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PHAN LAP, TUYEN CHQN VI KHUAN BACILLUS CO KHA NANG SINH
TONG HQP POLYMER NGOAI BAO POLYGLUTAMIC AXIT

Lé Anh Tuén", L& Thi Hoang Oanh, Pham Vin Quang,
Nguyén Dang Luu, Vit Hong Quén, Lé Ngoc Anh
Truong Pai hoc Khoa hoc Tu nhién — PH Quoc gia Ha Noi

TOM TAT

Hién nay hudng sir dung cac hoat chat do vi sinh vat tao ra dé xir Iy méi truong dang dugc quan
tam nghién ctru. Axit polyglutamic (PGA) la mét polymer sinh hoc dwoc ng dung trong nhiéu
linh vuc khac nhau va c6 t1em nang ng dung nhu chat keo tu sinh hoc trong xur Iy nude. Vi khuén
thuéc nhom Bacillus co rat nhiéu tmg dung trong san xuét cac hoat chat sinh hoc va c6 vai trd
quan trong trong san xuat PGA. Nghién cru nham muc dlch phan lap, tuyén chon vi khuén
BaCIIIUS tir san phim dau twong 1én men nham cung cp ngudn giéng cho cac nghién ctru nham
san xuat va tmg dung PGA vdi vai tro 1a chét keo tu sinh hoc trong xir Iy méi truong. Sau khi sir
dung cac phuong phap phan 1ap, chon loc va kiém ching bang quang phd hdng ngoai FT-IR két
qua thu duoc 4 chung Bacillus tir san phim dau twong 1én men Natto va di tuyén chon duoc 2
chung c6 kha sinh tong hop PGA cao nhit gdm B11, B33, Ia tién dé cho san xuat PGA phuc vu
c4c nghién ciru tiép theo.

Tw khéa: Cong nghé sinh hoc, Bacillus,; polymer ngoai bao; Polyglutamic Axit; Natto.
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ABSTRACT

Curently, attentions are drawn to studies about application of active substances produced by
microbes in environmental treatment. Polyglutamic acid (PGA) is one of biological polymers that
has multiple applications in different fields and has a great potential use as biological coagulant in
water treatment. Bacteria under Bacillus group are useful in production of biologically active
substances and have a significant role in PGA production. This study aimed to isolate and select
Bacillus bacteria from fermented soya been product in order to provide seed strain for further
investigations on production and application of PGA in the role of biological coagulant. After
using isolation, selection and verification methods by FT-IR infrared spectroscopy, four Bacillus
strains from Natto fermented soybean products were obtained, of which two strains have been
selected with better PGA production performance B11, B33, is a prerequisite for PGA production
for further studies.
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1. Pit van dé

Polymer sinh hoc 1 polymer cta thé ky 21,
dugc dung dé thay thé polymer tong hop tng
dung trong nhiéu linh vuc khac nhau nhu thue
phim, nong nghiép, y dugc, méi truong,...
Mot trong nhiing loai polymer sinh hoc quan
trong 1a polymer ngoai bao - mot san pham
sinh ra tir hoat dong trao ddi chit cua céc vi
sinh vat va tiét ra ngoai té bao. Trong céac loai
vi sinh vat tiém nang, Bacillus subtilis vé&i
kha ning san xuat probiotic, enzyme nhu
amylase, protease, thude trir sau, thude khang
sinh, nucleotide  purine, D- ribose,
polyhydroxybutyrate, polymer ngoai bao nhu
axit polyglutamic (PGA) dugc nghién ctru va
tmg dung nhiéu [1]. PGA 13 mdt polymer
anion, tinh nhét cao duge tao 1én tir vo sb cac
phan tir axit glutamic lién két voi nhau thong
qua cac lién két y, PGA tan trong nudc, cd
kha nang phan hdy sinh hoc, an dugc, khong
ddc véi nguoi va dong vat [2]. PGA dugc Gng
dung trong céac linh vuc nhu chit mang, chat
gilt 4m trong y duoc [3], phu gia 6n dinh chat
lwong san phim trong thuc pham [4], va chét
keo tu hd trg quéd trinh ling trong linh vuc
moi truong [5].

Hién nay, cac nghién ctu vé vi khuan
Bacillus subtilis tap trung chu yéu vao cac
kha nang sinh enzyme, kha nidng khang
khuan, kha nang xur ly 6 nhiém hiru co; hay
nghién ciu vé cac yéu t6 anh huong dén kha
nang sinh truong va phét trién ciing nhu tdi
vu hoa qué trinh san xuat sinh khéi vi khuan
Bacillus subtilis. Tuy viy, chua c6 nhiéu
nghién ctu vé kha ning sinh tong hop
polymer ngoai bao PGA.

