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MO PAU
1. Tinh cap thiét caa luan vin

Trong nhing ram gin day, viéc nghién éu i thién céacdiéu
kién nudi dy nhim thu nln enzyme c6 ha tinh cao vait d6 si
dung chdng tronga xuit cong nghdp khdng con 1a @i dac biét 1a
enzyme amylase. Sondrvdé dat ra 1a gia thanhi@ cac ch phim
nay trong déi cao —day chinh 1a rat trong ntiing t ngai cho viéc
rng ding enzymedng rai trong qua trinhaa xuit. Mot trong nhiing
cach lam gim gia thanh chphim enzyme la thay thngudbn nguyén
liéu dac trung trong phong thi ngéin bing cac ngén nguyén ku t
nhién & tién. Va thic #, chingdangduoc sr dung ©ng réi cho &
qué trinh 1én merhg va &n khéng ngoai mc dich nay.

Déi véi nuéc ta, cac an pram phu tir ndng nghép, cong nghdp
ciing nhr tir cAc qué trinh éhbién tha cdng At da cang nhr bot dau
nanh, bt sin thé... Nhing ngwn nguy@n Bu nay \bn di rat ré va &
kiém dodo viéc tin dung chingdé thay thé mot lugng trong duong
cac thanh pin dinh drang trong méi trong nudi dy sinh enzyme la
mot diém nhin quan tong ntim thlcday cac nganh coéng ngig ar
dung cac ch prim enzyme rét cach 6éng rai. Tuy nhiéngé cac ck
phim enzyme nay khiing ding trong céng nghp cé hgu qua cao
nht thi viéc nghién @¢u xacdinh céac tinh cit co ban cia enzyme
truge khi gr dung chang 1a4t can thiét.

Xuit phét fr nhitng khia @nh trén, t6ida chyn dé tai nghién ¢u
cia minh la“Nghién ciru thu nhgn ché phdm amylase & Bacillus
amyloliquefaciens T9”nhim tim raduoc diéu kién nudi dy thich
hop cho qué trinh sintbhg hyp amylase caartmét sb ngubn nguyén
liéu tw nhién qualo thu ntn, tinh cté tirng phin va xacdinh mbt sb
dac tinh @a cké pram enzyme thudugc.



2. Muc dich caa luian van

- Thiét 1ap dugc quy trinh thu nin cké pham amylase trong
MTTN & quy md phong thi ngéin.

- Thar nghiém kha nang thiy phan tinh Bt sin cia cké phim
enzyme thé.

Pé thuc hién muc dich trén, yéu 4u dit ra la nghién €u chon
ngwn ngwn C, N ir nhién thich bp, thu nfn ché prim enzyme va
xacdinh tinh clat caa ching.

3. Noi dung nghién aku caa luan van

- Nghién a@u timdiéu kién t5i uu cho s sinh tng hyp amylase
trong MTTN. Tir d6 thiét 1ap quy trinh thu nén cké prim amylasse
tir ngudbn nguyén ku da dugc chon.

- Khao sét nét b dic tinh @ia cac ch phim amylase thduoc.

- Thir nghém kha nang thay phan tinh bt sin boi ché phaim
amylase thutuoc.

4. Y nghia khoa hpc va y nghia thwc tién cia luan van

- M6 ra thém mt trién vong aia viéc thu nfin enzyme c6 ha
luc cao Bing cach & dung cac &n phim phy, cac ngan nguyén ku
ré tién.

- Giam chi phi &n xuit enzyme & d6 gop pln dap ang dugc
nhu du sr dung chdng trongé xuat cdng nghdp phb bién hon.

- Gop phn giai quyét dugc lugng pké phu pham trong qua trinh
ché bién cong nghdp, giam & nhém méi tnrong

- Gilp 6n dinh ngwn ché phim enzyme trong cdng ndipi ché
bién tao dau ra cho cacam phim ché bién cé s dung enzyme trong
quy trinh 4n xuit.



