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ABSTRACT

Discharging improperly untreated distillery waste water from sugarcane molasses-based
ethanol industries may greatly cause an adverse affect on water and aquatic living
organisms. The study was aimed to isolate a number of endophytic bacteria from rice,
corn, sesame and soybean grains to reduce color of the molasses after ethanol
fermentation. Liquid minimal salt medium containing 30% molasses-based distillery
wastewater (MBDW) was used to quantify the decolorization ability of isolated strains.
The remained color of MBDW in the liquid culture medium was determined by
spectrophotometer at 650 nm. The results showed that a total of 39 bacterial strains were
isolated from 4 kinds of cereal grains. Ten out of 39 isolates from rice and corn grains
showed their high capacity of decolorization. Especially, G4 and G5 strains decolorized
up to 30%, and 25.3%, respectively of the MBDW in liquid culture medium after three days
of incubation. The results of an acessment for decolourization efficacy of three microbial
by-products fermented individually with G4, G5 strains and endophytic microbial
community from rice grains showed that after two consecutive treatment stages, the
decolorization efficacy of these three microbial by-products was very high (60.2%, 68.5%
and 79.5%, respectively) and significantly higher than that of the control treatment (only
with distilled water) (34%). Basing on the 16S-rRNA gene sequence, G4 and G35 strains
were indentified relatively to belong to the genus of Enterococcus and they have the closest
relationship with Enterococcus italicus G4 and Enterococcus italicus G5, respectively.
TOM TAT

MGt ri dwong sau 1én men con (MRSLM) néu khéng dwoc xir Iy trude khi xa thai sé
anh hweong I6n dén méi truong nueée va thity sinh. Nghién cieu nham phan lgp mot
$6 dong vi khudn tir hat gao, bdp, mé va ddu nanh dé giam mau MRSLM. M6i
trong khodng t6i thiéu Iong chira 30% MRSLM diroc sir dung d@é dinh heong kha
nang giam mdau MRSLM. Luong mau MRSLM con lai trong méi truong nudi cdy
dugc xdc dinh bang phwrong phép do quang phé 6 budc séng 650 nm. Két qua cho
thdy tong cong c6 39 dong vi khudan phan lap tir 4 loai hat ngii coc. Trong dé, 10
dong vi khudn phan Idp tir hat gao va bdp thé hién khd ndng gidm mau MRSLM
cao. Hai dong vi khudn G4 va G5 lan luot  giam 30% va 25,3% mau MRSLM sau 3
ngdy nudi cay. Két qua khao st voi 3 ché pham chita riéng Ié vi khudn G4, G5 va
cong dong vi khudn  phdn ldp tir hat gao cho thdy sau 2 giai doan xit Iy, khd ning
gidm mau ciia 3 ché pham déu rit cao, lan hrot dat 60,2%, 68,5% va 79,5% va cao
hon so voi nghiém thire doi chimg xiv Iy véi mebe cat (30%). Két qua dinh danh
thong qua 16S-rRNA cho thdy 2 dong vi khudn G4 va GS thudc chi Enterococcus
va cé quan hé gan giii nhdt véi loai Enterococcus italicus G4 va Enterococcus
italicus G5.

Trich d&n: V5 Thi L¢ Trinh va Nguyén Khéi Nghia, 2018. Phén 1ap, tuyén chon va dinh danh mot s6 dong vi
khuén c6 kha nang lam giam mau mét ri duong sau 1én men con tir mdt s6 hat ngit coc. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 54(9A): 37-45.
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1 GIOI THIEU

Viéc st dung nhién li¢u sinh hoc thay thé cho
xang duoc bat dau vao nhitng nam 70 cta thé ky hai
muoi khi khung hoang ngudn cung ddu moé xay ra
trén toan thé giéi. Nhién liéu sinh hoc 1a loai nhién
liéu dwoc hinh thanh tir cac hop chat c6 ngudn gbc
dong va thuc vat, ¢ nhiéu vu diém hon so véi cac
loai nhién liéu hoa thach (dau khi, than da...) (Licht,
2013). Trong sb cac dang nhién liéu sinh hoc, bio-
ethanol (c6n sinh hoc) 1a loai nhién liéu thong dung
nhat hién nay vi c6 kha nang san xuit & quy mé cong
nghiép tir cac ngudn nguyén liéu chira duong (mat
cu cai duong, mat mia, nudce ép mia), tinh bot (bép,
lta mi, khoai mi, gao) va cellulose (Lin et al., 2006).
Mot thach thirc 16n nhat trong qua trinh san xuat con
tor mat ri duong la xtr Iy mot lwgng 16n nude thai c¢o
ham luong chét hitu co cao, pH thip, nhiéu chét lo
Iing, ddm mau va nhiét do cao. Vén dé chinh trong
viée xir Iy ngudn nude thai nay 1a 1am thé nao dé lam
giam d¢ dam mau cia nudc thai vi theo nghién ctiru
Wedzicha va Kaputo (1992) trong nudc thai
MRSLM c¢6 chira mét lugng 16n hop chit mau nau
dam, cac hop chat mau nay lam ngin can qua trinh
quang hop va suy giam lugng oxy hoa tan trong
nuée, do do can phai xur ly trude khi xa thai néu
khong s& gy 0 nhiém moi truong sinh thai ddc biét
14 ngudn nudc. Hién nay, co nh1eu phuong phap xu
1y nude thai trong san xudt con bang mat ri dudng,
chu yéu 1a cac phuwong phap hoa hoc va vat Iy, nhung
chi phi xtr Iy cao va sau khi xur Iy da sinh ra luong
bun thai rat 16n (Lé Duc Trung, 2010). Do do, viéc
tim ra phuong phép xir Iy nguon nudc thai nay mot
céch hidu qua va tiét kiém chi phi dang duoc cac nha
khoa hoc quan tdm va nghién ctu. Trong d6, bién
phap xu ly sinh hoc théng qua viée s dung vi sinh
vt c6 loi trong tw nhién c6 tiém nang ng dung rat
16n vi cho hiéu qua xtr 1y cao, chi phi thap va than
thién v&i moi truong sinh thai do vi sinh vat c¢6 kha
ning chuyén hoéa va phan huty sinh hoc cac phtrc hop
hitu co, doc hai, bén viing va gay hai cho moi
truong (Pandey ef al., 2003). M4t vai nghién ctru da
cho thiy mot s6 dong vi khuan ki khi va hiéu khi co
kha nang phan hiy mau trong ngudn nudc thai
nay nhu Lactobacillus hilgardii (Ohmomo et al.,
1988), Bacillus sp. (Kumar and Chandra, 2006),
Pseudomonas  aeruginosa,  Stenotrophomonas
maltohpila va Proteus mirabilis (Mohana et al.,
2007). Tuy nhién, ¢ Viét Nam, mgc du co nhiéu nha
méy va co s& san xuét con tir mat ri duong dang van
hanh nhung cac nghién ctru vé sir dung vi sinh vat
trong d6 dic biét 1a vi khuin dung dé xir Iy mau
MRSLM con rét han ché. Do do, nghién ctru ndy
dugc thyuce hién v6i muc tiéu phan 1p, tuyén chon va
dinh danh mét s0 dong vi khuan noi sinh trong hat
ngil cbe dé giam mau MRSLM trong nudc thai cua
nganh san xut con tir mat ri duong.
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2 VAT LIEU VA PHUONG PHAP
2.1

