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PHAN LAP TUYEN CHON MOT SO CHUNG VI KHUAN NOI SINH
TAO CHAT KIiCH THiCH SINH TRUONG INDOLE-3 - ACETIC AXIT (1AA)
VA DOI KHANG NAM GAY BENH THOI CO RE CAY THONG

Nguyén Thi Thuy Nga
Vien Khoa hoc Lam nghiép Viét Nam

TOM TAT

Vi sinh vat noi sinh séng trong m6 cua té bao thuc vat, khong gay hai cho cay
chu ma thuo’ng tao ra cac chat c6 hoat tinh sinh hoc nhu: chat diéu hoa sinh
truong, cac cht khang sinh, nhom axit pholic... cac hop chit nay da phat huy
vai trd cta n6 dbi véi doi song cua cdy chu, kich thich sinh truong thue vat,
sinh khang sinh trc ché sy phat trién cia mim bénh, ting strc dé khang cho
cdy. Viéc phén 1ap va tuyén chon vi sinh vat ndi sinh cay Thong nhwa c6 kha
nang sinh tong hop Indole-3 - Acetic Axit (IAA) va cac hop chat khang sinh

Tir khod: Thong nhua, vi {rc ché su phat trlen clia mam bénh 14 rat can thiét, c6 y nghia khoa hoc va
khuan néi sinh, Indole-3 - thyc tién 16n. Tir mau ré/canh Thong nhya da phan lap dwoc 2 chung vi khuan
Acetic Axit vi khudn déi ndi sinh ky hi¢u 1a QI;, va Qly, chung QI; dugc gidm dinh 1a loai
khang nim :gﬁy bénh. Pseudomonas fluorescens c6 kha nang sinh téng hop TAA, dat 11,872mg/1.

Khuan lac ¢6 mau tréng duc, day, min, moc déu, c6 gram (-) té bao hinh hat
gao dai, kich thudc té bao 1,2 x 3, 4um. Chung Ql,4 dugc xac dinh 1a loai
Bacillus subtilis d6i khang ndm Fusarium oxysporum giy bénh thdi c¢b ré
thong, sau 10 ngay c6 dudng kinh vong trc ché ndm gy bénh 1a 22mm, c6
phéan tmg mau duong tinh véi thude thir Salkowski, kha ning sinh tong hop
IAA dat 5,312mg/l. Khuén lac ching ndy mau xanh lam nhat, khudn lac day,
hoi san, moc lan, ¢6 gram (-) t& bao hinh que ngén, kich thudc té bao 0,7 x
1,6 (um). Ca hai chung QI va ching Ql4 deu ¢6 kha nang phat trién manh &
cac diéu kién thuong d& nuodi cay dé san xuat phéan bon vi sinh vt ting sinh
truong cho cdy théng va han ché bénh thdi ¢b ré.

Isolating and screening bacterial endophytes producing growth regulator
Indole-3 - Acetic Acid (IAA) and antifungal compounds against fusarium
oxysporum damping-off disease of Pinus merkusii

Endophytic microorganisms in plant tissues, which are not harmful to host
plant, could produce bioactive substances such as growth regulators,

Keywords: Pinus merkusii, antibiotics, folic acid groups... These compounds promote beneficial effects
endophyte, Indole-3 - for the life of the host plants, stimulate the growth of plant, inhibit the growth
acetic acid, resisting of pathogens and enhance the resistance of trees. Isolating and screening
pathogens endophytes from Pinus merkusii, which are capable of synthesizing IAA and

antibiotics, is very essential and have both scientific and practical
significance. From the 20 branch samples, 36 Strains of bacterial endophytes
were isolated, in which 2 strains of endophytes QI; and QI,4 having high
bioactive activities were selected, QI; was identified as Pseudomonas
fluorescens, which had the ability to produce IAA with 11.872 mg/l. Strain
Ql,4 was identified as Bacillus subtilis which produced antifungal metabolies
against Fusarium oxysporum causing damping off of pine, inhibition ring
diameter after 10 days was 22mm, production of IAA reached 5.312 mg/l.
Both strains QI; and QI are likely to grow in normal condition to produce
biofertilizer to stimulate growth and control damping off for pines.
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Chét kinh thich sinh trudng thuc vat thudng
duogc sir dung trong canh tac dé ting ning sut
cay tréng, cac loai thudc hoé hoc dé phong trur
sdu bénh hai cdy tréng ciing dugc st dung rat
phé bién. Tuy nhién, viéc lam dung chét kich
thich sinh truéng thuc vat, chit hoa hoc dé
phong trir sdu bénh hai mang dén hau qua xau
nhu giy 6 nhiém moéi trudng, anh huéng
nghiém trong dén strc khoé con nguoi, pha v&
can béng hé sinh thai. Vi vay, viéc tim ra vi
sinh vat noi sinh ngay trong chinh co thé thuc
vat sinh chit kich thich sinh truong thuc vat,
sinh khang sinh chéng lai mam bénh dang
duoc nhiéu nha khoa hoc quan tdm va nghién
ctru. Cac vi sinh vat ndi sinh thuc vat c6 kha
nang sinh Indole-3 - Acetic Axit (IAA) kich
thich ting truéng thuc vat (Barbieri et al.,
1986). Cac vi sinh vat ndi sinh ndy con c6 kha
ning d6i khang véi cac vi sinh vat gy bénh,
hay ting tinh kich khang ddi voi thyc vat.
Nam 2012, Ruben Puga-Freitas va dong tac
gia cho réng su ¢c6 mat cua cac vi sinh vat sinh
IAA da lam tdng san lugng canh tic mot cach
16 rét. O Viét Nam nam 2011, D3 Kim Nhung
va Vi Thanh Cong da phan 13p vi sinh vat ndi
sinh tir cdy mia c6 kha ning sinh [AA. Nam
2013, Nguyén Thi Huynh Nhu va dong tac gia
da nghién ctru phéan 1ap va tuyén chon vi sinh
vat ndi sinh trén cay chudi c6 kha nang sinh
IAA, hai dong D1 va D5 cho két qua cao nhat
v6i ndng d6 TAA lan luot 1a 3,16 pg/ml va
3,07 pg/ml.

