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Amylaza 1a mdt trong nhitng enzym quan
trong nhat trong nganh cong nghé sinh hoc hién
nay. Cic enzym su dung trong cong nghiép thuc
pham, bot giat, dét, gidy nhu amylaza, proteaza,
lipaza, xenlulaza chi€ém 70% tong khoi luong
enzym st dung [3]. Ngoai ra, viéc ting dung clia
amylaza dang mé rong ra nhiéu Iinh vuc khac
nhu trong k¥ thuat phan tich, y t&, 1am sang hoc,
... Phin 16n a-amylaza vi khuin c6 nguén goc tir
Bacillus, con chung sit dung trong san xuét
glucoamylaza (GA) 1a cdc loai nadm sgi
Aspergillus [2, 8].

Sau day la két qua nghién ciu vé cic tinh
chat nhu khoi lugng phan tir, nhiét do, pH t6i
wu, anh hudng ctia Ca®*, san pham chinh ctia qué
trinh thuy phan, kha nang thiy phan cidc dang
nguyén liéu nhu amyloza, amylopectin, tinh bot
sdn da h6 hoéa ciling nhu tinh bot sian dang hat
song clia moOt s6 amylaza quan trong tir cac
chung cong nghiép cua Vién Sinh hoc nhiét d6i
nhu vi khudn Bacillus subtilis, ndim moc
Aspergillus oryzae va A. kawasaki.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Tinh bot sdn cua hang Vedan duoc st dung
lam nguyén liéu nghién ctu.

o-amylaza tir B. subtilis cua Vién Sinh hoc
nhiét déi [11], tinh sach tir enzym tho bang céch
thia bang polyetylenglycol hodc c¢6n etylic.

Amylaza tir moi truong bé mat gao lic cua
nidm moc A. oryzae va A. kawasaki (ching
thuong mai cia Nhat Ban). Qua trinh thu
amylaza dugc thuc hién theo ciac budc sau: trich

ly enzym béang dung dich dém, tla enzym bang
con étylic 96° va sau do tinh sach ti€p bang sac
ky loc gel sephadex. Enzym sach dugc siy dong
kho.

Céc ché pham glucoamylaza GMA 200L va
termamyl 120L (Novo, Pan Mach).

2. Phuong phap

Hoat tinh enzym: hoat tinh d—amylaza dugc
xdc dinh theo phuong phdp Smith va Rose [10].
Hoat tinh GA duogc tinh dua trén lugng glucoza
tao ra khi thliy phan tinh bot bang enzym. Ham
luong glucoza dugc xdc dinh bang cdch do mat
do quang ctua dung dich khi ¢c6 mat thuoc thir
dinitro axit salicilic tai buéc séng 520 nm [7].

Ham Iugng protéin tan dugc tinh theo
phuong phap Bradford [4].

Tinh chat héa 1y ctia enzym: pH opt. duoc
xac dinh bang cdch do hoat tinh clia a-amylaza
trong dém photphat 0,1 M va GA trong dém
axétat 0,15M tai cac gia tri pH tir 3,0 dén 9,0.
Nhiét do t6i uu duoc xac dinh bang cach do hoat
tinh enzym & nhitng nhiét d6 khac nhau tai pH
6,5 d6i v6i a-amylaza va pH = 4,5 doi véi GA.

Anh huéng clia Ca>*: hoat tinh amylaza duoc
xdc dinh tai pH va nhiét do thich hgp khi c6 va
khong c6 Ca** v6i nong do 100-300 mg/1.

Do tinh sach va phan tir lugng clia enzym
dugc nghién ctu bang dién di trén gel SDS
polyacrylamit theo phuong phdp cua Laemmli
[4].

Xdc dinh c4c san pham sau thlty phan: thanh
phan cédc oligosaccharit dugc dinh tinh bing
phan tich khéi phd. Dung dich tinh bot sau khi
thuy phan duoc pha lodng t6i nong do vai
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Mg/ml, sau d6 dugc phan tich trén may MS 1100
ctia hang AGILENT, MyJ. Cic phan tich khai
phé dugc thuc hién tai phong thi nghiém thuoc
Vién Cong nghé hoa hoc.

Nghién cttu kha nang thiy phan mot s6 dang
co chat: tinh bot sdn da hd hda, tinh bot sin
dang hat song, amyloza va amylopectin tich tur
tinh bot sin theo phuong phép ciia Balagopalan
[1], dugc chudn bi v6i noéng do 1%, thém enzym
vGi ham lugng 15 dv/1g co chat (0-amylaza), 20
dv/1g co chat (GA) va sau d6 thuy phan & cac
diéu kién thich hop.