Nguén nudée thai MRSLM c6n duoc thu nhan tir
nha may san xuat con tir mat ri dudng & Quan Thot
Nét, thanh phé Can Tho. Mau nudc thai duoc ly tim
v6i toe d6 6000 vong/phiit trong 10 phit dé loai bo
céc tap chat va duoc tiét tring uét & 121°C trong 20
phut trude khi st dung.

Vit liéu thi nghiém

2.2 MBobi trudong nudi cy vi khuin

— Moi truong khoang tdi thiéu long (Minimal
Salts Medium, MSM) dung dé nudi cdy va khao sat
kha nang giam mau MRSLM (Chen et al., 2010)
gom: 1 g NaCl; 0,5 g NH4CI; 0,935 g MgCly; 0,015
g CaCly; 0,49 g K, HPO4 va 0,375 g KH,PO4 hoa tan
déu trong 1 L nude khir khoang va hiéu chinh pH = 7.

— Moi truong Tryptose Soybean Agar (TSA)
ding dé phan lap vi khuan gom 30 g Tryptone
Soybean Broth (TSB), 15 g agar hoa tan déu trong 1
L nudce khir khoang.

— Moi truong Man Rogosa Sharpe (MRS)
dung tao ché pham vi sinh (Pathak and Martirosyan,
2012) gém: 20 g Glucose; 1 g Tween-80; 2 g
K,HPOy4; 5 g Na-acetate; 2 g Ammonium citrate; 0,2
g MgS04.7H,0 va 0,05 g MnSO4.H,O hoa tan déu
trong 1 L nude khir khoang.

— Moi truong Luria-Bertani (LB) dung nuoi vi
khuén cho dinh danh (Schmidt et al., 2003) gém 10
g Tryptone, 5 g Yeast extract va 10 g NaCL

Tat ca cac moi truong duge khur trung 121°C
trong 20 phut trudce khi st dung.

2.3 Phwong phap thi nghiém

%.3.] Phan ldp va tuyén chon mét s6 dong vi )
khuan co khd nang giam mau MRSLM tir hat ngii coc

a. Trich vi khudn tir hat ngii coc

Trude tién, can 100 g hat ngii céc cho mdi loai
gém: gao, bép, me va dau nanh cho vao ting binh
tam giac 250 mL tuong Gng (Ikeda et al, 2013).
Ngam tirmg mau hat ngii cdc voi 200 mL cdn 70°
trong 3 phut, sau d6 loai bo con va tiép tuc ngam véi
200 mL NaClO trong 3 phut. Sau 3 phut, loai bo
NaClO va ngam tiép v6i 200 mL H,0, 3%. Cudi
cung loai bo H,O, va rua hat 3 lan voi nuée khir
khoéng di tiét trung. Tiép theo ngdm riéng cic mau
hat ngii cbc v6i nude khir khoang tiét trung theo ti
1¢ 1:3 (100 g hat ngii cbe véi 300 mL nudc) trong
binh tam giac 500 mL, ddy kin bang nut gon va dé o
diéu kién tinh va trong t6i trong 4 ngay. T1en hanh
thu phan nudc chira vi khuan tir hat ngii cdc cho vao
binh tam giac 500 mL. Sau d6 pha dich chiét vi
khuédn véi sira tuoi theo ti 16 1:10 (1 mL vi khudn
v6i 10 mL sita tuoi) day kin lai bang nut gon va dé
& diéu kién tinh, trong 4 ngay. Khi moi truong nubi



