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Abstract: Biodispersants are a group of compounds containing surface-active molecules
(hydrophilic and hydrophobic radicals). They are widely researched and applied in many
industries, biological control agents in agriculture and environmental remediation. Bacillus subtilis
strain S343, isolated from ferns, is one of the most effective biodispersant producers. Nutritional
factors and fermentation conditions affecting the yield of biodispersants were studied. The
fermentation medium contains carbon source which is soluble starch (1% w/v), nitrogen source
which is yeast extract (0.5% wi/v), some minerals and Ethylenediaminetetraacetic Acid (EDTA)
(0.05 g/L), pH 7, 0 and incubation under shaking conditions at 35 °C for 6 days was found to
maximize biodispersant production. The crude biodispersants produced reached the highest level
of 18.9 g/L, oil spreading activity reached 75 mm, and the ability to collapse in just 1 second after
contact. In particular, the E»4 emulsification index is high at 60% and the surface tension of the
crude biodispersant can be reduced to 30.92 + 2.0 compared to the water sample of 71.2 mN/m.
The study shows that Bacillus subtilis S343 strain is a potential source for producing
biodispersants for application in the fields of environment, biomedicine, agriculture and industry.
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Tém tit: Chit phan tan sinh hoc 12 nhom hop chét co chira cac phén tir hoat dong bé mit (cac gde
ua nudc va ky nude). Ching duoc nghién ciu rong rdi va tng dung trong nhiéu nganh cong
nghiép, tac nhan kiém soat sinh hoc trong néng nghiép va xir Iy méi trudng, y duoc. Chung
Bacillus subtilis S343, duoc phéan lap tir ciy duong xi, 1a mot trong nhiing chung san xuét chét
phan tan sinh hoc dugc ching t4i lva chon nghién ctru. Cac yéu té dinh dudng va diéu kién 1én
men anh hudéng dén sinh téng hop chat phan tan sinh hoc da duge nghién ciru. Moi truong 1én men
pht hop ¢6 chira ngudn carbon 1a tinh bot tan (1% w/v), ngudn nitrogen 1a cao nim men
(0,5% w/v), mot sb khoang chét va Ethylenediaminetetraacetic Acid (EDTA) (0,05 g/L), pH 7,0 va
U trong diéu kién lic ¢ 35 °C trong 6 ngay dugc cho 1a t&i da hoa viée san xuét chit phan tan sinh
hoc. Céc chét phan tan sinh hoc thé tao ra dat cao nhét 18,9 g/L, hoat tinh phén tan dau dat 75 mm,
kha ning tan dau chi 1s sau khi tiép xtc. Dic biét chi s6 nhii héa Eaq cao dat 60% va sirc cing bé
mit cta chat phan tan sinh hoc thé c6 thé giam xudng 30,92 + 2,0 so v6i mau nuée 1a 71,2 mN/m.
Nghién ctru cho thiy chung Bacillus subtilis S343 1a mot ngudn tiém ning dé san xuat chat phan
tan sinh hoc ing dung trong cac linh vic moi truong, y sinh, nong nghiép va cong nghiép.

Tir khéa: Chat hoat dong bé mat sinh hoc, Chat phan tan sinh hoc, Chi s6 nhil hoa, Phan tan dau,

Bacillus subtilis.

1. Mé dau

Chat phan tan sinh hoc 1a chit hoat dong bé
mat sinh hoc c6 chtra cdc nhém phan tir ludng
tinh gdm cac goc wa nude va ki nudce va khong
dong nhat vé mit ciu trac. Chung c6 kha ning
lam giam stc cing bé mit va c6 nhiéu ng
dung trong cong nghiép va moéi truong [1]. Chat
hoat dong bé mit sinh hoc duoc san xuat chu
yeu boi cac vi sinh vat khac nhau (vi khuén,
nam men hodac nam) trén bé mat té bao hodc cod
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thé duoc tiét ra ngoai bao [2, 3]. Ching thudc
cac nhom khiac nhau bao gdom glycolipids,
phospholipids lipopeptide, acid béo, phuc hop
polysaccharide-protein voi lipid trung tinh.
Nhitng phén tir nay co6 thé thuc hién cac vai tro
tu nhién khac nhau trong sy phat trién va sinh
san cua vi sinh vat [2]. Chung c6 thé tich tu
gilta cac pha chat long va gitp giam stc cing
bé mit, dleu nay lam cho chung tr¢ thanh tng
clr vién tiém ning dé ting cuong thu hoi dau,
phan huy va xu ly sinh hoc [4].

C6 rat nhiéu nghién ctru chi ra rang chung
Bacillus subtilis co kha ning sinh tong hop chat
phan tan sinh hoc [5, 7, 10, 11, 13]. Theo bao
c4o ctia Mendoza va cong su [5] viéc san xuét
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chit hoat dong bé mit tir Bacillus subtilis DS03
st dung moi truong co ri duong lam giam suc
cing bé mdt nudc tir 72 mN/m xudng con 34
mN/m, dat duoc ndng d6 mixen ti han ¢ mirc
24,66 ppm. Chét hoat dong bé mit cho théy kha
ning trc ché sy phat trién mang sinh hoc cua vi
khuan Escherichia coli, Staphylococcus aureus
va Listeria monocytogenes hon 90% & nong d6
trén 2000 ppm. Thir nghiém tiép tuc st dung
chét hoat dong bé mat dé loai bo mang sinh
hoc, két qua cho thiy giam dang ké 50,10%
Escherichia coli, 55,77% Staphylococcus va
59,44% Listeria monocytogenes ¢ nong do cao
hon 250 ppm.

Céc chit hoat dong bé mit sinh hoc d3 duge
quan tim hon do tinh da dang, doc tinh thap,
kha nang phan huy sinh hoc va an toan sinh
thai, dugc san xuat thong qua qué trinh 1én men
va ng dung rong rdi. Ngy nay, cac chat hoat
dong bé mit sinh hoc duoc ung dung nhiéu
trong ndng nghiép, cong nghiép, y hoc va linh
vuc dau khi, xir ly sinh hoc cac chit 6 nhiém
diu mo, quan 1y va ting cuong thu hdi dau thé.
Ngoai ra, cac chét hoat dong bé mit sinh hoc da
dugc phat hién cé tac dung pha v& sy hinh
thanh mang sinh hoc [4]. Mang sinh hoc
(biofilm) 1 tdp hop quin x4 vi sinh vat bam
trén mot bé mat cua vat thé ran hodc bé mat
chat 16ng, chiing san sinh 16p polyme ngoai bao
(EPS) bao phu Ién bé mat. Cac EPS nay dugc
cau thanh béi cac polyme co tinh két dinh cao,
kéo theo viéc bam dinh ctia nhiéu chét hitu co,
dau md hay cac chit ran lo limg trong cic
dudng 6ng thoat nudc sinh hoat. Déy la nguyén
chinh gay ra mui hoi va giy tic cac duong 6ng
thoat nudc.

