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Tém tat. Vi khuan ndi sinh la cac vi khuén cu trt trong cic md thuc vat ma khong gay ra nhiing ton
thwong cho cay cha, ching ¢ vai tro tang ceong hd tro sinh truong thuc vat trong ca diéu kién binh
thuong va nhiing diéu kién bat 1oi. Trong nghién ctu nay, chiing t6i da phéan lap duwogc 30 chung vi
khudn ndi sinh tir cac gidng lan rimg Gia hac (Dendrobium anosmunt), Gidng huong tam bao sic (Aerides
falcata), Kiéu vang (Dendrobium thyrsiflorum), Hoang thao vay rong (Dendrobium lindleyi), lan kiém
(Cymbidium finlaysonianum). Hinh thai khuan lac ctia cac ching dugc phan lap cht yéu c6 mau triang
(73,4%), tron nhay (60%), mép tron déu (63,3%), mdt s it cé bé mat kho rap hodc béng nhin, vién mép
dang gon song. Két qua nghién cttu déc diém hoda sinh cho thay 18/30 chung c6 kha nang phan giai lan;
15/30 chuing c6 kha nang sinh IAA; 16/30 chiing ¢ kha néng cd dinh dam; va 18/30 chung cé kha ning
sinh NHs. Trong d6, 3 chung vi sinh vat duoc ky hiéu la L4, L6, C4, ¢6 dac diém trdi hon cac chung
khac da duogc lya chon dé€ dinh danh, va duoc Ian luot xac dinh 1a Burkholderia sp., Bacillus cereus v
Pseudomonas boreopolis. D4y 1a nhitng chung vi sinh vat tiém nang cé thé€ ing dung trong nghién ctiu
phat trién cac ch€ pham vi sinh dung trong kich thich sinh truwdng cua lan.
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Abstract. Endophytic bacteria reside in plant tissues without causing damage to the host and enhance
plant growth under both normal and adverse conditions. In this study, 30 strains of endophytic
bacteria were isolated from different wild orchids, including Dendrobium anosmum, Aerides
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falcata, Dendrobium  thyrsiflorum, Dendrobium lindleyi, and Cymbidium  finlaysonianum. The
morphology of the isolated strains was mainly white (73.4%), and slimy (60%), with regularly rounded
edges (63.3%), a few had a dry or glossy surface and a wavy edge. The results of biochemical
characterization studies showed that 18/30 strains could decompose phosphorus; 15/30 strains could
produce producing IAA; 16/30 strains could fix nitrogen; and 18/30 strains were likely to generate NHs.
Among them, three isolated strains, named L4, L6, and C4, as outstanding characteristics than other
strains, were selected for identification and identified as Burkholderia sp., Bacillus cereus, and
Pseudomonas boreopolis, respectively. These microbes are potential strains that can be used as microbial

colony

products for agricultural applications, especially in growing orchid seedlings.

Keywords: Bacillus, Burkholderia, endogenous microorganisms, IAA, Pseudomonas

1 Mo dau

Nhitng anh huwong 6 loi cta vi sinh vat doi
v6i su phat trién ctia thuc vat nhu ¢d dinh dam,
phéan giai lan, kali kho tan, thiic ddy sy phat trién
ctia chdi va ré, kiém soat hoic ngan chan dich
bénh va cai thién cau trac dat da dwoc nhiéu nha
khoa hoc quan tam nghién ctu... [1]. Mot s6 vi
sinh vat c6 ich duoc nghién cttu va st dung phd
bién trong nong nghiép c6 thé ké dén nhu
Rhizobia,
Pseudomonas, Trichoderma, Streptomyces va mot sO
loai khac [2]. Vi sinh véat néi sinh l[a mét nhém vi

sinh vat duoc quan tam gan day, la nhitng vi sinh

Moycorrhizae,  Azospirillum,  Bacillus,

vat cong sinh véi thuc vat, song noi sinh trong cac
mo thue vat ma khong gdy ra bat ky tac hai nao
cho cay chu [3-5]. Céc vi khuan noi sinh thudc cac
Burkholderia,
Pseudomonas thuwong dwoc tim thdy o cac cay

chi  Bacillus, Enterobacter  va
trong nong nghiép [6], chung c6 vai trdO quan
trong trong sinh truwong, phat trién cta cay trong
va gop phan duy tri tinh bén vitng trong san xuat
nong nghiép [7].

Vi khuan néi sinh da dwoc phéan lap tw
nhiéu loai thwe vat trong d6 bao gom ca cac cay
trong néng nghiép va cay co dai [8]. Tuy nhién,
nghién ctru vé vi khuan ndi sinh trong cay hoa lan
(Orchidaceae) va tng dung thuc tién cta nd van
con han ché. D6i vdi hoa lan, dac biét 1a hoa lan
ring ¢6 mot hé vi sinh vat cong sinh rat phong
pht, diéu nay c6 thé la mét trong nhitng nguyén

nhéan chinh gitp cho lan ring c6 mot stic séng
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manh mé, kha nang dé khang tot véi nhiéu loai
sau bénh [9]. Nguoc lai lan nudi cdy mo, lan cong
nghiép thi sttc s6ng yéu hon, kha nang chéng chiu
sau bénh cting kém hon, diéu nay mot phan
nguyén nhan c6 thé do nhiing loai lan nay khéng
cd hé vi sinh cong sinh bén trong nhw lan ring.
DPa c6 nhitng cong trinh nghién cttu tng dung cac
vi sinh vat cong sinh vao lan nham nang cao chat

lwong cua céc giong lan cong nghiép [9,10].

