KHOA HOC CONG NGHE

KHADO SAT MOT SO DAC DIEM CUA CHUNG VI KHUAN
NOI SINH BUOC PHAN LAP TU THAN VA RE
CAY KIM NGAN (Lonicera japonica)l
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Vi khu4n noi sinh 1a nhitg vi khuén sinh truéng va phat trién bén trong mo thuc vat, khong gay hai cho cay
chii. Ching gép phan céi thién sy phat trién cta cay trong bang cach tdng hop IAA, siderophore va hoa tan
cac hop chat phosphate kho tan trong dat. Cac loai cay duoc lieu da duoc st dung dé diéu tri nhiéu bénh
khéc nhau, nhung tiém nang cta cac loai vi khudn noi sinh trong cay duoc liéu con chua duoc nghién ctu
nhiéu. Nghién cttu nay duoc thuc hién nhim muc dich danh gia mot sé diac diém sinh hoc ctia mot s6
chiing vi khuén ndi sinh duoc phan lap tir cay kim ngan (Lonicera japonica). Tat ca 33 chiing vi khuin noi
sinh duoc phan lap déu c6 kha nang sinh indole-3-acetic axit (IAA), 11 ching c6 kha niang phan giai
phosphate kho tan, 8 chiing c6 kha nang sinh siderophore. Hai chiing vi khudn HY9 va TT3 biéu hién kha
ning téng hop IAA manh nhét 1an luot 12 42,9 ug/ml va 49,07 pg/ml tai nong do L-tryptophan 100 mg/1.

Tt khoa: Kim ngan, vi khuan noi sinh, IAA, hoa tan phosphate khd tan, siderophore.

1. DAT VAN BE

Vi khuian noi sinh (Endophytic bacteria) la
nhitng vi khuidn song bén trong mo thuc vat va
khong gay ra triéu chimg bénh hodc anh huéng xau
dén cay cha [1]. Nhitng vi khuin nay c6 loi doi véi su
ton tai ctia thuc vat khi gap diéu kién x4u tac dong
truc tiép dén chung [2]. Bén canh d6, cac ching vi
sinh vat noi sinh con ngan cac tac nhan gay bénh tin
cong cay trong do chung c6 thé téng hop cac hop
chat khang khuan, khang nam [3].

Nudc ta ¢6 ngudn duoc lieu vo cling quy gia,
trong do cay kim ngan (Lonicera japonica) 1a mot
trong nhimg cay duoc liéu duoc st dung dé diéu tri
cac van dé vé stic khoe. Ngoai ra gan day cay kim
ngan duoc stt dung dé phong ngtra va diéu tri mot so
bénh do virus gay ra trén nguoi va dong vat. Dong
thoi, cay kim ngan c6 thé sttr dung cho nganh coéng
nghiép thuiec phdm hodc my phdm, mot s6 nghién ctru
khéac cho thay no c6 hoat tinh khang khuén, khtr
trung ro rét va co thé duoc ting dung rong rai trong
my phdm. Vi vay, cdy kim ngan sé mang lai nhimng
gia tri cho xa hoi va kinh té€ [4].

Vi khuan noi sinh duoc st dung dé tao cac ché
phdm sinh hoc, thudc trir sau, phan bén va ching
ciing c6 kha niang phan hay 6 nhiém dat. Hién nay,
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cay kim ngan cht yéu dugc trong trén nhimg viing
dat cac tinh phia Bac nuoc ta va da duoc tng dung
trong diéu tri mot s6 bénh. Tuy nhién tiém nang cta
nhom vi sinh vat noi sinh trong ciy kim ngan con
chua duoc nghién ctru nhiéu. Trong nghién ctu nay,
mot s6 dac diém thuc ddy tang trudng thuc vat cta vi
khuén néi sinh tir cay kim ngan budc dau duoc khao sat,
danh gia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Cac mau ré, than cay kim ngan khée manh va
khong c¢o triéu ching bénh, dwoc thu thap tai Ha
Noi, Hung Yén, Ninh Binh. Cac mau duoc bao quan
trong tdi zip tai 4°C trong ti luu gitt mau dén khi
phan 1ap nghién ctru.

