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ABSTRACT

The study aimed to survey some biological functions of six microbial
species in the laboratory including capacities of lactic acid synthesis,
plant disease resistance, seed germination, and compatibility. The results
showed that 6 microorganism strains could synthesize lactic acid in the
range of 777-18,343 mg/L, well antagonized against the fungal pathogens
Fusarium oxysporum and Rhizoctonia solani with the highest
antagonistic efficiency ranging from 26.7-37.0%, and 36.3-46.6%,
respectively. On the other hand, 5 microorganism strains Enterococcus
sp. G1, Bacillus sp. LB7, Pichia sp. LB1, Pichia sp. B9 va Bacillus sp. G5
helped to increase the germination rate of spinach and lettuce seeds (5.2-
10.8%) as compared with the control treatment. Six microorganism
strains also stimulated an increase in plant height, root length, stem
diameter, and dry biomass of water spinach and lettuce, especially dry
biomass was increased by 33.9-48.3% and 19.4-58.9%, respectively
compared to the control treatment. In addition, these 6 microorganism
strains did not inhibit each other.

TOM TAT

Nghién ciru nham khdo sat mét sé chire ndng sinh hoc ciia 6 dong vi sinh
vt ¢ diéu kién phong thi nghiém gom kha ndng tong hop acid lactic, doi
khdng bénh, kich thich nay mam hat va kha néang twong thich. Két qua cho
thdy 6 dong vi sinh vit c¢é kha ndng téng hop acid lactic trong khodng
777-18.343 mg/L, doi khang tot véi nam bénh Fusarium oxysporum va
Rhizoctonia solani, hiéu suat doi khang cao nhat lan luot dao dong 26,7-
37,0% va 36,3-46,6%. Mat khac, 5 dong vi sinh vat Enterococcus sp. G1,
Bacillus sp. LB7, Pichia sp. LB1, Pichia sp. B9, Bacillus sp. M3 va
Bacillus sp. G5 giuip gia ting ty 1é ndy mam ciia hat rau muong va cdi xa
lach (5,2-10,8%) so véi nghiém thirc doi chirng. Sau dong vi sinh vat thir
nghiém con kich thich gia tang chzeu cao cdy, chiéu dai ré, dieong kinh
than va sinh khoz khé cdy rau muéng va cdi xa lach, ddc biét sinh khoi
khé cdy rau mudng va cdi xa lach gia tang lan leot 33,9-48,3% va 19,4-
58,9% so voi nghiém thirc doi chitng. Ngodi ra, 6 dong vi sinh vt nay
khéng ikc ché lan nhau.
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1. GIOI THIEU

Vi khuan tong hop acid lactic (LAB) duoc st
dung nhiéu trong bao quan thuc phim do kha ning
san xuat acid lactic, acid acetic, H,0,, CO; va cac
bacteriocin ¢ thé (¢ ché nhitng vi sinh vat (VSV)
gdy bénh, gay hu hong néng san va thuc pham nham
kéo dai thoi gian bao quan, ton trit va cai thién sy an
toan ctia san pham (Zhu & Yang, 2020). Hién nay,
VSV tdng hop acid lactic chu yéu dwoc dung trong
nganh cong ngh¢ thuc phim, méi truong va nong
nghiép. Dic biét, trong nong nghiép vi khuan acid
lactic dugc tng dung trong viéc giam phan bon hoa
hoc, gia ting da dang VSV trong dat, ty 1¢ hat nay
mam, sinh truéng va ning suat cdy trong. LAB ¢6
thé cai thién tinh trang dinh dudng trong dit thong
qua ngudn phan bon compost va cac vat liéu hiru co
khac. Ngoai ra, LAB con tic ché nhiéu loai vi khuan
va ndm bénh (Lamont et al., 2017).

Mat khac, thir nghiém ching cung lac tic nhan
gay bénh vi khuan Agrobacterium tumefaciens va vi
khuan c6 lgi LAB giup tc ché hoan toan mam bénh
Agrobacterium tumefaciens trén nho va giam 80%
s6 lwong chdi bi nhidm bénh (Limanska et al., 2015).
LAB c6 thé duoc sir dung két hop véi cac dung dich
dinh dudng khac dé xir 1y hat truéc khi tréng. Diéu
nay cai thién kha niang nay mam cua hat, han ché
mot s& mam bénh do ndm nhu héo ri ciy con
(Hamed et al., 2011). Tuong tu, LAB duoc st dung
két hop véi VSV ban dia ¢ cac nong trai hitu co
trong viéc san xuat phan compost do vi khuan LAB
gitp thiic day nhanh tién trinh phan giai chat hiru co
duoc bd sung vao dat ddng thoi gia ting su phong
thich chat dinh dudng cho cay trong hip thu (Park
& DuPonte, 2008).

