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ABSTRACT

This study was conducted on 22 bacterial strains which were isolated from the
rhizosphere of the black pepper plants and determinated the ability of nitrogen
fixation, phosphate solubilization, IAA synthesis, and siderophore production
in a previous research. The ability to degrade organic compounds including
starch, protein, lipid, chitin and the fungal inhibition of these bacteria has
been investigated by using agar well diffusion method. The results showed that
the number of bacterial strains capable of degrading starch, protein, chitin
and lipid were 21, 20, 12, and 10 respectively. Two bacterial strains including
MH13 and ML17.1 were able to inhibit indicator fungi in which MH13 able
to inhibit Fusarium sp. and ML17.1 able to inhibit all of the fungi including
Fusarium sp., Penicillium sp., Aspergillus niger, A. flavus, and Cladosporium
sp. The top 4 strains have been identified as Bacillus subtilis (ML17.1 and
MH13) and Alcaligenes sp. (CT5 and TT5) by using MALDI-TOF mass
spectrometry. These are plant-growth-promoting rhizobacteria that have been
reported for potential applications in agriculture.

TOM TAT

Nghién ciru dwoc thuc hién trén 22 chung vi khudn da dwoc phan ldp tr ving
ré cdy tiéu va da xdc dinh khd nang co dinh dam, hoa tan phosphate, téng hop
IAA va san xudt siderophore trong mot nghién ciru trudc day. Kha nang phan
giai cac hop chdt hitu co bao gom tinh bét, protein, lipid, chitin va sy vrc ché
nam cua cac vi khudn ndy da duwgc nghién ciru bangphuongphap khuéch tan
giéng thach. Két qua cho thdy sé lwong cdc ching vi khudn c6 kha nang phan
giai tinh bot, protein, chitin va lipid lan luot la 21, 20, 12 va 10 chung. Hai
chiing vi khudn bao gom MH]13 va ML17.1 ¢6 thé irc ché nam chi thi, trong do
MH]I3 cé thé lc ché Fusarium sp. va ML17.1 ¢é thé irc ché tdt ca cdc loai ndm
chi thi bao gém Fusarium sp., Penicillium sp., Aspergillus niger, A. flavus va
Cladosporium sp. Bon ching tot nhat da dwoc xdc dinh la Bacillus subtilis
(ML17.1 va MH13) va Alcaligenes sp. (CT5 va TT5) bang phwong phdp khoi
phé MALDI-TOF. Bay la cdc vi khudn thiic ddy tang truéng thue vit da dwoc
bdo cdo vé cdc img dung tiém nang trong nong nghiép.

Trich dan: Piang Thi Ngoc Thanh, Hé Béo Son va Chﬁu Kim XNuyén, 2020. Kha nang phan giai protein, lipid,
tinh bdt, chitin va e ch€ ndm cua vi khuan ving ré duge phan lap tir cdy tiéu (Piper nigrum L.)
trong & huyén Chon Thanh, tinh Binh Phudc. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(1B):

95-103.
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1 GIOI THIEU

Niam 2017, ho tiéu 1a mot trong 10 loai nong san
cua Viét Nam c6 kim ngach xuat khau dat trén mot
ty USD. Tuy nhién, khé khan 16n nhat hién nay cua
nganh hd tiéu nudc ta 1a van d& du lwong thude trir
sau va phan bon khién cho viéc xuat khau sang cac
thi truong nhu My, chau Au gip nhiéu tré ngai.
Canh tac hiru co 12 su lra chon tat yéu trong san xuét
hé tiéu ciing nhu céc loai nong san khéc; trong do
dé cao vai tro cia phén bon sinh hoc va kiém soat
sinh hoc nham giam thiéu phéan bon hod hoc va hoa
chat bao vé thuc vat. Hién nay, vi khuan ving ré
thiic day ting truong thyc vat, goi tat 1la PGPR
(plant-growth promoting rhizobacteria), 1a dbi
tuong dugc biét dén nhiéu trong xu huéng phat trién
noéng nghiép bén vimg. Pa s6 cac PGPR thuong
khong so hitu timg dic tinh thuc day ting truong
thuc vat don 1é ma thuong cé hién tuong cong tinh
(additive hypothesis) (Martinez-Viveros et al.,
2010; Ahemad and Kibret, 2014). Ngoai cac co ché
thiic diy tang truong thuc vat mot cach tryc tiép nhu
¢ dinh dam sinh hoc, hoa tan phosphate, san xuét
cac phytohormone, nhiéu PGPR con sé hitu cac co
ché gian tiép nhu kiém soat sinh hoc hay ddi khang
sinh hoc théng qua sy san xut cyanide, siderophore,
khang sinh va cdc enzyme thuy giai (Gupta et al.,
2015). Hoat dong ddi khang, trong d6 co e Che nim
bénh, cua PGPR duogc cho 1a do sy san xuét cac
enzyme nhu chitinase, protease/elastase, B-1,3-
glucanase gitip phén huy vach té bao (Jadhav et al.,
2017). Hon nira, khi xuat tiét cac enzyme ngoai bao
vao méi trudng, cac vi khuin ving ré con gop phan
chuyén hoa mét lugng 16n cac hop chét hitu co 6
san trong dat thanh dang don gian ma cdy c6 thé hap
thy, tir 46 1am ting cudng dinh dudng va hd tro suc
khoe cho cay. Gianfreda (2015) cho rang enzyme
ving ré c6 hoat tinh va vai trd quan trong hon so véi
enzyme c6 trong dat khdi déi véi su phan huy cac
co chét carbon va céc chat hitu co chtra N, P va S.

