha nang sinh chitinase manh vgi duong kinh vong phén giai I6n hon
20mm. 3 ching xa khuan NR1, QC1 va QC2 c6 kha ning sinh dong thoi chitinase va protease dugc lya chon dé
thir nghiém kha nang diét tuyén tring. Két qua cho thay, dich xa khuan cua cac chung tiém niang déu ¢ kha
nang tiéu diét tuyén tring, trong d6 hon hop dich xa khuan NR1 + QC1 + QC2 c6 kha ning diét tuyén tring Ién
tGi 75% o thoi diém 48 gio sau khi xir ly. Day 1a nhitng ching xa khuan cé tiém nang ung dung trong phong trir
sinh hoc va san xuat cac ché pham vi sinh.

Tur khéa: Chitinase, dich xa xuan, protease, enzyme ngoai bao, tuyén triing.

MO DAU

Xa khuén la cac vi sinh vat quan trong trong hé sinh thai dat, véi nhidu vai trd va déng gop dang ké trong viéc san
xuét ra cac enzyme ngoai bao nhu: protease, lipase, amylase, cellulase, urease ... Cac enzyme nay c6 kha nang
phan hay cac ho’p chat hivu co phirc tap thanh cac chéat don gian hon dé xa khuan va céc sinh vat khac trong dat
c6 thé hap thu va s dung (Sharma et al., 2019). Nhi&u nghién ctru da chirng minh xa khuan c6 kha ndng &rc ché
cac tac nhan gay bénh thuc vat nhw ndm va vi khuén gay hai trén cay trqng Xa khuén Streptomyces rochei két
hop v&i Trichoderma harzianum dwoc st dung dé kiém soat bénh théi ré trén cay &t do Phytophthora sp.
(Ezziyyani et al., 2007) Streptomyces lavendulae va Streptomyces coelicolor khang vi khuan Erwinia carotovora
subsp. carotovora gay bénh théi ci hanh (Abdallah et al., 2013). Bén canh do, xa khuén con dwoc ¢ng dung
trong han ché bénh than thw trén cay &t cho hiéu qua cao (Nguyén Thi Yén et al., 2016). Tiém nang cla xa
khuan la rat Ion do xa khudn cé kha ning sinh ra cac enzyme ngoai bao trong dé cé chitinase. Chitinase tir xa
khuan Streptomyces sporovirgulis cling dwoc san xuét va cé tac dung ngédn ngtra bénh dém 14 bép cai (Swiontek
Brzezinska et al., 2013) va dwoc xem la tac nhan kidm soéat sinh hoc hiéu qua.

Hién nay, tuyen trung dang dugc quan tam nghién ctru do nhirng tac hai ma ching gay ra cho san xuét néng
nghiép. Tuyén trang tan cong hé thong mach ré gay ra sy thiéu hut chét dinh dwdng va can tré qua trinh van
chuyé&n nwéc dan dén cay bij vang la va lam giam nang suét cay trdng, cay bi nhiém tuyén tring nang co thé chét
(Bertrand et al., 2000). Viéc phong tuyén trung kha phtrc tap do kha nang di chuyen va dic tinh cé thé ton tai lau
trong d4t cla tuyén trung, nén st dung thudc héa hoc thwérng phai dung nhiéu 1an va chi phi cao (Lé B¢ Khanh,
2015). Mdt trong nhirng gidi phap c6 tiém nang thay thé cho céc thuéc hoa hoc chinh 1a s& dung céc bién phap
sinh hoc trong d6 ¢ st dung cac chét trc ché sinh san, pha vé& thanh té bao cda tuyén triing. Vi vay, viéc phan
lap va chon loc cac chiing c6 kha nang sinh téng hop enzyme ngoai bao manh tir cac ngudn xa khuén ban dia
déng vai trd quan trong trong viéc tao tién dé san xuét cac ché pham vi sinh an toan cho san xuét néng nghiép.