Tai Viét Nam, hién nay nghién ctru st dung
cac chat phan tan sinh hoc trong linh virc cong
nghiép san xuat glay con chua duge thuc hién.
Tai nha mdy san xuat gidy bao bi cong nghiép,
viéc kiém soat sy ‘tao mang bam hiru co (do vi
sinh vat va mot s6 chat hiru co) trong cac thiét
bi va duong ong san xudt 14 mot trong nhiing
van dé kho khian nhit ma chwa duoc giai quyét
thoa dang. Hién nay cac nha may dang st dung
chat diét khuan hoa hoc dé lam giam su tap
nhiém cuta vi sinh vat va dimg may dinh ky xu
ly v6i kiém néng dé loai bé cic mang bam vi
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sinh trong duong ong thiét bi. Tuy nhién, cac
bién phap nay chua thyc sy hiéu qua, co thé anh
huong t6i qua trinh xir 1y nude thai do hoa chat
gy chét vi sinh vat trong bun hoat tinh. Chat
phén tan sinh hoc dugc xem nhu mét giai phap
sinh thai, than thién mdi truong, ngdn can su tai
thiét 1ap mang sinh hoc bang cich hoa tan va
phén tan can lz“ing, né hoat dong nhu chét thAm
thiu, mé mang sinh hoc va cho phép cac chit
diét khuan xam nhdp vao exopolysaccharides.
B6 sung dinh ky chat phan tan sinh hoc vao hé
thong nudc tuan hoan co thé kiém soat duoc
viéc hinh thanh mang bam vi sinh trong day
chuyén san xuét gidy. Loi thé 1on nhat ciia chat
phan tan sinh hoc so véi chat phan tan hoa hoc
1a d6 an toan, dé bi phan huy sinh hoc va khong
gay doc hai ddi voi méi truong [34, 35].

Pic tinh cua chit hoat dong bé mit sinh hoc
khong chi phu thudc vao vi sinh vat san xut
ma con phy thude vao didu kién sinh truéng.
Nghién ctru cac didu kién 1én men va ting san
lugng co6 thé gop phan mo rong ung dung cua
chit hoat dong bé mit sinh hoc. Vi vay, can
phai danh gid cac chung khac nhau vé tiém
nang hoat ddng bé mat sinh hoc, chdt dinh
dudng phu hop va diéu kién nudi cdy can thiét
dé dat ning suit cao [6, 7]. Cac yéu té bao gdm
dinh dudng méi trudng (ngudn carbon, nitrogen
va do man) va diéu kién 1én men (pH, nhiét do,
toc d6 khudy tron, ty 1& gidng) co thé anh huong
dén viéc san xuét chat hoat dong bé mat sinh
hoc [8]. Cho dén nay, chi c6 mot sd chat hoat
dong bé mit sinh hoc duoc san xuit & quy md
16n cho cac ung dung thuong mai, chu yéu la
do chi phi san xuét va thu hoi dang ké [9]. Cac
thong s6 kiém soat qué trinh san xut chit hoat
dong bé mat sinh hoc can phai duogc duy tri
trong mot pham vi diéu kién hoat dong nhét
dinh, nho d6 hoat dong cua vi khudn véi kha
nang san xuét chat hoat dong bé mat sinh hoc
t6i da c6 thé duoc t6i wu héa. Vé van dé nay,
nhiét d6, d6 pH, thanh phan moi truong va do
mdn co tim quan trong hang dau dé kiém soat
va t6i uu hoa viéc san xuét chit hoat dong bé
mat sinh hoc [10].

Trong nghién ciru nay, chung Bacillus
subtilis S343 dugc phan lap tir cdy duong xi noi
c6 ndng do 6 nhiém As trong dat phan tich cao
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nhit 1606 mg/kg dat, chung S343 c6 kha ning
chdng chiu As (V), MIC va MBC 1a 160 mM va
MBC > 320 mM. DPiéu nay ching t6 tai cac dia
ban c¢6 mirc do 6 nhiém nghiém trong, céc
ching vi khuén noi sinh (VKNS) trong cay
dwong xi ciling c¢6 thé ton tai va phat trién. Kha
ning chdng chiu As cia ching S343 c6 vai trd
quan trong trong nghién ciru nay, do trong nudc
thai & cac nha may san xuét cong nghiép co thé
c¢6 chira cac kim loai ning, trong d6 co thé co
As. Nén bén canh vai tro sinh tong hop chat
phan tan sinh hoc dé lam giam kha ning tao
mang bam, néu ching S343 c6 kha ning chiu
As s& c6 thé sinh trudng va xir Iy As trong nude
thai cua cac nha may cong nghiép [11]. Muc
tiéu cua nghién ctru nay 1a: i) Xac dinh cac yéu
t6 vat 1y va héa hoc anh huong dén viéc san
xudt chat phan tan sinh hoc tir chung S343; va
iii) Tim ra thanh phan thich hop cua moi truong
tang truong dé san xuét chat phan tan_ sinh hoc.
Cac ket qua c6 thé cung cAp goi ¥ vé cac tng
dung tiém ning cua chat phan tan sinh hoc tir
Bacillus subtilis trong cac linh virc moi truong,
y sinh, néng nghiép va cong nghiép.

2. Vit li¢u va phwong phap
2.1. Vit liéu

Chung Bacillus subtilis S343 dugc phan lap
tir cay duong xi tai Dai Tu, Thai Nguyén, duoc
luu giir trong bo suu tap gidng tai phong Vi
sinh vat dat, Vién Cong ngh¢ Sinh hoc. Ching
S343 sinh truong tt trong khoang 20 dén 55 °C,
pH tir 5 d&én 9, chiu man 1én dén 10% (W/v), c6
kha niang st dung da dang cac ngudn carbon
nhuy D-glucose, D-maltose, D- fructose,
L-arabinose, sucrose, D-manitolse, D-xylose,
c¢6 kha ning phan hiy da dang céc co chat nhur:
CMC (carboxymethyl cellulose), tinh thé
cellulose, xylan, tinh bdt tan, casein [11].

