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Vi khuén noi sinh 1a nhitg vi khu4n s6ng bén trong cay chu, khong gay hai cay chi. Nguoc lai
ching c6 thé mang lai mot so loi ich cho cay cha thong qua qua trinh téng hop cac
phytohormone, phan giai phosphate khé tan va sinh siderophore, ting cuong hap thu dinh duéng
va tinh khang bénh ctia cay chi. Trong nghién ctru nay, 4 ching vi khuén noi sinh (RH2.1, RH2.2,
RH5.1 va RH5.2) da duoc phan lap tir ré cay huong nhu tim va danh gia cac dac tinh kich thich
sinh truéng thuc vat. Cac ching vi khudn noéi sinh nay cé kha niang phan giai phosphate kho tan,
sinh siderophore va téng hop IAA vé6i nong do tir 36,0; 73,9; 49,95; 8,16 pg/ml. Ching RH2.2 c6
kha ning sinh IAA cao nhat sau 72 gi¢ nuéi cdy tai diéu kién nhiét do 30 - 35°C trong mdi truong
c6 pH=7, ngudn cac bon 1a glucose va lactose, ngudn nitrogen 1a peptone. Cac ching vi khuin noi
sinh nay 1a nguén vat liéu tiém nang trong san xuat cac ché phdm sinh hoc phuc vu san xuit néng

nghiép bén viing.

Titkhoéa: Vi khudn noi sinh, hoa tan phosphate, tong hop siderophore, IAA, hirong nhu tim.

1. BAT VAN BE

Cay huong nhu tim hay huwong nhu tia
(Ocimum sanctum L.) 1a loai cay nho, song hang
nam hay lau nam. Than va canh c6 mau tia, co6
long quap. Hoa mau tim, moc thanh chum, xép
thanh vong tr 6 - 8 hoa/chum. Huong nhu tim
duoc tréng rat phd bién & Viét Nam, tir cac viung
déng bang dén ving mién nui cao. Theo y hoc ¢6
truyén, huong nhu tim 1a mot vi thudc cé tinh 4m,
vi cay. Cac bo phan khac nhau (14, than, hoa, ré,
hat va tham chi toan bd cay) cta ciy huwong nhu
tim cting duoc st dung dé chita cac bénh nhu:
Cam mao, dau bung, viem phé quan, sot rét, tiéu
chay, kiét ly, bénh ngoai da, viem khdp, bénh vé
mat, con trung can, khang khudn, bdo veé tim
mach...[1]. Trong cay huong nhu tim, tinh dau
chiém ty lé khoang 0,2 - 0,3% (khoi luong tuoi),
chtta cac thanh phan gém: Ogenola (45 - 70%),
khoang 20% ete metylic cua ogenola va 3%

carvacrol, o.xymen, p.xymen, camphen, limonene,
o va B pinene. Ogenola 12 mot vi thudc rat can thiét
dung trong nha khoa va trong viéc téng hop chat
vanillin [1].

Vi khu4n noi sinh 1a nhitng vi sinh vat séng
bén trong cay nhung khong gay hai cho cay chq,
nguoc lai con cung cdp nhiéu dic tinh c6 loi cho
qua trinh sinh treéong va phat trién ctia cay chu [2].
Mot trong nhitng vai trd quan trong ctia vi khuin
noi sinh ddi voi su sinh tredng cla thuc vat 1a kha
ning téng hop cac phytohormone, vi du nhu
Indole 3 acetic axit (IAA), mot phytohormone thiic
day sy tang truong cta cay [2, 3]. Ben canh do, vi
khuén noi sinh con c6 kha ning ting ham luong
cac chat khoang, ting kha ning khang bénh,
chong lai cac diéu kién bat loi cia moi truong,
tang tinh mién dich cho cay trong. Hién nay, da co6
nhiéu nghién cttu tng dung vi sinh vat noi sinh dé
san xuat phan bon, thudc trir sau, ché phdm sinh
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hoc trong nong nghiép hay duoc phdm tng dung
trong linh vuc y t€ va my phdm. Nghién cttu nay
duoc tién hanh véi muc dich tuyén chon dugc mot
s6 chiing vi khu4n ndi sinh tir cdy huong nhu tim
c6 tiém nang kich thich tang trudng cay trong dé
ung dung trong canh tac cay huong nhu noéi riéng,
cay duoc lieu noi chung theo huéng an toan, dam
bao chat lwong san phdm tng dung trong san xuat
duoc liéu.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thu thap méu

Cac mau ré cay huong nhu tim khoe manh,
khong cé triéu ching bénh duwogc thu thap tir Vién
Duoc liéu. Sau do, cac mau duoc chuyén vé Phong
Thi nghiém thudoc Bo moén Coéng nghé vi sinh,
Khoa Céng nghé sinh hoc, Hoc vién Nong nghiép
Viét Nam dé tién hanh nghién ctru va duoc bao
quan & 4°C cho dén khi phan lap.