Tap chi Khoa hoc Truong Pai hoc Can Tho

da tach 16p, tién hanh thu cong dong vi khuén acid
lactic (phan dung dich nam phia dudi 16p mang sira).
Céc cong dong vi khuan sau khi phan 1ap duoc nhan
nudi lién tuc qua 5 thé hé nhim gia ting mat sb vi
khudn ¢6 kha ning giam mau MRSLM. Quy trinh
nhan nudi duogc thue hién béng cach hat 1 mL dich
cong dong vi khuin cho vao binh tam giac 100 mL
¢6 chira san 49 mL méi truong MSM 16ng bd sung
30% MRSLM (v/v) da dugc tiét trung. Cac binh
chtra mau duoc lic trén may lic tron véi te do 100
vong/phut ¢ nhi¢t d0 phong trong 5 ngay. Sau do,
chuyén 1 mL dung dich nudi sang binh tam giac
chta moéi truong MSM léng chta 30% MRSLM
moéi. Lap lai quy trinh nudi cdy thém bdn lan nita
(téng cong 5 lan). Pay 1a ngudn vi khuan dung dé
phan lap.

b. Phdn ldp va tach rong cdc dong vi khudn c6
kha nang giam mau MRSLM

Bon cong dong vi khuin phan 1ap tir 4 loai hat
ngil coc sau khi gia ting mat s6 & muc a duoc kiém
tra v& kha ning giam mau MRSLM trong moi
truong khoang toi thiéu long MSM bé sung 30%
MRSLM. Thi nghiém dugc b tri trong diéu kién
phong thi nghiém theo thé thirc ngdu nhién véi 3 1an
lap lai cho mdi nghiém thirc va dugc kéo dai trong
5 ngay. Cach thyc hién nhu sau: hat 1 mL dich vi
khuan cta timg cong dong sau khi nudi tang sinh
cho vao binh tam gidc 100 mL chira 49 mL moéi
trudng MSM véi 30% MRSLM. Cac binh chira mau
duogc dit trén may lac tron véi tbe do 100 vong/phut
& nhiét d6 27+2°C va trong toi. Nghiém thirc dbi
ching dugc thuc hién twong tu nhung khong chung
vi khudn. Xac dinh lwong mau MRSLM con lai
trong moi trudng nudi cdy vao cac thoi diém 1, 3 va
5 ngay bang phuong phap so mau quang phd & budc
song 650 nm. Cach xac dinh lugng mau MRSLM
con lai trong mdi truong nudi cay dugc thyc hién
nhu sau: Hat 2 mL dich mau mdi trudng nudi cly vi
khuén tai thoi diém thu mau cho vao Eppendorf 2
mL, ly tim & téc d6 14.000 vong/phiit trong 10 phiit.
Dung dich mau nam bén trén sau khi ly tdm duoc
tién hanh do trén may so mau & budc soéng 650 nm
dé xac dinh luong mau MRSLM con lai trong moi
tru(mg nuoi cay. Cong dong vi khuan c6 kha ning
giam mau t6t duoc tuyén chon dé bb tri thi nghiém
chon nong d6 MRSLM thich hop nhat dung trong
thi nghiém danh gia kha nang giam mau MRSLM.
Céch bb tri thi nghiém twong ty nhur trén nhung bo
sung lan lugt cic mirc ndng o MRSLM khac nhau
tuong g cho 5 nghiém thirc gdm: 10, 20, 30, 40 va
50% (v/v). Vao thoi diém két thic thi nghiém tién
hanh phén 1ap vi khuan bang cach hut 1 mL méu
dich vi khuan pha lodng thanh céac day ndng do 10°
3,107 va 107 (h¢ s6 pha loang 10), sau d6 hut 50 uL
dung dich huyén phu vi khuan & cac ndng do pha
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lodng va trai trén dia moi trudng nudi ciy TSA. Cac
dia méi truong TSA chira vi khuan dugc i trong ta
1 & nhiét d6 35°C trong 3 ngay. Tién hanh chon cac
khuan lac c6 hinh thai khac nhau trén dia méi truong
va cdy chuyén lién tuc 4 lan trong cling mot moi
truong dé thu duge cac dong vi khuén rong. Khuén
lac ciia cac dong vi khuan sau khi da phan 1ap va lam
thuan duge mo ta hinh thai khuan lac va té bao ciing
nhu nhuém Gram vi khuén.

2.3.2 Danh gia va so sanh kha nang giam mau
MRSLM ciia céc dong vi khudn phan ldp

a.  Nguon vi khudn

Céc dong vi khuén thir nghiém duge nudi trong
binh tam giac 100 mL chira 30 mL dung dich TSB
da tiét trung. Cac binh chtra vi khuan duoc lic trén
may lic tron véi te dd 100 vong/phit trong 3 ngay
va trong t6i. Sau d6, sinh khéi vi khuén dugc thu
hoach riéng biét timg dong bang cach chuyén toan
bd dung dich nudi cdy vao 6ng Falcon 50 mL tiét
trang, ly tim trong 3 phat voi toc do 6.000
vong/phut trén may ly tdm (Mikro 220R, Hettich,
Tuttlingen, Germany). Sau khi ly tdm, loai bé nhanh
phan nudc & trén, gitr lai phan sinh khéi vi khuan
bén dudi. Tiép tuc cho 20 mL nude khir khoang tiét
trang vao 6ng Falcon chtra sinh khdi vi khuan,
vortex 2 phiit nhdm hoa tan sinh khéi vi khuén vao
nudc va tiép tuc ly tdm. Thao tac dugc 1dp lai lién
tuc 4 14n nham loai bé hoan toan nguén carbon con
sot lai tir moi truong gidu dinh dudng TSB. Tiép
theo, hiéu chinh d duc cua dung dich chira vi khuén
v6i nuée khir khoang tiét tring bang may do quang
phdé vé do duc (optical density) ODgoonm = 0,7
(Nguyén Khai Nghia va ctv., 2015).