5. B6 cuc cia luan vian

Luan van gbm cac chrong mic sau:
Muc luc
Mé dau
Chuong 1: Tong quartai liéu
Chuong 2:Déi tugng va phuong phap nghién éu.
Chuong 3: Két qua va thao luan
Két luan va kién nghi
Tai liéu thamkhao
Phu luc
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Chwong 1: TONG QUAN TAI LI EU
1.1. Téng quan W Bacillus
1.2. Téng quan W vi khuan Bacillus amyloliquefaciens
1.3. Tong quan W enzyme amylase
1.4. Tong quan W qua trinh thu nhan enzyme amylaseit vi sinh
vat
1.5. Téng quan W ngudn phu phim tw nhién
1.6. Nhitng nghién aru trong va ngoai nréc
Chwong 2: POl TUQNG VA PHUONG PHAP NGHIEN CUU
2.1.Péi twgng

- Vi khuan Bacillus amyloliquefaciens9.

- Cac ngdn nguyén ku ty nhién: 9t sin thé, Wt gao tring
Khang nhan, gp lat Khang nhan, & dau nanh, bt pké liéu tém, it
c4, tinh Bt sin.

2.2. Phrong phap nghién a@&u

- Phrong phép het hoa gbng

- Banh gia mt do té bao vi khdn bing phrong phapdo quang

- Phrong phap xaalinh hat do6 amylase bng phrong phap
Bernfeld

- Phrong phapdién di nfam xac dinh phan & luong aia
amylase

- Phrong phap thu nin ché phim enzyme thod

- Phrong phéap toandc
Chwong 3: KET QUA VA THAO LUAN
3.1. Haat héa giéng

Té bao vi khdn Bacillus amyloliquefacien¥9 bandau dugc
bao quan trong glycerol 30% diéu kién lanh déng. V6i muc dich
hoat hoa hi chang vi khién treéc khi Sr dung cho nghiénieu, chiing
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t6i tién hanh nudi &y ria trén mdi teong thach. Két qua thu duoc
khuan lac thuan cé dac diém tron, cé 6t I18i ¢ giva, mau ting hoi
duc va c6 mépang ara (hinh 3.1)Pic diém nay gbng i mo t vé
chang Bacillus amyloliquefaciens.

Khuén lac Bacillus amyloliquefaciens T9

Hinh 3.1. Hinhanh khuén lac ching B. amyloliquefaciensT9

3.2.Khao satanh hwéng ngudn carbon (C) va nito (N) tw nhién
dén kha nang sinh tHng hep amylase ngai bao cia B.
amyloliquefaciensr9

Dya vao hamuong N, C trong MTCB va thanh ph protein,
tinh bot cé trong nguyén du dé xacdinh ham kong nguyén Bu
nhién trong duong én bd sung vao ndm thay tié hoan toan ham
luong C, N trong MTCB (Bng 3.1).

Tur do6, chang téi #n hanh kko satanh hrong aia sr két hop
tirng ngwn N wi cac ngwn C khac nhau lén qua trinh sidimg hop
amylase @a ching vi khuin. Haat d6 amylasecia cac riu thi
nghiém sau nudi gy lac 200 vong/phit nhigt d6 40°C, pH = 7,0
trong 24 gb duoc xacdinh theo phrong phap Bernfeld va tinh theo
% so i mau déi chimg 1a MTCBdé xac dinh hiéu qua caa sr két
hop.
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Bang 3.1. Ham irong C, N tr nhién cin bé sung vao mai tarong

nudi cay
Ham krong Ham krong
& . (%) can sr . (%) can sr
thr Ngwn N tr | dungdé thay | Ngwn C tr | dungdé thay
nhién thé hoan toan nhién thé hoan toan
tuw X 2
ngwn N trong ngwn C trong
MTCB (1,3%) MTCB (0,75%)
1 | Botdaunanh| 3,23 Bt sin thd | 1,65
2 Eiot phe liéu 4.64 B?t gao | 1,47
tom trang
3 Bot ca 2,06 Bt gao lat | 1,49

Két qua khao satanh hrong aia sr két hop nayduoc thé hién ¢
hinh 3.2dén hinh 3.5

3.2.1.Anh hwéng cia sr két hep bdt diu nanh va cac ngdn C
nhién

N
=]

1

80 A

% hoat @6 amylase

BEN+BST

a
04,741 1008

86 853b

76 078C

MTCB

R BON+BGT §E)N+BG_L
Coéna ttarc thi nahiém

Hinh 3.2. Anh hwéng cia ar thay thé két hep bt dau nanh voi

cac ngubn
(Cac chr cai

Két qua hinh

C tw nhién khac nhau Ién khi nang sinh amylase

ngoai bao aia B. amyloliquefaciensr9

khac nhau béu thi s sai khac co y ngra thdng ké
(p<0,05)) . .