Trén thé gidi, hién c6 nhidu cong trinh nghién
cliu trén dbi twong cac PGPR s¢ hitu cing lac kha
ning dbi khang sinh hoc va phan giai sinh hoc. Cac
PGPR c6 kha ning sinh enzyme ngoai bao nhu
protease, cellulase, chitinase, lipase da dugc phan
lap va xé4c dinh dic tinh. Nhiéu chiung PGPR trong
s d6 dugc nhan dién nhu 1a Alcaligenes faecalis,
Bacillus sp., Bacillus licheniformis,...(Sayyed et al.,
2010; Bharucha et al., 2013; Azman et al., 2017).
Yap (2012) ciing dé phén lap duge cac PGPR tr dat
vung re cdy tiéu tréng tai Malaysia. Két qua nghién
ctru cho thay bbn chang Bacillus amyloliquefaciens
(WWB6), Bacillus atrophaeus (MPB), Bacillus
subtilis (CBF) and Bacillus vallismortis (WW14) c6
kha ning san xuit cac enzyme nhu cellulase,
protease, va tc ché cac nim nhu Colletotrichum
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capsici, Fusarium solani. 0 Viét Nam, trong 9 taxa
nam méc dugc phan 1ap tir ré cac cay tiéu trong o
Quang Tri, c6 4 taxa chiém ty 1¢ 16n, bao gom
Aspergillus niger, Rhizopus sp., Fusarium solani,
Fusarium spp., va Penicillium sp. Trong do,
Fusarium solani thuong dugc phan 14p tir cac cay bi
vang 14 va c6 kha ning gay hai khi két hop véi tuyén
truing Meloidogyne incognita (Thuy et al., 2013).
Cac loai Aspergillus nhu A. flavus, A. niger, va cac
loai thuge cac chi Penicillium, Cladosporium,
Rhizopus, va Trichoderma ciing 1a cic ndm méc
thuong duoc phan 1ap tir tiéu hat trong thwong mai,
Iuwu trit va ngoai dong tai mot s6 nuéc nhu Brazil,
Bahrain, Iraq, va A Rap (Freire et al., 2000;
Mandeel, 2005; Hashem and Alamri, 2010; Toma
and Abdulla, 2013).

Trong nghién ctru cua Thanh va Tram (2018), c6
22 chung vi khuan di dugc phan 13p tir cy tiéu trong
tai huyén Chon Thanh, tinh Binh Phudc; va budc
dau da duoc xac dinh mot sé diac tinh PGPR nhu ¢
dinh dam, hoa tan phosphate, tong hop IAA va
siderophore. Bé ndi tiép nghién ctru nay, cac dic
tinh PGPR gian tiép bao gébm su phan giai cac chét
hiru co 1a protein, lipid, tinh bot va chitin, va sy ac
ché cac nam mdc thuong nhiém vao cay tiéu hodc
tiéu hat bao gébm Fusarium, Aspergillus, Penicillium
va Cladosporium di duoc tién hanh do tim. Cac
chiang PGPR cong tinh nay s& 1a nguon vat ligu tot
cho cac nghién ciu ché tao phan vi sinh da chiic
nang cho cay tiéu vé sau.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vatligu

Hai muoi hai chung PGPR dugc phan 18p tir cay
tiéu trong tai huyén Chon Thanh, tinh Binh Phudc
¢6 trong bd suu tap giéng caa phong thi nghiém Vi
sinh vat hoc Truong Pai hoc Sai Gon. Nam chiing
nim chi thi gdm Cladosporium sp., Penicillium sp.,
Fusarium sp., Aspergillus flavus, A. niger do Khoa
Duoc, Truong Dai hoc Y dugc TP. H6 Chi Minh
cung cap.

