NGHIEN cUU CAC PIEU KIEN TOI UU CHO VIEC THU NHAN o- AMYLASE

CHIU NHIET TU VI KHUAN Bacillus licheniformis
A study on the optimal conditions for recovery of thermostable o.- amylase from Bacillus
licheniformis

Ngo Xudn Manh', Vé Nhdan Hau', Nguyén Thi Tii’

SUMMARY
The present study was aimed to select and recover thermostable o- amylase from Bacillus
licheniformis. Bacillus licheniformis B56 were selected as the best strain for producing of thermostable
o- amylase. This strain grew well at 37°C on a rice starch medium with a pH of 6.5. The optimal
conditions for activity of thermostable a- amylase from Bacillus licheniformis B56 included a
temperature of 91.11°C, pH of 6.20, concentration of Ca** of 5.02mM.
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1. DAT VAN PE

Enzyme dong vai tro rit quan trong trong nganh cong nghé sinh hoc hién dai. Trong s0 céac
enzyme dugc biét, a- amylase 12 mot trong cic enzyme déu tién dugc dua vao san xuét cong nghiép va
duoc ting dung rong rai trong nhiéu linh vuc nhu cong nghiép dét, gidy, nong nghiép.... dic biét 1a trong
cong nghiép thuc pham (Robert va Barry; 2002). Nhu cdu sit dung ché phdm enzyme nay & nudc ta
ngay cang cao, dic biét 1a cidc enzyme o- amylase chiu nhiét, trong khi d6 san xuét trong nudc van con
nho 1€, da sd phai nhap cta nudc ngoai v6i gid thanh cao (Tran Dinh Man, 2001). V6i pham vi ting
dung rong rai cling nhu lgi ich ma enzyme o- amylase mang lai, yéu cau dat ra cho cdc nha nghién ctu
can 1am thé nao san xuat ché phdm enzyme nay & qui mo cong nghiép c6 chat lugng cao, gia thanh thip
1a vo cung cap thiét. Trong sO cdc ngudn thu nhan enzyme nhu dong vat, thuc vat, vi sinh vat thi viéc
thu héi ché pham enzyme tir vi sinh vat to ra la phuong phap uu viét hon ca vi vi sinh vat sinh san
nhanh, sinh kh6i nho nhung ty 1é enzyme trong t€ bao 16n. Mat khac, moi trudng dinh dudng lai ré tién,
dé ki€ém nén quy trinh san xuét ché€ phdm enzyme kh4 dé dang, hiéu sudt thu héi cao va it ton kém. Bai
bédo nay trinh bay két qua nghién ciu thu dugc vé cdc di€u kién nuoi cdy, thu nhan enzyme - amylase
chiu nhiét tir vi khudn Bacillus licheniformis va cac diéu kién t6i uu cho su hoat dong clia enzyme nay.

2. PHUONG PHAP NGHIEN CUU

Vat liéu nghién cttu gom 2 chung Bacillus licheniformis (B56 va ATTC 27811) trong bo suu tap
giong ciia Vién cong nghiép thuc phdm Ha Noi va Enzyme o- amylase chiu nhiét thu hdi duoc tir vi
khuén Bacillus licheniformis

Cdc phuong phdp phan tich vi sinh dugc lam theo mo ta cia Nguyén Lan Diing (1983) va Vil Hong
Thang (1998). Sit dung phuong phap thir nhanh trén iod (Tong Kim Thudn va cs., 2003) dé tuyén chon
chang Bacillus licheniformis c6 kha nang sinh tong hop o- amylase chiu nhiét ¢6 hoat Iuc cao. D€ thu
nhan enzyme ngoai bao, canh truong dugc ly tam véi toc do 500 vong/phiit, bo can thu hoi dich trong,
dich enzyme duoc bdo quan & 4°C (Carlos va Meire, 2000). X4c dinh hoat tinh clia enzyme theo phuong
phap dimg bang HCl (Tong Kim Thuan va cs., 2003). St dung phuong phap quy hoach hoa thuc
nghiém (Lé Ditic Ngoc, 1998).