3.2 cho thy, haat d6 enzyme cao ritt khi két hop

bot dau nanh wi bot sin thd. So éi mau dbi ching, pHin tram haat
do dat dugc trong thi nglim nay la 104,741%zng 4,741%.
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3.2.2.Anh hwéng cia se két hep bdt phé ligu tdm va cac ngdn C
tw nhién

Su két hop caa ot phé liéu tdm va bt sin thé 1a madi teong co
su kich thich 4t 16n dén ar sinh trong va phét tén cia vi khian.
Hoat d6 cua enzyme trong mdiabng nay (120,69%) caooh rat
nhiéu so \bi ha| ar két hop con hi (Hinh 3.3).

O 140 a

% 120,69 )
120 -

0 100

E‘ 100 -

‘g 80 -

=0

= 60 -

—

8' a0 - 27,802C 24 784C

iy = .

N

S o

Cong thic thi nghiém
Hinh 3.3. Anh hwéng cia ar thay thé két hop bdt phé liéu
tém véi cac ngubn C tw nhién khac nhau I&n khi ning sinh
amylase ngai bao aia B. amyloliquefaciensr9
(Céc chr cai khac nhau béu thi sie sai khac cé y ngra
thdng ké (p<0,05))
3.2.3.4nh htmng cia két hep bt ca va cac ngdn C tw nhién

140 123,707 @
103,2670
1201 95,474C 100C

-
N (=} o0 8
(= =) (=} [=]

% hoat d¢ amylase

=]

BC+BST BC+BGT BC+BGL MTCB

Cong thic thi nghiégm
Hinh 3.4.Anh hwéng cia sr thay thé két hop bét ca voi
cac ngubn C tw nhién khac nhau 1én kh nang sinh
amylase ngai bao aia B. amyloliquefacienst9
(Céc chr cai khac nhau béu thi s sai khac c6 y ngia
thong ké (p<0,05))
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Bot ca khi Kt hop Vi cac ngédn C khac nhautuoc sr dung
trong nghién ¢u naydéu cho Kt qua kha quan. PAn tram haat d6
enzymedat dugc cao nhit khi bot ca \6i bot sin thd (123,707%)

T cac Kt qua trén, chang toid ra chon duoc 4 mdi trdong
thay thé dé ching nay sinh amylase caorhso Wi MTCB (Hinh 3.5)

9) 140 130608 1237078
& 120 100 104741 109.267b
>

g 100

@©

. 80
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MTCB BEON+BST BPLT+BST BC+BST BC+BGT
Cong thirc thi nghiém
Hinh 3.5.Anh hwéng cia ar thay thé nguon C, N tw
nhién Ién kha nang sinh amylase ngai bao aia B.
amyloliquefaciensT9

(Céc chr cai khac nhau béu thi s sai khac c6 ¥ ngha

thong ké (p<0,05))
Vi két qua tong hop & hinh 3.5 ching toi rim thay rang:

- Vi khuan c6 kh nang sinh enzymedt nhit trong mdi torong
c6 ar két hop aia bt ca va bt sin thd (123,707%). Ep dén la moi
truong chia Ot phé liéu tdm va bt sin thd. PAn tram haat do so
véi ddi ching 1a 120,69%. Kt qua xa ly ANOVA cho thiy giira hai
mdi truong co chira ot ¢4, Bt sin thd va maéi wrong cé Bt phé ligu
tém, it sin thd khong co1s sai khac (p<0,05). DA6, ar két hop
gita ot sin thd va bt phé liéu tdm $ 1a lya chon thich kyp nhit cho
qua trinh 8n xuit amylasdaé'i B. amyloliquefacien39 ¢ quy mé én
xuat vi hiéu qua kinh # ma né mangal ciing nhr mic d6 gay 6
nhiém méi trong aia ngn nguyén ku nay.
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- Bot sin thod cé tac dng kich thich dt nhat dén kha nang sinh
tong hop amylase i chang vi khién khi phdi hop v6i cac ngédn N
khac nhau.

