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ESCHERICHIA COLI BL21 (DE3) CHO UNG DUNG
TRONG CONG NGHIEP THUC PHAM

Nguyén Thi Phwong Thdio', Nguyén Thi Thu Hién', Vii Kim Thod’,
Nguyén Thi Ngoc Anh', Nguyén Thanh Chung'
Email: phuongthaocnsh@hou.edu.vn

Ngay toa soan nhan dugc bai bao: 02/04/2025
Ngay phan bién danh gia: 03/10/2025
Ngay bai bao dugc duyét dang: 20/10/2025

DOI: 10.59266/houjs.2025.851

Tém tit: Cong nghé DNA tdi t6 hop cé nhiéu g dung quan trong trong nganh cong
nghiép thiee phdam, ddc biét la trong san xudt enzyme. Enzyme maltogenic amylase vmg dung
trong san xudt maltose, cdi thién chat lwong banh mi va xuw ly tinh bot. Gen MT dwoc xac
dinh trinh tu tir GenBank, md hoa cho enzyme maltogenic amylase. Tach dong gen MT tur
chiing vi khudn probiotic Bacillus subtilis MHN21, chén vao vector biéu hién va biéu hién
trén chiing vi khudn Escherichia coli BL21 (DE3). Két qua khao sdt cdc théng sé trong qud
trinh biéu hién gen cho thdy ¢ nhiét dé 37°C, nong do chdt cam vimg IPTG (isopropyl p-D-1-
thiogalactopyranoside) 1,5 mM, thoi gian biéu hién 4 gio' la diéu kién t6i wu cho sw biéu hién
enzyme. Pdanh gid hoat tinh enzyme thé cho thdy enzyme thu dwge ¢6 hoat do 103,25 U/mg 6
55°C, pH=7. Quy trinh biéu hién gen va thu nhin enzyme maltogenic amylase tdi 16 hop cé
tinh khd thi va mé ra tiém néng vmg dung trong cong nghiép thie pham.

Tir khéa: biéu hién gen, maltogenic amylase, enzyme tdi té hop

mot s6 wu diém nhu 1én men san xuét dé
dang, tiét kiém chi phi, c6 tinh nhat quan
cao nén viéc stra doi va t6i uvu hoa quy
trinh ¢6 thé duoc thuc hién rat dé dang
(Raveendran & cong su, 2018).

I. Dit van dé

Cac vi sinh vat nhu vi khuan, nam
men va nam cung véi enzyme cua ching
duoc st dung rong rai trong mot so ché

pham thuc pham d¢€ cai thién huong vi va Maltogenic amylase la mot phan

két ciu, dong thoi mang lai loi ich kinh té
to 16n cho cac nganh cong nghi¢p. Enzyme
vi sinh vat la nguén dugc ua chudng hon
so voi enzyme thuc vat hodc dong vat do

!'Truong Pai hoc Mé Ha Noi

16p cua hydrolase cyclodextrin thugc ho
glycosidehydrolase 13. Cacngudn cungcap
enzyme hién tai la tor Thermomonospora,
Bacillus,  Actinomyces,  Aspergillus,
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Byssochlamys va Penicillium (Goesaert
& cong sy, 2009). Maltogenic amylase
la mdt enzyme thuy phan tinh bt thanh
maltose (mot loai duong dugc tao thanh
tor hai phan to glucose), do dé co6 tén
goi maltogenic. Trong cong nghiép,
maltogenic amylase khong chi dugc s
dung dé tong hop cac hop chat thong qua
phan tmg chuyén héa glycosyl hoa, thity
phan tinh bot va cac san pham tir tinh bot
(Back & cong su, 2003), ma con gitp
cai thién van dé vé ngoai hinh bén ngoai
cua banh, mui vi thom hon, mém hon va
thoi han st dung lau hon (Amigo & cong
su, 2021; Liu & cong sy, 2023; Zhai &
cong su, 2022). Do dé, nd c6 tiém ning
tmg dung trong linh vuc thuc pham. Tuy
nhién, maltogenic amylase thuong duoc
san xuat voi nang sudt thap va do 6n dinh
nhi¢t kém. Cong nghé gene giup tao ra
enzyme tai to hop mang lai loi ich vé moi
truong va chat lugng san pham. Do viy,
nghién ctru nay thuc hién nham tach chiét
thu nhan enzyme maltogenic amylase tai
t6 hop tir ching Escherichia coli BL21
g dung trong cong nghiép thuc pham.

