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Toém tit - Nghién ciru ndy nhdm phan 1ap va tuyén chon céc ching
vi sinh vét co kha nang phan huy cellulose cao va chiu nhiét tir dbng
u ba thai mun cua sau khi trong nim duoc 1én men bang phuong
phép Takakura. Két qua da tuyén chon dugc 2 ching vi khuén c6
khé nang san sinh enzyme cellulase cao va chju nhiét 1én dén 60°C.
Dura trén dzc diém hinh thai, sinh Iy va trinh tu viing gen mé hoa
rARN16S da dinh danh 2 ching nay la Mycolicibacterium
smegmatis (BUO1) va Bacillus smithii (BUO6). Thtr nghi¢m ph01
tron dich sinh khéi 2 chung nay voi b thai mun cura sau tréng nim
da thac ddy qué trinh 18n men xir Iy ba thai min cwa, nhiét d6 khéi
 duy tri trén 50°C tir 12 gid dén 28 gidr ctia qu trinh 1, va cao nhat
14 59,5°C lic 20 gid. Céc két qua bude dau da chimg minh nguyén
liéu sau 1&n men bang ché pham vi sinh ndy c6 thé dung 1am thirc
an nudi trun qué thay thé cho phéan bo twoi v6i hidu qua tuong tu
nhu xit Iy bang phuong phap Takakura.

Tw khéa - Vi sinh vat phan huy cellulose va chiu nhiét;
Mycolicibacterium smegmatis; Bacillus smithii; Takakura; ba
thai mun cua sau trong nam.

1. Pit van dé

Trong nhimng nam gan day, clng véi sy phat trién co so
ha tang do thi tai thanh pho Pa Ning, dat nong nghiép cling
ngay cang thu hep, nhiéu ho ndng dan da chuyén sang nuoi
trong CAC loai ndm an (nédm sO, nam rom...) VA nam dugc
liéu (nam linh chi) dé cai thién kinh t&. Nhitg m6 hinh nu6i
trong nim trong nha hién nay st dung man cua lam nguyén
liéu, d4 thai ra mot luong 16n b thai sau trong nim nhung
chwa c6 bién phap xu ly triét dé. Ngudn ba thai ndy van con
mot luong 16n céc chat hitu co [1] do ndm trong chua sir
dung hét nén c6 thé tan dung dé tiép tuc dugc chuyén hoé
tao cac dang sinh khdi méi. Tuy nhién, hién nay nguon b
thai nay chii yéu dugce dem dot hodc xir Iy nhu rac thai thong
thuong, gay 6 nhiém mdi truong nghiém trong.

Bén canh do, trong néng nghiép, tran qué (Perionyx
excavatus) dugc xem la loai thirc an glau dam cao cap, bo
duorng cho gia stic, gia cam. Phan tran qué cung dugc danh
gia la mot che pham phan hiru co sinh hoc rat tt cho nhiéu
loai cay trong, sir dung thay thé phan vo co, nhu 12 giai
phép dé san xuat cac loai rau sach, an toan. Tuy nhién, viéc
nudi tran que hién nay chii yéu bang phan tuoi cua dong
vat, gay nhleu tro ngai trong qua trinh nudi tran qué vaéi
nhitng van dé v& vé sinh va 6 nhiém méi truong.

Abstract - This study aimed to isolate and screen the cellulolytic
and thermophilic microorganisms from spent mushroom sawdust
wastes fermented by Takakura method. The results found 2 bacteria
strains with high cellulase activity and heat tolerance up to 60°C.
Based on the morphological, physiological characteristics and the
sequence analysis of rARN16S, these strains were identified as
Mycolicibacterium smegmatis (BUO1) va Bacillus smithii (BUOG).
Using the mixture of these strain broths with spent mushroom
sawdust wastes facilitated the fermentation of sawdust wastes, the
incubation temperature was maintained more than 50°C from
12 hours to 28 hours during fermentation and reached the maximum
of 59.5°C at 20 hours. Preliminary results have shown that spent
mushroom sawdust wastes fermented by these strains can be used
as food for earthworm, the alternative of fresh cow manure, with
the similar effect as treated by Takakura method.

Key words - Cellulolytic and thermophilic microorganisms,
Mycolicibacterium smegmatis; Bacillus smithii; Takakura; spent
mushroom sawdust wastes.