NGUYEN LIEU VA PHUONG PHAP
Phwong phap phan lap xa khuén

Céac mau dat vudn & tAng dat 5 - 20 cm dwoc thu thap tai 3 tinh Thira Thién Hué, Quéng Tri va Nghé An dé tuyén
chon céc chuiing xa khuén Sau khi thu thap, cac mau d4t dwoc cho vao tdi nilon va mang vé phong thi nghiém dé
tién hanh phan lap theo phwong phap cuda Bién Van Minh (2012) 10 g d4t dwoc hoa tan hoan toan bang may lac
trong 90 mL nwéc cat da hép vo trung; LAy 100 pL dung dich dét sau pha loang duwoc trai déu 1én dia Petri co
chira moi trwdng Gause cai tién (tinh bt 20,0 g/L; KNO3 1,0 g/L; K;HPO4.3H,0 3,0 g/L; MgS04.7H,0 3,0 g/L;
FeSO, 0,01 g/L; NaCl 0,5 g/L; agar 20,0 g/L) va G & nhiét dd 35 °C tr 5 — 7 ngay. Khi cac khuén lac xuét hién,
quan séat va nhan dién cac khuan lac déc trwng cla xa khuan, tién hanh tuyén chon cac khuén lac moc tach biét,
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hinh dang to d& cay chuyén vao cac éng thach nghiéng dé bdo quan (Nguyén Lan Diing et al., 2012). Cac chiing
xa khuan dwoc bao quan & 4°C dé thyc hién cac thi nghiém tiép theo.

BPanh gia kha nang sinh tébng hop enzyme ngoai bao cda xa khuén

Kha nang sinh téng hop enzyme ngoai bao clia cac chiing xa khuan dwoc danh gia théng qua dwong kinh vong
phan giadi co' chét trén méi trwérng agar (Nguyén Thi Diéu Hanh et al., 2021). Méi trwong Gause cai tien c6 chiva
1% chitin dwoc st dung dé& danh gia kha nang sinh téng hop chitinase ngoai bao. Nguon chitin trong nghién ctru
nay duoc cung cép tir hang Himedia, An D¢. Chitin huyén phu 1% dugc chudn bi nhw sau: 1g bét chitin dwoc
cho tw tlr vao 20 mL HCI dam dac, khuay deu va dé qua dém & 4 o C. Thém vao hén hop 200 mL ethanol lanh,
khuay d&u va 0 qua dém. Ly tam hdn hap & 5000 vong/phut trong 20 phdt, thu lay két tha va rira béng nwéc cat
cho dén khi pH trung tinh. Thém nwéc cat vao tha cho da thé tich 100 mL. Céc ching xa khuén dwoc nuéi cay
trong méi trwong thich hgp & 37°C trong 7 ngay. Sau thoi gian nudi G, dwong kinh vong phan giai thé hién hoat
tinh chitinase dwoc kiém tra béng thuoc thtr lugol. Banh gia va ghi nhan kha nang sinh chitinase clia cac ching
xa khuan & thoi diém 7 ngay sau khi cdy.

Cac chung xa khuan c6 kha nang tong hop chitinase cao duoc Iya chon nham khao sat tiém nang san xuét
enzyme protease. M6i trwong Gause cai tien duoc bd sung casein 1%. Enzyme protease ngoai bao dwgc danh
gia & cac moc thoi gian 5 ngay thdng qua phuwong phap khuéch tan vong phén giai casein va dwgc nhan dién
bang dung dich TCA 5% (Trichloroacetic Acid).

Thir nghiém kha nang diét tuyén tring caa dich xa khuén
Chuén bi dich ctia xa khuan

Cac dong xa khuan c6 kha ning sinh téng hop chitinase va protease manh dwgc nudi cly trén moi treong Gause
cai tién trong vong 7 ngay. Sau khi thu hoach huyé&n phti xa khuén, thwe hién dém va dwa vé& mat sé 10° CFU/mL.
1 mL huyén phu xa khuan dwoc chuyen vao binh tam giac chira 100 mL m@i truong 1dng, nudi l&c & 150
vong/phut trong vong 7 ngay. Dich nuéi cdy chira cac enzyme ngoai bao clia xa khuan dwoc ly tam & 5.000
vong/phut trong vong 5 phat va dwoc bao quan & 4°C dé chuén bi cho cac thi nghiém tiép theo.

Ngudn tuyen trung dwgc thu thap tlr vang ré cta nhirng cay ca phé bj vang la & huyén Hwdng Hoa, tinh Quang
Tri. Tuyen trung dwoc tach loc tir m&u dét va mau ré da thu thap theo phwong phap tach loc, dinh danh hinh thai
tuyén triing theo mé ta b&i Nguy&n Ngoc Chau (2003).