2.2 Phuong phap nghién cuu

2.2.1 Hoat hod vi khudn va chudn bj dich
huyén phii

Sau thoi gian luu trir, 22 chang vi khuan da duoc
cay chuyén va kiém tra d¢ thuan trén méi truong LB
(10 g tryptone, 5 g chiét nAm men, 10 g NaCl, 18 g
agar, pH 7,0) (Bertani et al., 1951). Lay day mot
vong que cay sinh khdi cuia mdi chung chuyén vao
ong nghiém chira 5 mL méi truong LB long, u trén
may lac 6n nhiét & 30°C, 120 vong/phut. Sau 48 gio,
ldy 1 mL dich huyén phu vi khuan chuyén vao binh
tam giac chira 99 mL mai truong LB long, tiép tuc
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nudi cdy trong vong 24 — 48 gio dé tang sinh vi
khuan. Dich huyén phti vi khuan duge diéu chinh do
duyc tuong ng voi chuan McFarland 0,5 (1,5 x 108
CFU mL™) (Ventorino et al., 2016) s& duoc sir dung
cho tét ca cac thi nghiém vé sau.

2.2.2 Khao sdat khad nang phdn gidi tinh bét,
lipid, protein, va chitin
a. Cong thirc cac loai méi truwong chi thy

Moi truong “Mt1” (3 g cao thit, 5 g peptone, 2 g
tinh bot tan, pH 7,0) dwoc sir dung dé kiém tra kha
nang phan giai tinh bot (Geetha et al., 2003). Mo6i
truong “TBA — olive 0il” (5 g peptone, 3 g cao nam
men, 10 mL dau olive, 0,05 g rhomadine B, pH 7,2)
dugc sir dung dé kiém tra kha nang phan giai lipid
(Eugeniaetal., 2016). Méi truong “Skim milk” (5 g
peptone, 3 g cao thit, 1 g cao nim men, 300 mL sira
gay, pH 6,5) duoc sir dung dé kiém tra kha ning
phan giai protein (Sokol et al., 1979). Méi truong
“Colloidal chitin” (0,7 g K:HPO4, 0,3 g KH2PO4,
0,5 g MgS045H,0, 0,01 g FeSO,7H,0, 0,001 ¢
ZnS04, 0,001 g MnCly, 0,5 g keo chitin, pH 6,5)
duoc sir dung dé kiém tra kha nang phan giai chitin
(Hsu and Lockwood et al., 1975).

b. Phuwong phdp xac dinh kha nang phdn gidi
cde hop chdt hitu co

Phuong phap khuéch tan giéng thach da dugc sir
dung dé danh gia kha niang phan giai cic chat
(Balouiri et al., 2016). Dung mili khoan tiét trung dé
tao cac giéng trén tdm thach dia Petri, dudng kinh
giéng 12 5 mm. Thu 50 pL dich huyén phu caa mdi
chang vi khuan (mat sb 1,5 x 108 CFU mL™, da duoc
chuan bi theo Muc 2.2.1) nhé vao mdi giéng. U cac
dia Petri & 30°C trong vong 48 gid; sau d6 tién hanh
quan st sy tao vong trong sudt (halo) va danh gia
két qua.

Dé lam 15 sy Xuét hién cua vong halo, cin tién
hanh nhudém mau dia thach véi dung dich Lugol’s
chira 150 mg/mL iodine (5 g iodine va 10 g
potassium iodide trong 100 mL nuéc cat) ddi véi thi
nghiém xac dinh kha ndng phan giai tinh bét, va vai
dung dich Congo Red 0,1% (trong 15 phut; rira lai
bang NaCl 1M) ddi véi thi nghiém xac dinh kha
nang phan giai chitin. DSi voi thi nghiém xac dinh
kha nang phan giai lipid, su phat huynh quang cua
phuc hop lipid va Rhomadine B duédi anh dén UV &
bude song 365 nm s& 1am rd sy Xuat hién cua vong
halo. Riéng ddi voi su phan giai protein, sy phan giai
proteln trong stra s€ tao thanh vong halo trong hon
trén nén moi trudng mau trang duc; do vay, khong
can thém sy hd tro dé hién vong.

c. Ddnh gid kha nang phdn gidi cdc chat hitu co

Khd nang phan gidi chit hitu co cua cac chung
vi khuan dugc danh gia thong qua kich thude vong
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halo tao ra xung quanh khuan lac va dugc tinh theo
cong thirc: KNPG = D —d (Azman et al., 2017).
Trong d6, KNPG la “kha nang phan giai co chat”, D
1a duong kinh vong halo va d 1a dwong kinh khuan
lac (don vi la cm).

2.2.3 Khdo sdt khd nang khang nam

Déi voi khao sat khd nang khang nam, st dung
phuong phap cay kép cua Shrivastava et al. (2017).
Nam chung nam chi thi gom Cladosporium sp.,
Penicillium sp., Fusarium sp., Aspergillus flavus, A.
niger da dugc nudi cdy trén moi truong thach dia
PDA (Potato Dextrose Agar) (20 g cao khoai tay, 20
g dextrose, pH 7,0) trong vong 5 ngay dé thu lay dia
nim (duong kinh 5 mm; st dung miii khoan vé
trung).

