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ABSTRACT

The combination of slow-release nutrients with microbial activities in a fer-
tilizer product could increase the fertilizer’s efficiency, and limit the impact
of chemical hazard of fertilizer on the environment. The aim of this research
was to determine the optimal parameters for adequate size of immobilized
bacterial particles, mechanical properties of polyvinyl alcohol (PVA) and
chitosan membranes with or without intergrating of immobilized bacterial
particles to produce slow release fertilizer. The result showed that the com-
bination of 1% sodium alginate concentration (molecular weight of 100 kDa)
and 1% calcium chloride concentration was optimal for the preparation of
immobilized microbial calcium alginate particles. The activity of phosphate
solubilizing bacteria Burkholderia silvatlantica immobilized in micro calcium
alginate particles, in PVA membrane, and in chitosan membrane after 72 h
was about 84.2%, 82.2%, and 52.9%, respectively in comparison with free
bacteria. Mechanical properties of PVA membrane with and without bac-
terial immobilized particles with modulus, elongation, and toughness were
0.122 GPa, 115.1%, 17.65 MPa and 0.022 GPa, 220.8%, 18.70 MPa, respec-
tively. Mechanical properties of chitosan membrane with and without bac-
terial immobilized particles with modulus, elongation, and toughness were

Email: phnhdl2@gma1]com 0.6 GPa, 7.6%, 0.66 MPa and 0.842 GPa, 32.4%, 3.52 MPa, respectively.

Cited as: Bui, L. D. P., Huynh, H. T., Nguyen, H. N., & Le, L. Q. (2019). Making polymer
membranes immobilized with phosphate solubilizing bacteria to produce controlled release fertilizer
in combination with microorganisms. The Journal of Agriculture and Development 18(2), 105-111.

www.jad.hcmuaf.edu.vn

Tap chi Nong nghiép va Phat trién 18(2)


http://jad.hcmuaf.edu.vn

106

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

Budc dau nghién citu tao mang Polymer cé dinh vi khuan giai lan dinh huéng tao
phan bén tan cham két hgp vi sinh vat

Bui Poan Phugng Linh!'?*, Huynh Thanh Huing?, Nguyén Ngoc Ha* & Lé Quang Luan®
'Bo Mén Sinh, Trudng Dai Hoc Déng Nai, Déng Nai
2Bo Mén Cong nghe Sinh hoc, Trudng Dai Hoc Nong Lam, Tp. H6 Chi Minh, Tp. H5 Chi Minh
3Khoa Nong Hoc, Trudng Dai Hoc Nong Lam TP. H6 Chi Minh, TP. H6 Chi Minh
4Vien Nghién Citu Cong Nghé Sinh Hoc va Moi Trudng, Trudng Dai Hoc Nong Lam, TP. H6 Chi Minh
5Trung Tam Coéng Nghe Sinh Hoc TP. Hd Chi Minh, TP. H6 Chi Minh

THONG TIN BAI BAO
Bai bao khoa hoc

Ngay nhan: 04/04/2018
Ngay chinh stra: 28/05/2018
Ngay chap nhan: 20/06/2018
Tw khoa