II. Vat liéu va phwong phap
nghién ciru

2.1. Vit liéu nghién ciru

2.1.1. Cdc ching vi khudn

- Bacillus subtilis MHN21: ching
probiotic duoc nghién ciu tr dé tai cép
Truong, ma s6 MHN2022-02.05, ching cung
cap gen MT ma hoa cho enzyme maltogenic
amylase (Nguyén & cong sur, 2024).

- E. coli XL1 Blue: chiing chuyén gen

- E. coli BL21 (DE3): chung biéu
hién gen

Cac chung vi khudn sinh truong
phat trién trén moi truong Luria-Bertani
(LB; 0,5% cao nam men, 1% Tryptone,
1% NacCl) ¢ 37°C.

2.1.2. Gen MT

Gen MT duogc xéac dinh tir ngan hang
Genbank v6i ma s6 NP_391342.1, c¢6 do
dai 1764bp, gdm 589 amino acids ma hoa
sinh téng hop enzyme maltogenic alpha
amylase v&i kich thude khoang 68.7 kDa.

Gen MT duogc tach dong gen tur
chung Bacillus subtilis MHN21

2.1.3. Vector va plasmid

- pPGEM-T Easy vector (Promega):
Vector nhan dong san pham PCR

- pET-32a (+) (Promega): Vector
bicu hién

2.2. Phuwong phap nghién ciru

2.2.1. Phuong phép tach chiét DNA
genome tir vi khudn

Chung vi khuan probiotic Bacillus
subtilis MHN21 duoc nudi cdy trong moi
trudng LB, sau 18h tién hanh ly tim 5000
vong/phut, 10 phut, 4°C dé thu té bao.
Tach chiét DNA genome ctia chung theo
phuong phap Phenol/Chloroform (Wright
& cong su, 2017).

2.2.2. Phwong phdp khuéch dai
gen PCR

Phantrngnhan gen MTbang cip moi
MT-F  (5’-CGGAATTCatggaatatgcag
cgattca-3’), MT-R (5’- CCCTCGAG
tacag gggcggcagcactca-3’) véi chu trinh
nhiét la 95°C - 5 phut, 25 chu ki (95°C
- 30s, 52°C - 30s, 72°C - 1 phut 50s),
72°C - 8 phut. San pham dién di kiém tra
trén gel agarose 1% (Harley & Prescott,
2002).

2.2.3. Phirong phdp cdt, néi DNA

Str dung enzyme gi6i han Xhol va
EcoRI dé cit doan chtra gen MT, phan tng
¢ 37°C trong 1 gio. San phdm dién di kiém
tra trén gel agarose 1%.



St dung enzyme T4 DNA ligase dé
ndi doan gen MT v&i vector, phan tng &
16°C qua dém, san phdm dugc chuyén gen
vao té bao kha bién tao vector tai to hop
(Harley & Prescott, 2002).

2.2.4. Phuong phdp chuyén gen vao
té bao vi khudn

Dung dich CaCl2 0,1M lam cho
mang té bao E. coli trd nén kha nap,
DNA x4am nhap dé dang x4m nhap hon.
Hon hop DNA plasmid va té bao kha
bién E. coli dugc giit trong nude da 30
phut, shock nhi¢t 42°C trong 60 giay.
Sau d6 chuyén dich té bao vao nudc da
dé 1 - 2 phat. B6 sung 500ul LB long.
Nuoéi lic ¢ 37°C, 150rpm trong 1 gid.
Lay dich cdy trang trén méi truong LB
chtra X-gal, IPTG va khéang sinh thich
hop, dé & 37°C qua dém (Harley &
Prescott, 2002).