Chuén bi cac Petri chira moi truong PDA méi.
Dung miii khoan v6 trung dé tao ra 3 giéng (duong
kinh 5 mm) ndm & 3 gbc va cach mép dia 1 cm. Lan
lugt cho vao 3 giéng trong mdi dia: 50 pL dich
huyén phu ctia mdi chung vi khuan (mat sb 1,5 x 108
CFU mL %, da dwoc chuén bi theo Muc 2.2.1), 50 uL
nudc cat vo trung (doi ching am 1I), 50 uL moi
truong LB long vo trung (d6i chung a am II). O tam
diém cuia mdi dia Petri, dat vao 1 dia nAm chi thi. U
cac dia ¢ 30°C.

Sau 7 ngay nudi cdy, tién hanh quan sat va ghi
nhén céc ching co kha ning khang nam; tir do tinh
ty 16 (%) cua sy Gc ché ting truong (Growth
Inhibition Index) theo céng thirc (C - T)*100/C.
Trong d6, C 14 sy tang trudng cua nam chi thi trong
nghlem thirc ddi ching (dm) va T la tang truong cua
nam chi thi trong nudi cay kép.

2.2.4  Bé tri thi nghiém va phan tich dir liéu

Céc thi nghiém dugc bé tri theo kiéu hoan toan
ngau nhién. Mdi nghiém thirc dugc 13p lai 3 lan. Béi
chimg 4m dugc tién hanh tuong ty nhung thay dich
huyén phu vi khuan bang nudc cit vo tring. Riéng
thi nghiém khao sat kha niang khang nam, sir dung
thém mot d6i ching 4m khac d6 1a méi truong nudi
cay vi khuan long v tring dé loai trir tic dung tc
ché nam c6 thé c6 trong thanh phan méi truong nay
(LB 16ng). Cac sb lidu duoc kiém dinh théng ké
bang phén tich phuong sai mot nhan t6 & d6 tin cay
95%, sir dung phan mém SPSS version 20.

Dbi véi su dinh danh vi khuan, cac chung c6 kha
ning phan giai chat hitu co va khang nam tbt da
dugc tuyén chon va cdy chuyén trén méi truong
thach dia LB; giri mau dén Trung tdm Khoa hoc va
Cong nghé Sinh hoc, Truong Pai hoc Khoa hoc Ty
nhién TP. H5 Chi Minh trong vong 24 gio dé dugc
nhan dién bang phuong phap khdi phd MALDI-
TOF (Matrix Assisted Laser Desorption/lonization
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— Time of Flight) (Hé thong Bruker Daltonik
MALDI Biotyper, Dtc).

3 KET QUA VA THAO LUAN

3.1 Kha ning phén gidi protein, lipid, tinh
bdt va chitin cia 22 ching vi khuan vung ré ciy
tiéu

Hoat tinh phan giai cac co chat hitu co bao gdm
tinh bot, lipid, protein, chitin ma nghién ctru nay da
tién hanh do tim théng qua sy xuat hién vong halo
cling da duoc nhicu tac gia trén thé gidi thuc hién
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trén d6i twong PGPR. Céc tac gia ciing da lién hé
hoat tinh nay v&i kha ning san Xuit cac enzyme
tuong Ung gom amylase, lipase, protease va
chitinase va dac biét 1a voi tinh khang nam (ngoai
trir amylase). Trong nghién cttu nay, kha nang phan
giai protein, I|p|d tinh bot va chitin, cia 22 chung
vi khuan ving ré cdy tiéu da dugc danh gia thong
qua su tao vong halo. Két qua cho thay c6 21 ching
¢6 kha nang tinh bot, 10 ching c6 kha niang phan
giai lipid, 20 chung c6 kha nang phéan giai protein,
va 12 ching c6 kha ndng phan giai chitin (Bang 1).

Biang 1: Kha ning phan giai cac hgp chit hiru co ciia 22 chiing PGPR

Kha ning phéin giai (cm)

