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TOM TAT

Thue vat cé6 mdi quan hé rat chit ché véi vi sinh vat dac biét 1a cac vi khuan ndi sinh. Nhidu nghién ctvu da chi
ra rang, vi khuan néi sinh c6 tac dong thiuc ddy ting trwéng thuc vat va kidm soat sinh hoc ddi véi cac tac nhan gay
bénh trén thwc vat. Vi khudn noi sinh da dwoc phan Iap t& nhidu loai thuc vat trong dé bao gdm ca cac cay tréng
néng nghiép va cay cé dai. Tuy nhién, nghién ctu vé vi khuén néi sinh trong cay nha dam (Aloe vera) con han ché.
Trong nghién ctru nay, 14 chang vi khuan néi sinh tir ré cay nha dam dwoc thu thap & ba vung khac nhau da dwoc
phan 1ap trén méi trwdng NA. 2 chiing trong sé 14 chiing vi khuan noi sinh phan 1ap dwoc cé khd nang déi khang véi
vi khudn Erwinia carotovora gay bénh théi nhiin 1a TB2 va TQ5, riéng ching TQ5 c6 kha nang khang vi khuan
Burkholderia glumae. Ching PT11 va TQ3 vira c6 kha nang phan gidi phosphate khé tan vira c6 kha nang sinh 1AA
véi ham lwong cao. Diéu kién nhiét d6 va pH thich hop nhat cho sy san sinh IAA cla hai ching vi khudn néi sinh nay
|4 35°C va pH 6.

Tu khéa: 1AA, vi khuan d6i khang, vi khuan néi sinh.

Isolation and Characteristics of Some Bacterial Endophytes from Root of Aloe Vera

ABSTRACT

Plants interact closely with microorganisms, especially endophytic bacteria. Many researches showed that
endophytic bacteria have positive effect on plant growth and render plants resistance against phytopathogens.
Bacterial endophytes have been isolated from different plants, including agricultural crops and wild plants. In this
study, 14 bacterial isolates from roots of Aloe vera collected from three different areas in Vietham were isolated on
NA medium. Among them, two isolates, designated as TB2 and TQ5 showed high activity against pathogenic soft rot,
Erwinia carotovora. Especially, TQ5 isolate showed resistance against both Burkholderia glumae and Erwinia
carotovora, which are two serious plant pathogenic bacteria. The other two isolates, PT11 and TQ3 exhibited
phosphate solubilizing capability and IAA producing activity. The optimum temperature and pH for IAA production of
these isolates were 35°C and 6.0, respectively.

Keywords: Antagonism, endophytic bacteria, IAA.

thé dugc phan 1ap tit cac ciy tréng néng nghiép

1. MO PAU

Vi sinh vat noi sinh la nhiing vi sinh vat
lién két vé6i thuc vat, séng trong cic mé sdng cua
cay chi ma khéng giy ra bat ky tac hai nao cho
cdy chu (Ahmed et al, 2012; Hallmann et al,,
1997). Cac vi sinh vat noi sinh phé bién bao gébm
cac loai ndm, vi khudn va xa khuén, ching c6
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hay cay cb hoang dai, tif ca cAy mdt 14 mam va
cay hai 14 mam. Mot s6 vi khuédn noi sinh c6 kha
ning thic ddy tang trudng thuc vat va kiém
soat sinh hoc véi cic tadc nhan giy bénh. Kha
ning thic ddy ting trudng thuc vat c6 thé thong
qua viéc cung cap céac chat dinh dudng cho cay,
diéu hoa cac phytohormone, hay lam tang tinh



kha dung cta cic nguyén t6 khoang. Cac nghién
ctiu da chtiing minh nhiéu vi khuén néi sinh c6
kha nang c¢d dinh N,, tdng hgp indole-3-acetic
acid, san sinh siderophore, ACC deaminase va
phan giai phosphate khé tan. Bén canh d6, vi
khuén néi sinh c¢6 kha ning kiém soat sinh hoc
v6i cac loai ndm, vi khuén va tuyén tring giy
bénh trén thuc vat. Do d6, khi cu tra trong mo
thyc vat, vi sinh vat néi sinh dem lai cho cay
tréong nhiéu diéu kién thuan lgi gitip cay trong
phat trién t6t (Dhanya and Padmavathy, 2014).
T nhiing 1¢i ich va tiém ning to 16n cua céc vi
sinh vat ndi sinh, viéc tim kiém va danh gia dic
diém cta cac vi sinh vat ndi sinh 14 mét huéng
di ding dén trong céng cudc phat trién mot nén
ndng nghiép sach va bén viing