2.2.5. Phirong phdp biéu hién gen

Vector tai t6 hop duoc chuyén gen
vao Escherichia coli BL21 (DE3). Chung
sau sang loc mang gen biéu hién ting
sinh trong 3ml mdi truong LB-ampicillin
(100pg/ml), nudi lic qua dém 16-18h
& 37°C. Sau d6, chuyén 2% dich nudi té
bao tang sinh bac 1 sang binh tam giac
chira 100ml moi truong LB-ampicillin
100pg/ml. Nudi lic 150rpm & 37°C dén
khi OD 600nm dat 0,5-0,6. B6 sung IPTG
(Isopropyl B-D-1-thiogalactopyranoside)
voi néng dd 0,5-2,0 mM/ml, lic 150rpm
37°C dé biéu hién protein tai té hop. (Lin
& cong su, 2024)

Thu mau sau cac thoi gian nuoi
lac 1h, 2h, 3h, 4h, 5h, 6h. Ly tdm thu
sinh khdi té bao. Rira va pha v té bao,
thu protein tho, san phém chay dién di
protein SDS-PAGE va danh gia hoat tinh
enzyme tho.
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2.2.6. Phuong phdp phd vé té bao
bdang séng siéu am

Dich nudi € bao E. coli BL21 sau khi
biéu hién gen MT ly tim 6000rpm, 4°C trong
15 phut. Loai b dich va thu té bao. Rura té
bao 2 1an bang nudc cat, ly tam 6000rpm,
4°C trong 15 phut. Thu té bao, bd sung dém
phosphat pH 7.0 va phenylmethylsulfonyl
fluoride dé {rc ché protease. Str dung thiét
bi cong pha mau Qsonica Q700 My, thoi
gian xir Iy mau trong 10 phut, v6i chu ki
ngan pha mau 5 gidy va nghi 10 gidy. Trong
qué trinh thuc hién, phai dam bao mau luén
duoc lam lanh trong nudc da. Sau do ly
tam 10.000rpm, 4°C trong 15 phut thu dich
protein enzyme tho, chay dién di SDS-
PAGE kiém tra (Ferdous & cong su, 2021).

2.2.7. Phuwong phap xac dinh hoat
tinh enzyme

Hoat tinh cua enzyme maltogenic
amylase duoc xac dinh bang phuong phap
DNS. Thém 0,1ml enzyme vao 1,9ml co cht
a-cyclodextrin hoa tan trong dém phosphat
pH 7.0. Hon hop duoc dé ¢ 55°C trong 30
phit. Sau d6 thém DNS, dun s6i 10 phut. Dé
ngudi nhiét 6 phong va do do hap thu & bude
song 540nm (Sulong & cong sy, 2017).

Mot don vi hoat d0 enzyme la
luong enzyme can thiét dé chuyén hoa
a-cyclodextrin tao thanh 1 mg maltose
trong thoi gian 1 phat ¢ 55°C.

Phuong trinh tinh todn hoat dd
enzyme dua trén phuong trinh cia d6 thi
dudng chuan DNS theo maltose:

H,=(X/T) * D/V,
Trong do:
X: Ham lugng duong khir maltose
c6 trong mau phan ung
T: thoi gian phan Gng
D: Hé s6 pha lodng ciia enzyme

\A thé tich enzyme tham gia phan tmg
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II1. Két qua va thao luin