Nhan thay nhitng trién vong tng dung va loi
ich cia PGA dem lai cho cong dong va méi
truong, dé tai da tién hanh phan lap va tuyén
chon chuang vi khuan c6 kha nang sinh tong hop
PGA nhim chu dong nguon giéng sir dung
trong cac nghién ciru va tmg dung tiép theo.

2. Nguyén liéu va phwong phap nghién ctru
2.1. Nguyén li¢u

2.1.1. Nguon phan ldp

bé lya ch()13 duogc cac chﬁng Bacillus c6 kha
ne'n}g sinh tong hop PGA,V dé’ tai lua chon san
pham dau twong 1én men dé tién hanh phan 1ap.
2.1.2. Héa chat:

Moi truong phan 1ap Bacillus Soyabean
Casein Digest Medium (SCDM) vai thanh
phan Triptone (17 g/1), Soya peptone (3 g/l),
NaCl (5 g/l), K:HPO. (2,5 g/l), Dextrose (2,5
g/l) va pH 7.3£0.2

Mbi truong tang sinh: Glucose (25 g/l); Axit
L Glutamic (20 g/l); Axit citric (10 go/l);
NH4CI (6 g/l); KoHPO4 (1 g/l); MgS04.7H20
(0.5 g/l); MnSQO4 (0.05 g/l); CaCl,.2H,0 (0.2
g/l); FeCls.7H.0 (0.03 g/l)

MOoi truong Agar- CaCOs: CaCOs (10 g/l);
Agar (20 g/l).

2.2. Phwong phdp nghién ciru

2.2.1. Phén ldp vi khudn

Cac chung Bacillus dugc phan lap tr dau
tuong 1én men bang phuong phap trai trén
mdi truong thach SCDM, u & nhiét do 37°C
trong thoi gian 1-2 ngdy. Cac khuén lac duoc
lam thudn va bao quan trong 6ng thach
nghiéng & 4°C.

2.2.2. Chon loc chiing vi khudn

Mbi truong Agar-CaCO;z dwoc chuan bi va d6
ra dia peptri, doi dong rin va khoan giéng
trén méi truong. Cho 0,5 ml dich nudi ciy sau
khi ly tdm vao cac giéng thach va nudi ¢
37°C. Do va so sanh vong phan gidi sinh ra
xung quanh giéng sau 48 gio. Cac nghiém
thitc duge thuce hién 3 1an 1ap lai, cac chung
c6 vong phan giai 16n s& duoc tuyén chon dé
thir kha nang sinh tong hgp PGA.

2.2.3. Tach, tinh sach PGA

Sau thoi gian nudi cdy, loc 1y phan dich long
cua modi truong va dem ly tdam & 6000
vong/phut trong 15 phut dé loai bo phan rin
lo ling. Sau khi ly tam pha dich long thu
dugc véi con 95°, PGA sé& két tha. San pham
thu duoc tiép tuc hoa vao nude rdi thyc hién
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lai qua trinh, sau khi thyc hién qué trinh tinh
sach ta thu dugc san phdm [6]. Pem san pham
sdy & 40°C dén khéi luong khong doi.

Ly tam
(6000 rpm, 15 phat, 25°C
[ Nuéc cét ] Té bao — Dich ]——\
Ethanol
(6000 rpm 15 phul 25°C

Két tia y-PGA

Hinh 1. Quy trinh thu héi va tinh sach PGA
2.2.4. Kiém chimg PGA thu dwoc
Sau khi thu dugc polymer ngoai bao, sir dung
phuong phap quang phd hong ngoai FT-IR dé
xac dinh cac loai nhém chiic va cac lién két
c6 trong phan tir hop chat hoa hoc nham kiém
chting kha nang sinh PGA cua Bacillus.

3. Két qua va thio luin

3.1. Phén ldp vi khuén Bacillus sp. tiv diu
twong lén men

Vi khuan c6 kha ning sinh téng hop PGA
thuong la cac chung thude Bacillus [7], [8], 1&
vi khuén sinh bao tir, gram dwong, dic diém
hinh thai dang hinh que khi soi trén kinh hién
vi, khudn lac tron mép vién thudng c6 hinh

ring cua. Day la nhimg déc tinh nhan dang dé
danh gia phén loai va lya chon giéng. Tir mau
dau twong 1én men tién hanh phan lap bang
moi truong thach SCDM, sau d6 quan sat
hinh thai khuan lac, két qua sau khi phan lap,
duogc 4 ching vi khuan qua céc phuong phap
hinh thai, nhudém bao tir, nhué¢m gram, dugc
danh sb tir B11 dén B44. Céac ching nay co
dic diém hinh thai khuan lac nhu thong ké tai
bang 1 va hinh 2.