STT Tén dong

Tinh bét Lipid Protein Chitin
1 CT2 0,73% 0,20° 0,439 0,00
2 CT5 0,90° 0,60? 1,492 0,532
3 CTé 0,20/ 0,00¢ 0,509 0,00
4  CT10 0,73% 0,00¢ 0,40 0,00
5 CT12 0,50" 0,20° 0,40 0,00
6 TT2 0,271 0,00¢ 1,074 0,40¢
7 TT5 0,73% 0,00¢ 1,360 0,20°
8 TT6 0,80 0,00¢ 0,609 0,00
9 TT10 0,73% 0,40° 0,331 0,00
10 TT11 0,73% 0,00¢ 0,00' 0,00
11 ML41 0,33 0,20° 0,90¢ 0,00
12 ML4.2 0,60 0,00¢ 0,331 0,20°
13 ML4.31 0,73% 0,00¢ 1,20° 0,20°
14  ML4.32 0,63 0,400 1,40% 0,20°
15  ML6.1 0,67¢f 0,20¢ 1,00¢ 0,40¢
16  ML6.2a 0,67¢f 0,00¢ 0,509 0,00
17 ML6.2b 0,00k 0,00¢ 0,20k 0,20°
18  ML6.3 0,33 0,20° 0,331 0,20°
19  ML13.1 0,53¢% 0,00¢ 0,00' 0,47¢
20  ML17.1 0,87 0,40° 0,40 0,00
21 MH9 0,80 0,00¢ 0,20k 0,50
22 MH13 1,13 0,60? 0,40 0,20°
23 Péi ching 0,00k 0,00¢ 0,00' 0,00

Trong cimg mot Cot, cde gid tri diroC theo sau béi cing ky tir khdc biét khéng cé ¥ nghia théng ké 6 mirc alpha=0,05

theo phép thir Duncan.
3.1.1 Kha nang phdn gidi tinh bgt

Xu ly dia thach sau nudi cdy bang dung dich
Lugol da gitip biéu thi vong halo mau tring trén nén
mdi truong bat mau xanh tim (Hinh 1A). Qua d6 cho
thdy, ngoai trir ching ML6.3, hai muoi mdt chang
con lai déu c6 kha ning phén giai tinh bot véi kha
nang phan giai dat tir 0,2 dén 1,13 cm. Trong do c6
5 chung c6 kha ning phan giai thdp hon 0,5 cm; 16
chung c6 kha ning phan giai dat tir 0,5 dén 1,0 cm,
va mot ching c6 kha nang phan giai dat trén 1,0 cm.
Nim chung phan giai tinh bot tot nhat 14 MH13,
CT5,ML17.1, MH9 va TTé6.

Mac du tinh bot 1a cht dy trir cua thuc vat,
khong phai ciia nam va khong lién quan dén tinh
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khang nim, nhung trong viéc do tim kha ning phan
giai chat cia cac PGPR, nhiéu tac gia ciing da sir
dung méi truong chira tinh bot tan dé phat hién kha
nang phan giai co chat nay. Choubane et al. (2016)
da tép trung nghlen clru vé da dang kiéu hinh cua
cac vi khuan vi khuin vung r& c6 kha ning tiét xuat
amylase, dong vai tro quan trong trong su phan giai
chat x4c b thyc vat co chira tinh bot. Trong 137
chang vi khuan ving r& c6 kha ning tiét amylase
phan 1ap tir 8 loai ciy thuong moc & Algeria (Bic
Phi), céc tac gia nhan thay hoat dong amylase cua
c4c vi khuan phan 13p tir 3 loai cdy carob (Ceratonia
siliqua), argan (Argania spinosa) va sung ngot
(Ficus carica) 1a dac biét manh. Kha nang phén gii
ctia cac dong tot nhit dao dong tir 2,9 mm —5,0 mm.
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Kha nang phan giai tinh bot hay hoat dong cua
amylase ciing 1a dic tinh thuong thay ctia cac PGPR.
Trong 6 chung vi khuan dugc tuyén chon tir 140
chung PGPR phan 1ap tir cay dau xanh (Vigna radita
L.) trong tai An Do, c6 5 chung vi khuan (4 chang
Gram duong va mét chung Gram 4m) biéu thi kha
nang phan giai tinh bot (Geetha et al., 2014). Trong
khi do, tat ca 13 ching PGPR dugc phan 1ap tir cay
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6t Capsicum annuum L. trong trén dat nhidm man o
Xinjiang, Trung Qudc déu c6 kha ning tiét amylase
ngoai bao (Wang et al., 2018). Ngoai vi nam, cac vi
khuan nhu Bacillus  subtilis,  Clostridium
acetobutylicum ciing da dugc béo cdo vé kha ning
phan giai tinh bot (Dhawale et al., 1982;
Yazdanparast, 1993; Davison et al., 1995).

(€)

(D)

Hinh 1: Vong halo dwoc tao ra béi mdt s6 chiing vi khuan ¢é kha ning phan giai tinh bt (A), lipid
(B), protein (C), va chitin (D)

Puong kinh giéng ld 5 mm; cdc miii tén ding dé chi giéi han ciia vong halo

3.1.2 Khda nang phdn giai lipid

Du6i sy hd tro cua tia UV va pham nhudém
Rhomadine B, vong halo xuit hién do sy phén giai
lipid duoc biéu thi rd hon (Hinh 1B bén trén). Trong
22 chung vi khuan da khao sat, c6 10 ching phan
giai duoc lipid. Trong d6 c6 5 chung cé kha nang
phan giai 1a 0,2 cm; 3 ching c6 kha nang phan giai
1a 0,4 cm; va 2 chung ¢6 kha nang phan giai la 0,6
cm (CT5, MH13).