O nudc ta Thong nhya 1a nhom loai dugc dua
vao trong rumg chinh trong nganh 1am nghiép
vi n6 1a cdy da muc dich, vira lay gd va lay
1am sdn ngoai gd (nhya thong) c6 gia trj kinh
té cao. Tuy nhién, viéc gieo wom va gay trong
thong & nudc ta hién nay con gip nhiéu kho
khan va tré ngai. Viéc gieo wom thong tai
vuon wom con mic nhiéu bénh, nhu bénh vang
coi, bénh thdi c6 r&. Ty 1& cay con bi chét &
vuon wom do ndm Fusarium spp. giy ra udc
tinh tir 40% dén 50%. Cay thong sinh truong

phat trién kém kéo theo sirc dé khang yéu dé bi
bénh va su tan cong cua sau rom thong. Viéc
tim ra nhitng vi sinh vat ndi sinh cdy Thong
nhya c6 kha ning sinh tong hop IAA va ting
tinh kich khang bénh, tao phan vi sinh bén cho
cdy thong véi muc dinh tao cdy con thong
khoé¢ manh khong bi bénh, ring thong sinh
trudng tot 1a viéc 1am c6 ¥ nghia khoa hoc va
thuc tién.

II. PHUONG PHAP NGHIEN CUU

2.1. Phwong phap phan lap vi sinh vat
noi sinh

Chon cay thong khoe manh, sinh trudng tdt,
khong bi bénh, cat canh banh té khoang 7 -
8cm, duong kinh 1 - 2cm dé lam mau. Rira
sach mau trén voi nudc sach. Khir tring nhimng
mau nay bang con 70° ngam trong 1 phut, 1dy
ra rira sach bang nudc cat, khir tring tiép bang
HgCl,, néng do 0,1% ngam trong 1 phut, 1iy ra
rira lai bang nudc cit 3 - 4 lan. Cit canh mau
thanh nhitng miéng nho c6 kich thude 0,5 -
1mm?, ngdm trong moi trudng PBS, sau 24 gid
pha dung dich tir 10 - > cho dén 10 - °, nho
dung dich 0,Iml vao hop lé)ng chira moi
truong PDA - Potato Dextrose Agar (Difco
Laboratories, 1953), chang déu trén mat thach,
& mdi néng do6 cdy 3 hop long, dit cac hop
1ong nay trong ti dinh on ¢ nhiét do 28°C.
Theo di su xuét hién cua cac khuan lac sau 48
gi0, tach timg khuan lac riéng 1. Cay truyén
thu vi khuan thuan.

2.2. Phwong phap tuyén chon vi vit sinh
ham luwgng IAA cao

Xéc dinh dinh tinh: Cac chung vi sinh vt sau
khi 1am thuan dugc nudi cdy lic, trén moi
truong NB (nutrient broth) & 28°C, téc do lac
200 vong/phut. Sau 4 ngay, 1y dich vi sinh vat
trén nudi cy trong moi truong GPB (vdi ty 18
1ml dich v&i 10ml méi truong) ¢ 28°C, toe do
lac 200 vong/ phut, trong 2 ngay. Ly tim & toc
dd6 5000 vong /phut trong 10 phut dé loai bo
khuan. Lay dich di ly tdm pha véi thudc thir
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Salkowski v&i ham lugng Iml dich véi 4ml
thudc thtr (thudc thir Salkowski dugc pha
0,5M FeCl; 2ml va HCIO4 35% 98ml). Néu
thdy dich d6i mau hong do IAA thé di duoc
sinh ra.

Dinh lugng IAA: Dinh lugng IAA bang db thi
chudn IAA. Chuan bj cac dng nghiém c6 chira
san 10ml nuéc cat, hut & mdi éng nghiém lan
luot 1a 0, 50, 100, 200, 400, 600,... 1400,
1600ul nudc cit bo di, déng thoi bd sung
luong dich IAA tuwong ung (ndng do IAA 1a
0,05%), ddi chung 1a 2ml nudc cit bd sung
8ml thudc thir. Dya vao chi s OD (mat do
quang) va nong d6 IAA trong dung dich dé
dung d6 thi dudng chuin IAA tinh khiét. Lay
dich di ly tam pha vé6i thudc thir ham luong
(1ml dich véi 4ml thubc thir Salkowski), so
mau trén may so mau budc séng 530nm, va
tinh két qua theo dd thi chuin IAA tinh khiét.
(Thi nghi¢ém dugc lap lai 3 lan riéng biét).

2.3. Phuwong phap tuyén chon chiing VSV cé
hoat tinh d6i khang nAm giy bénh thoi co ré
Tuyén chon dugc tién hanh theo phuong phap
nudi cay kép trén cling mot dia Petri. Vi khuan
noi sinh da thuin duoc cdy vao chinh giita hop
16ng c6 chira moi truong PDA (mdi chung
khuan dugc thir nghiém trén 10 hop 16ng, va
duoc lap lai 3 lén). Nuoi trong ta dinh 6n co
nhiét do 28°C. Sau 2 ngay ndm gdy bénh thdi
¢d 1& Fusarium oxysporum dugc ciy vio 3
diém gan mép hop long da cdy vi khuén, rdi
theo ddi sy phét trién cta vi khuan va ndm
bénh. Sau 7 va 10 ngay déanh gia hiéu luc cua
vi khuan d6i véi nam gdy bénh Fusarium
oxysporum bang viéc do dudng kinh vong trc
ché (Jinwn Kim, 2000). Vong trc ché cua vi
khuén ddi véi ndm bénh duoc tinh theo cong
thitc: V(mm) = D(mm) - d(mm). Trong do:
V(mm) 12 dudng kinh trung binh vong trc ché;
D(mm) la duong kinh trung binh tinh theo 2
chiéu cua vong Uc ché duoc tinh tir tim hop
10ng dén mép ngoai khuan lac F. oxysporum;
d(mm) 1a duong kinh trung binh ctia khuan lac
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vi khuén tinh theo 2 chiéu vudng goc. Hiéu luc
dbi khang duoc 4 cip: hiéu luc yéu (V(mm)
<S5mm); hi€u lyc trung binh (Smm<V(mm)
<10mm); hi¢u lgc cao (10mm<V(mm)
<20mm) va hiéu lyc rit cao (V(mm)>20mm).