b. Bé tri thi nghiém

Thi nghiém duoc bd tri nhu sau: Hat 1 mL dich
vi khuan da dugc chuan bi cho vao cac binh tam giac
100 mL chira 49 mL méi trudng MSM long c6 bd
sung 30% MRSLM (chon 30% MRSLM tir két qué
thi nghiém khao sat chon ndng 46 MRSLM phu
hop). Méi truong nudi cdy dugc tiét tring trude &
121°C trong 20 phut, sau d6 bo sung dung dich vi
lwong vao mdi truong vira tiét tring. Thanh phan vi
lugng trong 1 L dung dich nhu sau: 10 mg
Na;Mo004.H,0; 25 mg H3BOs; 15 mg ZnCly; 5 mg
CuCl; va 10 mg FeCls. Dung dich vi lugng duoc loc
voi mang loc tiét trung (Minisart NY 25, Sartorius
Stedim Biotech, GmHbH, Germany, duong kinh
0,20 pm). Thi nghiém dugc thyc hién véi 3 lan lap
lai cho mdi dong vi khuan. Nghiém thirc dbi ching
dugc thyc hién tuong tu nhung khong chung vi
khuén vao. Cac binh chira mau duoc lac trén may
lac tron véi the do 100 vong/phut & diéu kién phong
thi nghiém, trong ti va kéo dai trong 3 ngay vi dua
vao két qua nghién ciru ciia Sanroman ef al. (2010)
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vi khuan c6 kha nang khir mau mat ri dudng trong
thoi gian nudi cay rat ngan tir 48 — 72 gio.
c. Chi tiéu theo doi

Ghi nhén ham lvgng MRSLM con lai trong moi
truong nudi cay tai cac thoi diém 1 va 3 ngay sau
khi nudi cdy bang phuong phap so mau quang phd
¢ budc song 650 nm duge mo ta trong muc 2.3.1.2.

2.3.3 Xur Iy giam mau MRSLM bdng chéphdm
vi sinh tie cac dong vi khudn va cong dong vi khudn
duwoc tuyén chon

a. Tao ché phcfn} vi sinh xur Iy mau MRSLM tir
cdac dong va cong dong vi khudan

Dong vi khuén c6 kha ning giam mau MRSLM
cao nhét chon tir két qua khdo sat 6 muc 2.3.2 (it
nhit 2 dong) va cong dong vi khuan chura cac dong
vi khuan nay duoc nhan nudi dé tao ra cac ché pham
vi sinh 1ong. Viéc lya chon cic dong vi khudn va
cong dong vi khuén tao ché pham vi sinh nham gitip
tang hiéu qua giam mau MRSLM so véi bién phap
xtr Iy bang vi khuin nhung khong tao ché phim vi
sinh.

b. Bé tri thi nghiém

Thi nghiém dugc thyc hién Ehr('ri diéu kién phong
thi nghiém v6i 3 lap lai cho moi nghiém thire voi 1
nhan t6. Tong cong cod 3 nghiém thuc trong thi
nghiém va duogc liét ké nhu sau:

1/ Béi chung: Xir Iy véi nudc cat

2/ Xu ly bang ché phdm vi sinh chtra cong dong
vi khuan

3/ X Iy bing ché pham vi sinh chira timg dong
vi khuan riéng 1é

Cho 100 mL méi trudng khoang tbi thiéu long
chira 30% MRSLM vao trong binh tam giac 250
mL, tiép theo cho 60 mL ché phim vi sinh vao (ti 1&
giita dung dich MRSLM va ché pham 14 1:0,6, v/v,
dua vao két qua nghién ctru truée ddy cia nhom
nghién ciru), lac déu trong 30 gidy va dé yén trong
10 phut (déy goi la giai doan xtr ly 1). Tién hanh hut
liy toan bo 16p nude ndm bén trén cho vao binh tam
gidc 250 mL méi va bd sung thé tich ché phdm theo
ti 1& quy dinh (1:0,6, v/v) véo, lic déu trong 30 gidy
va dé yén trong 10 phut (ddy goi la giai doan xu ly
2). Tiép tuc lap lai quy trinh xtr Iy dén hét giai doan
5. Mau ddi chirmg dugc thuc hién tuong tu nhung
chi xir Iy v6i nudce cit. Sau mdi giai doan xu 1y tién
hanh xac dinh lvgng mau MRSLM con lai theo
phuong phap mo ta trong muc 2.3.1.2.

_2.3.4 Dinh danh cac dong vi khudan tuyén chon
bang sinh hoc phan tie
Céc dong vi lghuén tuyén chon ¢ muc 2.3.2 dwoc
nudi riéng trong 6ng nghiém chira moi trudong LB va
lac trén may lac trong 16 gio. Hat 4 mL dich vi
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khuén cho vao Eppendorf 2 mL, sau d6 dem ly tdm
& 13.000 vong/phit trong 5 phut. Loai bo phan nude
phia trén, gitt lai phan sinh khéi vi khuan bén duéi
Eppendorf. Hoa tan sinh khi vi khuén v6i 250 uL
dung dich TE (pH= 8,0). Sau do, ly trich DNA cuia
vi khuan bang CTAB 3% theo quy trinh ctia Thrmark
et al. (2012). DNA cua hai dong vi khudn duoc
khuéch dai gen 16S-rRNA vé6i cap modi duge sir
dung la (Weisburg et al., 1991). 27F (5°-
AGAGTTTGATCCTGGCTC-3%), 1492R (5°-
TACGGTTACCTTGTTACGACT-3") va giai trinh
tu. Trinh tgy ADN cuia gen 16S-rRNA dugc so sanh
v6i co so dir liéu cua trung tim qudc gia vé thong
tin céong nghé sinh hoc (National Center for
Biotechnology Information: NCBI) bing BlastN
(www.ncbi.nlm.nih.gov/BLAST) dé so sanh mirc
d6 twong dong cua gen 16S-rRNA cua vi khudn
phan 1ap véi gen twong tmg cla cac vi khuan hién
c6 trong co so dir lidu.
2.4 Phuwong phap xir Iy s6 lidu