Chitosan

Cb dinh vi khudn

Phan bén tan cham
Polyvinyl alcolhol

*Tac gia lién hé

Bui Doan Phugng Linh
Email: plinhdl2@gmail.com

1. Dat Van Dé

TOM TAT

Su két hgp giita kha ning phéng thich chat dinh dudng cham véi hoat
dong clia vi sinh vat trong mot san pham phan bén 1a mot giadi phap gép
phan tang hiéu suit sit dung phan bén va han ché tac dong ctia phan bén
t6i moi truong. Nghién citu nhim xac dinh cac thong s6 t6i uwu cho quy
trinh tao vi hat ¢d dinh vi khudn c6 kich thudc thich hgp va cac tinh chat
cd hoc clia mang polyvinyl alcohol (PVA) va chitosan c6 chita va khong
chita céc vi hat ¢6 dinh vi khudn phan gidi lan nhim tao mang polymer
trong sdn xuit phan bén tan cham két hop vi sinh vat. Két qua cho thiy
natri alginate c6 khéi lugng phan t& 100 kDa & ndéng do 1% va calcium
clorua 1% la thich hgp nhat dé tao vi hat c6 dinh vi khudn. Hoat tinh
phan giai lan ciia vi khudn c¢é dinh trong vi hat calcium alginate, c6 dinh
trong mang PVA v mang chitosan ciing duge khao sat véi két qua sau 72
gio 1an lugt 1a 84,2%, 82,2% va 52,9% so véi vi khuan tu do. Dic tinh co
Iy ctia mang PVA c¢6 chita vi hat ¢6 dinh vi khudn va khong chita vi hat
¢b dinh vi khudn véi cac thong sé modulus, do gian dai va do bén lan luot
14 0,122 GPa, 115,1%, 17,65 MPa va 0,022 GPa, 220,8%, 18,70 MPa. Dac
tinh co 1y clia mang chitosan c6 chita vi hat c6 dinh vi khuan va khong
chita vi hat ¢6 dinh vi khudn cé thong s modulus, do gian dai va do bén
lan lugt 1a 0,6 MPa, 7,6%, 0,66 MPa va 0,842 GPa, 32,4%, 3,52 MPa.

ich trong dat. Mot san pham phan bon trong dé
c6 sit két hop gitta phong thich chat dinh duéng

Hicu suét sit dung ctia nhiéu loai phan bén vo
co hién nay chua cao do qua trinh hoa tan, bay
hoi va rita troi ciia phan dién ra nhanh, cay trong
khong kip hap thu, dan téi lang phi, giy 6 nhiém
moi truong va anh hudng téi hé vi sinh vat ¢6 ich
trong dat (Naz & Sulaiman, 2016). Sit dung phan
bén tan cham véi mang bao tao béi cac polymer
13 mot trong cac giai phap vin dam bao nang suit
cay trong nhung lai gép phan han ché that thoat
dinh dudng, gidm thiéu tac dong ciia phan bén t6i
moi trudng (Shaviv, 2001; Trenkel, 2010; Azeem
& ctv., 2014). Mat khac, gép phan nang cao nang
Suat cay trong trong san xuat nong nghiép con
¢6 su tham gia tich cyc cta cac vi sinh vat c6

cham va hoat dong cta vi sinh vat sé giup nang
cao hiéu suat sit dung phan bon va bo sung nguon
vi sinh vat c6 ich cho dat.

Phuong phéap c6 dinh té bao 1 mot ki thuat
hién nay dang duge nghién cttu v st dung nhiéu
trong linh vitc lén men san xudt cAc san pham
trao do6i chat va xit Iy moi trudng. Viec sit dung
té bao ¢b dinh ¢6 nhidu wu diém vust troi hon so
v6i té bao tu do nhu: gitp kéo dai va én dinh hoat
déng ciia cac enzyme do vi sinh vat tiét ra, ho trg
gitip bao vé té bao chdng lai tac dong bat 1gi clia
cac tac nhan Iy héa nhu pH, nhiét do, dung moi
hodc tham chi 1a ca kim loai ning (Kourkoutas &
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ctv., 2004). Dya trén wu diém nay, néu vi khuan
dugce ¢b dinh trong mot vi hat biing phuong phap
c6 dinh té bao sé gitip han ché tic dong ctia phan
bén téi vi sinh vat khi két hop vi sinh vat véi
phan héa hoc.

Huéng t6i muc tieu két hop gitta tinh ning wu
viét clia phan bén tan cham véi tiém nang sinh
hoc to 16n clia vi sinh vat dé tao ra mot sdn pham
phan bén vita ¢6 1gi cho sdn xuit nong nghiép
vita than thién v6i moi truong. Nghién citu nay
dugc thyc hién nhim xac dinh cac thong s6 t6i wu
cho quy trinh tao vi hat ¢ dinh vi khudn c6 kich
thudc thich hgp, bd sung vao mang bao phan bon
va cac dic trung co ly cia mang tao bdi hai loai
polymer 1a polyvinyl alcohol (PVA) va chitosan
chtta v khong chita céc vi hat ¢6 dinh vi khuan
phan giai lan kho tan gitp dinh huéng tao phan
bén tan cham véi vé boc la cac polymer c6 két
hop vi sinh vat dé tang hiéu qua st dung phan
bon va bd sung nguon vi sinh vat c¢é ich cho dat,
dic biét 1a vi khuan chuyén héa lan khé tan.