Khac v6i cac thuwce vat khac, hat caia cac loai
lan khong c6 ndi nhit va chang phai phu thudc
vao mot loai ndm noi sinh Rhizoctonia d€ nay
mam, phat trién va thich nghi [11]. Ngoai ra cling
c6 nhiéu chung vi sinh vat noi sinh ¢ than, 14, ré
cua cdy giap thac day cac qua trinh phat trién cta
cay, cing nhu giup khang lai mot s6 loai bénh.
Faria va cOng su [12] da phan lap vi khudn ndi
sinh tr phong lan va tiém nang cua ching dé thuc
ddy su phat trién cta thuc vat. Nghién ctu cta
Shah S. va cdng su vé vi sinh vat ndi sinh trong
phong lan Vanda cristata cho thdy c6 sy anh hudng
nhat dinh cua vi sinh vat ndi sinh t6i sy phat
trién cua thuc vat [13]. Nghién cttu caa Héctor
Herrera va cong syt da phan lap va xac dinh duoc
mét s6 vi khudn néi sinh tir md ré ctia hoa lan trén
can ttr mién Nam Chile [14]. Tsavkelova va cong
sw da thuc hién nghién ctu vé vi khuan cu tra
bén trong ré ctia lan biéu sinh [15] va mot nghién
ctu khac vé vi sinh vat noi sinh trong ré lan va
kha nédng sinh auxin ctia chtiing [16]. Bén canh do,

mot s6 chiing ndm ndi sinh trén cay hoa lan nhuw
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Penicillium sp., Fusarium sp. [17], chi Fusarium,

Unidentified 1I [18].

Céc giong lan ¢ thé sinh sdng ¢ nhiéu moi
treong ngoai canh khac nhau tao nén mot su da
dang trong quan thé& cic vi khuan noi sinh, gan
két cung nhitng ddc trung riéng biét so voi hé vi
sinh vat ctia moi truong dat xung quanh [19].
Trong nghién ctu nay, chung t6i phan lap va
tuyén chon mot s6 ching vi sinh vat ndi sinh tte
cac mau lan riing duoc thu thap & khu vic mién
trung Tay Nguyén goém Binh Dinh, Gia Lai, Kon
Tum, Thtra Thién Hu€, huéng dén muc tiéu phat
trién san phdm phan bén hitu co ¢ ngudn goc tir
vi sinh vat tng dung trong linh vitc néng nghiép

bén viing.

2 Vatliéu va phuwong phap

21 Vatliéu

Cac mau lan rimg dugc thu thap & Binh
Dinh, Gia Lai, Kon Tum, Thtrta Thién Hué. Céc
giong lan dwgc thu thdp gom cd6 Gia hac
(Dendrobium anosmum), Giang huong tam bao sac
(Aerides  falcata), Kiéu
thyrsiflorum), Hoang thao vay rong (Dendrobium

vang  (Dendrobium

lindleyi), lan ki€m (Cymbidium finlaysonianum).

2.2 Moi truong nudi cy vi sinh

Moi treong Luria-Bertani (LB) dung nuoi
cady vi khuan cho dinh danh [20] gom 10 g/L
Tryptone, 5 g/L cao ndm men, 10 g/L NaCl (trong
thi nghiém st dung LB dang ddc thi bd sung agar
15 g/L.)

Nud6c Peptone gom cd Peptone: 10 g/L;
NaCl: 5 g/L.

Moi treong Pikovskaya (PVK) (dung dé€
phén 1ap vi khuan c6 kha ndng phan giai lan kho
tan) gom glucose (10 g), Cas(PO4)2 (5 g), (NH4)2SOx4
0,5 g), KCI (0,2 g), MgSOs.7H:0 (0,1 g), MnSOs
(0,002 g), FeSOs4 (0,002 g), cao ndm men (0,5 g),
agar (20 g) va nuedc cat 1.000 ml.
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Mo6i treong Nutrient agar (NA) gom co
nudc thit bo: 200 g/L; Peptone: 5 g/L; cao nam
men: 3 g/L; NaCl: 5 g/L; 18 g/L agar, pH: 7,0.

Moi truong NA ban 1ong gdm c6 nudc chiét
thit bo: 200 g/L; Peptone: 5 g/L; cao ndm men: 3
g/L; NaCl: 5 g/L; 4 g/L agar, pH: 7,0.

Moi trueong Starch casein agar (SCA) gom
c6 Tinh bot: 10 g/L; Ko2HPOs: 2 g/L; KNOs: 2 g/L;
casein: 0,3 g/L; MgS04.7H20: 0,05 g/L; CaCOs: 0,02
g/L; FeSO4.7H20: 0,01 g/L; NaCl: 2 g/L; Agar: 15
g/L; pH: 7,0.

Moéi truong International streptomyces
project 2 (ISP2) gom c6 cao ndm men: 4 g/L; chiét
xudt mach nha: 10 g/L; dextrose (hodc glucose): 4

g/L; Agar: 15 g/L; pH: 7,3.