S dung cac ong co dung tich 2 mL @& danh gia kha néng diét tuyén tring cta cac dich xa khuan. Banh gia kha
nang diét tuyén trung cla dich xa khuan theo phwong phap mo té cia Huynh Van Nghi va déng tac gia (2022).
Thi nghiém dwoc bé tri hoan toan ngau nhién gdm cé 5 lan Iap lai v&i 4 cbng thirc trong do cong thirc dbi chirng
dwoc xr ly bang nwéc cat, cong thire x& If dich xa khuén 1an luot 1a NR1, QC1, QC2va hén hop NR1, QC1 va
QC2. Kha nang tiéu diét t,uyén trung bang dich xa khuén dugc xac dinh bang cach: B sung 100 pL dich xa
khuén vao 900 pL nwoc cat chira 200 con tuyen trang va G trong khoang thoi gian 48 gid & mire nhiét d6 phong.
Thwc hién dém mat so tuyen trung & 3 thoi diém 24, 36 va 48 gid sau khi xt ly dé xac dinh so lwgng tuyén trang
€on song & cac cong thire thi nghiém. Thu dung dich chira tuyén trung, cho vao lam kinh dém tuyén trung dwéi kinh
hién vi va dém sé lwong tuyén tring con di chuyén. Xac dinh d6 hiru hiéu cta dich xa khuén bang céng thirc sau:

D6 hitu hiéu (%) = [(C-T)/C]*100

Trong d6: C: Sé lweng tuyén trung séng & cong thirc dbi chivng. T: S& lwong tuyén tring séng & céng thire xi 1y.

KET QUA VA THAO LUAN
Phan lap xa khuan

T 12 mAu dét lay & 3 tinh: Thira Thién Hué, Quang Tri va Nghé An, sau khi phan Iap da thu dwoc 54 ching xa
khuén. S6 lwong ching xa khuan va dac diém hinh thai dwoc thé hién & Bang 1 va Hinh 1.

Bang 1. Phan b6 chia xa khuan & cac mau dat khac nhau

ez . 4z X x S6 chiing xa khuan Tilé phan bé ching xa
Dia diém Loai dat So lweng mau phan lap (chang) khuan (%)
_ Dét trong ca phé 2 5 9,3

Thtra Thién Hué o

bat trong rirng 1 6 111

DAt vuon ca phé 3 18 33,3
Quang Tri o

Pat trong cay an qua 2 8 14,8

D4t tréng ca phé 2 10 18,5
Nghé An L

Pat trong rau 1 7 13,0
Tong sb 11 54 100,0
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Sw phan bé xa khuén trong mau dét kha phong phu va phu thudc vao dac diém, tinh chét cla tirng loai dat. Xa
khuan thwo’ng phan bo nhieu & cac loai dat toi xop, thoang khi, giau chat hiru co. 86 lwgng xa khuan gép nhieu
& dat trdng ca phé nhat la tréng ca phé hiru co chiém t6i 33,3%, tlep theo la dét trong cay an qua (14 8%) dat
tréng rau (13,0%) va trong rieng (11,1%). Trong tw nhién, xa khuan phan bd rong rai trong dat, nwdc, rac, bun,
phan chudng. Trong d4t, xa khuan chlem khoang 20 - 40% téng sb vi sinh vat trong dat, tap trung nhiéu & 16p dat
bé mat (Mltra et al., 2008). T cac mau dat khac nhau, 54 chung xa khudn da dwoc phan 1ap véi cac déc diém
hinh thai va mau séc khuan lac khac nhau. Mau sac cla cac ching xa khuanphan l&p c6 mau nhw xam, trang,
den (Hinh 1). Bé mat khuan lac kho réo, hinh dang chd yéu hinh tron, mét sé chung tao thanh vong tron dong
tam, hé soi co chét phat trién &n sau vao moi trwdng va day ciing la dac diém gilp phan biét gitra xa khuén vdi vi
khuan va ndm (Nguyén Lan Diing et al., 2002).

Hinh 1. Hinh tha&i cia mét sé ching xa khuan phan 1ap tir viing ré cay tréng
Khao séat kha niang sinh enzyme chitinase ctia cac ching xa khuén

So tuyén kha nang sinh chitinase dwoc thuc hién trén 54 chung xa khuan cho thay C6 18 chang c6 kha nang
sinh chitinase. Banh gia kha nang sinh chitinase dwgc thyc hién & ngay th&r 7 sau khi cay dwoc ghi nhan & Bang 2.