2.2. Phuong phap nghién ciru
2.2.1 Phan Ip vi khudn noi sinh

Mau ré cay huong nhu tim sau thu thap duoc
rira nhiéu lan bang nudc sach dé loai bé dat bam
& ré va cat thanh cac doan nhé dai 1 - 2 cm. Cac
doan ré sau d6 duoc ngam trong ethanol 70%
trong 3 phut, rtra lai bing nudc cat vo trung, tiép
tuc khtr trung bang NaOCl trong 3 phut, ethanol
70% trong 30 gidy va rira lai bing nudc cit vo
cung dé loai bé héa chit bam trén bé mit ré. Dé
kiém tra su vo trung bé mat, sau khi khtr tring
0,1 ml nuéc rira 1an cudi cung duoc cdy trang trén
dia petri chita moi trwong Nutrient Agar (NA).
Céc dia nay sau d6 duoc dat trong t nuoi & diéu
kién nhiét 3o 30°C trong 48 gi¢ va quan sat su
phat trién ctia vi khudn. Néu khong c6 sy phat
trién cta vi khuén thi viéc khir tring mau da dat
yéu cau. Mau ré cay huong nhu tim sau khi xt
trung xong duoc cat thanh cac doan 0,5 cm va dat
trén moi truong NA va 4 & diéu kién nhiéet do
30°C. Quan sat sy hinh thanh khuén lac sau 2 - 4
ngay. Cac khudn lac thuin duoc cay chuyén trén
moi treong LB va duoc bao quan trong ong thach
nghiéng & 4°C dé tién hanh cac thi nghiém tiép
theo [4].

2.2.2. Danh gida khd nang phan gidi phosphate
kho tan cia cdc chiing vi khudn

Cac chung vi khuan sau khi dugc 1am thuan sé
duoc tién hanh nudi trong éng nghiém chaa 5 ml
moi truong NBRIP 1ong (10 g/l glucose, 5 g/l
Ca,(PO,),, 5 g/1 MgCl,.6H,0, 0,25 g/1 MgS0,.7H,0,
0,2 g/1KCl, 0,1 g/1 (NH,),SO,) u & diéu kién nhiét
do 30°C trong 4 ngay voi toc do lic 200
vong/phut. Dich nuéi duoc ly thm & toc do 10.000
vong/phut trong 10 phat & diéu kién nhiét do 4°C.
Phan dich néi duoc thu va xac dinh ham luong
PO,* biang phuong phap xanh Molybdate [4], cu
thé nhu sau: Chuyén 50 ul dich ndi vao 6ng
nghiém va bé sung 3,45 ml nuoc cit sau d6 thém
vao 1,5 ml dung dich thudc thi (ty 1é mau va thudc
thir1a 7: 3) va 4 & diéu kién nhiet do 37°C trong 1
gio. Do OD & budc song 820 nm va thay gia tri OD
vao duong chuin y = 0,2878x + 0,0429, R2 = 0,9919
dé tinh nong d6 phosphate duoc giai phéng vao
moi truong

2.2.3. Ddnh gid kha nang sinh siderophore

Céc chung vi khuédn noi sinh duoc cdy trén
modi treong CAS dic & 30°C trong 48 gio. Vi khuin
st dung sit trong moi truong sé tiét vao moi
truong hop chat siderophore lam xudt hién vung
mau cam xung quanh khuén lac. Méi truong CAS
gdém 60,5 mg chrome azurol S (CAS), 72,9 mg
hexadecyltrimetyl amoni bromua (HDTMA), 30,24 g
Piperazin-1,4-bis (axit 2-ethanesulfonic) (PIPETS), 1
mM FeCl;.6H,O trong 10 ml HCI 10 mM, agar
0,9% w/v) [5].

2.2.4. Xdc dinh kha nang tong hop IAA

Céc ching vi khuidn méi phan lap duoc nuoi
trong moi truong Nutrient Broth (NB) c6 bd sung
1 g/1 tryptophan, nudi & diéu kién nhiet do 30°C va
lac & diéu kién 200 vong/phut. Nong do IAA trong
dich nuéi vi khudn duoc dinh luong bing thudc
thtr Salkowski [6]. Sau 72 gid nuoi, dich vi khuin
duoc ly tam ¢ diéu kién 6.000 vong/phut trong 10
phut va dich trong duoc thu lai. Chuyén 1 ml dich
trong thu duogc vao cac éng nghiém va tron véi 2
ml thudc thit Salkowski (300 ml H,SO, 98%, 15 ml
FeCl, 0,5 M) lac déu, dé trong bong téi trong 20
phut & nhiét d6 phong dé phan tng tao mau xay ra
hoan toan. Dung dich duoc so mau & buéc séng A
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= 530 nm. Két qua do OD ctia cac chiing phan lap
duoc thay vao phuong trinh @6 thi duong chuin y
=0,0054x + 0,0096, R2 = 0,994, tir d6 tinh toan duoc
néong do IAA duoc téng hop béi cac ching vi
khuén thi nghiém.

