KHOA HOC CONG NGHE

PHAN LAP, TUYEN CHON VA BINH DANH VI KHUAN
CO DINH BAM VUNG RE CAY DINH LANG
(Polyscias fruticosa L. Harms)

TOM TAT

Le Thi Mg Thu?, Bui Thi C4m Huong?, Tran Ngoc Hiru!,
Le Vinh Thuc!, Tran Chi Nhan?, Ly Ngoc Thanh Xuan?,

Pham Duy Tién?, Nguyén Quéc Khuong!*

Muc tiéu ctia nghién ctru 1a xac dinh duoc vi khudn c6 dinh dam ving ré cay dinh ling. Muoi ba mau ré
dinh lang thu thap tai huyeén Tri Tén, tinh An Giang dugc stt dung dé phan 1ap vi khuén c6 dinh dam trén
moi truong Burk’s khong dam. Két qua nghién cttu cho thay ham leong dam téng so trong dat dugc danh
gia & mirc thap. Phan lap duoc 30 dong vi khuén c6 dinh dam, trong d6 hai dong vi khudn CLO714 va
CL09L4 c6 ham lugng dam cao nhat 1an luot 14 50,5 va 52,8 mg NH," L. Bén canh do, hai dong vi khu4n nay
duoc xac dinh kha nang hoa tan lan (4,85 va 21,1 mg L7) va tdng hop IAA (0,43 va 0,50 mg L), theo clung
thir t. Ngoai ra, dong vi khudn AC10L4 ¢6 kha nang hoa tan lan cao nhat, voi 23,2 mg L' va dong vi khuédn
CLO08L2 c6 kha ning cung cip IAA cao nhat, véi 0,99 mg L. Hai dong vi khudn duoc dinh danh dua trén ky
thuat 16S rDNA 1a Bacillus subtilis CL07L4 va Bacillus subtilis CLO9LA4.

Tikhoa: Vi khudn wiing ré, co dinh dam, dinh lang.

1. DAT VAN BE

binh liang 1a cay thudc chia thanh phan duoc
lieu goém alcaloid, glycosid, saponin, vitamin va
phytosterol, c6 tac dung duoc Iy giong nhan sam nhu
gitp ting cuong thé luc va stc dé khang (Tram et al.,
2020). Bén canh d6, dinh lang cing duoc st dung
rong rai lam thuc phdm, thudc chira bénh va trang tri
tren khdp cac nuoc chau A va chau Phi. P, fruticosa
duoc st dung nhu mot loai thudc chong hen suyén,
chong ho (Boye et al., 2018). Cac chat dinh duong bi
han ché trong dat do qua trinh rta troi N va bay hoi
amoniac (Gurdeep va Reddy, 2015). Tuy nhién, bon
phan N va P héa hoc thiac ddy su phat trién cia cay
trong va dat duoc ning sudt t6i vu. Nhiéu nghién ctru
da cho thay nhitng tac dong tich cuc cta viéc bon
phan hoéa hoc déi voi niang sudt va sy phat trién cta
cay thuéc (Wang et al., 2019). Vi khuin ving ré xam
nhap vao he thong ré cay va tang cuong su phat trién
clia cay trong bang cac co ché khac nhau, bao gébm
qua trinh hoa tan lan (Ahemad va Khan, 2012) c6
dinh dam (Glick, 2012), téng hop acid indole-3-acetic
(IAA) (Jahanian et al., 2012), 1-amino-xiclopropan-1-
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cachoxylat (ACC) va hydro xyanate (Liu et al., 2016),
san xuat hormone va khang sinh hoic enzym lytic
(Xie et al., 2016). Chinh vi vay, vi khuidn ving ré
tuong tac véi cay trong tao diéu kién cho san xuat
nong nghiép bén vimg (Gonzalez et al., 2015; Gupta
et al., 2015). Do do, nghién ctru duoc thuc hién nham
tuyén chon vi khudn viing ré cay dinh ling c6 kha
nang cung cap dam cho cay trong.