- Bot gao bao @m ca bot gao tring va go lut déu khéng phi la
ngwn C ir nhién 6t

Toém lai, mdi truong ma chang tdida chon dé thuc hién cho céac
nghién @u tiép theo 1a mdi wong ¢gom bot phé liéu tdm va bt sin
thé. Moi trong nay § goi la moi teong tr nhién (MTTN).

3.3. Anh hwéng cia thoi gian nudi diy 1én kha ning sinh tong
hop amylase @a B. amyloliquefaciensl'9 trong MTTN

Véi muc dich xacdinh thdi diém sinh enzyme cao Ahtrong
MTTN, chdng t6i tén hanh nudi &y ching va xaatinh hait d6 trong
cac khang thoi gian khac nhau. Qué trinh sindnty hop amylasett
chung Bacillus amyloliquefacien$9 dat cao nlat (6,316U/ml)o 32
gio nudi dy. Pay ding la thyi diém ma nit do té baodat cuc dai.
(hinh 3.6)

o
0,759 080 =
= . - G
Eo \‘ 070 3
) e
= .-
0 0,50 i®.
8 4 S
E 0,40
© 2,327 28783 422C  —ppoat 46 (Um)
e
=2 1,682“O _
< —2R1at a6 té bao
o 1 0.1tPDB600Nnm)
T o, ‘

N R
Oh  8h 16h 24h 32h 40h 48h S6h 64h 72h 80h 88h
Theéi gian nubi ciy
Hinh 3.6.Anh hwéng cia thoi gian nudi ciy dén sir phat
tri én vi khuan va haat tinh caa amylase
(Céc chi cai khac nhau béu thi s sai khac cé y ngra
théng ké (p<0,05)
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3.4. Anh hwéng cia pH ban dau lén kha nang sinh %ng hep
amylase i B. amyloliquefaciensr9

Thuc hién thayddi pH caa MTTN va tén hanh nudi &y theo cl
do trén (nhét do 40°C, thoi gian 32 gb) dé khao satanh hrong aia pH
bandau dén kha nang sinh éng hyp amylase @a B. amyloliquefaciens

Tg 14 1 7528
®©12 - 1
0
R 10,153 o«
107 »d
E - 8,206
CU -
<c-:§ 6,448f
<z -
= 44250
O 4 -
T 2, ah :
98 ;
2 12|

5 55 6 65 7 7,5 8 85 9 95 10
pH moi trwona
Hinh 3.7. Anh hwéng cia pH ban dau Ién kha nang

sinh téng hep amylase 161 B. amyloliquefacien T9
(Cac chr cai khac nhau béu thi S sai khac co y

nghia théng ké (p<0,05))

Két qua hinh 3.4 cho thy chung B. amyloliquefacien39 co kta
nang sinh amylasét trong khang pH bandau tir 5,5 — 7 vadat cuc
dai tai pH 6,5 (12,762U/ml). Trong klhag pH kém tinh thi hat do
enzyme 4i giam theo chdu ting aia pH.
3.5.Anh hwéng aia nhiét @ Ién kha niang sinh tng hep amylase
béi B. amyloliquefaciensr9

Tién hanh nudi &y chang vi khidn ¢ cac mirc nhigt 46 khac
nhau. Hat d6 amylaseduoc xacdinh bing phrong phap Bernfeld
(hinh 3.8).

Qua trinh sinhdng hyp amylase &a B.amyloliquefaciend9
xay ra arc dai ¢ nhiét d6 40°C (11,892U/ml) (Hinh 3.8).
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Hoat d6 amylase
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Nhiét @ nuéi ciy (C)
Hinh 3.8.Anh hwéng cia nhiét do 1én qué trinh sinh
tong hop amylase lii B. amyloliquefaciensT9
(Céac che cai khac nhau béu thi s sai khac co y ngra
thong ké (p<0,05))

Ké qua nghién @&u oing cho thy ring, ching
B.amyloliquefacien39 co ti¢ sinh amylase kh&t trong kha@ng nhit
do tir 35 — 48C. Sau 48C ar sinh fng hop enzyme bgiam.

3.6. Nghién @&u qua trinh thu nhan ché pham enzyme thd
kDa

35

97—
66

45

31

21—

14—

Hinh 3.9: Khéi lweng phan tir protein qua phan tich
dién di SDS-PAGE. N
MS: marker (14,4-97,4 kDa); Ava A" la mau enzyme
taa
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Ché phim enzyme thé thduoc duoc két taa bing aceton va xac
dinh phant lugng dia amylase dng phrong phapdién di bién tinh
va khong bén tinh (hinh 3.9).