2.2.5. Khdo sat mot sé yéu to anh hudng dén
kha nang sinh tong hop IAA

Anh huong cua pH, nhiét do mor truong va
thor gian nuéi cdy. Thi nghiém duoc b6 tri theo
kiéu mot nhan t6. Cac ching vi khuin duoc nuoi
cay trén moi truong NB cé bd sung Ltryptophan
(1 g/1) voi céac gia tri pH moi truong ban dau 1a 5,
6, 7, 8 va 9, ham luwong IAA trong dich duoc xac
dinh sau 72 gi¢ nuoi cdy. Sau khi xac dinh duoc
pH moi treong thich hop, kha ning téng hop IAA
ctia cac chiing vi khudn duoc xac dinh sau 1, 2, 3, 4
va 5 ngay nudi cay.

Anh hudng cua nguén cdc bon va nitrogen:
Cac ching vi khuén chon loc dugc nudi cdy trong
moi truong thi nghiém gém mudi khoang co ban
c6 b6 sung them 1% cac nguodn cac bon (lactose,
sucrose, tinh bot, D-sorbitol va mannitol) dé xac
dinh anh hudng ctia nguén céac bon. Pé tim duoc
nguén nitrogen phu hop, cac ching vi khu4n duoc
nudi trong moi truong co ngudn cac bon phu hop
b6 sung 0,1% ngudn nitrogen (peptone, NH,NO,,
(NH,),SO, , NH,CI va KNO,) trong 72 gio> ¢ diéu
kién nhiét 6 30°C. Ham luong IAA duwoc xac dinh
& nhu da mo ta tai muc 2.2.4.

2.3. Méi truong

Moi truong khoang co ban dé khao sat anh
hudng ctia nguédn cac bon: 2 g/1 NH,),SO,; 0,2 g/1
MgSO,.7H,0; 0,5 g/1 NaH,PO,.H,O0; 0,1 g/l
CaCl,.2H,0 ; 0,5 g/1 KH,PO,; 1 lit nuéc cat. Moi
truong khoang co ban dé khao sat anh hudng clia
nguon nitrogen: 1,36 g/1 KH,PO,; 0,03 g/1 CaCl,,
2,13 g/1 NaH,PO,; 0,2 g/1 MgS0,.7H,0; 0,01 g/1
FeSO,.7H,0; 10 g/1 ngudn cac bon (thich hop voi
ting chiing vi sinh vat); 1 lit nuéc cat. Moi truong
thach nutrient agar (NA): 5 g/l peptone; 5 g/1
NaCl; 2 g/1 cao thit ; 2 g/1 cao ndm men; 15 g/1
agar. Moi truong nutrient broth (NB): 5 g/1
peptone; 5 g/1 NaCl; 2 g/1 cao thit; 2 g/1 cao ndm
men, 1 lit nudc cat.

2.4. Thoi gian va dia diém nghién ctru

Nghién ctu nay duwoc thuc hién tir thang
10/2022 - 5/2023 tai Phong Thi nghiém Coéng
ngheé vi sinh, Khoa Cong nghé sinh hoc, Hoc vién
Nong nghiép Viet Nam va Phong Thi nghiém cta
Vién Bao vé thuc vat, Vien Khoa hoc Nong nghiép
Viét Nam

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap, tuyén chon cac ching vi khu4n
noi sinh ¢6 kha ning hoa tan phosphate