2.2. Phuong phap nghién ciru

2.2.1. Phan Iap vi khuan noi sinh

Céc chung vi khuédn noi sinh duoc phan lap tir
cac mau ré, than cay kim ngan theo phuwong phap
duoc mo ta boi Lwong Thi Hong Hiép va Cao Ngoc
biep (2011) [5]. Mau ré, than cay kim ngan duoc rira
bang nudc vo trung dé loai bo dat, cat thanh cac doan
nhé, ngam vo6i ethanol 96% trong 3 phut, natri
hypoclorit 1% trong 3 phut, hydrogen peroxide 3%
trong 3 phut va rtta lai bang nuoc cat vo trung 4 lan
dé tdy rtra cac hoa chat con thira.

bé kiém tra qua trinh khtt trung bé mat thanh
cong, lay 0,1 ml nuéc ria mau lan cudi cing va cay
chang trén moi truong NA (Pepton 5 g/l, cao nim
men 1,5 g/1, cao thit 1,5 g/1, NaCl 5,0 g/1, agar 18 g;
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pH=7) da duoc chuan bi trong dia petri va dat cac dia
nay trong t nuodi 30°C. Sau 2 ngay theo doi, néu
khong c6 su phat trién ctia vi khuin hay vi ndm trén
cac dia nay chtmg t6 viéc khtt trung da hoan tat. Cac
mau cay kim ngan sau khi tring duoc cat thanh cac
lat nho cay vao moi truong NA duoc chia trong cac
dia petri va dat cac dia nay vao ti nuoi & 30°C, quan
sat su phat trién ctia vi sinh vat néi sinh [6].

2.2.2 Khao sat dic diém sinh hoc cua cdc ching
vi khuan noi sinh

Kha nang sinh tong hop IAA: ham luong IAA
duwoc xac dinh theo phuong phap duwoc mo ta boi
Nguyén Van Giang va cs (2018) [7]. Cac chung vi
khuin néi sinh duwoc nuéi cdy trong moi truong NA
16ng c6 b6 sung L-tryptophan (100 mg/1), toc do lac
200 vong/phut trong 72 gid, & 30°C. Dich nudi cay
sau 72 gio duoc thu va ly tam & toc do 8.000
vong/phut trong 15 phat. Sau d¢6 hat 1 ml dich trong
sau khi ly tam cho vao 6ng nghiém va bé sung théem
2 ml thudc thtr Salkowski (300 mL HSO, 98%, 15 mL
FeCl; 0,5M), lac déu dé trong bong t6i 30 phuat &
nhiét do phong dé phan ung say ra hoan toan. Sy
xuat hién mau héng ching t0 cé su hién dién cta
IAA trong dich nudi cdy, do OD ¢ budc séng A = 530
nm. Thay cac gia tri OD vao phuwong trinh duong
chudny = 0,0175x - 0,0288, R? = 0,9957.

Khi nang hoa tan phosphate kho tan: dé xac
dinh hoat tinh hoa tan phosphate, cac ching vi
khuin duoc nudi cdy cham diém trén moéi truong
NBRIP va nuéi & 30°C trong 3 ngay. Ching c6 kha
niang phan giai phosphate sé tao vong sang trong
suot quanh khudn lac [8]. Hoat d6 phan giai
phosphate ctia cac chung vi khudn phan 1ap duoc xac
dinh dua trén noéng do PO,* c6 trong dich nudi cay.
Chung vi khuan phan 1ap duoc nuoi trong binh 10 ml
chtra 5 ml méi truong NBRIP 16ng, & 30°C trong 72

Miu doi chimg »

3.2. Khao sat kha ning tdng hop IAA cta cac
ching vi khuin noi sinh phan lap duwoc

Hinh 1. Két qua phan 1ap vi khu4n noi snh tir ré, than cay kim ngan

gid voi toc do lac 150 vong/phut. Dich nuoi duoc ly
tam 10.000 vong/phut trong 10 phut & 4°C. Phan dich
ndi duoc thu va xac dinh nong do PO,* bang phuong
phap Xanh molypdate [9].