II. KET QUA VA THAO LUAN

1. Mot so tinh chat co ban cua amylaza

Mot s6 tinh chédt co ban cua amylaza gom
hoat tinh dac hiéu, t°, pH t6i uu, anh hudng clia
ion Ca® lén hoat tinh enzym dugc nghién citu.
Két qua dugc ghi ¢ bang 1. Cic amylaza tir vi
khuan hoat dong trong viing pH trung tinh trong
khi amylaza tir ndm mdc c6 hoat tinh cao tai
ving pH axit. Amylaza vi khuan c6 kha ning
chiu nhiét cao, termamyl 120L c6 thé chiu dugc
nhiét do t6i 100°C. Theo Marchal (1999)[6],
tang ham lugng Ca® lam dich chuyén nhiét do
hoat dong t6i wu ctia enzym vé viung thap hon.
Kha nang bén nhiét cua a-amylaza tix B. subtilis
yé&u hon so v6i termamyl, hoat tinh enzym it phu
thuoc Ca®. Cac amylaza tr nAm moc hoat dong
tot trong khoang 50°-55°C, riéng GA tit A. niger
ctia hang Novo cé nhiét do t6i vu 60°-65°C. a-
amylaza tir A. oryzae c6 kha nang hoat dong tot
hon khi c6 mat Ca**, doi v6i GA anh hudng cha
Ca™ khong rd rét. Cac amylaza tir vi khuin B.
sutilis va tit ndm moc A. oryzae, A. kawasaki
(Vien SHND) déu c6 hoat tinh dac hiéu cao hon
so v6i enzym d6i ching termamyl 120L va GA
ctia hang Novo.

Séc ky khoi phé MS ¢6 thé dugc st dung dé
xac dinh chinh xdc phan tir lugng cuia enzym.
Trong diéu kién nghién ctu & nudc ta, trén co s&
so sanh véi cdc tai liéu va cong bo vé tinh chat
clia cdc amylaza [8], s6 isoform va phan tu
luong cua cdc enzym dugc nghién ctiu bang dién
di. C4c enzym sau khi tinh sach duogc cho chay
trén SDS polyacrylamit gel. Thang chuidn duoc
st dung goém bovin serum albumin (66 kDa),
ovalbumin tir 1dong trdng tring (45 kDa),

40

trypsinogen (24 kDa). Két qua cho thdy a-
amylaza tit B. subtilis (enzym ctia Vién SHND)
va O-amylaza tt B. licheniformis (termamyl
120L) c6 1 isoform, khoi lugng phan tir tuong
duong nhau va nam trong khoang 57-58 kDa. A.
oryzae c6 thé tao ra nhiéu amylaza trong nhiing
diéu kién cam tng khic nhau [8, 9]. Khi dugc
nuoi trén moi truong gao lic ¢ diéu kién t6i wu
[12], enzym tao ra la d-amylaza taka-amylaza
c6 1 isoform véGi phan tir lugng 52-53 kDa [9].
GA cta hang Novo (tit A. niger) c6 2 isoform
v6i khoi lugng tuong ung 74 va 96 kDa. A.
awamori var. kawachi, tén thuong mai la A.
kawasaki 12 enzym dugc st dung dé san xuét
rugu saké. Enzym nay c6 3 isoform véi phan t
luong tir 57-90 kDa.

-’
1 2 3 45
Hinh 1. Két qua dién di mot s6 amylaza vi

khuén

1: Bovin albumin (66 kDa)

2, 3: a-amylaza tir B. subtilis tha bang c6n va

bang PEG.

4: a-amylaza A ctia hang “Amano” Conc.,

Nhat Bab.

5: Termamyl 120L.
2. San pham chinh ciia qua trinh thily phan

Trong nghién cttu co ban va trong san xuat
cong nghiép cdc san phdm thily phan tir tinh bot,
thanh phéan va ndng do sdn phiam tao ra boi tdc
dong cua amylaza la hét stic quan trong. Cac
duong don, dudng oligo, dextrin dugc xdc dinh
béng sic ky 1ong cao dp, sic ky loc gel va phan
tich khoi phd MS [8]. Phan tich MS dua trén
khoi lugng cua ciac duong oligosaccharit,
dextrin, c6 thé dinh tinh c4c san phdm chinh tao
ra. St dung két hop MS va sic ky long cao ap,
c6 thé dinh lugng chinh xdc nong do cac chat
nay. San pham chinh tao ra trong qu4 trinh thily
phan tinh bot sdn bang amylaza tir nAm moc va



vi khudn dugc khdo sdt trén thi€t bi MS 1100  AGILENT cua My.