2. Vat Liéu va Phuong Phap Nghién Ctu
2.1. Vat lidu

Chiing vi khuan phan gidi lan Burkholderia sil-
vatlantica do B6 mon Sinh hoc Truong Dai hoc
Dong Nai cung cap. B. silvatlantica 13 vi khuan
gram am, hinh que, di chuyén bing roi, sinh
trudng tot trong diéu hiéu khi ¢ nhiet do 29°C,
bat hoat ¢ 42°C, sinh san bang hinh thic phan
doi té bao (Perin & ctv., 2006).

Héa chat: PVA 217, chitosan néng nghiép,
ethanol, calcium clorua (CaCls) va natri alginate
& cac khéi lugng phan t 903 kDa, 500 kDa, 200
kDa va 100 kDa.

2.2. Phuong phap khao sat anh hudng cua
ndng do6 natri alginate dén kich thuéc hat

Chuan bi dung dich natri alginate c6 khoi lugng
phan tit 903 kDa & cac nong do 1%, 2%, 3% va
dung dich CaCly & nong do 2%. Cho tit tit dung
dich natri alginate vao dung dich CaCl; theo ti 1&
1:5, két hgp diing may dong héa (Homogenizer,
Bibby Scientific, Anh) khudy d&o tao dung dich
dong nhat va én dinh hat trong 30 phit. Loc va
rita hat thu duge v6i nude cat. Tién hanh do kich
thude cac hat tao duge bang méy Lazer diffrac-
tion particle size analyzer LS 13 320, Beckman
coulter, M§. Chon ndng do natri alginate cho kich
thuéc hat nhé nhat dé thuc hien cac thi nghiem

tiép theo.

2.3. Phuong phap khao sat anh hudng cua
ndng d6 CaCl, dén kich thudc hat

Chuan bi dung dich natri alginate c6 khoi lugng
phan tit 903 kDa & nong do dung dich duge dé
xudt & két qua khao sat anh hudng clia nong do
natri alginate dén kich thuéc hat v dung dich
CaCly ¢ nong do 1%, 3%, 5%. Cho tit tit dung
dich natri alginate vao dung dich CaCl, theo ti 1&
(1:5), két hgp dung médy dong héa (Homogenizer,
Bibby Scientific, Anh) khuay ddo tao dung dich
dong nhat va én dinh hat trong 30 phit. Loc va
rita hat thu duge v6i nude cat. Tién hanh do kich
thuée cac hat tao dudc bang may Lazer diffrac-
tion particle size analyzer LS 13 320, Beckman
coulter, M§. Chon nong do CaCl, cho kich thuée
hat nhé nhat dé thyc hién cac thi nghiem tiép
theo.

2.4. Phuong phap khao sat anh hudng cua
khéi lugng phan ti& natri alginate dén kich
thudc hat

Chuan bi cac dung dich natri alginate c6 khoi
lugng phan t 100 kDa, 200 kDa, 500 kDa, 903
kDa & nong do duge dé xuat & thi nghiém khao
sat Anh hudng ctia ndng do natri alginate t6i kich
thuée hat v dung dich CaCly & nong do duge dé
xuat & thi nghiém khéo sat 4nh huéng clia nong
do CaCly dén kich thuéc hat. Cho tut tit dung
dich natri alginate vao dung dich CaCl, theo ti 1&
1:5, két hgp diing may dong héa (Homogenizer,
Bibby Scientific, Anh) khudy d&o tao dung dich
dong nhat va én dinh hat trong 30 phiit. Loc va
rita hat thu duge v6i nude cat. Tién hanh do kich
thude cac hat tao dudc bang may Lazer diffrac-
tion particle size analyzer LS 13 320, Beckman
coulter, M. Chon khéi lugng phan ti natri algi-
nate cho kich thuéc hat nhé nhit dé thuc hién
c4c thi nghiém tiép theo.