Tir mau cay huong nhu tim thu thap tir Vién
Duoc liéu, 18 chiing vi khudn noéi sinh khac nhau
da duoc phan 1ap trén moi truong LB. Cac ching
vi khudn noi sinh nay duoc cdy chuyén vao moi
truong NBRIP dé danh gia kha ning phan giai
phosphate kho tan. Sau 48 gio nudi cdy & diéu kién
nhiét do 30°C, toc do lac 200 vong/pht, tién hanh
ly tam dich nuoi cdy va thu dich ndi. Két qua thu
duoc trén co s& so mau theo phuong phap duoc
mo ta tai muc 2.2.2 cho thay, 10 chiing trong s6 18
chang vi khudn noi sinh c6 kha ning phan giai
duoc phosphate kho tan la: H1, H9, H3, H5, RH2.1,
RH2.2, RH5.1, RH5.2, RH6.1 va RH6.2 (Hinh 1).
Néng do PO,* duoc cac chung vi khuin néi sinh
nay giai phong dao dong 0,15 - 6,92 mg/1. Ching
RH2.2 biéu hién hoat tinh phan giai phosphate kho
tan trong dung dich manh nhat, luong PO,*> duoc
giai phong dat 6,92 mg/l. Kha nang phan giai
phosphate kho tan ctia chang H1 1a thap nhat, chi
giai phong duoc 0,15 mg/1 PO,?, cac chiing con lai
biéu hién kha nang phan gidi phosphate khé tan &
mtuc trung binh so v6i chung RH2.2 (Hinh 1).

Phospho la nguyén t6 dinh duong quan trong,
tham gia vao cac qua trinh trao d6i chat, ho hap,
quang hop cta cay trong, ciu tric clia cic axit
nuclieic, cic phan t&r cao nang lugng ATP, ADP,
phospholipid. Phan bon chita phospho giup kich
thich su phat trién cta ré, lam ctmg cay, cai thién
st hinh thanh hoa, d4u hat va cai thién chat luong
san phdm. Thiéu phospho sé anh hudng t6i qua
trinh sinh truéng va phat trién cda cay trong. Sy
thiéu hut phospho thuong dwoc ngudi san xudt
khac phuc bing cach bén phan lan héa hoc. Tuy
nhién, mot phan luong phan lan bén vao dat sé bi
c6 dinh boi cac cation kim loai nhu Ca*, Fe* hay
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ATP* tao thanh cac hop chat phosphate khé tan, lam
giam hiéu qua st dung phan lan.

Vi sinh vat st dung nhiéu phuong thic khac
nhau nhu tiét ra cac axit hitu co hay téng hop
siderophore. Cac axit hitu co cung v6i cac nhom
carboxyl, hydroxyl sé chelate cac cation kim loai
gan voi PO,* hay giam pH moi truong xung quanh
tir d6 1am tang luong PO,*> duoc giai phong. Cac
hop chat phospho hitu co sé dugc khoang hoa boi
cac enzyme duoc vi sinh vat tiét ra [7]. Trong thi

Cic chung vi khudn noi snh

nghiém nay, cac hop chat chia phospho dugc st
dung 1a chat vo co nén c6 thé két luan cac ching vi
sinh vat néi sinh méi duoc phan lap da tiét vao moi
truong cac hop chat siderophore hodc téng hop
cac axit hitu co dé ting cuong kha ning hoa tan
phosphate trong moéi truong nudi cdy. Cac ching
vi khudn néi sinh cé kha nang phan giai phosphate
khé tan dwoc danh gia khd ning téng hop
siderophore.

Ham lwong phosphate (mg/1)

Hinh 1. Kha ning phan giai phosphate kho tan cfia cac ching vi khuin noi sinh

3.2. banh gia kha ning tdng hop siderophore

Siderophore 1a hop chat do vi khuén tiét ra dé
thu nhan céc ion sit (Fe?) tr moi truong khi
chung song trong diéu kién thiéu sat, vi thé giup
cay trong vuot qua khé khan do thiéu sat. Vi sinh
vat gay bénh ciing can sit dé sinh trudng, tuy

nhién ai luc voi sit ctia cay trong va vi sinh vat
httu ich manh hon 4i luc véi sit ctia cac vi sinh vat
gay bénh. Diéu nay lam gidm kha nang sinh
treéng ctia mam bénh trong moi truong [8] va
thuc ddy su sinh trudng va phat trién cta cay chu

[91.

Hinh 2. Kha niing sinh siderophore ctia mot s6 ching vi khuin noi sinh trén moi trueong CAS

Mau vang cam xuét hién xung quanh khuén
lac ctia mot s6 ching vi khudn noi sinh méi duoc
phan 1ap c6 kha nang phan giai phosphate kho tan
gom: RH2.1 va RH5.1 (Hinh 2). biéu d6 ching té
ching c6 kha niang san xuat siderophore, vi theo
nhu mo ta vé dac tinh cia cac chung vi sinh vat
sinh siderophore [9], cac vi sinh vat sinh

siderophore sé c6 mau vang cam trén moi truong
CAS.