Moi truong st dung gdm moi trudng gilt giong LBG: cao ndm mem: 5g; natri clorua (NaCl): 10g;
glucose: 10g; triptone: 10g; agar: 20g, chinh dén pH=7 — 7,2, thém nuéc cat dén 1 lit, hap & 121°C
trong 30 phiit. Moi truong thit hoat tinh LB — Agar: 1% tinh bot tan; bacto- tripton:1%; cao men: 0,5%;
agar: 2%; tinh bot tan: 1%. MT*: moi truong LB agar bd agar. MT1: moi truong LB agar bd agar, co
chét tinh bot tan duoc thay bang bot gao (3%). MT2: moi trudng LB agar bo agar, co chat tinh bot tan
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dugc thay bang tinh bot san (3%). MT3: moi truong LB agar bo agar, co chat tinh bot tan duoc thay
béng tinh bot ngo (3%).
S6 ligu duoc xtt 1i theo chuong trinh MICROSOFT EXCEL va IRRISTAT.

3. KET QUA NGHIEN CUU
3.1. Kha nang sinh tong hop a- amylase cua hai chung Bacillus licheniformis

Sau 48h nuoi cdy, vi khudn c6 kha ning sinh enzyme nhiéu nhat, hiéu s6 dudng kinh vong phan
giai tinh bot 12 1,38 cm. B56 c6 kha nang sinh téng hop enzyme o- amylase cao hon hén so v6i chiing
ATTC27811 (d6 thi 1). Vi vay, B56 duoc ti€p tuc st dung dé tién hanh cdc nghién ciu tiép theo.
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Do thi 1. Hiéu so duong kinh vong phan giai tinh bot ctia hai chiing Bacillus licheniformis

3.2. Chon lua cac yéu t6 cia moi truong lén men

Qua nhiing nghién ctu truée day (Hwang K. Y, 1997; Tran Dinh Man, 2001), tinh bot tan la
nguon co chat cam dng thich hop, tuy nhién viéc sir dung ngudn co chit nay khong mang lai hiéu qua
kinh t€ vi gid thanh cao. Vi vay can tim mot nguén nguyén liéu thay thé tinh bot tan c6 thé thu héi duge
o- amylase cé chat lugng khong kém ma gid thanh lai thap hon. Sau 48h nuoi cdy, hoat tinh cta
enzyme thu duoc 16n nhat. Moéi trudng chita tinh bot tan (MT*) van 1a moi truong thich hop nhat cho su
sinh trudng va sinh téng hgp a- amylase ctia ching B56.
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Kha ning phat trién va sinh téng hop enzyme tai moi trudng MT1 chi kém hon so v6i moi trudng MT*
con cao hon han so véi moéi trudng MT2, MT3. Vi vay, moi truong MT1 duge chon dé thay thé cho moi
truong MT*. Thoi gian 1én men thich hop nhat 1a 48h sau khi cdy vi sau 48h, hoat tinh amylase khong
tang tham chi con giam (d6 thi 2). Bén cang nhiét do, thanh phan pH ciing 1a mot yéu td rat quan trong
anh hudng truc ti€p dén su sinh trudng, phat trién va sinh téng hop enzyme cta chliing B56. Trong qué
trinh 1én men, cdc san pham ctia qué trinh trao d6i chat c6 thé 1am thay déi pH ctia moi trudng, 1am anh
hudng t6i hoat dong cta vi sinh vat. Chinh vi vay viéc lua chon gid tri pH t6i uu va duy tri gid tri nay
trong suot qud trinh lén men 12 rdt quan trong d6i véi viéc nuoi cdy dé thu héi enzyme o- amylase. O
pH = 7,0 sinh khoi dat cao nhat, tuy nhién hoat tinh riéng clia o- amylase dat cao nhit & pH = 6,5 mac
du & pH = 7,0 vi khuén phat trién manh hon, ¢6 ndng do protein cao hon. Vi vay dé thu héi enzyme c6
hoat tinh cao, pH= 6,5 dugc chon 1a pH thich hgp nhat cho moi truong nudi cay.
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Loai dung moi

Str dung chat két tha bang ethanol, enzyme c¢6 hoat tinh cao hon khi két tha bang amonsulfat (40,48
U/mg so v6i 32,47 U/mg). Két luan nay khac vGi két qua cta Giang Thé Binh (2000), st dung
amonsulfat dé két tha enzyme B — glucosidase. Diéu nay cho thdy, cdc enzyme khac nhau thich hgp véi
cac chit két tha khac nhau.