Kha nang sinh siderophore: cac ching vi khuan
sau phan 1ap ti€én hanh ciy trén moi truong CAS dic
va duoc nuoi & 30°C trong 48 gio. Khi vi khudn st
dung sit trong moéi truong CAS thi mau xanh cda
moi truong xung quanh khuédn lac khong con ma
thay vao d6 la vong sang mau cam xung quanh cac
khuén lac, chimg t6 vi khuidn d6 c6 kha nang sinh
siderophore [8].

Khdo sat khd nang sinh enzyme. hoat tinh
cellulase, amylase va protease ctia cac ching vi
khudn phan lap duoc x4c dinh bang cach cdy chidm
diém trén moi truong NA c6 bé sung 1% co chat
tuong tmg, 1an luot 1a CMC, casein va tinh bot. Hoat
tinh cellulase va protease st dung thudc nhudém
lugol (hoa tan 2 g KI vao 5 ml nuéc cat, sau khi tan
hét b6 sung thém 1 g I, va lén thé tich 300 ml bang
nuoc cat va lac déu), hoat tinh amylase stt dung
thuoc nhuom amido black 10B 0,1% trong 1 gio va
sau d6 tdy bang dung dich tdy amido den (methanol,
axit acetic, nudc cat theo ty 1é 3: 1: 6).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap ching vi khu4n noi sinh

Céc chting vi khudn néi sinh xuat hién & hai dau
doan than, ré ctia cay kim ngan. Két qua 33 chung vi
khuédn noéi sinh da duoc phan lap tir cay kim ngan,
trong do6 tir than cay kim ngan phan lap dugc 16
ching vi khuin noi sinh, tir ré - 17 chang vi khuin
noi sinh (Hinh 2) duoc ky hiéu nhu sau: NB1, NB2.1,
NB2.2, NB2.3, NB2.4, NB2.5, NB3, NB4.1, NB5.2,
NB7, NB13, TT1, TT2, TT3, TT5, TT7, TT9, TT11,
TT12, TT14, LB1, LB3, HY2, HY3, HY4, HY5.1,
HY5.2, HYS, HY9, HY9.2, HY10, HY12, HY16.

Sau 72 gi¢ nuoi cady trong moi truong NA 16ng
c6 b6 sung Lryptophan, 33 chiing vi khu4n noi sinh
phan 1ap tir than va ré trén cay kim ngan déu co6 kha
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nang sinh téng hop IAA véi nong do dao dong tir 3,19
dén 49,07 (ug/ml) (Hinh 2). Trong d6, hai ching vi
khudn c6 kha nang téng hop IAA cao vuot troi la
chung HY9 (42,9 ng/ml) va TT3 (49,07 pg/ml). Zhao
va cs (2015) [10] khao sat nong do IAA cta vi khudn
noi sinh tir cay kim ngan tai Trung Quéc dao dong
trong khoang tir 11,5 dén 49,2 ng/ml sau 3 ngay nuoi
cdy. Két qua nghién ctu ciua Tran Thi Tuyét va
Nguyén Van Giang (2017) [11] cho thay cac ching vi
khuén noi sinh tir cay nghé tong hop IAA tir 3,35 dén
65,38 pg/ml. Ham luong IAA duwgc hai ching vi
khuén noi sinh PT11 va TQ3 duoc phan lap tir ré cay
nha dam téng hop twong tmg 14 36,32 va 16,49 pg/ml
[12]. Cac loai cay chu sinh truéng va phat trién tai
cac diéu kien khac nhau da anh hudng t6i cac hoat dong
trao d6i chat ctia cac ching vi sinh vat noi sinh trong
chung.