2.2. Phuong phap nghién curu

Phirong phdp thu nhdn chdt phéan tan sinh
hoc tur vi sinh vat

Pé san xuét chat phéan tan sinh hoc, méi
truong c6 thanh phan sau dugc st dung (g/L):
NH4Cl 2, KH2PO4 5, NaHPO4 4, MnSO4 0,2,
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MgSO04 0,2, FeCls 0,05, CaCl, 0,001, dau oliu
1% (v/V); pH 7 va hip khir tring & 121°C trong
20 phat. Chung Bacillus subtilis S343 dugc
nhan gidng trén moi truong LB ((g/L): peptone
10, cao ndm men 5, NaCl 10, pH 7) trong 24
gidy & 37 °C, tbe do lac 180 vong/phit (ODeoo = 1,0)
chira 4,7x10° CFU/mL. Sau d6 dich vi khuan
duoc diéu chinh vé mat do 10’ CFU/mL va cay
vao moi trudng 1én men véi ty 16 tiép giéng la
1% (v/v) va lic & 30 °C, 180 vong/phut trong 5
ngay. Sau 5 ngdy U, mau moi truong 1én men
duoc ly tam ¢ tc do 12000 vong/phut trong 15
phat. Méi truong khong chia té bao thu duoc
dong vai tro 1a chét phén tan sinh hoc tho, dugc
xtr ly bang cach acid héa dén d6 pH 2,0 str dung
HCI 6 N va dé qua dém ¢ 4 °C dé két ta hoan
toan [12, 13]. Cac miu két tia duogc ly tAm, rira
lai hai lan v6i dém phosphate pH 7,2 va cin xac
dinh khéi luvong chat phan tan tho thu duoc.

Phirong phdp xdc dinh hoat tinh phan tan
dau ciia chat phan tan sinh hoc

Phuong phap duoc moé ta theo Nayarisseri
va cong su [7] c6 cai tién. 20 mL nuée cat duoc
thém vao dia Petri, sau d6 thém 40 pL diu tho
1én bé mit nude. Sau d6, nho 20 plL méi trudng
khong c6 té bao 1én bé mit diu thd. Puong kinh
clia vung trong trén bé mat dau dugc do va so
sanh v6i 20 pL nudc cat lam dbi chirng am.

Phuwrong phdp déanh gid hoat tinh tan ddu
ciia chat phdn tan sinh hoc

2 UL dau thd dugc thém vao cac vung giéng
dugc phan dinh trén nip cla cac dia 96 giéng va
giir cAn bang trong 1 gio. Sau do, thém 5 pL mdi
truong khong co té bao vao bé mit dau. Hinh thai
giot dau duoc kiém tra sau 1 phat. Két qua duoc
coi 1a dwong tinh ddi véi viée san xuat chat phin
tan sinh hoc khi giot nudc phang va nhitng mau
¢6 giot tron dwoc cho 1a 4m tinh, cho thiy khong
san xuat chat phan tan sinh hoc [14].

Phirong phdp xdc dinh chi s6 nhii héa (Eza)
cia chdt phdn tan sinh hoc

Hoat d6 nhii hoa duogc thue hién theo Putri va
cong sw c6 sia  d6i [15]. 2 mL
n-hexadecane va 2 mL mdi truong khong chira té
bao duoc thém vao dng nghiém va xody & toc do
cao trong 2 phut. Hon hop duoc do sau 24 gio.
Hoat d6 nhii hoa duoc tinh toan bang cong
thire sau:
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chiBu cao cua lép nhit héa

Eze (%) == x 100

tong chigu cao cua lép charlong

Phirong phdp do sirc cang bé mdt

Strc cang bé mat duge xac dinh & nhiét do
phong bing may do do cing st dung phuong
phap vong bach kim Du Noily. Trudc khi do,
may do do cing phai dugc hiéu chuin bing
nude cit (71,20 mN/m). Khoang 20 mL moi
truong khong chira t& bao dugc chuyén vao coc
thiy tinh sach va dt 1én ban miu. Chiéu cao
ctia bé chira mau dugc diéu chinh sao cho vong
bach kim treo trén méc cén bang dugc ngim
dudi bé mit chét long ciia miu trong 15 phut dé
can bang rdi can than kéo 1én. Céan vi luong ghi
lai luc tac dung 1én vong trong khi kéo qua bé
mit chat 1ong. Khi vong bach kim roi khoi mirc
chét long, gia tri dugc hién thi dudi dang strc
cing bé mit ctia mau do [4].

Phuwrong phdp danh gid kha nang irc ché sw
hinh thanh mang bam thong qua dinh luwong
mang sinh hoc

Dinh luong kha ning san sinh mang sinh
hoc duogc thuc hién trén dia 96 giéng [16]. Vi
khuén mang bam duoc nuoi trén dia nhya vo
trung 96 giéng & 37 °C, mdi giéng chira 250 pL
dich nudi 16ng. Sau 24 gid nudi ciy, bd sung
thém 50 pL chat phan tan thd thu nhdn tir chung
S343 (nong do 0,25 g/mL dugc pha trong dung
dich dém phosphate pH 7,2) va u ¢ 37 °C trong
vong 48 gid. Vi khuin khong bam vao
thanh/day dia duoc rira tréi bang PBS 1X va
mang sinh hoc duge nhuém bang 300 uL dung
dich tim két tinh 1% (w/v) trong 10 phat ¢ nhiét
d6 phong. Dung dich tim két tinh du duogc ria
bang nudc, sau d6 bd sung 300 pL methanol va
do mat do quang & bude song 600 nm. Mau dbi
chirg khong bo sung chit phan tan sinh hoc.
Sy e ché kha ning hinh thanh mang bam dugc
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danh gia thong qua ty 1& % gia tri OD giam so
v&i mau ddi ching.

Nghién ciru cdc diéu kién sinh tong hop
chdt phan tan sinh hoc

Xac dinh thoi gian lén men

Chung vi khuan duoc nubi cay trong 7 ngay
& 37 °C, 180 vong/phit, cac mau nudi cay duoc
liy theo thoi gian tir 2 ngay dén 7 ngay. Dich
nudi cdy duoc ly tim & toe do 12000 vong/pht
trong 15 phat. Méi trudng nudi cay khong chira
té bao duoc st dung dé kiém tra mot sd hoat
tinh chit phan tan thu nhin.