. S6 liéu thi nghiém dugc téng hop, tinh toan bing
phan mém Excel va kiém dinh thong ké ANOVA
bang phan mém Minitab 16.2.

3 KET QUA VA THAO LUAN
3.1 Phén lap va tuyén chon cic dong vi

khuin trong hat ngii coc c6 kha niing loai mau
MRSLM

Sau khi dat dugc 4 cong dong vi khuan ndi sinh
tir 4 loai hat ngii cbe gao, bép, dau nanh va me, tién
hanh khao sat kha ning giam mau cta 4 cong dong
va chon cong dong vi khuan thé hién kha ning giam
mau t6t dé phan lap cac dong vi khuan giam mau
MRSLM. Két qua khao sat kha ning giam mau
MRSLM cua 4 cong ddng vi khuén noi sinh tur 4 loai
hat ngii cdc trong méi truong khoang tdi thiéu long
b6 sung 30% MRSLM dugc trinh bay ¢ Hinh 1. Két
qué cho thiy giai doan 0 - 4 ngdy sau khi nui ciy,
mau cia MRSLM giam rat nhanh & tit ca 4 cong
ddng vi khuan. Tuy nhién, trong giai doan 4 — 5 ngay
kha niang giam mau MRSLM cua 3 cong dong vi
Kkhuén tir hat bép, dau nanh va me ¢6 xu huéng binh
6n, ngoai trir cong dong vi khuan gao. Kha ning
giam mau MRSLM ctia cong dong vi khuan gao
tang 1én dén 14,3% sau 5 ngay nuoi cdy. Kha ning
giam mau cua 4 cong ddng vi khuan khac biét nhau
y nghia thong ké (p<0,05) sau 5 ngay nudi chy. Cong
dong vi khuan bap c6 kha nang giam mau dat 19,2%,
ké dén 1a cong ddng vi khudn mé va déu nanh lan
lugt dat 6,6% va 4,1%. Nghiém thic dbi ching
khong ching vi khuén khong thé hién kha ning giam
mau MRSLM (0%) & cac thoi diém thu mau. Do do,
hai cong dong vi khuén phan 13p tir hat bap va gao
dugc chon dé phéan 1ap cac dong vi khuan co tiém
nang giam mau MRSLM. Theo nghién ctru cua
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Tondee va Sirianuntapiboon (2011), vi khuan co
kha ning hip phu cic ‘hop chit tao mau trong
MRSLM lén trén mang té bao vi khuan va thoi gian
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héap phu manh trong nhiing ngay dau cua thi nghiém,
kha ning giam mau tang khi mat s6 vi khuan tang l1én.

et D61 chimg

-
20 Bap

oA Me
g D 3unanh

- Gao

Ti 1§ giam mau MRSLM (%)
b

0 4

Théi gian thi nghiém (ngay)

Hinh 1: Kha ning giam mau MRSLM ciia 4 cdng dong vi khuén ndi sinh tir 4 loai hat ngii céc trong
méi truong khoang toi thiéu léng MSM bo sung 30% MRSLM sau 5 ngay nudi cay

Trudc khi phan 1ap cac dong vi khudn giam mau
MRSLM t6t tir hai cong dong vi khuan gao va bép,
tién hanh thi nghiém khao sat dé chon ndong do
MRSLM thich hop dung b tri thi nghiém giam mau
MRSLM ctia cc nghién ctru tiép theo. Két qua danh
gia va chon ndng d6 MRSLM phui hop tir cac muc
ndng do khac nhau cia MRSLM gom: 10%, 20%,
30%, 40% va 50% khi thir nghiém v&i hai cong dong
vi khudn tir gao va bap trong méi truong khoang t6i
thiéu 16ng dugc trinh bay trong Hinh 2. Dién bién vé
kha ning giam mau MRSLM ¢ cic nong do khac
nhau trong méi truong khoang t6i thiéu long ¢6 xu
huéng giong nhau & hai cong dong vi khuan th
nghiém. Ti 1 giam mau MRSLM ciia hai cong dong
vi khuan ting 1én va khac biét y nghia thong ké
(p<0,05) khi ndng d6 MRSLM ting lén trong
khoang tir 10 - 30%, khi d6 ti 1¢ gidam mau MRSLM
tang 1én tir 8,8% dén 26,9% va tir 16,4% dén 38,7%
lan luot & cong dong vi khuan bip va cong dong vi
khuén gao. Tuy nhién, ti 1¢ giam mau MRSLM dat