2.4. Phwong phap nghién ctru diic diém hinh
thai, sinh ho4 ciia vi khuan

Nghién ciru dic diém hinh thai: Nhudm mau
vi khuén bang thudc nhom rose bengal va quan
sat bang kinh hién vi quang hoc BX50 c¢6 do
phong dai 2000 1an, mé ta hinh dang, do kich
thudc bao tir va chup anh. Pinh luong vi sinh
vat bang phuong phap dém tryc tiép bing
budng dém Breeed hoic dém truc tiép bang
phuong phép pha loang téi han |

Nghién ciru dic diém sinh hod: Nho 1 giot
KOH 3% 1én lam kinh, 1iy mot vong que cay
sinh khéi t& bao vi khuan nudi trong 24 gio,
danh tan khéi té bao trong giot KOH, ding que
ciy nhac 1én, néu thay c6 do dinh 1a vi khuan
Gram am, khong c6 do két dinh 13 vi khuan
Gram duong.

2.5. Phwong phap nghién ciru dic diém sinh
hoc ctia cac ching vi sinh vat

- Phuong phép xac dinh moi truong nhén sinh
khdi ching vi sinh vat sinh IAA: VK duoc
nudi cay ¢ 28°C, tdc do lac 200 vong/phit trén
3 loai moi truong: moi truong gi duong, moi
truong GPB (Glucose phosphate broth) va moi
truong PBS (Phosphate buffered saline). Sau
120 gio x4c dinh sé lugng té bao va kiém tra
hoat tinh ctia cac chung bang phuong phap pha
lodng t&1 han.

- Phuong phép xac dinh moi truong nhéan sinh
khdi ching VSV d6i khang nim giy bénh théi
¢b ré: Vi khuan dugc nudi ciy ¢ 28°C, toc do
lic 200 vong/phut trén 3 loai moi trudng: moi
truong PD (Potato dextrosed), mdi truong
King’s B (Pseudomonas Agar Base) va moi
truong PBS (Phosphate buffered saline). Sau
120 gio x4c dinh s6 luong té bao VK bang
phuong phép pha loang t6i han.
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Phwong phap xdc dinh thoi gian nhdn sinh
khoi cac ching VSV: VK dugc nudi cdy trén
moi truong tét nhat duge tim thdy & nghién
ctru trén, & 28°C, lic & 200 vong/phuat. Sau cac
thoi gian 48gio, 72gio, 96gio, 120gio va
144gid 14y mau ra xac dinh sé luong té bao
VK bing phuong phap pha lodng t6i han.

Xdc dinh nhiét do moi truong nhdn sinh khéi
cac chung VSV: Thi nghiém dugc thuc hién
trén moéi truong tot nhat dugc tim thiy o
nghién ctru trén, lic 200 vong/phit; nudi & cac
nhiét d6 17°C, 20°C, 23°C, 25°C, 28°C, 30°C,
33°C va 35°C. Sau 120 gid nudi cdy xac dinh
sd luong té bao VK bang phuong phap pha
loang té1 han.

Xac dinh dé pH méi truong nhén sinh khéi cdc
chung VSV: Thi nghiém dugc thuc hién trén
mdi trudng tét nhat dugc tim thiy & nghién ciru
trén, 28°C, lic 200 vong/phut. Diéu chinh pH
moi truong & cac tri $65:5,5,6: 6,5 7:7,5; 8.
Sau 120 gio nudi cdy xac dinh s6 lugng té bao
vi khuan bang phuong phap pha lodng t6i han.

2.6. Phwong phap dinh danh mét s6 loai c6
hi€u luc cao

DNA cuia vi sinh vat duge tach chiét va phan
doan 16S cua rDNA duogc giai trinh tu béng
phuong phéap ‘dideoxy chain termination’. Xac
dinh tén VSV dua trén co s¢ gidi trinh ty doan
gen 16S ADN riboxom cua cac chung vi
khuén nghién clru, so sanh voi céc trinh ty co6
san trong ngan hang gen qubc t¢ EMBL bang
phuong phap FASta 33 dé dinh loai dén loai
cac chung VSV.

1L KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan lap va tuyén chon VSV
ndi sinh c6 kha ning sinh tong hop IAA va
ddi khang nAm giy bénh théi c6 ré

3.1.1. Két qud phdn ldp vi sinh vit nji sinh

Véi 10 mau canh thu & Quang Ninh va 10 mau
tir nhitng cdy Thong nhua khoé manh khong bi
bénh thu tai Pai Lai - Vinh Phtc da phan lap
duoc 87 ching VSV. Két qua trinh bay & bang 1.