Xac dinh pH va nhiét do

Murc d6 pH khéc nhau duogc thuc hién bang
cach diéu chinh d6 pH cia méi truong nudi ciy
thanh cac gia tri khac nhau tir pH 5 dén pH 9
bang cach thém acid hydrochloric (HCI1) hodc
natri hydroxide (NaOH) & nhiét do phong.
Nhiét d6 1én men duge diéu chinh theo 25, 30,
35, 40 °C. Pic tinh chat phan tan sinh hoc tao
ra dugc xac dinh nhu mo6 ta trude do.

Xdc dinh nguon carbon va nitrogen

Ngudn carbon 1% (w/v) (glucose, Sucrose,
glycerol, tinh bot tan, ri dwong) va ngudn
nitrogen 0,5% (w/v) (peptone, cao nim men,
khé dau tuong, urea) véi ty 18 1% (v/v) gidng
duge b sung vao mdi truong nudi cdy. Sau 1én
men, dic tinh chat phan tan sinh hoc tao ra
duoc xac dinh nhu mo ta trude do.

Xdc dinh chdt cam vmg

Chat cam tmg 1% (v/v) (dau an, dau oliu,
tween 80) hodc 0,05 g/L EDTA vdéi ty 1& 1%
(v/v) giong duoc bo sung vao moi truong nudi
cdy. Sau 1én men, dic tinh chit phan tan sinh
hoc tao ra dugc xac dinh nhu mo ta trude do.

Céc yéu t6 khao sat duoc chi ra trong Bang
1 dudi day.

Bang 1. Cac yéu té dwoc xem xét dé khao sat kha ning sinh tong hop chét phan tan sinh hoc

Yeéu to khao sat

Pham vi khao sat

Thoi gian 2,3,4,5,6, 7ngay
Théng sb vat Iy pH 5,6,7,8,9
Nhiét do 25, 30, 35, 40 °C

Ngudn Carbon (1% wiv)

Glucose, sucrose, glycerol, tinh bot tan, ri duong

Théng s6 hoa hoc

Ngudn Nitrogen (0,5% w/v)

Pepton, cao nam men, kho dau tuwong, uré

Chét cam tmg (1% V/v)

Déu an, diu oliu, tween 80, EDTA (0,05 g/L)
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3. Két qua va thao luin

3.1. Sinh tong hop chdt phdn tin sinh hoc tir
chung Bacillus subtilis S343

Ching Bacillus subtilis $343 ban dau dugc
nudi cdy cho danh gia sinh truong va sinh tong
hop chit phan tan sinh hoc trén méi truong 1én
men chtra (g/L): NH4Cl 2, KH2PO4 5, Na;HPO4 4,
MnSO4 0,2, MgSOs 0,2, FeCls 0,05, CaCl,
0,001, dau oliu 1% (v/v). Két qua cho thy, chit
phén tan sinh hoc thu dugc vdi ham lugng tia
14 6,07 g/L v6i kha ning phan tan dau 18 - 24 mm.
Dich 1én men budc dau cho thiy kha ning nhii
héa 26,67%, kha nang giam biofilm dat
25,17%. Diéu nay chimg t6 chit phan tan sinh
hoc cua ching vi khudn Bacillus subtilis $343
budc diu co tiém ning ung dung trong xir Iy
mang bam vi sinh tai cic nha may san xuét gidy
bao bi cong nghiép. Két qua phéan tich cia
Sumiardi va cong su [3] cho thiy gia tri cao
nhét cua chi s6 nhii héa duoc tim thiy trong tap
doan vi khudn 1én t&i 95,75%. Két qua khac cho
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thdy kha ning phan tan diu cia chat hoat dong
bé miat tir chiung Pseudomonas guguanensis
Iragqi ZG.K.M véi duong kinh vong tron dich
chuyén dao dong dén 77,66 + 0,33 mm, kha
nang nhil hoa dén 64,66 + 0,33% [4]. P& nang
cao hiéu qua sinh tong hop chat phén tan sinh
hoc, nghién ctru tién hanh téi wu diéu kién va
thanh phan méi truong 1én men phu hop véi
chung Bacillus subtilis S343.

3.2. Diéu kién thich hop cho sinh tong hop chat
phan tan sinh hoc

Anh héng ciia thoi gian 1én men

Thoi gian 1én men ciing anh hudng déng ké
dén qua trinh sinh tong hop chat phan tan sinh
hoc. Cac vi sinh vat khac nhau tao ra cac cht
phan tan sinh hoc trong cac khoang thoi gian
khac nhau. Chung Bacillus subtilis S343 duoc
khéo sat thoi gian 1én men trong 7 ngay dé danh
gia kha ning sinh tong hop chit phan tan sinh
hoc (Bang 2).

Bang 2. Hoat tinh chat phan tan sinh hoc thu nhan theo thoi gian

Théi gian QH sau Sinh khéi wét Khéi lugng tua Hoat’ tinh nhii thél n.émg giam

I1én men (g/L) (/L) héa (%) biofilm (%)

2 ngay 6,69 5,15+ 0,08 0 - 0

3 ngay 6,78 5,27+ 0,03 3,63+0,13 - 0

4 ngay 6,55 5,28 + 0,05 4,39+0,13 - 0

5 ngay 6,77 5,38+ 0,02 5,45 + 0,09 26,67 £ 0,01 25,10+0,33

6 ngay 6,54 5,89+0,10 6,37 £ 0,03 56,67 £ 0,22 46,17 £ 0,30

7 ngay 5,58 5,76 + 0,06 5,67 + 0,05 50,00 £ 0,67 32,53+0,74

Ghi chd: (-) khong c6 hoat tinh.

Sau 6 ngay 1én men, chat phan tan sinh hoc
thu nhan tr chung Bacillus subtilis S343 la 6,37
+ 0,03 g/L, c6 kha ning tao vong phan tan diu
dao dong trong khoang tir 19 dén 57,5 + 0,33 mm,
chi s nhil héa dat 56,67 + 0,22% va kha nang
giam mang bam 1én dén 46,17 + 0,30%. Vi vay,
6 ngay la thoi gian thich hop dé san xut chat
phan tan sinh hoc tir chung Bacillus subtilis
S343. Chung S343 ciing sinh trudng tt nhat &
ngay thir 6 v6i sinh khdi u6t dat 5,89 + 0,10 g/L.
San xuat chit phan tan sinh hoc t6i da boi

Aspergillus ustus da dugc tim thay sau 5 ngiy
lén men, trong khi thoi gian 1€n men cua
C. bomicola 1a 7, 8 va 11 ngay. San xuit chét
phan tan sinh hoc ti da boi C. bomicola nudi
cdy trong m& dong vat di dugc tim thiy sau 68
gio 1én men [17].