Muén thu dugc ché phdm enzyme kho c6 chat luong cao, sau khi da chon lua duoc dung moi
thich hgp, viéc xac dinh nong do cua dung moi thu hoéi ciing rit quan trong, né quyét dinh hiéu sudt thu
héi, chat lugng clia enzyme va gid thanh san pham.
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P6 thi 5. Anh huéng cia néng do dung moi dén hoat tinh riéng ctia o - amylase

Khi két thia boi ethanol & nong do 75%, hoat tinh riéng cta enzyme thu dugc 1a 16n nhat (51,06
U/mg). O ndng do ethanol 85%, hoat tinh riéng ctia enzyme thu duoc thdp nhat (36,09 U/mg). Két qua
cho thay khi tang dén mot giGi han, nong do con s€ ¢ tic dong va lam giam hoat tinh ctia enzyme (d6
thi 5). Ty 1é gitta dung moi va dich enzyme 1a mot chi tiéu cling rat quan trong. Néu thi€u dung moi s&
khong thu hoi duge hét enzyme c¢6 trong dung dich. O céc ty 1& ethanol/dich enzyme 3/1; 3.5/1 va 4/1,
hoat tinh riéng ctia enzyme thu hdi duoc 1a tuong duong nhau va cao hon cic ty 1é khac (sai s6 duoc
tinh theo chuong trinh Microsoft Excel). Tuy nhién, dé giam su ton that ethanol, ty 1¢ ethanol/dich
enzyme thich hop nhap 1a 3/1 (do thi 6).
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3.4. Téi uwu hoa diéu kién hoat dong ciia enzyme a.- amylase

Nhiét do 1a yéu t6 quan trong nhdt anh hudng téi hoat tinh ctia enzyme, dac biét 1a véi a-
amylase bén nhiét thi viéc nghién citu anh hudng cuia nhiét do lai cang quan trong (Heinen va Lauwers,
1976; Hwang va cs, 1997). Nhiét do t6i uu cho hoat dong ctia a- amylase thu dugc tir ching Bacillus
licheniformis B56 1a 90°C. Khi nhiét do tang tir 30 - 90°C, hoat tinh clia enzyme tang theo, nhung khi
nhiét do tang dén trén 90°C, hoat tinh clia enzyme khong tang ma con c¢6 chiéu huéng giam (do thi 7).
Cung véi nhiét do, pH 1a mot yéu t6 quan trong anh hudng téi phan tng clia enzyme vi né anh hudng
t6i mic do ion héa co chét - enzyme va anh hudng dén do bén protein cua enzyme (Tran Dinh Man,
2001). pH t6i uu cho phan tng cua enzyme o- amylase 1a 6,0- 6,5 (¢ hai gia tri pH nay hoat tinh cua
enzyme la khong khdc nhau). Khi gia tri pH tang tir 7- 8 va giam tir 5,5 xudng 4,0 hoat tinh cua enzyme
giam. Nhung khi pH giam tir 5.5 xudng 4.0, hoat tinh ctia enzyme giam manh hon rat nhiéu. Diéu nay
c6 thé giai thich do enzyme a- amylase c6 thé chiu dugc moi trudng phan tng kiém t6t hon so v6i moi
trudong acid (Hwang K. Y., va cs., 1997).
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Pé thi 7. Anh huéng ciia nhiét do téi hoat tinh ciia enzyme o - amylase
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Pé thi 8. Anh huéng ciia pH t6i hoat tinh ciia enzyme o - amylase
Theo nhiing nghién ctiu cia Hwang va cs., 1997; Heinen va Lauwers, 1976, a- amylase 1a mot
metaloenzyme. Ca™ c¢6 tidc dung 1am tang do bén nhiét clia enzyme nay. Viéc bo sung Ca** vao dich
enzyme s& 1am tang hoat tinh clia enzyme khi hoat dong & nhiét do cao. Khi néng do Ca** b6 sung tang
dén 5mM, hoat tinh clia enzyme o- amylase cao nhat. Nong do Ca™ ti€p tuc tang thi hoat tinh cua
enzyme khong tang. Dé tiét kiém luong Ca*™, nong do Ca™ 5mM duoc lua chon bé sung (do thi 9).
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Do thi 9. Anh huéng ciia nong do Ca** t6i hoat tinh enzyme

