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TOM TAT

O Viét Nam, chudi chiém 19% tdng dién tich cay &n qua, cho san lwgng khodng 1,4 triéu tAn, nhung chi st
dung dwoc khodng 12% khéi lwgng, 88% con lai la chét thai rén. Muc dich cta nghién ctru 1a phan Iap va tuyén chon
dwoc ching vi khudn cé kha néng phan giai cellulose, thanh phan chinh cla chét thai rdn va buéc dau rng dung
trong xt ly phu phdm cay chudi. Két qua phan lap dwoc vi khudn co khad nang phan giai cellulose manh Ia ching
Bacillus megaterium H3 tlr 12 mau dat va rac thai cay chudi, ddng thdi lwa chon dwgc méi trweng va diéu kién nudi
cy vi khuan phu hop dé sinh enzyme cellulase hoat lwc cao. Vi khuan Bacillus megaterium H3 sinh enzyme tét nhat
& trong mai trwong co6 ngudn carbon 1& CMC, ngudn nito' 1d NH4CIl. Didu kién nudi cdy thich hop cho vi khuan
B. megaterium H3 sinh enzyme cellulase hoat tinh cao & nhiét d6 30°C, thdi gian 16h, téc d6 14c 200 vong/phut, pH
ban dau 7,0. Phu pham than chudi bd sung vi khuan B. megaterium H3 gilp phan giai cellulose t6t hon 32,28% so
véi mau déi chirng. Két qua clia nghién ciru sé lam tién d& cho cac nghién cru san xuét ché pham sinh hoc x@ ly
phu pham tr cay chuéi.

T khoa: Cay chudi, cellulose, cellulase, Bacillus megaterium.

Isolation and Selection of Cellulose Degrading Bacteria
and Prelimimary Application in Banana by-Product Treatment

ABSTRACT

In Vietnam, bananas occupy 19% of the total fruit cultivation area, yielding around 1.4 million tons but only 12%
of the volume are utilized, the remaining 88% constitute organic waste. This research aimed to identify and select
bacteria capable of breaking down cellulose to treating banana by-products. The Bacillus megaterium H3 strain from
12 soil and banana waste samples was isolated. Optimal conditions were determined for cultivating this bacterium to
produce enzymes efficiently. The high-potency cellulase-producing Bacillus megaterium H3 bacteria was found to
thrive in @ medium with a CMC carbon source and NH4Cl nitrogen source. The most suitable culture conditions for
this bacterium were at a temperature of 30°C, over a period of 16 hours, with a shaking speed of 200rpm, and an
initial pH of 7. Additionally, supplementing banana stem waste with B. megaterium H3 facilitated 32.28% more
efficient cellulose decomposition compared to the control sample. These findings serve as basis for the development
of organic fertilizer.

Keywords: Musa sapientum, cellulose, cellulase, Bacillus megaterium.

LD AT VAN DI Viét Nam, chuéi chi€m 19% t6ng dién tich cay

4n qua, cho san lugng khoang 1,4 triéu tdn/nim.

Cay chudi (Musa sapientum) 1a loai ciy &n
qua dudc trong 6 150 qudc gia trén thé gidi véi
dién tich 4,84 triéu hecta, cung cap 97,5 triéu
tdn qua/mém, chiém x4p xi 44% san lugng trai
cay tuci (Pao Thi Thuy Dudng & cs., 2022). Tai
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Viét Nam c6 khoang 200.000ha chu6i, cht yéu
dugde trong 6 quy mé trang trai (Thanh Tam,
2021). Véi dic tinh chi dau qua moét 1an, sau khi
thu hoach, than cay bi chiat bd, tao ra mét lugng
chdt thai rdn v6 cung 16n. Theo Gilbert (2019),



mbi cay chudi, ngudi ta chi st dung khoang 12%
khoi lugng, 88% con lai chit thai rdn bao gdém
than, 14, ct chudi va nhiing qua hdéng. Nhu vay,
lugng chat thai rén tit cdy than ciy chudi bi bo
lai 1én t6i 10,3 triéu tdn mdi nim, day 1a con s8
dang bao ddng vi lugng rdc nay hiu nhu la
khong duge xti 1y hagp 1y.