Anh hiéng ciia nguon carbon

Céac vi sinh vat tao ra chét phén tan sinh
hoc/chét hoat dong bé mat sinh hoc thuong la
cac vi sinh vat di dudng, nho d6 chiang tiéu thu
thanh phan hitu co cta ngudn carbon dé phat



P. T. H. Thao et al. / VNU Journal of Science: Natural Sciences and Technology, Vol...

trién va tao ra cac chét chuyén hoa cua ching.
Khoang 30 — 40% téng chi phi chi dén tir viée
chuin bi méi truong tang trudng va san Xuét
[18] dé san xudt chat phan tan sinh hoc, do d6
dam bao nhu cau vé loai nguyén liéu ré hon.
Sinh khdi va sy hinh thanh san phim thuong
dugc kiém soat béi toe do tidu thu carbon cia vi
sinh vat trong qua trinh canh tac [19]. CO ba
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loai ngudn carbon thudong duoc sir dung trong
san xuit chit hoat dong bé mit sinh hoc:
carbohydrate, diu va chit béo, va cac nhom
hydrocarbon [20]. Glucose, glycerol, saccarose,
tinh bot tan, ri dwdng la nhitng ngudn carbon
duoc lya chon bd sung vao moi truong dé danh
gia kha ning sinh tong hop chit phan tan sinh
hoc ctia chung Bacillus subtilis S343 (Bang 3).

Béng 3. Hoat tinh chét phan tan sinh hoc thu nhén tir cac ngudn carbon khéc nhau

. pH ) . . L
Neudn | sau | Sinhkhéiuét | Khéiluong | LOURh |y itinh | Hoattinn | Khdnang
carbon | Ién (/L) tia (g/L) phantan | "dau (s) | nhii hoa (%) | 22m biofilm

men dau (mm) (%)
Khéng
b6 sung | 613 | 586009 | 6083081 | 210£001 - 26,67 +0,02 | 25,18+ 0,41
Glucose | 4,68 | 862+0,12 | 549023 | 33,0+0,33 - 0 52,01 + 0,52
Glycerol | 4,67 | 8,64+008 | 10,61+0,05 | 32,5+ 0,35 | 180 + 0,02 0 44,81 + 0,02
Sucrose | 4,29 | 450+002 | 855+0,10 | 28,0+ 0,33 - 0 28,21+ 0,01
bg:’lzn 582 | 1334013 | 7,11+069 | 56,0+ 0,67 - 30,00 £0,11 | 58,72 +0,80
Riduong | 571 | 12,76+0,13 | 417+031 | 60,5+0,23 | 180 0,01 0 59,75 + 0,83

Ghi chu: (-) khong c6 hoat tinh.

Chung S343 sinh truong t6t nhat trén moi
truong bd sung tinh bot tan va ri duong dat sinh
khéi luét 1an luot 1a 13,34 + 0,13 g/L va 12,76
+ 0,13 g/L nhung sinh tong hop chét phan tan sinh
hoc tot nhat trén méi truong ¢ bd sung glycerol
v6i ham lugng tia tho dat 10,61 + 0,05 g/L. Tuy
nhién, véi méi truong bo sung tinh bot tan, chat
phan tan thu nhdn c6é kha ndng lam giam
biofilm dén 58,72 + 0,80%, kha nang tao vong
phén tan dau ¢o duong kinh dat 56,0 + 0,67 mm va
hoat tinh nhii hoa dat 30,00 + 0,11%, ham lurong
chét phan tan sinh hoc dat 7,11 + 0,69 g/L. Trong
mdt nghién ctru khac, Ilori va cong su (2005)
[21] d4 xac dinh dau diesel va dau tho 1a ngudn
carbon tot nhit dé san xuit chit hoat dong bé
mat sinh hoc. Pepi va cong sy [22] da bao cao
mot loai Halomonas sp. ANT-3b tao ra cac hop
chit nhil hoa khi nudi cdy trén n-hexadecane,
nhung khong tao ra trén mdi truong khoang bo
sung D-fructose. John va cong sy [23] nghién
ctru chat hoat dong bé mit sinh hoc cua
Lysinibacillus fusiformis trén céac nong do
ngudn carbon khac nhau. Trong s cac nguon
carbon, tinh bot tan 40 g 1a thich hop nhat cho
Lysinibacillus fusiformis (E2s 77,70 +0,50%,

suc cang bé mat 30,99 +0,18 mN/m va trong
luong kho cua té bao 1,06+0,05 g/L). Nghién
clru nay ciing chi ra rang chung Bacillus subtilis
S343 c6 kha ning sinh tong hop chit hoat dong
bé mat sinh hoc sir dung tinh bot tan lam
nguon carbon. ‘

Anh huong cia nguon nitrogen

Nitrogen can thiét cho sy phat trién cua vi
sinh vat va san xuit mot sb chat chuyén hoa so
cap va thir cAp. Amonia, mudi amoni va urea 1a
nhitng ngudn nitrogen duge sir dung phd bién
nhat trong qué trinh 1én men. Amonia phuc vu
muc dich kiém soat do pH. Céc chét khac duoc
sir dung 1am ngudn nitrogen 13 ruou ngdm ngo,
bot dau nanh, bot ddu phdng, bot hat bong, acid
amin va protein [20]. Loai nitrogen ton tai trong
moi truong san xuadt s& anh huong dén chat
phan tan sinh hoc boi vi sinh vat. Chung
Bacillus subtilis S343 dugc 1én men trong moi
truong thich hop c6 bd sung 0,5% (w/v) ngudn
nitrogen nhu peptone, cao nam men, kho dau
tuong va urea dé danh gia kha ning sinh tong
hop chit phan tan sinh hoc (Bang 4).
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Bang 4. Hoat tinh chat phan tan sinh hoc thu nhan tir cic ngudn nitrogen khac nhau