3.3. Kha ning sinh téng hop IAA cia cac
ching vi khuan tuyén chon

Cac ching vi khuidn c6 kha nang phan giai
phosphate kho tan duoc nu6i trong moi truong NB
c6 b6 sung 1 g/1 tryptophan & diéu kién nhiét do
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30°C va liac 200 vong/phut. Sau 72 gid nudi cdy,
dich nuéi cdy cac ching vi khudn néi sinh duoc ly
tam va dich néi dugc thu dé xac dinh néng do IAA
co6 trong dich. Cac ching RH2.1, RH2.2, RH5.1 va
RH5.2 c6 kha nang téng hop IAA véi nong do IAA
dat lan luot 1a 36,0; 73,9; 49,95 ; 8,16 pg/ml. Céac
ching vi khu4n noi sinh nay cé tiém ning phan
giai phosphate kho tan va tdng hop IAA duogc st
dung trong céc thi nghiém tiép theo (Hinh 3).
2
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w
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RHS5.1

Cac ching vi khuin ndi sinh

Hinh 3. Néng d6 IAA duoc tdng hop béi cac vi
khuén noi sinh duoc tuyén chon

IAA 1a hormone kich thich sinh truéng ctia cay
trong, duoc tong hop bdi ca cay trong va vi sinh
vat. Vi sinh vat stt dung mot s6 con duong sinh
téng hop IAA khéac nhau, mot ching vi khuin doi
khi ciing st dung nhiéu hon mot con dudng sinh
téng hop IAA. Nong do IAA duoc tdng hop phu

BERH2.1 ®ERH2.2 =#RHS1 SRHS.2

Nong d9 IAA (ng/ml)

A pH mbi trwong nubdi cic ching vi khuin nbi sinh

B

thudc vao con duong sinh tong hop ma chiing vi
sinh vat st dung. Vi tri phan bé cta cac gen tham
gia vao con duong sinh tong hop IAA c6 thé phan
bo trén nhiém sic thé hoac ADN plasmid. Co ché
diéu hoa sinh téng hop IAA ciing nhu cac enzyme
co thé chuyén IAA tir trang thai hoat dong sang
trang thai nghi/bat hoat [10]. Do d6, cac ching vi
sinh vat noi sinh dwoc phan lap tit cac cay trong
khac nhau c6 kha ning t6ng hop luong IAA khong
giong nhau. Vi khu4n néi sinh duoc phan lap tir ré
cay nha dam téng hop IAA véi ham luong tir 17,18 -
23,23 pg/ml [11]. Nghién cttu ctia Pham Hong
Hién va cs (2021) [4] cho thdy, ham lwong IAA
duoc cac ching vi khudn noi sinh phan lap tir ré
cay su téng hop dat tir 4,34 - 47,02 pg/ml.

3.4. Anh hudng ciia moi truong nudi dén kha
nang sinh téng hop IAA

3.4.1. Anh huong cua pH, nhiét dé mor truong
vad thot gian nuoi

Cac chtng vi khuin noi sinh duoc tuyén chon
gom RH2.1, RH2.2, RH5.1 va RH5.2 duoc nuoi ciy
trong moi truong NB ¢ bd sung 1 g/1 tryptophan
& diéu kien nhiét do 30°C, lac 200 vong/phut voi
cac gia tri pH méi truong ban dau twong tmg 1a 5,
6,7, 8va9. Sau 72 gio nudi cdy, tién hanh ly tam
dich nuoi cay va dinh luong IAA Muc 2.2.4.)

20 BRH1.0 @RH2.1 @RH2.2 8RHS.1 8RHS.2

Nong d TAA (ug/ml)

Nhiét do moi tredng nuobi (°C)

Hinh 4. Anh hudng ciia pH (A) va nhiét &6 méi truomg nuéi (B) dén kha nang téng hop IAA cia cac
chiing vi khuén ngi sinh duoc tuyén chon

Khi duoc nuoéi cdy trong moi truong c6 pH =7,
cac chtng vi khuén noéi sinh c6 kha nang téng hop
duoc ham luong IAA nhiéu nhat, dao dong 8,16 -
73,9 pg/ml (Hinh 4A). Trong diéu kién pH cta
moi treong nudi cdy cac chung vi khudn noi sinh
thap hodc cao hon 7, lugng IAA duoc téng hop boi
cac ching vi khuin noi sinh nay bi gidm dang ké,

dic biét trong diéu kién moi treong axit (Hinh
4A).