Nha dam (Aloe vera) dudc biét dén 1a cay
dugc lidu quy, c6 chtia rat nhiéu hop chat sinh
hoc ¢6 tiém ning va da duge st dung phd bién
trong nganh céng nghiép dugc, cong nghiép thuc
pham va m§ phdm. Lép gel bén trong 14 cAy nha
dam chiia nhiéu hop chat phenol nhu aloin-A,
aloesin, isoaloeresin D, aloesin E dugc ting dung
trong diéu tri bénh ung budu, bénh tiéu dudng,
viém loét va bénh ung thu (Mamta Gupta et al.,
2012). O nuée ta, cdy nha dam chu yéu dugc
trong trén nhiing ving dit cat va dat pha cat
ven bién kém mau md, canh téc cac cAy trong
khac kém hiéu qua. Nhiéu nhém vi sinh vat c6
vai tro da dang trong sinh 1y hoc thuc vat c6 thé
dugc phat hién tu cdy nha dam. Tuy nhién, déc
tinh thdc ddy tang trudng thuc vat cta vi khudn
ndi sinh ti cAy nha dam van chua dugc nghién
ctiu day du.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Ré cay nha dam khde manh dugc thu thap
tu cac vung: Pha Tho, Thai Binh, Tuyén Quang.
MAu vi khudn gy bénh cay dudc cung cip tit bd
suu tap giéng cua Bd moén Vi sinh, Khoa Céng
nghé sinh hoc, Hoc vién Nong nghiép Viét Nam:
Erwinia carotovora ATCC 15713 tac nhin gy
bénh théi nhiin, Burkholderia glumae gy bénh
den 1ép hat laa.
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2.2. Phuong phap nghién ciu

2.2.1. Phan lap vi khuan néi sinh (Justin
and Christopher, 2003)

MAu ré cay sau khi dugde thu thap dugc rua
duéi voi nude chay dé loai bd @4t va sau d6 dude
cit thanh cac lat nho. Lat cit ré sau dé dudc
ngdm trong ethanol 99% trong 1 phit, rua lai
mau bing nudc cit vo trung 1 lan sau d6 tién
hanh kht trung vé6i natri hypoclorit 3,125%
trong 6 phut, ria mau bang nude cit vo tring 1
lan, ngdm mau trong ethanol 99% trong vong 30
gidy, riia mau bang nude cit vo trung 11an. Mau
sau khi kht trang duge kiém tra su vé trung bé
miét bang cach 14y 0,1ml nuéc riia mau lan cudi
cung cay trang trén dia petri chiia méi truong
NA (peptone 0,5%, cao thit bo 0,2%, cao nadm
men (yeast extract) 0,3%, NaCl 0,5%, agar 1,8%,
pH =7), &t mau & 30°C va quan sat su phat trién
cua vi khuéin sau 2 ngay. Néu khong c6 su phat
trién cta vi khudn va nidm trong thd nghiém
nay chiing té viéc khi trung da loai bd hoan
toan cac vi sinh vat trén bé mat ré. Mau ré nha
dam sau khi kht trung xong dugdc tham kho va
cdy trén méi truong NA ¢ 30°C trong 2 ngay dé
phan 14p vi khuén néi sinh.

