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ANH HUONG CUA NHIET PQ VA pH PEN KHA NANG SINH TONG HOQP,
HOAT TINH VA PQ BEN CUA a-AMYLASE TU CHUNG VI KHUAN Bacillus subtilis \/37

Poan Vin Thuoc va Nguyén Phuc Hung
Khoa Sinh hoc, Truong Pai hoc Su pham Ha Noi

Tém tit. Anh huong ctia 2 tac nhan vat Ii quan trong 1a nhiét d6 va pH dén kha ning sinh
téng hop, hoat tinh va d6 bén cia a-amylase tir chung vi khuan Bacillus subtilis V37 da
dugc nghién ctru trong bai bao nay. Két qua nghién cir cho thay, hoat tinh enzyme thu duoc
dat gia tri 16n nhat khi nudi ching vi khuan B. subtilis V37 & nhiét d6 35 °C va pH 7,0.
Hoat tinh enzyme dat gia tri cuc dai khi thuc hién phan ung & pH 6,0 va nhiét d6 70 °C.
Dich enzyme tho sé& giit dugc hoat tinh tot nhét khi bao quan trong dung dich dém co pH tir
5,0 dén 7,0. Alpha-amylase tir chiing vi khuan B. subtilis V37 tuong ddi bén nhiét: enzyme
gilt duoc khoang 100% hoat tinh sau 1 gio u ¢ nhié¢t d6 30 va 40 °C, giir lai dugc khoéng
34% hoat tinh sau 1 gi¢ i ¢ nhiét do 80 °C. V6i nhimg dac tinh nay, a-amylase tir chung vi
khuén B. subtilis V37 ¢6 tiém nang tmg dung trong nhiéu linh vuc cia cude sng vi du nhu
san xuat thyc pham, cong nghé 1én men, thire dn chin nudi.

Tir khéa: a-amylase, Bacillus subtilis, nhiét do, pH.

1. Mé dau

Tinh bét 12 polymer cua cac don phan glucose, tinh bt dwoc tong hop va dy trir boi rat
nhiéu loai thyc vat dic biét nhiing cay thudc ho ngii cdc. Tinh bot duoc ciu tao tir 2 thanh phan
la amylose va amylopectin, ham luong 2 thanh phan nay khéc nhau tdy ngudn tinh bot; tinh bot
tir gao, khoai tay, ngd thuong c6 khoang 20 - 30% amylose va amylopectin chiém khoang
70 - 80% [1]. Amylose la dang polymer mach thang, khong tan trong nudc va duoc cau tao tir
cac don phén glucose thong qua lién két a-1,4 glucoside. Trong khi d6 amylopectin la dang
polymer tan trong nu6c, trong cau tric cia no ngoai cac lién két a-1,4 glucoside thi con c6 cac
lien két a-1,6 glucoside dé hinh thanh cau tric mach nhanh [1, 2].

Cac enzyme thuy phan tinh bot thugc nhém hydrolase va thuong c6 tén goi chung la
amylase. Hé enzyme amylase dugc chia thanh 3 loai chinh la a-amylase, p-amylase va y-amylase.
Alpha-amylase (EC 3.2.1.1) la enzyme c6 kha ning phan cit ngau nhién céc lién két a-1,4
glucoside & trong mach dé tao ra san pham 1 céc glucose, maltose hoic dextrin. Beta-amylase
(EC 3.2.1.2) 1a enzyme c6 kha ning phan cit céc lién két a-1,4 glucoside thir 2 tir diu tan cliing
khéng khir nén san pham tao ra chu yéu la maltose. Gamma-amylase (EC 3.2.1.3) ¢6 kha ning
phan cat lién két a-1,6 glucoside va a-1,4 glu005|de tir dau tan cung khéng khir trén mach
amylose va amylopectin dé tao ra san pham cudi cung 1a cac phan tir glucose [3]. Amylase la
enzyme c6 thi phan rat 1on trén thi truong thwong mai, amylase chiém khoang 17% tong luong
enzyme duoc san xuat trén thé gioi [4]. Trong d6 a- amylase 1 enzyme duoc (tng dung nhiéu
trong cong nghi¢p hién nay, vi du nhu cong nghiép san xuit ethanol, cdng nghé thuc pham,
chan nuéi, giat tdy, cong nghiép gidy va dét may [5].
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Rat nhiéu sinh vét c6 kha nang sinh tong hop a-amylase nhu dong vét, thuc vat, nam, vi
khuan. Tuy nhién ngudn a-amylase dung trong cong nghiép hi¢én nay chu yéu 12 tir vi sinh vat
(vi khuan hozc nam) Cac chuang vi khuan sinh tong hop a-amylase cong nghiép chi yéu thuoc
chi Bacillus, dién hinh la cac loai B. subtilis, B. amyloliquefaciens, B. licheniformis hay B.
stearothermophilus [3, 5]. Alpha-amyase tir cac chung vi khuan thudc loai B. subtilis thuong
hoat dong tdi wu trong dai pH tir 6 - 8 va khoang nhiét do tir 55 dén 60 °C [6-8].