Trén thé gidi, c6 rat nhiéu thanh tyu nghién ciru
va ing dung VSV téng hop acid lactic trong trc ché
vi khuan va nidm gay bénh cho cdy trong da dugc
cong bd. Theo Raman et al. (2022), LAB cho thay
tac dung d01 khang véi phytopathogens, uc Che cac
quan thé nim va vi khuan trong sinh quyén va
phyllosphere. Tuy nhién, ¢ Viét Nam, cac nghién
ctru str dung VSV tong hop acid lactic dé trc ché ndm
bénh ciing nhu kich thich tang trudng cdy tréng con
nhiéu han ché. Vi vay, nghién ciru nay dugc thuc
hién nham muc tiéu khao sat mot s6 chirc nang sinh
hoc ciia 6 dong VSV tdng hop acid lactic da dwoc
phan 1ap dé tao ra ché pham VSV acid lactic phuc
vu cho canh tac rau sach va an toan.

2. PHUONG PHAP NGHIEN CUU
2.1. Ngudn vi khuin

Sau dong VSV c6 kha ning tong hop acid lactic
dugc phan 1ap tir cac hat bap, mé va gao gom
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Enterococcus sp. G1 — NR114742.1 (G1), Bacillus
sp. LB7 — MT184818.1 (LB7), Pichia sp. B9 —
MH545928.1 (B9), Pichia sp. LB1 — MH545928.1
(LB1), Bacillus sp. M3 — ON860698.1 (M3) va
Bacillus sp. G5 — OP209987.1 (G5) (Dién, 2018;
Thién & Kiéu, 2019).

2.2. Kha ning tong hop acid lactic ciia 6

dong VSV thir nghiém
2.2.1. Chudan b nguon vi sinh vt

Céc dong VSV thir nghiém duoc nuoi tang sinh
trong 50 mL mdi truong TSB 16ng chira trong binh
tam giac 100 mL trong 3 ngay. Thanh phan ciia moi
truong TSB gém (Tryptone Soya Broth 30 g, va
nude khir khoang 1 L). Mau dugc dat 1én trén may
lic tron véi toe do 90 vong/phit trong tdi, trong 2
ngay dudi diéu kién phong thi nghiém, sau d6 dung
dich nuéi cay dugc chuyén sang Falcon 50 mL, ly
tam 6.000 vong/phut trong 3 phit, loai bo phan nuéc
bén trén, tiép tuc bd sung 20 mL nudc khir khoang
tiét trang, 1ap lai quy trinh rira sinh khdi VSV trong
3 lan va hiéu chinh dung dich VSV bang nudc khir
khoang tiét tring dé lam ngudén VSV cho thi
nghiém. Mat s6 timg dong B9, LB1, LB7, G1, M3
va G5 lan luot dat 7,7 x 107; 10,8 x 107; 5,6 x 107;
8,4x107:5,6 x 107 va 4,7 x 10" CFU.mL™,

2.2.2. BO tri thi nghiém

Thi nghiém dugc bb tri theo thé thirc hoan toan
ngau nhién véi 6 nghiém thirc (mdi nghiém thirc
tuong tmg 1 dong VSV) va 3 lan lap lai trong tng
v6i 3 binh tam giac. Cach thyc hién nhu sau: mét
lugng dung dich VSV di hi¢u chinh (0,5 mL) duogc
cho vao binh tam giac chira 50 mL moi truong MRS
long tiét tring. Mau duoc lac trén may lic tron véi
tbc do 90 vong/phut, trong toi va dudi didu kién
phong thi nghiém.

2.2.3. Chi tiéu theo doi

Ham luong acid lactic dugc san xuét boi cac
dong VSV trong méi truong nudi cay 1ong duge xac
dinh vao thoi diém 3 ngay sau khi nudi cdy. Quy
trinh phan tich acid lactic nhu sau: 1 mL dung dich
moi truong nudi cy duoc cho vao Eppendorf 2 mL,
sau d6 ly tam & 12.000 vong/phut trong 5 phut, tiép
theo, hiit 700 pL phan dung dich trong phia trén
dugc chuyén vao Eppendorf méi. Sau d6, ham
lugng acid lactic ctia cac dong VSV duogc xac dinh
bing phuong phap do trén hé thdng sic ky long
(HPLC). Cac thong s6 dugc sir dung trong phan tich
acid lactic trén hé théng HPLC nhu sau: sir dung cot
C18 (dai: 250 mm, duong kinh trong 4,6 mm), Ty 1¢
pha dong acetonitrile: nude (pH 3, HsPO4) 10:90,
budc song 210 nm, lvu luwgng cia pha dong 0,5
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mL/phut, thé tich hit mau 10 pL va thoi gian luu
peak cho acid lactic 1a 13,5 phut.

2.3. Kha ning dbi khang sinh hoc ciia 6 dong

VSV tong hop acid alactic véi 2 dong

nim gay bénh cay trong Fusarium

oxysporium va Rhizoctonia solani

2.3.1. Chudn bj nguon nam va VSV tong hop
acid lactic

Hai dong nam Fusarium  oxysporum va
Rhizoctonia solani ¢6 ngudn gbc tir Khoa Bao vé
thuc vat, Truong Nong Nghiép, Trudng Pai hoc Can
Tho dugc tang sinh trén méi truong PDA lan luot
trong 5 va 2 ngay trudc khi bd tri thi nghiém. Sau
d6, cac khoi agar co chira sgi ndm phat trién co
duong kinh 6 mm (dugc cit bang Pasteur pipet thity
tinh) duoc st dung cho b tri thi nghiém.