Néng d6 TAA (pg/ml)

Chiing vi khudn
Hinh 2. Néng do IAA duoc téng hop bdi
cac chiing vi khu4n ndi sinh

3.3. Kha ning phan gidi cac hop chat phosphate
khoé tan

Phospho (P) 1a chat dinh duong quan trong thi
hai d6i voi cay tréng, sau nito. Cac goc phosphate co
thé két hop vdi cac ion kim loai nhu Ca*, Al* va Fe*
tao thanh dang phosphate khé tan, lam giam tac
dong ctia phan bon cé chira phosphate t6i cay trong.
B6 sung ché phidm chta vi sinh vat hoa tan
phosphate vao dat trong cay c6 kha nang lam giam ty
lé bon phan 1an xuéng 50% ma khong lam gidm ning
suat cay trong [13]. Mot s6 loai vi khuidn khéac nhau
c6 kha nang giai phong phosphate hitu co hoic hoa
tan cac hop chat phosphate vo co kho tan nhu:
tricalcium  phosphate, dicalcium  phosphate,
hydroxyapatite va rock phosphate.

Kha nang hoa tan phosphate kho tan ctia cac
chtng vi khudn noi sinh moi phan 1ap duoc danh gia
bang cach cdy cham diém cac ching nay trén moi
truong thach NBRIP va quan sat sy hinh thanh vong
phan gidi xung quanh khuén lac. Két qua sau 72 gio
nudi cdy trén moi truong NBRIP, 11/33 ching vi

khuén noi sinh c6 vong sang xung quanh khuén lac:
NB2.3, NB2.5, NB4.1, NB7, NB13, TT1, TT2, TT3,
LB1, HY5.2, HY9 (Hinh 3).

Hinh 3. Kha ning phan giai phosphate
mot s6 ching vi khu4n noi sinh
Céac ching nay ti€p tuc duoc nudi trong moi
truong NBRIP long, ham luong PO,> duoc giai
phong vao moi truong duoc xdc dinh duwa trén
phuong phap so mau Xanh-molydate théng qua
duong chuén y = 0,2444x - 0,0144 va R? = 0,9979. Két
qua ¢ hinh 4 cho thdy, ham luong PO,* duoc giai
phéng vao moéi truong nuoi dao dong trong khoang
6,07-9,94 (mg/1). Trong d6, ching TT1 gidi phéng
phosphate nhiéu nhat (9,94 mg/1).
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Noéng d6 PO

NB2.3 NB2.5 NB4.1 NB7 NB13 TT1 TT2 TT3 LBl HY5.2 HY9

Chung vi khudn

Hinh 4. Néng d6 PO,* duoc giai phong vao méi
treeong nudi trong diéu kién in vitro
cac chung vi khuén thi nghiém

Nhiéu bao cao khoa hoc khao sat danh gia mot
s6 dac diém sinh hoc cua cac chiing vi khuin noi
sinh ciing da cong bo nhitng két qua twong tur. Tran
Thi Tuyét va Nguyén Van Giang (2018) [11] da thu
duoc 8 ching vi khuin noi sinh c6 kha nang phan
gidi phosphate kho tan tit cdy nghé v6i ham luong
PO,* duoc giai phong vao moi truong nudi cay tir 4,60
- 9,29 mg/1. Nguyén Thu Trang va cs (2018) [14] da
thong bao cac chung vi khudn noi sinh tir ré cay hé
tieu giai phong tir 0,16 - 3,59 mg/1 PO,* vao moi
truong nuodi cdy, Oteino va cs (2015) [15] cho biét,
chiing vi khuin noi sinh tir Pisum sativum L. c6 thé
giai phong tir 400 - 1.300 mg/L PO 2. Co thé ly giai su
khac biét nay dua trén co ché hoa tan phosphate kho
tan khong giong nhau cta cac chiing vi sinh vat. Mot
s6 ching vi sinh vat tiét vao moi truong enzyme
phosphatase, cac chting khac tdng hop céac axit hitu
co c6 khoi luong phan tir thidp lam chua hoa moi
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treong noi ching sinh soéng [16]. Cac axit hitu co ¢
thé chelate cac cation gin voi phosphate bang cac
nhom hydroxyl va carboxyl [17].