Di c6 mot s6 nghién ctru trén thé gidi chimg minh giai
phép nudi trin qué st dung thirc an 1a ba thai min cua sau
khi trong nim I hoan toan kha thi [2]. Yéu cau dat ra la can
xtr ly ba thai ndy dé tiép tuc phan huy cac chat hiru co con
lai thanh dang dé sir dung, dong thdi loai b c&c mam bénh
trong nguyén liéu ndy. Phuong phap Takakura dugc xem la
mot giai phap hidu qua dé 18n men céc chét thai hitu co thanh
compost [3]. Phuong phép nay st dung hé vi sinh vat (VSV)
tu nhién cd kha nang phan huy chat hitu co tir viée i Cac loai
b thai trai cdy, két hop cac VSV hitu ich trong sita chua dé
giam mui hoi trong qué trinh 18n men cac chit hitu co. Vén
dé dat ra 1a cac VSV thuc hién qué trinh 1&n men bing
phuong phap Takakura la ngudn ty phét trong déng 1, thanh
phan va chét luong VSV khdng 6n dinh nén hiéu qua qué
trinh xir 1y bA thai man cua sau trong nim 14 kho kiém soat
khi ung dung trén qui mo 16n.

Trong nghién ciru ndy, nhém tac gia tién hanh phan lap
va tuyén chon céc chung VSV c¢6 kha ning sinh enzyme
cellulase cao va chiu nhiét tir ddng & ba thai min cua sau
trng ndm theo phwong phap Takakura. Céc chung dugc
tuyén chon s& thir nghiém 1én men b thai mun cwa sau
trong nim Va tao thanh thirc an nudi trin qué. Nghién ciru
nay tao tién dé dé phat trién ché pham vi sinh, nhim chu
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dong kiém soat qué trinh xir ly loai ba thai nay thanh nguon
thire an c6 thé dung dé nudi trun qué, nang cao hiéu qua
kinh t€ cho nghé trong nam.

2. Vit liéu va phwong phap nghién ciu
2.1. Vit liéu nghién ciru

Ngudn nguyén liéu mun cua thai dwoc sir dung trong
nghién ciru ndy 14 mun cua cao su sau khi trong nam bao
ngu (nim s0), duge cung cép tir hop tac XA nAm Nhon
Phudc, huyén Hoa Vang, Pa Nang. Nguyén liéu min cua
thai sau khi dugc dwa vé, mang di bép vun cho dong déu.
Tién hanh phoi tir 1-2 ning dé loai b6t thanh phan VSV ton
tai trong ba thai mun cwa. Sau d6 tién hanh 1&n men nguyén
lidu theo phuong phéap Takakura dé tao nguén VSV cho
viéc phan lap va tuyén chon.

Hinh 1. BA thai min ciea sau tréng nam duwoe phoi khd
2.2. Phuwong phap nghién ciru
2.2.1. Lén men ba thai nam theo phirong phép Takakura

Chuén bi men mudi (ba trai cay: mudi: nudc theo ti 1¢
1kg:2g:1lit) va men dudng (stra chua: ri dudong: men banh
mi theo ti 1& 10:1:1), tién hanh @ & nhiét d6 phong trong 4
ngay. Sau d6, cho men duong: men mudi: ba thai nim theo
ti 18 1:4:5, tron déu, co thé thém nudc dé tao khdi u cd do
mém va xdp. Tién hanh u trong thing xdp c6 day nap voi
mdi déng u 12 5 kg, 1én men & nhiét do phong. Theo ddi
nhiét d6 & vi tri trung tdm ctia déng 1 va ghi nhan két qua.
2.2.2. Phan ldp va tuyén chon VSV ¢0 kha ning phan huy
cellulose cao va chiu nhiét

Sir dung phirong phap pha lodng thdp phan dé tach roi
cac VSV trong mau ba thai min cwa da 1én men bang
phuong phap Takakura. Su dung moi truong chon loc chi
chira mot ngudn cachon duy nhit 1a Carboxymethyl
cellulose (CMC) dé phan lap cac ching VSV sinh enzyme
cellulase 1a méi truong CMC vdéi thanh phan gom: CMC
(10g/L), NaNOs (1 g/L), MgSO4 (1 g/L), KHPO, (03 /L),
NaCl (0,5 g/L). Mau pha loAing dugc trai déu trén bé méat moi
truong chira trong cac dia petri, sau do6 nudi t ¢ nhiét d 37°C
trong thoi gian 48 gio. Tuyen chon cac khuén lac moc rleng
18 trén cac dia cdy va tién hanh lam thuén bang cach cay
chuyén qua dia petri cho dén khi thu duoc khuén lac dong
nhét vé hinh théi goi 1a chung thuén khiét.