Nguén VSV dugce chuén bi nhu muc 2.2.1.

2.3.2. Bé tri thi nghiém

Céc dong VSV dugc kiém tra kha ning doi
khang v&i 2 dong nam gay bénh cay trong Fusarium
oxysporium va Rhizoctonia solani theo phuong
phép ctiia Denis and Webster (1971). Céach thuc hién
nhu sau: trude tién, dia moéi truong PDA dugc chia
ralam4 ph?m déu nhau, tiép theo, dat mot khoi agar
chtra ndm gay bénh cay trong vao giita dia petri. Sau
d6, khoanh giéy loc tiét trung c¢6 duong kinh 1 cm
dd duoc ngam dung dich huyén phi VSV thir
nghiém (107 CFU/mL) duoc dit 1én trén bé mit dia
moi truong PDA 62 vi tri d6i xtig nhau (cach thanh
dia petri 2 cm dbi véi nam F. oxysporium va 1 cm
dbi voi nam R. solani do thoi gian sinh truéng va
phat trién cta nim R. solani nhanh hon so v6i nim
F. oxysporium) tuwong ing v6i 2 1ap lai. Hai vi tri
con lai 12 vi tri chira mau dbi ching duoc thyc hién
tuong tu tuy nhién khoanh giay loc tiét trung duoc
thiAm v&i nude cat tiét trung (Hinh 1). Gidy loc dugc
dat 1én trén bé mat moi truong PDA trong 1 phut,
sau d6 dugc 1ay ra khoi dia petri. Cac dia petri chira
mau dugc dit vao trong ta 0 & nhiét do 30°C, va ghi
nhan kha ning d6i khang cua cac dong VSV v6i nim
gdy bénh. Cong thirc tinh phan trim d6i khang nhur
Sau:

Pl = (R-r)/R x 100

Trong d6: PI: hidu suét ddi khang cua VSV (%);
R: ban kinh khuén ty ciia dong ndm gay bénh vé phia
d6i chimg (mm) r: ban kinh khuén ty ctia dong ndm
gay bénh v¢€ phia c6 VSV (mm).
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Hinh 1. So d6 bé tri thi nghiém khao sat kha
niing d6i khang cia cac dong VSV tong hop
acid lactic véi nAm gay bénh ciy trong trén moi
treong PDA

*Ghi chii: Nam: nam bénh duoc ddt & tam dia thach;
DC: déi chirng; VSV: vi sinh vat. Hai lap lai cia VSV va
déi chitng dwoc ddt cach thanh dia 2 em déi véi nam E.
oxysporium va I cm déi véi ndm R. solani

2.4. Kha ning kich thich niy mam va sinh
truéng cia 6 dong VSV tong hop acid
lactic 1én hat rau muong va xa liach &
di€u kién phong thi nghiém

2.4.1. Kha nang kich thich nay mam

Thi nghiém dugc b tri theo thé thirc hoan toan
ngiu nhién véi 7 nghiém thire (6 dong VSV va 1 ddi
chimg) va 3 lan lap lai cho mdi nghiém thirc tuong
{mg voi 3 dia petri. Hat gidng dugc tiét tring bang
cach cho vao lan luot dung dich NaCIO 1% trong 10
phut va cén 70% trong 1 phut, rira sach 4 1an vai
nudce cit tiét tring, tiép theo, hat giéng duoc ngam
trong 30 mL dung dich huyén phu VSV (mat s6 107
CFU.mL™) trong 2 gid, sau d6 hat dugc chuyén vao
dia Petri chtra gidy loc dwoc 1am wdt v6i nude cét
tiét trung (m01 dTa petri chtra 30 hat gidng). Cac dia
petri duoc dé yén & trong t6i, diéu kién phong thi
nghiém. Nghiém thuc doi ching dugc thyc hién
tuong tu nhung hat gidng chi ngdm véi nude cit tiét
tring thay cho dich huyén phi VSV. Ghi nhan s6
hat giéng ndy mam trong 4 ngay thi nghiém.

2.4.2. Kha nang kich thich sinh truéng ciua hat

rau muong va xa lach

Tiép tuc voi thi nghi€ém 6 muyc 2.4.1, sau khi hat
gidng nay mam dugc 1 cm, hat duge chuyén vao dng
nghiém c6 chta 15 mL méi truong Hoagland
(Hoagland & Arnon, 1938). Mdi dong VSV duoc bd
tri v6i 6 lap lai twong ing voi 6 6ng nghiém. Céac
4ng nghiém duoc dy nip kin khong hoan toan va
ddt ¢ vi tri thoang mat trong diéu kién phong thi
nghiém trong 10 ngay. Céc chi tiéu theo ddi gdm:
chidu cao than (duoc do tir gbc dén chop 14 cao
nhét), chiéu dai ré (duoc do tir gbc dén chop r& dai
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nhat), duong kinh than (dwoc do & vi tri giita than)
va sinh khéi khé ctia cdy mam (dugc xac dinh bang
cach sdy cdy mam & 105°C trong 24 — 48 gio dén khi

kho kiét tién hanh cén trén can phén tich).
2.5. Panh gia kha ning twong thich cia 6
dong VSV téng hop acid lactic v6i nhau