2. VAT LIEU VA PHUONG PHAP

2.1. Mau @4t

Mau dat duoc thu tai ba xa thuoc huyén Tri Tén,
tinh An Giang vao thang 2 nam 2019 bao gdm 4 mau
tai xa Chau Lang, 4 mau tai x4 An Cu va 5 mau tai xa
Luong Phi. Méi méau dat duoc thu 5 vi tri theo duong
chéo goc cta vuon trong dinh lang va trix lanh dé
dem vé phong thi nghiém nham phan 1ap vi khuin va
xéac dinh dic tinh dat.

2.2. Phan 1ap va dinh danh vi khu4n ving ré cay
dinh ling

2.2.1. Phan Iip vi khuan

Moi truong Burk’s duoc st dung dé phan lap vi
khuén ving ré, voi thanh phan gom 10 g D-Glucose,
0,2 g CaCl,, 10 ml Stock Burk’s, 1 g yeast va 20 g
agar. Moi truong duoc diéu chinh vé pH=7,0 bang
dung dich NaOH 0,1 M. Can 1 g dit cho vao binh
tam giac chira sdn 99 ml nudc cat da duoc khir trung,
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lac véi toc do 200 vong phut?! trong 12 gi¢ bang may
lac, dé dung dich ling sau 10 phat. Hat 0,1 mL nuéc
trong trai déu trén dia petri da duoc chuin bi sin moi
truong Burk’s khong dam, dé kho bé mat dia va 4 &
nhiét do 30°C trong td am. Khudn lac vi khudn xuét
hién trén bé mat moi truong sau 24-48 gid, khudn lac
dién hinh dugc cdy chuyén cho dén khi thuan. Cac
khuén lac thuan trén bé mat moi truong Burk’s duoc
cdy sang moi truong NBRIP dé danh gia kha ning
hoa tan lan ctia vi khuin. Ngoai ra, kha ning tong
hop IAA ctia cac dong vi khuén ciing dwoc thuc hién
trén moi truong Burk’s.
222 Mo 13 dic diém khudn lac

Khuén lac dugc mo ta dic diém hinh thai bao
gom hinh dang, mau sic, do néi va dang bia khuin
lac. Mot s6 dic diém vé hinh dang va kha ning
chuyén dong cta té bao ciing duoc mo ta. Xac dinh
gram vi khuin bang phuong phap nhuém gram.

2.3. Tuyén chon vi khu4n c8 dinh dam wing ré
dinh ling
2.3.1 Nguén vi khudn

Ba muoi dong vi khuén viing ré dinh lang phan
lap tix moi truong Burk’s duoc trit & 4°C va duoc st
dung dé danh gia kha ning chiu dung trong moi
truong pH thép, c6 dinh dam, hoa tan 1an va téng hop
IAA.

2.3.2 Pdnh gid khd nang thich nghi trong diéu
kién chua

Tat ca 30 dong vi khudn thuan duoc nudi trong
diéu kién pH = 5,0. Cac dong vi khuidn dat gia tri
0Dy 10n hon 0,5 sau 48 gio 0t duoc sir dung dé tuyén
chon vi khuin c6 kha ning c6 dinh dam; danh gia
kha ning hoa tan 1an va téng hop IAA.

2.3.3 Phuong phdp xdc dinh ham luong dam
tong hop tirvi khuan

Moi truong Burk’s khong dam duoc st dung dé
nudi cac dong vi khuin va danh gia kha nang c6 dinh
dam. M6i dong vi khuin duwoc diéu chinh bang moi
truong Burk’s khong dam dé dat gia tri ODgg = 0,5,
sau do hut 0,5 mL cho vao éng nghiém co6 chita 4,5
mL moi trudong Burk’s 16ng khong dam. Mau duoc
lac véi toc do 120 vong phut! trong diéu kién toi.
Mau doi ching 1a dung dich khong c6 vi khudn. Sau
khi 4 48 gio, 1 mL dung dich khu4n duoc ly tam
trong 15 phut véi toc @6 10.000 vong phut?. Sau ly
tam, dung dich duoc dinh luong dam bang phuong

phap hién mau blue phenol (Nelson et al., 1983),
mau duoc do trén may quang phé & budc séng 640
nm.