3.7. Khao sat mbt sb tinh chat ciaa ché pham amylase thu nHn tir
Bacillus amyloliquefaciend’9

3.7.1. Anh hwéng cia nhigt d¢ va d¢ bén nhiét cia ché phim
enzyme tho

Thuc hién phan ang u hdn hop enzyme va € chit & cac nic
nhiét d6 va thvi gian khac nhau. & qua thu ntin duogc trinh bays
hinh hinh 3.10 vadng 3.6

- 14

ml)

i
o

[+

N &

o

Hoat @6 amylase (U/

30 40

‘Nhigtdg phan dng (C) ~ s
Hinh 3.10.Anh hwéng aia nhiét d phan ing dén hoat do
amylase w B. amyloliquefacien T9
(Céc chi cai khac nhau béu thi s sai khac c6 y ngra théng ké
(p<0,05))

Két qua khao satanh hrong aia nhit do dén haat d6 vado bén
enzyme cho ty:

- Khoang nhét do thich lyp cia cké pham enzyme hat dong 1a
30-80°C, trongdd 50°C 1a nhét do téi thich cho enzyme ho dong
(hinh 3.10)

- Ché prim enzyme nayédn & 40 va 56C sau 120 phui (bang
3.6)
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Bang 3.6.Pd bén nhiét cia ché phadm amylase & B. amyloliquefaciens

T9¢pH 6

Théigiana | Phan tram hoat d§ con ki & cac mirc nhiét dé @ (%)

(phut) 40°C 50°C 60°C 7¢°C 8d’C

0 106 100 10G 10G° 10G°

10 98,6° | 98,86° 60,22 38,48 35,2
20 97,02 | 98,49° 35,38 30,78 32,88
30 97,71 | 96,03 34,46 29,28 34,58
40 97,19 | 97,54° | 30,35° | 32,96 20,38
50 97,08 | 9452° | 32,48" | 1757 | 19,77
60 96,66° | 94,14° | 32,48° 21,09 20,07
70 96,66° | 93,199 | 28,87° | 18,07° | 18,99°
80 95,96° | 91,69 26,53 18,07 | 17,6F
90 96,31° | 92,06 18,91° | 20,08° | 16,68
100 95,44 91,3 19,53 17,91¢ 16,06
110 92,27 | 86,77 22,42 15,57 14,37
120 78,92 | 85,82 16,02 15,4 12,08

(Céc chr cai khac nhau béu thi s sai khac cé y ngta thdng ké va
sw sai khéc ti¢ hign dwoc xir Iy theo @t)

3.7.2.Anh huéng aia pH vadp bén pH cia ché phdm enzyme thé

- Hoat d6 cua amylaselat duoc rat thap & pH 4.0 (2.1U/ml/phut)
saud6 ting manh vadat cuc dai tai pH 6.0 (12.686 U/ml/phat).
Khoang pH thich kip cho hat dong aia enzyme #m trong ving acid
yéu va trung tinh (pH=5-7).

- Ché phim enzyme thdat bén sau 120 pli ¢ 3 mic pH dugc
khao sat (Bing 3.7), trongi6 do bén aia enzymey pH 5 va pH 7n
dinh hon so i pH 6.
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Hoat @9 amylase (U/ml)
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16

5

© pH phzin zi"ng8
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Hinh 3.11.Anh hwéng caa pH méi trwang phan wng dén hoat d
amylase ir B. amyloliquefaciensr9 )
(Cé&c chi cai khac nhau béu thi s sai khac co y ngra thong ké

(p<0,05))

Bang 3.7.Pd bén pH cia ché pham amylase ir B.
amyloliquefaciensT9 & 50°C

Theoi gian @ (phat) | Phan tram hoat dd con ki & cac mic pH (%)
5 6 7
0 106 100 100
10 99.f° 08.43"° 98.02°
20 97.06* 96.46 95.26°
30 96.18" 93.1fF 96.04°
40 98.87° 92.71¢ 96.64°
50 99.f° 90.16° 95.44%
60 95.69% 92.91¢ 96.24°
70 97.51" 92.71¢ 95.64
80 94,57 89.37 94.48
90 9457 87.4" 92.2¢8
100 95.47 85.04° 92.68¢
110 91.8%° 86.03° 84.76
120 88.89 83.66 83.17