Ciac két qua da khdo sat dugc ti€n hanh t6i uu hod bing quy hoach thuc nghiém nhim tim ra diém t6i
wu nhét cho hoat dong clia enzyme a- amylase khi cdc yéu t6 nhiét do, pH, néng do Ca*™* b6 sung tuong
tac 1an nhau. Tir cac két qua thu duoc tai phan 4.1, cdc mic yéu t6 ciia moi truong duoc thiét 1ap tai bang 1

Bang 1. Cic miic yéu té ciia moi trudong

Miic yéu té Nhiét do (°C) PH [Ca™] (mM)
X, X, X,
Miic trén (+) 110 8 8
Mic dudi (-) 50 4 2
Miic goc (0) 80 6 5
Piém sao (+1,215) 116,5 8,4 8,6
Diém sao (-1,215) 43,5 3.6 1.4
Bang 2. Ma tran thuc nghiém
Thi Bién ma hoa Thi nghiém song song Y Sy2
nghiém X, X, X5 Y, Y,
1 + + + 65,11 66,24 65,68 0,64
2 - + + 43,16 43,36 43,15 0,02
3 + - + 65,31 64,13 64,72 0,69
4 - - + 36,12 34,51 35,32 1,29
5 + + - 64,13 63,24 63,69 0,39
6 - + - 41,73 41,31 41,52 0,09
7 + - 67,47 67,21 67,34 0,03
8 - - - 34,51 35,71 35,11 0,72
9 +1,215 0 0 68,22 69,30 68,76 0,58
10 -1,215 0 0 36,13 34,79 35,46 0,90
11 0 +1,215 0 77,21 76,82 77,02 0,08
12 0 -1,215 0 71,29 72,48 71,89 0,71
13 0 0 +1,215 74,09 73,31 73,70 0,30
14 0 0 -1,215 72,22 73,49 72,86 0,81
15 0 0 0 81,23 82,31 81,77 0,58

Tinh déng nhat phuong sai clia thong s6 t6i uu dugc kiém tra bang cach dp dung chuidn Kohren
CSymax 1,29
s 185
Chuén Kohren duoc tra & mifc y nghia a= 0,05 va bac tu do f = 1 (tra bang 6 phan vi phan bo
Kohren G, vé6i p = 0,05)

G, =0,165



G,=0,471 - G< G,
Nhu vay 1a phuong sai dong nhat, tic 1a cac thi nghiém dugce ti€n hanh véi cing mot sai s6 nhu nhau.
Dung chuén t- students, dugc tra & miic y nghia o = 0,05 va bac tu do f = 15x(2-1) = 15
t=2,131
Sau dé lap bang kiém tra tinh c¢6 nghia ctia cdc hé s& hoi quy

Bang 3. Hé so hoi quy

Hé s6 X, 2 S,? t,S, So sanh Két luan
b,=81,131 15 0,523/(15x2)=0,017 0,281 81,131>0,281 C6 nghia
b,=13,395 10,952 0,523/(10,952x2)=0,051 0,329 13,395>0,329 C6 nghia
b,=1,634 10,952 0,523/(10,952x2)=0,051 0,329 1,634>0,329 C6 nghia
b,=0,241 10,952 0,523/(10,952x2)=0,051 0,329 0,214<0,329 Khoéng cé nghia
b,,=-2,132 8 0,523/(8x2)=0,033 0,358 2,132>0,358 C6 nghia
b,,=0,768 8 0,523/(8x2)=0,033 0,358 0,768>0,358 C6 nghia
b,;=-0,322 8 0,523/(8x2)=0,033 0,358 0,322<0,358 Khong c6 nghia
b,;=-19,527 4,361 0,523/(4,361x2)=0,056 0,522 19,527>0,522 C6 nghia
b,,=-4,401 4,361 0,523/(4,361x2)=0,056 0,522 4,401>0,522 C6 nghia
b;,=5,195 4,361 0,523/(4,361x2)=0,056 0,522 5,195>0,522 C6 nghia