2.4. Panh gia kha ning hoa tan 14n va téng hop
TAA ctia vi khu4n viing ré dinh ling

2.4.1. Phuong phdp xdc dinh ham lrong Iin
trong méi truong dich vi khuin

Moi truong NBRIP (g L) c6 thanh phan gém:
10 g Glucose, 5 g Ca;(PO,),, 5 g MgCl,-6H,0, 0,25 g
MgS0,-7H,0, 0,2 g KCI, 0,1 g (NH,),SO,, dugc st
dung dé xac dinh kha nang hoa tan 1an khé tan cta vi
khudn. Méi dung dich vi khuin da duoc diéu chinh
dén gia tri ODg4 = 0,5 duge hut 0,5 mL cho vao 6ng
nghiém chira sdn 5 mL moi truomg NBRIP 1ong.
Dung dich duoc lic & téc dd 120 vong phut! & diéu
kién t6i. Mau doi chimg 1a dung dich khong chia vi
khuén. Sau 48 gio, 1 mL dung dich vi khuin duoc ly
tam 15 phat véi toc do 10.000 vong phuat!. Ham luong
lan hoa tan trong dung dich duoc xac dinh bang
phuong phap ascorbic acid trén may quang phd &
buéc séng 880 nm (Murphy va Riley, 1962).

2.4.2. Phirong phdp xdc dinh ham luong TAA tiét
ra tirvi khuan

Tién chat tong hop IAA duoc thém vao moi
truong Burk’s & nong do trytophan 100 pg L1, dé
nudi vi khudn (pH moéi truong 1a 6,0). Sau khi a 48
gio, 1,0 mL dung dich khuan duoc ly tam trong 15
phut voi toc @6 10.000 vong phut!. Ham hiong IAA
duoc phan tich bing phuong phap Salkowski va duoc
thuc hién nhu sau: 0,75 mL dung dich trich da duwoc
ly tam, sau d6 thém 3,0 mL tac chat (4,5 g FeCl, L
trong 10,8 M H,SO,) va dugc 4 & nhiét do phong
trong vong 20 phut. Néng do IAA duoc dinh luong &
budc song 535 nm (Glickman va Dessaux, 1995).
Mau déi ching 1a moi truong Burk’s 16ng khong c6
dich khuén.

Tat ca cac thi nghiém danh gia kha niang chiu
moi truong pH thap, c6 dinh dam, hoa tan 1an va tong
hop IAA duoc thuc hién trong diéu kién t6i, véi 3 1an
lap lai.

2.5. Pinh danh vi khun c6 dinh dam viing ré

Hai dong vi khu4n duoc nuoi trong Burk’s trong
48 gio. Sau do, 2 ml dich khudn duoc ly tam & toc do
10.000 vong phut! trong 5 phut nhim thu duoc té
bao dé tach DNA bang Genomic DNA Prep Kit
(BioFACT™), theo huéng dan ctia nha san xuat. Sau
d6 kiém tra nong do va do thuan trén 1,0% w/v
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agarose gel bang dién di. San phdm DNA dugc
khuéch dai gen ma hoa 16S rRNA bing ky thuat PCR
voi cdp moi 8F va 1492R (Turner et al., 1999) nhu mo
ta trong iProof™ High-Fidelity PCR Kit - Bio-Rad
(BioRad, Hercules, CA) béi T100™ thermo cycler
(BioRad) cho vi khuin ving ré. So kich thudc cta
san phdm PCR v6i thang DNA chuén dé xac nhan vi
tri cac band kich thudc 1500 bp d6i voi vi khuén viing
ré. San phdm PCR duoc tinh sach biang TIANquick
Midi Purification Kit (Tiangen Biotech Ltd., Beijing,
China) theo huéng dan nha san xuat. Sau d6 kiém tra
lai @6 thuan trén 1,0% w/v agarose gel bang dién di.
San pham PCR da tinh sach duogc giai trinh ty bang
may giai trinh tg te dong tai Macrogen DNA
Sequencing Service (Macrogen, Seoul, Korea). Két
qua giai trinh tr voi sic phé duoc phan tich bang
phan mém BioEdit, phién ban 7.0.5.3 (Hall, 1999) va
phan mém ChromasPro version 1.7
(http://technelysium.com.au/wp/chromaspro). Giai
trinh tr cia cac dong vi khuin duoc so sanh voi cac