Anh hudng ctia diéu kién nhiét do moi truong
nudi cdy (20, 25, 30 va 35°C) dén ndong do IAA
duoc tong hop bdi cac ching RH2.1, RH2.2, RH5.1
va RH5.2 da duoc danh gia. Nhiét do thich hop dé
cac chang vi khuén néi sinh tdng hop IAA 13 trong
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khoang nhiét do 30 - 35°C (Hinh 4B). Diéu kién
nhiét d0 moéi truong nuoi cdy tir 20 - 25°C da lam
giam ham luong IAA duoc téng hop béi cac ching
vi khu4n ndi sinh thi nghiém.

biéu kién pH thdp da han ché su phat trién
cta thuc vat, vi trong diéu kién pH thap, dat dé bi
chua, 1am néng do moét s6 ion kim loai dat dén
mtc do doc hai cho dat va cay, lam anh huéng toi
qua trinh sinh truéng ctia vi sinh vat [3], [12].
Mohite (2013) [3] da két luan, cac ching vi khuin
téong hop IAA cao nhat khi pH méi truong trong
khoang 7 - 9. Luong IAA duoc téng hop nhiéu nhat
béi hai chiing vi khudn HY9 va TT3 trong nghién
ctru ciia Pham Hoéng Hién va cs (2022) [13], khi
pH moi truong nuoi bang 7. Cac ching vi khuin
ndi sinh duoc phan 1ap tir ré cay su c6 kha nang
téng hop IAA nhiéu nhat khi duoc nuoi cdy trong
moi truong c6 pH 7 - 8 [14]. Nghién ctu cua
Chandra va cs (2018) [12] cho thay, cac ching vi
sinh vat c6 thé t6ng hop IAA khi pH moéi truong
trong khoang 5 - 9. Adeleke va cs (2022) [2] cho
rang, chiing Stenotrophomonas indicatrix BOVIS40
téng hop nhiéu nhét IAA trong diéu kién pH=7. Co
thé khing dinh rang, pH cta dat tac dong toi
nhiéu qua trinh sinh hoc dién ra trong viung ré cay.

Cac chiung vi sinh vat st dung cac con duong
téng hop IAA duoc diéu hoa boi hoat dong ctia cac
gen va xuc tac boi cac enzyme khac nhau [10], do
d6 viec thay ddi nhiét do dan dén thay déi hoat
dong chia cac gen va enzyme xuc tic phan tng
téng hop IAA [15]. Cac chung vi khu4n noi sinh
trong nghién cttu cua Adeleke va cs (2022) [2] co
kha ning téng hop IAA cao nhat tai pH=7 va nhiét
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do 22 - 37°C. Nghién ctru ctia Mohite (2013) [3] da
chi 1o, 30°C 1a nhiét do t6i wu dé cac ching vi sinh
vat tong hop IAA. Rhizobium spp. va Bacillus spp.
c6 kha ning téng hop IAA nhiéu nhat tai diéu kién
nhiét do 37°C [16]. Chandra va cs (2018) [12] cho
rang, nhiét do toi wu dé chiing CA 1001 téng hop
IAA 1a 37°C. Vi khuén néi sinh phan 1ap tit ré cay
su tong hop IAA nhiéu nhat khi dwoc nuéi cdy
trong moi truong c6 pH=7 va 30°C [14]. Chung vi
khuén noi sinh HY9 va TT3 dugc phan lap tir ré
cay kim ngan c6 kha ning téng hop IAA cao nhat
tai diéu kién nhiét do 30 va 37°C [13]. Nghién cttu
ctia Nguyén Van Giang va cs (2016) [11] cho thdy,
ching vi khudn noi sinh duwoc phan lap tir ré cay
nha dam c6 kha nang téng hop IAA cao nhat tai
diéu kién nhiet do 35°C.

342 Anh huéng cia nguén cic bon v
nitrogen trong moi trurong nuoi ciy

Cac chung vi khuidn thi nghiém (RH1.0,
RH2.1, RH2.2, RH5.1 va RH5.2) duoc nudi ciy
trong moi truong chira cadc nguodn cac bon gom:
Lactose, glucose, sorbitol va saccharose. Lurong
IAA duoc tong hop ctia cac ching nay thay ddi tuy
theo ngudn cac bon c6 trong méi truong (Hinh
5A). Glucose va lactose 1a ngudn cac bon thich hop
nhat doi voi ching RH2.2, luong IAA duoc tong
hop tuong tmg la 82,57 va 65,63 pg/ml va giam
xu6ng 7,02 va 9,24 pg/ml khi trong moi truong
nudi co sorbitol va saccharose. Nguoc lai, sorbitol
va saccharose 12 nguon cac bon tét nhat déi voi
ching RH2.1, ham luong IAA dwoc ching nay
téng hop dat 76,83 va 76,46 pg/ml.