Newsn | PHSU 1 Ginh khéi | Khéiluong | Hoattinh | Hoattinh )y o - | Khd ning
nitrogen Ién ot (/L) tia (g/L) phan tan tan dau nhii hoa (%) giam biofilm
men dau (mm) (s) (%)
(T'\QT) 6,54 | 13394014 | 7,11+0,69 | 56,0 +0,67 - 30,00+0,11 | 58,72+ 0,80
Peptone | 6,14 | 12,38+0,13 | 6,62%0,95 | 78,0% 1,00 | 20+002 | 36,67 097 | 44,06 0,13
Caonam | wo5 | 19194005 | 1848% | 7854033 | 10+001 | 46,67+033 | 6595 0,87
men 0,43
K&‘;fg“ 579 | 10.99+016 | 3,73+0,29 | 73.5+033 - 0 61,02 + 0,06
Urea | 842 | 1207£010 | 577094 | 71,5+ 0,90 - 33335022 | 25.80%0,97

Ghi chi: (-) khong c¢6 hoat tinh.

Chung S343 sinh truéng t6t trén moi trudng
¢6 chira kho dau twong v6i ham luong sinh khéi
udt dat 19,99 + 0,16 g/L, pH moi truong sau 1én
men dao dong 5,36 - 8,42. Tuy nhién, moi
truong c6 bd sung ngudn cao nam men 1a moi
truong thich hop cho sinh téng hop chéat phan
tan sinh hoc va giam mang bam cua ching
Bacillus subtilis S343, véi ham luong tua 18,48
+ 0,43 g/L. Chung Bacillus subtilis S343 ¢6 kha
nang lam giam mang bam dat 65,95 + 0,87%,
kha ning tao vong phan tan du c6 duong kinh
78,5 + 0,33 mm, kha niang lam tan dau sau 10
gidy tiép xuc va c6 chi s6 nhii hoa dat 46,67 +
1,33%. Cao ndm men di duoc lya chon rong rai
trong nhidu nghién ctru. Vi dy, L. paracaseissp.
paracasei A20 uu tién sur dung cao ném men 1a
yéu té quan trong nhit cho sy phat trién cua vi
khuan va tiép theo la cao thit, trong khi peptone
dudng nhu 1a yéu t it quan trong nhat khi moi
truong chira hdn hop hai ngudn nitrogen khéc
nhau duoc str dung dé san xuat chat hoat dong
bé mdt sinh hoc [24]. Anh huong cua nong do
ngudn nitrogen khac nhau dén viéc san xuét

chit hoat dong bé mat sinh hoc cua
Lysinibacillus fusiformis dugc trinh bay trong
nghién ctru ctia John va cong sy [23]. Trong s6 3
ngudn nitrogen, 1,5 g urea cho gi tri cao nhat (Eas
78,31+0,87%, stc cing bé mat 29,07+1,42
mN/m va trong lugng kho té bao 0,95+0,06 g/L),
tiép theo 1a chiét xudt nAm men [23].

Anh huéng ciia chat cam ung

Chat cam tng 13 mot hop chat thac day qua
trinh téng hop san phdm mong mudn khi dugc
thém vao moi truong 1én men san xuét hoat
chit. Chit cam tng cho qua trinh 1én men
chuyén ho4 chit hoat dong bé mat sinh hoc
(chat phan tan) thuong 1a cic chit co chua
nhom phan tir ky nude, nhu: dau oliu - acid béo
bdo hoa va khdng bao hoa, protein va vitamin
[25]. Trong nghién ctu nay, ching Bacillus
subtilis S343 dugc 1én men trong mdi truong
thich hop nguon carbon la tinh bdt tan va
nitrogen 1a cao ndm men, c6 bd sung cc chat
cam ung nhu dau oliu, dau dn, EDTA va Tween
80 dé danh gia kha ning sinh tong hop chét
phén tan sinh hoc (Bang 5).

Bang 5. Hoat tinh chit phan tan sinh hoc thu nhan tir cac chét cam ng khac nhau

Chét cim pﬁ'f‘a” Sinh khdi uot | Khéi luong | oo tinh | foattinh | Hoat tinh nhii Ehabl?ag%

tng en (9/L) tiia (/L) phantan | dau(s) | hoa (%) | £ambiofilm
men dau (mm) (%)

Khs‘ij‘}% bO 1 740 | 1435+022 | 16824067 | 785+033 | 4+001 | 53334089 | 37,61+024
Déu oliu 6,91 | 19,19+0,05 | 1848+043 | 785+0,33 | 10+0,02 | 46,67 +0,33 | 6595 +0,87
Déu an 6,23 | 17,64+0,18 | 18,38+0,53 | 68,0+ 0,67 | 35+0,02 | 40,00+0,01 | 31,80 0,01
EDTA 6,95 | 19,08+0,23 | 16,32+0,12 | 83,0 % 0,33 0 66,67 0,02 | 59,33 +0,12
Tween80 | 6,62 | 19,42+0,31 | 13,82+0,64 | 73,5 0,80 1 79,41 +0,96 | 24,47 0,15
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Chung S343 sinh truéng tot trén méi truong
b6 sung cac chat cam tng, sinh khdi dat 17,64 +
0,18 g/L dén 19,42 + 0,31 g/L, pH dao dong tir
6,23 dén 6,95. EDTA duoc xem chit cam tng
thich hop cho sinh tong hop chét phan tan sinh
hoc cua chung Bacillus subtilis S343 trén moi
truong ¢6 ngudn nitrogen 1a cao ndm men va
ngudn carbon 14 tinh bot tan. Trén moi truong
bd sung ngudn co chat thich hop, ching
Bacillus subtilis S343 c6 kha nang lam giam
mang bam dat 59,33 + 0,12%, kha nidng tao
vong phan tan dau c6 duong kinh 83 + 0,33 mm,
c¢6 kha nang lam tan dau ngay sau khi tiép xtc
va chi sb nhii hoa dat 66,67 + 0,02%. Chat cam
tmg s& duoc thém vao cung v6i ngudn carbon
chinh trong méi trudng san xuét, véi lwong nhod
hon so v6i nguén carbon dugc stir dung, vira du
lam ning luong ban dau dé thuc dy su phat
trién cta vi sinh vat trong giai doan tré. Trong
nghién ctru ciia Salam va cong su [26], chit
cam tng hiéu qua nhit trong san xuét chit hoat
dong bé mit sinh hoc 13 dau oliu. Vi du, viéc
san xuét chat hoat dong bé mat sinh hoc duoc
tang cuong thong qua qua trinh phan huy sinh
hoc lindane (ngudn carbon) béi nim men
Basidiomycetes, Rhodotorula sp. VITJzNO3 véi
viée bd sung 2% (v/v) dau 6 liu (chi s6 Ezq 78%) 0
v6i chi sir dung lindane 1am ngudn carbon (chi
s6 Eas 29%). Viéc bd sung dau oliu lam ting
hiéu suét cia chat hoat dong bé mat sinh hoc
lén 7 g/L. Trong nghién ciru nay, viéc san xuét
chét hoat dong bé mat sinh hoc da duoc tang
cuong do dau oliu lam tang tinh ky nuéc cia