trinh tr c6 sin trong ngan hang gen bang cong cu
Basic Local Alignment Search Tool (BLAST) cua
National Center for Biotechnology Information
(NCBI) @é xac dinh mttc do twong dong.

2.6. Xt Iy s6 lieu

Stt dung phan mém SPSS phién ban 16.0 dé so
sanh khac biét trung binh va phan tich phuong sai
bing kiém dinh Duncan.

3. KET QUA VA THAO LUAN

3.1. Dic tinh @4t viing ré cay dinh ling

bat trong dinh lang tai 3 xa Chau Liang, An Cu
va Luong Phi c¢6 pHy,o dao dong trong khoang 7,37-
7,63 duoc danh gia 1a phu hop cho su phat trién cta
cay trong. Do dan dien EC dat 110-193 pS cm?, duoc
danh gia & muc thap Ham luong dam téng s6 duoc
ghi nhan 0,17-0,24% va duoc danh gia & muc thap
theo thang danh gia ctia Metson (1961). Ham luong
dam httu dung & dang NH,* duoc xac dinh dao déng
15,7-25,5 mg NH,* kg! (Bang 1).

Bang 1. Dic tinh d4t trong dinh ling tai huyén Tri Ton, tinh An Giang

Piadiém | 0 PHio EC N tong s6 N hitu dung
) mau bat:H,0 ~ 1:5) S cm) %) (mg NH," kg)
Chaulang | 4 7,63+0,08 193,3+126,8 0,24+0,09 2554154
An Cu 4 7,40+0,48 117,0+34,3 0,22+0,05 19,0+11,7
Luong Phi 5 7,37£0,21 110,0+96,6 0,17£0,04 15,7+11,8

3.2. Phan lap va dic diém hinh théi cta vi khuin
viing ré cay dinh ling

321 Két qui phan Iip vi khudn wing ré ciy
dinh lang

Tt 13 mau dat vang ré cay dinh lang trong tai
huyén Tri Ton da phan lap va lam thuan duoc 30
ching vi khuén trén moi treong Burk’s khong dam &
pH = 6,0. Tat ca cac chiing nay duoc luu trir trén dia
va trong glycerol 20% & diéu kien -80°C.

3.2.2 Pac tinh hinh thai khuan lac va té bao cia
vi khuan ving ré cay dinh ling

Tat ca cac khudn lac duwoc mo ta dic tinh hinh
thai trén moi truomg Burk’s, duoc trinh bay trong
bang 2. Tat ca khudn lac c6 mau tring duc, d6 ndi
mo dao dong 26,7-40,0%. Dang bia nguyén chiém wu
thé (86,7%), hinh dang khu4n lac chi yéu 1a dang
tron (73,3%). Tat ca cac dong vi khuan déu 1a gram
am.

