i T s

CONG NGHE ENZYME
ENZYME TECHNOLOGY

()

Sodexho

%PEPSIGO
DE -oae
20/09/2011 11:21 SA :
@i Céng nghé enzyme

ho

+ “Without enzymes there can be no life”.

. Enzyme la cac phirc ho'p protein hinh ciu, trong te
bao song, thwc hién cac xtc tac sinh héa chuyen déi
co’ chat mot cach nhanh choéng.

+ Cong nghé Enzyme I sw san xuat enzyme cho cac
muc dich céng nghiép ché bién thwe pham, y hoc,
phuc héi sinh hoc (bioremediation),...
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ﬁg Coéng nghé enzyme
San xut va stiv dung enzyme I linh vyc thanh céng nhét cua
CNSH va gia tang 12% hang nam trong suo6t 10 nam qua.
C6 hon 400 cong ty khidp thé giéi san xuat enzyme, chau au
chiém da s6 (60%)

Table 5.2 | ADPEORIALE ZANal wosls procuaTion of
sum indus il eneymes

lable 5.1 Diszibecion of bullsroduced
onEynes by vETe
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@i Coéng nghé enzyme

ho

+ Do c6 cau hinh gap cuon rat phwc tap nén moéi enzyme
chi xuc tac dwoc phd hep co’ chéat, trong mot gii han
co’ chét va nhlet do.

* Trong trng dung coéng nghlep, tao san pham cé chat
lwong cao, it san pham phu, dé tinh sach,.

* Enzyme khong doc va c6 kha nang bi phan giai (than
thién moi trwong).

+ Co6 thé dwoc tao ra mot Iwcvng I&n nho vi sinh vat.

* Tham gia giai quyet cac van dé xa hoi hién dai: san
xuat Iu’ovng thwe, thiéu hut va bao tén ning Iuwng, cai
thién moi trwwong, cuing véi cac irng dung y hoc.
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@;@ Vai tro xuc tac ciia enzyme

* Nang Iwong hoat hoa tire 1a mire nang lwong cac
chéat tham gia phan (rng phai dat dworc.

+ Chét c6 tac dung thic day téc dé phan (rng héa
hoc dwoc goi la chat xuc tac.

+ Enzyme khéng lam léch vi tri can bing ma né chi
lam phan (rng chéng dat trang thai can bang.
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L Vai tro xuc tac ciia enzyme

Phén (ng Sacch +H,0- gl + fructose | H,0,— H,0 + 1/20,
(calo/mol) (calo/mol)
Khéng xtc tac | 32.000 18.000
Xuc tac vé co | (H*) 25.000 (Pt) 11.700
Enzyme (saccharase) 9.400 (catalase) 5.500
29/09/2011 11:21 SA 7 oS
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L Vai tro xuc tac ciia enzyme

Bic didm

Chét xtic tc vé co

Chét xtic tc hiru co

Bén chét héa hoc

Phan tir nhé gdm vai
nguyén té (Pt, HCI...)

Dai phén tir protein

Ting téc d6 phan
(rng

102106 1An

108 - 10" 1An

Céc didu kién:

Cao (> 100%)
Acid ho3c ki#gm manh
Cao (vai atm)

Thép (36 — 45°)
pH sinh ly
Ap suét khi quyén (1 atm)

Nhiét d6 thich hop

Cao (100°)

Thép (36 — 45°)

pH thich hgp nhat

Acid hoéc kiém manh

pH sinh Iy
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ﬁé Phan loai enzyme theo cau tao

Apoenzym hay apoprotein: chi cé protein trong thanh
phan cau tao ctia né.

Coenzym: enzym c6 protein két hop véi phan tir kim
loai tao thanh phtrc hiru co’ — kim loai.

Cac dong yéu t6 dwoc goi l1a nhém ngoai prosthetic.
Con phirc chat chira ca hai yéu té dwoc goi la enzym
hoan chinh - holoenzym.
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Danh phap quéc té va phan loai
enzyme

@

b

Phén loai:

* Oxidoreductase: xdc tdc phan @ng oxi héa khuw,
chuyén electron, H, O.

« Transferase: xic tdc phin ng chuyén nhém chitc
ning tif chit cho sang chi't nhan.

» Hydrolase: xic tdc phan Wng thuy phan (Hydrolysis
reaction).

P
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Danh phap quoc té va phan loai

enzyme

« Danh phap:
* Tén théng thwong: trypsin, pepsin, renin.....
+ Tén hé théng: tén co chét - tén kiéu phan (rng

Pyruvate — decarboxylase la enzyme khir CO2 ctia

acid pyruvic.

Glucophosphate — isomerase la enzyme gilp

chuyén géc phosphate trong glucose.
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@;@ Danh phap quéc té va phan loai
enzyme

« Lyase: xiic tic phan @ng cit lién két héa hoc (chemical

bonds)

« Isomerase: xtc tic phan ing chuyén héa mot cd chat thanh

mot dang dong phan ciia n6 (isomer)

* Ligase: xiic t4c phan Wng lién két 2 nguyén ti (C-0, C-S, C-

N, C-C, phosphoric ester, C-kim loai)
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STT Nhém enzyme Phan (rng xuc tac
1 Oxidoreductase |Chuyén e-, H+ hodc nguyén tir H) A-+Bo A+B-
2 Transferase Phén (png chuyén nh6ém chiec AB+CoA+B-C
3 Hydrolase Phén (rng phan ly nhé& nwéc ( thuy gidi) (chuyén nhém
chirc cho phén tir nwérc) : A-B + H,0 & A-H + B-OH
4 Lyase Phén img chuyén h6a nh& bd sung nhém chirc vao
lién két d6i hodic tao lién két d6i nh 1y di nhém chire
(phén gidi khéng c6 nwé&c tham gia)
XY
I
A-B & A=B + X-Y
Isomerase Chuyén nhém chirc trong phén tir tao céc dang ddng
5 phén
XY YX
N
A-B o A-B
6 Ligase Téng hep lién két C-C, C-8, C-O va C-N nh phén ing
trung nguwng lién hgp véi sy thiy gidi ATP.