Bang 1. Két qua phan lap ching vi khuin ndi sinh

Ky hiéu P Ky hiéu ching phan lap dwoc
STt )I(Iléu S0 chung Phan vé Twong ting Phan gb
1 C1 3 Clz, Cl3 Cly
2 C2 2 Cls Cla
3 C3 5 Cly, Cls Cls Cl7, Cls
4 C4 3 Cly, Cls Cly
5 C5 5 Clg Cls, Cls, Cly Cls
6 C6 4 Cly Cly Clo, Cls
7 C7 3 Clhy Cl; ,Cls
8 C8 5 Cly Cls, Cls, Clg Cl7
9 C9 2 Cly Clg
10 C10 4 Cly Cly, Cle Cl1o
11 Q1 5 Cli1, Qls Ql11 Cli2, Ql 13
12 Q2 6 Qly, Qlg Qlyo, Ql 14, Ql 15 Ql4
13 Q3 4 Ql47 Qlis, Ql 19 Ql 18
14 Q4 7 Qly, Ql g Ql1s, Ql 20,Ql21 Ql 22, Ql 23
15 Q5 5 Ql41, Nl 29 Qle, Ql 20 Ql 24
16 Q6 4 Ql1es Qlzz, Ql 25 Ql 26
17 Q7 5 Qlzs Ql4, Ql 24 Ql 12, Ql 27
18 Q8 6 Qls, Ql 26 Ql13, Ql2 ,Ql 28 Ql3o
19 Q9 4 Ql4, Qls4 Ql 32 Qls3
20 Q10 5 Ql3o, Ql 34 Qlss, Qlg Ql 36
Toéng sb 87 28 38 21
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Tir két qua bang 1 cho thay véi 20 mau canh
cady Thong nhya da phan 1ap duoc 87 ching
VK ndi sinh trong d6 c¢6 36 chung vi khudn c6
dic diém khac nhau. Cac chung vi khuan noi
sinh nay phan b & tit ca cac phan cua cay gd.
Phan vo6 thu dugc 28 chung, chiém 32% tong
s6 ching thu duge. Phan twong tang thu duoc
38 chung, chiém 42% tbng sb ching thu duoc.

Phan g6 thu dugc 21 ching, chiém 24% tong
) chung thu dugc. Nhu vay s6 vi khuan noi
sinh cdy thong duoc tap chung chil yéu & phan
tuong tang cla cay.

Pic diém cua khuén lac cia cac chung VSV
phan 1ap duoc co khac nhau vé mau sic va
cach moc, két qua mo ta so bd dugc trinh bay
tai bang 2.

Bang 2. Két qua phan 1ap cac ching vi khuan khac nhau ndi sinh cy Thong nhura.

1T Tén ching Pic diém cha khuén lac

1 Qly Mau trng duc, khuén lac day, min, moc déu

2 Cl, Mau nau xam, khuén lac méng, moc tua dua, hoi sin & vién khuén lac
3 Cls Mau kem nhat, khuan lac méng, moc tua, san & gitra khuén lac.
4 Cly Mau néu vang, khuan lac binh thwdng, moc min.

5 Cls Mau tring stra, khuén lac binh thwéng, moc tua & 2 vién

6 Cls Mau tréng stra, khuan lac méng, moc min

7 Cl; Mau tréng duc, khudn lac rat day, moc lan réng

8 Clg Mau trdng nga, khuan lac trung binh, moc su sun

9 Clio Mau nga vang, khuan lac méng, hinh tron déng tam

10 Cli Mau vang tuoi, khuan lac méng moc map mo

11 Cliz Mau xanh nhat, khuén lac trung binh, khuan lac xu xi

12 Clis Mau trdng nga, khuan lac trung binh, moc tua tua

13 Qlg Mau tréng duc khuén lac day, moc san tua & vién.

14 Qlg Mau trdng hoi duc, khuan lac day, moc min.

15 Ql1o Mau vang twoi khuén lac binh thwéng, moc hoi san.

16 Qly4 Mau hoi xam, khuan lac méng, moc tron

17 Qly2 Mau xanh nhat, khuan lac binh thwéng moc min

18 Ql1s Mau vang sam khuan lac binh thuwéng, hoi khéd & gitra moc cac hat san.
19 Ql14 Mau trng duc, khuén lac binh thwéng, hoi cé tua & vién.

20 Qlis Mau vang, day vira phai, moc lan réng

21 Qlis Mau xanh lam khuén lac binh thwdng, moc min.

22 Qli7 Mau vang nghé, khuan lac binh thwdng, moc min.

23 Ql1g Mau nau nhat, khuén lac binh thuwéng, moc min.

24 Qlzo Mau nau dé khuén lac binh thwéng, moc san hinh réng cwa.

25 Ql21 Mau nau sam khuén lac binh thwéng, moc min.

26 Ql2s Mau héng nhat, khuén lac binh thuwéng, moc min.

27 Qlos Mau xanh lam nhat, khuén lac méng, hoi san, moc lan.

28 Qlzs Mau vang kem, khuén lac day, moc min.

29 Qls Mau kem khudn lac day, moc d&u min.

30 Qly7 Mau vang kem nhat, khuan lac binh thwérng, moc chum.

31 Qlag Mau nau dat, khuan lac méng, moc min.

32 Qlzo Mau tréng duc, moc day va béng

33 Qlz Mau hoi xam, khun lac méng, moc tron

34 Qls2 Mau vang, day vira phai, moc lan réng

35 Qlz3 Mau tréng trong, day, moc sun sun

36 Qlas Mau dat, cé soc xanh thAm & gitra, khuén lac binh thwdng, cé sin & vién
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Nhu vdy chung ta thay rang khuin noi sinh
cdy Thong nhuya rat phong pht vé thanh phan
loai, dugc dac trung voi nhiéu mau sic khéc
nhau: tir mau tring trong, tring duc, dén vang
nhat, vang sam, xanh nhat, xanh lam vv..., tir
hinh dang va do day khuén lac. Tuyén chon
cac chung c6 kha nang sinh ham luong TAA

nam gay bénh thdi c6 ré duge tuyén chon tir 36
chung VSV nay.