Padnh gié kha nang sinh enzyme cellulase ciia VSV bang
phwong phép khuéch tan trén dia thach. Lén men céc
chung VSV d lam thuin trong moi truong CMC 16ng, nudi
& 37°C trong vong 24 gio. Hut 50 pL canh truong cho vao
cac 16 da khoan sin trén moi truong thach CMC. Nudi
24 gio 6 37°C, sau ¢6 nhudém mau véi dung dich Lugol 5%.

Hoat tinh enzyme cellulase do VSV tiét ra méi truong dugc
danh gid bang duong kinh vong phan giai CMC xung
quanh 16 thach, tic 1a D — d, v6i D: dudng kinh vong phén
giai va d 1a duong kinh 16 thach. Chon céc ching c6 hiéu
s6 D —d = 10mm.

Nubi ciy cac chung cho kha ning sinh cellulase cao da
duge chon vao moi truong CMC, nudi ¢ cac murc nhiét do
khac nhau 50°C, 55°C va 60°C dé tham do kha ning wa
nhiét ctiia cac ching VSV sinh cellulase da co.

Tién hanh giir gidng trén dng nghiém thach nghiéng
chira mdi truong CMC va bao quan 4°C dé sir dung trong
qué trinh nghién ciru.

2.2.3. Pinh danh chiing VSV dwgc tuyén chon

Quan sat va mo ta dic diém hinh thai cia khuan lac
bang mat thudng; nhuom Gram va quan sat hinh thi cua
té bao VSV dudi kinh hién vi & vat kinh x100 [4]. Xac
dinh kha nang di dong cua VSV bang phuong phap ong
nghiém thach mém [4]. Xac dinh muc d6 wa thich oxy cta
VSV bing phuong phap d6 dia [4]. Két hop phuong phap
dinh danh phan tir bang RNA16S dé dinh danh VSV dugc
tuyén chon.

2.2.4. Khao sat dong hoc tang trudng ciia VSV

Ttr dich canh trudong ban ddu c6 d6 duc ODgoo ~ 0,5;
hat 5 mL sinh khéi VSV cho vao cac binh tam gi4c gidng
nhau chira 100 mL mdi truong CMC long & 37°C. Theo
doéi qua trinh sinh trudng ctia ting chung VSV trong 72
gid, & mdi thoi diém khao sat, 1iy ting binh mdi trudong
nudi ciy ra khoi ta 4m, xac dinh mat d6 té bao trong canh
truong gian tiép thong qua do do duc ODeoo. Xay dung
duong cong tang trudng cua tirng ching VSV trén moi
truong CMC.

2.2.5. Pdanh gid kha nang 1€n men ba thai mun cua sau
trong nam véi dich canh truong cia 2 ching VSV dige
tuyén chon

Dich canh truong VSV ching BU01 va BUO6 c6 mat
d6 108 CFU/mL duoc phdi tron véi ba thai mun cua theo ti
16 5%, tron déu va co thé bd sung thém nude cho khéi u
x6p va mém. Mau déi ching chi ¢6 ba thai mun cua, khdng
bd sung thém VSV. Theo di nhiét d6 & vi tri trung tdm cua
khdi u dé danh gia qué trinh Ién men.

2.2.6. Pdnh gié kha nang sir dung ba thai da xit 1y dé nudi
tron qué

Str dyng 2 mau ba thai min cua: 01 mau I&n men bang
ché pham vi sinh (Phan 2.2.5) va 01 méu dugc dwoc i theo
phuong phép Takakura truyén thong (Phan 2.2.1)

Hai loai nguyén liéu nay, duoc tron voi phan bo theo ti
1¢ 1:1 dung lam thirc an dé nudi trun qué.

Chuan bi cic thing xbp nho ¢ kich thuée 31cm x
21,5cm x 24,5¢m, ¢6 nap. Cho vao mdi thiing 500g thirc dn
bd sung nude dén do 4m 70 — 80%. CAc nghiém thirc dugc
lap lai 6 1an. Trong mdi thang cho luong triin qué trung binh
1a 15¢. Sau 2 tuan, lay ra rira sach voi nude cét, thAm kho
bang vai rdi can va ghi lai trong luong ciia trin qué.