Mboi truong Ashby x4c dinh kha ndng cd
dinh dam cua vi sinh vat gom c6 Glucose (ngudén
carbon): 20 g/L; K2HPOs: 0,2 g/L; NaCl: 0,2 g/L;
MgS04.7H:0: 0,2 g/L; K2SOu: 0,1 g/L CaCOs: 5 g/L;
Agar: 15 g/L; pH: 7,0.

2.3  Thoi gian va dia diém

Cac thi nghiém dwoc thyc hién tai phong thi
nghiém té bao, Vién Céng nghé sinh hoc, Pai hoc
Hué tir thang 9/2021-8/2022.

24  Phwong phap
Phén 1ap vi khuan néi sinh

D€ loai trir cac vi sinh vat trén bé mit, mau
(than, ré, 1a) sau khi thu thap duoc xt ly nhu sau:
Loai b cac phan bi héng, tia vang, rira sach mau
dudi voi nude chay; tiép tuc riza lai bang nudc cat
v0 trung roi cit mau thanh nhitng doan nhé 1 - 2
cm, lam khd mau béng gidy htt am; sau dé khu
tring mau bang con 96% trong 3 phut, Sodium
hypochloride 1% trong 5 phut, hydrogen peroxide
3% (H202) trong 5 phut va rtra lai v6i nude cat vo
trung 4 lan d€ tdy rura cac loai hda chat con thira
[21]. D€ kiém tra kha ndng cac vi sinh vat con sot

lai trén bé mat mau sau khi khiz tring, 14y 200 uL
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nuée cat vo trung da rira mau ¢ 1an cudi cay trai
trén moi treong LB agar va t ¢ 30°C trong 24h dé
quan sat ngoai nhiém (mau nao cé ngoai nhiém
thi khong st dung vi sinh vat tir mau d6 cho cac
nghién cttu tiép theo). Cac mau sau khi khit tring
duoc cho vao cac cSi bang st da khir trung va
nghién min mau, thém 10 mL nuwéc cat khit tring
trung, sau d6 tat ca mau dwoc cho vao mot ng 50

mL v trung.

Dung dich sau khi nghién tién hanh pha
loang theo day nong do 100, 10, 102, 103 sau d6
hat 50 uL dung dich ¢ cac nong do pha loang
duoc chuyén vao trong 6ng nghiém c6 chita 3 mL
moi truong ban 1ong NA, roi dem u ¢ 30°C trong
48 h, quan sat thdy cac ong nghiém chita moi
truong ban long NA da cay dich trich ctia mau
xudt hién mot 1op mang mong cidch mat moi
treong nudi khoang 0,5 cm chi thi ¢6 su hién dién
cta vi khuan ndi sinh  [22,23].

Lay mot it vi khuan tir mang mong cta cac
moi treong ban long NA lan luot cdy chuyén sang
cac dia moi treong NA, LB, SCA, ISP2 déc dé€ tach
dong cac khuan lac. Sau vai lan cdy chuyén trén
cac moi treong dac, chon cac khuan lac roi va déu
nam trén duong cdy quan sat dudi kinh hién vi.
Khi thay vi khuan da thuan nhat thi cdy chuyén
sang dng nghiém chita moi truong dic twong ing

dé trit 6 4°C va duoc xem nhu la mot dong [22].

Hinh thai vi khuan trén cac dia moi truong
duoc theo ddi bang cach do kich thuée va quan
sat hinh théi cdc dang khudn lac bao gom cac chi
tiéu: mau sic, hinh dang, d6 noi va dang bia
khuan lac bang mat thuwong. D6i v6i nhitng khuan
lac c6 kich thwdc qua nho thi sit dung kinh lap dé
quan sat [24].

Phan tich hoat tinh hoa sinh
Xdc dinh khad ndng phdn gidi lin

Lua chon cac khudn lac da phéan lap cay

chdm diém lén moéi truong Pikovaskya. Cac
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khuén lac xudt hién trén bé mdt moi truong sau 24
dén 72 h 1, tién hanh khao sat hinh thai khuan lac,
hinh dang t&€ bao. Cac dong vi khudn phan lap
duoc khao sat dinh tinh kha nang hoa tan Phot
pho trén moi treong Pikovaskya dac [25] thong
qua vong sang phan giai tao ra xung quanh khuan

lac trén moi treong [26].

Xdc dinh khad ning cd dinh dam

Lwa chon cac khudn lac da phéan lap cay
diém 1én mdi truong Ashby mannitol agar, U &
30°C trong 72 gio. Xac dinh cac khudn lac phat
trién dugc trén moi truong Ashby, hinh thai
khuén lac, hinh dang t€ bao vi khuén, duong kinh
khuan lac phat trién [27].

Xdc dinh kha nang sinh NH3

Xac dinh kha nang sinh NHs ctia cac chung
vi khuan ndi sinh duoc phéan lap bang phuong
phap dinh tinh cia Cappuccino & Sherman [28,29].
Céc dong vi khuan da phan 1ap duoc nudi trong
dng 10 mL nudc peptone, nudi lac 150 vong/phiit,
trong 48-72h ¢ 28 + 2°C. Sau d6 cho 0,5 mL thuGc
thtt Nessler (K:Hgls) vao mdi dng. Quan sét su
thay d6i mau sac trong khoang mau vang sang nau
sam la ching to chung vi khuan dé cé sinh
amoniac [30,31], mau sic phu thudéc vao ham

ltong amoniac sinh ra.