Phu phdm cAy chudi chita cha yéu la
cellulose (13,2%), 1a thanh phan chinh cua
thanh t& bao thuc vat, cung véi hemicellulose
(14,8%) va lignin (14%) (Monsalve, 2006).
Cellulose dugc cdu tao tit dudng D-glucose nho
cac lien két B-1,4 glycoside, c6 cdu tric mach
thdng dang sgi dai rdt bén, khé bi phan huay
(Gupta & cs., 2012). Hién nay, phu phdm tit cay
chudi cht yéu duge tan dung lam thyc phim,
thtic &n cho gia stc, gia cAm, hay san xuit giay,
soi dét, lam @6 thu cong my nghé, ciing c6 thé
duge xti 1§ bang cach 4 phan hitu co mot cach tu
nhién, hoic 1én men ky khi dé tao biogas. Nhiéu
nha khoa hoc gn day st dung enzyme cellulase
tit vi sinh vat dé phan giai cellulose cho thay
nhiéu uvu diém hon vé mit ky thuat, kinh t&
cling nhu mo6i truong. That vay, thay phéan
cellulose bing enzyme c6 tinh d#c hiéu cao va
tao ra hiéu suat glucose cao, chi phi st dung
thap hon va qué trinh thiy phan xay ra trong
diéu kién phan ting nhe hon phuong phap su
dung kiém hay axit (Khan & cs., 2016). Hé vi
sinh vat phan giai cellulose rat phong pht va da
dang trong tu nhién, bao gém ca vi khuén, xa
khén va n&m. Theo téng hop ciia Nguyén Xuin
Thanh & cs. (2003), vi khuin nhu Bacillus,
Cellulomonas, Vibrio, Archomobacter... dudc chi
ra 12 c6 kha néng phan gidi manh cellulose. Vi
khuén thé hién nhiéu uwu thé trong qua trinh
phan giai chat hiiu co cia déng 4 nhu phan giai
cac chat dinh dudng sém hon va nhanh hon,
chiém mat d§ nhiéu nhat trong ci tdng day va
bé mit dong a (Walke, 1975). Theo Haug (2018),
trong qui trinh 4 chat hiiu co, khi nhiét dd
trong déng u & miic duéi 40°C thi s6 lugng vi
khuén ua &m chiém 10® CFU/g, nhiéu hon 100
dén 10.000 14n so véi s6 luong xa khuan va ndm,
khi nhiét d§ déng u dat 40-70°C thi s6 luong vi
khuén wa néng la 10° CFU/g, trong khi xa
khudn va ndm ua nhiét 14n luot 1la 107 va
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102 CFU/g. Chinh vi thé&, ma viéc tuyén chon vi
khuén dé ddy nhanh qua trinh phan giai phu
pham than chuéi 1a rat can thiét.

Tai Viét Nam, cac nghién ctiu phén lap va
tuyén chon vi sinh vat c6 kha ning phan giai
cellulose tit rom ra, mun cua (Nguyén Thi Thu
Thuy & cs., 2018), chat thai nha may gidy (Vi
Thi Dinh & cs., 2018), phu phim sau thu hoach
qua vai (Pinh Hong Duyén & cs., 2017), nhung
chua c6 nghién ctiu cong bd vé viéc xi 1y cho
phu phdm ctia cAy chudi. Muc tiéu cta nghién
ctu nay 1a phén lap, tuyén chon cac ching vi
khuén c6 hoat tinh cellulase cao dé budc dau
thtt nghiém phén giadi phu phdm ti ciy chudi,
g6ép phan da dang hoa ngudn vi khuén c6 kha
ning phan giai cellulose va tao ngudn giong dé
san xudt ché pham sinh hoc xt Iy phu phdm cay
chudi néi riéng va néng nghiép néi chung.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Mudi hai mau dat va phu phadm cdy chudi
hoai muc ty nhién tai huyén Gia Lam va Pha
Xuyén, Ha Néi duge thu thap dé phan lap vi
khuén c6 kha néng phan giai cellulose.

Cac moi truong st dung bao gdém: méi
truong Hans (thanh phan (g/): K,HPO, 0,5;
KH,PO, 0,5; (NH,),SO, 1; MgS0O,7H,0 0,1;
CaCl, 0,1; NaCl 6,0; Cao ndm men 0,1; CMC 10;
Agar 12); méi truong CMC (Carboxymethyl
Cellulose Sodium Salt) (thanh phan (g/1):
peptone 0,2; NaNO, 2; KCl 0,5; K,HPO, 1;
MgSO0, 0,5; CMC 10).