2.5. Phuong phap cb dinh té& bao vi khudn va
tao mang bao polymer chita vi hat ¢6 dinh
vi khuan

Vi khuan phan giai lan B.silvatlantica dugc cb
dinh bang phuong phap nhét tao gel v6i chat
mang 1a natri alginate két hop véi CaCls v6i khoi
lugng phan t& vi nong doé phan tram thich hop
dude dé xuat ¢ két qua clia cac thi nghiem trén,
thanh trimng, tron sinh khéi vi khuan sao cho duge
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mat do 10Y té bao/mL. Sau d6, cac vi hat calcium
alginate da c¢6 dinh vi khudn duge phan tén vio
dung dich PVA 4%, chitosan 4% va tao hén hgp
dong nhat. Hén hop duge dé khuén tao mang va
dé kho 6 4°C trong 48 gio.

2.6. Phuong phap khao sat hoat tinh cta vi
khuin Burkholderia silvatlantica

Hoat tinh phan gidi lan ctia vi khuan B. silvat-
lantica t do, vi khuan dugc cb dinh trong céc vi
hat calcium alginate va trong mang PVA va chi-
tosan dudc xac dinh bing phuong phap do kich
thu6e vong phan giai trén moi truong Pikovskaya,
la moi trudng kiém tra vi sinh vat phan giai cac
hop chat phospho vo co khé tan theo TCVN
6167:1996 (Béng 1) trong thoi gian nudi 4 24 gis,
48 gio va 72 gig. Mbi dia méi truong duge tao
giéng c6 kich thuée 9 mm. Hoat tinh vong giai
duge danh gia bang hi¢u s6 D - d (mm), trong
dé D la dudng kinh vong phan gidi (mm), d 1a
duong kinh giéng moi trudng (mm).

Bang 1. Thanh phan va ndng do clia moi trudng
Pikovskaya kiém tra vi sinh vat phan giai cac hop
chat phospho vo6 co khé tan

Thanh phan

Nong do (g/L)

Glucose 10,0
Cag(PO4)2 5,0
(NH4)2S04 0,5
KCl 0,2
MgSO4.7TH,O 0,1
MDSO4 Vét
FeSO4 Vét
Nam men 0,5
Agar 20,0
Nuéc cat 1 lit
pH 6,8-7,0

Khéo sat hoat tinh vi khudn: vi khudn B. sil-
vatlantica ty do dudc ting sinh khéi trong 50
mL moi truong LB (cho 10 g NaCl, 10 g pep-
ton, 5 g ndm men, trong 1000 mL nuéc cat, pH
6,7 - 7) ¢ 30°C trong 48 gid. Ly tam 4000 rpm
trong 15 phut, thu sinh khéi, tai huyén phii trong
10 mL nudc cat vo trung. Do mat do quang cla
dung dich huyén phit & bude séng 600 nm. Hat 30
uL dung dich huyén phu vio giéng trén dia moi
trudng da chudn bi & tren. U & 30°C, tién hanh
do kich thudc vong phan giai sau 24 gio, 48 gic
va 72 gid.

2.7. Phuong phap khao sat dac tinh co ly cia
mang PVA va Chitosan

Cac gia tri modulus, do gidn dai (Strain At
Break) va do déo dai (Toughness) ctia mang PVA,
chitosan chtta va khong chita cac vi hat calcium
alginate dugc do dac trén mé&y kiém tra tinh
chat co hoc ctia vat litu nano (Nanomechani-
cal Characterization Machine U9815A UTM 150,
Keysight Technology, My). Mau dugc chuan bi
va kiém tra tinh chit co hoc theo tieu chudn ISO
527 (1993) v6i cac thong s6 duge thé hién trong
Béang 2.