Xdc dinh kha niang sinh IAA

Cac chung vi sinh vat da phan lap dwoc
nudi tang sinh trong moi treong dich thé Luria
Bertani c6 b6 sung 0,1% L - Tryptophan trong
méy lac 6n nhiét 6 toc do 150 vong/phut, trong
thoi gian tir 48-72 h, nhiét d6 twr 28°C dén 30°C. Ly
tam khong it hon 3 mL dung dich mau tht véi toc
dd 6000 vong/phut, trong thoi gian 10 phat. Lay 2
mL phan dung dich trén bé mdt (phan nudc
trong) cho vao &ng dinh muc dung tich 10 mL.
Thém thudc tht Salkowski dén vach dinh mtec,
tron déu. U t8i trong vong 25 phut va tién hanh so

sdnh mau sac ctia cac chung vi sinh vat, mau cang
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d6 thi ham luong IAA tdng hop duoc cang cao
[32]. Ham lwong IAA sinh ra dwoc xac dinh bf“mg
d6 thi duong chuan (Hinh 1). Do cuong dé6 mau

trén may quang pho so mau 6 budc séng 530 nm.
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Hinh 1. Duong chuan IAA dugc xdy dung ¢ day nong
d6 IAA tir 0 dén 100 pg/ml

Dinh loai phéan t chung vi sinh vat

Trong s6 nhitng chung phan lap duoc, lua
chon chung c6 hoat tinh t6t nhat d€ dinh danh vi
khudn bang cach giai trinh te gen 16S rRNA.
DNA tdng s6 tir vi khudn duoc tach chiét theo mo

ta ctila Sambrook va Russell [33].

Cac dong phan 1ap duoc xéac dinh bang giai
trinh ty mot phan ctaa vung 16S d6i véi vi khudn.
Cac vung 16S rRNA cua vi khuan dwgc khuéch
dai béng cach st dung doan mdi thuan 27F (5'-
AGAGTTTGATC (AC) TGGCTCAG-3') va moi
nguoc 1492R (5-ACGG (CT) TACCITGTTACGA
CTT-3) [34].

Phan tng PCR dugc thuc hién 30 chu ky
v6i su bién tinh ban dau ¢ 95°C trong 5 phut. Bién
tinh & 94°C trong 1 phut, gan mdi & 60°C trong 30
giay va kéo dai 0 72°C trong 30 gidy. Lan kéo dai
cudi cung 6 72°C trong 5 phut. San pham PCR sau
dé duoc dién di kiém tra trén gel agarose 1,5%, va
tinh sach trwedc khi duwoc giai trinh tw tai genLab
(Ha Noi). Trinh tw thu duwoc sau dé dugc so sanh
va phan tich vdi trinh tw da duoc cong bé trén co
so dit liéu (NCBI) bang chuwong trinh BLAST.
Cung v6i d6 trinh tw duoc so sanh bang
CLUSTAL X. Céc chung duoc dung cay phan loai
xac dinh ho hang gan bang phan mém Mega 7.
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Phwong phap xt 1y s6 liéu

Tat ca di liéu thee nghiém dwgc biéu thi
bang gia tri trung binh ctia ba phép do cung véi
sai s6 chudn. Dai véi phan tich thong ké, ANOVA
nhan t6 don (phan tich phuong sai) sau dé la
kiém tra nhiéu pham vi ctia Ducan’s dugc thuc
hién bang phan mém SPSS.16. Su khac biét vé gia
tri trung binh dwoc coi la ¢ y nghia ¢ p <0,05.

3  Két qua va thao luan

3.1 K&t qua phan l4p vi sinh vat

Két qua phan 1ap vi sinh vat ndi sinh tir cac
bd phéan khac nhau cta cay lan ritng da thu duoc
30 chung vi khuan ndi sinh. Phan 16n cac ching
phén 1ap duoc b hinh thdi khuan lac 1a mau
trang chiém 73,4% (tréng sita (30%), trang trong
(26,7%), tréng duc (16,7%)) mot s8 it chung cd
mau vang chiém 10%, vang nhat chiém 10%, hong
chiém 3,3% hodc cam chiém 3,3%. Ngoai ra, dic
diém bé mat khuan lac la tron nhay chiém 60%,
mot s6 khac thi kho rdp chiém 16,7%, hodc bong
nhan chiém 23,3%. Mép ctia khudn lac qua quan
sat thay thuong tron déu chiém 63,3% hodc dang
luon séng chiém 36,7% (bang 1). Kich thude ctaa
khuén lac nudi cdy trén moi truong phan lap sau
48 h dat tir 1-5 mm, c6 dang t€ bao 1a hinh tron
hodc hinh que. Cac mo ta vé ddc diém khuan lac
cua cac chung vi khudn ndi sinh twong tu clng
duoc tim thay trong cdc nghién ctu ctia Nguyén
Thi Minh va D6 Minh Thu [23]; Nguyén Thi Thay
Duy va cong sw [35].