(Céc chi cai khac nhau béu thi s sai khac co ¥ ngfa thang ké
(p<0,05) va 8 sai khac tl¢ hi¢n dwec xir ly theo &t)
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3.7.3.Anh hwéng cia ion C&* d@én hoat dp va dp bén nhigt cia
ché phdm enzyme thd

Két qua khao satanh hréng aia ion C&" dén haat do va do
bén nhigt caa cké phim enzyme thé cho #ly ring:

- Hoat d6 cia enzyme trongla $ truong hpp voi mau co
sung C&" va khong B sung C& c6 gia ti xip xi nhau.0 mot sb
mac nhiégt do thi mau cé B sung C4& cho hat d6 cao fon nhing
khéngdang K, mot sb trudng hop khéac thi haet do caa miu khong
c6 C&" lai cho gia ti cao fon.

- lon C&"* khong c6 tac ehg lam ting do bén nhigt cia enzyme
theo céc khang thyi gianu khac nhaw cac nirc nhigt do khac nhau.

Quado ching téi nhn thay rang, ion C&" hiau nhr khdng c6 tac
dong ré Bt dén viéc 1am ting do hoat d6 ciing nhr d6 bén nhigt caa
enzyme amylasartchang Bacillus amyloliquefacien$9 duoc nubi

cay trong MTTN (hinh 3.12, 3.13, 3.14, 3.15, 3.16wah 3.17)
18
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Nhigt dé i (°C) d6 51
Hinh 3.12.Anh hwéng cia ion C&* dén hoat 49 amylase fr B.
amyloliquefaciensT9 & cac nhiét d¢ khac nhau
(Céc chr cai khac nhau béu thi s sai khac cé y ngta thong ké
(p<0,05))
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3.8. Thir nghiém kha ning thiy phan tinh bt sin caa ché pham

amylase ir Bacillus amyloliquefaciensl'9
3.8.1.4nh hwéng aia nong dé tinh bgt sin dén hoat dgng thiy
phan aia ché phdm amylase# B.amyloliquefaciens T9

Tién hanh b sung nét lugng & dinh cké phim enzyme vao
dung dch tinh Bt sin voi ndng do khac nhau. Kt qua thiy phan tinh
bot sin cia amylasett Bacillus amyloliquefacien$9 duoc thé hign
6 hinh 3.18

Hoat déng xuc tac qua trinh dly phan @éa enzymeang nhanh
khi tang mng do tinh kot sin tir 1% dén 6%. Sau éng do 6%, hat
do enzyme c6 xudng ting nke vadat cao nlat khi ndng do tinh bt
san 16n nhit 14 10% (21,495 U/ml). Tuy nhiénékqua xu ly théng ké
cho thiy & cac Bng do co chit 6%, 7%, 8%, 9% va 10%eu khéng
c6 sr sai khac. Daté, i cung ndt thé tich enzyme va thtich dung
dich tinh Bt sin sr dung chdng téi néin thiy rang rng do tinh bot
sin phu lop 12 6%.
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nghia théng ké (p<0,05))

3.8.2.4nh hwéng aia nhiét dé d@én qua trinh thizy phan tinh kst
sin béi ché phdm amylase# Bacillus amyloliquefaciens T9
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Qua trinh tiy phan tinh bt sin bsi enzyme amylaseua ching
Bacillus amyloliquefacieng9 xay ra nanh & trong khéang nhiét do tur
50 ¢én 8C (hinh 3.19). Hat d6 xlc tac 6a enzymadat cao nfat tai
70°C (25,238U/ml) va khi nigt 6 phan iing ting cao, hat do xdc tac
ciia enzyme gim han.
3.8.3.4nh hwéng aia pH d@én kha nang thizy phan tinh bit sin bgi
ché phdm enzyme tho

Tién hanhdiéu chinh pH @&a dung ¢ch tinh Bt sin saud6 b
sung enzymelé khao satanh hrong aia pH @ chit &én hat 46
amylase. Kt qua cho thiy kha nang xGc tac qua trinh iy phan @a
amylase trén én oo chit 1a tinh bt sin dat gi4 ti cao nfat & pH 6
(27,866U/ml). \6i pH 4, 5 thi g thay phan éng cho héu qua cao
(hinh 3.20).