Céac thi nghiem duge bé trf ngiu nhién theo
kidu CRD mot nhan t6 v6i cac nghiém thic khac
nhau, mdi nghiém thiic lap lai 3 1lan. S6 lieu dugc
x1t Iy bing phan mém Microsoft Office Excel 2007
va MSTATC 1.2.

3. Két Qua va Thao Luan

3.1. Anh hudng ctia ndng do natri alginate dén
kich thuéc hat

Noéng do natri alginate c6 4nh hudng dén kich
thuée vi hat calcium alginate tao ra trong qué
trinh tao gel v6i CaCly. Két quéa thé hién trong
Bang 3 cho thay khi gidm nong do natri alginate
thi kich thuée vi hat tao dugc ciing giam theo. Cu
thé tai nong do natri alginate 1a 3% kich thudc
vi hat tao dugc la 16n nhat (457,5 pM) va khac
biét c6 ¥ nghia théng ké so véi nong do natri
alginat 2% va 1%, trong khi d6 & nong do natri
alginate 1% kich thuéc vi hat duge tao ra 1a nho
nhat (262,3 pM). Diéu nay c6 thé 1a do khi nong
do natri alginate cao thi do nhét ctia dung dich
cling cao, dan dén kha nang phan tan ciia natri
alginate trong dung dich CaCl, gidm, s6 lugng
phan t natri alginate tham gia lién két tao gel
cling nhiéu hon so véi dung dich & ndong do thap
nén dan dén kich thudc hat tao ra 16n hon so véi
khi gidm nong do natri alginate. Nong do natri
alginat 1% sé& dugc chon cho cac khao sat tiép
theo.

3.2. Anh huéng citia ndong dd calcium clorua
dén kich thuéc hat

Noéng do CaCl, ciing 13 mot yéu td c6 anh
hudéng dén kich thudc vi hat calcium alginate. Két
qua Bang 4 cho thay khi gidm nong do CaCl,y thi
kich thuéc hat tao dugc ciing gidm theo. Cu thé,
tai nong do CaCl, 5% kich thuéc vi hat tao dugc

Tap chi Nong nghiép va Phat trién 18(2)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

109

Bang 2. Cac thong s6 ctia mang PVA va chitosan

Céc thong sb clia mang Chiéu dai (mm)

Chiéu rong (mm)

Do day (mm)

Mo dhitos  KBonE hat 455 £ 0,1 0,43 £ 0,060 0,039 0,001
& C6 hat 455 + 0,1 0,62 £ 0,030 0,061 + 0,001

} Khong hat 41,6 + 0,6 0,41 £ 0,013 0,032 + 0,001
Mang PVA C6 hat 31,1 + 2,0 0,35 £ 0,003 0,023 = 0,001

Bang 3. Kich thudc trung binh ctia cac vi hat cal-
cium alginate & cac ndong do natri alginate khac nhau

Nong do Kich thuée hat
natri alginate trung binh + SD
(%) (1DM)

1 262,93* + 11,55
2 297,80* £+ 1,31
3 475,50 4+ 18,22

a"”Trong cung mot cot, cac gia tri trung binh cé ki tu theo
sau khac nhau thé hién sy khac biét c6 y nghia vé mat théng
ke (P < 0,05).

13 16n nhét, con & ndng do 1% kich thuée vi hat
tao ra 1a nhé nhét trong 3 nghiém thic. Do vay,
dung dich calcium clorua noéng do 1% dugc chon
cho cac khao sat tiép theo.

Bang 4. Kich thudc trung binh ctia cac hat calcium
alginate & cac ndng do6 calcium clorua khic nhau

Kich thuéce hat
trung binh + SD

Nong do CaCl,

(%) (uM)
1 257,33* £ 9,53
3 309,50ab + 15,74
5 341,73% + 22,91

a'lerong cung mot cot, cic gia tri trung binh c6 ki ty theo
sau khac nhau thé hién sy khéc bigt c6 § nghia vé mat théng
ke (P < 0,05).

