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PHAN LAP VAKHAO SAT DAC TINH KiCH THICH SINH TRUONG THUC VAT
CUA MOT SO CHUNG VI KHUAN NOISINH TU RE CAY SU

Pham Hdng Hién®, Vii Thi Tuoi?,
Vii Thi Linh2, Nguyén Vin Giang?”

TOM TAT

Vi sinh vat ndi sinh dong vai tro quan trong gitp cay liy dinh dudng tir méi truong, ¢b dinh dinh dudng tir
hoat dong cong sinh va san xuat cac chit kich thich sinh truéng thuc vat. Nghién ciru duoc tién hanh véi muc
dich tuyén chon va danh gia kha niang tong hop IAA, phan giai phosphate kho tan, va sinh siderophore ctia mot
s6 chiing vi khuan noi sinh phéan 1ap tir ré cay st dugc thu thap tai con Lu, xd Nam Dién, huyén Nghia Hung,
tinh Nam Dinh. Két qua da phan lap dugc 10 chung vi khuan ndi sinh ky hiéu tir RS4 - RS10, ¢6 kha niang sinh
IAA véi ham lugng tir 3,01 dén 47,20 pg/mL. Trong dé, 7 ching (RS3 - RS10) c6 kha nang phéan giai phosphate
kho tan, n(k)ngq do PO,* duoc giéj phoéng vao in truong ngﬁi Qat tor 4,65 - 9,24 mg/L. Tam chﬁng gdbm RS2,
RS4-RS10 biéu hién kha nang tong hop hgp chat van chuyén sat - siderophore. Cac chiing vi khuan nay s¢ 1a

nguén vat liéu dé san xuat cac ché phém sinh hoc.

Tir khoa: Cay st (Aegiceras corniculatum (L.) Blanco), vi khudn noi sinh, phéan 1ap va khao sat, cac chét kich

thich sinh trudng thyc vat

|. DPAT VANDE

Trong nhitng nim gan day, nghién ctu vé vi
khuén néi sinh duoc quan tim trén toan thé gisi.
Vi sinh vat ndi sinh dugc xac dinh boi kha ning
xam nhédp vao cac md thyc vat ma khong gy ra
cic triéu ching hodc thay ddi hinh thai (Strobel et
al., 2004). Cac nghién ctru vé vi sinh vat ndi sinh
cho thdy chung hd tro thuc vat trong qua trinh sinh
truong thong qua cung cap cac phytohormones
sinh truéng nhu auxin (Lee et al., 2004), cac hgp
chét siderophore (Costa and Loper, 1994), ngudn
dinh dudng phosphate va kali dé tiéu do ching c6
kha ning hoa tan cac hop chat phosphate va kali bi
két tua trong dat. Bén canh do, cac chung vi sinh vt
ndi sinh ngin cac tic nhan gay bénh tin cong cay
trong do chung co thé tong hop cac hop chit khang
khuan, khang nim (Sessitsch et al., 2002).

Ring ngép man la loai rimg cay moc ¢ cira song
16n ven bién, xuat hién & cac hé sinh théi tai cac ving
bién c6 khi hau nhiét d6i hodc can nhiét d6i. Cac loai
thuc vat ring ngép man, dac biét cay su Aegiceras
corniculatum (L.) Blanco da dugc chimg minh la cé
hoat tinh chéng 0xy héa manh (Banerjee et al., 2008)
va ¢6 nhiéu céng dung y hoc nhu diéu tri bénh thap
khép, viém, hen suyén (Gurudeeban et al., 2012).
Mic du c6 tiém ning cao trong y hoc, muc dich
chinh ciia ching van 1a bao vé duong bo bién khoi
bi x6i mon va 1a khu vuce cu tra cho nhiéu loai tai
hé sinh thai ven bién. O Viét Nam, nghién ctru vé vi

khuan ndi sinh tir mot sé cdy trdng nhu cdy nha dam
(Nguyén Van Giang va ctv., 2016), cay mia (P& Kim
Nhung va Vi Thanh Cong, 2011), cay khom (dua)
(Cao Ngoc Piép va Nguyén Thanh Diing, 2010) da
dugc trién khai. Tuy nhién, nghién ctu vi khuan
ndi sinh tr cdy ngdp mdn nhu cay su (Aegiceras
corniculatum (L.) Blanco) dang con han ché. Vi thé,
nghién curu nay hu'ong dén tuyén chon va khai thac
cac chung vi khudn néi sinh tir cdy st dé san xuét cac
ché pham vi sinh gop phan kich thich sinh trudng
clia cdy trong tai vung dat nhiém man.