3.4. Kha ning tdng hop siderophores

Siderophore 1a hop chat van chuyén sit do sinh
vat tiét vao moi truong dé thu nhan cac ion sat (Fe*)
khi ching sinh truéng trong méi truong thiéu sat. Vi
sinh vat va thuc vat déu c6 kha nang téng hop hop
chat nay. Vi sinh vat gay bénh ciing can sat dé sinh
truéng, tuy nhién 4i luc voi sat cua cay tréng va vi
sinh vat httu ich manh hon ai luc voi sat caa cac vi
sinh vat gay bénh. Két qua ctia su canh tranh nay lam
giam kha nang sinh trudng ctia mam bénh trong moi
truong [8] va thuc day su sinh truéng, phat trién ctia
cay cha [18].

Dua trén co s& bién ddi mau sac ctia moéi truong
tir mau xanh duong sang mau vang cam, 8/33 chiing
vi khuin c6 kha nang sinh siderophore da duoc chon
(Hinh 5), gom NB3, NB7, NB2.2, NB4.1, HY3, NB1,
HY8, TT9. Trong nghién ctru ctia Mukherjee (2017)
[19], 8/20 chung vi khudn noi sinh phan lap tir cay

duong xi c6 kha nidng sinh siderophore, Zhao va cs
(2015) [10] da tuyén chon duoc 5/48 ching c6 kha
niang sinh siderophore dwgc phan lap tir cay kim
ngan, Tran Thi Tuyét va Nguyén Van Giang (2018)
[11] sang loc 9/21 chung vi khuan ndi sinh tir cay
nghé c6 kha ning sinh téng hop siderophore. Khi
sang loc va danh gia dic diém caa cac ching vi
khuén noi sinh tir ré cay ho tiéu, Nguyén Thu Trang
va cs (2018) [14] da bao cao rang 20 ching vi khuin
da lam d6i mau moi treong CAS tir mau xanh sang
mau vang cam. Sinh téng hop siderophore duoc khoi
dau bang cac tién chat nhu citrate, cAc amino axit
dihydroxybenzoate va N5-acyl-N5-hydroxyornithine.
Mot s6 gen quy dinh tinh trang téng hop
siderophore da duoc xac dinh & t€ bao vi khuan va vi
nam. Siderophore duoc téng hop va lap rap béi
enzyme non-ribosomal cytoplasmic synthase [20].
Nhu vay c6 thé nhan thiay khong phai chung vi
khu4n nao ciing c6 kha nang téng hop siderophore,
c6 thé do chung thi€u con duong téng hop

siderophores.
A T

Hinh 5. Kha néhg sinh siderophore ciia cac chiing vi khuin néi sinh

3.5. Kha ning sinh téng hop mot s6 enzyme
ngoai bao

Trong qua trinh sinh trudéng va phat trién, vi sinh
vat can thu nhan dinh dudng tir moi truong xung
quanh dé tong hop nén cac thanh phan can thiét d¢é
xay dung t€ bao. Cac co chat dinh duong sé duoc
phan giai boi cac enzyme do vi sinh vat tiét vao moi
truong. Enzyme chiu trach nhiém phan gidi co chat
dinh dudng, chuyén céac dai phan t& hitu co thanh cac

tiéu don vi cdu tao nén chung va dé dang duoc
chuyén hoa boi vi sinh vat. Cac ching vi khuin noi
sinh mdi duwoc phan lap nhu NB1, NB2.2, NB3,
NB13, TT7, TT9, TT11, HY5,1 HYS8, HY10, HY12 va
HY16 déu biéu hién hoat tinh cta ba enzyme:
cellulase, protease va amylase (Bang 1). Cac ching
con lai déu biéu hién hoat tinh cta it nhat mot
enzyme.