2.2. Phuong phap nghién cttu

2.2.1. Bé'tri thi nghiém

B¢  tri thi nghiém xéc dinh diéu kién nudi
cdy thich hop dé vi khudn tuyén chon sinh
enzyme cellulase hoat tinh cao

DPé tim duge diéu kién nudi cdy thich hgp
nhét cho vi khudn tao enzyme cellulase hoat
tinh cao, cac yéu t& anh hudng bao gdm ngudn
carbon, nito, nhiét d9, thoi gian nudi cdy, pH
ban dau va toc d6 léc duge nghién ctu.
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Phan lap, tuyén chon vi khu&n phan giai cellulose va bwéc dau trng dung trong xt ly phu phadm cay chudi

Nghién ctiu anh hudng ctia ngudn carbon:
Chung vi khuén tuyén chon duge nudi ldc & téc
dd 180 vong/phit, nhiét d6 30°C, trong 24h, pH
7 trong ciac mdi trudng c6 ngudn carbon gom
CMC (10 g/l), cam gao (10 g/1), CMC (5 g/l) +
cam gao (5 g/l), sau d6 thu dich dé x4c dinh hoat
tinh cellulase.

Nghién cttu 4nh hudng ctua ngudn nito:
Chung vi khuén tuyén chon duge nuéi ldc & téc
do 180 vong/phut, nhiét d6 30°C, trong 24h, pH
7,0 trong cdc moi trudng chtta ngudn nito
gom NH,Cl, NH,HCO, (NH,),SO, NaNO,
(ndéng @6 5 g/l), sau d6 thu dich dé xac dinh
hoat tinh cellulase.

Nghién cttu anh hudéng ctia nhiét do6 nuéi
cdy: Vi khudn dudc nudi cdy trong méi trudng
thich hgp da lua chon, 14c & 180 vong/phut, pH
7,0 trong dai nhiét d6 tit 25°C, 30°C, 35°C, 40°C.
Dich nudi cdy duge thu nhan sau 24h dé dinh
lugng hoat tinh cellulase.

Nghién ciu 4nh hudng ctia thdi gian nudi
cdy: Vi khuén sé dudc nubi cdy trong maoi trudng
thich hgp & nhiét do da lwa chon, lic &
180 vong/phut, pH 7. Sau cic thoi gian 12h,
16h, 20h, 24h, xac dinh hoat tinh cellulase.

Nghién ctiu anh hudng cta pH ban dau: Vi
khuén sé dudc nudi cdy trong méi trudng thich
hop & nhiét d6, thoi gian va téc do lic da lua
chon, 6 pH ban dau tit 6,5-8,0, buéc nhay 0,5,
sau d6 xac dinh hoat tinh cellulase.

Nghién ctiu anh hudng cia téc d6 léc: Vi
khuén sé dudc nudi cdy trong méi trudng thich
hgp 6 nhiét d6 va thoi gian da lua chon, pH 7,0,
4 cac toc d6 14c 150, 180, 200, 250 vong/phit,
sau d6 xac dinh hoat tinh cellulase.

B6' tri thi nghiém danh gia kha ndng phan
gidi phu phdm ciy chubi

Chung vi khuén tuyén chon dude nubi trong
moéi trusng CMC 6 cac diéu kién nudi cdy phu
hop da nghién ctu, dén khi mat dé vi khudn dat
khoang 107 CFU/ml thi tién hanh thu dich.
Nguyén liéu than chuéi tiéu sau thu hoach dugc
thai nho, chia thanh 2 cong thiic, 3 1an lip.

Cong thiic d6i chiing (OC): 4.500g nguyén liéu;

Céng thtc thi nghiém (TN): 4500g nguyén
lidu + 225ml dich vi khuén tuyén chon.
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Cac cong thic dudc cho vao cic thung 1 kin,
khéng c6 hé théng thu nuée ri, c6 kich thuée
20 x 30cm, nén chit, day kin ndp. Thoi gian U
30 ngay, cach 7 ngay ddo tron 1 ldn. Sau thoi
gian 1, danh gia su khac nhau vé khéi lugng,
ham lugng chat kho, lugng cellulose.

2.2.2. Phuong phap phan tich
Phan lap
giai cellulose

cdc chung vi khudn phéan

Mbi mAu 18y 10g cho vao binh tam giic chiia
90ml nuéc cit da vé trung, lic déu, sau d6 tién
hanh day pha lodng mau dén nong d6 10°. Hut
0,1ml dung dich d pha lodng & hai néng d6 pha
lodng cudl vao dia thach chtia méi trudng méi
truong Hans, sau d6 nuéi t miu & 30°C trong
48h. Sau thdi gian nuéi cdy, chon cac khuén lac
moc riéng 18 trén cac dia cady va tién hanh lam
thuan (Nguyén Lan Diing & cs., 2009).