ﬁg Danh phap quéc té va phan loai

enzyme
| Clazs | Reartion type Imnpartant subelazsas
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enzyme
Class Resction Lype [P porLant subclasses
< = Reduction equivaent
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@  Tinh dic hiéu cia enzyme

» Dac hiéu phan tng
+ Pic hiéu co chéat
— Pic hiéu tuyét doi
— Pic hiéu twong déi
— Dac hiéu nhém
— Dic hiéu dong phan quang hoc
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ﬁg Dac hiéu phan trng
* Oxy hoa nho oxydase:
R(%HCOOH +1/20, — RCOCOOH + NH,
NH2
» Khtr carboxyl nh& decarboxylase:
R(?HCOOH ——— RCH;NH, +CO,
NH,
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Dic hiéu tuyét doi

Urease
Urea R CO, + 2NH,;
NH,-CO-NH, H,0
Acetamide Urease Khéng xay ra
—
NH,-CO-CH, H,0
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FHZ—O—CO -R; UPASE  CH,-O-H HOOC-R,

CH -0-CO-R,™ 5.y ' CH-O-H +HOOC-R,
CH,-0-CO-R, CH,-O-H HOOC-R,

Enzym c6 kha nang tac dung 1én mét kiéu néi hoa hoc nhéat
dinh trong phan tr co chat ma khéng phu thudc vao cau
tao ctia cac phan tham gia tao thanh kiéu lién két dé.
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Pac hiéu nhém

g’ Carboxyl peptidase R’
R—C—N—CH-w R - C - OH + NH,~CH ---
| H,0 I 7
O H éOOH 0 COOH
|R’ Carboxyl peptidase IR,
R-G-N-QH- —5— R-G-N-¢H =
O H CH, O H CH,
COOH COOH
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Chymotrypsin Has A Site for Specificity

@

Pic hiéu déng phan quang hoc

OOH Fumarathydratase
HO—{H &H—COOH
H-COOH ___ ' . HOOC-CH +H,0
L — malic Acid fumaric
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Specificity of Ser-Protease Family

Trypsin Chymotrypsin Elastase
cut at Lys, Arg cut at Trp, Phe, Tyr cut at Ala, Gly

v

. . Sﬁallow and |
O 7 non-polar
pocket

Active Site




E ) Enzyme

+ Co6ng nghiép téng hop enzyme can thiét cho nganh
céng nghé thwe pham va nwéc giai khat. Enzymes
cling dwge s dung trong phén tich y hoc va céng
nghiép va ngay nay ching dwoc thém vao bot giat
(cellulase, protease Ilpase)

* Enzyme cé thé dwoc tong hop béi thwe vat, dong
vat, vi sinh vat hodc nuéi cay mé dong thwe vat

+ Cac enzyme ddng thwc vat cé thé dwoc tong hop
nh& qua trinh 18én men vi sinh vat. Hau hét cac
enzyme dwoc tong hop trong tropophase thi
amylases (b&i Bacillus stearothermophilus) dwgc
tong hop trong idiophase, vi vay né la chat bién
dwong thor cap.

P
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i Lich str phat trién enzyme
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1897, Eduard Buchner phat hién kha nang Ién men cta
dich chiét nAm men. 1907, 6ng nhan nobel prize cho
phat minh “cell free fermentation”

1926, James B. Sumner két tinh enzyme urease va 1937
cho enzyme catalase.

1930, Northrop va Staley két tinh enzyem pepsin.

Thé chién thir 2, san xuét khang sinh theo qui mé céng
nghiép.
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ﬁ@ Cau truc lysozyme
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Cudi thé ky 18 dau thé ky 19, sw phan giai cac chat
nho enzyme da dwgc ghi nhan nhwng co ché van
chuwa biét.

Thé ky 19, Louis Pasteur phat hién mét chat cé kha
ndng xic tac trong qua trinh 1én men chuyén héa
dwong thanh rwou goi la ferment cé trong té bao ndm
men.

1877, Wilhelm Kuhne, sinh ly hoc nguwei Dlirc dau tién
dung thuat ngi» enzyme.

Thé chién thr 1, Weitzman san xuét aceton & Anh.

P
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ﬁé Lich str phat trien enzyme

Lysozyme la enzyme dugc xic dinh cdu tric ddu tién
va nam 1965.

1969, xay dung qui trinh cong nghiép sin xuat amino
acid sit dung enzyme.

1972, Boyer et al. 4p dung k¥ thuat di truyén trong
cong nghé enzyme.

1973, san xuit aspartic acid bing 1én men ¢4 dinh t&
bao.

1984 d&n nay, phat hién hang trim loai enzyme khac
nhau va ng dung rong rai.
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Céng nghé san xuat enzyme tir vi
sinh vat

29/09/2011 11:21 SA 30
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.ﬁg Sinh vat nhw mét hé théng mé ché
tao enzyme

Sinh vat dwgc xem nhw hé théng mé lién quan mat
thiét dén qua trinh trao ddi chét gitra té bao va moi
trwong bén ngoai.

Qua trinh trén 1a con dwéng chuyén hoa chinh déng
vai trd quan trong chu trinh chuyén hoa cac chét trong
tw nhién.

Cac phan (rng trong va ngoai té bao trong chu trinh
chuyén héa trén dwoc xtc tac béi mot chat xic tac
sinh hoc ¢6 ban chét protein, dwoc goi la enzyme.

Tuy theo noi xtic tac trong hodc ngoai té bao: enzyme
nodi bao va enzyme ngoai bao.

29/09/2011 11:21 SA 3
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i Uu thé

b

Enzyme thu nhan tir vi sinh vat c6 hoat tinh cao

Chu dong vé nguyén liéu nudi cay va giéng vi sinh vat

Chu ky sinh trwéng cia vi sinh vat ngan nén cé thé

thu hoach nhiéu lan quanh nam

+ Co6 thé diéu khién sinh tdng hop enzyme dé dang theo
hwéng c6 lgi vi vi sinh vat c6 kha nang cam ng véi
méi trwéng rat nhanh

+ Gia thanh twong déi thap vi méi trwong nudi cly
twong doi ré, don gian, dé té chirc san xuét.

+ Vi sinh vat cé thé téng hop cung lic nhiéu loai

enzyme khac nhau.
29/09/2011 11:21 SA 32
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ﬁé Nguon enzyme chu yeéu tir vi sinh vat

1960, 70% enzyme tir thwc vat va dong vat

Ngay nay, enzyme tir ngudn vi sinh vat chiém 90% thi
trwong

Vi sinh vat 1a ngudn enzyme duy nhét trén qui mé cong
nghiép.