3.1. Tach dong gen MT tur Bacillus
subtilis MHN21

3.1.1. Tach DNA tong sé

Chung Bacillus subtilis MHN21
dugc nudi cdy trong méi truong LB, 37°C,
lic 150rpm qua dém 16-18h. Dich nuoi
ly tim 5000rpm trong 15 phut 4°C, thu té
bao. Tach DNA genome cua chiing bang
phuong phap Phenol/Chloroform, theo
Wright va cong sy (2017). Hoa tan DNA
téng sb trong dém TE va dién di kiém tra
trén gel agarose 1% (hinh 1). Két qua ca 2
mau tach chiét déu xuat hién 1 bang vach
DNA dam co kich thudc trén 10kb, da
tach thanh cong DNA tong s clia chung
Bacillus subtilis MHN21.

Hinh 1. Pién di DNA tong s6 ching B.
subtilis MHN21
M:1 kb DNA Ladder; 1,2 méu tach DNA téng s6

3.1.2. Tach dong gen MT bang
vector pGEM-T

Khuéch dai doan gen MT tor DNA
tong s6 cua chung B. subtilis MHN21 véi
cap mdi dic hiéu MT-F/MT-R. San pham
PCR gen MT duoc dién di kiém tra (Hinh
2). Két qud thu dugc mot bang vach duy
nhat va tuong tng véi vi tri trén vach 1,5 kb
cia DNA marker, vi tri nay tuong ung véi
kich thudc ciia doan gen MT 1a 1764 bp.

2kb

gen MT- — 1.5kb

Hinh 2. Pién di san pham PCR gen MT
M:1 kb DNA Ladder; Mdu 1,2,3,4: San pham
PCR gen MT
San pham PCR gen MT sau tinh

sach duoc ndi voi vector pGEM-T Easy.
San pham ligase chuyén gen vao vi khuan
Escherichia coli XL1 Blue, nudi cdy trong
LB-Ampicillin (Amp) (100pg/ml), X-gal
vaIPTG 6 37°C dé chon loc. Nhiing khuén
lac chtra plasmid tai t6 hop dugc chuyén
gen thanh cong s& c6 mau tring, nguoc lai
khudn lac mau xanh mang plasmid chua
duoc ligase thanh cong (Hinh 3).

Hinh 3. Chuyén gen pGEM-T-MT vio E.
coli XL1 Blue

Chon 5 khuén lac tr'flng, 2 khuén lac
xanh nudi cdy va tich plasmid dién di kiém
tra (Hinh 4). Vector pPGEM-T Easy 3015bp,
doan gen MT c¢ kich thudc 1764bp. Vector
pGEM-T ligase vdi gen MT sé tao plasmid
tai 6 hop pGEM-T-MT c¢6 kich thudc
khoang 4,8kb. Két qua 5 khuan lac tring co



kich thudc bang vach DNA cao hon bang
vach DNA ctia 2 khuan lac xanh.

10kE:

kb

Hinh 4. Pién di kiém tra plasmid pGEM-
T-MT sau chuyén gen
M:1 kb DNA Ladder; Mau 1, 2, 3, 6, 7: Khudn lac
trang; Mau 4, 5: Khuan lac xanh
PCR gen MT kiém tra voi 3 miu
plasmid tai t6 hop pGEM-T-MT va 1 mau
d6i chimg am (plasmid ctia khuan lac xanh)
(Hinh 5). Véi 3 dong khuan lac lya chon
cho két qua duong tinh véi mot bang vach
DNA duy nhit ¢6 kich thudc trén 1,5kb
phu hop véi kich thudc gen MT 1764bp, da
tao duoc plasmid tai t6 hgp pGEM-T-MT.