Tuyén chon chiing vi khudn c6 kha nédng
phan giai cellulose

Tuyén chon ching vi khudn c¢6 kha ning
phan giai cellulose cao theo phuong phap duc 15
thach dugc mé ta bdi Vit Thi Dinh & cs. (2018).
Cu thé, vi khuin dugc nudi cdy trong moéi
truong 1ong NB bd sung thém CMC 1%, nudi cdy
48h 6 30°C. Ly tam dich nu6i cdy 6 toc do
10.000 vong/phut trong 15 phit, thu dich chiét
chtia enzyme ngoai bao 1a 16p nuéc trong phia
trén. Hiat 100pl dich trong thu duge ctia méi
chung cho vao tiing 16 thach c¢6 dudng kinh Smm
da dudc tao bang que duc 16 thach vé triang trén
mbéi truong CMC. Sau 24h, tién hanh nho thudc
nhuém Lugol dé quan sat vong phan giai co
chat. Kha niang phan giai cellulose dugc danh
gia bing d6 16n clia vong phén giai.

A=D-d

Trong d6: A: Khd ning phan giai (mm),
D: duong kinh vong phan giai (mm), d: dudng
kinh 16 thach (mm).

Xac dinh hoat tinh cellulase

Hoat tinh cellulase dugc xac dinh dya vao
luong duong khi tao thanh sau phan tng.
Phuong phap dinh lugng duong khi dua trén co
s6 cho dudng khi (san phdm thuy phan caa
cellulose) phan ting véi thuéc thit DNS c6 mau



vang 6 55°C trong 5 phit tao thanh 3-amino,
5-nitro salicylic acid ¢6 mau d6 cam va hap thu
cuc dai & buée séng 540nm (Miller, 1959).

Don vi hoat tinh (UI) ctia cellulase dugc xac
dinh 1a lugng enzyme cin thiét dé xdc tac cho
phan ting phan giai cellulose tao thanh lumol
duong khitt méi ml méi phit (Gupta & cs., 2012).

Pinh danh chiing vi khuan tuyén chon bing
phuong phéap khoéi phé MALDI-TOF

Phuong phap dinh danh vi khuén bing
phuong phap khéi phd MALDI-TOF dugc tién
hanh tai Phong Thi nghiém trong diém Céng
nghé sinh hoc Thi y, Hoc vién Nong nghiép Viét
Nam. Danh sach céic loai phu hgp nhat dudc
phan loai theo d6 tuong déng cua diu van
protein, kém theo gia tri cho biét mic d6 xac
dinh loai hodc chi vi sinh vat. Mtac d6 tin cay
cao, thap hay khong xac dinh dugc ctia vi sinh
vat duge biu thi 14n lugt bing cAc mau xanh,
vang va do.

Xéc dinh ham Iugng chat kho

Mau chuéi dudc siy kho dén khoi lugng
khéng déi, sau dé can va tinh theo cong thiic:
X = (m,/m) x 100 (FAO, 1986)

Trong d6: X: ham luong chat kho (%),
m: khoi lugng miu ban dau truéc khi say (g),
m;: khéi Iugng mau sau khi say (g).

Xac dinh ham lugng cellulose

MAu chudi sau khi sdy khé dugc can va cat
thanh doan 1-2cm, réi diung dung dich NaOH
5%, dun s61 trong 1h (lugng dung dich cho vao
tinh theo ty 16 mau/NaOH = 1/20 (g/ml)) dé hoa
tan hemicellulose, lignin, pectin, sic t8, cac tap
chat chtia trong miu, déng thoi lam trucng
cellulose va giam lién két cta cellulose. Sau do,
ria ba nhiéu 14n véi nuée cat roi tiép tuc dun soéi
v6i HC1 20% theo ty 1& mawHC] = 1/20 (g/ml)).
Loc rtia ba nhiéu lan véi nuéc cat. Tién hanh siy
ba ¢ 105°C dén khéi lugng khong déi va can
lugng cellulose con lai (Nguyén Viét Hung, 2019).

Xéc dinh hiéu qua phéan giai cellulose

Chénh léch gifia hai cong thiic d6i chiing
(DC) va thi nghiém (TN) vé hiéu qua phan giai
cellulose dugc tinh bing (m, — m,)/m, x 100 (%).
Trong d6, m,: khéi lugng cellulose truée u (g),
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m,: khéi lugng cellulose sau i (DC) (g), m,: khdi
luong cellulose sau u (TN) (g).

Xur Iy s6'liéu

Két qua nghién ctiu dudc phan tich sy khac
biét trung binh bing phan tich théng ké
one-way ANOVA trén phan mém SAS 9.1, kiém
dinh sy sai khac trung binh theo Waller-
Duncan v6i mtc y nghia P <0,05.