Chuyén héa khéi lwgng I1&n co chét.

Nguyén ligéu san xuét ré tién, dé kiém, khong bi bién
dong theo mua.

29/09/2011 11:21 SA
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ﬁé Nguon enzyme chu yé€u tu vi sinh vat

Hoat tinh enzyme cao nhét

Téc dd sinh san nhanh

San xuét chi yéu nh& vao qua trinh 1én men chim.
Vi sinh vat san xuét enzyme nh& théng tin di
truyén cta chinh né va nguén gene dwoc chuyén

vao.
« T6éc dd sinh téng hop enzyme c6 thé diéu khién
dworc.
29/09/2011 11:21 SA 34
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ﬁg Tuyén chon giong vi sinh vat cho
enzyme c6 hoat tinh cao

+ Cac nha di truyén hoc khi chon Iwa cho céng
nghiép san xqét enzyme phai tim nhitng dac tinh
mong muon toi wu:
— san pham enzyme cao
— khéng phu thudc chat cam trng
— dé dang thu nhan...

+ C6 géng loai bé hodc trc ché nhirng dic tinh
khéng mong muén
— nhirng chat déng bién dwéng cé hai
— mui, mau...

29/09/2011 11:21 SA 35
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ﬁg Chon loc chung san xuat enzyme.
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ﬁg Ban chat sinh hoc cua enzyme

Enzyme dwoc tao ra trong té bao sinh vat

Enzyme tham gia phan (¥ng ca trong té bao séng va khi
dworc tach khoi té bao song.

Enzyme tham gia phan (ng trong diéu kién nhiét do on
hoa.

Enzyme tham gia xUc tac tlr giai doan dau dén giai
doan giai phéng hoan toan nang lwong dw triv.

Enzyme c6 thé thwc hién mét phan tng don lé.

Phan (rng c6 enzyme gilp tiét kiém niang lwong.
Enzyme chiu sw diéu khién cua gene va diéu kién phan
trng
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ﬁé CAu tric enzyme
Trung tam hoat ddng (active site)

+ Co’ chat c6 cau tric phan tir thich hgp véi trung
tam hoat déng clia enzyme méi cé thé két hop
véi trung tam hoat dong tao phirc enzyme — co
chét.

Cac loai enzyme thwong tao ra trung tam hoat
dong c6 cau triuc khong gian nhét dinh.

Thuyét trung tam hoat déng linh hoat cia
Koshland: co chat l1am thay ddi cau tric khong
gian cua trung tadm hoat dong, giup trung tam

hoat déng tham gia xuc tac.
Nguyén Hiru Tri 3
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ﬁ@ Cac tién chat enzyme

- Tién enzyme (proenzyme; zymogen): mot sé6 enzyme
khong cé kha ning xtc tic ngay sau khi dwoc téng
hop ma phai trai qua mét giai doan bién dbéi nhat dinh
(giai doan hoat hoa).

+ Tién enzyme trai qua giai doan hoat hoa nham loai bo
doan peptide che lap trung tam hoat dong enzyme.

Pepsinogen - pepsin
Trypsinogen - trypsin
Chymotrypsinogen > chymotrypsin
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Foy CAu tric enzyme
Trung tam hoat ddng (active site)

+ Trung tam hoat déng: nhém héa hoc tiép xtc trwc
tiép co chat; nhém hoéa hoc khéng tiép xic co
chat nhwng tac dung trwc tiép dén qua trinh xic
tac.

+ Gém cac amino acid c6 nhém hoa hoc hoat dong
manh; ion kim loai; nhém chirc ciia coenzyme.

« Enzyme thé cé mét, hai, tham chi 4 trung tam hoat
dong.
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T Tetianen 144 kDa

2 AcTive cente
I EEIER substrale Mobile Coenzyme
Frarntinl lactate) Do (NAD =)
aming Creyme
i prastein

ﬁg Y nghia qua trinh xuc tac trong
té bao sinh vat
+ Giam ning lwong hoat hoa > gén lidn qua trinh
tién héa sinh vat.
- Tang téc do phan (ing sinh héa trong co’ thé, gitp
té bao ting nhanh vé s6 lwong va khéi Ivgng.
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@E Co che tac dung cua enzyme

Trong phan (rng cé enzyme, co chat dwoc hoat
héa manh, thay ddi tinh chat héa hoc > san pham
clia phan (rng.

Qua trinh xic tac clia enzyme gém 3 giai doan:
Giai doan 1: enzyme két hop co chat bang lién két
yéu tao phirc hop tam thoi.

Giai_doan 2: Co chat bj thay doéi cau hinh khéng

gian.
- Giai_doan 3: san pham dwoc tao ra va tach khoi
enzyme.
E+S 2 ES =2 EP = E+P
29/09/2011 11:21 SA 3

Nguyén Hiru Tri ﬂ

@i Mo hinh “chia va khéa” cia Fisher

ho
(1894)
Co chat
Trung tam
hoat dong \ Co chat
cha
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&;}h Phwong trinh déng hoc
Michaelis - Menten

1913, Michaelis va Menten xay dwng phwong trinh
dong hoc giai thich phan trng xtc tac cé enzyme.
Phwong trinh thé hién méi quan hé giira van téc
phan trng véi nong dé co’ chat va enzyme.
Enzyme két hop co’ chét tao phirc ES.

Phirc hop chuyén héa tao san pham P, enzyme
dwoc giai phong va tiép tuc xic tac phan trng
méi.

29/09/2011 11:21 SA a7
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@:@ Co ché tac dung c1"1a enzyme
Ién co’ chat

substrate 2

substrate 1
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@ M4 hinh “khép cam ng” cia Koshland

(1958)
Cd chat I
Co chat

Trung tam

hoat dong
—_—
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& Phuong trinh dong hoc Michaelis -
. Menten
VomazlS1 Wy maximurr velodity
i e et
& Klll I (;] g
+ V,:vantéc ban dau clia %
han tn £ -
. smax: Vél? t6c téi da cﬂa g %Vmag i““-halil‘naxi'num'.’aloc:it\.I
phan ng i
+ [S]: ndng do co’ chét. |
Kr.n substrate
., Michzelis constart) concentration
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@ Cac yéu td anh hwéng hoat tinh
b

enzyme
- Nhiét do
« pH
+ Chét kiém ham
+ Chét hoat héa
29/09/2011 11:21 SA ° Nguyén Hira Tri iIFG
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C pH

b

+ pH anh hwéng dén mirc do ion héa cua enzyme
va co’ chét.