3.3. Anh huéng ctia khbi lugng phan ti natri
alginate dén kich thuéc hat

Khi dong nhat cac yéu t6 4nh hudng dén kich
thu6c hat nhu ndng do natri alginate, nong do
CaCly va téc do khudy, két qui cho thiy khdi
lugng phan tit natri alginate ciing anh hudng t6i
kich thuéc hat dugc tao ra. Theo Bang 5, khoi
lugng phan t natri alginate ti 1&é thuan véi kich
thudce cac vi hat calium alginate. Tai nghiém thic
v6i natri alginate c6 khdi lugng phan tit 903 kDa,
kich thudc vi hat tao duge 1a 16n nhat (250,93),
khac biét rdt c6 ¥ nghia théng ké so véi cac
nghiém thitc con lai (P < 0,05). Tai nghiém thitc

natri alginate c6 khéi Iugng phan tit 100 kDa, kich
thuée vi hat tao ra 1a nho nhét (68,10 uM). Dicu
nay c6 thé 1a do do dai ngin ctia mach natri al-
ginate c6 anh huéng quyét dinh dén do nhét clia
dung dich khi hoa tan natri alginate vao nuéc.
Natri alginate & khéi lugng phan tit cang thap
thi chudi polymer clia natri alginate cang ngan.
Natri alginate c6 khéi lugng phan ti cang 16n,
mach polymer sé cang dai, d6 nhét dung dich
cang tang, ma do nh6t dung dich ting din dén
kich thuéc vi hat calcium alginate sé 16n. Natri
alginate c6 khéi lugng phan ti 100 kDa sé dudc
chon dé tién hanh thi nghiém c6 dinh vi khuan.

Bang 5. Kich thudc trung binh ctia cac vi hat cal-
cium alginate dugc tao ra vé6i natri alginate c6 khéi
lugng phan t khac nhau

Kich thuéc hat
trung binh + SD
(1M)

Khéi lugng phan ti
natri alginate (kDa)

903 250,03% + 4,19
500 145,66 + 7,61
200 85,55¢ + 4,03
100 68,10° £ 5,25

#°Trong cing mot cot, cac gia tri trung binh c6 ki ty theo
sau khac nhau thé hién sy khac biét c6 § nghia vé mat théng
ke (P < 0,05).

3.4. D6 bén cd 1y ciia mang PVA, chitosan
chita va khéng chita cac vi hat ¢6 dinh vi
khudn

D6 bén co Iy ctia mang PVA va chitosan dugc
xac dinh qua cac thong s6 modulus. Modulus 13
mot tinh chit co hoc dic trung cho vat liu rin
dan hdi tuyén tinh. N6 biéu thi hyc can dé kéo
gidn mot vat, do gidn dai va do bén. Modulus
cang thap thi mang cang dé& bi kéo gian.

Két qua thi nghiém ciing cho thay sy hién dién
clia cidc vi hat calcium alginate trong cau tric
mang PVA va chitosan da anh huéng dén tinh
dan hdi ctia mang. Gia tri Modolus clia mang
PVA khong chita cic vi hat va chita vi hat lan
lugt 1a 0,022 GPa va 0,122 GPa, con clia mang
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Bang 6. Dic trung co 1y ctia mang PVA va chitosan chita va khong chita cic vi hat ¢é dinh

vi khudn

Modulus + SD Do gian dai +£ SD Do bén + SD

Dic trung co 1y ciia mang

(GPa) (%) (MPa)
- Khong hat 0,022 + 0,003 220,8 + 8,60 18,70 + 1,16
Mang PVA Céhat 0,122 + 0,023 115,1 £ 7,10 17,65 £ 0,67
Mo chitosay  Khong hat 0,842 £ 0,107 324 £ 0,03 3,52 £ 0,29
& Cohat 0,600 £+ 0,039 7.6 £ 0,01 0,66 £ 0,01