2.2.2. Panh gia mét s6 dic diém sinh hoc
cua cac chung phan lap dugc

Pic diém sinh héa: Kha nang di déng
(Elbeltagy et al., 2000): Méi chung vi khuén
dugc cdy vao giéng 6 trung tidm ctua dia moéi
truong NA (nutrent agar) ban rén (0,2% agar) &
30°C, quan sat su khuéch tan cta vi khuén sau
24 gic. Hoat tinh cellulase duge xac dinh theo
phuong phap cua Singh et al, (2013) trén méi
truong c6 bé sung co chat CMC 1%, dung dich
dém citrate, i & 37°C, st dung dung dich lugol
1X lam thudc nhudém; Hoat tinh pectinase dugc
xac dinh theo phuong phap cua Cotty et al.
(1990) trén méi truong chtia 1g pectin, 2g agar
pha trong 100ml dém phosphate pH = 7, 1 &
37°C, st dung dung dich lugol 1X lam thuédc
nhudm. Kha ning phéan giai phosphate khé tan
(Singh et al., 2013): Chung vi khudn dudc cdy
chdm diém trén dia moi trudng Pikovaskya (1%
Glucose; 0,5% Cay(PO,), 0,05% (NH,,SO,;
0,02% NaCl; 0,01% MgSO0,.7TH,0; 0,02% KCI;
0,056% yeast extract; 0,0002% MnSO,.H,0;
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0,0002% FeSO,.7H,0, 2% agar, pH = 7) 6 30°C
trong 3 ngay. Ching vi khuén c6 kha ning phan
giai phosphate khé tan sé& tao vong sang xung
quanh khuén lac.

2.2.3. Khdo sat kha nidng sinh IAA cua cac
chiing vi khuin phan liap (Glickmann and
Dessaux, 1995)

Ham lugng IAA sinh ra dudc xac dinh bing
phuong phap so mau st dung thudc thi
Salkowski (300ml H,SO, 98%, 15ml FeCl,
0,5M). Cac chung vi khuén duge nuéi trong méi
truong NA c6 b6 sung 0,1% tryptophan, 30°C,
lac 200 vong/phit. Sau 48h, dich vi khuén dudc
ly tdm 5.500 vong/ phut trong 5 phat, thu
dich trong.

1ml dich trong dugc bd sung thém 2ml
thuéc tht Salkowski, lic déu, dé trong béng téi
trong 20 phit & nhiét d6 phong. Dung dich duge
so mau 6 budc séng 530nm. Ham lugng TAA
trong dung dich dugc xac dinh théng qua dudng
chuén st dung chit chudn 1a IAA (Merck), véi
dai nong do lan lugt 1la 0, 5, 10, 20, 30, 40
va 50 pg/ml.

2.2.4. Khio sat anh hudng cua nhiét dé va
pH dén kha néing sinh IAA ctia cac chiung
phan lap

Cac chtng vi khuén chon loc duge nudi cdy
truong NA
L-Tryptophan (100 mg/l) trong hai ngay 6 cac
mtic nhiét do (25, 30, 35°C) va dai pH (4-8). Sau
d6 tién hanh xac dinh ham lugng IAA sinh ra.

trén moéi Iong c6 bd sung

Khao sat kha ning d6i khang cua cac ching
vi khuén phan lap v6i mot s6 vi khudn gay bénh
cdy theo phuong phap théi thach (Nguyén Lan
Diing va Pham Thi Tran Chau, 1978)

Vi khuén néi sinh duge cdy déu trén dia
petri chtia méi truong NA. Sau 2 ngay nudi cay,
thoi thach vi khuadn dude cdy vao dia petri chia
méi truong LB da dude cdy trai vi khuén gay
bénh cdy 11 6 nhiét d6 4 - 8°C trong khoang 4 - 8
gid dé chat khang khudn khuéch tan vao moéi
truong, sau d6 nudi cdy d 37°C va quan sat két
qua sau 16h.
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3. KET QUA VA THAO LUAN

3.1. Mot s6 dic diém cha cac ching vi
khuin néi sinh duge phan lap

T cAc mau ré cdy nha dam thu dugdc ¢ ba
vung Phu Tho, Tuyén Quang, Thai Binh, ching
t6i da phan lap dude 14 mAu vi khuédn nbi sinh
dudgc goi 1a chung phan 1ap (Bang 1).