+ Tuy enzyme sé c6 pH t6i wu khac nhau.

- Pé dat hiéu qua xuc tac, nghién ctru va xac dinh
nhiét do va pH téi wu cua enzyme la rat quan
trong.
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@i Nhiét do

Téc do phan rng ti 1& thuan v&i nhiét dé trong mét gioi
han nhat dinh.

Nhiét d6 twong rng voi té'c doé phan (rng enzyme cao
nhat dwoc goi la nhiét do toi wu.

Mbi enzyme c6 nhiét do t6i wu khac nhau

Nhiét do cao hon nhiét doé t6i wu, hoat tinh enzyme
giam > enzyme bi bién tinh.

+ @ nhiét @6 thap hon nhiét dé t6i wu, hoat tinh enzyme
yéu nhwng cé thé ting tré lai khi ting dan nhigt do.
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@h  Anh hwéng cda nhiét do

ho

Tamperabye Y0 200 32 40 50 €0 30 B0 3C 100170
1S S ]
Microbial renngt —— —
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5 bty - amylage ——— ——
B. ficheniformie o - amylase
A ovyzas [3- galactosidase —  ———

Stablity optron
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@i Anh hwéng nhiét do, pH

b
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@;@ Anh hwéng cta pH

Microbial rennet

A wryzay @ - amylase

B. subiilis @ - amylase

0. tizheinifornly o - amylasc
A oryzaz - galactosidase —m0¥—————
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@n Cac yéu té anh hwéng hoat tinh
e enzyme- Chat hoat héa

+ Gilp tang hoat tinh enzyme & ndng do nhét dinh.

« Tac dung e ché khi virot qua néng doé nay.

+ Giup pha v& mét s6 lién két trong phan ti tién
enzyme hoac phuc hoi cac nhém chirc nang trong
trung tam hoat dong ctia enzyme.

@

g Anh hwéng cua pH
Enzyme Ngudn gic pHop
Pepsin Dich vi 1,8
Trypsin Dich tuy 8
Chymotrypsin Dich tuy 8,1- 8,6
Amylase Nudc bot, dich tuy 7,0
Lipase Dich tuy 7,0-17,5
Phosphatase acid Tuy&n tién ligt 50-5,6
Phosphatase kiém Xuong, gan 8,6-9,1
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@N Chat kim ham va hoat héa enzyme

Chét hoat hoa: 1a chat 1am tiang hoat tinh cta enzyme,
chiing c6 ban chét hoa hoc khac nhau.

Chét kim ham: La chat lam giam hoat tinh cia enzyme

do lam giam ai lwc cta enzyme vé&i co chat hoac lam
A 2 ~ re . A

enzyme mat kha nang ket hop véi co’ chat.
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@ Céac yéuto anh hwéng hoat tinh
- enzyme — chat kim ham

+ Chat kim ham lam giam hoat tinh enzyme nhuwng
khong bi thay déi b&i enzyme. Co’ ché kim ham c6 thé
thuan nghich hoac khéng thuan nghich.

— Chéat kim ham canh tranh
— Chéat kim ham khéng canh tranh
— Kim ham bé&i san phdm phan (rng

29/09/2011 11:21 SA 60 Nguyén Hiru Tri 4"'
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& Kim ham canh tranh

b

Cé cau trac gan giéng co chat, né két hep véi trung
tam hoat dong ctia Enzyme do dé chiém ché cuia co chat
va lam giam hoat tinh Enzyme (H):

E+S > ESH>E+P

E+1 —» El+S — El + 8 (I 1a chit (rc ché canh tranh).

13y Reaction

X 2 i -*

Enzyma bind: cubscrate  Enryme relesses produce

“”.::T:.‘.';‘,“'c'"’ : o
Sd-&

Innlbiz=r cempates
whth subatracs
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iy Kim ham khéng canh tranh

b

C6 cau tao hoa hoc khac co’ chét, gan véi enzyme & vi tri
khéng nhét dinh, cé thé & ngoai trung tam hoat déng

A

29/09/2011 11:21 SA 62 Nguyén Hiru Tri 4

& Chat kim ham khéng canh tranh

+ Két hop v&i enzyme & vi tri ngoai trung tam hoat
dong

> lam thay ddi cdu tric khéng gian phan tor
enzyme, dan dén giam hoat tinh enzyme.

+ Trong trwong hep nay, enzyme vin két hgp co
chét.

* Mirc d6 kim ham khong phu thudc vao sw twrong
quan giira ndng dd co chat va chat kim ham.

29/09/2011 11:21 SA 63
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ﬁé Kim ham bé&i san pham phan trng

San pham P sau phan (ng déng vai tro giéng chat
kim ham khéng canh tranh.

29/09/2011 11:21 SA 64
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@ Phwong phap xac dinh hoat tinh
- enzyme

«  Xac dinh lwong co’ chat mét di hay lwong san pham
tao thanh sau mét thoi gian nhat dinh va lwong
enzyme xac dinh (phwong phap pho bién)

«  Xac dinh thoi gian can thiét dé enzyme khao sat bién
dbi mét lwong co chat mét di hay thu dwoc lwong
san pham nhét dinh.

+  Xac dinh néng dé enzyme can thiét trong mét thoi
gian nhét dinh c6 thé tao thanh san phdm hodc bién
dbi mot lwong cor chét nhat dinh.

+ Lwu y: Pam bao didu kién pH, nhiét do, thoi gian,
chét hoat héa hoac chat lam bén enzyme.

29/09/2011 11:21 SA 65
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ﬁg Phwong phap xac dinh hoat tinh
enzyme

Pon vi hoat d6 quéc té (Ul): lwgng enzyme xuc tac
dwoc 1umol co chat sau mét phat & didu kign tiéu
chuén

Katal: Lwong enzyme c6 kha ning xic tac lam chuyén
héa dwoec mét mol co chit sau mét gidy & didu kién
tidu chudn.

Hoat @6 riéng: S6 don vi WI (katal) (’ng v&i mét ml
dung dich ho#c gram ché phim khé.

Hoat d6 riéng ciia phan tir: S6 phan tir co chat dwgc
chuyén héa b&i mgt phan tir enzyme trong mét don vj
thoi gian.