3.1.2. Két qud tuyén chon vi sinh vit nji sinh
Két qua danh gia kha ning sinh IAA va d6i
khang v6i ndm F. Oxysporum gay bénh thdi cd
ré duoc trinh bay & bang 3.

cao va hiéu luc cao trong trong doi khang voi

Bang 3. Két qua tuyén chon chung vi khuér} sinh ‘Eéng hop TAA va dbi khang nam
gay bénh thoi co ré

VSV néi sinh sinh téng hop IAA VSV néi sinh dbi khang ndm gay bénh
STT | Ténchlng | Phan (rng v&i thuéc | Ham lwong IAA | Puwong kinh (rc ché | Dwong kinh trc ché
thir Salkowski thé (mgl/l) (mm) sau 7 ngay (mm) sau 10 ngay
1 Ql4 + 11,872 16,6 20,1
2 Cl, + 0,64 6,2 9,3
3 Cls + 0,576 0 0
4 Cly + 1,952 0 0
5 Cls + 5,344 13,4 15,5
6 Cls + 2,944 9,1 11,5
7 Cly + 0,48 0 0
8 Clg - - 12,5 14,6
9 Clyo - - 10,4 13,3
10 Cly4 - - 0 0
11 Cly2 - - 8,2 9.1
12 Clys - - 2,3 4,5
13 Qlg + 15,328 11,4 15,2
14 Qlo + 0,064 14,2 17,7
15 Ql4o + 0,48 0 0
16 Ql14 + 0,48 14,5 0
17 Ql42 + 1,792 5,2 10,3
18 Qliz + 0,64 0 0
19 Ql14 + 4,416 0 513
20 Qlys 12,5 19
21 Qlis + 4,784 52 20,5
22 Qlyg + 1,696 0 0
23 Qlxo + 0,832 0 0
24 Qlo1 + 1,76 18,5 11,2
25 Qlos + 3,36 13,6 19,3
26 Qlys - - 12,3 17,3
27 Qlz4 + 5,312 8,1 22,1
28 Qlos + 5,312 4,2 9,4
29 Qlzs + 0,352 0 0
30 Qly7 + 2,944 13,2 17,1
31 Qlog + 0,864 15,3 18,2
32 Qlso - - 0 0
33 Ql31 - - 14,3 18,5
34 Qlso - - 0 0
35 Qls3 - - 12.5 14.3
36 Qlzs + 3,36 0 0

(+) C6 phan Gng duong tinh v6i thude thir Salkowski, 1én mau tim hdng nghia 14 ¢6 sinh tong hop TAA; (-) Khong
c6 phan tng véi thuoc thur Salkowski nghia la khong sinh tong hop [AA.
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Qua két qua bang 3 cho thay: C6 25 ching
phan tmg duong tinh voi thude thir Salkowski,
c6 nghia rang c6 kha ning sinh IAA. Ham
luong TAA tao ra gilta cac chung vi sinh vat
khong gidng nhau. Hai chung QIg va QI; ¢6
kha ning téng hop duoc 15,382 va 11,872
mg/l IAA (theo tht ty). Trong khi d6 ¢6 nhitng
chung khac c6 kha ning téng hop IAA nhung
ham luong thu dugc khong dang ké.

Ciing v6i 36 chung vi khuan dua vao thi
nghiém kha ning d6i khang nim gay bénh théi
c¢d 1é, c6 23 ching (chiém gan 64% tong sb
chung phan 1ap) c6 kha ning e ché nam gay
bénh F. oxysporum, trong d6 c6 3 chung co
kha ning rc ché v6i hiéu lyc manh va rat
manh, d6 1a nhitng ching QI;, QI16 va Qly4
(dudng kinh vong e ché tir 20 dén 22mm).

Chung QI c6 kha ning sinh tong hop IAA rét
manh dat 11,872 mg/l IAA, thi chung lai co
kha ning khang nam bénh thdi c6 1é ciy thong
cling rat 16n dat vong e ché 20,1mm sau 10
ngay thi nghiém. Chung QI c6 kha nang sinh
tong hop IAA rat manh dat 15,328 mg/l IAA,
thi chiing lai ¢6 kha nang khang nam bénh théi
cd 1& cay thong ciing kha 16n dat vong trc ché
15,2mm sau 10 ngay thi nghiém. Chung QI
c¢6 kha ning khang nim bénh thdi cb 1 ciy
thong ciing rat 16n dat vong tc ché 20,5mm
sau 10 ngay thi nghiém va c6 kha nang sinh
tong hop IAA kha dat 4,784mg/l IAA. Chiing
QI c6 dudng kinh vong phan giai 16n nhat 1a
22,1mm va c6 kha ning sinh tong hop IAA
kha dat 5,312/1 IAA. Vi vay 4 vi khuan QI,,
QIs, Qlie, Qs duge luya chon cho nghién ctu
tiép theo.

3.2. bac diem sinh hgc cic chiing vi sinh vat
¢6 hiéu luc cao

3.2.1. Ddc diém hinh thdi, sinh hod cua cdc
chiing vi khudn hiéu lyc cao

Tur két qua tuyén chon cac chung vi sinh vt co
ich dugc trinh bay & trén, 4 chung vi khuén co
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hoat tinh t&t nhit da dugc tuyén chon nghién
ctru ddc diém hinh thai va ddc diém sinh hoa.
Trong d6 2 chung QI; va chung Qlg c6 kha
ning cao nhat sinh tong hop IAA. Chung QI
va chung QI tao vong phan giai khang ndm
bénh c¢6 duong kinh 16n nhat.

Tur cic phuong phap da trinh bay ¢ trén, 4
chung vi khuén dugc thu nghiém gram, nhud¢m
té bao mo ta hinh anh, do kich thudc két qua
dugc trinh bay ¢ bang 4.

Bang 4. Hinh théi té bao va dic diém sinh hoa

STT |Chiing | Gram Hi;‘éhb";ing ::(I:o:;h(l::;
1 Ql4 - Hinh hat gao dai 22x34
2 Qlg - | Hinh que dai 1,6 x 2,7
3 Qls +  |Hinh que ngan 1,8x28
4 Qloy - | Hinh que ngan 1,7 %22

Két qua ciia bang 4 cho ta thay hinh dang té
béo ciia cac chiing vi khuan ciing kha khac biét
chiém phan 16n 1a cac té bao vi khuan hinh que
c6 cac kich thudc khac nhau, c6 dang dai,
dang ngan. Ching QI, lai c6 hinh hat gao dai,
day 14 hinh dang té bao it pho bién.