3.2. Khdo sit khi néing sinh téng hop
polymer ngoai bao ciia chiing vi khuin

Khi nuéi cdy vi khuan trong méi trudng ting
sinh s& tao ra dugc san pham PGA. Khi bo
sung CaCOs vao moi truong s€ c6 phan ung
axit-bazo giita CaCO3 véi PGA tao mubi nén
lam tan CaCOs tao vong thiy phéan. Vi vay co
thé sir dung phuong phap duc 16 thach dé xac
dinh vong phan tmg nham lya chon chung vi
khuan c6 kha ning tao PGA nhiéu nhat,
duong kinh vong thily phan do dugc cang 1on
chimg to kha ning sinh tong hop PGA ciia
chung vi khuan d6 cang cao.

Thuc hién tuyén chon vi khuan c6 kha nang
sinh tong hop PGA trén moéi truong chira 1%
CaCO3 + 2% agar + H,0 dugc u sau 72h roi
nhuém bang Lugol cho thiy ching B22 va
B44 khong c6 vong phan giai CaCOgs, ching
B11 va B33 ¢6 vong phén giai CaCOs.

Bang 1. Pdc diém hinh thai khudn lac ciia ching vi khudn phdn ldp tiv ddu Ién men

Kich thwoc

TT  Ching Pic diém hinh thai 2 Nhudm Gram
khuin lac (mm) *
1 B1l Tron khong déu, mau vang dam, nhan, mep rang cua. 2-4 +
2 B22 Mau trang hong, n01 com, bé mit tron, mép min. 2-25 +
3 B33 Dang tron, mau trang nga, bé mit 10i, tron. 2 +
4 B44 Tron deu mau trang, bé mit tron bong, mép ring cua. +
Hinh 2. Khudn lac ciia ching vi khudn phén ldp tie ddu 1én men
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Nhu vay, chung B22 va B44 khong c6 kha ning sinh tdng hop polymer ngoai bao; chung B33 va
B11 c6 vong phan giai (hinh 3a va 3c), trong d6 ching B33 tao vong phan giai 16n nhat voi

duong kinh 2 cm.

(d)

Hinh 3. Vong phdn gidi cia ching: (a) B11, (b) B22, (c) B33, (d) B44

3.3. Phé hong ngogi FT-IR ciia polymer
ngogi bao thu dugc

Céac san phim sau khi tinh sach dugc phan
tich bang phd hong ngoai trong ving phd co
tan s6 song 4000 - 400 cm™L. Két qua thu duoc
sau khi phén tich s& bao gdm cac dinh peak.
So sanh két qua thu dugc véi két qua clia mau
chuén sé& biét dugc san pham thu duge ¢ phai
PGA hay khong. Két qua phan tich ph thu
dugc nhu hinh 4 va pho FT-IR cta y-PGA
dugc thé hién ¢ hinh 5 [9].

100

80

60

%T

40

20

0
4000 3000 2000 1000 400

‘Wavenumber [cm-1]

Hinh 4. Phé FT-IR ciia san phiam sau khi tinh
sach thu duwoc tir chung Bacillus sp.
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Hinh 5. Phé FT-IR ciia y-PGA trong mét nghién
ctru cua Huixia Zhang va cdc cong su (2016)
Pho FT-IR cua y-PGA sau tinh sach, thu dugc
boi chung Bacillus sp. (Hinh 4) va y-PGA
mau chuan (Hinh 5) cho thdy sy tuong dong
rat 16n vé hinh dang va c6 cac dinh peak véi
sO song tuong tw. Dinh hdp thu & s6 song
3442 cm dai dién cho gbc NH trong nhoém
amin ctia y-PGA; dinh véi sb song 1695 va
1403 lan luot thé hién cac gdc —CONHR va
gdc cacboxyl —COOH; cac dinh véi s6 song
1008 va 576 dic trung cho cac gdc -CH2 hoic
—CHs va (CH2)n v6i n>4. Nhu vay, qua viéc so
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sanh va danh gia céac peak cua 2 dd thi, ta co
thé théy san phém sau khi tinh sach thu duoc
tir chung Bacillus sp. da thé hién phd dic trung
cho cac lién két hoa hoc ciia y-PGA.

4. Két ludn

Tir ngudn dau 1én men d3 phan lap duoc 4
chung Bacillus sp. va tuyén chon dugc 2
chung B11 va B33 c6 kha ning sinh tong hop
PGA, chung B33 c6 kha ning sinh tong hop
PGA cao nhit. Tuy chi 1a budc déu nghién
ctru trong phong thi nghiém nhung 1a nghién
clru co ban c6 mang tinh tmg dung cu thé cho
diéu kién san xuit polymer ngoai bao PGA
phuc vu cac nghién ctru tiép theo.

Lo&i cdm on: Nghién ctu nay dugc tai tro boi
Trudng Pai hoc Khoa hoc T nhién trong dé
tai ma s6 TN.19.17.
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