3. KET QUA VA THAO LUAN

3.1. Phan lap va dinh danh ching vi khuin
phan giai cellulose

Téng s6 29 khuén lac da duge phan 1ap tu
cac ngudn dat trong chudi, rac thai, mun muc ti
cdy chudi. Cac khudn lac c6 dang hinh tron,
béng, 161, mau tring duc, hoic tring sia. Kich
thuéc ctia cac khudn lac khong dong déu, dudng
kinh dao d6ng khoang tit 2-8mm. V& dac diém
hinh thai t&€ bao, cac ching cé hinh ciu hoic
hinh que, sdp xép theo chudi hoic x&p roi. Cac
chung phén 1ap dudc bao gdm ca vi khuén Gram
duong va Gram aAm (két qua khong hién thi).

Két qua 16 ching c6 kha ning phan giai
cellulose dudc trinh bay trong bang 1. K&t qua
cho th&y phan 16n cac ching vi khuén phén lap
dugc ¢6 hoat tinh carboxymethyl cellulase, kich
thuéc vong phan giai dao dong tit 8-29mm. Theo
D5 Ning Vinh & cs. (2020), cac ching vi khuén
phan lap t¥ bd mia c6 kha ning phan gidi
cellulose c¢6 duong kinh dao doéng tir 8-30mm.
Két qua Bang 1 cho thay ching H3 ¢6 kha ning
phan gidi cellulose cao nhit, dugec dinh danh
bing khéi phé MALDI-TOF, két qua duge trinh
bay trong bang 2.

Két qua khéi phé vi sinh vat cin xac dinh
duge so sanh véi khéi phd trén ngan hang IVD
théng qua phan mém MBT Compass IVD-
Upgrade. Két qua cho thay vi khudn H3 dude xac
dinh 1a Bacillus megaterium v6i do tin cay cao.

B. megaterium 14 vi khuén hinh que, Gram
duong, hiu khi (trich theo Vos & cs., 2011).
B. megaterium 1a loai vi khuén phé bién dé san
xuat phin bén hiiu co sinh hoc vi chiing phin
giai t6t phan lan hiiu co trong dat. Trong qua
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Phan lap, tuy&n chon vi khuan phan gii cellulose va bwéc dau (rng dung trong x& ly phu pham cay chubi

trinh sinh trudng, vi khuén nay tao ra nhiéu
acid hitu co ¢6 thé phan hiy hodc hoa tan kali
va phospho trong dit (Vary & cs., 2007). Chung
B. megaterium da dugc Shakoor & cs. (2013)

phéan lap ti chg rau tai Pakistan c6 kha ning Shahid & cs. (2016).

phan giai cellulose. Chuing Bacillus megaterium
BMO5 ciing dudec danh gia kha ning sinh
cellulase trong qué trinh 1én men chim st dung
rom lda mi lam chat nén trong nghién ctiu caa

Bang 1. Kha nang phin giai cellulose ctia cac chiing nghién cttu (Mean = SD)

Kha nang phan giai

Chiing Hinh thai khuan lac (A) (mm) banh gia
c2 Khuan lac tron, mau vang nhat, b& mat bong nhay, duwdng kinh 3mm 19,67 + 0,88 Kha

Cc3 Khuén lac tron déu, mau trang, phéng, dwéng kinh 4mm 14,67 + 1,45 Trung binh
c4 Khuan lac tron, mau trng, nhd cao & gitra, b& mét bong, dwong kinh 3mm 9,33+ 0,33 Yéu

C5 Khuén lac tron déu, mau trdng duc, cé chadm trang & gita hoi nhd, dwong kinh 3mm 22,33+0,33 Manh

cé Khuan lac vién réng khéng déu nhau, mau tréng duc, b& mét hoi nhé va béng, dwong 8,67 £ 0,67 Yéu

kinh 5mm

T Khuan lac troén, mau tréng, bé mét phéng, dwéng kinh 3mm 20+ 1,15 Kha

T2 Khuan lac tron, mau tréng duc, bé mat gd ghé, dwong kinh 8mm 29 + 0,67 Manh

T3 Khuan lac tron, mau nau nhat, bé mat bong, hoi nhd, dwdng kinh 7mm 26,33 + 0,67 Manh

H3 Khuén lac tron, vién khong déu, mau hoi vang duc, bé mat béng, dwdng kinh 7mm 29,67 + 0,67 Manh

H4 Khuan lac tron déu, mau trdng duc, khdng vién, dwéng kinh 2mm. 20,67 + 0,67 Manh

H9 Khuan lac tron, ria bong tuyét, mau trdng duc, b& mat nhdn nheo, dwdng kinh 4mm. 10,33 £ 0,33 Trung binh
K1 Khuan lac tron déu, mau trdng duc, khdng c6 vién, bé& mét bong, dwéng kinh 1mm. 17,67 + 0,67 Kha