Hién nay chiing t6i dang luu giir chang vi khuan Bacillus sublitis V37 ¢6 kha niang sinh tong
hop a-amylase manh. Bé c6 thé ing dung o-amylase tir chung vi khuan B. sublitis V37 vao thyc
tién thi can cé nhitng nghién ciru so bd danh gia hoat tinh va d6 bén cua enzyme. Trong bai béo
nay chdng toi tap trung nghién ctru danh gia anh huong cua pH va nhiét d6 dén kha niang sinh
truong va sinh tong hop a-amylase cua ching B. sublitis V37, dong thoi nghién ctru danh gia
anh huong cia pH va nhiét do dén hoat tinh va d6 bén cua a-amylase thu duoc.

2. Noi dung nghién ctru
2.1. Vit liéu va phuwong phap nghién ciru

2.1.1. Vat li¢u nghién ciru

Céc hoa chat str dung trong nghién ctu bao gom: cao thit, peptone, NaCl, (NHs)s M07024,
Na;HAsOs, HzSOs, CuSO0s-5H,0, Na;COs-10H,O, NaHCOsz; KNaCsH4Os:-4H20, NapSOs,
CH3COONa, CH3COOH, K;HPO, va KHPO,. Cac hda chét dugc cung cap boi hing Merck (Dirc).

Chang vi khuan B. sublitis V37 st dung cho nghién ciru duoc luu gitr trong dung dich 15%
glycerol va bao quan & -80°C.

2.1.2. Anh hwéng cia pH va nhiét @6 dén kha ning sinh tong hop a-amylase caa chiing
B. subtilis V37

Chung vi khuan B. sublitis V37 duoc nudi cdy giir giéng trén méi truong MPA dic c6
thanh phan cac chit dinh dudng tinh theo 1 1it: 5 g cao thit, 5 g peptone; 5 g NaCl, 20 g thach,
pH 7,0. DBé nghién citu anh huong ciia pH dén kha ning sinh tong hop a-amylase thi st dung
moéi trudng MPA 16ng ¢6 céc gia tri pH khac nhau tir 4,0 dén 8,0 (budc nhay 0,5). Chung B.
sublitis V37 dugc nudi trong mdi trudng ¢d pH khéac nhau & 30°C voéi toe do lac 180 vong/phut
trong 24 gio. Dich nudi cay s& duoc thu lai va tién hanh li tim véi tée d6 8000 vong/phdt trong 10
phdt, dich long thu duoc duoc st dung dé danh gia hoat tinh a-amylase.

Maéi trudng MPA 1ong ¢6 pH bang 7,0 dugc sir dung dé nghién ctu anh huong cua nhiét do
dén kha nang sinh tong hop a-amylase. Chung B. sublitis V37 dugc nudi & cac nhiét do khac
nhau (30, 35, 40 va 45 °C) véi toc do lic 180 vong/phut trong 24 gio. Dich nudi ciy s& dugc thu
lai va tién hanh li tam voi toe d6 8000 vong/phut trong 10 phut, dich long thu dwoc duoc sir dung
dé danh gia hoat tinh a-amylase.

Hoat tinh enzyme trong thi nghiém nay duoc xac dinh trong diéu kién pH 7,0 va nhiét do
50 °C, lugng dudng khir tao ra bang phuong phap Nelson-Somogyi.

2.1.3. Anh hwéng cia pH dén hoat tinh va @ bén ciia a-amylase

Anh heong ciia pH dén hogt tinh enzyme: Tron 50 L dich enzyme da duoc pha lodng voi
450 uL dung dich 1% tinh bot tan duogc pha trong dung dich dém cé pH khac nhau tir 3,5 - 8,0
(budc nhay 0,5). Cac dung dém st dung la: dung dich dém acetate cé pH tur 3,5 - 5,5 va dung dich
dém phosphate ¢6 pH tir 5,5 - 8,0. U dung dich phan @ng & 50 °C trong 5 phiit sau d6 xac dinh
luong duong khir tao ra bang phuong phap Nelson-Somogyi. Dua vao lugng dudng tao ra dé xac
dinh hoat tinh cia enzyme.