Hinh 6. pGEM-T-MT cdt bang Xhol/EcoRI

Lua chon 5 khuan lac nuoi trén
moi truong LB-Amp, lic 150 vong/
phut qua dém 16-18h ¢ 37°C. Tach DNA
plasmid va dién di kiém tra véi miu
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10kb

3kb
2kh
1.5kb
1kb

Hinh 5. PCR kiém tra bién nap pGEM-T-
MT vao E. coli XL1 Blue

M: 1 kb DNA Ladder; Mau 1,2,3: plasmid khudn
lac trang; Mau 4: plasmid khudn lac xanh

3.2. Tao vector tdi té hop pET32-MT

Cit vector pET32a(+) va pGEM-T-
MT cuing bang 2 enzyme gidi han 1a X#ol
va EcoRI (Hinh 6, 7). San pham duoc
tinh sach, nbi doan gen MT vao vector
pET32a(+), tao vector pET32-MT, bién
nap vao E. coli XL1 Blue, nudi céy trén
LB-Amp (100pg/ml) ¢ 37°C.

- ilkb

5.9kb Bkb

Hinh 7. pET32a(+) cdt bang Xhol/EcoRI

vector pET32 (Hinh 8). Két qua cho
thay 4/5 mau tach cho bang vach DNA
ro nét c6 kich thudc 16n hon bang vach
DNA cua pET32.



96

PCR kiém tra 4 mau plasmid tai
t6 hop pET32-MT va mau dbi chung
am (pET32) v6i cap moéi MT-F/MT-R.
Tir hinh 9 cho thiy ca 4 miu déu xuét

10kb

Hinh 8. Kiém tra bién nap pET32-MT vao E.
coli XL1 Blue
1-5: khudn lac chuyén gen pET32-MT
vao E. coli XL1 Blue
6: mau plasmid pET32
M : 1kb DNA ladder

3.3. Biéu hi¢n gen MT trén
Escherichia coli BL21

Vector tai t6 hop pET32-MT bién
nap vao chung Escherichia coli BL21
(DE3), nudi ciy trén moi trudng LB co
amp (100pg/ml) & 37°C. Sau 20h nudi cay
chon 6 dong khuén lac, tich chiét DNA
plasmid, PCR vé6i cap mdi MT-F/MT-R,
dién di kiém tra (hinh 10).

10kb

_ 2kb
Skh

Hinh 10. PCR kiém tra pET32-MT
chuyén gen vao E. coli BL21
1-6: PCR kiém tra pET32-MT véi cip moi MT-F/MT-R
M: 1kb DNA ladder

hién 1 bang vach DNA duy nhat c6 kich
thude trén 1.5kb twong tng voi gen MT
(1764bp). Vector pET32-MT bién nap
thanh cong vao E. coli XL1 Blue.

b
15k

Hinh 9. PCR kiém tra bién nap vector
PpET32-MT vao E. coli XL1 Blue
1: san pham PCR mdau pET32 (d6i chitng dm)

2-5: san pham PCR mau vector pET32-MT
M: 1kb DNA ladder

Két qua ca 6 mau déu xuét hién
1 bang vach DNA c6 kich thudc trén
1.5kb twong tng véi kich thude gen MT.
Tao dong thanh cong chung vi khuan E.
coli BL21 (DE3) mang vector tai to hop
pET32-MT

Khao st cac diéu kién biéu hién gen
dé biéu hién gen MT trén ching E. coli
BL21: nhiét do, néng do chat cam ung
IPTG, thoi gian biéu hién

3.3.1. Lwa chon nhiét do va no”‘ng do
IPTG biéu hién gen

Chung E. coli BL21 mang vector tai
t6 hop pET32-MT dugc biéu hién véi ndng
d6 IPTG 1mM, lic 150rpm & cac nhiét o
khao sat 28, 31, 34, 37°C. Liy mau sau 2h
biéu hién, ly tdm thu té bao, pha v& té bao
bang phuong phap sonication, dién di trén
gel polyacrylamide (Hinh 11).
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Hinh 11. Pién di protein tong sé ching
161 16 hop
1-4: mau protein‘to”?ng 56 chiing tdi té hop biéu
hién fai cac néng do If’TG 05 1; 15 ZmM
5-8: mau protein tong so chung tai to hop bieu
hién tai nhiét do 28, 31, 34, 37°C
M: marker ProteinRuler