Hinh 2. Phén 14ap va tao dong thuan khiét cac vi khuén
noi sinh. (A: phéan 1ap vi khuan néi sinh trong moi
truong ban long NA; B: Tao dong thuan khiét)
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3.2 Mot sd dic tinh hoa sinh caa cac chiing vi
sinh vit n6i sinh phan lap duoc

Cac chung vi khuan da phéan lap duoc tiép
tuc thtr nghiém trén cac moéi truong khac nhau d€
xac dinh cac dac tinh hoa sinh. Cac hoat tinh dwoc
kiém tra gom kha nang phéan giai lan, kha nang
sinh NHs kha néng ¢d dinh nito trén moi truong
khong chira nito, kha nang sinh IAA. Két qua thw
nghiém duoc thé hién qua bang 1.

Kha ning phan giai lan

Trong nghién cttu nay, véi 30 chung da
phan lap va xac dinh duoc 18 ching c6 kha nang
phan giai lan, day la hoat tinh hoa tan tri-canxi
photphat (TCP) c6 trong moi trueong Pikovaskya.
Tuy nhién kha ning phan giai 1an 6 mdi chtng la
khac nhau, mttc 46 danh gia thong qua vong sang
phan giai sau 72 h nudi. Puong kinh vong sang
duoc hinh thanh sau nudi cdy trén moi truong
dao dong tir 2 - 15 mm. Két qua thit nghiém da
chon dwoc 3 chiing ¢ kha nang phan giai lan cao
la L4 véi duong kinh vong sang phan giai lan la
15 mm, duwong kinh khuéan lac la 5 mm; Chuang L6
c6 duong kinh vong sang 13 mm, duong kinh
khuéan lac 6 mm va chung C4 la 15 mm va 6 mm
(Bang 1, Hinh 3).

Hinh 3. Thit nghiém kha ndng phan giai lan cta vi sinh
vat ndi sinh trén moi trieong co6 chira tricalcium

photphat
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Kha ndng c6 dinh dam

Trong s 30 ching dugc phan 1ap, cay thu
nghiém trén moi treong khong cod nito Ashby
agar, sau 72 h nu6i cdy cé 16 chung phat trién
duoc trén moi truong nay. Diéu nay ching minh
chiang c6 kha néng cd dinh nito thanh NHas* d€ ¢6
thé hap thu va sinh treong. Tuy nhién kha nang
c6 dinh nito ctia 16 chung d6 1a khac nhau, dwa
vao kich thudc khudn lac phat trién d€ xac dinh.
Kich thudc ctia khudn lac sau thoi gian nudi cdy
ctia cac chung phat trién duoc c6 duong kinh tir 2-
16 mm, thi nghiém ciing ghi nhan 3 ching L4, L6,
C4 ¢6 duong kinh khuan lac cao, thit tw la 16 mm,
16 mm, 15 mm (Bang 1, Hinh 4).

Hinh 4. Thit nghiém kha nang phat trién trén moi
trueong khong ¢6 Nito ctia cac chung vi khuan da phan
lap

Kha nang sinh IAA

Két qua xac dinh kha nang tong hop IAA
cho thay trong sd 30 chung dwoc phan lap c6 15
chung c6 kha nang sinh IAA, dga vao muc do
dam nhat ctia mau sic thay doi c6 thé xac dinh
nhting chung vi khuan c6 kha nang tong hop IAA
cao hay thap (Bang 1, 2). Thi nghiém cling xac
dinh 4 chung L4, L6, C9, C4 la c6 tiém ndng sinh
IAA cao nhét, trong d6 chung L6, C9 va C4 co
dung dich thay d&i mau sac dam nhat (mau nau
dam), con ching L4 thi mau nhat hon, ching C16
thay d6i mau sac it nhat va gidng véi sy thay doi

mau cta 10 ching con lai (Hinh 5). Qua xac dinh
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ham luong TAA sinh ra ciing khang dinh lai kha
nang sinh IAA cta 4 chang L4, L6, C9, C4 la manh
nhat véi ham lugng theo thit tu 34,10 pg/ml; 38,44
pg/ml; 36,98 ug/ml va 41,47 pug/ml. Ngoai ra, c6 4
chung sinh ham luong IAA tir 1-10 pg/ml; 5
chung c6 ham luong IAA 11-20 pg/ml va 2 ching
c6 ham lwgong IAA sinh ra 21-30 pg/ml (bang 1, 2).
Két qua nghién ctru ctia chung t6i vé kha nang
sinh IAA ctia cac chung vi sinh vat néi sinh cling
phu hop véi nghién cttu cta Tran Bao Tram va
cdng su (2017) vé kha nang tong hop IAA cua vi
sinh vat trong dat trong sam [36].

Bang 1. Kha nidng sinh tong hop IAA ctia cac chung vi
sinh vat ndi sinh phan lap tt ré lan

Ham luong S6 Ty 1é chung ¢ kha nang
IAA (ug/ml)  ching sinh IAA (%)
0 15 50.00
1-10 4 13.33
11-20 5 16.67
21-30 2 6.67
>30 4 13.33

Hinh 5. Thit nghiém kha nang sinh IAA ctia cac ching
vi khuan noéi sinh da phéan lap; DC: éng nghiém d6i
chimg (moi truong LB long va thude thir Salkowski) L4,
L6, C9, C4 cac chuing vi khuan c6 sinh IAA manh, C16
chting sinh TAA rat it
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Kha ning sinh NH3