@ BSRH2.1 ®RHZ2 GRHS1 B8RHS2
-
.02
.
= 1051
- . 3638
- 12z 3 20,72
- 2 1287 1928
= 193 z
= N " 5
« L 122
§ s P52\ 24s 245 498
z
HE I 'I FE 2
f m - ufl
Pepton (NH):S06 KNO, NH.1 NHNOy
Nguon Nitrogen

Hinh 5. Anh hudng ctia ngudn c4c bon (A) va nitrogen (B) dén ham hrong IAA duoc tdng hop béi cac chiing
vi khudn ng¢i sinh duoc tuyén chon
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Cac chtng vi khuin noi sinh duoc tuyén chon
duoc nuodi cdy trong moéi truong voi cac ngudn
nitrogen: Peptone, NH,Cl, (NH,),SO,, KNO, va
NH,NO,. Sau 72 gid nudi cdy, ham luong IAA cé
trong moi truong duoc xac dinh. Cac ching vi
khu4n nay téng hop IAA nhiéu nhat khi peptone
duoc b6 sung vao moi truong nudi cdy. Khi moi
truong nudi cay duoc bé sung cac ngudn nitrogen
vo co, nong do IAA duoc cac chiing vi khudn noi
sinh téng hop giam dang ké. (NH,),SO, va NH,Cl
1a thich hop nhat déi véi chiing RH2.1, lwong IAA
duoc tong hop cao nhat (26,28 va 20,72 pg/ml),
KNO, 1a thich hop nhét d6i véi ching RH5.2, nong
do IAA duoc ching vi khu4n noi sinh nay téng hop
dat 19,23 pg/ml, cao hon néng do IAA duoc téng
hop boéi cac ching vi khuin noi sinh khac. Nong
do IAA duoc cac ching vi khudn noéi sinh téng hop
thap nhat trong moi truong ¢c6 NH,NO, (Hinh 5B).

Nguon cac bon duoc vi sinh vat st dung dé tong
hop cac thanh phan can thiét ctia t€ bao va cac san
pham trao ddi chat thit cAp nén cé anh hudng t6i cac
qua trinh sinh téng hop cfia t& bao. Nguodn cac bon
anh hudng dén hiéu qua téng hop IAA ctia chiing vi
sinh vat do da thay ddi toc do cac phan tmg sinh hoa
clia té bao, tir d6 anh huéng t6i toc do sinh trudng va
téng hop cac chat trao d6i ctia té bao vi sinh vat.
Trong nghién ctru ctia Panigrahi va cs (2020) [17]
luong IAA dugc cac ching vi khudn noi sinh tong
hop ting lén khi saccharose duoc b6 sung vao moi
truong nuoi. Emami va cs (2019) [18] cho ring, cac
chiing vi khuin noi sinh téng hop IAA nhiéu nhat
khi moéi truong duoc bd sung glucose, tiép theo la
saccharose. Nong do IAA cao nhiat duoc
Stenotrophomonas malfophilia JVB5 va Bacillus
cereus T4S téng hop khi méi trudong c6 ngudn

saccharose va glucose [2]. Lactose va glucose duoc
xem 1a ngudén cac bon gitip ching vi khuidn
Enterobacter sp. va Rhizobium spp. tong hop nhiéu
IAA nhat [19]; nguén cac bon cung cip ning luong
cho cic qué trinh sinh hoc va ting cuong cac hoat
dong tong hop cac chat trao d6i thit cap cta té bao
[12].

Nguon nitrogen trong méi treong nuoéi 1a nhan
t6 quan trong véi sinh trudng va téng hop cac chat
trao d6i ctia vi sinh vat. Nguén nitrogen khac nhau
da anh hudéng t6i qua trinh téng hop IAA cla
chang. Vi sinh vat khai thac nguén nitrogen thich
hop dé t6i wu hoa qua trinh téng hop IAA. NH,NO,
va NH,CI 1a ngudn nitrogen thich hop voi cac
chung vi sinh vat noi sinh phan 1ap tir ré cay su
[14]. Hai ching vi khudn HY9 va TT3 duoc phan
lap tir ré cay kim ngan tong hop IAA nhiéu nhat
khi duoc nudi trong moi truong c6 NH,Cl [13].
Nghién ctru ciia Chandra va cs (2018) [12] cho
thdy, nong do IAA cao nhat duwoc ching vi khuin
CA 2004 tong hop khi trong méi trudng cé
NH,NO, va thit bo, néong do IAA duoc téng hop boi
hai chiing vi khudn CA1001 va CA2003 giam khi
bd sung nguodn nitrogen vao moéi truong nuodi, hai
chung CA1001 va CA2003 sinh truéng yéu néu
trong moi treong cé ngudn nitrogen vo co va nong
do IAA cao nhit khi ching CA2004 dwoc nudi
trong méi truong c6 KNO; va NH,NO,. Nghién
ctru ctia Sridevi va cs (2008) [20] cho thdy, cac
nguon nitrogen vo co trong moi truong nudi lam
ting nong do IAA duoc chiing vi khuin Rhizobium
spp. tong hop, trong khi cac ngudn nitrogen hitu
co 12 giam nong do IAA duoc ching nay téng hop.