chitosan lan lugt 1 0,842 GPa va 0,600 GPa. M3t
khac nghién cttu ciing chi ra cac vi hat khong chi
anh huéng dén tinh dan hdi ma con anh hudng
dén do gian dai, do bén clia mang PVA vi chi-
tosan. Gia tri do gian dai cia mang PVA va chi-
tosan khong chita vi hat calcium alginate (220,8%
va 32,4%) cao hon so véi mang PVA va chitosan
c6 chia cac vi hat calcium alginate (115,1% va
7,6%). Gia tri do bén ctia mang PVA va chitosan
khong chta cac vi hat 1a 18,70 MPa, 3,52 MPa,
trong khi d6 do bén ctia mang PVA va chitosan
c6 chita cac vi hat 1a 17,65 MPa va 0,66 MPa.
Miit khac, so sanh do bén cd 1y ciia mang PVA
va chitosan véi nhau cho thiy Modolus clia mang
PVA thip hon so véi mang chitosan, trong khi
d6 do gian dai va do bén ctia mang PVA lai cao
hon ctia mang chitosan & cd hai truong hgp co
va khong ¢6 vi hat ¢6 dinh vi khuan (Bang 6).
Modulus cang thap thi mang cang dé bi kéo dan,
nhung khong dong nghia véi modulus thap hon
thi kha ning dan hoi clia vat liéu sé t6t hon, ma
con phu thude vao cau tric cling nhu thanh phan
clia vat lieu tao mang. Cac thong sb vé do bén
¢o 1y clia mang PVA, chitosan cho thay PVA va
chitosan 1a mot trong cac polymer c6 kha ning
dudc lya chon 1dm mang bao phan tan cham, két
qua nay ctng phtt hgp v6i nghién cttu ctia Nguyen
(2013) va Lubkowski (2014).

3.5. Hoat tinh phan gidi lan cta vi khuin
Burkholderia silvatlantica trong cac vi hat
calcium alginate, trén mang PVA va chi-
tosan

Hoat tinh phan giai lan v6 co khé tan cua vi
khuén B. silvatlantica thé hien & kich thuéc vong
phan gidi bao quanh vi khuan tu do, céc vi hat
calcium alginate ¢ dinh vi khuan, mang PVA va
mang chitosan c6 chita vi khuan dugce c6 dinh
trong cac vi hat nhu quan sat thiy ¢ Hinh 1.

Két qua duge thé hien ¢ Bang 7 cho thay &
thoi diém 24 gio sau khi @ thi mang PVA chita
vi khuan ¢ dinh, mang chitosan chita vi khuan

Hinh 1. Vong phan giai hgp chat phospho vé cad kho
tan ciia vi khudn B. silvatlantica & thoi diém 48 gic
(a. Vi khudn tu do, b. Vi khuan dugc ¢ dinh trong
calium alginat, c. Mang PVA chta vi hat ¢6 dinh vi
khudn, d. Mang chitosan chita hat vi khudn c¢é dinh
va e. Mang chitosan chita vi khudn ty do).

tu do va vi khuan c¢6 dinh déu khong thiy xuat
hien vong phan gidi. O thoi diém 48 giv, 72 gid
tat ca cac dia nudi cdy déu xuét hién vong phan
gi&i trit mang chitosan chita vi khuan ty do. So
sanh cac két qua cho thdy vi khudn tu do khi
duge nudi ciy trong moi trudng kiém tra vi sinh
vat phan giai cac hgp chat phospho v6 co khé
tan phét trién manh hon so véi vi khuan dude c¢b
dinh trong cac vi hat calcium alginate v& vi khuan
duge ¢ dinh trong cac vi hat calcium alghinate
trén mang PVA vh mang chitosan. Diéu nay c6
thé giai thich 1a do dugc boc trong vé calcium
alginate hodc vi khuan dugc cb dinh trong cac vi
hat phan tédn trong mang PVA, mang chitosan
nén sy sinh trudng va phét trién ctia vi khuan sé
cham hon so véi vi khuan tu do. Vi khuén can ¢6
thoi gian tiét ra enzyme ho#c duge phong thich ra
bén ngoai vi hat calcium alginate, tit d6 sé phan
gidi dugc cac hop chat phospho trong méi trusng
dan td6i kha ning phan giai sé cham.