3.2.2. Xdc dinh diéu kién t6i wu nhdn sinh
khéi vi khudn

3.2.2.1. Xac dinh diéu kién moi truong nhadn
sinh khoi t6i wu ching vi khudn sinh IAA.

Mdi chung vi khuan sinh truéng va phat trién
t6t déu can phai c6 mot moi truong phu hop
nhat dinh. Thir nghiém v&i cac loai moi truong
khac nhau giGp phat hién méi truong nuoi
dudng thich hop nhét véi tuy loai vi khuan.
Khi thtr nghiém méi truong phu hop ching vi
khuan sinh tong hop IAA véi 3 loai moi
truong dua vao thtr nghiém: moi truong gi
duong, méi truong GPB, méi truong SPA. Két
qua té bao hiru hiéu cta cac chung khuan duoc
trinh bay ¢ bang 5.
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Bang 5. Két qua mat do té bao va ham luong IAA dugc sinh ra,
khi nudi cay ¢ cac moi truong khac nhau

Qly Qlg
TT | M6itrwong dinh dwong Mat do té bao | Ham lwong IAA | Mat dé té bao | Ham lwong IAA
(CFU/mI) thé (mgll) (CFU/mI) thé (mg/l)
1 | Méi truong gi duwong 5,7 x 10° 12,52 8,5 x 107 9,35
2 | Méi trvong GPB 3,21 x 10 10,25 4,1 x10° 11,41
3 | Méi trwong SPA 4,7 x 10® 9,74 9,7 x 107 10,20

Céac chung khuin duoc cdy vao 3 moi trudong
khac nhau, ban dau ching déu & dang dich
trong va long, sau thoi gian nuoi 120 gio voi
tdc do lac 200 vong/phut, & nhiét d6 28°C. Cac
dich khuan tr& nén duc va dic sanh. Nhu vay
trén ca 3 moi truong dinh dudng cac chung
khuan déu c6 kha ning sinh trudng va phat
trién, nhung c6 sy khac nhau dang ké vé mat
do té bao cua cac ching khi dugc nudi & cac
moi truong khac nhau. Chung QI; dat mat do
té bao hitu hiéu cuc dai 1a 5,7 x 10° (CFU/ml)
va ham luong IAA duoc sinh ra 1a cao nhat dat
12,52mg/1 khi nuéi ciy & méi trudng gi duong.
Tuy nhién khi nuéi cay ching QIg thiy rang
ching phat trién tot nhét trén moi truong GPB
dat mat do t& bao hiru hiéu la 4,1 x 10°
(CFU/ml) va ham lugng IAA dugc sinh ra la
cao nhét dat 12,52mg/l. Tuy vay mat do té bao

t6i wu cta ching QIg phat trién kém hon (dat
72%) so voi mat do tdi wu cua chung QI.
Ngoai ra moi truong gi duong cd gia ca canh
tranh so voi cac moi trudng GPB, vi thé ching
QI, dugc chon trong san sudt ché pham da
chung vi sinh vat.

3.2.2.2. Xac dinh diéu kién moi truong nhdn
sinh khoi toi wu chiing vi khudn doi khang nam
gay bénbh.

Duya vao két qua tuyén chon cac ching vi
khuan d6i khang v6i nam bénh & trén, ching
vi khuéin QI va Qlyy ddi khéng nam giy bénh
thdi cb ré thong di duoc dua vao nghién ctru.
Thi nghiém duoc tién hanh khi nudi cay cac
ching vi khudn nay tai cac moi truong khéac
nhau, moi truong PD, moi truong King’B, moi
truong PBS két qua duoc trinh bay tai bang 6.

Bang 6. Két qua mat do t€ bao va kha nang trc ché nam gay bénh
khi nudi cay ¢ cac moi truong khac nhau

Ql4e Ql2s
TT . . . ~ R N R N
Moi trwong dinh dwdng | Mat do té bao | DUOMIVONS | Matgs té bao | DUONd VOng
e kinh trc che R kinh trc che
(CFU/mI) (CFU/mI)
(mm) (mm)
1 | Méi trwdng PD 4,2 x10° 20,7 5,6 x 10° 22,6
2 | Méi trwong King’'B 2,41 x 10° 18,2 9,8 x 10’ 20,7
3 | Moéi truong PBS 8,9 x 10" 20,1 3,5 x 10° 19,4

Két qua nuoi cay trén 3 moi trudong khac nhau
cho thay ¢ ca 2 chung déu phat trién trén ca 3
moi trudng, tuy nhién c6 sy khac nhau rd rét

ciia mat do bao tir & nhitng moi truong khac
nhau. O méi trudng PD ca 2 chung déu co6 két
qua vuot troi. Chung Ql;¢ dat mat do té bao
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hiru hiéu cuc dai 13 4,2 x 10® (CFU/ml) va dat
duong kinh vong wc ché dat 20,7mm. Tuy
nhién chung Ql4 dat mat do té bao hiru hiéu
1a 5,6 x 10* (CFU/ml) gip khoang 50 lan so
v6i khi nuoi cdy ching ¢ méi truong PBS.
Mit khac 2 chung QI va QL4 déu phat trién
rat tot trén méi truong PD nhung ching Qlyy
c6 kha ning phét trién vuot troi hon, ching
nay dugc lya chon cho san xudt ché phém da
chung vi sinh vat. Ngoai ra moéi truong PD la
loai méi trudng phd thong khi nudi cay va gia
thanh canh tranh t8t so véi cac loai méi
truong khac.

3.2.2.3. Anh hudng cia thoi gian nhdn sinh
khéi dén mdt do té bao vi khudn

Tdc d6 phat trién ciia cac loai vi khuan 1a khac
nhau theo thoi gian, c6 loai phat trién rat
nhanh & thoi gian dau va cham lai ¢ thoi gian
sau, nhung ciing c6 loai phat trién cham & thoi
gian dau va ting toc rat nhanh & thoi gian sau.
Vi vay nghién ctru thoi gian dat mat do té bao
hiru hiéu cta cac chung vi khuan 1a can thiét,
dé thuan lgi cho viéc nhan sinh khéi vi khuan
san xut ché pham. Két qua thi nghiém & cac
thoi gian nudi cdy khac nhau duoc trinh bay &
bang 7.

Bang 7. Anh hudng cua thoi gian nhan sinh khdi dén mat do té bao vi khuan.