Bdng 1
Mot so tinh chat cua cac amylaza
Phan tu pH toi Nhle tdo Ph? Hoat tinh H?at tm h
R luong uu toi uu | thuoc (dv/ml) dac hiéu
Nguon enzym Isoform (kDa) “C) Ca® (dv/mgP)
Termamyl (B.licheniformis) 1 57-58 |6,5-7,0 95 ++ 3177,9 276,34
o-amylaza tit B. subtilis 1 57-58 |6,8-7,0| 80 - 14275 1331,6
o-amylaza tir A. oryzae 1 52-53 4-5 50 + 512,0 800,0
GA Novo tit A. niger 2 74-96 |4,2-4,5| 60-65 - 2400,0 412,4
GA tir A. kawasaki 3 57-90 |3.,8-4,5 55 - 130,0 1041,6
Bdng 2

San pham chinh khi thiy phan tinh bot sdn bang cac loai amylaza khac nhau

Nguon enzym

San pham thuay phan chinh

Termamyl (B. licheniformis)

DP5, glucoza, DP9

o-amylaza (B. subtilis)

DP6, mot lugng it maltoza, DP3, DP9

o-amylaza tir A. oryzae Maltoza, DP6
GA Novo tit A. niger Glucoza
GA tit A. kawasaki Glucoza

DP3: maltotrioza, DP5: maltopentaoza, DP6: maltohexaoza, DP9: dextrin chita 9 goc dudng glucoza.
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Két qua, khi thuy phan bing amylaza tir A.
kawasaki va glucoamylaza cua hang Novo,
glucoza 1a san phdm chinh cha qua trinh thiy
phan. Maltoza va mot s6 dextrin 12 san phdm tao
ra khi thay phan bang amylaza cta A. oryzae.
Sén phdm chinh khi thily phan bing termamyl
120L 1a maltopentaoza DP5, DP1, DP3 va mot
s0 dextrin nhu DP9. a-amylaza cla B. subtilis
thiy phan tinh bot cho san phdm chinh Ia
maltohexaoza DP6, mot lugng khong déng ké
cdc duong maltoza DP2, maltotrioza DP3 va
DP9 (hinh 1). Tinh chat nay gidp tao ra cic san
pham it ngot, san phdm c6 DE nh6 nhung luong
dextrin mach 16n thap, dan dén do nhdt thap, dé
loc, dung dich trong. Enzym nay c6 thé dugc st

thap.

Str dung cac amylaza c6 kha nang tao mot s6
oligosaccharit nhat dinh, c¢6 thé gitip tang chat
lugng cdc san pham maltodextrin DE thap hay
tao ra cdc oligosaccharit dung trong thuc pham,
y hoc hay cong nghiép duoc.

3. Kha nang thay phan cac dang co chat khac
nhau

Kha nang thly phan tinh bot cia amylaza
phu thudc rat nhi€u vao chiéu dai va do phan
nhanh cla phan tir co chit, thanh phan amyloza,
amylopectin, tinh chat ciing nhu cau tric cua hat
tinh bot [5]. K&t qua qua trinh thuy phan cac
dang co chat khiac nhau sau 3 gio & céc diéu

dung trong san xudt maltodextrin DE  kien t6i wu thé hién & bang 3.
Bdng 3
Két qua thay phan cac dang tinh bot sin bang amylaza
) Luong duong khir tao ra (% so véi luong co chat ban dau)
Co chat Termamyl | o-amylaza | a-amylaza GA Novo GA t
120L (B. subtilis) | (A. oryzae) A. kawasaki

Tinh bot san da ho héa 2,66 1,90 44,60 30,50 21,90

Hat tinh bot sin song 0,31 0,57 3,88 0,23 3,21
Amyloza 0,49 0,31 44,40 25,00 10,90
Amylopectin 5,31 4,85 44,00 21,70 11,70