Il. VATLIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Cac mau ré ciy su khde manh, khong co triéu
chting bénh thu thap tai con Lu, huyén Giao Thuy
va con M, xa Nam Dién, huyén Nghia Hung, tinh
Nam Dinh, duoc bao quan trong tai zip va chuyen
dén phong thi nghiém dé phan 1ap vi khuan noi
sinh theo phuong phap dugc md ta bdi Kumar va
cOng tac vién (2016).

2.2. Phuong phap nghiénctru
2.2.1. Phwong phdp phén ldp va tuyén chon

Mau ré& duoc rira nhiéu 1an dudi voi nude dé loai
b6 dét va duge cat thanh nhirng doan nhé tir1 - 2 cm.
Cac doan ré sau d6 duoc ngam trong ethanol 70%
trong 3 pht, rira lai bang nudc cat vo tring, tiép
tuc khtr tring bang NaOCl trong 3 phut, ethanol

1Vién Khoa hoc Nong nghié¢p Viét Nam (VAAS)

2 Khoa Cong nghé Sinh hoc, Hoc vién Nong nghiép Viét Nam
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70% trong 30 gidy va rira lai bang nudc cit vo cing
dé loai bé hoa chat bam trén bé mit ré. Kiém tra
d6 sach ctia bé mit ré, bfmg cach nhé dich rira bé
mit r& 1an cudi cung vao méi truong thach LB va
tién hanh cdy trang. U dia nay trong ti nudi trong
48 gio, néu khong xuat hién bat ky khuan lac nao
trén moi truong, ching to bé mat mau da duoc khir
trung sach. Cit ré thanh cac doan 0,5 cm va chuyén
vao dia moi truong thach LB nudi tai 30°C trong
khoang 2 dén 4 ngay (Kumaretal., 2016). Cac dong
vi khuan duoc lam thuan bao quan trong dng thach
nghiéng va giir giéng trong glycerol (Luong Diic
Phim, 2004) & nhiét d64°C.

2.2.2. Khao sat kha nang sinh I14AA cua cac chung
da phan ldp

Céac chang vi khudn duoc nudi tr 2 - 5 ngay
trong moi truong LB 1ong duoc bd sung 0,1% L-
tryptophan. Nong d6 IAA trong dich nudi vi
khuan duogc dinh luong bﬁng thudc thr Salkowski
(Glickmann and Dessaux, 1995). Hat can than 1 mL
phan dich trong sau khi ly tim dich nuéi vi khuan
cho vao cac éng nghiém va bd sung 2 mL thudc thir
Salkowski (300 mL H,SO,98%, 15 mL FeCl,0,5M).
U hén hop trén trong t6i 30 phut dé phan tng xay ra
hoan toan, sau d6 do OD & budc song A = 530 nm.
Két qua do OD cuia cac chung phan lap dugc thay
vao phuong trinh d6 thi duong chuan y = 0,0292x +
0,0372, R2=10,9976, tir 46 suy ra dugc nong do IAA
ctia cac ching vikhuan.
2.2.3. Khao sat kha nang phdn giai phosphate k46 tan

Cac ching vi sinh vt dugc nudi trong moi
truong NBRIP Iong (g/L: glucose 10; Ca,(PO,), 5
MgCl,.6H,05; MgSO,.7H,00,25; KCI10,2; (NH,),SO,
0,1; agar 18, pH 7,0) & 30°C, 3 ngay, téc do lic 200
vong/phit. Dich nuéi duge ly tdam 10.000 vong/phut
trong 10 phit, & 4°C, thu dich n6i dé kiém tra ham
lugng PO,* dugc gidi phong vao moi truong bing
phuong phap Xanh molipdate (Ames, 1966).
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2.2.4. Kha nang téng hopsiderophore

Nudi cac chung vi khudn trén méi truong thach
CAS. Vi ching vi khuan tong hop siderophore,
moi truong thach xung quanh khuan lac xuét hién
vong mau vang. Mbi truong CAS gdém chrome
azurol S (CAS) 60,5 mg, hexadecyltrimetyl amoni
bromua (HDTMA) 72,9 mg, Piperazin-1,4-bis
(acid 2-ethanesulfonic) (PIPETS) 30,24 g, 1 mM
FeCl,.6H20 trong 10 mM HCI 10 mL, agar (0,9%
wi/v) (Schwyn and Neilands, 1987).