Dua trén kich thudc vong phan giai phospho
khé tan sau 72 gio clia vi khuan c6 dinh trong vi
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Bang 7. Kich thuéc trung binh cia vong phan gidi hop chat phospho vo co khé tan cia vi khudn

Burkholderia silvatlantica theo thoi gian

Kich thudce trung binh vong phan giai lan (mm) + SD

Thoi gian . - ~ - , - -
i (gio) Vi khuan Vi khuan ~ Mang PVA chta Mang chitosan
18 tu do 6 dinh vi khudn Chta vi khuén Chl/Ia/ vi khuan
cb dinh tu do c6 dinh
24 501 £ 0,07 4,82+ 0,03 0,00 0,00 0,00
48 851 + 0,18 7.64 + 0,04 6,63 + 0,26 0,00 1,42 + 0,12
72 9,87 £ 0,08 8,31 £ 0,18 8,11 + 0,27 0,00 5,22 + 0,10

hat calcium alginate (8,31 mm), vi khuan dugc
c6 dinh trong vi hat calcium alginate trén mang
PVA (8,11 mm) va vi khuan ty do (9,87 mm)
cho thay hoat tinh phan gidi lan ctia vi khuan
¢6 dinh trong vi hat calcium alginate, vi khuan
duge ¢b dinh trong vi hat calcium alginate trén
mang PVA dat 84,2%, 82,2% so vé6i vi khuan ti
do. Déi v6i mang chitosan chita vi khuan tu do
sau 72 gi¢ hoan toan khong c6 hoat tinh phan
gidi lan vo co khoé tan, diéu nay c6 thé duge giai
thich 14 do kha nang khang khuan ty nhién ctia
chitosan nén vi khuan khong thé phét trién dugc.
Nhung dbi véi mang chitosan chia vi hat ¢6 dinh
vi khuan véi kich thudc vong phan gidi phospho
13 5,22 mm cho thay hoat tinh phan giai phospho
khé tan dat 52,9% so vé6i vi khudn tu do. Nhu
vay cacilum alginate d&a phan nao gitip bao vé vi
khuan khéi kha ning khang khuan ciia chitosan.
Qua day cho thay, ¢ dinh vi khuan trong vi hat
gitip bao vé vi khuan tranh tac dong bat 1¢i clia
moi trudng bén ngoai nhu trong nghién ciu cta
Kourkoutas & ctv. (2004).

4. Két Luan

Nong do 1% cta natri alginate c6 khéi lugng
phan t1t 100 kDa va calcium clorua 1% 14 thong s6
t6i 1u cho qua trinh tao ra vi hat calcium alginate
¢6 kich thuéc nhoé nhéat, 1a kich thuée tao thuan
1¢i cho viéc ¢b dinh vi khudn vao mang bao poly-
mer dimng dé tao mang cho phan tan cham két
hgp vi sinh vat.

Cac thong sb vé kha nang dan hoi, do dan dai
va do bén ctia PVA va chitosan cho thiy c hai
vat lisu PVA va chitosan déu c6 thé dugc sit dung
lam vat liéu tao mang. Tuy nhién, sy hién dién
ctia vi hat ¢6 dinh vi khuan bang calcium alginate
trong cau tric mang PVA va chitosan 1a c6 anh
huéng dén tinh chat co hoc clia mang.

Két qua nghién citu buéc dau chi ra ring
phuong phép tao vi hat ¢6 dinh vi khuan bing

phuong phap nhét st dung calcium alginate van
dam bao vi khuan con hoat tinh va cé thé gép
phan gitp béo vé vi khuan truéc tac dong cta
diéu kien bat 1gi ben ngoai. Diéu nay c6 thé la
mot phuong cach gitp ting kha ning sdéng sét
ctlia vi sinh vat khi két hgp véi phan bén héa hoc
cho muc tiéu tao phan bén tan cham két hop vi
sinh vat.
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