Két qua tai nhiét do 37°C cd bang
vach protein dugc biéu hién rd nét c6 kich
thude trén 60kDa, twong ing voi gen MT
ma hdéa enzyme maltogenic amylase co
kich thuéc 68.7kDa. Nhu vay, ¢ 37°C gen
MT duoc biéu hién tdi uu phi hop véi cac
két qua nghién ciru biéu hién gen trén thé
gidi, lva chon 37°C lam nhiét do thich hop
dé biéu hién.

Biéu hién gen MT trén chung E.
coli BL21 voi ndng do IPTG khao sat
0,5; 1; 1,5; 2mM nudi lic 150 vong/phut
& 37°C. Sau 2h biéu hién thu mau, ly tim
thu té bao, tach chiét thu protein tho, dién
di SDS-PAGE kiém tra (hinh 11). Tai
néng dd IPTG 1,5mM cho su biéu hién
maltogenic amylase 1a t6i vu. Khi ting
ham luvong IPTG 1én 2mM thi hau nhu
cac protein khéc cting dugc biéu hién véi
ham lugng cao hon, vi vay s€ kho khi
tinh sach protein muyc tiéu. Vi vay lya
chon néng do IPTG 1,5mM thich hop dé
biéu hién gen.

3.3.2. Lua chon thoi gian biéu hién

Khao sat thoi gian biéu hién gen
MT, sau 1, 2, 3, 4, 5, 6 gio biéu hién véi
néng dd IPTG 1,5mM, 37°C, lac 150rpm.
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Cac mau khao sat dugc ly tim thu té bao,
pha vo té bao thu nhan protein tho, dién
di trén ban gel polyacrylamide (Hinh 12).
Sau 1-4 gio biéu hién protein maltogenic
amylase duoc biéu hién v6i ham luong
tang dan, tai 4 gid cho ham luong cao
nhét véi bang vach protein dam rd nét
nhat, khi ting tir 5-6 gid biéu hién thi
gen MT khong biéu hién protein voi ham
luong nhiéu. Nhu vay lua chon thoi gian
biéu hién 4 gid cho két qua biéu hién 1a
t6i wu.

200kDa—
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- - —
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Hinh 12. Pién di protein tong s6 ciia
chiing tdi té hop sau 1-6 gio biéu hién
1-6: mdu protein tong sé cia ching tdi té hop sau

1,2, 3, 4,5, 6 gio biéu hién
M: marker ProteinRuler
3.4. Tach chiét, thu nhgn enzyme

maltogenic amylase tiv chiing biéu hi¢n

Chung E. coli BL21 mang vector tai
t6 hop pET32-MT biéu hién gen MT v&i
cac thong s6 duoc lya chon: néng do IPTG
1,5mM, 37°C, lic 150rpm trong 4 gio. Thu
mau, pha v té bao bang phuong phap séng
siéu am, ly tdm 10.000rpm trong 15 phut &
4°C thu dich, dién di protein kiém tra voi
protein tach chiét tir ching dbi chimg E.
coli BL21 (DE3) khong duoc chuyén gen
c¢6 chit cam ung IPTG (hinh 13).
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Hinh 13. Dién di enzyme maltogenic am-
vlase tai to hop tir chung biéu hién
1: mau protein thé tir chung E. coli BL21
khéng dwoc chuyén gen c6 IPTG
2: mau protein thé tir ching E. coli BL21
mang vector pET32-MT
M: marker ProteinRuler

Mau protein tach chiét tir chung
E. coli BL21 mang vector tai to hop cho
bang vach protein dam c6 kich thudc trén
60kDa tuong tng véi trong lugng phan tir
cuia enzyme maltogenic amylase, enzyme
duoc bieu hién t6i wu hon so véi chiing doi
chung (E. coli BL21 khong mang vector tai
t6 hop). Két qua bicu hién gen MT thanh
cong trén chung E. coli BL21 (DE3).