Mic du thanh phan chii yéu ciia vach té bio nam
1a polysaccharide, dic biét 1a glucan va chitin, gan
day cac hop chat chia lipid nhu glycolipid,
triacylglycerol lipid, phosphatidylethanolamine
ciing di dwoc tim thy. Tuy vai tro ca lipid c6 trong
thanh phan mang sinh chét cua té bao nim da duoc
xac nhan 14 c6 lién quan dén tinh gay doc, hién nay
vai tro cua lipid ¢6 trong thanh phan véch té bao nam
van chua duge 1am sang to hoan toan (Longo et al.,
2013; Feofilova et al. 2015; Rella et al., 2016).
Chinh vi vay, mot s6 nghién ciru vé kha ning phan
giai chat lién quan dén hoat tinh khang nam thuong
khong xét dén kha nang phan giai lipid ciing nhu kha
nang phan giai tinh bot nhu da dé cap bén trén. Tuy
nhién, & goc d6 d6i khang sinh hoc néi chung, nhidu
tac gia ciing da tién hanh do tim kha ning phan giai
lipid hodc hoat tinh cua lipase. Nghién ctu cua
Geetha et al. (2014) trén 6 chung vi khuin PGPR &
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cay dau xanh cho thay chi c6 2 chang biéu thi kha
nang phan giai lipid. Nguoc lai, trong nghién ctru
ctiia Wang et al. (2018), tit ca 13 chung PGPR duoc
phan 1ap tir cay 6t déu c6 kha nang nay. Pdi vai kha
nang phan giai lipid thé hién qua kich thudc vong
halo, trong nghién ciu cua Azman et al., (2017)
dugc thuc hién trén cac vi khuan lién két cay lua
trong tai Malaysia, kha ning nay dao dong tir 0,3 —
1,6 cm. Trong khi d6 trong nghién ctru cia Duong
Minh Lam va Vii Thi Ly (2012), 8 ching vi khuén
dugc tuyén chon tir 250 chang vi khuan phan 1ap tir
dat rimg ngap man Viét Nam lai ¢6 kha ning phan
giai lipid dat tir 1,7 — 2,1 cm. Céc nghién ctru trén vi
khuan phén giai lipid va tinh bot & Viét Nam thuong
nhim dén muc tiéu tng dung trong linh vuc xu Iy
nudc thai, chét thai hay trong linh vuc cong nghiép
san xuat chét tdy rira, cong nghiép thudc da (Ha
Thanh Toan va ctv., 2008; Duong Minh Lam va Vi
Thi Ly, 2012; Tu et al., 2015) hon la trong linh vuc
ché tao phan bon cho nong nghiép.
3.1.3 Khd nang phdn giai protein

Cin cir trén su xuat hién cua vong halo c6 do
trong cao hon so v6i méi truong mau tring duc
(Hinh 1C bén trén), ngoai tre 2 ching TT11 va
ML13.1, ca 20 ching vi khuan con lai déu c6 kha
nang phan giai protein. Kha ning phan giai protein
clia cac chung dat tir 0,2 dén 1,47 cm (twong dwong
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dudng kinh vong halo 1a 0,7 dén 1,97 cm). Trong
do, c6 10 ching c6 kha nang phan giai protein dudi
0,5 cm; 4 chiing c6 kha nang phan giai tir 0,5 dén
dudi 1,0 cm; va 6 chung c6 kha nang phén giai dat
tr1,0cmtro1én (TT5, CT5, ML4.32, ML4.31, TT2,
va ML6.1). Két qua vé kha niang phan giai protein
néu trén ciing trong dong vai két qua cua mot sd
cong bd cua mot sb tac gia khac; vi du nhu kha ning
phan giai protein (do theo dwong kinh vong halo)
clia cac PGPR lién két cay lua trong tai Malaysia la
0,2 — 1,63 cm (Azman et al., 2017), va cua cac
PGPR lién két cay ot trong ¢ Viét Nam 12 0,2 — 1,97
cm (Nguyén Thi Lién va ctv., 2016). Protease la
enzyme phan giai protein. Protease cung voi cac
enzyme cO vai tro phan giai polysaccharide nhu
chitinase, cellulase, f-1,3-glucanase da dugc xem la
cac enzyme chiu trach nhi¢ém chinh trong kha nang
dbi khang nam cua PGPR (Jadhav et al., 2017).
Nhiéu cong trinh nghién ctru vé PGPR noi chung va
PGPR dbi khang sinh hoc noi riéng ciing da tién
hanh do tim kha néng sinh enzyme protase cua cac
vi khuan, qua d6 cho thdy ty 18 vi khuan c6 kha ning
nay thay doi theo ddi twong cdy chu: chiém 23,7%
trong tong sb 66 chung tuyén chon da dwoc phan lap
tir cic cdy dai va cdy ban dia cia A Rap Saudi (EI-
Sayed et al., 2014); chiém 52,1% trong tong s6 48
chung tuyén chon di dwoc phén 1ap tir cay ché (tra)
trong tai An Do (Dutta and Thakur, 2017). Hai
nghién ctru nay khong dé cap két qua vé duong kinh
vong halo.
3.1.4 Kha ndng phdn gidi chitin