2.3. Thoi gian va dia diém nghién ctru

Nghién ctru nay duge thyce hién tir thang 6/2020
dén thang 5/2021 tai phong thi nghiém Cong nghé
vi sinh, Khoa Cong nghé sinh hoc, Hoc vién Nong
nghi¢p Viét Nam va phong thi nghiém cta Vién Bao
vé thuc vat, Vién Khoa hoc Nong nghiép Viét Nam.

IIl. KET QUA VATHAO LUAN

3.1. Phan lap, tuyén chon va khao sat kha ning
sinh 1AA céc chung vi khuin noi sinh tir r& cay su

Tur ré cay st thu thap duoc & con Lu, huyén Giao
Thity va cén M, xd Nam Dién, huyén Nghia Hung,
tinh Nam Dinh, 10 ching vi khuén noi sinh khac
nhau da dugc phan 14p trén moéi truong thach NA,
dugc tién hanh 1am thuan va ky hiéu tir RS1 dén RS10.

Tuyén chon céac chung vi khudn c6 kha nang sinh
IAA: Mudi ching vi khuan dugc nudi ciy trong
méi truong LB 16ng ¢6 bd sung 0,1 % L-tryptophan
& 30°C va lac 200 vong/phit. Sau 48 gid nudi tién
hanh ly tim, thu dich ndi dé xac dinh ham luong
IAA ¢6 trong dich nuéi. Tat ca 10 ching thi nghiém
déu co kha nang téng hop IAA, trong do, 5 chiing c6
kha ning sinh IAA cao nhat 1a RS5 (47,20 ug/mL),
RS9 (28,14 pg/mL), RS8 (16,61 pg/mL), RS7
(24,89 ug/mL), RS6 (20,60 pg/mL) (Hinh 1A).

Nong 4§ PO (mg/l) duge cdc ching
vi khudn téng hop
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Hinh 1. Ham lugng IAA (pg/mL) va PO,* (mg/L) dugc tong hop boi cac ching vi khuan noi sinh
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IAA 1a mot chat kich thich sinh truong déi voi
thuc vat duoc téng hop boi thuc vat va vi sinh vat.
Tuy nhién cac ching vi sinh vat noi sinh duoc tuyén
chon tir cac cdy trong khac nhau nén luong I1AA
duoc téng hop ciing khac nhau. Nguyén Thu Trang
va cong tac vién (2018) da phan lap duoc 4 ching vi
khuén néi sinh tir r& cay hd tiéu c6 kha ning tong
hop TAA tir 24 dén 68 pg/mL. Trong bao cio cua
Nguyén Thi Thu Ha va cong tac vién (2009), ham
lugng IAA duge cac chung vi khuan téng hop dao
dong tu 5,84 - 39,64 ug/mL. Ham luong IAA duogc
tong hop bai cac chung vi khuan ni sinh tir ré cay
nha dam dat tir 17,18 dén 23,23 pg/mL (Nguyén
Van Giang va ctv,, 2016). Herlina va cong tac vién
(2017) da tuyén chon dugc 16 ching vi khudn nodi
sinh tir cay Arachis hypogaea, cac chung nay tong
hop IAA tir 8,50 dén 69,68 pg/mL.

3.2. Khao sat kha nang phan giai phosphate kho
tan cua cac chung duoc tuyén chon

Cay trong chi c6 thé hap thu va chuyén hoa
duoc dang phospho d& tan trong dat. Tuy nhién,
phospho trong dat ton tai chu yéu dudi dang cac
hop chit phosphate khé tan, ham luong phospho
dé tiéu khong cao. Mot sb loai vi sinh vat c6 kha
ning chuyén hoa cac hop chét phosphate kho tan
thanh dang dé tan, d& hap thu ddi véi ciy trong
bang cach giam pH do acid hitu co dugc vi khuan
tong hop (Oteino et al., 2015). Két qua thi nghiém
(Hinh 1B) cho thay, 8 chung (RS$3-RS10) giai phong
tr 4,60 dén 9,29 mg/L PO * va0 moi truong nuoi.
Nhiéu tac gia khac da cong bo cac ket qua khac
nhau. Cac chtng vi khuan noi sinh tir r& cay ho tiéu