cao nhét & ndng d6 30% va sau d6 khi ting nong do
MRSLM tir 40 - 50%, ti 1¢ giam mau MRSLM cua
hai cong dong vi khuén lai giam xudng rat dang ké
(ttr 26,9% xudng con 8,7% va tir 38,7% xudng con
16% cho lan lugt hai cong dong vi khuan bap va
gao) va khac biét thong ké khi so sanh cac ndng do
MRSLM véi nhau trong cting 1 cong ddng vi khuan
(p<0,05). Viéc tang ndng d6 MRSLM lam giam ti 16
giam mau boi hai cong ddng vi khuan c6 thé 1a do
tac dong trc ché vi sinh vat cia MRSLM khi ¢ nong
dd cao vi theo Wedzicha va Kaputo (1992) trong
MRSLM c6 chira mét lugng 16n cac hop chit mau
nau dam duoc hinh thanh tir phan g Maillard gitra
nhém amino va carbonyl. Cac hop chit nay c6 tinh
chit chéng oxy hoa va gay doc ddi v6i nhiéu vi sinh
vat tham gia vao qua trinh xtr 1y nuéc thai, ndng do
cao lam we ché sy phat trién cua vi sinh vat (Kitts et
al., 1993). Do d6, két qua nghién ctru cho thdy ndng
d6 MRSLM 30% 1a thich hop nhit dung cho céc
nghién ctru vé xir Iy mau MRSLM.
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Hinh 2: Kha ning giam mau MRSLM cua 2 cong dong vi khuén bap va gao trong moi trlro'ng khoang
t6i thiéu long MSM b6 sung cac mirc nong d9 MRSLM khac nhau sau 5 ngay nudi cay
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Két qua phén lap va tach rong vi khuan tir 2 cong
déng vi khuan bap va gao cho thay di phan lap duoc
tong cong 39 dong vi khuén trong d6 19 dong tir
cong dong vi khudn gao c¢6 ky hiéu tir G1 — G19 va
20 dong vi khuén dwoc phan lap tir cong dong vi
khuan bép co ky higu tir B1 — B20. Két qua vé hinh
thai khuan lac cho thiy nhu sau: Hinh dang tron
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chiém ty 16 cao nhét 64,1% (25 dong), con lai 35,9%
thuoc dang hinh khong déu (14 dong). Hinh thai té
bao vi khuén dang hinh cau chiém ty 1& cao nhat
58,9% (23 dong) trong khi dang hinh que va hinh
lién cau lan luot co ty 16 30,7% (12 dong) va 10,4%
(4 dong). Pddng thoi, vi khuan Gram duong cao hon
vi khuan Gram am va lan luot dat 71,7% (28 dong)
va 28,3% (11 dong) (Hinh 3).

Hinh 3: Hinh thai khuén lac va té bao ciia hai dong vi khuin dai di¢n G5 va B16 dwgc phén Iap tir hat
gao va hat bap

3.2 DPanh gia kha nang gidam mau MRSLM
trong mdi truong khoang tdi thiéu Iong MSM
ciia 39 dong vi khuin phan lap

Két qua danh gia v& kha ning giam mau
MRSLM ctia 39 dong vi khuin trong méi trudng
MSM bb sung 30% MRSLM cho théy, ¢ thoi diém
3 ngay nudi cay thi ti 1¢ giam mau cua cac dong vi
khuan phan lap tir cong ddng vi khudn bip va cac
dong vi khudn phan lap tir cong dong vi khuan gao
dao dong tir 7,5% dén 20% va tir 8% dén 30%. Tir
két qua ctia 39 dong vi khuan trén tuyén chon dugc
10 dong dai dién cho kha nang giam mau cao nhit
sau 3 ngay nudi ciy va két qua duoc trinh bay ¢
Bang 1. Két qua cho thdy kha ning giam mau cia
10 dong vi khuan dao dong tir 15% dén 30% sau 3
ngay nudi cdy va déu khac biét y nghia thong ké (p<
0,05) so v6i nghiém thirc d6i ching (khong ching
vi khuan). Trong d6, dong vi khuan ky hidu G4 c6 ti
1¢ giam mau cao nhat & thoi diém 2 va 3 ngay thu
méu, dat 30% sau 3 ngay nudi ciy (Hinh 4). Dong
vi khuan G5 ciing cho ti 1& giam mau cao va giam
25,3% mau MRSLM sau 3 ngdy nudi cdy. Két qua
nghién ctru nay cho thay vi khuan co kha nang lam
giam mau MRSLM trong thoi gian ngin sau 0 - 3
ngay nudi cay va két qua nghién clru nay tuong tu

Poi chime

v6i nghién ctru cia Sanroman et al. (2010) cho thay
vi khuan ¢6 kha  nang khor mau mét ri duong trong
thoi gian nubi cay rat ngén tir 48 — 72h cung v6i sy
tang truong toi da cua mat s6 vi khuan. Kim va
Shoda (1999) cho rang sir dung vi khuan dé loai mau
MRSLM s& giam thoi gian nudi cdy va trong moi
truong 1ong vi khudn phat trién tot hon. Nghién ctru
cua Tondee va Sirianltntapiboon (2008) v4i dong vi
khuédn Lactobacillus plantarum No. PV71-1861 cho
kha ning giam mau méit mia duong cao nhat, dat
55,3% trong thoi gian 7 ngay trong moi truong long
b sung 5% mat ri dudng. Ngoai ra, Krzywonos va
Seruga (2012) ciing nghién ctru trén dong vi khuén
Lactobacillus plantarum cho thay kha ning giam
mau méat mia duong ciia dong vi khuan nay sau 4
ngay dat 27%, 44%, va 35% lan luot trong moi
truong long chira 30%, 25% va 20% mat ri duong.
Dong vi khuan Lactobacillus hilgardii giam 28%
mau mat ri duong trong dleu kién ky khi sau 3 ngay
nudi cay. Tuy nhién, khi c6 dinh té bao vi khudn nay
trong gel Ca-alginate thi hiéu sudt giam mau dat
40% trong diéu kién hiéu khi, do Lactobacillus
hilgardii can mot lugng nho oxy cho qua trinh khir
mau va khi ¢6 dinh trong gel Ca-alginate gitip cung
cép cho vi khuan mot lugng nho khi oxy trong qué
trinh giam mau (Ohmomo et al., 1988).