Mat dé té bao hiru hiéu cta cac ching VK (CFU/ml)

STT Thoi gian
nuoi cay Ql4 Qlg Qlie Ql24
1 48 givy 6,7 x 10° 3,0 x 107 8,2 x 10" 6,9 x 10
2 72 giov 1,3x10° 1,5 x 10® 4,8 x 10° 5,6 x 10°
3 96 givy 2,3 x 10° 1,3 x 10° 3,0 x 10 2,8 x 108
4 120 givy 5.8 x 10° 3,2 x 10° 2,8 x 10° 1,8 x 10
5 144 gioy 2,0 x 10 3,8 x 107 6,9 x 10 7,2 x 107

V6i cac thoi gian nhan sinh khéi cac ching vi
khuan khac nhau thi mat do ¢ bao hitu hi¢u
dat duoc 1a khéac nhau. Trong 4 ching dua vao
nghién ctru két qua cho thdy phan 16n cac
ching déu theo quy luat thoi gian tang thi mat
d té bao hiru hiéu tang, dat cuc dai ¢ thoi gian
nhét dinh, sau d6 mat do té bao lai giam dan.
Trong 2 ngay dau (48 gid) nudi cay mat do té
bao vi khuan c6 trong 1ml dung dich & ca 4
ching déu dat thap, chi tir 3,0 - 8,2 x 10’
CFU/ml. Sau (72 gid) ¢6 2 chung dat té bao
hiru hiéu t6i da 1a cac ching Qlys, Qlu, vOi
mat d6 t€ bao hitu hiéu dat dugc 1a tir 4,8 - 5,6
x 10 CFU/ml. Tuy nhién ching QIs dat mat
d6 té bao hiru hidu nho thua (bang 55%) so voi
té bao hitu hiéu ching QI; cing trong thoi gian
5 ngay dat t& bao hitu hiéu cuc dai (120 gio).
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Ngoai ra ching Ql;s dat mat do té bao hiru
hiéu nho thua (bing 86%) so véi té bao hiru
hiéu ching Qly4 cung trong thoi gian 3 ngay
(72 gio) dat té bao hitu hiéu cuc dai.

3.2.2.4. Anh hudng cia nhiét do méi truong
nhan sinh khoi mdt dé té bao vi khudn

Su phu hop nhiét d6 cua ching vi khuan biéu
hién & kha nang sinh truéng cua ching (mat
do té bao hitu hiéu trén Iml dung dich nubi
cay 1a 16n nhat). O mdi loai vi khuan thi sy
phit hop v6i cac nhiét d6 1a khac nhau dé dam
bao dugc mat d¢ té bao hitu hidu ti wu. Thi
nghiém duoc thuc hién trén 8 ché do nhiét do
khac nhau 17°C, 20°C, 23°C, 25°C, 28°C,
30°C, 33°C va 35°C, két qua thi nghiém duoc
trinh bay ¢ bang 8.
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Bang 8. Anh huong cua nhiét do moi trudong nhan sinh khdi dén mat do6 té bao VK

STT Thoi gi?n nudi Mat do té bao hiru hiéu cua cac ching VK (CFU/mI)
cay Ql4 Qls Qlyg Qlz4

1 17°C 2,7 x10 2,1x10 8,2 x 10 6,9 x 10
2 20°C 1,0 x 10° 1,5 x 10° 1,2 x 10° 2,2 x 10°
3 23°C 2,1 x10° 1,3 x 10° 3,0 x 10° 2,8 x 10
4 25°C 4,8 x 10° 4,2 x 10° 2,8 x 10° 1,8 x 10°
5 27°C 3,8 x 10 2,8 x 107 4,6 x 10° 4,2 x10°
6 30°C 2,5x 10° 1,8 x 10° 2,6 x 10° 1,8 x 10°
7 33°C 1,3 x 10° 1,3 x 10° 2,4 x 10 1,7 x 10°
8 35°C 1,4 x 10° 1,5 x 10° 1,8 x 10° 2,6 x 10

Thong qua két qua & bang 8 cho thiy du &
mirc nhiét do nghién ctru nao cac ching khudn
cling phat trién nhung sy phat trién té bao hiru
hiéu cho két qua 1a khac nhau. O ngudng nhiét
d6 25 - 27°C phan 16n cac ching vi khuan phat
trién tot. O cac ngudng nhiét do thap hon du
cac chung vi khudn c6 phat trién nhung rét
cham. Nhu chung QI; & khung nhiét @6 17°C
mat do té bao hitu higu chi dat 2,7 x 10" CFU/ml,
tuy nhién khi & muc nhiét d6 tdi thich ching
phat trién (gip 200 lan) dat 4,8 x 10® CFU/ml
khi & mirc nhiét do 1a 25°C. Khi nghién ciru
ching QI; va ching Ql4 cho thay 2 ching vi
khuin khang ndm nay phat trién tot nhat khi
dugc nuodi ¢ khoang nhiét do 25 - 27°C. Tuy

nhién ching dat mat do té bao hitu hiéu cuc
dai khi dugc nudi ¢ 27°C va té bao giam dan
khi nuoi & mic nhi¢t dd cao hon. Chung QI
c6 s6 luong té bao hiru hiéu cao hon ching
Qly4, tuy nhién ching Qlx4 lai c¢6 bién do phat
trién rong, bién do tdi thich cua chung thich
hop tir 20 - 35°C.

3.2.2.5 Anh hwéng ciia @6 pH méi trwong nhin
sinh khoi dén mdt dp té bao VK.

D6 pH ciia mdi truong nudi cdy rat quan trong
trong qué trinh sinh truéng va phat trién cia
cac chung vi sinh. Thi nghiém dugc thuc hién
o7 cép do pH la: 5; 5,5; 6; 6,5; 7; 7,5 va 8.
Két qua dugc trinh bay & bang 9.