Céc chung nay dudc ky hiéu theo dia diém
14y mau va dugc danh sb thi tu. Cac chung vi
khuén ndi sinh phan lap dudc c¢6 hinh théi, kich
thuée khuén lac va mau séc da dang. Cac khuan
lac déu c6 bé mét tron, tron déu hoic lugn séng;
mau tring, tring duc, mau vang nhat, vang
cam hodc mau nau. Trong s6 14 chung phan lap
duge c¢6 12 chung 1a truc khuén, 2 ching 1a cau
khuén; ¢6 3 vi khuidn Gram am va 11 vi khuén
Gram duong. Cac chtiing phéan lap dude c6 khudn
lac tron déu, mau tring va vang chiém da s6. T&
bao cta da s6 cac ching nay c6 hinh que, ngin.
Két qua nay phit hgp véi cac nghién ctu khac vé
dac diém hinh thai cta mét s6 vi khuén ndi
sinh. Nguyén Hiiu Hiép va cs. (2008) da bao cao
khuén lac ctia cac vi khuén néi sinh dudc phan
lap ti cAy mia c6 dang tron, mép khuén lac
nguyén, da s6 c6 mau vang cam, mdt s6 dong cé
mau vang nhat va da s6 c6 dang que ngén. Két
qua nghién ctu cua Luong Thi Hong Hiép va
Cao Ngoc Diép (2011) ciing béo céo vé dic diém
hinh théi cta vi khuén néi sinh va cé su tuong
dong véi hinh thai ciua céc vi khuidn phan lap
dugc trong nghién ctu nay.Singh et al. (2013)
da béo céo vé dac diém hinh thai cta vi khuin
noi sinh nhu khuén lac ¢6 dang tron, ria tron
déu hoac lugn séng, hinh thai t& bao chi€m phan
160 14 truc khudn ngén.

Kha ning di dong cting nhu viéc thé hién
hoat tinh cellulase, hoat tinh pectinase la
nhiing dic diém sinh héa quan trong gidp vi
khuén néi sinh c6 thé xdm nhap va di chuyén
bén trong mé thuc vat. Trong s6 14 ching vi
khuén ndi sinh phan lap dudc c6 8 ching c6 kha
nang di dong: PT11, PT17, TB2, TB17, TQ3,
TQ4, TQ6 va TQ8; 5 chiung c6 hoat tinh
cellulose: PT2, PT5, TB2, TQ3 va TQ5, chi c6 2
ching c6 hoat tinh pectinase: TQ3 va TQ4
(Béng 2).
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Bang 1. Hinh thai khuin lac, hinh thai t&€ bao ctia

cac chung vi khuin néi sinh duge phan lap

Hinh thai khuan lac

Ching — — A — Hinh thai té bao hpuom
Bé mat Pac tinh quang hoc  Mép khuan lac Mau sac
PT2 Tron nhay Puc Tron déu Vang nhat Trwe khuan ngén +
PT5 Tron béng Puc Lwon séng Nau Trwe khuén ngén +
PT11 Tron béng Trong Tron déu Tréng Trwe khuén ngén -
PT17 Tron béng Puc Tron déu Vang nhat Cau khuén +
TB2 Tron béng Puc Lwon séng Vang nhat Trwe khuén ngén +
TB7 Tron béng Puc Lwon séng Nau Trwe khuén ngén +
TBS Tron béng Puc Tron déu Tréng duc Trwe khuan ngén +
TB17 Tron béng Puc Tron déu Trang Trwe khuan ngén +
TB18 Tron béng Puc Tron déu Nau Trwe khuén ngén +
TQ3 Tron nhay Trong Tron déu Vang cam Trwe khuan ngén +
TQ4 Tron béng Trong Tron déu Tréng duc Trwe khuan ngén +
TQ5 Tron nhay Puc Tron déu Vang nhat Cau khuén -
TQ6 Tron nhay Trong Tron déu Tréng duc Trwe khuan ngén -
TQ8 Tron nhay Puc Lwon séng Tréng duc Trwe khuan ngén +