Két qua khao sat kha nang sinh NHs cta
cac chung da phan lap trinh bay ¢ hinh 6, trong s6
30 chung cé duoc 18 chung c6 kha nang sinh NHa.
Dya vao mau sic thay d6i khi cho thudc thtr
nessler vao moi truong da nudi cdy vi khudn sau
48 h. Mau biéu hién la mau vang, ndu hodc nau
sam 1a chiing to c6 sy xudt hién caa NHs mau
cang nau dam thi ham luong cang cao. Phan ting

thi nghiém theo phwong trinh phan tng;:

2K:Hgls + NHs + 3KOH —» Hg(HgIONHy) +
7KI + 2H:0

(mau vang)

2KeHgls + NHs + KOH ~ —+»  Hg(HglONH) +
5KI + H20

(mau nau)

Thi nghiém ciing Iita chon dwoc 6 chung cd
mau dam nhédt cho kha ning sinh NHs d6 la
chung L4, L6, L7, C4, C11, X2 (Hinh 6, bang 1).

Hinh 6. Thit nghiém kha nang sinh NHs ctia mét s6
chung vi khuan néi sinh duoc lwa chon; A, B: 2 dng
nghiém d6i chiing (A: moéi truong LB long. B moi
truong LB 1ong va thuGc thir nessler); cac 6ng nghiém
c6 mau vang, nau sam la nhitng 6ng nghiém c6 phan
tng voi thube thie nessler ching t6 ¢6 sinh NHs
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Bang 2. M6t s6 déc diém khuén lac va déc tinh hod sinh ctia cac chung vi khudn phan 14p sau 72h nuoéi cdy

Dic diém khudn lac

Paic tinh hoa sinh

Phan giai lan

Ki O khuéin Ham
hiéu O vong o ) J vong Sinh lac trén luong
chang  Mausic Mép Bemjt  sangphin  khuan  sang NH MT 1AA
giai ‘,’2‘ lac (mm)  phan ’ Ashby sinh ra
khuan giai lan (mm) (ug/ml)
lac(mm) (mm)
L1 Vang Luon Tron béng 15 11 4 + 2 0,00
séng
L2  Trangduc Luon Tron béng 13 10 3 - - 0,00
song
L3  Trangsita Trondéu  Tronnhay 16 8 8 + 11 0,00
L4 Tringsita Trondéu Kho rap 20 5 15 ++H 16 34,10
L5 Tréng stta Tron déu Tron nhay 14 7 7 + 6 0,00
L6  Tring Tron déu  Tron 19 6 13 -t 16 38,44
trong nhay
L7 Vang nhat Trondéu  Tron nhay 16 5 11 4+ - 11,68
L8 Trangstta Trondéu  Tron nhay 17 8 9 ++ 7 0,00
L9  Trangsita Trondéu  Tronnhay 17 6 11 + 10 13,19
Cl  Trang Luon Kho rap 5 5 0 - - 0,00
trong song
2 Vang Luon Tron nhay 4 4 0 + 5 6.58
song
C3  Trangduc Trondéu  Tron nhay 7 5 2 + 9 26,83
C4  Trang Tron déu  Tron 21 6 15 +H 15 4147
trong nhay
C5 Tréng duc  Luon Kho rap 10 10 0 - - 16,22
song
C6  Trang Luon Tron nhay 6 6 0 + - 0,00
trong song
Cc7 Vang nhat Trondéu  Tron nhay 3 3 0 - - 11,73
C8 Tréng duc  Trondéu  Tron nhay 7 7 0 - 6 7,33
9 Tréngstta Trondéu  Tron nhay 16 10 6 + - 36,98
C10  Vangnhat Trondéu  Khorap 2 2 0 + 8 0,00
Cll1  Vang Tron déu  Tron nhay 15 6 9 ++H+ 4 0,00
C12  Trang Tron déu  Tron béng 6 6 0 - - 7,13
trong
C13 Trzfmg stta Luon Tron béng 4 4 0 - 4 0,00
song

186



Tap chi Khoa hoc Pai hoc Hué: Khoa hoc Ty nhién
Tép 133,56 1C, 179-191, 2024

pISSN 1859-1388
elSSN 2615-9678

Pic diém khuan lac

Pac tinh hoa sinh

Phan giai lan

@ khuan Ham

Ki ) .
hiéu ) g vong @ﬂ 9 vong Sinh lac trén luwong
chiing Mau séc Mép Bémat  sangphan  khuan sang NH MT IAA
giai va lac(mm)  phéan 3 Ashby sinh ra
khuin giai lan (mm) (ug/ml)
lac(mm) (mm)
C14 Tréng stta Lwon Kho rap 5 5 0 - - 17,48
séng
C15 Trangsita Luon Tron nhay 8 4 4 - 6 0,00
séng
C16 Tring duc  Trondéu  Tron nhay 10 6 4 + 6 4,61
C17  Trang Tron déu  Tron béng 4 4 0 - - 0,00
trong
N1  Trang Trondéu  Tron béng 5 2 3 - 3 22,89
trong
N2  Tréng Trondéu  Tron nhay 5 3 2 + 8 0,00
trong
X1 Cam Luon Tron nhay 5 5 0 - 2 0,00
song
X2 Tréng Lwon Tron béng 18 7 11 +H+ 13 0,00
hong song

Ch thich: +: ¢4 hoat tinh; ++: hoat tinh tot; +++: hoat tinh rt tot
-: khong c6 hoat tinh; @: dwong kinh