Da c6 nhiéu cong bd dé cap t6i kha nang
thuy phan kém cac lién két nhanh trong phan tu
tinh bot cia GA, ciling nhu viéc st dung két hop
GA va cic enzym nhu pullulanaza hay
isoamylaza dé tang hiéu sudt ctia qua trinh [8].
Trong thi nghiém nay, GA tr A. niger (hang
Novo) c¢6 kha nang thiy phan amyloza manh
hon mdt chit so v6i amylopectin, con GA tit A.
kawasaki thuy phan 2 co chat trén véi toc do
ban dau gin nhu nhau. Luong dudng khu thu
dugc khi thuy phan tinh bot sidn cao nhat so véi
cac co chat khiac. Duong nhu viéc tach riéng hai
thanh phan amyloza va amylopectin anh hudng
khong t6t 1én kha nang thuy phan ctia GA. So
véi tinh bot sdn da ho héa, kha nang thuy phan
tinh bot sian dang hat song clia enzym tir A.
kawasaki thap hon 7 lan con glucoamylaza tir A.
niger gan nhu khong c6 kha nang thiy phan
dang co chat nay.

Do co ché tic dong khac nhau ma cac Q-
amylaza bi chi ph6i nhiéu hon bai thanh phan va
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tinh chat ctia phan ti co chat. K&t qua cho thiy,
déi v6i a-amylase, kha nang thiy phan
amylopectin 1a cao nhat va kha nang thuy phan
hat tinh bot song la thap nhit. So véi amyloza,
a-amylaza vi khudn tdn cong amylopectin véi
toc do nhanh gap 10 lan (termamyl 120L) va 15
lan (enzym cta Vién SHND). Téc do thiy phan
amyloza rét thap, tuong duong véi toc do thay
phan tinh bot song dang hat. Kha nang thuy
phan tinh bot phu thudc vao ty l¢ amyloza,
amylopectin trong thanh phan. Do ham lugng
amylopectin cao (85%) nén tinh bot san 12 mot
trong nhiing loai tinh bot dé bi amylaza tan
cong, ham lugng dudng khir tao ra bang mot '/,
lugng duong khir thu duoc khi co chét chi chia
amylopectin. C6 thé thdy co chat mach thang c6
di luc kém doi véi a-amylaza vi khudn. Tuy
nhién doi véi a-amylaza tir nAim moc A. oryzae,
dd phan nhanh cta co chat lai khong cé anh
huong gi. Ham luong duong khir tao ra & ca 3
truong hogp co chat tinh bot san da hd héa,



amyloza va amylopectin déu nhu nhau va dat
muc 4,0mg/ml, cao hon nhiéu so véi lugng tao
ra boi 0-amylaza vi khudn. 0-amylaza tir ndm
moc 12 enzym dudng héa v6i san phdm chinh
clia qua trinh thuy phan la maltoza nén lugng
duong khir tao ra khong hoan toan phan anh kha
nang thuy phan néu so sanh véi cac enzym tir vi
khudn. Két qua trén ciing cho thdy 2 loai a-
amylaza nay c6 co ché tan cong phan tlr co chat
khdc nhau. Termamyl thuy phan yéu tinh bot
sin dang hat s6ng, kha nang thuy phan dang co
chat nay cao hon d6i v6i enzym tit B. subtilis.

1. KET LUAN

1. San pham chinh khi thiy phan tinh bot
bang termamyl 120L va oO-amylaza cua B.
subtilis twong tng la maltopentaoza DP5 va
maltohexaoza DP6.

2. a-amylaza vi khuén thiy phan amylo-
pectin tot nhat, con véi hat tinh bot song thi kém
nhat. Toc do thily phan amyloza rat thap. Doi
v6i O-amylaza tir ndim moc A. oryzae, do phan
nhanh cta co chit khong c¢6 anh hudng ro rét.
Kha nang thuy phan tinh bot phu thudc vao ty 1&
amyloza, amylopectin trong thanh phan.

3. Glucoamylaza thily phan kém lién két
nhanh, kha nang thiy phan amyloza manh hon
mot chut so v6i amylopectin. Enzym tir A.
kawasaki thily phan tuong doi tot tinh bot san
dang hat song con glucoamylaza cua hang Novo
khong tac dong 1én dang co chat nay.
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PROPERTIES AND HYDROLYSIS ACTION ON CASSAVA STARCH OF SOME
MICROBIAL AMYLASES

HOANG KIM ANH, NGO KE SUONG, NGUYEN XICH LIEN

SUMMARY

Amylase is one of the most important industrial enzymes in Biotechnology. This study deals with the
investigation of some main properties of amylases from Bacillus and Aspergillus (Institute of Tropical
biology), such as the MW, the temperature, the pH opt, the Ca** effect, the hydrolysis action towards different
substrates, as well as the profile of starch hydrolyzed products.

Ngay nhdn bai: 5-9-2001

43