Anh hweong ciia pH dén dé bén enzyme: Tron dich enzyme véi dung dich dém 0,2 M ¢6 pH
khéc nhau tir 3,5 - 8,0 theo ti 16 1:1 va u & 30 °C trong 1 gi¢, mau dbi ching 1a dich enzyme dugc
giit & 4 °C. Sau khi 1, pha lodng dich enzyme trong dung dich dém phét phét pH 6,0, tron 50 pL
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dich enzyme pha lodng vé6i 450 pL dung dich 1% tinh bt tan dwoc pha trong dung dich dém phét
phét pH 6,0. U dung dich phan tng & 50 °C trong 5 phiit sau d6 xac dinh lugng duong khir tao ra
bang phuong phép Nelson-Somogyi. Dya vao lugng duong tao ra dé xac dinh hoat tinh con lai
cua enzyme.

2.1.4. Anh hwéng cia nhiét d9 dén hoat tinh va dé bén cia a-amylase

Anh huong cua nhiét do dén hogt tinh enzyme: Tron 50 L dich enzyme da duoc pha lodng
v6i 450 pL dung dich 1% tinh bot tan dugc pha trong dung dich dém phét phéat pH 6,0. U dung
dich phan ung & cac nhiét o khac nhau tir 30 dén 100 °C (budc nhay 10 °C) trong 5 phit sau do
xac dinh luong duong khir tao ra bang phuong phép Nelson-Somogyi. Dua vao luong duong tao
ra dé x4c dinh hoat tinh caa enzyme.

Anh hwong cia nhiét dg déen dg bén enzyme: Tron dich enzyme véi dung dich dém phdt phét
0,2M c6 pH = 6,0 theo ti 1¢ 1:1 va u & cac nhiét 4o khéc nhau tir 30 &én 100 °C (budc nhay 10 °C)
trong 1 gio, mau ddi chimg duoc giir ¢ 4 °C. Sau khi 1, pha lodng dich enzyme trong dung dich
dém phét phét pH 6,0, tron 50 L dich enzyme pha lodng véi 450 pL dung dich 1% tinh bot tan
duoc pha trong dung dich dém phét phat pH 6,0. U dung dich phan tng & 70 °C trong 5 phut sau
d6 xac dinh luong dudng khir tao ra bang phuong phap Nelson-Somogyi. Dua vao lwong duong
tao ra dé x4c dinh hoat tinh con lai cia enzyme.

2.1.5. Phwong phap xac dinh hoat tinh enzyme

Hoat tinh enzyme dugc xdc dinh theo phuong phap Nelson-Somogyi, phuong phap nay do
Nelson d& xuit nim 1944 [9] va dugc Somogyi cai tién vao nam 1952 [10]. Dung dich héa chat
dung cho phan ting gdm c6 2 phan 1a dung dich Nelson va dung dich Somogyi, cac dung dich
dugc chuan bi theo hudng dan [9, 10].

B6 sung 500 pL dung dich Somogyi vao hén hop 500 pL dung dich enzyme-co chat (sau 5
phdt phan (ng ¢ nhiét do va pH thich hop), gt trong néi nuée séi 10 phut, sau d6 cho vao nudc
lanh trong 5 phat. BS sung dung dich 500 pL Nelson va gitr & nhiét d6 phong trong 20 phut. B
sung 2,5 ml nudc cat 2 lan, lic déu va do mat do quang (OD) ¢ budc song 500 nm.

Glucose (Merck, Pirc) duoc st dung dé xay dung do thi chuan.

Mot don vi hoat d ciia amylase (1 TU) dwoc qui dinh 1a ham lwong amylase can thiét dé giai
phong ra 1 pmol duong khir trong 1 phdt & diéu kién thi nghiém.

Tt ca cac thi nghiém déu duoc lap lai it nhat 3 1an, cac s liéu trinh bay trong bai bao 12 gia
tri trung binh cua nhiing lan thi nghiém.