Thi nghiém nay duoc thyc hién nham kiém tra
tinh twong thich cua tat ca cac to hop 2 dong VSV
v6i nhau trong tong s6 6 dong thir nghiém. MJdi t&
hop duoc thuc hién véi 3 1an 13p lai, twong tng voi
3 dia petri. Kha nang tuong thich cta cac dong VSV
tong hop acid lactic voi nhau duge kiém tra theo
phuong phap khuéch tan dia thach (Vaseeharan &
Ramsamy, 2003). Cach thuc hién nhu sau: hut 50
pL dung dich huyén phu dong VSV thr 1 dwoc trai
déu 1én moi truong TSA, sau d6, dung pipet pasteur
tiét trung duc 3 16 c6 duong kinh 6 mm, cho 50 uL
dung dich huyén phii VSV thir 2 vao cac 1 duc nay.
Dé yén 20 phit cho huyén phu vi khuan khuéch tan
déu vao agar. Cac dia petri chira mau dwoc i & 30°C
trong 24 gio dé quan st vong khang khuan. Cac
dong VSV dugc két luan 1a tuong thich khi khong
tao vong khang khuan xung quanh 15 thach.
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2.6. Xirly s6 liéu

S6 ligu dugc xir ly véi Microsoft Office Excel
2013 va phén tich théng k¢ ANOVA bing phén
meém Minitab 16.0.

3. KET QUA VA THAO LUAN

3.1. Kha ning téng hep acid lactic cia 6
dong VSV thir nghiém

Két qua khao sat kha nang téng hop acid lactic
cua 6 dong VSV thir nghiém dugc trinh bay ¢ Hinh
2. Ca 6 dong VSV déu c6 chirc ning téng hop acid
lactic, v&i ham lugng acid lactic dao dong tur 777
dén 18.343 mg/L sau 3 ngay thi nghiém. Trong do,
noi bat nhat 1a dong Enterococcus sp. G1 tong hop
acid lactic cao nhat (18.343 mg/L), tiép theo, dong
Bacillus sp. LB7 (7.422 mg/L). Bon dong VSV con
lai gdm Pichia sp. B9, Pichia sp. LB1, Bacillus sp.
M3 va Bacillus sp. G5 tong hop duoc acid lactic dao
dong trong khoang 777-2.125 mg/L. Két qua nay
tuong tw V6i nghién ctru trude day cho thiy cac dong
vi khuan acid lactic thuoc chi Lactobacillus sp.,
Lactococcus sp. va Leuconostoc sp., chi Bacillus sp.
va Acetobacter sp. c6 kha ning san xuit acid lactic
(Poudel et al., 2016; Wang et al., 2021).
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Dong vi sinh vat

Hinh 2. Ham lwgng acid lactic dwoc tong hep béi 6 dong VSV thir nghiém sau 3 ngay nudi ciy
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3.2. Kha niing di khang sinh hoc véi 2 dong
nidm giy bénh cdy trong Fusarium
oxysporium va Rhizoctonia solani caa 6
dong VSV téng hep acid lactic ¢ diéu
kién phong thi nghiém

3.2.1. Hiéu sudt doi khdang cia 6 dong VSV tong

hop acid lactic thiz nghiém véi nam F.
oxysporum

Kétoqué khao sat kha nang d6i khang cua 6 dong
VSV tong hop acid lactic véi nam F. oxysporum
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trong didu Kién phong thi nghiém dugc trinh bay
trong Bang 1 va Hinh 3. Ca 6 dong VSV khao sat
déu c6 kha nang dbi khang véi nam F. oxysporum,
Vv6i hiéu suat d6i khang dao dong 15,0-37%. Kha
ning d6i khang véi nAm F. oxysporum ciia cac dong
vi khuan téng hop acid lactic cao nhat vao 2 thoi
diém 1a 2 va 3 ngay sau khi chung (NSKC), vai hiéu
suat dbi khang cao nhat trong khoang 26,7-37%.

Bang 1. Hiéu suét dbi khang cia 6 dong VSV tdng hop acid lactic véi ndm F. oxysporum

Hiéu suit ddi khang (%)

Nghigm thire 2 NSKC 3NSKC 5 NSKC
Enterococcus sp. G1 33,22 25,2¢ 24,82
Pichia sp. B9 33,72 34,0° 25,22
Pichia sp. LB1 26,3¢ 33,5° 20,3°
Bacillus sp. LB7 31,5° 37,02 25,02
Bacillus sp. M3 26,7¢ 25,8° 15,04
Bacillus sp. G5 28,4° 37,02 17,7°
F * * *
CV (%) 10,8 15,0 20,7

Ghi chii: *: khdc biét y nghia ¢ mic 5%; NSKC: ngay sau khi chiing. Trong ciing mét cot, cdc chit S6 ¢d mdu ty theo sau
giong nhau thi khac biét khong co y nghia thong ké ¢ mikc 5% theo phép thir Tukey'’s test

Trong s6 cac dong VSV thir nghiém, dong vi
khuan Bacillus sp. LB7 va Bacillus sp. G5 ¢6 kha
ning d6i khang voi ndm F. oxysporum cao hon, ca
hai déu dat hi¢u suat 37% ¢ thoi diém 3 NSKC.
Trong khi, hai dong VSV Enterococcus sp. G1 va
Pichia sp. B9 thé hién kha nang d6i khang véi nam
gdy bénh cay trong sém nhét (sau 2 NSKC) dat hiéu
suat lan lugt 33,2% va 33,7%. Cac dong VSV thir

nghiém c6 kha ning d6i khang tot v6i nim F.
oxysporum c6 thé 1a do VSV tong hop acid lactic co
kha ning san xuit ra acid hiru co, carbon dioxide,
ethanol, hydrogen peroxide, diacetyl, hop chat
khang nidm nhu fatty acids or phenyllactic acid,
bacteriocins, va khang sinh nhu reutericyclin
(Settanni & Corsetti, 2008).