Xur 1y dia thach sau nuéi cdy bang dung dich
Congo Red di giup biéu thi vong halo trén nén moi
truong bat mau d6 cam (Hinh 1D bén trén). Qua d6
cho thdy c6 12 chiing phéan giai dugc chitin; trong
do6 c6 7 ching c6 kha nang phéan giai dat 0,2 cm, va
5 chung c6 kha nang phan giai dat tir 0,4 dén 0,53
cm (CT5, MH9, ML13.1, TT2, ML6.1).

Ty 1& vi khuan phan giai chitin thay d6i theo loai
cay chu: chiém 12,5% trong sb cac vi khudn ving ré
cdy co linh lang Medicago sativa (Bharucha et al.,
2013); chiém 13,9% trong sb cac vi khudn duoc
phan 14p tir cac cdy dai va cdy ban dia cia A Rap
Saudi (EI-Sayed et al., 2014); chiém 29,2% trong so
cac vi khuan lién két cdy ché (trd) trong tai An Do
(Dutta and Thakur, 2017). Cac nghién cuu trén chi
khao sat kha nang phan giai chitin & cac dong tuyén
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chon nhu 1a cac thi nghiém dinh tinh (khéng trinh
bay kich thudc vong halo). Trong nghién ctu cua
Nguyén Thi Lién va ctv. (2016), ty I& vi khuan phan
giai chitin chiém 77,21% trong s6 cac PGPR lién két
cdy 6t, voi dudng kinh vong halo dat tir 0,17 dén
3,10 cm. Trong nghién cttu cua Lé Minh Tudng va
ctv. (2016), 5 chang Streptomyces c6 kha nang
khang Colletotrichum spp. giy bénh than thu hai gic
d3 biéu thi vong halo phén giai chitin c6 dudng kinh
dat tir 1,4 cm dén 2,7 cm sau 7 ngay nudi cay.

Mot s6 tac gia di bao cao vé tac dong cua viec
bon bun thai hodc bun thai da dugc t dudi dang phan
tron 1én ning suat cay trong, Cau tric quan xa vi sinh
vat dat, phan ung cua cac enzyme tuyét doi va dac
hiéu co trong dat (Lloret et al., 2016; Liu et al.,
2017). Qua d6 cho thay bun thai hoic phan tron da
lam thay ddi tinh chat 1y hoa cua dat, tir d6 anh
huong dén ciu triic quan xa vi sinh vat dat, va gay
anh huong dén hoat tinh enzyme dét, dac biét 1a
enzyme dac hiéu. Nhu vay, thanh phan ngudn co
chit bd sung vao dét di co tac dung chon loc cac
quan thé vi khuan va kich hoat viéc téng hop cac
enzyme phtt hop nham phan giai cac co chat twong
ung do.

3.2 Kha niing khang nim

Két qua khao sat kha nang tic ché nim cua 22
chang vi khuan theo phwong phap cay kép cho thiy
¢6 2 ching c¢6 kha ning (¢ ché Fusarium sp. 1a
MH13 va ML17.1 véi chi sb trc ché su tang truong
lan luot 14 52,3% va 29,3% (Hinh 2A). Riéng ching
ML17.1 con c6 kha ning wc ché dwoc ca 4 chung
nam chi thi con lai 1a Penicillium sp., Aspergillus
niger, A. Flavus, va Cladosporium sp. véi chi s6 tc
ché sy tang truong lan luot 1a 13,0%, 30,3%, 50,7%,
va 10,0% (Hinh 2B, C, D, E). Hai ching MH13 va
ML17.1 c6 kha nang phan giai tinh bét, lipid va
protein tt. Riéng chung MH13 con c6 kha ning
phan giai chitin. Ngoai co ché khang nim do
enzyme da d& cap, cac nghién ctru da cho thiy nhiéu
PGPR c6 hoat dong dbi khang nim bénh théng qua
su tiét cac chat chéng nim nhu 2, 4-
diacetylphloroglucinol, cac hop chat phenazine, cac
siderophore, hay sy canh tranh dinh dudng va chd o.
Céc PGPR con giup cay cha chdng lai Fusarium sp.
va bénh héo cay khi chiing s¢ hitu kha nang phan
huy fusaric acid do nim nay tiét ra (Saharan and
Nehra, 2011).
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Hinh 2: Kha ning tc ché nim cia MH13 va ML17.1 d6i véi Fusarium sp. (A), Penicillium sp. (B),
Aspergillus niger (C), A. flavus (D), Cladosporium sp. (E)

Vong tron chi vong halo dwot tao ra béi vi khudn, cde ddu miti tén chi déi chitng dm I (medc Cdt vé tring; bén trdi) va

ddi chitng dm 11 (méi truong LB |ong vé tring, bén phai).