2.2.7. Xir ly 56 liéu

T4t ca céc thi nghiém déu duoc 1ap lai it nhat 3 1an. Cac
s0 lidu dugc phan tich thong ké bang phan mém Microsoft
Excel 2010.
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3. Két qua nghién ciru va thao luin
3.1. Lén men ba thdi nam bang phwong phap Takakura

Phuong phap a men Takakura da dwoc ghi nhan rat higu
qua trong viéc xir ly chét thai hitu co [3]. Tuy nhién, han
ché cua phuong phap 1a sy khong on dinh cia hé VSV
trong qué trinh tao men dudng va men mudi (phu thudc vao
nguyén liéu ba trai cay) dan dén kho kiém soét chat lwong
cta c&c mé 18n men 4 b thai nAm. Chinh vi thé, nhém tac
gia mong mudn phan lap cac VSV ty nhién nay, chon lya
nhiing chiing ¢ hoat tinh cao dé tao ché pham vi sinh dung
chu dong trong qué trinh xir 1y b thai nam.

Mot tidu chi c6 thé gilp danh gid qué trinh @ theo
phuong phép Takakura cé thanh céng hay khéng d6 l1a c6
su gia tang nhiét o cua déng u trong thoi gian 1én men.
Két qua Hinh 2 cho thay, nhiét d6 dong u bat dau tang sau
12 gid va dat tdi da 60°C sau 24 gid u, duy tri & khoang 58-
60°C dén 40 gid; Sau do, thi nhiét d6 giam dan. Piéu nay
c6 thé duoc giai thich 1a do trong giai doan du céc VSV
c6 trong men dudng va men mudi bit dau thich nghi véi
nguyén liéu 1a ba thai ndm (chu yéu la cellulose) va bit dau
tiét ra enzyme cellulase dé phan huy cellulose dé tang sinh
khéi. Hoat dong nay c6 sinh ra nhiét va 1am dong u nong
dan Ién. Tuy nhién, nhiét 46 déng u chi 1én dén t6i da la
60°C, chung t6 hé VSV ty nhién trong qud trinh 1én men
khong thé chiu duoc nhiét do cao hon, ngimg phét trién do
d6 da lam nhiét d6 déng u giam dan. Tuy nhién, két qua
nay cho thay qua trinh 1én men da xay ra, c6 sy hoat dong
ctiia VSV phan huy co chét cellulose dé tang truéng, do dé
c6 thé sir dung ngudn ba thai min cwa sau qua trinh u nay
dé 1am ngudn phan 1ap VSV phan huy cellulose va c6 thé
ua nhiét dén 60°C.

Nhiét 36 khéi ¢ bd ndm theo Takakura
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Hinh 2. S thay doi nhiét d ciia dong i ba thai min cua khi
18n men bang phuong phap Takakura

3.2. Phan Idp va tuyén chon giong VSV phan huy
cellulose cao va chiu nhiét

Trén moi truong CMC véi nguén C duy nhat la
cellulose, nhitng VSV c6 thé phét trién trén mdi truong nay
thudc vao 2 nhém: VSV ty dudng (khdng can sir dung C
hiru co trong mai truong cho sy phét trién cta nd) va VSV
di dudng (bat budc phai phan huy cellulose trong moi
truong CMC dé phat trién). Vi muc tiéu mudn phan lap
cac VSV c6 kha nang phan huy cellulose, nén nhom tac gia
chi Iya chon nhitng khuan lac nao c6 tao vong phan giai
CMC xung quanh khuén lac. Két qua c6 3 chung dwoc lwa
chon nhu mé ta Bang 1. Trong 3 chung nay, ¢6 thé nhan
thdy ching BUO1 c6 duong kinh vong phan giai 16n nhit
(23 mm) c6 thé c6 hoat tinh cellulase manh nhit. Chung

BUO6 cd duong kinh phén giai nhé hon ching BUO1
(17 mm) va BU09 c6 dudng kinh vong phan giai nho nhét
trong 3 chung (10 mm).
Bdng 1. Kha nang chiu nhiét va kha nang phén gidi cellulose
cia Cac chiing VSV dwoc phén ldp

Chung vi | Puodng kinh vong Hinh anh Kha nang

sinh vat | phén giai D-d (mm) chiu nhiét
BUO1 23+16 60°C
BU06 174272 60°C
BU09 10+21 Duéi 50°C