P

29/09/2011 11:21 SA 66 Nguyén Hiru Tri 4
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@E Qui trinh san xuat enzyme

+ Sinh téng hop enzyme

+ Thu nhan enzyme: pha v& té bao, tach enzyme, c6 dic
enzyme

* Tinh sach enzyme

+ Hinh thanh céng thirc ché pham enzyme (enzyme
product formulation)

29/09/2011 11:21 SA
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ﬁg Phwong phap dong héa bang may
xay sinh té

+ Thich hop pha cac mé mém
nhw gan, tim, co,...

Thwc hién nhanh trong 5 —
10 phut & nhiét do 4°C.

Sau khi déng hoéa, dich
dong héa dworc li tam & 23
000 g trong 1 gio’ & 4 °C, thu
dich néi.

29/09/2011 11:21 SA
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ﬁg Pha v& t& bao biing may French press

Hoa trén té bao vao dung dich
buffer thich hop va nap vao
may.

Té bao bén trong may French
press dang & ap suéat rat cao,
nhach chéng bi day ra ap suét
khi quyén.

Sw thay dbi ap suat dot ngot
lam té bao bi vé.

Li tam & 23 000 g trong 1 h & 4
°C, thu dich ndi.

29/09/2011 11:21 SA
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@:@ Thu nhé@n enzyme — Pha v& té bao

+ Pha v té bao bang phwong phap vat ly:
— Phwong phap déng héa bang may xay sinh t6
— Phuwong phap déng héa bang may déng héa.
— Pha v& té bao bang may French press
— Phwong phap nghién v&i alumina hay cat
— Phuwong phap nghién véi bi thay tinh
— Phwong phap siéu am

29/09/2011 11:21 SA 68
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@ Phwong phéap dong héa bang may
e dong hoa (té bao dong vat)

Pailat Supamatan
[milochandria,

Iysosomes)
100,000 g, 10 min, 4°C

Palel Supamatant
[microsomal)

@% Phwong phap nghlgn v&i alumina
hay cat

+ Dung chay nghién té bao v&i cat thach anh, hoic
cat nhém (2 1an khéi lwgng té bao).

+ Hoa hén hop nghién trén vao dung dich buffer
thich hop. (3 — 4 1an thé tich té bao)

+ Dich trén dwore li tam & 23 000 g trong 1 gio & 4 °C,
thu dich nbi.

29/09/2011 11:21 SA 72
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@Phu’o’ng phap nghién véi bi thuy tinh

» Thwong dung cho té bao ndm men

+ Cho 0.1 - 3 g té bao vao cac éng polysterene.

« Thém vao 1 thé tich buffer phu hop.

+ Thém vao 1- 3 g bi thay tinh lanh/ 1 gam té bao.

« Vortex 5 lan trong 1 phut.

+ Litam & 23 000 g trong 1 gi® & 4 °C, thu dich néi.

29/09/2011 11:21 SA 73 Nguyén Hiru Tri 4"'
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ﬁé Thu nhan enzyme — Pha v& teé bao

* 2. Phwong phap héa hoc: dwa trén kha nang tao ap
suat thdm thau hoic kha nang oxy héa manh cta chéat
héa hoc > Khéng cin ap suét cao, it chi phi nhwng
thworng bj 13n héa chét vao hén hop.
3. Phwong phéap sinh hoc (phwong phap enzyme)
Phwong phap ty phan: tao didu kién enzyme t6i wu
cho mét s6 enzyme phan giai thanh phan thanh té bao.
Thiy phéan ca nhirng chét khic va enzyme
Phwong phap sir dung enzyme tir ngoai té bao: sir
dung enzyme hé cellulase xir ly thanh té bao nam men
va té bao thyrc vat.
Lwu y: Huyén phii té bao vi sinh vat phai dwegre ly tam,
loc dé thu enzyme ngoai bao.

Nguyén Hiru Tri 3
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ﬁg Thu nhan enzyme - Phwong phap
co dac
* Phwong phap nhiét
+ Phwong phap két tta
« Phwong phap tham tich (dialysis)
* Phwong phap siéu loc (ultrafiltration)

29/09/2011 11:21 SA 7 Nguyén Hiru Tri 4"'
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@ Phwong phap pha v& té bao bang
- may siéu am

Séng siéu am tao rung
dong manh pha vach té
bao.

M6 dwoc cho vao 2 lan thé
tich buffer.

Tién hanh siéu am & mirc
cao nhét trong 2 phut.

Li tam 23 000 g trong 1 gio
& 4 °C> thu djch néi.

29/09/2011 11:21 SA 74 Nguyén Hiru Tri 4

ﬁé Thu nhan enzyme — Tach enzyme

Phwong phap ly tam: tach vat ran ra khéi dung dich, thwe
hién trong diéu kién nhiét d6 thap, trong céng nghiép
ngwoi ta thwong dung may ly tam lién tuc

Phwong phap loc: tach phan rén ra khéi dung dich.

Loc ép: dung dich can loc c6 khéi lweng nhoé

Loc chan khang: str dung nhiéu trong san xuét va nghién
clru

Loc theo dong chay cat ngang: nguyén liéu chay song
song vat liéu loc.

Loc théng thwong

29/09/2011 11:21 SA 76
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iy Phwong phap nhiét

b

+ Lam béc hoi nwéc, cé6 dic dung dich enzyme,
giup tang hoat tinh enzyme.
« Trong céng nghiép:
— Béc hoi I&p méng
— Béc hoi ly tam I&p méng
— Béc hoi éng dai

29/09/2011 11:21 SA K Nguyén Hiru Tri 4"'
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) Phwong phap két tia

b

+ Két tia bang muéi (amonium sulphate; NaCl) >
tham tich

* Dung mdi hiru co’ (ethanol; acetone)

* Dung polymer

+ Két tiia & diém ding dign

29/09/2011 11:21 SA ™ Nguyén Hiru Tri

& Phwong phap tham tich

b

Tham tach dwa trén nguyén tic sw khuéch tan cac phan tir
tr no'i c6 nong doé cao sang thap.

Dung dich enzyme dwoc chira trong mang ban thadm va
ngam trong beaker c6 chira dung dich buffer thich hop.
Mang ban tham cho phép cac phan tir cé kich thwée nhoé
hon phén_tl’r enzyme di qua mang théng qua sw khuéch tan
qua cac 16 nhé trén mang.