Bang 2. Dic diém hinh thai khuin lac vi khuin viing

ré dinh ling duwoc phan lap trén moéi treong Burk’s

bic diém S6 dong vikhudn | Ty Ie (%)
Mau  sic|Trang duc 30 100
khudn lac |Tring trong 0 0
Vang nhat 0 0
Do néi it mo 8 26,7
Mo vira 10 33,3
Mb cao 12 40,0
Dang bia |Nguyén 26 86,7
Ring cua 4 13,3
Té bao Tron 22 73,3
Que 6 20,0
Vo dinh hinh 2 6,7
Kich thuéc|0,5 2 6,7
(mm) 1,0 4 13,3
1,5 8 26,65
2 8 26,65
2,5 6 20,0
5 2 6,7
Kha ning|Chuyén 30 100
chuyén dong
dong Khong 0 0
79
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3.3. Tuyén chon vi khu4n cé dinh dam wing ré
dinh ling

3.3.1. Kha nang chiu dung méi truong pH thip
cia cdc dong vi khudn wing ré cay dinh ling

Tat ca 30 chung vi khuidn dugc nuéi trong moéi
truong Burk’s 16ng. Két qua ghi nhan c6 15 dong vi
khuén dat gia tri ODgg, < 0,5, c6 11 dong vi khudn c6
gia tri ODgg tix 0,5 dén 1,0 va chi c6 4 dong vi khuin
c6 gia tri ODgg > 1,0. Vi vay, c6 15 dong vi khudn co
gia tri ODgg > 0,5 trong diéu kién pH 5,0 duoc st
dung dé danh gia kha nang c6 dinh dam.
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Hinh 2. Kha ning c6 dinh dam ctia cac dong vi
khuén viing ré cay dinh lang

Muoi lam dong vi khudn ving ré chiu duoc diéu
kién chua déu c6 kha nang c6 dinh dam, khac biét c6
y nghia thong ke 5% gitta cac dong vi khuén. Trong
d6, dong vi khudn CL09L4 va CLO7L4 c6 kha nang co
dinh dam cao, 52,8 va 50,5 mg L, theo thit tu. Dong
vi khuidn LP05L3 c6 kha ning c6 dinh dam thap nhat
(3,94 mg LY. Cac dong vi khuin con lai c6 ham
luong dam duoc ghi nhan dao dong 3,94-43,6 mg L*
(Hinh 2).

3.4. Danh gia kha ning hoa tan 14n va téng hop
IAA ciia cac dong vi khuén viing ré cay dinh ling

341 Kha nang hoa tan lin cua cidc dong vi
khudn ving ré cay dinh ling

Muoi dong vi khudn c6 dinh dam cao duoc st
dung dé danh gia kha ning hoa tan lan. Két qua ghi
nhan kha nang hoa tan lan cta dong vi khuin
AC1014 dat cao nhat, v6i ham luong 23,2 mg P L,
khac biét c6 y nghia thong ke 5% voi cac dong vi
khuén con lai. Ké dén, ba dong vi khuin c6 kha niang
hoa tan lan cao ti€p theo 1a AC10L3, AC1114 va
CL09L4, voi ham lwong 1an luot 13 19,3, 19,3 va 21,1
mg L. Hai dong vi khudn CLO614 va CLO714 c6 kha
nang hoa tan lan thap nhat, voi 3,80 va 4,85 mg LY,
theo cung thtt tw (Hinh 3).

300

Ham lwgng lin (mg L-1)

Dong vi khudn

Hinh 3. Kha ning hoa tan 1an ctia cac dong vi khuin
viing ré cay dinh ling

34.2. Kha ndng tong hop IAA cia cdc dong vi
khudn ving ré cay dinh ling

Trong tong s6 15 dong vi khuén c6 dinh dam c6
10 dong dat ham luong dam cao. Muoi dong vi khudn
nay ciing co kha nang téng hop IAA. Ham luong IAA
gitta cac dong vi khudn khac biét co y nghia thong ke
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5%, voi ham luong 0,40-0,99 mg L. Dong vi khuén
CLO08L2 c6 kha nang téng hop IAA cao nhat (0,99 mg
LY. Dong vi khudn CLO4L3 c6 kha nang téng hop
IAA thap (0,40 mg L") va khac biét khong cé y nghia
théng ke so voi dong vi khuidn CLO714, vo6i gia tri
0,43 mg L' (Hinh 4).
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Hinh 4. Kha ning tdng hop IAA ciia cac dong vi
khuén viing ré cay dinh lang