Nhiét d6 12 mot trong nhitng yéu té danh gia hiéu qua
clia qua trinh 1 ba thai vi néu nhiét d6 déng u cang cao
chung t6 sy hoat dong tot cuia cac VSV, qué trinh phan hity
dién ra manh, phan huy hiéu qua cellulose trong nguyén
liéu thanh dang don gian hon dung Iam thic an cho trun
qué ddng thoi gop phan loai bé cac VSV khong can thiét,
c6 hai trong déng 1. Vi vy, dé san xuit ra mot ché phim
vi sinh phan huy ba thai min cua t6t, can chon lya nhimg
chung VSV ua nhiét c6 thé hoat dong tét trong didu kién
nhiét do cao.

Vi mau 0 ba thai min cua thir nghiém véi men u
Takakura dat duoc nhiét do cao nhét 1a 60°C nén nhém tac
gia ky vong s€ chon ra dugc cc ching VSV cd sinh enzyme
cellulase cao va c6 kha ning wa nhiét &n cao nhét la 60°C.

Ba chung VSV cé sinh enzyme cellulase da chon & trén
dugc nudi cdy cac mirc nhiét do 50°C, 55°C va 60°C trén
mdi truong chi c6 mot ngudn cachbon duy nhit 1a CMC, dé
tham do kha ning ua nhiét cua cac chung nay. Két qua
Bang 1 cho thdy, trong 3 ching BUO1, BU06, BUO9 chi c6
2 ching BUO1 va BUOG c6 thé tao thanh khuan lac trén moi
truong nubi cdy ¢ nhiét do 1én dén 60°C. Trong khi do,
ching BUO9 khong thé phat trién dugc. Vi tiéu chi da dat
ra, nhom tac gia chi Iya chon 2 chung BUO1 va BUO06 dé
tiép tuc nghién ciru.

3.3. Dinh danh VSV
3.3.1. Pinh danh BUO1

Thuec hién giai trinh ty doan gen ma hoa cho rARN 168,
sau d6 phan tich va so sanh véi c4c trinh ty tuong dong trén
GenBank, dya trén d¢ twong dong cao véi chung tham
chiéu cho phép dinh danh VSV dén mirc d6 loai.

Két qua Bang 2 cho thiy, trinh ty doan gen 16S rARN
(1264 bps) cua ching BUO1 c6 d6 trong dong > 99,6% voi
loai Mycolicibaterium smegmatis.

Phuong phép sinh hoc phéan tir 1a mét co sé cho viée
dinh danh sinh vat. Bén canh d6, can tién hanh cc khao sat
vé dac diém hinh thai va sinh Iy hoc ciia chung phan 1ap dé
c6 khing dinh chic chin hon. Khi quan sat bang mit
thudng, nhan thiy khuan lac cia BUO1 ¢6 mau tring duc,
cd cac duong van moc toa ra tir trung tdm (Hinh 3A);
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Khuan lac tron bong (dang S). Khi quan sét té bao dudi
kinh hién vi, nhan thay té bao cd dang hinh que, kich thudc
nho, chi ¢d thé nhin rd tir vat kinh x100 (phdng dai 1000
lan) (Hinh 3B). Tir nhitng dic diém nay c6 thé nhan thay,
BUO1 1a vi khuan. Tién hanh nhuém Gram xac dinh la
Gram duong; khdng di dong. Trong qué trinh phan lap,
nhan thay ching BUO1 ludn tao khuan lac trén bé mat moi
truong thach, tién hanh nudi ciy trong diéu kién hiéu khi
va ky khi thi BUO1 chi c6 thé tang truong trong diéu kién
hiéu khi. BUO1 c6 kha ning phan huy cellulose.

Céc két qua xac dinh hinh théi va sinh ly nay tuong thich
véi céc dic diém cua Mycolicibacterium smegmatis nhu trong
nghién ctru ctia Yang va cong su [5]. Chiing M.smegmatis la
mot lodi vi khuan thudc cing ho véi vi khuan lao
Mycobacterium tuberculosis. Tuy nhién, M.smegmatis khong

c6 tinh chét gay bénh, dugc sir dung nhiéu lam mé hinh nghién
ctru vé sur tao thanh biofilm [6]. Cho dén nay, nhom tac gia
van chura tim thay nghién ctru nao ghi nhan vé kha ning phan
huy cellulose tir chiing vi khuan nay. Day 1a mot phat hién méi
tir nghién ctru ciia nhdm tac gia.