K2 Khuén lac tron déu, mau tréng, khong c6é vién, bé mét 16i, dwong kinh 2mm 16,33 + 0,33 Kha

K4 Khuén lac tron khdng déu, ria rang cwa, mau trang trong, b& mat nhan, duwong kinh 7mm 9,33+ 0,33 Yéu

Ghi chi:A < 10mm: Kha néng phan giai cellulose yéu; 15mm > A > 10mm: Kha ning phan giai cellulose trung
binh; 20mm > A > 15mm: Kha ndng phan giai cellulose kha; A > 20mm: Kha néing phéan gidi cellulose manh.
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(A) (B)

Hinh 1. Hinh anh khuén lac (A), t& bao (B)

va hoat tinh carboxymethyl cellulase (C) cia ching H3

Bang 2. K&t qua dinh danh bing hé théng khéi phé MALDI - TOF

Ki hiéu chiing Loai duwoc phat hién Mau séc

Do tin cay

H3 Bacillus megaterium .

Cao




3.2. Anh huéng ctia ngudn dinh dudng va
diéu kién nuébi cidy dén hoat tinh enzyme
cellulase cuia chung B. megaterium H3

3.2.1. Anh hudng ciia ngudén dinh duéng

Carbon 1a mét ngudn cung cdp ning lugng
va dinh dudng quan trong khéng thé thiéu cho
t& bao, trong khi d6, nito déng vai tro thiét yéu
trong qua trinh chuyén hoa va trao d6i chét cla
vi sinh vat (Nguyén Ngoc [&n, 2021). Nguén nito
dé hap thu nhat d6i véi vi sinh vat 1a NH, va
NH*,, chiing x4m nh4p vao t& bao dé& dang va
tao thanh nhém amin. Anh hudng ctia ngudn
carbon va nitd d&n hoat tinh enzyme cellulase
dugc trinh bay trong hinh 2.

Két qua tu hinh 2A cho thdy, chung H3
dudc nudi cdy trong méi trudng c6 ngudn carbon
14 CMC 10 g/1 cho hoat tinh cellulase cao nhat,
dat 14,35 + 0,15 U/ml. Mic dit cAm gao 1 ngudn
carbon tu nhién véi thanh phan dinh dudng da
dang gébm x0, khoang, acid béo khéng no, cling
12 phé& pham tu lda gao, gia thanh ré, nhung
hoat tinh enzyme cellulase trong moi truong cé
ngudén carbon CMC cho hoat tinh cao hon
khoang 1,5 l4n cam gao. Ly gidi cho két qua
nay, carbon chiém khodng 54% trong thanh
phan ctia CMC, trong khi d6 thanh phin carbon
trong cam gao chi chi€ém 28%. K&t qua nay ciing
tuong tu nghién ctiu khac véi nguén carbon 1a
CMC, chtng vi khuén thudc chi Microbacterium
thé hién hoat tinh cellulase tang tit 2,04 dén
5,80 U/mg (Sadhu & cs., 2011).
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Chung vi khudn B. megaterium H3 sinh
cellulase manh nhét véi ngudn nits 1a NH,CI
dat 17,52 + 0,23 U/ml. Giai thich cho két qua
nay, ngudn nito 14 NH*, trong hgp chat NH,CI
12 cao nhat (33,64%) so véi cac hgp chat con
lai. K&t qua nghién ctu cao hon két qua cua
Tran Thi Héng Nguyét & Phan Dué Thanh
(2019) vé anh hudng ctia nito dén kha n#ng
sinh cellulase cta vi khuan Cellulomonas, dat
5,18 = 0,42 (U/ml).

Chinh vi vay, nguén carbon 12 CMC (10 g/l)
va ngudn nitd 14 NH,CI dugc lua chon cho méi
trudng nudi cdy chung B. megaterium H3.

3.2.2. Anh hudng cia diéu kién nuéi cay

Nhiét d6, thoi gian, pH méi trudng va toc do
l4c nubi cdy la cac yéu té quan trong anh hudng
dén su phat trién, kha ning sinh téng hdgp
enzyme phan giai co chat cha vi sinh vat. Thoi
gian nudi cdy thich hgp sé dam bao enzyme duge
thu nhan diang ldc va ¢6 lugng enzyme thu duge
cao nhat. Pdng thdi tranh viéc kéo dai thdi gian
nudi cdy khong can thiét, gay lang phi kinh t&
va giam hoat tinh ctia ch& phdm enzyme. Theo
Bharucha & cs. (2013), diéu kién lic anh hudng
dén téc d6 cung cAp oxy, gitp ting lugng oxy
hitu hiéu trong méi trudsng nudi cdy, ti dé tac
dong dén hoat dong sinh téng hop enzyme cta vi
khudn. Hoat tinh cellulase ctia vi khuén
B. megaterium H3 duge khao sat & cac diéu kién
nudi cdy khac nhau, k&t qua duge thé hién &
hinh 3.
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Hinh 2. Anh huéng clia ngudn carbon (A) va nito (B) dén hoat tinh enzyme cellulase
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Hinh 3. Anh huéng ctia nhiét do nudi cay (A),
thoi gian nuéi cay (B), pH (C) va toc d6 lic (D) dén hoat tinh enzyme cellulase