Hinh 3. Hi¢u suét di khéang cia dong Bacillus sp. M3; Bacillus sp. G5 véi ndm Fusarium oxysporum &
thoi diém 5 ngay sau khi chiing
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3.2.2. Higu sudt doi khéng ciia 6 dong VSV tong
hop acid lactic véi nam R. solani
Bang 2 va Hinh 4 trinh bay ké} qua khao sat kha
nang doi khang cua 6 dong VSV tong hop acid lactic
véi nam R. solani ¢ diéu Kién phong thi nhiém.

Ca 6 dong VSV thir nghiém déu thé hi¢n kha
nang doi khang voi nam R. solani véi cac mirc do
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khac nhau, hau hét c6 xu huéng cao nhat ¢ thoi diém
3 NSKC, vdéi hiéu suat dbi khang dao dong 36,3-
46,6%. Trong d6, dong vi khuan Bacillus sp. G5 thé
hién kha ning d6i khang v6i ndm R. solani cao hon
va khéc biét y nghia thong ké (p<0,05) & hau hét tat
ca cac thoi diém thu mau, dat 46,6% & ngay 3, khac
biét khong co ¥ nghia thong ké so v6i dong Pichia
sp. B9 (44,2%) (p>0,05).

Bang 2. Hiéu suit dbi khang ciia 6 dong VSV tdng hep acid lactic véi nAm Rhizoctonia solani

Hiéu suit ddi khang (%)

Nghiém thic

1 NSKC 2 NSKC 3 NSKC 4 NSKC
Enterococcus sp. G1 14,72 34,0° 36,3¢ 31,1°
Pichia sp. B9 9,88°¢ 40,1% 44,22 39,5°
Pichia sp. LB1 7,394 34,1° 42,0bc 36,3
Bacillus sp. LB7 7,38¢ 37,2 35,1¢ 31,1¢
Bacillus sp. M3 9,87¢ 36,45 39,5¢ 37,45
Bacillus sp. G5 12,4° 41,32 46,6 44,92
F * * * *
CV (%) 29,1 8,24 10,5 138

Ghi chii: *: khdc biét Y nghia ¢ mirc 5%; NSKC: ngay sau khi ching. Trong ciing mét cét, cdc chit s6 c6 mau ty theo sau
giong nhau thi khac biét khong co y nghia thong ké ¢ mitc 5% theo phép thir Tukey'’s test.

Hinh 4. Hiéu qua ddi khang ciia dong Enterococcus sp. G1, Bacillus sp. M3; Bacillus sp. G5 véi nam
Rhizoctonia solani ¢ thoi diém 3 ngay sau khi ching

Nhu véy, cac dong VSV tdng hop acid lactic déu
¢6 kha ning ddi khang véi 2 loai ndm bénh F.
oxysporum va R. solani. Két qua nghién ctru nay
tuong tu v6i két qua cua cac nghién ctru trude day
cho thay kha ning d6i khang hiéu qua cia vi khuan
Bacillus sp. gdm Ba02, Ba06, Ba39 va Ba40 véi 4
chung nam bénh Sclerotium rolfsii, R. solani,
Phytophthora capsici va Fusarium sp. do c6 kha
ning san xuat ra nhiéu chat khang sinh déi véi vi
khuan va ndm nhu zwittermicin-A, kanosamine va
lipopeptide twr iturin, surfactin va fengycin (Nhon &
Nhut, 2012; Gautam & Kumar, 2020). Ngoai ra, vi
khuan tng hop acid lactic d6i khang hiéu qua Vi
nim  Pythium ultimum, Slerotium  rolfsii,
Rhizoctonia  solani,  Fusarium  oxyporum,
Penicillium expansium, Aspergillus niger, Botrytis
cinerea va Verticillium dahlia do c6 kha ning san
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XUt cac chat khang ndm va khang khuén nhu cylic
dipeptides, cac hop chit protein va acid hitu co
(Gajbhiye et al., 2016; Russo et al., 2017).
3.3. Khi ning kich thich niy mam va sinh
truong hat rau mudng va cai xa lach cia
6 dong VSV tong hgp acid lactic ¢ diéu
kién phong thi nghiém
3.3.1. Khd nang kich thich nay mam hat rau
Mudng va cdi xa lach
Anh huong ciia 6 dong VSV tong hop acid lactic
1én ty I& nay mam ctia rau mudng va cai xa lach duoc
trinh bay & Bang 3 va Hinh 5. Két qua cho thiy chi
¢6 mot s6 dong thir nghiém thé hién kha ning kich
thich nay mam hat rau muéng va cai xa lach. Cy thé,
d6i véi hat rau mudng, cac nghiém thic chung 3
dong VSV G1, B9 va LB1 giup gia tang ty 1é nay
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mam cua hat rau mudng cao hon va khac biét co y
nghia théng ké (p<0,05) khi so véi nghiém thirc ddi
chung khong ching, vai Ty 18 ting 1én so véi ddi
chimg dao dong tir 6,6% dén 9,9%, trong khi ba
dong VSV con lai gdm LB7, M3 va G5 khong gitip
kich thich gia tang ty nay mam hat rau mudng khi so
vé6i nghiém thire d6i chang (p>0,05).