‘O A A E"

Hinh 3. Hinh thai khudn lac (A) va té bao ciia ching BUO1 (B)
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Bing 2. Két qua so sénh dg tirong dong ciia doan gen ma hoa 16S rARN (1264 bps) ciia ching BUOL
vdi CAc doan gen tham chiéu tir co s& dir liéu Genbank

g4 S vi tri khsé lugnég ;i 1€ % Cﬁ;gg;ég dai Tii;lé tu(ing dckhi(‘éil} dé}i Ma sd doan gen
W ek s e e o B (g | 1 hic
i€ | giong cot | véi gen tham chidu tham chiéu (O6)|tham chidu| ~ CEMBANK
1 [Mycolicibacterium smegmatis 0 0 100 100 1368 NR_118612.1
2 |Mycolicibacterium smegmatis 0 0 100 100 1368 NR_115233.1
3 [Mycolicibacterium smegmatis 3 0 100 99,76 1461 NR_114895.1
4 |Mycolicibacterium smegmatis 5 0 100 99,6 1487 NR_025311.1
5 [Mycolicibacterium barrassiae 10 0 100 99,21 1489 NR_115330.1
6 [Mycolicibacterium goodii 4 0 98 99,68 1404 NR_029341.1
7 [Mycolicibacterium anyangense 9 2 100 99,13 1420 NR_136492.1
8 [Mycolicibacterium moriokaense 14 0 100 98,89 1493 NR_025526.1
9 |Mycolicibacterium moriokaense 14 0 100 98,89 1489 NR_115331.1
10 |Mycolicibacterium madagascariense 13 2 100 98,81 1470 NR_104690.1
Bing 3. Két qud 50 sanh dg twong dong ciia doan gen ma hoa 16S rARN (1272 bps) ciia chiing BU06
vdi cac dogn gen tham chiéu tir co so dir liéu Genbank
sl svit [ SSj0me 116 i s [0 m o] oty s domgen
TT én khoa hoc nucloetide trong két qua | sir dung dé so sanh | gen tham chiéu du cta doan | tham chicu trén
khéc biét giong cot véi gen tham chiéu %) gen tham chieu|  GenBank
1 |[Bacillus smithii 6 1 100 99,45 1480 NR_112634.1
2 |Bacillus smithii 2 100 99,21 1524 NR_036987.1
3 |Bacillus smithii 33 7 100 96,78 1429 NR_118971.1
4 |Bacillus smithii 42 4 99 96,38 1437 NR_115583.1
5 |Bacillus manusensis 41 1 100 96,7 1426 NR_159907.1
6 |Bacillus kexueae 48 1 100 96,15 1406 NR_159906.1
7 |Bacillus aeolius 45 2 100 96,15 1403 NR_025557.1
8 |Bacillus camelliae 53 1 100 95,75 1549 NR_159341.1
9 |Bacillus shackletonii 52 3 100 95,68 1503 NR_025373.1
10 |Bacillus xiapuensis 53 3 100 95,52 1396 NR_171460.1

3.3.2. Pinh danh BU06

Két qua Bang 3 cho thdy, trinh ty doan gen 16S rARN
(1272 bps) cta chung BUOG ¢6 do tuong dong > 96,38 %
vai loai Bacillus smithii.

Dong thoi voi dinh danh bang phuong phép sinh hoc
phan tir, nhém tac gia da tién hanh quan sat hinh thai cta
VSV. Khi quan sat bang mit thuong, nhan thay, khuan lac

cta BUO6 ¢6 mau nau nhat, nhdn ¢ mau dam hon vung
ngoai; tron va 16i khdng bong, dang R (Hinh 4A). Khi quan
sét t& bao dudi kinh hién vi, nhan thiy té bao cé dang hinh
que, kich thudc nho, chi c6 thé nhin rd tir vat kinh x100
(phéng dai 1000 1an) (Hinh 4B). Tir nhig dic diém nay c6
thé nhan thay, BUO6 la vi khuan. Tién hanh nhuém Gram
xéc dinh la Gram duong, khong di dong. Trong qué trinh
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phan 1ap, nhan thay khuan lac BUO6 moc & 16p giita mdi
trudng thach agar. Tién hanh nudi chung BUO6 trong dicu
kién ky khi va hiéu khi, nhan thay chung déu c6 kha ning
tang trudng trong ca 2 truong hop, tuy nhién trong diéu kién
ky khi chdng phét trién tot hon. Do 6, ¢6 thé ghi nhan chiing
BUO6G la ky khi tuy nghi, c6 thé phan huy cellulose.