Qua hinh 3, hoat tinh enzyme thu nhan
duge 14 cao nhat 1an lugt & cac diéu kién nhiét
d6 30°C sau 16h nuéi cdy, pH 7 va téc do léc
200 vong/phit. Két qua phan tich phuong sai
cho th4y hoat tinh enzyme & cac cong thiic khac
nhau ¢6 § nghia théng ké (P <0,05).

Nhiét d6 30°C cting la nhiét d6 thich hgp
cho vi khuén Bacillus pumillus ATCC7061 sinh
téng hop cellulase trong nghién ctu ctia Gomaa
(2013). Nguyén Thuy Duong (2012) da nghién
ctiu nhiét @6 30°C 1a nhiét d6 t6i wu dé ching vi
khuidn B. amyloliquefaciens PM19.1. Mot sé
nghién ctiu khéac cling chi ra rang nhiét @6 30°C
1& nhiét dd t6i vu cho sinh enzyme hoat tinh cao
v61 Bacillus alcalophilus (3,7 U/ml) va Bacillus
cereus MRLB1 (51,87 U/mg) (Abou-Taleb & cs.,
2009; Afzal & cs., 2012).

Thai gian nudi cdy t6i vu vi khuén dé thu
enzyme tiuy thuéc vao vi khudn ciing nhu méi
truong nudi cdy khac nhau (Nguyén Thuy
Duong, 2012). Két qua nghién ctu ctia Nguyén
Ngoc An (2021) da lua chon 12h 1a thdi gian toi
uu dé chung vi khuén B. amyloliquefaciens D19
dat mat do t& bao cao nhat v kha ning hoat
dong trao ddi chét tét nhat.
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pH 7 ciing dudc bao cao 1a diéu kién t6i uu
dé nubi cdy vi khuan ching B. cereus CB8 dugc
nghién cu bdi va Vimal & cs. (2016) véi hoat
tinh phan giai cellulase dat 4,12 U/ml.

Vi khuéin B. megaterium H3 la vi khuan
hiéu khinén cin oxy dé ton taiva phat trién.
Luong oxy ciing anh hudng t6i qué trinh trao d6i
chét va tich lily cic san phdm sinh téng hop cla
vi khuén. K&t qua nay tuong déng véi két qua
nghién ctiu cia Huang & cs. (2018) khi chon diéu
kién 1dc t6i wu 1a 200 vong/phit cho vi khuin
B. megaterium. Vi Thi Dinh & cs. (2018) da
nghién ctu vi khuén Bacillus subtilis TD ¢6 hoat
tinh cellulase cao va phat trién t6t nhat ¢ téc do
l4c 150 vong/phut. Piéu d6 c¢6 nghia nhu cau dsi
v6i oxy ctia mbi chung vi khuén 14 khac nhau.

3.3. Két qua khao sat khia nang phin giai

~ A’e . ~
phu pham chuéi cta vi khuan

B. megaterium H3

Khao sat kha ning phan giai phu phim
chudi ctia vi khudn B. megaterium H3 bing
cach 1 hén hgp than chuéi véi vi khuén & didu
kién tu nhién. K&t qua thi nghiém sau 30 ngay
u duge thé hién & bang 3 va bang 4.



Sau 30 ngay 1, hiéu qua gidm khéi lugng 6
mAu chudi i b6 sung vi khudn giam 10,21% so véi
mau ddi chiing. Két qua nay ciing tuong thich véi
két qua nghién ctiu cia Nguyén Thi Thu Thuy &
cs. (2018), khoi lugng tudi ctia mau rom ra khi u
v6i ching 6NH1 giam 12,4% so véi d6i chiing. Ty
1é vat chat khé giam sau qué trinh xi 1y rom ra
thé hién hiéu qua phan giai cellulose ctia ching
6NH1. Tuong tu nhu vay, ty 1& hdp chat khé cua
mau than chudi 4 b sung vi sinh gidm so véi
mAu d6i ching. Nhu vay, chung vi khuédn bé sung
vao d6ng u da thdc ddy qué trinh phéan huy chat
hiiu cd dién ra nhanh hon, manh hon.