Dbi véi cai xa lach, 3 nghiém thirc ching 3 dong
B9, LB7 va G5 giup gia tang ty 1&¢ nay mam hat cai
x4 lach cao hon so véi di ching trong khoang 5,2-
10,8% (p<0,05), trong khi cac dong con lai gom G1,
LB1 va M3 khong gitp gia tang ty & nay mam hat
cai xa lach so véi nghiém thirc d6i chang (p>0,05).
Nhu vay, hau hét cac dong VSV téng hop acid lactic
thir nghiém trong nghién ctru nay déu c6 kha niang
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gitip gia tang ty 1é nay mam hat rau mubng hoic cai
xa lach. Diéu nay dugc giai thich c6 thé 1a do acid
lactic dugc san xuat tir cac dong VSV téng hop acid
lactic thir nghiém giup phan giai phytates trong hat,
phong thich 1an va cac khoang chét thiét yéu c6 vai
trd quan trong trong kich thich sy nay mam cua hat
(Loreti et al., 2002; Ha & Xuan, 2018). Két qua nay
tuong tu VGi cong bd cia Bakonyi et al. (2013) va
De et al. (2018) cho thay hat duogc xir Iy voi vi khuan
t6ng hop acid lactic giup gia tang ty 1& nay mam va
sinh trudng cua cay trdng so véi nghiém thirc ddi
chung. Bdng thoi, vi khuan LAB kich thich sinh
truong gitp gia tang ty 16 nay mam cua hat rau
mudng va laa mach (Nhu & Riddech, 2016; Lamont,
2017; Raman et al., 2022).

Biang 3. Kha niing kich thich nay mam ciia 6 dong VSV tdng hop acid lactic 1én hat rau muéng va cai

xa lach
- . Rau muong Cai xa lach
Nghiém thire 2NSKC 4NSKC 2NSKC 4NSKC
Dbi ching 69,14 74,5 86,6° 87,0°
Enterococcus sp. G1 82,22 84,42 90,0¢ 92,20b¢
Pichia sp. B9 77,8 82,22 91,1b¢ 93,72
Pichia sp. LB1 74 4bc 81,18 90,0° 91,1be
Bacillus sp. LB7 64,4¢ 73,3° 97,82 97,82
Bacillus sp. M3 71,1 75,6 90,4¢ 91,9
Bacillus sp. G5 71,1¢ 78,9%¢ 96,7% 97,82
F * * * *
CV (%) 7,99 5,66 4,25 4,04

Ghi chii: *: khdc biét y nghia ¢ mic 5%; NSKC: ngay sau khi chiing. Trong ciing mot cot, cdc chi S6 ¢6 mau ty theo sau
giong nhau thi khac biét khong cé y nghia thong ké o mirc 5% theo phép thir Tukey'’s test.

B

Hinh 5. Sy khac nhau giita nghiém thirc ¢6 va khong c6 chiing VSV é hat rau mudng (A) va cai xa
lach (B)

Ghi chii: PC: nghiém thite doi chiing; G1: Enterococcus sp. G1

3.3.2. Kha nang kich thich sinh truong cdy rau
muong va cdi xa lach
a. Cdy rau muong
Két qua danh gid kha nang kich thich sinh truéng
cdy rau muong cua 6 dong VSV tong hop acid lactic
trong moi truong Hoagland ¢ dieu kién phong thi
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nghiém sau 10 ngay nudi cdy duogc trinh bay & Bang
4 va Hinh 6. Két qua cho thdy tat ca 6 dong VSV
téng hop acid lactic thir nghiém déu kich thich sinh
truong cy rau mudng, gitp cdy cao hon, ré dai hon,
duong kinh than to hon, sinh khdi khé cao hon va
khac biét c6 y nghia théng ké so vai nghiém thirc
dbi chimg khong chung VSV (p<0,05).



Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tap 59, Sé 1B (2023): 151-161

Bang 4. Anh hwéng ciaa 6 dong VSV téng hop acid lactic 1én sinh trwéng ciy rau mudng & diéu kién

phong thi nghiém
Chi tiéu sinh truémng

Nghiém thirc Chiéu cao than Chiéu dairé  Pudng kinh thin Sinh khdi khé

(cm) (cm) (cm) (mg/ciy)
Dbi chimg 10,8° 6,63¢ 0,123° 11,8¢
Enterococcus sp. G1 14,72 9,880 0,1632 18,62
Pichia sp. B9 13,52 10,8% 0,1752 17,0
Pichia sp. LB1 13,42 8,72¢ 0,1622 15,8¢
Bacillus sp. LB7 13,92 11,82 0,1722 17,5
Bacillus sp. M3 13,72 10,5% 0,170% 16,0
Bacillus sp. G5 14,9 10,8% 0,175% 17,3
F * * * *
CV (%) 10,7 17,0 11,9 13,0

Ghi chii: *: khdc biét y nghia ¢ mitc 5%. Trong ciing mgt Cot, cdc chit 6 ¢6 mau ty theo sau giong nhau thi khdc biét
khong co y nghia thong ké ¢ murc 5% theo phép thir Tukey's test

Chiéu cao than va duong kinh than ciy rau
mudbng caa cac nghiém thirc dugc chang voi VSV
tong hop acid lactic lan luot dao dong trong khoang
13,4-14,9 cm va 0,162-0,175 cm, cao hon c6 y nghia
thdng ké so v6i nghiém thire ddi chimg (10,8 cm va
0,123 cm; p<0,05), tuy nhién khac bi¢t khong cé y
nghia thong ké khi so sanh vé6i nhau (p>0,05).
Tuong ty, nghiém thirc duoc chang véi VSV co
chiéu dai r& va sinh khéi khé cay rau mudng cao hon
so véi nghiém thuc dbi ching khong ching

(p<0,05). Nghiém thirc ddi ching khong ching
VSV ¢6 chidu dai ré va sinh khdi kho thap nhét lan
luot dat 6,63 cm va 11,8 mg/cdy. Dac biét, nghiém
thirc ching véi dong vi khuan LB7 va M5 cho céc
chi tiéu vé sinh truong cao nhat gom chiéu cao than,
chiéu dai r&, dwong kinh than va sinh khdi kho. Mt
khac, nghiém thirc dugc ching véi VSV téng hop
acid lactic thuc ddy gia tang sinh khéi kho cdy rau
mubng, dao dong tir 33,9 dén 48,3% so vai nghiém
thirc ddi chung.

Hinh 6. Kha niing Kkich thich sinh trugng cia 6 dong VSV tong hop acid lactic 1én cdy rau mudng &
dieu kién phong thi nghiém

Ghi chit: DC: Péi ching; B9: Pichia sp. B9; LB1: Pichia sp. LB1; G1: Enterococcus sp. G1; LB7: Bacillus sp. LB7;

M3: Bacillus sp. M3; G5: Bacillus sp. G5
b. Cay cdi xa lach

Tuong tu cdy rau mubng, cic nghiém thirc co
ching VSV téng hop acid lactic gitp gia ting sinh

truong cdy cai xa lach cao hon va khac biét co y
nghia thong ké so va&i nghiém thire d6i ching khong
chung (p<0,05) (Bang 5 va Hinh 7).
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Bang 5. Anh hwéng ciia 6 dong VSV téng hep acid lactic 1én sinh trwéng ciy cai xa lach ¢ diéu kién

phong thi nghiém
Chi tiéu sinh trwéng

Nghiém thirc Chiéucao  Chiéudairé  Puwongkinh  Sinh khoi khd

than (cm) (cm) than (cm) (mg/ciy)
Dbi chimg 2,60¢ 1,47¢ 0,046° 0,700¢
Enterococcus sp. G1 4,63 2,63¢ 0,065? 0,836
Pichia sp. B9 4,72% 3,08b 0,051bc 0,928°
Pichia sp. LB1 4,872 3,432 0,054 0,860°
Bacillus sp. LB7 3,82¢ 3,17% 0,060% 1,1122
Bacillus sp. M3 4,25 3,12% 0,058 0,948°
Bacillus sp. G5 4,922 3,40% 0,057% 0,975%®
F * * * *
CV (%) 18,7 22,7 12,1 14,2

Ghi chii: *: khac biét y nghia ¢ Mirc 5%. Trong ciing mgt cot, cdc chir S0 ¢d mau tu theo sau giong nhau thi khdc biét
khong co y nghia thong ké o mirc 5% theo phép thir Tukey’s test.

Céc chi tiéu sinh truong gdm chiéu cao than,
chiéu dai ré, duong kinh than va sinh khéi kho cua
6 nghiém thirc chiing véi 6 dong VSV tng hop acid
lactic lan lugt dao dong trong khoang 3,82-4,92 cm,
2,63-3,43cm, 0,051-0,065 cm va 0,836-1,112
mg/cdy, trong khi do cac chi ti€u nay ¢ nghiém thirc
dbi chimg dat gia tri thap nhat, lan luot dat 2,60 cm,
1,47 cm, 0,046 cm va 0,70 mg/cay. Bac biét, hai
nghiém thirc dugc chung véi dong LB7 va G5 ¢6
hau hét cac chi tiéu vé sinh truong cay cai xa lach
cao hon so v&i cac nghiém thirc con lai gdm nghiém

thirc d6i chimg. Trong d6, ndi bat 1a chi tiéu vé sinh
khi kho, nghiém thirc LB7 c6 sinh khéi kho dat cao
nhét 1,112 mg/cdy, twong duong va khac biét khong
¢ ¥ nghia théng ké so v6i nghiém thie G5 (0,975
mg/cay). Cac nghiém thuc dugc chiing véi cac dong
VSV con lai gém M3, LB1, B9 va G1 ¢6 sinh khéi
kh6 dao dong trong khoang 0,836-0,948 mg/cay
(p>0,05). Nhu vay, 6 nghiém thic dugc chung véi
6 dong VSV gitip gia ting sinh khéi kho cay cai xa
lach tir 19,4-58,9% so v&i nghiém thire d6i chang.