Qua trinh tham tach thwc hién & 4° C két hgp khudy nhe.
Thay dung dich buffer sau 1 — 2 gio.

Sau khi tham tich, dung pipetteman hat dung dich ra khoi
tai tham tich.

29/09/2011 11:21 SA 80 Nguyén Hiru Tri 4

ﬁé Phwong phap tham tich

i) AT start of fhi A ecullibium
dinlysis

o ---- Dialysis -
mermkrana i

Snlvent

e Concertrated
scluticn
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&R Phwong phap siéu loc

ho

Str dung mang loc véi kich thwérc 16 loc siéu nho, ap suéat
cao (nitrogen pressure) dwoc st dung 100 — 500 Kpa,
khong dung khéng khi nhdm tranh sy oxi héa enzyme.
Ap dung dong chay ngang cross — flow giGp tranh tét
nghet 16 loc.

Cac phan tr enzyme quan tam dworc gite lai trong mang
trong khi cac phan ti kich thwéc nhé di qua cac 16 trén
mang.

Loai bé dung méi va phan tr kich thwéc nhé hon kich
thwéc enzyme.

29/09/2011 11:21 SA 82

ﬁg Mot sO0 mang siéu loc thong dung

Commaon Ultrafiltration Devices

Muolecular Maxinnum
Trade Weighl Cul-CiE Sample
Supplicr Narme: (k) Volume (mll Type of Membrane
Prossure dovics:
Ambeon Th 10, 30 50, 200, 200 Pl yethursulloos
¥M 1,5, THL 0, T Aib, MK, ST Hegenesared
EELTEE
Yoo Rt SO0, 200, SE Clrllubomiz eclale
e Tl v
Amicon Microcon. 3, 10, 50, 100 052 Regenernted
entricon celnlnse
Gielman Science Mannsap 1,5, T, L S, 05, 1.8, 18, Maxdihizd
Micromep 100, 10oa a0 polvethersulfone
Macrosep
Jumhasep
1elia spin
Feal L VR A PLT 5. 4,158 Paalyethersillom:

Schieicher & Schuell  Centrex UT 3,10, 50 100 052

cellulnse
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E ) Tinh sach enzyme

b

+ Phwong phap két tinh: dung dung dich amonium
sulfate, khé thwc hién dé c6 enzyme cé dd tinh
sach cao.

+ Phuwong phap sac ky

* Phwong phap dién di: chwa ap dung trén qui moé
cong nghiép

29/09/2011 11:21 SA 84 Nguyén Hiru Tri 4"'
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@~ Hinh thanh céng thirc ché pham
= enzyme

Céng viéc mang tinh bao mat, thong tin cong thirc ché
pham dworc gilr kin b&i nha san xuét.

Bi mat c6 thé dworc tiét 16 kém theo nhiéu didu kién rang
buét trén hop déng.

La bwéc chinh trong qui trinh san xuat enzyme.

Céng thirc ché pham bao gém thanh phan trong enzyme
thanh phdm gilp bao quan, duy tri hoat tinh enzyme,
nhitng chi dan va nhirng qui dinh chic ché vé viéc st
dung chting.

Qui dinh trén tuy thuéc vao muc dich str dung cuta

enzyme.
Nguyén Hiru Tri P
d
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@ihcac enzyme va qua trinh ché bién thwc pham
Cac enzyme khong thé thiéu dworc trong ki thuat ché bién thwc
pham hién dai.

Cac enzyme la mot phan can thiét ctia hau hét qua trinh 1én men
thirc an va thirc udng, va trong khi hau hét cac enzyme sé cé
ngudn géc tir cac vi sinh vat thi cang cé nhiéu cac qua trinh
dang dwoc cai thién béi sw thém vao cac enzyme ngoai sinh

Tahla 1811 Tha s Femsyiae ia
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dreny a-aTylase, B-arvdase proteass, capain. amylomuccsdase, 0
ayk ow
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g e
ut an |'ecaname-ase, polyy/acturane! n vase. hevicelulasss &
el]
Sarchl g aengbras Baglee gl o sluee, ke 130

Izornerase, ol poanTdases 3

ﬁh St dung céng nghé rDNA —Sw cai thién dwgc tang cuwong
ré rang & gia tri , sw tinh sach va gia ca clia enzyme — sé
dem lai loi ich va cai thién chat lwong thuc phdm cho nguoi
tiéu dung
[EETTED cornmuneiial aewl ki TTINAL hi y-tiurived foud ary
Enzyme Npplcation Sourcalproducing orgeanisms  Stalus
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Vi sinh vat Ung dung

Aspergillus oryzae Amylases

Aspergillus niger Glucamylase

Trichoderma reesii Cellulase
Saccharomyces cerevisiea Invertase
Kluyveromyces fragilis Lactase
Sacct ycopsis lipolyti Lipase

Aspergillus species Pectinases va proteases

Bacillus species Proteases

Mucor pusillus Rennet vi sinh

Mucor meihei Rennet vi sinh

Ngay cang cé nhieu sw san xuat enzyme thwc pham st dung céng nghé
sinh hoc tai td hop DNA- rDNA

Viéc st dung dwoc chdp nhan cla cac enzyme bdi cong nghé rDNA thi
dwa vao céc diéu kién sau:

« Enzyme duoc tao ra béi cong nghé sinh hoc rDNA thi giéng véi nhirng
enzyme trong tw nhién

- Su chudn bj enzyme khong bj nhiém bét ky cac chét doc nao ma co thé
dU’QC' dwa vao trong su6t qua trinh ché bién hay tinh sach (Vi du cac noi
doc to tr Escherichia coli)

« Cac vi sinh vat séng sét bat ngudn tir cdng nghé rDNA khéng hién dién &
bwéc chuan bi cudi cung

Chymosin-men déng tu sira la vi du dau tién cho cong nghé moi nay va
bay gio né dwoc str dung vuot qua 80% thi trwdng & My va Canada.
88

29/09/2011 11:21 SA Nguyén Hiru Tri
d

Co dinh enzyme
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- Enzyme tw do

+ Nhwoc diém:

+ Lan vao san pham

+ Hoat tinh giam dan sau méi phan rng xuc tac
» Khong bén nhiét, acid, kiém, dung méi hiru co.