2.2. Két qua nghién ciru va thao luan
2.2.1. Anh hwéng cia pH va nhiét @9 dén kha ning sinh tong hop amylase

Nhiét d6 va pH 1a nhiing yéu té méi truong c6 tach dung manh mé dén sy sinh truéng va
sinh tong hop enzyme cua vi sinh vat [11, 12]. Gia tri pH cua méi truong nudi cay khong chi
anh huong dén sy sinh truong cua vi sinh vat, pH maéi truong con ¢6 anh hudng dén do bén cua
enzyme [11]. Do vay su anh huéng cua pH dén kha ning sinh tong hop a-amylase cua chang vi
khuan B. sublitis V37 da dwoc nghién ctru. Két qua trong Hinh 1A cho thy, hoat tinh amylase dat
gia tri cyc dai la 16,5 IU/mL & pH = 7,0. Hoat tinh amylase thu dugc ¢ gia tri pH acid yéu (6,5 va 6)
cao hon so véi hoat tinh thu duoc ¢ pH kiém yéu (7,5va 8). Két qua nghién ctru thu dugc trong
nghién ciru nay cling twong tu nhu cac nghién ciu gan day, cac chung vi khuan Bacillus subtilis
thuong sinh tong hop amylase tot nhat trén mdi truong c6 pH trung tinh hodc acid yéu [12, 13].

Hinh 1B thé hién hoat tinh enzyme cua chang vi khuan B. sublitis V37 khi nudi cay trén
moi truong c6 nhiét d6 kh&c nhau. Hoat tinh a-amylase tang tir 16,5 IlU/mL & nhiét d6 30 °C Ién
gid tri cuc dai 1a 24,6 TU/mL khi téng nhiét d¢ 1én 35 °C, hoat tinh enzyme giam dan khi ting nhiét
d 1én 40 va 45 °C. Nhu vy, c6 thé thay nhiét do khoang 35 °C la thich hop nhat cho sy sinh
trudng va sinh tong hop amylase cua chung vi khuan B. sublitis V37. Trong mot s6 trudng hop
dac biét, mot sé ching vi khuan B. sublitis c6 thé sinh truong va sinh téng hop amylase & diéu
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kién nhiét d6 cao: vi du nhu chang B. sublitis T41a sinh tong hop amylase tét nhat ¢ nhiét do
58 °C [13], chung B. sublitis Y25 sinh tong hop amylase cuc dai & 45 °C [6]. Tuy nhién, trong da
s6 cac truong hop thi chang vi khuan thuac loai B. sublitis thuong sinh enzyme tét nhét ¢ khoang
nhiét 6 35 - 37 °C [7, 12].
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Hinh 1. Anh hwong cia pH (A) va nhigt dg (B) dén kha néng sinh téng hep a-amylase
caia chiing vi khudn B. sublitis \/37

2.2.2. Anh hwéng cia pH dén hoat tinh va dd bén cia a-amylase tho

Két qua nghién ciu anh huong ctia pH dén hoat tinh a-amylase duoc thé hién trong Hinh 2A.
a-amylase tir chung vi khuan B. sublitis V37 biéu hién hoat tinh tot nhat trong diéu kién pH tir 5,5
dén 6,5, hoat tinh enzyme dat gié tri cuc dai (30,7 IU/mL) & pH 6. Emzyme giit duoc 79,5% hoat
tinh ¢ pH 5 va 22,1% hoat tinh & pH 4, trong khi d6 enzyme chi gitt duoc 61,2% hoat tinh ¢ pH 8
khi so vai hoat tinh cuc dai ¢ pH 6 (100%).

Khéng chi hoat dong tét & pH 6, a-amylase tir chang vi khuan B. sublitis V37 ciing bén nhat
khi gitt ¢ pH 6. Enzyme nay gitr dugc 100% hoat tinh sau 1 gio u ¢ 30 °C trong dém phosphate
pH 6. Khoang 78% hoat tinh duoc giit lai & pH 5 va giam xudng con khoang 6% khi giit ¢ pH 4;
trong khi d6 chi 79% va 47,8% hoat tinh dwoc giit lai khi @ trong dém phdt phéat pH 7 va pH 8
(Hinh 2B). Cac két qua nghién ciu cho thiy a-amylase tir chang vi khuan B. sublitis V37 bén va
hoat dong tét nhat trong khoang pH tir 5,0 d&én 6,5. Rt nhiéu cac nghién ciru trudc ddy ciing nhan
thdy rang, a-amylase sinh tong hop tir B. sublitis bén va hoat dong tét & pH tir 5,0 dén 6,5 [7, 14, 15].
Alpha-amylase hoat dong t6t trong khoang pH nay thuong thich hop trong cac tng dung lién quan
dén cong nghiép san xuat ethanol, cdng nghé thuc pham, chin nudi va dét may [3, 15].
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Hinh 2. Anh hwong ciia pH dén hoat tinh (A) va dg bén (B) ciia a-amylase tho
thu dwoc tir chiing vi khudn B. sublitis V37