3.5. Bac diém hinh thai, sinh hoc cfia cac
ching vi khuan noi sinh duoc tuyén chon

Bang 1. Dic diém hinh thai khuin lac, hinh thai t& bao va mot sd dic tinh héa sinh ciia cac chiing vi
khun noi sinh tuyén chon

Chiing
X RH2.1 RH2.2 RH5.1 RH5.2
bac diém
Bé mat khuén lac Tron, tron Tr~on, h(nﬂ 10i & Tron, nhay Tli(m’ hmp loi 6
gitta khuan lac gitra khuan lac
Mau sic khuén lac Trang stta Trang duc Trang duc Vang nhat
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Nam ching vi khudn da duoc tuyén chon cé
hinh thai va mau sic da dang (Bang 1, hinh 6).
Khuén lac cta cac ching vi khuén noi sinh déu co
bé mat tron, tron déu, mau trang va trang duc hoac
vang nhat. T€ bao cta hai chiing RH2.2 va RH5.2
c6 dang que, bat mau tim khi nhuom gram. Té bao
ctia chiing RH2.1 va RH5.1 c6 dang que, bat mau
hong khi nhuom gram. Hai ching RH2.1 va RH2.2
déu phan tmg duong tinh véi 4 phan tng héa sinh
catalase, Methyl Red (MR), citrate va Voges
Proskauer (VP). Ching RH5.1 phan tng duong
tinh véi catalase, citrate va VP, khong biéu hién
phan tng v6i MR. Chiing RH5.2 phan tng duong
tinh véi catalase, citrate va khong biéu hién phan
tng MR va VP.

4. KET LUAN

Cac chang RH2.1, RH2.2, RH5.1, va RH5.2
da duoc phan lap va tuyén chon tir ré cay huong
nhu tim déu biéu hién kha nang phan giai
phosphate khé tan, téng hop IAA v6i ham luong
cao. Nong do phosphate va IAA duoc cac chiing
nay téng hop twong tng 1a 4,16; 6,92; 3,91; 2,9 va
36,0; 73,9; 49,95 va 8,16 pg/ml.
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Hinh 6. Pic diém hinh thai té bao cia cac chiing vi khudn ngi sinh duoc tuyén chon

Trong cac diéu kién nudi cdy in vitro, cac
chtng nay cé thé st dung cac ngudn cac bon va
nitrogen khac nhau dé téng hop IAA. Sorbitol va
saccharose trong moi treong nudi cay la nguon
cac bon thich hop nhat d6i voi ching RH2.1,
saccharose phu hop nhat do6i voi ching RH5.2,
lactose va glucose tang nong do IAA duoc téng
hop boi ching RH2.2. Cac chung vi sinh vat noi
sinh duwogc tuyén chon déu téng hop duogc luwong
IAA nhiéu nhit khi dwoc nuodi cdy trong moi
treong cé peptone. Cac chiing nay can duoc tiép
tuc nghién ctru trong diéu kién in vivo trén cay
trong dé c6 thé duwoc st dung nhu ché phim
sinh hoc kich thich qué trinh sinh truéng thuc
vat.
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CHARACTERISATION OF POTENTIAL PLANT GROWTH PROPERTIES OF SOME BACTERIAL
ENDOPHYTES ISOLATED FROM THE ROOT OF HOLY BASIL (Ocimum sanctumL.)
Pham Hong Hien!, Ngo Thi Lan?, Giang Van Nguyen 2
Vietnam Academy of Agricultural Sciences.
?Faculty of Biotechnology, Vietnam National University of Agriculture,
Summary

Bacterial endophytes can offer several benefits to the host plant, particularly growth promotion as
phytohormone biosynthesis, phosphate solubilization, siderophore production and stimulation of
nutrient adsorption and increase of pathogen resistance of the host plant. In this study, 4 bacterial
endophytic strains RH2.1, RH2.2, RH5.1 and RH5.2 isolated from roots of Ocimum sanctum L.
and their plant growth-promoting properties were evaluated. All of them exhibited phosphate
solubilizing ability, siderophore production and IAA-producing activity. At pH=7, the RH2.2 strain
showed the highest ability in IAA production after 72 hours of the incubation period, at 30-35°C in
a culture medium with carbon and nitrogen sources, respectively glucose, lactose and peptone.
These selected endophytic bacteria are potential materials for the production of bioproducts used
in agriculture sustainable.

Keywords: Endophytic bacteria, phosphate solubilizing, siderophore, IAA production, Ocimum
sanctum L.
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