Bang 3 cho thdy céc hé sd b,, b;; khong c6 nghia va bi loai khdi mo hinh, do vay ham muc tiéu c¢6 dang:
Y=81,131 + 13,395 X, + 1,634 X, - 2,132 X, X,+ 0,768 X, X5-19,527 X2 - 4,401 X,2 - 5,195 X2
Tinh thich ting clia mo hinh duoc thé hién & bang 4

Bang 4. Tinh thich iing ciia mé hinh

Thi nghiém Bién mi hod — _ )

X, X, X, Y, Y A=Y,-Y A
1 + + + 65,675 65,673 0,002 0,00
2 - + + 43,260 43,147 0,113 0,013
3 + - + 64,720 65,133 -0,413 0,171
4 - - + 35,315 34,079 1,235 1,527
5 + + - 63,685 64,137 -0,451 0,204
6 - + - 41,520 41,610 -0,090 0,008
7 + - 67,340 66,669 0,670 0,450
8 - - - 35,110 35,616 -0,506 0,256
9 +1,215 0 0 68,760 68,580 0,179 0,032
10 -1,215 0 0 35,460 36,030 -0,570 0,325
11 0 +1,215 0 77,015 76,619 0,396 0,157
12 0 -1,215 0 71,885 72,649 -0,764 0,584
13 0 0 +1,215 73,700 73,462 0,237 0,057
14 0 0 -1,215 72,855 72,462 -0,607 0,369
15 0 0 0 81,770 81,131 0,639 0,408

Phuong sai thich tng dugc tinh
1 - 4 1 4559=0,651
S 2= )= % )
tu N—KZ(yu YU) 15—8

Trong do6:

N: S6 thi nghiém

K: S6 hé s0 c6 nghia ctia phuong trinh héi quy

Dé kiém tra tinh thich tng ctia mo hinh ta dung chuén Fisher
_nS,’ 2.0,651

F
‘ s, 0523

=2,489

Chuén Fisher duoc tra bang & mitc y nghia o = 0,05 véi bac tu do:
f,=N-K = 15-8 =7
f,=N (n-1) = 15x(2-1) =15



TacoF,;5=29
Nhur vay Fy < F, ¢6 nghia 1a mo6 hinh trén tuong thich véi thuc nghiém & mic y nghia o = 0,05
Tir m6 hinh hoat tinh clia enzyme a- amylase, cdc diém t6i vu dugc tim bang cdch dao ham Y
theo 1an luot cac bién dugc mot hé 3 phuong trinh bac mot 3 bién sd:
Y'(X) =0=13,395- 2,132 X, - 0,322 X; — 2x19,527 X,
Y'(X)=0=1,634-2,132 X, + 0,768 X; — 2x4,401 X,
Y'(X) =0 = 0,768 X,- 2x5,195 X,
Giai hé phuong trinh, thay vao cong thic tinh todn dugc cdc diéu kién t6i wu cho hoat dong clia
a- amylase: nhiét do 91,11°C, pH 6,20, néng do Ca™ 5,02mM,

4. KET LUAN

Chung vi khuén Bacillus licheniformis B56 c¢6 kha ning sinh téng hop o- amylase chiu nhiét ¢
hoat luc cao. Diéu kién nuoi cdy thich hgp cho su phét trién va sinh téng hop enzyme a- amylase cla
chiing B56: moéi truong co chat tinh bot gao, nhiét d6 nuoi cdy 37°C, pH moi truong 6.5, thoi gian 1én
men 48h. Dung moi thich hop nhat dé thu hdi enzyme: ethanol 75%, ty 1¢ ethanol/dich enzyme: 3/1.
MO0 hinh tdc dong cua cac yéu t6 nhiét do, pH, nong do Ca*™:
Y=81,131 + 13,395 X, + 1,634 X, - 2,132 X, X,+ 0,768 X, X;-19,527 X;* - 4,401 X, - 5,195 X;’

Cédc diéu kién t6i uu cho su hoat dong cla enzyme o- amylase thu dugc tir ching Bacillus
licheniformis B56: nhiét do 91,11°C, pH 6,20, nong do Ca™ 5,02mM.
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