= 27,8662

330 24, S?? 24,142

250 15,824C

<

>

e 0 - - -

u T

= 9 10

o X A .
T Hinh 3.20. Anh hu’(rng aia pH dén hoat dong thay

phan tinh bét sin cia ché phAm amylase
(CAc chi céi khac nhau béu thi s sai khac cé y ngfa
théng ké (p<0,05))
3.8.4.4nh huéng qia thei gian thiy phan tinh bjt sin @én hoat dp
cia amylase# Bacillus amyloliquefaciens T9
Quadb thi hinh 3.21 cho ty, khi thoi gian thiy phan canging

thi haat dong thay phan éa ck phim enzyme thé i@ Bacillus
amyloliquefaciensT9 cang ing va theod6é sin phim tao ra cang
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nhiéu. Luong duong khr tao radat cuc dai sau 80 phui (36,637
pumol maltose) va cangisau thi lrong duong tio thanh khéngang
nita ma c6 xu tiéng gam

g 9 33_szp34.085b36'63?a34.35b34.08?34-453b34,35b
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Thei gian &

Hinh 3.21.Anh hwéng cia thoi gian thiay phan tinh bét séin
dén hoat d% ciaa amylase tr Bacillus amyloliquefaciensT9
(Céc chr cai khac nhau béu thi s sai khac c6 ¥ ngha
thong ké (p<005))

Tur két qua thu dugc ching téidé xuit quy trinh thiy phan tinh bt
sin & quy mé phong thi ngéin nhr sau:

Dung dch 1 tinh bt sin 6% Ché phim enzyme amylase

pH:\ | /

U
(6 70°C, 80 phat)

Dich thiy phan

Hinh 3.1. Quy trinh thiay phan tinh bét séin béi amylase ir Bacillus
amyloliquefaciensT9



24

KET LUAN VA KI EN NGHI
1. Két luan

Tur cac Kt qua dat duoc trong nghién €u nay, ching todi
dén mot s két luan nhr sau:

1. P& xacdinh dugc ngubn nguyén ku tr nhién thich hp
cho ching B. amyloliquefacien$9 sinh tng hyp amylase ngo bao
cao va co liu qua kinh € bao @m bot phé liéu tdm va It sin tho.

2. D& xacdinh duoc thoi diém thu nfin enzymedat cuc dai
va cacdiéu kién nudi dy thich yp: thoi gian nuéi dy 1a 32 gb,
t°0p=40°C, pH,,=6,5.

3. P4 xacdinh dugc khdi lugng phan & cia amylase it
Bacillus amyloliquefacieng9 la trén 100kDa.

4. Xéac dinh dugc mot sb tinh cHit caa cké phim enzyme
amylase thu rin duoc khi nudi dy trong MTTN nhr sau:

- Khoing nhit do thich kyp la 40-76C va £,,=50°C;

- Khoang pH thich bp la: 5-7 va plgy = 6,0;

- Enzyme nay &n ¢ hai mic nhiét do 1a 40, 56C vaén dinh
sau 120 phud;

- Po bén pH aia cké prim enzymet 6-7 trong 120 phdi;

- lon C&" bd sung vao gayinh hréng khéngdang K dén
hoat d6 vado bén nhit cia enzyme amylase thiwoc.

5. ba xacdinh dugc cac théng & téi uu cho qué trinh thy
phan tinh bt sin bing amylase thdugc tir B. amyloliquefacieng9
khi nudi diy trong MTTNé quy mé phong thi ngéin:

- Nong d6 tinh bot sin thich kyp nhit 1a 6%;

- Nhiét do thay phan 76C;

- pH dung dch tinh Wt sin 14 6,0;

- Thoi gian thiy phan la 80 phut.
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2. Kién nghi

Nhitng kién ngh vé viéc tiép tuc nghién ¢u phat trén dé tai
nhu sau:

1. Nghién éu |én men &n xuit enzyme i quy mé bn;

2. Nghién @u tinh sch ck phim enzymedé thu duoc
enzyme tinh Kkt hon;

3. Nghién @u tiép tuc vaung ding enzyme amylase vao quéa
trinh thiy phan tinh bt sin dé c6 tré phuc vu cho nganh céng ngip
cac clé pram enzyme thduoc vao cié bién thec pham.