trong nghién ctru cua Nguyén Thu Trang va cong
tac vién (2018) giai phéng dugc it PO,* vao moi
truong nuoi, chi tir 0,16 dén 3,59 mg/L. Cao Ngoc
Diép va Nguyén Thanh Diing (2010) d3 tuyén chon
duoc ching vi khuan noi sinh c6 thé giai phong
80,26 mg/L PO,* vao mdi truong nudi. Oteino
va cOng tac vién (2015) cho biét, ching vi khuén
nodi sinh tir Pisum sativum L. co6 thé giai phong tir
400 - 1.300 mg/L PO,*. Nhu vdy, c6 thé nhan thay
céc chung vi khuan ndi sinh duoc phéan 1ap tir cac
loai cay khac nhau biéu hién kha ning phan giai
phoshate khé tan khac nhau. Diéu nay c6 thé duoc
giai thich boi co ché hoa tan phosphate khong
gidng nhau gitta cac ching vi khuan. M6t s6 vi sinh
vét hoa tan cac hop chit phosphate bang cach tiét ra
enzyme phosphatase, cac chiing khac tong hop céac
acid hiru co ¢6 khdi luong phan tir thdp lam chua
ho4a moi truong xung quanh (Khan et al., 2014).
Céc acid hitu co c6 thé chelate cac cation gin voi
phosphate bang cac nhom hydroxyl va carboxyl
(Kpomblekou and Tabatabai, 1994).

3.3. Kha nang sinhsiderophore

Siderophore 12 hop chét do vi khuén tiét ra dé thu
nhan céc ion sat (Fe2") tir méi truong khi chiing séng
trong diéu kién thiéu sit, vi thé gitip cay trong vuot
qua kho khin do thiéu sat. Visinh vat gay bénh ciing
can sit dé sinh trudng, tuy nhién i lyc véi sit ciia ciy
trong va vi sinh vat hitu ich manh hon i lyc véi sit
ctia cac Vi sinh vét gy bénh. Piéu nay 1am giam kha
nang sinh truéng ciia mam bénh trong moi trudng
(Chung et al., 2005) va thuc day sy sinh truong, phat
trién cua cay chu (Brianet al., 2011).

Hinh 2. Khao st kha nang sinh siderophore cua cac ching vi khudn noi sinh

Muoi chung dugce nudi trén moi truong CAS,
mau sic moi trudng xung quanh khuén lac cia 8
chung Vi khuan gém cacchingRS2,RS4,RS5, RS6,
RS7, RS8, RS9 va RS10 da chuyén sang mau vang
(Hinh 2). Do d6, ¢6 thé khang dinh cac ching nay
da tong hop va giai phong siderophore vao moi
trudng vi Chung va cong tac vién (2005) di khing

dinh cac vi sinh vat sinh siderophore s& co mauvang
cam xung quanh khuan lac trén moi truong CAS.

IV.KET LUAN

Tur cac mau thu duoc tai tai con Lu, x3 Nam Pién,
huyén Nghia Hung, tinh Nam Binh, 10 chung vi
khuan ndi sinh dugc phén lap, lamthuan.
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Mudi chung nay déu c6 kha ning sinh I1AA, ham
lugng IAA dao dong trong khoang 3,04 dén 47,20
pg/mL. Bay ching (RS3 - RS10) c6 kha nang phan
giai phosphate khé tan, nong do PO * duoc giai
phong vao méi truong nudi dat tir 4,65 - 9,24 mg/L.
Tam ching gdm RS2, RS4-RS10 biéu hién kha ning
tong hop hop chét vét chuyén sit - siderophore.
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Isolation and evaluation of biological characteristics of endophytic bacteria
from roots of rivermangrove
Pham Hong Hien, Vu Thi Tuoi,
Vu Thi Linh, Nguyen Van Giang
Abstract

Endophytes play important roles in improving plant nutrient uptake and synthesis of plant growth regulators. This
study was carried out with aim of selecting and evaluating the ability to synthesize indole-3-acetic acid (I1AA),
solubilize phosphate, and produce siderophores of some endophytic bacteria isolated from roots of river mangrove
(Aegiceras corniculatum (L.) Blanco) at Lu dune, Nam Dien commune, Nghia Hung district, Nam Dinh province. As
aresult, 10 endophytic bacterial strains designated as RS4 - RS10, capable of producing IAA with a concentration
of 3.01 - 47.20 pg/mL were isolated. Of which, 7 strains (RS3 - RS10) have the ability to solubilize phosphate, the
concentration of PO,* released into the culture medium reaches 4.65 - 9.24 mg/L. 8 strains (RS2, and RS4 - RS10)
have the ability in siderophore production. These bacterial strains will be an important material resource for the
production of biological products.

Keywords: River mangrove (Aegiceras corniculatum (L.) Blanco), endophytic bacteria, isolation and evaluation,
plant growth regulators
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