Céc két qua xéac dinh hinh théi va sinh ly ndy tuong
thich v6i céc dic diém cua Bacillus smithii nhu trong
nghién ctru ciia Bosma va cong su [7].

Céc nghién ctru trude day da ghi nhan Bacillus smithii
1a mot vi khuan ky khi tily nghi, wa nhiét, thuong duoc tim
thdy trong cac déng i nguyén liéu giau lignocellulose [8].
Diéu nay ciing twong thich véi nhitng dic diém cua chung
BUO06 ma nhom tac gia da phan 1ap duoc.
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Hinh 4. Hinh thai khuan lac (A) va té bao ciia ching BUO1 (B)

3.4. Khdo sat ddng hoc tang trwéng cia 2 chiing VSV
dwoc chon trén moi truong CMC

Viéc khao sdt duong cong tang trudng cia ting ching
VSV trong mdi diéu kién nudi cay cu thé cho phép theo
doi sy phat trién ctia quan thé VSV & céc thoi diém khac
nhau trong qua trinh nudi cay. Dya trén co s& nay gidp
nhom tac gia xac dinh thoi diém c6 thé thu dugce sinh khoi
VSV dang trong giai doan sinh truong tot nhét 1a cudi pha
logarit dé b6 sung vao ba thai nim, nham dat hiéu qua Ién
men t6t nhat.

Két qua cho thay, ching BUO1 c6 thoi gian ting truong
dai hon, pha logarit kéo dai dén 60h va dat mat do té bao
cuc dai & 60 gior (7,82 + 0,53 x 108 CFU/mI); Sau dé, quan
thé VSV di vao pha 6n dinh véi mat d6 té bao khong thay
d6i nhiéu so vai thoi diém 60 gio (Hinh 5). Do d6, c6 thé
thu sinh khdi t& bao BUO1 sau 60 gio nudi cy trén moi
truong CMC.

Puong cong ting truéng BUO1
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Hinh 5. Duong cong tang trudng ciia ching BUO1
‘Trong khi d6, chung BUO6 c0 thoi gian ting truong
ngan hon so vé6i chung BUO1 (Hinh 6). Quan thé VSV bat
dau vao pha logarit tir thoi diém 4h va dat mat do toi da vao
thoi diém 16 gio (4,67 + 0,74 x 108 CFU/mI). Sau 16 gio,

mat do té bao song trong quan thé duy tri on dinh nhu llc
16 gio (pha on dinh). Do d6, c6 the thu sinh khoi t& bao
BUO1 sau 16 gio nudi cay trén moi truong CMC.

Puong cong tang truong BU06
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Hinh 6. Duong cong tang trudng cia ching BU06
3.5. Ddnh gia khd ndng 1€n men ba thdi mun cua sau
trong nam voi dich canh truwong ciia 2 chiing VSV dwoc
tuyén chon
Dich canh truong cua 2 chung vi khuan BUO1 va BU06
c6 mat d¢ t€ bao la 108 CFU/mI dugc thém vao bé thai man
cua sau trong nam theo ti 1€ 5%, tron deu, 0 thé thém nude
dé khoi u khong qua kho. Nhom tac gia ghi nhan sy thay
d61 nhiét d6 trong khoi u theo thoi gian nhu Hinh 7.
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Hinh 7. Su thay déi nhiét dg khdi i ba thai ndm khi
thém ché pham vi sinh

C6 thé nhan thay, viéc b sung dich canh trudng ching
BUO1 va BUO06 da thlic ddy qua trinh 1én men b4 thai nim
50 v6i mau déi chimg (khong bo sung VSV) thang qua hién
tuong gla tang nhiét do cua khdi u. Mic du, & miu dbi
chung van c0 su gia ting dan nhi¢t dg cua dbng v u, cho thay
van ¢6 hoat dong ctia VSV c6 sin trong ba thai nam, nhung
qua trinh 1&n men nay dién ra chiam hon so v&i mau c6 bo
sung thém ché pham vi sinh. Ngoai ra, nhiét d6 cao nhat
ctia khdi u chi dat 42°C ¢ thoi diém 32 gio, sau do thi nhiét
d6 giam dan theo thoi gian. Trong khi d6, & mau c6 bd sung
dich canh truong ching BUO1 va BUO6, nhiét d6 khdi o
bit diu ting sau 8 gid, duy tri & khoang 50-59,5°C tir
12 - 32 gio, va dat t6i da 59,5°C sau 20 gid u (Hinh 7).