Béng 1. Kha ning sinh enzyme ngoai bao clia cac chiing vi khu4n ngi sinh duwoc phén lap

STT Ch‘m§ V! Protease | Cellulase Amylase | STT Chun? " | Protease | Cellulase Amylase
khuan khuan
1 NB1 + 18 TT11 + + +
2 NB2.1 - 19 TT12 - - -
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3 NB2.2 + + + 20 TT14 - + +
4 NB2.3 - - - 21 LB1 + - +
5 NB2.4 - + + 22 LB3 - - +
6 NB2.5 - + + 23 HY2 - + -
7 NB3 + + + 24 HY3 + + -
8 NB4.1 - - + 25 HY4 - - +
9 NB5.2 - - - 26 HY5.1 + + +
10 NB7 - - + 27 HY5.2 - - -
11 NB13 + + + 28 HYS8 + + +
12 TT1 - + - 29 HY9 - - -
13 TT2 - - + 30 HY9.2 - - -
14 TT3 - - - 31 HY10 + + +
15 TTH5 - + + 32 HY12 + + +
16 TT7 + + 33 HY16 + + +
17 TT9 + + 34

Ghi chu: (+) co hoat tinh; () khong cé hoat tinh

4. KET LUAN

Tir cac mau than va ré cay kim ngan thu thap tai
Ha Noi, Hung Yén va Ninh Binh da phan lap duoc 33
chtng vi khuén ndi sinh, gom 16 chtng vi khuin noéi
sinh tir than va 17 chting vi khudn noi sinh tur ré. Tat
ca cac chung nay déu cé kha nang tong hop IAA voi
néng do trong khoang tir 3,19 dén 49,07 pg/ml.
Trong s6 33 ching nay, 11 ching c6 kha nang hoa
tan phosphate kho tan, néong do PO,* duoc giai
phoéng vao moi truong nudi trong diéu kién in vitro tir
6,07 — 9,94 mg/1; 8 ching (NB3, NB7, NB2.2, NB4.1,
HY3, NB1, HY8, TT9) biéu hién kha nang téng hop
siderophore.
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EVALUATING SOME CHARACTERISTICS OF ENDOPHYTIC BACTERIA ISOLATED FROM
STEM AND ROOTS OF Lonicera japonica

Pham Hong Hien, Hoang Thi Lieu, Tran Thi Dao,

Ta Ha Trang, Nguyen Thi Minh Yen, Tran Duc Hieu,

Nguyen Thi Hoai Men, Nguyen Van Giang

Summary

Endophytic bacteria live in the plant tissues without causing any symptoms of diseases in the host plants.
They can improve plant growth by synthesizing IAA and siderophore and phosphate solubilizing. Medicinal
plants are used to treat different diseases, but the potential of the endophytes from these plants remains
unknown. This study was carried out with the aims to evaluate some biological characteristics of endophytic
bacteria isolated from Lonicera japonica. A total of 33 isolated strains of endophytic bacteria were able to
producing indeole-3-acetic-axit (IAA), of them 11 strains were capable of solubilization of phosphate and 8
strains were capable of producing siderophore. Two strains of bacteria HY9 and TT3 showed the most
powerful ability to synthesize IAA, 42.9 (ug/ml) and 49.07 (ug/ml) respectively at L-tryptophan

concentration of 100 mg/1.

Keywords: Lonicera jahonica, endophytes, IAA, phosphate solubilization, siderophore.
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