Dich enzyme tho thu dugc sau khi
ly tdm, xac dinh ham luong protein bing
phuong phép Bradford va xac dinh hoat
tinh enzyme maltogenic amylase bang
phuong phap DNS, két qua thé hién trén
bang 1.

Bang 1. Ham luvong va hoat do enzyme tho

Miu Thé tich | Hoat dd Protein tong Hoat d¢ riéng
(ml) tong (U) (mg) (U/mg)
Maltogenic amylase tho 4,5 985 9,54 103,25

Enzyme maltogenic amylase tai to
hop thu dugc cho hoat tinh enzyme la
103,25 U/mg tai 55°C, pH 7 twong ddi gan
v&i cac nghién cuu trude day. Nghién ctu
cua Sulong va cong sy (2017) xéc dinh
enzyme maltogenic amylase tai to hop
tor ching Geobacillus sp. GK70 c6 hoat
tinh 107,23 U/mg. Diéu nay cho thiy ky
thuét biéu hién va chiét xuit enzyme trong
nghién ctru cia ching t61 1a dang tin cady
va phii hop voi cac phuong phap pho bién
(Sulong & cong su, 2017).

IV. Két luan va kién nghi

Gen MT ma hoéa cho enzyme
maltogenic amylase da dugc biéu hién gen
thanh cong trén ching E. coli BL21 (DE3)
v6i vector pET-32a (+). Lua chon duogc
cac diéu kién biéu hién toi wu nhu nhiét
d6 37°C, ndng do IPTG 1,5 mM, thoi gian
sau 4 gio biéu hién cho luong enzyme
tho nhiéu nhat. Tach chiét thu nhan duogc
maltogenic amylase tai t6 hop dang tho tir

chung biéu hién. Mic du hoat tinh enzyme
chua duoc cai thién dang ké, quy trinh
biéu hién str dung gen tir chung Bacillus
subtilis MHN21 cho thiy tinh 6n dinh va
kha néng tai tao, tao co so dé t6i wu hoa &
cac nghién ciru tiép theo. Nghién ciru mo
ra kha ning phét trién thém cac k¥ thuat
toi wu héa biu hién, lya chon diéu kién
phan mg, qua trinh tinh sach nham nang
cao hoat tinh enzyme trong cong ngh¢ san
Xuat enzyme tai to hop, ing dung trong
cong nghiép thuc pham.
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GENE EXPRESSION AND RECOVERY OF
RECOMBINANT MALTOGENIC AMYLASE FROM
ESCHERICHIA COLI BL21 (DE3) FOR
FOOD APPLICATIONS

Nguyen Thi Phuong Thao’, Nguyen Thi Thu Hien’, Vu Kim Thod’,
Nguyen Thi Ngoc Anh’, Nguyen Thanh Chung’

Abstract: Recombinant DNA technology has many vital applications in the food
industry, especially in enzyme production. Maltogenic amylase is used in maltose production,
improving bread quality, and starch processing. The MT gene, encoding maltogenic amylase,
was identified and sequenced from GenBank. The MT gene was isolated from the probiotic
bacterial strain Bacillus subtilis MHN21, inserted into an expression vector, and expressed in
the Escherichia coli BL21 (DE3) strain. The investigation of expression parameters showed
that the optimal conditions for enzyme expression were 37°C, a 1.5 mM IPTG (isopropyl
S-D-1-thiogalactopyranoside) induction concentration, and a 4-hour expression period. The
evaluation of crude enzyme extract activity showed that the obtained enzyme had an activity of
103.25 U/mg at 55°C and pH=7. The gene expression and recombinant maltogenic amylase
production process is feasible and shows potential for applications in the food industry.

Keywords: gene expression, maltogenic amylase, recombinant enzyme
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