2.2.3. Anh hwéng cia nhiét d9 dén hoat tinh va do bén caa a- amylase tho

Anh huong ciia nhiét do dén hoat tinh a- amylase tir chung vi khuan B. sublitis V37 ciing da
duoc nghién ctu. Két qua trong hinh 3A cho thiy a-amylase tir chung vi khuan B. sublitis V37 thé
hién hoat tinh trong dai nhiét do rat rong tir 30 dén 90 °C; tuy nhién, enzyme mat hoan toan hoat
tinh ¢ 100 °C. O 30 °C, a-amylase thé hién dwoc 64% hoat tinh, hoat tinh ting 1én 90% & 60 °C,
100% & 70 °C, sau d6 giam xudng con 70% & 80 °C va chi con khoang 5,6% & 90°C. Pa s
a-amylase tir vi khuan B. sublitis thé hién hoat tinh manh nhét trong khoang nhiét d tir 50 dén 60 °C
[7,8, 13, 15, 16], ca biét c6 chiing B. sublitis thé hién hoat tinh tot nhat ¢ 37 °C [8].
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Hinh 3. Anh hwéng ciia nhigt dp dén hogt tinh (4) va dp bén (B) ciia a-amylase thé thu duwgc
tar chaing vi khuan B. sublitis V37

Khong chi thé hién hoat tinh enzyme trong dai nhiét do rong va cao, a-amylase tir chung vi
khuan B. sublitis V37 ciing kha bén khi giit & nhiét d6 cao. Hoat tinh enzyme dugc giit lai nguyén
ven 100% sau 1 gio ¢ & nhiét do 30 °C va 40 °C khi so sanh véi mau déi ching giit ¢ 4 °C, hoat
tinh enzyme con lai lan luot 1a 91,6% va 34% sau 1 gio u & nhiét do 70 va 80 °C, hoat tinh enzyme
mat hoan toan khi giir & 90 va 100 °C (Hinh 3B). Trong nghién ctiu gan day, Trabelsi va cong su [15]
da gitr a-amylase tinh sach tir ching B. sublitis US586 ¢ c&c nhiét do 50, 55 va 60 °C. Sau thoi
gian 1 gio, hoat tinh enzyme giam con khoang 96% ¢ 50°C, 82% ¢ 55 °C va chi con khoang 40%
& 60 °C. Trong khi d6 ¢ nghién ctu ndy a-amylase gitr lai 96,5% hoat tinh sau 1 gio u & 60 °C.
Bén ¢ nhiét do cao (60 - 80 °C) va cd kha ning hoat dong trong dai nhiét rong 1a wu diém
cia a-amylase sinh tong hop bai chang vi khuan B. sublitis V37. Uu diém nay dam bao dé
enzyme ¢ thé ing dung trong nhiéu linh vuc khac nhau caa doi song.

3. Két luan

Chung vi khuan B. sublitis V37 sinh tong hop a-amylase tot nhat khi nudi cay & 35 °C, moi
truong c6 pH ban dau 1a 7,0. Enzyme sinh tong hop dugc thé hién hoat tinh tét nhat ¢ pH 6,0 va
nhiét 46 70 °C. Hoat tinh enzyme gan nhu khong thay ddi khi gitr & pH tir 5,5 dén 6,5, nhiét do
dudi 70 °C trong 1 gio.

Loi cam on. Nghién ciru nay duoc tai tro kinh phi tir B Gido duc va Dao tao (dé tai ma s6
B2020-SPH-07).
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Anh huong cia nhiét do va pH dén kha ndng sinh tong hop, hoat tinh va dé bén cia a-amylase
ABSTRACT

Effect of temperature and pH on the production, activity,
and stability of a-amylase from Bacillus subtilis V37

Doan Van Thuoc and Nguyen Phuc Hung

Faculty of Biology, Hanoi National University of Education

The effect of physical parameters such as temperature and pH on the production, activity,

and stability of a-amylase from Bacillus subtilis V37 was investigated. The results indicated

that the optimum culture conditions for enzyme activity were pH 7.0 and 35 °C. The optimum

pH and temperature for enzyme activity were 6.0 and 70 °C. The crude enzyme was found to be

stable in the pH range of 5.0 to 7.0. The enzyme was stable for 1 h at a temperature from 30 to 80 °C;

nearly 100% of enzyme activity remained at temperatures of 30 - 40 °C, and about 34% of

original activity remained at a temperature of 80 °C. These features demonstrated that a-amylase

from B. subtilis V37 can be applied in many areas such as the food, fermentation, and animal
feed industries.

Keywords: a-amylase, Bacillus subtilis, pH, temperature.
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