Vi Quynh Huong, Nguy&n Vinh Hoang, Nguy&n Thi Huyén

O bang 4, khéi lugng cellulose gitta miu G
¢6 b6 sung vi khuin B. megaterium H3 giam
32,28% so véi ddi chting. Nguyén Thi Thu Thuy
& cs. (2018) d& nghién ctiu miu 4 bd sung vi
khuén B. amyloliquefaciens gidm so véi mau d6i
chiing 14 49,6%, con mau 4 phé phu phdm néng

nghiép b6 sung B. amyloliquefaciens va
Streptomyces  olivochromogene c¢6  lugng

cellulose giam so véi déi chiing 1a 55,87%. Ngoai
ra, ¢6 thé lam tiang hiéu qua U bing cach tao
hén hop vi khudn véi mét s6 chat mang khac,
hay diéu chinh d6 4m déng u.

Bang 3. Khoi lugng tuwoi va ham lugng chat khé ctia nguyén liéu trude va sau u (Mean + SD)

Khéi lwong nguyén liéu G (g)

Ham lwong chéat kho (%)

Coéng

thte  Trpec Sau 0 Giam sov6iDC (%)  Trwéc U Sau U Giam so v&i BC (%)
BC 4500 3955,33 + 2,91 - 8,90+0,08  4,85%0,00 -
™ 4500 3495,67 + 2,60 10,21 8,90£0,08  4,01%0,00 9,46

Ghi chu: “-*“: Khéong ap dung.

Bang 4. Kha nang phéan giai cellulose ctia chung B. megaterium H3 (Mean + SD)

Khéi lwgng cellulose (g)

Cong thire G

Trang thai nguyén liéu sau U

Trwéc U Sau U Giam so v&i BC (%)
bC 55,49 +1,23 49,69 + 1,05 - Nau den, clrng, chwa hoai
TN 55,49 + 1,23 31,78 £0,78 32,28 Pen, hoai muc, mun

Ghi chu: “-*“: Khéong ap dung.

"

(®C)

(TN)

Hinh 4. Mau chudi t d6i chitng (PC) va mau G bé sung B. megaterium H3 (TN)
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Trong qué trinh 1, do U trong thung kin nén
nuéc Ut phu phdm cdy chudi vin giii trong
thung u. Trang thai mau chudi sau u ¢é su khac
biét ro rét. O cong thic ddi chiing, mau chudi 4
c¢6 mau nau den, cting, chua hoai muc. Con &
cong thtic U B. megaterium H3, mau chudi mau
den, hinh dang bi bién d6i, mém x6p, mun, bi
hoai muc rd rét, mui théi. Su thay d6i d6 1a do
su chuyén héa cac hdp chit hitu ¢co nhs hoat
dong séng cua vi sinh vat va cac phan tng xay
ra trong qua trinh 4. Tuy nhién, thi nghiém nay
méi chi 1a nghién ctu bude dau, dé ting hiéu
qua phan giai, c6 thé tron thém cic nguyén liéu
hiiu co khac, kiém soat do 4m va nhiét do thich
hop, hay bd sung hé théng thu nuée ri, tan dung
ngudn nude nay dé lam phan bén.

4. KET LUAN

Téng s6 29 khuén lac da dudc phén lap ti
12 mAu d4at va phu phidm cay chudi. Cac vi
khuén nay tiép tuc dudc tuyén chon dua trén
kha n#éng tao vong phan giai cellulose. Tu 16
ching tuyén chon, ching vi khudn Bacillus
megaterium H3 dugc x4c dinh 1a c¢6 kha ning
phan giai cellulose manh nhat.

Chung Bacillus
enzyme cellulase hoat luc cao nhit trong méi
truong c6 nguén carbon 14 CMC, nguén nitc 1a
NH,C], diéu kién nuéi cdy thich hgp nhat la
nhiét d6 30°C, thoi gian 16h, téc do lic
200 vong/phit, pH ban diu 7,0.

Viée b8 sung vi khuén B. megaterium H3
vao mAu U than chudi da thé hién hiéu qua

megaterium H3 sinh

trong viéc phan giai cellulose ctia rac thai than
chuéi sau 30 ngay u trong diéu kién thi nghiém.
Tuy nhién, ddy méi chi 1a két qua buée ddu, can
tiép tuc nghién ctu cac loai gia thé phu hop cho
viée san xudt ché& phdm vi sinh vat phan giai
cellulose tit phu phém cay chuéi.

LOI CAM ON

Chiing t6i xin chan thanh cam on su hé trg
tai chinh ctia Hoc vién Nong nghiép Viét Nam
cho @& tai “Phan lap, tuyén chon vi khuén c6
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