Bang 9. Anh hudng cta do pH dén mat do té bao VK

Mat dé té bao hiru hiéu cta cac ching VK (CFU/mI)
STT PH
Ql4 Qls Ql1s Ql24
1 5,0 0 0 0 2,9 x10°
2 55 1,0 x 107 1,5 % 10" 1,8 x 10° 1,6 x 107
3 6,0 1,8 x 10° 1,3 x 108 3,0 x 108 2,6 x 10®
4 6,5 23 x10° 3,2 x 10% 2.8 x10° 1,8 x 10°
5 7,0 6,2 x 10° 55x 10’ 9,8 x 10° 7.2 x 10°
6 75 5.8 x 10° 57 x 10° 3,0 x 10° 2.8 x 10°
7 8,0 2,2 x10° 2,0 x10° 2,8 x 10° 41 x10°

Qua trinh nhan sinh khoi cua vi sinh vat noi
riéng va vi khuan néi chung cho thay d6 pH
moi truong cd anh hudng 16n t61 qua trinh sinh

trudng va phat trién cta VK, thé hién & mat do
té bao hiru hiéu trong 1ml dung dich ma ching
dat dugc. Trong truong hop d6 pH = 5, ¢6 3
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chung phat trién kém, chung QL4 phat trién
nhung mat do rat the‘ip chi dat duoc 2,9 x 10°
CFU/ml. Ca 4 ching vi khuén nay déu c6 mat
d6 té bao cao hon khi nudi chiing & nhitng méoi
truong c6 do pH khoang tir 6,6 - 7,5. Chung
QI, dat mat do t& bao hiru hiéu cuc dai khi
duge nudi & @6 pH =7 - 7,5 vé6i tri s6 14 5,8 -
6,2 x 10 CFU/ml. Chung QI ¢ va QL4 dat mét
dd té bao hitu hiéu cuc dai khi duoc nuodi & do
pH =17, véitri s6 12 7.2 - 9,8 x10® CFU/ml.

3.3. Két qua dinh danh dén loai cac chiing
VSV c¢6 hoat tinh cao

Thong qua két qua nghién ctru 2 chung vi sinh
vat tiém nang nhat duoc lya chon dua vao dinh

danh dén loai nhu sau: Chung vi khudn sinh
tong hop IAA 1a ching QI,;, chung vi khuan
dbi khang nam gay bénh thdi cb ré& cay thong
la chung QL4. ADN cua cac chung vi khuan
(QL;, Qlp4) dugc tach chiét, phan doan 16S
rDNA cia cic vi khuan duoc khuyéch dai
PCR bang cip mdi 16S-8F va 16S1510R.
ADN cua phan doan 16S dugc giai trinh
tr bang phuong phap ‘dideoxy chain
termination’, cac chudi ADN cua cac chung vi
sinh vat dugc so sanh dg tuong déng vOi cac
chudi ADN cua cac ching vi khuan khac trén
ngan hang Gen (Genbank). Két qua xac dinh
cac chung VSV dugc trinh bay & bang 10.

Bang 10. Xéc dinh tén cac ching VSVdua trén trinh tu phin doan 16S rDNA

M3 s trén

> ~ A as ~ rea 1

TT Ching Genbank b6 twong dong Loai Dir liéu FIRI
1 Qly CP000839 100% (821/821 bp) Pseudomonas fluorescens VT320
2 Qlo4 EU557030 100% (753/753 bp) Bacillus subtilis VT322

Qua bang 10 cho thay dinh danh dén loai duoc
1 ching vi khuan Q1, sinh tong hop IAA bang
phuong phéap sinh hoc phan tir ¢6 tén khoa hoc
1a Pseudomonas fluorescens; 1 chung vi khuan
Ql,4 d6i khang ndm Fusarium oxysporum gy
bénh thdi ¢6 ré thong bang phuong phép sinh
hoc phan tir c6 tén khoa hoc 1a Bacillus
subtilis. Chung QI; dugc xac dinh la loai
Pseudomonas fluorescens voi do twong dong
1én dén 100%.

1L KET LUAN

- Chon dugc chung QI; dugc xac dinh 1a loai
Pseudomonas fluorescens kha nang sinh tong
hop TAA dat 11,872mg/l, khuan lac c6 mau
tréng duc, khuan lac day, min, moc déu, co
gram (-) té bao hinh hat gao dai, kich thudc té
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bao 1,2 x 3,4 (um). Chung QI; phu hgp méi
truong nudi cdy gi dudng, thoi gian nudi cy 1a
120 gio (5 ngay), nhiét d6 nudi ciy tdi thich 1a
25°C, do pH thich hgp 7 - 7,5.

- Chon dugc chung QL4 dugc xéc dinh 1a loai
Bacillus subtilis d6i khang nam Fusarium
oxysporum giy bénh thdi co r& thong, sau 10
ngiy c6 dudong kinh vong tc ché nim giy
bénh 1a 22mm, c¢6 phdn img mau duong tinh
v6i thude thir Salkowski, kha ning sinh tng
hop IAA dat 5,312mg/l, khuan lac chung nay
mau xanh lam nhat, khuan lac day, hoi sén,
moc lan, ¢6 gram (-) t& bao hinh que ngin,
kich thudc té bao 0,7 x 1,6 (um). Chung Qla,
phtt hop moéi trudng nudi cdy PD, thdi gian
nudi cdy 1a 72 gio (3 ngay), nhiét d6 nudi cay
t6i thich 1a 27°C, d6 pH thich hop 7.
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Hinh 1. Té bao Hinh 2. Té bao Hinh 3. Khuan lac ~ Hinh 4. Ching QL4
vi khuan ching QI sinh  vi khuan chung Qs chung QI sinh téng d6i khang nim
t6ng hop IAA manh va d6i khang nim gay hop IAA Fusarium oxysporum,
c6 kha ndng uc ché nAm bénh manh va c6 kha co V=22, Imm
gay bénh ning sinh tong hop IAA

Hinh 5. Bicu d6 duong chuan va két qua Hinh 6. Ong nghiém  Hinh 7. Céc chung
do nong d¢ IAA chua dich IAA vi khuan sinh tong hgp
IAA
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