29/09/2011 11:21 SA

91 Nguyén Hiru Tri 4

-

d

@;&Lqi ich cda viéc str dung enzyme cé dinh

+ Giam gia thanh do enzyme dwoc st dung lap di
lap lai, che pham bén hon trong cac dieu klen
pH.t, ap suat tham thau t6i wu, bén nhiét,.. c6 thé
hoat dong trong diéu kién nghién ngat hon.

+ Enzyme cé dinh thwong én dinh hon so véi dang
hoa tan cia n6 va co thé tai st dung & dang tinh
khiét, ban tinh khiét hoac dang toan té bao.

— Vd: glucose isomerase cb dinh cé thé dwoc st dung
lién tuc hon 1000 gi» trong khoang nhiét dé6 60 den
65°C.

+ San pham phén trng khéng bi 1an 16n v&i enzyme

+ Dé dang tb chirc san xuét cac san pham lén men
bang enzyme ngoai bao

923 Nguyén Hivu Tri 'i"

29/09/2011 11:21 SA

d

- Enzyme c6 dinh

Enzyme molecule

_‘ Solidorporoussupports
l;-PomuqJDlynorlm’WIx
SeripemeableM@Ntrans

Enzyme hoa tan dwgc gan vao chat mang.

29/09/2011 11:21 SA
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Thuan lgi cua xuc tac sinh hoc ¢6 dinh

. Cho phép str dung lai ciia cac enzyme thanh phan.
. Ly twéng cho tién hanh lién tuc.

. San pham khéng chira enzyme.

. Cho phép s kiém soat chinh xac hon clia cac qua
trinh xuc tac.

Cai thién sw 6n dinh cua enzyme.

Cho phép phat trién cia hé théng phan (ng da
enzyme.

C6 thé xem xét dé nghi kha ning (ng dung trong
cong nghiép vay hoc.

Giam cac van dé that thoat

©® N oo RWN= g%

29/09/2011 11:21 SA 94 Nguyén Hiru Tri
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@

i Dac diem enzyme c6 dinh

Hoat tinh yéu hon hoat tinh enzyme hoa tan cung loai.

Tuan theo dinh luat Michaelis — Menten:

— C6 su canh tranh co chét v6i enzyme va chat mang.

— Cén tr& sy khuéch tan co chét va san phdm phan ng >
gidm toc do phan &ng

C6 tinh bén nhiét cao hon enzyme hoa tan.

pH téi wu dich chuyén sang kiém hoac acid so v&i pH
t6i wu cliia enzyme hoa tan cung loai.

C6 thé bao quan tét hon

Tai str dung nhiéu lan

29/09/2011 11:21 SA
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& Cdc yéu t6 anh hwdng hoat tinh
- enzyme khéng héa tan

+ Phu thudc vao ban chét va tinh chat héa hoc enzyme
khéng hoa tan, tuy chat mang la polyanion; polycation,
enzyme sé bj anh hwéng khac nhau.

> bd sung dung dich cé Ic ion cao hodc dung dich
dém ndng d6 cao.

Phu thudc vao sw khuéch tin co chit, san phim va
céic phan tir khéc: tébc d6 khuéch tan trén phyu thudc
vao céac yéu t6 kich thwérc 16 gel, trong lwgng phan tir
co chét, chénh léch ndng do giiva méi treng vi md
Xung quan enzyme va enzyme tw do. Gi&i han khuéch
tan: rao khuéch tan ban ngoai va bén trong

« Bién tich chat mang anh hwéng pH t6i wu enzyme

96 Nguyén Hiru Tri
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ﬁg Cac phwong phap co dinh enzyme

+ Chon chét mang phu hop dé c6 dinh enzyme
+ Hoat héa chat mang
+ Cac phwong phap cé dinh enzyme

29/09/2011 11:21 SA 97 Nguyén Hiru Tri 4"'

d

@n Cac loai chat mang trong c6 dinh
L g
enzyme
+ Chéat mang hiru co: Polymer téng ho'p va polymer
tw nhién

+ Chat mang vé co: sgi bong thiy tinh, silicum
oxide, Allumium oxide, mangesium oxide

29/09/2011 11:21 SA
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iy Polymer tong hop

b

« Polyacrylamide;
polyvinylalcohol

« Wu diém: bén, tinh chit co Iy tét, hoan toan tro
trwdc sy tan coéng cha vi khuan, dd trwong tot,
kich thwére siéu 16 c6 thé diéu chinh dwoc

+ Nhwoc diém: Gia thanh cao, khéng twong thich
sinh hoc, gay 6 nhiém méi trwéng.

polyester, polyacry lic;

29/09/2011 11:21 SA 101 Nguyén Hiru Tri 4"'

o

ﬁhw Chat mang dung c6 dinh enzyme
« Kinh té
« Tinh chét co’ Iy bén viPng, 6n dinh
+ Co6 tinh bén vé& mit hoa hoc, khong bi tan trong
moi trwwong phan (rng
+ C6 tinh khang khuan cao
+ C6 do trwong tét, dién tich bé mat tiép xuc Ién.
+ Cau tric 16 x6p, siéu 16, dang hat, mang hoic
dang phim modng.
29/09/2011 11:21 SA 9”8 Nguyén Hiru Tri i’J
ﬁé Polymer tw nhién

« Chat mang polysaccharide: cellulose, agarose,
dextran, sephadex, tinh bét, chitin, chitosan...

« Chat mang c6 ban chéat protein: gelatin, keratin,
albumin

29/09/2011 11:21 SA 100

Nguyén Hiru Tri ,i
ud

E ) Chéat mang vé co

b

+ La nhirng dang oxide cé cau tric 16 va kha nang
hép thu tot

+ Nhwoc diém: gia thanh cao, tan trong dung dich
kiém pH > 7.5 > ¢6 dinh nhirng enzyme diic bigt

29/09/2011 11:21 SA 102 Nguyén Hiru Tri 4"'
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) Phwong phap hoat héa chat mang

b

Hoat héa bang cyanogen halogenur

Hoat héa bang ethyl chloroformate

Hoat héa bang phwong phap azide

Hoat héa béng glutaraldehyde

Hoat héa bang phwong phap diazo

Hoat héa bang carbodiimide

Hoat héa bang 3 — aminopropyltriethoxysilane

29/09/2011 11:21 SA 103 Nguyén Hiru Tri é.’
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d