mdi truong khoang chit co chira lindane [26].
D6i voi nam men Aureobasidium thailandense
LBO1, san lugng chit hoat dong bé mat sinh
hoc cao nhdt (139 mg/L) dat dugc khi moi
truong nudi cdy chira glucose (6 g/L) lam
ngudn carbon va nudc thai nha may dau oliu
(1,5% w/w) lam chit cam tmg, cing véi chiét
xuit ndm men (2 g/L) lam ngudn nitrogen dugc
st dung sau 48 gio canh tac khi so sanh v&i moi
truong chira glucose lam ngudn carbon duy
nhit [27]. Wei va cong su [28] da bd sung mudi
kim loai vao mdi truong nudi cAy
(CuSO4, MnSOs4, MgSO4, CoSO4 va NiSOu).
Mn* (0,01 mM) di ting cudng san xuit
surfactin tr 0,33 1én 2,6 g/L. Sau d6, nhém
nghién ctru tuong ty di s dung sit dé kich
thich su phat trién cua Bacillus subtilis dé san
xuét surfactin. Viéc san xuét chit hoat dong bé
mat sinh hoc duoc thuc hién bﬁng cach st dung
mdi truong mudi khoang chira glucose (40 g/L)
lam ngudn carbon chinh, bd sung FeSO4.7H,0
(thay d6i 0, 2, 5 va 10 mM) va phat hién ra ring
sit a chit cam tng wa nude [28].

Anh hieéng ciia pH

Diéu kién pH mdi trudng c6 anh huéng rat
16n dén qua trinh chuyén hoa cac chit hoat
dong bé mat sinh hoc. Trong nghién ctru nay,
chung Bacillus subtilis S343 dugc lén men
trong moi trudng thich hop ¢6 ngudn nitrogen
13 cao nAm men nguén carbon la tinh bot tan,
chat cam ung 1a EDTA & cac pH khéc nhau tir 5
dén 9 (Bang 6).

Bang 6. Hoat tinh chat phan tan sinh hoc thu nhan tir pH méi trudng khac nhau

pH mai pH sau Sinh khoi w6t | Khoi lugng tia | Hoat tinh phéan tan Hoat tinh | Hoat tinh nhQ
truong | 1én men (g/L) (g/L) dau (mm) tan dau (s) hoa (%)
5 5,99 14,16 + 0,25 18,04 £ 0,24 70 £ 0,02 0 0
6 6,30 14,37 £0,32 23,29 + 0,05 90 + 0,04 0 0
7 7,26 1453 +0,14 18,53 £ 0,06 80 + 0,01 0 60 + 0,01
8 7,68 13,17 +£0,38 11,87 £0,56 80 0,01 0 56,67 + 0,22
9 7,81 12,07 +£0,21 9,84 £0,11 75 % 0,03 1 50 + 0,66

Chiing S343 sinh truong kha dong déu giira
cac pH moi truong khac nhau. Hiéu suét chét
phéan tan sinh hoc cao nhét (23,29 +£ 0,05 g/L) tur
chiing Bacillus subtilis $343 xuat hién & pH 6
tuong Ung voi hoat tinh phan tan dau dat 90 +

0,04 mm. Tuy nhién, khi d6 pH 1a 7, san lugng
chét phan tan sinh hoc giam xudng 18,53 + 0,06 g/L
nhung gia tri Exs dat 60 + 0,01%. Khi d6 pH la
5, 8 va 9, san lugng chét phan tan sinh hoc giam
xudng 1an Iuot 13 18,04 + 0,24 g/L, 11,87 0,56 g/L
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va 9,84 + 0,11 g/L. Hiéu suét cao hon cua cac
chit hoat dong bé mit & didu kién trung tinh c6
thé 1a do anh huong cia qua trinh ion héa 1én
tinh thim cua té bao va sd luong hat nhan dién
tor ciia mang. Pa cd bao cao rang viéc san Xudt
chit hoat dong bé miat sinh hoc cua
Streptomyces sp. B3 cao nhat khi thiét lap do
pH 1én men ban diu ¢ mic 7-8, phu hop véi
két qua nghién ciru trude do [29]. Trong nghién
ctru cua Faisal va cong su [4], hoat dong phat
trién tot cua vi khudn dugc ghi nhan & cac gia
tri pH (6-10), nhung viéc san xuét chit hoat
dong bé mat sinh hoc tdt nhat duoc ghi nhan &
cac gia tri pH (6-8), sau do 1a giam ning suét
chit hoat dong bé mit sinh hoc. Ez cao nhét
(60+0,33%) va sic cing bé mat thip nhét
(49 + 0,33 mN/m) duoc ghi nhan & pH 7. O pH
5, vi khun phat trién yéu, trong khi bi trc ché &
pH 4. Do d6, cac thanh phin cua chét hoat dong
bé mit sinh hoc c6 thé duge két tua & gia tri pH
thdp, diéu nay gop phdn lam ting két qua do

. (20..)1-13

strc cang bé mit va giam luong Eas [4]. Mot két
qua twong ty cing thu dugc dbi voi
P. guguanensis D30 tao ra chit hoat dong bé
mit sinh hoc cao nhit & pH 7 [30]. Tuy nhién,
Fouda va cong su phat hién ra rang viéc san
xuat rhamnolipid & P. aeruginosa 4.2 dugc ghi
nhan ¢ pham vi pH 7-8 [31].