Trong qua trinh 1én men xtr Iy c&c chét thai hiru co, hoat
dong cta VSV gilp phan huy céc chét hitu co phirc tap
thanh nhimg chat don gian hon, qué trinh nay s& sinh ra
nang luong lam khéi u s& néng dan lén. Nhiét do khdi u
cang cao chung t6 VSV hoat ddng cang manh, qud trinh
trao di chit manh mé, do d6 ba thai nim s& cang hoai muc
hon. Ngoai ra, nhiét d6 cao trén 50°C s& giup tiéu diét cac
mam bénh con s6t lai trong ba thai sau qua trinh nudi trong
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nam, gilp 1am sach nguyén li¢u trude khi tai sir dung nudi
trin qué. Do do, két qua thu dugc khi bd sung dich canh
truong cta 2 chung BUOL va BUO6 cho théy, c6 thé sir
dung ché phdm vi sinh nay dé thdc day qua tr|nh Ién men
xtr Iy nguyén liéu ba thai man cwa sau trong nam.

3.6. Thir nghiém sir dung ba thdi mun cwa da x ly lam
thire dn nUdi trin qué

St dung ba thai min cua da dugc xir ly 1én men véi
dich canh truong 2 ching BUO1 va BU06, dem phdi tron
véi phan bo theo ti 18 1:1 dung 1am thirc dn nudi tran qué
theo thi nghiém da duge mo ta. Mau ddi chimg sir dung
bd thai mun cua dugc [én men bang phuong phap
Takakura tmyen thong Sau 2 tuan nudi trun que, nhém
tac gia nhan thiy, ¢ sy tuong dwong & ca hai mau thirc
an. Tran qué van an tt thirc dn duoc xtr Iy véi ché pham
vi sinh va sinh khdi trin qué do dugc sau 2 tuan nudi ting
khoang 30% so v&i sinh khdi ban dau (Bang 4). Diéu nay
cho thay c6 thé sir dung ché pham vi sinh tir 2 ching
BUO1 va BUO6 voi tac dung tuwong tu nhu khi 0 bang
phuong phap Takakura truyén thong. Két qua nghién ciru
cling mo ra kha nang st dung b4 min cua sau trong nim
lam thire dn nudi trin qué, thay thé dan phan bo tuoi, gop
phan han ché 6 nhiém mai truong.
Bing 4. Sinh khéi trin qué khi nudi véi cac nguon thire én khéc nhau

o Khéi lugng tron | Khdi luong tran
Neghiém thire ban déu (g) sau 2 tudn (g)
Bd min cwa U bing
Takakura: phan bo (1:1) 15401 198102
B4 mln cua @ bing ché
phém vi sinh: phanbo (1)) > 01 201103

4. Két luan

Nghién ciru da phan 1ap va tuyén chon dugc 2 chung
vi khuan c6 kha niang sinh enzyme cellulase cao va chiu
nhiét dén 60°C la Mycolicibacterium smegmatis (BUO1)
va Bacillus smithii (BUQE). Két qua nghién ctru da ching
minh, 2 ching vi khuan nay c6 kha nang thlc day qua
trinh 1&n men xt ly ba thai min cua sau trong nAm twong
ty nhu nhu khi sir dung phuong phap Takakura. Pdng

thoi, ¢6 thé sir dung nguyén liéu nay 1am thirc an nudi trin
qué thay thé cho phan bo twoi. Két qua ban dau nay 1a co
s& cho nghién ctru tiép theo, tdi wu hoa céac thdng sé ky
thuat cho qua trinh san xuat ché pham vi sinh tir 2 ching
BUO1 va BUOG6, sir dung thay thé cho phwong phap
Takakura truyén thong, nham kiém soat tot hon qua trinh
Ién men xtr ly ba thai man cua sau trong nam lam thic an
nudi tran qué.

Loi cdAm on: Nghién ctru nay dugc tai tro boi Truong Dai
hoc Bach khoa — Pai hoc Pa Nang vdi dé tai co6 ma so
T2020-02-43.
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