Dua trén két qua khao sat kha nang phén giai cac
chat va khang nam néu trén, c6 4 ching da dugc
chon loc dé dinh danh bao gdbm ML17.1, MH13,
CT5, va TTS theo phuong phap MALDI-TOF.
Phuong phap nay 1a mét trong s6 cac phuong phap
dinh danh vi khuan da duoc nhiéu tac gia sir dung
trong linh vuc nghién citu vé PGPR (Tani et al.,
2015; Thanh and Tram, 2018). Hai ching MH13 va
ML17.1 twong dong vai loai Bacillus subtilis ¢ do
tin cay (score value) lan luot 14 2,237 va 2,205. Hai
ching CT5 va TT5 twong dong véi chi Alcaligenes
faecalis & do tin cay lan luot 14 1,846 va 1,976. Po
tin cay tir 2,000 dén 3,000 cho két qua chinh xac dén
mirc “loai”; trong khi gia tri do tin cay nam trong
khoang tir 1,700 dén 1,999 s& cho két qua chinh xac
dén muc “chi” va tén loai 1a “cé kha ning”. Cac két
gua c6 do tin cay dudi 1,700 1a khong dang tin cay.
Nhu vay, hai chung CT5 va TT5 ¢6 thé duoc xem la
mot loai trong chi Alcaligenes (Alcaligenes sp.) gan
Vi A. faecalis.

DAi véi hai loai dd dugc dinh danh 1a Bacillus
subtilis va Alcaligenes faecalis, day la cac PGPR da
dugc béo cao vé kha nang thuc day tang truong thuc
vat theo co ché tryc tiép 1an gian tiép (Saharan and
Nehra, 2011), Nam 2017, Mardanova et al. da phan
lap duoc B. subtilis & dit ving ré cdy ca chua trdng
& Nga. Qua nghién citu cho thdy, loai nay ¢ kha
ning khang nam bénh, san xuét siderophore, tiét
enzyme protease va cellulase, san xuat HCN.
Ranjbariyan et al. (2011) ciing da phan lap duogc
B.subtilis c6 kha ning kiém soat su phat trién cua
Aspergillus niger, A. flavus, Penicillium marneffei,
va Furasium moniliforme tir dat ving Tehran, Iran.
Déi véi Alcaligenes faecalis, day 1a mot loai PGPR
¢6 kha ning san Xuét cac enzyme lipase, cellulase,
chitinase, sinh tong hop IAA (Ghodsalavi et al.,
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2013). Sayyed et al. (2010) cling da phén 1ap dugc
A. faecalis tir dat ving ré cay dau phong trong & An
Po. Két qua nghién ciru con cho thiy day vi khuén
nay c6 khd nang san XUét siderophore t6t, giup gia
tang sy hp thu sit cho céy trong.

4 KET LUAN

Trong 22 chung PGPR lién két cdy tiéu da xac
dinh dugc 21 ching ¢6 kha nang phan giai tinh bot
tir 0,2 dén 1,13 cm; 10 chung co6 kha ning phan giai
lipid tir 0,2 dén 0,6 cm; 20 ching c6 kha niang phan
giai protein tir 0,2 d&én 1,47 cm; va 12 chung c6 kha
nang phén giai chitin tir 0,2 dén 0,53 cm. C6 2 chung
biéu thi kha ning khang nam. Trong do, chung
MH13 c6 kha ning &rc ché Fusarium sp. véi chi so
{rc ché 14 52,3%. Chiung ML17.1 ¢6 kha ning tc ché
ca 5 chung nim chi thi gom Fusarium sp.,
Penicillium sp., Aspergillus niger, A. Flavus, va
Cladosporium sp. véi chi s6 tc ché lan luot 1a
29,3%, 13,0%, 30,3%, 50,7%, va 10,0%. Hai chung
MLI17.1 va MHI13 d3 dugc nhan dién 1a Bacillus
subtilis; va 2 chung CT5 va TT5 da dugc nhan dién
la Alcaligenes faecalis. Bay 1a cac loai PGPR co
hoat tinh thuc day tang truong thuc vat va doi khang
sinh hoc da dugc bao cao.

LOI CAM TA
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