Chii thich: (+) bit mau thuéec nhuém Gram; (-) khong bit mau thuéc nhuém Gram

Bang 2. Mot s6 dic diém dic trung clia cac ching vi khuin néi sinh duge phan lap

DPac diém hda sinh

Chiing Cellulase Pectinase Kha nang di dong l;uisnfhnagteprlzﬁg gji Kha nang sinh IAA
PT2 + - - + -
PT5 + - - - -
PT11 - - + + +
PT17 - - + - +
TB2 + - + - -
TB7 - - - + -
TBS - - - - -
TB17 - - + + -
TB18 - - - + -
TQ3 + + + + +
TQ4 - + + - +
TQ5 + - - + -
TQ6 - - + + +
TQ8 - - + - -

Ghi chu: (+) ¢6 hoat tinh; (-) khéng co hoat tinh

Déi v6i cac vi khudn thic ddy tang trudng trong. Trong s6 14 chung vi khudn néi sinh

thuc vat, kha nang phan gidi phosphate khé tan phan lap dudc c6 8 chtung vi khuén thé hién kha

dugc xem la mo6t trong nhiing dac tinh quan ning phan gidi phosphate khé tan (Bang 2):
trong lién quan dén ngudn dinh dudng cta cay PT2, PT11, TB7, TB17, TB18, TQ3, TQ5 va
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TQ6. Cao Ngoc Diép va Phan Thi Nha (2011) da
phan lap dude 45 ching vi khudn néi sinh ti
cay dia c6 kha néng hoa tan 1an khoé tan.

TAA 14 mdt hormone sinh trudng § thuc vat
thuoc nhém auxin, gép phan quan trong vao
kich thich sinh trudng cta cdy trong bing cach
ting su phét trién cua ré, s6 lugng ré (Dhanya
and Padmavathy, 2014). Trong s6 14 chung vi
khuén ndi sinh phéan lap dudc ¢6 5 chung c6 kha
nang san sinh IAA. Bing phuong phap so mau
Salkovski, x4c dinh dugc hai chung PT11 va
TQ3 c6 kha ning sinh IAA manh nh4t v6i ham
luong IAA san sinh ra moéi truong sau 6 ngay
nudi cdy. Chiing toi tién hanh khao sat tac dong
ctia nhiét do va pH moéi trusng nudi ciy téi kha
nang tong hop IAA cta hai chung nay

Nhiét @6 va pH la cac tac nhin vat 1y khong
nhiing anh hudng dén sinh trudng cta vi khuén
ma con anh hudng siu sic t6i kha ning sinh ra
cac chat c6 hoat tinh sinh hoc ctia ching. Do d6,
viéc xac dinh anh hudng ctia nhiét d6 va pH moi
truong dén kha niang sinh IAA cua cac chung vi
khuén phan lap dudc 1a can thiét.

Sau 4 - 5 ngay nudi lic 6 cac mtc nhiét do
nghién ctu (25, 30 va 35°C) trong to6i, ham
luong IAA trong dich nuéi dugc xac dinh. Kha
ning sinh IAA cta chiing PT11 va TQ3 déu dat
cao nhat khi nuéi & 35°C, dat lan lugt la
36,32 pg/ml va 16,49 pg/ml; khi nudi 6 25°C hai
ching nay sinh IAA thap nhat (Hinh 2a). Diéu
nay c6 thé dude giai thich do cac chtung vi khuin
nay dugc phin lap tit cAy nha dam, mét loai cay

~ 50
2 0 25 m30 W35
S I
< 30
= .
= 20 = =
£ 10 =
,E 0
PT11 TQ3
Nhiét 4o, °C

@

chiu dudc nhiét d6 cao va thuong dudc tréng &
nhiing khu vuc c6 diéu kién khi hau néng néng.
So véi lugng TAA dudce tong hop béi cac chung vi
khuén néi sinh tit cdy dau (Pham Quang Hung
and Annapurna, 2004) thi cac chiing ching t6i
phan lap duge c6 thé tong hop dude IAA v6i ham
lugng tuong duong va cao hon mot chit, tuy
nhién van thap hon k&t qua thu dudc béi
Tsavkelova et al. (2007).