Hinh 4: So sanh ti 1¢ 1am giazm mau MRSLM ciia dong vi khuin G4 sau 3 ngay nudi ciy trong méi
treong MSM chira 30% MRSLM so v6i nghiém thire doi chung khéng ching vi khuan
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Bang 1: Ti 1€ giam mau MRSLM cia 10 dong vi
khuén tiéu biéu nhét trong tong sé 39
dong thir nghiém trong méi truwdng
khozng toi thiéu 16ng MSM b6 sung 30%
MRSLM sau 3 ngay nudi ciy

\ . Ti 1€ gidm mau
Dong vi v 8

STT | 2 MRSLM (%)
2 ngay 3 ngay
1 Ddiching 0,0" 0,0"
2 G4 21,3 30,3
3 G5 18,1 25,30
4  GI2 10,6% 22,1bed
5  GI5 6,9 23,0bc
6 Gl6 3,9¢ 19,44
7 GI8 10,9% 18,7¢f
8 BIO 11,1% 14,9¢
9 BI2 7,65 15,0¢
10 BI6 15,20 16,21
11 B20 13,62 20,2¢de
F 78,4" 153,4"
CV (%) 55,9 40,3

* Ghi chu: * Khac biét {héng ké & mitc y nghia 5%, trén
cung mot ¢gt cdc chir so theo sau giong nhau thi khong
khac biét thong ké theo phép thir Turkey

3.3 Khi niing giam mau MRSLM bing ché
pham vi sinh tir ciia hai dong vi khuan G4, G5
va cong dong vi khuan hat gao

Kha niang lam giam mau MRSLM cua 3 ché
pham vi sinh tir 2 dong vi khuan G4, G5 va cong
ddng vi khuén tir hat gao qua 5 giai doan xir Iy duoc
trinh bay ¢ Hinh 5. Nhin chung, kha nang giam mau
MRSLM § tit ca cac nghiém thirc ting dan theo giai
doan xur 1y, ké ca nghiém thic dédi ching xwr 1y voi
nudc va gilra cac nghiém thirc c6 sy khac biét y
nghia thong ké khi so sanh vé6i nhau (p<0,05). Két
qua cho thay kha ning giam mau MRSLM ting
nhanh ¢ giai doan xu ly 1 va 2, sau d6 c6 xu hudng
tang cham lai va 6n dinh & cac giai doan xur 1y sau.
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Két qua thi nghiém ciing cho thy & giai doan 1 cac
nghiém thirc déu thé hién téc do giam mau rat
nhanh, trong d6 nghiém thirc xr Iy bang ché phim
vi sinh tir cong dong vi khuan gao va tir dong vi
khudn G5 thé hién kha ning giam mau cao, lan luot
dat 62,8% va 59,6%, tuy nhién khong khac biét
théng ké khi so sanh v&i nhau, nhung khac biét
thong ké (p<0,05) so v6i nghiém thirc xr Iy véi ché
pham vi sinh tir dong vi khuan G4 (51,5%) va véi
nuée (16,3%). O giai doan 2, tat ca cac nghiém thirc
déu khac biét thong ké (p<0,05) khi so sanh véi
nhau, trong d6 nghiém thtre xur ly véi ché pham vi
sinh tir cong dong vi khuan gao cho hiéu qua giam
mau t6t nhat (79,5%), ké dén 1a nghiém thic xir ly
v6i ché pham vi sinh tir dong vi khuan G5, G4 va
nuée lan luot dat 68,5%, 60,2% va 30%, tir d6 cho
thay kha nang giam mau cua ché pham cong dong vi
khuén gao hiéu qua hon so véi ché phim timg dong
don G4 va GS5. Tuy nhién, tur giai doan xur ly 3 trd
vé sau, hiéu qua giam mau MRSLM ctia 3 ché pham
vi sinh khong con tot khi so v6i nghiém thire xir 1y
bang nude. Khi xir Iy mau MRSLM bang nudc voi
cling cho hi¢u qua gidm mau MRSLM do nudc da
hoa loang mau cia MRSLM, tuy nhién, ti 1¢ gidm
mau khi xtr Iy v6i nude thap hon va phai xtr Iy qua
nhiéu giai doan hon. Do d6, dé dat hiéu qua giam
mau cao nhat, rit ngén thoi gian xir Iy va tiét kiém
chi phi thi nén xtr Iy mau MRSLM béng cac ché
pham vi sinh chira cac dong vi khuan loai mau tot
qua hai hoac ba giai doan xt 1y. Theo Alkane et al.
(2006), sy khir mau mat ri mia duong cua vi khuan
thuong nhanh hon nim, nhung dé giam mau tot nén
sir dung nhom vi khuan hodc cong dong vi khuan
gitip qué trinh trao d6i chat dién ra nhanh hon va
vi€c gidam mau hi¢u qua hon. Ngoai ra, theo nghién
ctru cia Kumar va Chandra (2006), khi st dung
nhém vi khuan Bacillus spp. giup lam giam mau mat
ri mia duong cao gdp 2 dén 4 lan so vé6i timg dong
vi khudn don trong nhém vi khuan nay.