Két qua dinh danh hai dong vi khu4n ving ré c6
dinh dam thudc chi Bacillus va loai subtilis & ty 1é
tuong dong 99%. Do do, hai dong vi khuén trong
nghién ctu nay duoc dat tén Bacillus subtilis CLO714
va CLO9LA. Két qua nghién citu da phan lap duoc 30
dong vi khuan c6 dinh dam, trong d6 c6 10 dong vi
khuén chiu dwoc méi truong chua cé kha niang cung
cap dam cao duoc danh gia kha nang hoa tan 1an va
cung cap IAA. Trong ndéng nghiép, vi khuin ving ré
xam nhap vao ré cay trong va thiac ddy cay tang
truéng. Vi khuén kich thich sinh truong thuc vat giup
cai thién sinh khéi thong qua cac tac dong truc tiép
dén sy phat trién cta ré va chéi (Kumari et al., 2017).
Vi khuén ving ré ciing c6 kha ning cai thién cac dac
tinh vat ly, héa hoc dat, do phi nhiéu dat, doi khang
voi mam bénh, ting cuong stic dé khang cta cay
trong, gidm man va doc tinh kim loai nang.

4. KET LUAN VA BE NGHI

4.1. Két luan

Phan 1ap duoc 30 dong vi khuin viung ré trong
dinh lang tai huyén Tri To6n, tinh An Giang. Trong
d6, dong vi khudn CLO7L4 va CLO9LA c6 kha nang c6
dinh dam tot nhat, voi ham luong dam 50,5 va 52,8
mg L. Dong thoi, kha nang hoa tan 1an va téng hop
IAA ctia 2 dong duoc tuyén chon 14 4,85,21,1 mg P L

1va 0,43, 0,50 mg IAA L, theo cung tht twr. Hai dong
vi khu4n da tuyén chon duoc dinh danh véi mic do
twong doéng 99% 1a Bacillus subtilis CLO7TLA va
CLO9LA.

4.2. Dé nghi

Khao sat kha ning thay thé phan hoéa hoc cta
dong vi khuédn ¢ dinh dam ving ré cay dinh lang
trong diéu kién phong thi nghiém va ngoai dong.
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ISOLATION, SELECTION AND IDENTIFICATION OF RHIZOSPHERIC BACTERIA FOR
NITROGEN FIXATION IN POLYSCIAS FRUTICOSAL. HARMS

Le Thi My Thu, Bui Thi Cam Huong, Tran Ngoc Huu, Le Vinh Thuc,
Tran Chi Nhan, Ly Ngoc Thanh Xuan, Pham Duy Tien, Nguyen Quoc Khuong

Summary

The objective of study was to determine nitrogen fixing bacteria in rhizospheric zone of Polyscias fruticosa
(L.) Harms. Thirteen root samples collected in Tri Ton district, An Giang province were used for isolating
nitrogen fixing bacteria on Burk’s N-free medium. Results showed that total nitrogen content in soil was
evaluated at low threshold. The 30 isolates were possessed the nitrogen fixing ability, in which strains
CL0714 and CL09LA obtained the highest nitrogen contents of 50.5 and 52.8 mg L, respectively. Moreover,
both strains have phosphorus solubilizing ability (4.85 and 1.05 mg L") and IAA synthesis (0.43 and 0.50 mg
L"), respectively. Besides, a strain AC10L4 produced the highest phosphorus production, with 23.2 mg L*
and strain CLOSL2 has the highest IAA release ability, with 0.99 mg L. Two bacterial strains were identified

as Bacillus subtilis CLO7L4 and CL0O9LA.

Keywords: Nitrogen fixing, Polyscias fruticosa L. Harms, rhizopheric bacteria.
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