3.3 K&t qua dinh loai phin t& cic chung vi
sinh vat n6i sinh dwgc phan lap

Dua trén két qua danh gia cac déc tinh hod
sinh ctia 30 ching vi sinh dwoc phan lap, da chon
duoc 3 chung c6 ddc tinh t6t nhat vé kha nang
phan giai 1an, kha nang ¢ dinh dam, kha nang
sinh NHs, va kha nadng sinh IAA d€ nhan dién
béng cach giai trinh tw gen va 1ap cay phét sinh
loai. 3 chung duoc chon dé la L4, L6 va C4. Ca 3
ching dugc nudi trong moi treong LB 1éng qua
dém d€ thu sinh khéi phuc vu tach chiét DNA
tong s6 bang phuong phéap tach cot. DNA tdng s6
cua 3 chung da dugc tach thanh cong (Hinh 7) dé€
dung lam khudn mau nhan gen ma héa 16S rRNA
dung trong dinh loai phan tt.
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Hinh 7. DNA tong s6 ctia cac chung vi khudn da phan
lap. Maker: Generuler 1kb DNA ladder (Thermofisher)
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Poan gen c¢6 kich thudc khoang gan 1500
bp da dwoc nhan 1én ¢ 3 ching nghién cttu (Hinh
8) va gii di giai trinh tw bang phuong phap
Sanger. Két qua giai trinh tw cua 3 chung vi khuan
duoc st dung d€ so sanh vdi trinh tu DNA cta
cac dong vi khudn ¢ trong ngan hang di liéu

twong dong cao vdi cac trinh tu trén GenBank (98-
100%), va cac dong vi khudn tuwong dong déu
thudc cac chi cé dai dién 1a vi khuan néi sinh. Cu
thé, 3 chung gui di giai trinh tw dwoc x4c dinh 1a
ching L4 thudc chi vi khuan Burkholderia; ching
L6 thudc chi vi khuan Bacillus; chung C4 thudc chi

NCBI bang phan mém BLASTN. Két qua cho thay vi khuén Pseudomonas.

trinh ty cua cac chung vi khuan phén lap c6 do

Hinh 8. Gen ma hda 16S rRNA ctia vi khudn. Maker: Generuler 1kb DNA ladder (Thermofisher)

0.001 2-0000 A B246809.1 Pseudomonas boreopolis gene for 165 ribosomal RNA partial sequence
l;.u:m

MW 144910.1 Xanthomonadales bacterum strain CE21 165 ribosomal RNA gens partial sequence
NR_040801. 1 Pseudomaonas boreopolis strain ATCC 33662 165 rbosomal RNA partial sequence
K¥ 4364271 Pseudomaonas sp. strain EAS4 165 ribosomal RNA gene partial sequence
J*485817.1 Pseudomonas boreopolis strain SMs21 16S rbosomal RNA gene partial sequence
MWW 144876.1 Xanthomonadales bacterum strain RED11A 165 ribosomal RNA gene partial sequences

KM 103099.1 Pseudomenas boreopalis strain SR2 16S ribosomal RNA gene partial sequence

KM103100.1 Pssudomonas boreopolis strain SR3 16S ribosomal RNA gene partial sequence

K 194239.1 Pseudomonas boreopolis strain JZ30 16S ribosomal RNA gene partial sequence
ON764222.1 Pseudomonas boreopolls strain VDQN4 16S ribosomal RNA gene partial sequence
K¥ 357352, 1 Burkhalderia sp. strain S8-1 165 rbosomal RNA gene partial sequence

LC218382. 1 Burkholderia sp. SM-2017A gene for 165 ribosomal RNA partial sequence Isolate: S5t
KY810675.1 Burkhalderia cenccepacia strain MaAL-199 16S ribosomal RNA gene partial sequence
KY810676.1 Burkholderia cenocepacia strain BAAr-207 165 rbosomal RNA gene partial sequence
KY810685.1 Burkholderia cenccepacia strain MNR-239 165 ribosomal RNA gene partial sequence
LC484717.1 Burkholdera sp. FJFN&1 gene for 165 ribosomal RNA partial sequence

MMN540845.1 Burkholderia territoril strain SCATO01 165 ribosomal RNA gene partial sequence
MMNE91121.1 Burkholderia cepacia strain N1_1_18 168 rbosomal RNA gene partial sequence

MNG91129.1 Burkhalderia cepacia strain N1_1_27 165 ribosomal RNA gene partial sequence
halderia sp. strain Isybd2 16S ribosomal RNA gene partial sequence
TIL-Ps64_F 11

©OPQ01403.1 Baclllus cereus strain MB25 16S rihosomal RNA gene partial sequence
KM268806.1 Bacillus cereus strain BTD4-2 16S ribosomal RNA gene complete sequence

KT758501.1 Bacillus anthracis strain HQB341 16S ribosomal RMNA gene partial sequence
KT719668. 1 Baclllus cersus strain MER_93 165 ribosomal RMNA gene partial sequence
KT151920.1 Bacillus sp. EAAC32 16S ribosomal RNA gene partial sequence

MT377913.1 Bacillus cereus strain SM-100 165 rbosomal RNA gene partial sequence
MTE45463. 1 Baclllus paramycoldes strain S10a 165 rbosomal RNA gene partial sequence
ONB68098.1 Baclllus cereus strain QN1 165 rbosomal RNA gene partial sequence
KY773584.1 Baclllus cereus strain PD1 185 ribosomal RNA gene partial sequence