Bang 2. Kha nang sinh chitinase ctia mot sé chlng xa khuan phan 1ap tte viing ré cay tréng

STT Tén chang Vong phan giai chitin STT Tén chang Vong phéan giai chitin

(mm) (mm)
1 HC1 9,20 + 0,52 10 QC1 22,18 + 0,33
2 HC3 9,82 +0,17 11 QC2 35,73+ 0,27
3 HC4 17,18 + 0,25 12 QC3 14,45 + 0,30
4 NR1 26,32+ 0,54 13 QR1 11,70 £ 0,16
5 NR2 11,54 £ 0,16 14 QR4 10,35+ 0,75
6 NR3 25,42 + 0,50 15 QR5 12,03 £ 0,17
7 NV1 9,45+ 0,63 16 QR6 14,47 + 0,34
8 NV3 15,30 £ 0,22 17 QC7 15,03 + 0,47
9 NV5 16,40 + 0,53 18 QC11 12,06 + 0,63

O thoi diém 7 ngay, thwe hién do duo'ng kinh vong phan giai chitin clia cac ching xa khuan thong qua hiéu sé: V
(mm) = D (kich thwéc vong phén giai co chét) — d (kich thwéc 18 thach) dé& chon céac ching cé hoat tinh enzyme
manh. Chi s0 V cang I&n cho thay hoat Iywc clia enzyme cang cao. Két qué khao sat kha nang sinh enzyme
chitinase tir cac chung xa khuan phan 1ap tir dat vang re cay trong dwgc the hién & Bang 2, cho thay ty 1€ ching
xa khuan sinh enzyme chitinase chiem hon 33%. Trong do, cac ching c6 duong kinh v()ng phan gidi < 10 mm
chiém 16,7%. C6 11 chlng c6 dwdng kinh vong phan gidi t 10 — 20 mm chieém 61,1%, va c6 4 chdng c6 dwong
kinh vong phan glal trén 20 mm, chiém 22,2%. Céc chung NR1, NR3, QC1 va QC2 c6 kha nang sinh chitinase
cao hon so v&i cac chiing xa khuan con lai. So sanh véi két qua nghién cteu cla Lé Minh Twdng va Tran Thi Thu
Em (2014); Trwong Thanh Thao va ddng tac gia (2019) vé phan lap xa khuan cho thay, 4 chang xa khuén nay cé
kha nang sinh tdng hop chitinase manh, nhét 14 chiing NR1 (26,32 mm) va QC2 (35,73 mm). 4 chlng xa khuan
tiém nang nay duoc lwa chon dé& danh gia kha nang sinh protease.
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Kha niang phan giai protein ctia cac chung xa khuan chon loc

Bang 3. Kha nang sinh protease ctia cac chiing xa khuén chon loc

STT Tén chung Vong phan giai protein (mm)
1 NR1 17,40 £ 0,15
2 NR3 11,43 +0,27
3 QC1 16,82 + 0,43
4 QC2 19,50 + 0,17

banh gla kha nang sinh protease cla cac chung xa khuan dwoc thé hién & Bang 2 va Hinh 2. Xac dinh dwcyng
kinh vong phan giai & thoi diém 5 ngay sau khi cay cho thdy: Cac ching xa khudn déu c6 kha nang phan g|a|
protein vé&i duo'ng kinh vong phan giai protein ttr 11,43 — 19,7 mm. Nhin chung, cac chung c6 kha nang phan giai
proteln v&i cac mirc dd khac nhau. E)ucmg kinh phéan giai protein cla ching xa khuén QCl la 16,82 mm, chding
xa khuédn NR1 & 17,4 mm, ching xa khuan QC21a 19,5 mm. So sanh hoat tinh phan giai protease clia cac ching
xa khudn dwoc Nguy&n Thi Diéu Hanh va ddng tac gia (2021), Nguyen Thi Béng Phwong va déng tac gia (2023)
cho thdy, 3 ching xa khuan trong nghién ctru cé kha nang sinh tong hop protease ngoai bao thdp hon so voi
ching xa khudn CXNK28.1 (ducmg kinh vong phan gidi la 24+ 2 mm), chidng xa khuan Q5 (dwdng kinh vong
phan giai la 3,05+ 0,07cm) va N7 (dwdng kinh vong phéan gidi la 3,55+ 0,21 cm).

Hinh 2. Vong phan giai chitin va phan giai protein cia mat sé chung xa khuén phan lap tir dat ving ré cay tréng.
a: thé hién hoat tinh chitinase; b: thé hién hoat tinh protease

Panh gia kha nang gay chét tuyén triing ctia dich nudi cay tir xa khuan dwoc chon loc

3 chuding xa khuan c6 kha nang sinh dong thoi chitinase va protease cao dwoc nudi chy de l4y dich va tho nghlem
kha nang tiéu diét tuyen trung trong diéu kién phong thi nghlem Xéac dinh sé lwong tuyen tring con séng va hiéu
lwe phong triv tuyén trung ctia dich nudi cay tr xa khuén & cac cong thirc thi nghiém xac dinh vao thoi didm 24,
36 va 48 gid sau khi xt ly. Két qua thu dwoc & Bang 4 cho thay:

Bang 4. Hiéu Iwc cta dich xa khuan déi vé&i tuyén tring trong phong thi nghiém

Mtrc 6 hibu hiéu (%)

Chung xa khuan

Sau xtr ly 24 gi& Sau xtr ly 36 gi® Sau xtr ly 48 gi®
NR1 33,23" 46,93 67,47°
Qc1 32,41° 57,87 70,99°
Qc2 44,20% 50,86" 52,73°
NR1 + QC1 + QC2 51,70 60,04 75,242

Ghi cht: a, b, ¢ biéu thji mic dé sai khac giita cac cong thic & mikc y nghia 0,05; cac céng thirc c6 cuing chi¥ cai thi khong cé sw
sai khéc.
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Dich xa khuan déu c6 kha nang tiéu diét tuyén tring va thé hién mirc d6 htru hiéu & 24, 36 va 48 gio sau khi xtr
ly. & thoi diém 24h sau khi x 1y, hiéu lyc cua xa khuan QC2 t6t hon so vai 2 ching xa khuan con lai. Tuy nhién
sau 48 gi®, hiéu lyc cta dich xa khuan QC2 tang thap hon véi 2 chiing xa khuan con lai va hon hop xa khuan.

Hiéu lwc phong trr tuyén tring cGa hén hop dich xa khudn ting tlr 51,7% dén 75,24% va thé hién hiéu lyc cao
nhét & thoi diém 48 gir sau khi x& ly. Hiéu lwc phong trir ciia hén hop dich xa khuén thé hién gia tri cao hon so
v&i dich cua tirng chiing xa khuén. Vi vay, cé thé d& xuét phéi tron dich xa khudn d& 1am ting kha ndng han ché
tuyén triing trén cay tréng. So véi thudc bdo vé thuc vat, dich xa khuan tuy cé hiéu lwc phong trir cham hon
nhwng hiéu qua gay chét kéo dai qua céc thoi diém khao sat ( Huynh Van Nghi et al., 2022; Trwong Thanh Thao
et al., 2019). Ba chiing xa khudn NR1, QC1 va QC2 déu cé kha nang tiét ddng thoi chitinase va protease cao sé
phéa hady thanh té bao cla tuyén tring. Day la co s& dé& san xuét cac ché phadm sinh hoc c6 hoat tinh enzyme cao
duing trong san xuat ndng nghiép.

KET LUAN

4 chiing xa khudn NR1, NR3, QC1, QC2 thé hién kha ning sinh enzyme ngoai bao cao hon trong 54 chiing xa
khuédn da dwoc phan phan lap.. Bén canh dé 3 ching xa khudn NR1, QC1 va QC2 thé hién kha nang sinh
chitinase va protease cao hon so v&i cac ching con lai.

Dich xa khuén cda cac chiing NR1, QC1 va QC2 va hén hop dich xa khuan clia NR1 + QC1 + QC2 déu c6 kha
nang tiéu diét tuyén trung, trong do6 dich hon hop xa khuan thé hién hiéu qua cao hon va kha nang diét trir tuyén
trang 1én t&i 75,24% sau 48 gio xt ly.
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ISOLATION AND SELECTION OF STREPTOMYCES STRAINS WITH
POTENTIAL TO PRODUCE EXTRACELLULAR ENZYMES FROM
RHIZOSPHER AND TESTING THEIR ABILITY TO SUPPRESS NEMATODES

Trinh Thi Sen’, Nguyen Thi Hoai', Le Van Chanh®, Ngo Thi Diem My? Nguyen Quang Co*
1University of Agriculture and Forestry, Hue University
’Dak Lak College of Pedagory
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SUMMARY

Actinomycetes are microorganisms that play a crucial role in producing a wide variety of antibiotics and
enzymes that are widely used in agriculture. This study involved isolating indiginous actinomycete strains from
Thua Thien Hue, Quang Tri, and Nghe An provinces. The results revealed 18 actinomycete strains capable of
producing chitinase, with 4 strains showing strong chitinase production, exhibiting chitinase activities greater
than 20 mm. Among these, the strains NR1, QC1, and QC2 were able to simultaneously produce chitinase and
protease. These strains were then tested for their ability to kill nematodes, and the results indicated that the
extract from these potential strains effectively killed nematodes. The mixture of extracts NR1 + QC1 + QC2
showed the eficacy up to 75% after 48 hours treatment. Overall, these actinomycete strains show great potential
for applications in biological pest control and the production of microbial preparations..
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