Ti 1§ giam mau MRSLM (%)

Gb1

Gb2

GDb3

Gb4 GDS GD6

Giai doan xwr Iy

Hinh 5: Phin trim giam mau MRSLM sau 5 giai doan xir Iy véi 3 ché phidm vi sinh tir cong dong
vi khuan hat gao, dong vi khuan G5 va G4

* Luew y: Cdc chit s6 hién thi khéc biét thong ké trong hinh chi dimg dé so sanh cdc s6 liéu giita cac nghiém thirc véi
nhau trong cung 1 giai doan xur Iy, khong so sanh cdc giai doan xir ly khac nhau trong cung mot nghiém thirc
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3.4 Két qua gii ma trinh tyw mdt doan gen
16S rRNA va dinh danh tén khoa hgc ciia hai
dong vi khuin G4 va G5 bang k¥ thuit sinh hoc
phén tir

Hai dong vi khuan dugc tuyén chon cho hiéu qua
giam mau MRSLM tbt nhat ky hiéu 1a G4 va G5
dugc phan lap tuo hat gao va déu thudc vi khuan
Gram duong, t& bao dang hinh lién cdu. Hinh thai
khuén lac ciia dong G4 c6 dang tron, mau vang duc,
bé mit tron con dong G5 ¢6 dang khong tron, mau
tring duc va bé mat gd ghé. Khi so sanh trinh tu
doan gen 16S rRNA véi co s¢ dit li€u trén ngan hang
gen thé gi6i bang chuong trinh BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi.), két qua
cho thay trinh ty doan gen cua ca hai dong vi khuan
G4 va G5 tuong dong v6i doan gen 16S rRNA cia
loai vi khuan Enterococcus italicus véi tinh ddng
hinh lan luot 1d 99% va 100%. Nhu vay, hai dong vi
khudn c6 chirc ning giam mau MRSLM nay déu
thudc chi Enterococcus va ¢6 quan hé gan giii nhat
véi loai Enterococcus italicus G4 va Enterococcus
italicus G5, xép theo bac phan loai sinh vat tir lién
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gidi Eukaryota; gioi Bacteria; nganh Firmicutes; 16p
Bacilli; bd Lactobacillales; ho Enterococcaceae va
chi Enterococcus (Bang 2). Theo nghién ciru cua
Charles et al. (2011), chi Enterococcus c6 vai tro
quan trong trong qua trinh 1én men thyc pham, san
xut cac ché pham vi sinh, dugc phim dung cho
ngudi va dong vat, mot s6 loai thudc chi nay duogc
biét dén véi vai tro tham gia vao qué trinh phan hiy
sinh hoc cac chat 6 nhiém. Tuy nhién, dya vao thong
tin tai liéu tham khdo cua cac nghién ctru trude day
cho thay chua c6 nghién ciru ndo cong bd loai vi
khuén Enterococcus italicus c¢6 kha ning giam mau
MRSLM, chi c6 nghién ctru ctia Sahasrabudhe et al.
(2014) cho thay loai vi khuan Enterococcus faecalis
YZ 66 chira hé enzyme ngoai bao chuyén biét c6 kha
nang phén hity hoac hip thu mau nhuém trong nudc
thai cong nghiép vao sinh khdi vi khuan (50 mg/L
thude nhudm Diazo Direct Red 81) nho' mot chudi
cac tién trinh chuyen hoéa sinh hoc. Do do6, nghién
clru nay bd sung vao kién thirc vé hai dong vi khuan
thudc chi Enterococcus trong tu nhién c6 kha nang
giam mau cia MRSLM véi hi¢u qua cao.

Bang 2. Tém tit két qua dinh danh hai dong vi khuin giam mau MRSLM G4 va G5

D) dong Cic dong vi khuén trén co sé dit lidu
TT Dong hinh . 2 £ ae , Pinh danh
(100%) Vi khuan So dang ki
1 G4 99 Enterococcus italicus NR 025625.1 Enterococcus italicus G4
2 G5 100 Enterococcus italicus NR 025625.1 Enterococcus italicus G5
. R using soil as inoculum in the absence of
4 KET LUAN additional carbon and nitrogen source.

Vi khuén néi sinh tir hat ngil cdc dic biét tir gao
va bap chira cac dong vi khuan ¢6 chire nang lam
giam mau MRSLM. Tir bén mau hat ngii cc gdm
hat gao, bap, me va dau nanh da phan 1ap duoc 39
dong vi khuan. Trong dé, c¢6 6 trong tong s6 19 dong
vi khudn phén I4p tir gao va 4 trong tong s6 20 dong
vi khuan phan 1ap tir bip thé hién chirc ning giam
mau MRSLM cao sau 3 ngay nudi cdy. Hai dong vi
khudn G4 va G5 duogc phan lap tir gao 1a hai dong
¢6 kha nang giam mau MRSLM tdt nhét. Ca ba ché
phém vi sinh dugc tao ra tir hai dong vi khuan G4,
G5 va cong dong vi khuan gao cho hi¢u qua cao
trong xur Iy lam giam mau MRSLM 6 2 giai doan xur
1y dau tién so véi bién phap xir 1y bang nude. Ca 2
dong vi khuan G4 va G5 thudc chi Enterococcus va
¢6 quan hé gin giii nhit véi loai Enterococcus
italicus G4 va Enterococcus italicus G5, cé hai dong
vi khudn nay c6 tiém ning tng dung cao va dugc
danh gia an toan trong xur ly lam giam mau MRSLM
clia cac nha may san xuat con sinh hoc.
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