0000

ON764225.1 Baclllus paramycoides strain TTH1 165 rbosomal RNA gene partial sequence

Chi
Pseudomonas

Chi
Burkholderia

L Chi Bacillus

Hinh 9. Cay phan loai ctia cac chung thudc chi Burkholderia.; chi Bacillus.; chi Pseudomonas va 3 chung thudc 3 chi nay
theo thit twe L4 dwoc ki hiéu TIL-Ps63_E11; L6 dwoc ki hiéu TIL-Ps64_F11; Chung C4 duwoc ki hiéu TIL-Ps62_D11
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Két qua xay dung cay phan loai cua ching
C4 phan 1ap tit cAc mau lan riing thu thap duoc
trong qua trinh nghién cttu, cho thady né ¢ muc
do twong dong cao véi cac chung Pseudomonas
khac véi do twong dong 99-100% nhuw cac chung
ON764222.1; KY194239.1; KM103100.1,... diéu nay
c6 thé khang dinh rang chting C4 dwoc lya chon
la ching thudc chi Pseudomonas va dac biét chung
C4 rat gan voi loai Pseudomonas boreopolis véi murc
twong dong 100%, vi vay chung C4 cing thudc
dong vi khudn nay (Hinh 9). Cac déc tinh hoa sinh
cua chi vi khudn Pseudomonas trong nghién ctu
nay phut hgp véi nghién cttu ctia Oliveira Danyllo
Amaral de va cdng su vé Pseudomonas [37], twong
tw trong nghién cttu ctia DS Thanh Luan va cong
sw vé kha nang sinh IAA va ¢d dinh dam cua vi

khuén noi sinh trong d6 ¢ Pseudomonas [38].

Két qua giai trinh tw ctia chung L6 cling
duwgc st dung d€ tim kiém cac trinh ty tuong
déng bang BLASTN trén NCBI, két qua cac trinh
tw tim ki€m c6 muic twong dong rat cao 99 -100%,
déu thudc chi Bacillus nhw cac vi khudn c6 ma
dang ky ON764225.1; ON668098.1 MT645463.1, ...
diéu nay ching to chung vi khuan da phan lap L6
thudc chi vi khudn Bacillus. DPac biét la gan véi
dong Bacillus cereus (hinh 9) véi mtGc twong dong
la 100%. Vi vay c6 thé xem chung L6 la dong vi
khuan Bacillus cereus. Nhitng ddc diém vé hoat
tinh hoa sinh cua chung vi khuédn nay ciing tuong
dong véi nghién cttu da c6 cua Akhtar Nosheen
va cong su [39], hay trong nghién ctru cua
Nguyén Ptic Thanh va cong sw [40].

Gioéng véi chung C4 va L6, két qua tim
kiém trinh ty twong dong voi trinh ty ctia chung
L4 trén NCBI ciing ¢6 mtic tuong dong rat cao voi
chi vi khudn Burkholderia. Cac chung nhw
KY678897.1; MN691129.1; MN691121.1, ...mtc d0
twong dong véi chung L4 la 98-99.5%. Két qua
nay cling khang dinh dugc chung vi khudn ndi
sinh L4 phan lap duwoc thudc chi vi khuan
Burkholderia (Hinh 9). Puogc dinh danh la ching
Burkholderia sp. voi mic tuong dong la 99.5 %,
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day ciing la mot chi vi khuan c6 nhiéu dai dién vi
khuéan ndi sinh cho sy phét trién cua thwe vat, cac
hoat tinh ctia Burkholderia sp. trong nghién ctu
nay cling twong dong voi nghién ctu ctia Hau-

Hsuan Hwang va cong su [41].

Nhu vay trong nghién cttu nay 3 chung vi
khuan duoc lwa chon d€ dinh danh c6 mic twong
dong kha cao voi cac chung lién quan da duoc
cong bd truede do, va cling 1a nhing chi vi khuan
c6 cac loai vi khuan ndi sinh phd bién, duoc ting
dung nhiéu trong trong linh vuc san xuat phan

boén, ché€ phdm vi sinh.

4  Kétluan

Nghién cttu da phan lap dugc 30 chung vi
khuan ndi sinh tx mot s6 giéng lan ring, cac
chung cé sy da dang vé hinh thai khuan lac va
ddc diém hoa sinh. C6 18/30 chung c6 kha nang
phan giai lan; 15/30 ching c6 kha nang sinh IAA;
16/30 chung c6 kha nang cd dinh dam phat trién
trén moi treong Ashby agar; va 18/30 chung cé
kha nang sinh NHs. Nghién cttu da lya chon 3
chung c6 hoat tinh hoda sinh cao Ian luwot dwgc xac
dinh la chiang L4 thudc chi vi khuan Burkholderia;
ching L6 thudc chi vi khudn Bacillus; chung C4

thudc chi vi khuan Pseudomonas.

H6 tro tai chinh

Nghién cttu nay dwoc hd tro théng qua

nhém nghién ctru manh, ma sO

NCM.DHH2020.13.

Mau thuin lgi ich

Céc tac gia tuyén bd khong c6 mau thuan

nao lién quan dén viéc xuat ban bai bao nay.
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