Chung PT11 va TQ3 déu c6 kha nang sinh
IAA cao khi nuéi trong méi truong cé dai pH
rong tu 5,0 dén 8,0; trong d6 ham luong IAA dat
cao nhat khi nudi hai chiing nay 6 méi trudng cé
pH 6,0, dat 1a 23,23 pg/ml (PT11) va chung TQ3
14 17,18 ug/ml (Hinh 2b).

3.2. Kha ning d6i khang cua cac chung vi
khuin néi sinh véi cac chung vi khuan gay
bénh cay

Vi khudn ndi sinh duge biét dén nhu la
nhan t& kiém soat sinh hoc véi cac tac nhan gay
bénh hai thuc vat (Berg and Hallmann, 2006;
Scherwinski et al, 2008; Malfanova et al.,
2011). Chiing t6i danh gia kha ning tc ché su
phat trién cta vi khudn gay bénh théi nhin va
gay lem 1ép hat ctia 14 ching vi khuén néi sinh
méi phan lap. Két qua 2 chung trong s6 14
chting vi khuén noi sinh phan lap duge c6 kha
nang d6i khang véi vi khuén Erwinia carotovora
ATCC 15713 gay bénh théil nhiin 1a TB2 va
TQ5, rieng ching TQ5 c6 kha ning khang vi
khuén Burkholderia glumae (Bang 3).

30
= PT11 mTQ3
£ 25 T
220 I I T
s I :
= 15
- I I il
£ 10 -
5
E
-1
=
4 5 6 7 8
pH

(b)

Hinh 2. Anh huéng ctia nhiét dé (a)
va pH (b) dén kha nang sinh IAA cta chung PT11 va TQ3
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Bang 3. Kha niang khang vi khuin gay bénh cay

cuia cac ching vi khuin néi sinh duge phan lap

VKNS

Erwinia carotovora TCC 15713

Burkholderia glumae

PT2
PT5
PT11
PT17
TB2
TB7
TBS
TB17
TB18
TQ3
TQ4
TQ5
TQ6
TQ8

Ghi chii: VKNS-vi khuan néi sinh; (+) c6 kha nang déi khang; (-) khong c6 kha nang doi khang

Vi khuédn Erwinia carotovora gy bénh trén
nhiéu déi tugng cay tréong nhu khoai tay, ca rot,
dua chudt va ca chua lam anh hudng dang ké
dén ning suit va chat lugng néng san. Trong
khi d6, vi khuadn Burkholderia glumae gay lép
hat va lam théi than, géc lda 1am anh hudng rat
16n dén san lugng lda. Cac bién phap phong tri
chti yéu van 1a st dung cac loai thudc héa hoc
két hop véi cac bién phap canh tac hop ly. Do d6,
viéc tim ra duge 2 ching vi khudn néi sinh c6
kha nang kiém soat sinh hoc véi vi khuén
Burkholderia glumae va Erwinia carotovora c6
v nghia thuc t& 16n, c6 tiém niang dé tng dung
lam ché& phdm sinh hoc gép phan x4y dung mot
nén noéng nghiép sach va bén viing.

4. KET LUAN

Ti cac mau ré cdy nha dam khac nhau,
ching t6i da phan lap duge 14 chtng vi khudn
noi sinh; trong d6 ching PT11 va TQ3 biéu hién
kha n#ng phan giai phosphate khé tan va kha
ning sinh IAA v6i ham lugng cao. Diéu kién
nhiét do6 va pH thich hgp nhat cho su san sinh

IAA cta hai chung vi khudn néi sinh nay la
35°C va pH = 6.

Trong diéu kién phong thi nghiém, trong s6
14 chtng vi khuén nbi sinh phan lap dude, ching
TB2 va TQ5 khang Erwinia carotovoraATCC
15713, riéng chung TQ5 c6 kha niang d61 khang
vi khuén gay Burkholderia glumae.
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