Anh huwong cua nhiét do

Nhiét d6 1a yéu té quan trong anh hudng
dén su phat trién va sinh san cta vi sinh vat.
Nhiét d6 1én men c6 anh hudng 16n dén hoat
tinh enzyme va téc do phan tng cia chung, tir
d6 anh huéng dén kha ning trao dbi chit [8].
Nhiét d6 1a théng s6 quan trong nhat anh hudng
dén viéc san xuit chit hoat dong bé mit sinh
hoc, vi chi ¢6 thé dat dugc hoat tinh enzyme tdi
da & nhiét d6 t6i wu [31]. Anh hudng cua nhiét
d6 dén viéc san xut chat phan tan sinh hoc tur
chung Bacillus subtilis S343 duogc trinh bay
trong Bang 7.

Bang 7. Hoat tinh chét phén tan sinh hoc thu nhén tir nhiét do khac nhau

Nhiét pH sau Sinh khoi w6t | Khoi lugng tia | Hoat tinh phan tan Hoat tinh Hoat tinh nhii
d6 (°C) | 1énmen (g/L) (g/L) dau (mm) tan dau (s) hoa (%)
25 7,14 13,16 £ 0,15 12,55+ 0,44 67,5+0,16 1 60 + 0,02
30 7,24 14,16 £ 0,23 13,59 +0,17 75,0+0,01 1 60 + 0,01
35 7,25 14,67 £ 0,04 18,95+0,12 75,0+ 0,01 1 60+ 0,01
40 7,27 13,71+0,18 18,48 + 0,56 75,0 £ 0,33 1 60 + 0,03

Céac két qua duoc trinh bay trong Bang 7
cho thiy kha ning sinh tong hop chit phan tan
sinh hoc ctia chung Bacillus subtilis S343 &
pham vi nhiét d6 rong, bao gém 25, 30, 35 va
40°C. Nhiét @6 thich hop dé sinh tong hop chat
phan tan sinh hoc 14 35 °C vo&i ham lugng chat
phan tan thu dugc cao nhét 18,95 + 0,12 g/L.
Nhiét d6 t6i wu dé san xuat chat hoat dong bé
mat sinh hoc bai Pseudomonas sp. CQ2 & nhiét
d6 35 °C, thu duoc hiéu suit cao 1a 10,67 g/L
va E 12 88,9%. Boi vi toc d¢ phan ung nhanh
nhét ciia Pseudomonas sp. CQ2 ¢ 35 °C, hiéu
suét hoat dong bé mat sinh hoc & nhiét do trén
hodc dudi 35 °C giam [8]. Tuong tw, mot
nghién ciru khac véi mot chung khac co tén
Nocardiopsis sp. B4 cho hiéu suit hoat dong bé
mit sinh hoc cao nhat & 35 °C [32]. Pardhi va
cong su phat hién ra réng 35+2 °C la nhiét do

tot nhit can thiét dé san xuét chit hoat dong bé
mit sinh hoc tir P. guguanensis D30 [30]. Tuy
nhién, chung P. guguanen3|s ZG.KM ¢ Iraq
phat trién va san xudt chat hoat dong bé mit
sinh hoc téi wu & 30 °C v&i Eas cao nhit
(60+0,33%) va sic cing bé mit thip nhit
50+0,33 mN/m. Vi khuan khong thé phat trién
& nhiét do 10, 15, 45 va 50 °C [4]. Nhimng két
qua nay phu hop véi Ramya Devi va cong su
[33], ho da su dung 30 °C lam nhiét do t1 wu
dé san xuat chat hoat dong bé mit sinh hoc bai
P. guganensis.

Trong moéi truong 1én men thich hop (pH 7)
chira tinh bot tan (1% w/v), cao nim men
(0,5% wiv) va EDTA (0,05 g/L) va u trong diéu
kién lic & 35 °C trong 6 ngiy, chit phan tan
sinh hoc tao ra tur chung Bacillus subtilis S343
la 18,90 g/L v6i hoat tinh phan tin dau la
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75 mm; hoat tinh tan dau 1a 1 gidy va hoat tinh
nhii hoa dat 60%. Chét phan tan c6 kha ning
giam strc ciang bé mat xudng 30,92 * 2.0 so véi
mau nudc 1a 71,2 mN/m. Trong nghién ciru ciia
Faisal va cong su [4], sau khi t6i wu hoa cac
diéu kién ting truong, moi truong MSM (pH 7)
chira dau me (4% v/v), NH:;NO; (1% wiv) va
NaCl (1% w/v) va i trong diéu kién lic & 35 °C

trong 96 gid c6 thé tdi da hoa viéc san xuét chat
hoat dong bé mat sinh hoc. Cac chat hoat dong
bé mit sinh hoc duoc chiét xuit co hoat tinh bé
mat cao (38+0,33 mN/m) va hoat dong nhil
hoa (52+0,33%) [4]. Hinh anh vé hoat tinh
chit phan tan sinh hoc tir Bacillus subtilis S343
trong mdi truong va didu kién 1én men thich
hop duoc thé hién trong Hinh 1.

. Hinh 1. Hoat tinh chat phan tan sinh hoc tir Bacillus subtilis S343 trong méi truong
va diéu kién 1én men thich hop. (a) Hoat tinh phan tan dau; (b) Hoat tinh tan dau; (c) Chi so nhii hoa Eza.

4. Két luan

Chung Bacillus subtilis S343, duoc phéan
lap tur cay duong xi, 1a mot trong nhirng ching
sinh tong hop chat phan tan sinh hoc hiéu qua
duoc lya chon dé nghién ctru. Cac yéu td dinh
dudng va diéu kién ting truong c6 anh huong
dang ké dén ning suit cia chit phan tan sinh
hoc. Do d6, lua chon cac diéu kién tang truong,
moi trudong 1€n men (pH 7) chua tinh bt tan
(1% wiv), cao ndm men (0,5% w/v) va EDTA
(0,05 g/L) va u trong diéu kién lic & 35 °C
trong 6 ngay c6 thé téi da viéc sinh tong hop
chit phan tan sinh hoc. Vi két qua trén, chung
Bacillus subtilis S343 c6 tiém ning su dung dé
san xuit chat phan tan bé mit sinh hoc than
thién v6i méi truong & quy mo 1én hon dé ap
dung vao thyc tién.

Loi cim on
Nghién ctru nay duoc tai tro boi dé tai

“Nghién ctru tao ché phdm phan tan sinh hoc
ung dung cho x1r Iy mang bam vi sinh trong day

cl}uyén san xuét gidy bao bi cong nghiép”. Ma
s0: PTKHCN.016/22.
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