Hinh 7. Kha ning kich thich sinh truwéng ciia 6 dong VSV tong hop acid lactic 1én cay cai xa lach &
dieu kién phong thi nghiém

Ghi chii: PC: Péi chiing; B9: Pichia sp. B9; LB1: Pichia sp. LB1; G1: Enterococcus sp. G1; LB7: Bacillus sp. LB7;

M3: Bacillus sp. M3; G5: Bacillus sp. G5

Nhu vay, tat ci 6 dong VSV tong hop acid lactic
thir nghiém déu giap gia tdng hiéu qua chiéu cao
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than, chiéu dai ré, dudng kinh than va sinh khbi kho
cdy rau muong va cai xa lach. Piéu nay c6 thé 1a do
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cac dong VSV tdng hop acid lactic c¢6 kha ning xam
nhap 1én bé mat ré, ndi sinh hoic tiét cac hormone
thuc vat, giup gia ting sd ré bén, sé léng hut, va
chiéu dai ré dan dén tang kha ning hap thu nudc va
mudi khoang cuia ré, gop phan gia ting sinh truong
va sinh khdi ciy (Abdel-Aziz et al., 2014; Di¢p &
Phong, 2016). Két qua nay tuong tw voi nghién ciru
cia Nhu and Riddech (2016) cho thiy 3 dong vi
khuan kich thich sinh truong gitp gia tang chleu cao
than, chiéu dai ré va tang s6 16ng hut cua ré cay.
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3.4. Khd ning twong thich cia 6 dong VSV
tong hep acid lactic

Két qua khao sat dic tinh twong thich giita 6
dong VSV tong hop acid lactic thir nghiém duoc
trinh bay trong Bang 6 va Hinh 8 cho thay tat ca 6
dong VSV thir nghiém déu tuong thich véi nhau,
khong thé hién kha nang ddi khang khi duoc nudi
ciy trén cing mot dia moi trudng nudi cdy, do do,
chung c6 thé duoc té hop lai v6i nhau dé tao thanh
ché pham VSV xu Iy rac hitu co dé lam phan bon
hitu co cho dt va céy trong.

Bang 6. Pac tinh twong thich ctia 6 dong VSV thir nghiém

B9 LB1

Gl

B9
LB1
Gl
LB7
M3
G5

+ + + + +

Ghi chu: +: Tuwong thich; B9: Pichia sp. B9; LB1: Pichia sp. LB1; G1: Enterococcus sp. G1; LB7: Bacillus sp. LB7;

M3: Bacillus sp. M3; G5: Bacillus sp. G5

_Két qua nghién ciru nay twong tw nghién ctru cua
Hién (2010) cho thay 3 chung vi khuan Bacillus T3,

T4 va T9 khong trc ché, kiém ham 1an nhau va c6
thé dugc t6 hop lai dé san xuat ché pham sinh hoc.

Hinh 8. Pia thach khéng xuit hién vong vé khuin giira cac dong VSV

Ghi chii: PC: Péi chiing; B9: Pichia sp. B9; LB1: Pichia sp. LB1; G1: Enterococcus sp. G1; LB7: Bacillus sp. LB7;

M3: Bacillus sp. M3; G5: Bacillus sp. G5

4. KET LUAN

Sau dong VSV c6 kha ning téng hop acid lactic
trong nghién ctru nay tong hop duoc acid latic tir 777
dén 18.343 mg/L. Mit khac, 6 dong VSV thir
nghiém con d6i khang tot véi nam bénh Fusarium
oxysporum va Rhizoctonia solani véi hiéu suat cao
nhat lan luot trong khoang 26,7-37,0% va 36,3-
46,6%. Badong VSV LB6, B9 va LB1 giup gia tang
ty 1&¢ ndy mam cua hat giong rau muéng tir 6,6-9,9%,
trong khi dé 3 dong VSV B9, LB7 va G5 giup gia

160

tang ty 1é nay mam cua hat cai xa lach 1én tir 5,2-
10,8% so véi ddi chung. Dic biét, tat ca 6 dong VSV
t6ng hop acid lactic kich thich chiéu cao céy, chiéu
dai r&, dwong kinh than va sinh khéi kho cay rau
muong va cai xa lach hiéu qua, trong d6 nol bat la
thiic day gia tang sinh khéi kho cdy rau mubng va
cai xa lach 1an luot trong khoang 33,9-48,3% va
19,4-58,9% so vai nghiém thirc dbi chimg. Bén canh
d6, 6 dong VSV tong hop acid lactic nghién ctu
khong tc ché kiém ham 1an nhau, do d6, c6 thé to
hop chung dé san xuat ché phim VSV gitp phan hay
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nhanh rdc hitu co dé tao phan hitu co bon cho dat va
cay trong.
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