& Phwong phap hoat héa bang

b
cyanogen halogenur
C\Fr(’g?gﬁr very reactive o
cyanate ester ”
oH O—— C——MHz
oH oH
inert carbamate
Sepharcse

reactive cyclic
u imido-carbamats

HaM——enzyme TSo——nn _H:N——enzyme
i )/ \< i
o—c—HN——enzyme o—c—HN— enzyme
oH oH

M-substituted
isourea dernvative carbamate

+ Tao san pham trung gian rat doc

vy

ﬁ;@ Phwong phap hoat héa enzyme

etivichOofdrmae

Ocofcﬁs HzN——snzyme ]l
OH 0 ﬁ thﬂe

e \c_o
OH 0

cyelic carb, mate

cellulose lemecdaie

* Quy trinh van tao ra san pham trung gian, nhung khéng
c6 doc tinh

29/09/2011 11:21 SA 105 Nguyén Hiru Tri 5;

d

E ) Hoat héa bang glutaraldehyde

b

guaadty.e oig(gi.icraldehyre
Him?) H”hj T )
H It H
-.—In-_’:' . %Llj v—qEZ—VHz s ——
Hat=—=sriym
3 /Elifﬂe
Hi‘:j l—'_I'(J"—""l-i Ho=D
= Hy Hy Hs Ha
e 2 Hel —cAE‘;IJ;L_
Hi===nyre

+ Dung cho cac chat mang nhém —NH,. Glutaraldehyde cé
2 nhém aldehyde hoat héa.

29/09/2011 11:21 SA 107 Nguyén Hiru Tri é.’
‘»

o

@ Hoat héa bang phwong phap azide

support
NHNH2
CH"’COOI?E?E - CHyC00CH; 2 2 |-CHCONHNE)
HC1 hydrazide
derivative
(ag_ carboxy methyl cellulose)
5 NaNOp + HCL
enzyme-NH?
CHCONH. - CH>CONH;
| “ T I R
support support

+ Str dung phwong phap azide cho cac chat cé nhém chirc
—COOH cua CM - cellulose polyacrylamide va nylon

29/09/2011 11:21 SA 106 Nguyén Hiu Tri ";

d

ﬁlﬁ Hoat héa bang phwong phap diazo

+ Ap dung cho cac chat mang chira nhém amine.

29/09/2011 11:21 SA 108 Nguyén Hiru Tri é.’
‘»

o
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@h  Hoat hoa bang carbodiimide

b

@bl HNm—r v

R == \—R, FIH "
* : | w
() gt 1Y E
I»LH—F‘—H—T
O Ry 0 et
|
e s S e 1Y

+ Hoat héa cac chat mang nhém carboxyl

109 Nguyén Hiru Tri ﬂ

™
O-acyIFECLreaJ_
2

29/09/2011 11:21 SA

@ Cac phwong phap co dinh enzyme

+ Mon-covalent (adserption)
« Covalet

ri Carrier suend
./J
Chamica|
E »  Cross-linked enzyma acgregate [SLEA)

b
SrToio: e Crosz-linked enzyme crysta (CLEC)

53l entrapmerit
A

Cantainment :
\‘\ 3 .+ Microcapsules
Membrane “SteTEn |y iaton

29/09/2011 11:21 SA 111 Nguyén Hiu Tri !‘,.
‘.
d

i Covalent immobilization

"

« Lién két cong héa tri gitba nhém chirc nang (functinal
group) ctia chat mang da hoat héa va nhém chirc nang
trén acid amin ctia enzyme: -OH; -SH; -NH,; -COOH

+ Khé thu héi lai chat mang

+ Hiéu suét c6 dinh enzyme thap

+ Pong hoc enzyme thwéng bi thay déi

« Tinh linh dong va dé 6n dinh cao.

29/09/2011 11:21 SA

13 Nguyén Hiru Tri ﬂ

Hoat héa bang
- 3-Aminopropyltriethoxysilane
—_——OH — {Chzla=——Nr2
1 ]
.
]
3amrGrEyr oxy e T
b e—rZ e —'—;!I—D—I':l.:-—'—"(.'-l-:‘a_\lts
L . -
-—v—*:-—cr— : o | W~ HESA
‘-—:~—~!I—1‘,|— I:-::,_ ‘-:ub—#—:ﬁ‘-—f\f—-—?ﬂne
Hoat hoa vit liéu tré nhu thuy tinh

29/09/2011 11:21 SA

110 Nguyén Hiru Tri ﬂ

@ia Phwong phap héa hoc — carrier
ho
bound

« Phwong phap héa hoc trong cé dinh enzyme la
phwong phap tao lién két enzyme vé&i chat mang. Gom
2 kiéu:

— 1. Covalent immobilization(Cé dinh enzyme voi chét
mang bang lién két cong hoa tri)

— 2. Non — covalent immobilization (Cé dinh enzyme véi
chét mang béng lién két khong cong héa tri — phwong
phap hép phu):

29/09/2011 11:21 SA 112 Nguyén Hiu Tri ‘!;

d

Covalent immobilization
=¥ Multi point covalent attachment

+ Enzyme dwoc c6 dinh vao chat mang théng qua s lién két
cua nhieu cau ttr acid amin 1én chat mang.
+ Chéat nén: thay tinh xép, polyacrylamide, cellulose, hat tir
tinh...
« VD: glyoxyl — agarose: enzyme géan vao chat mang théng
qua lién két cua vung giau lysine.
e EChGRg | amas, O S e

Apmrzas Shesysz ol sarsl-mpeeas

- fo-ems

29/09/2011 11:21 S
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i Non - covalent i Covalent

b b

» Non — covalent (Phwong phap hap phu -Khéng céng

héa tri): Phwong phap lién két ion (ionic exchange; van nhém chire nan f . P N

; . . . d (functinal group) cta chat mang va

der Waals; twong tac ky nwéc (strong hydrophobic nhém chirc ning trén acid amin cia enzyme: -OH; -
interaction) SH: -NH2: -COOH ’

VD‘: Ioni‘c exchange; Iifan k,ét giﬁ’a_Chét mang xtruyé[l Multi — point covalent attachment: da vi tri c6 kha

:lezgigv\élap:nzyme de bi pha v& khi thay doi nong dd ning tao lién két cong hoa tri giiba enzyme va chét

Covalent (cong héa tri): lien két cong hoa tri gitva

mang.
* Porous glass, agarose gel, hat ttr (magnetic particle) .S rt: P I I. hat ti ti
dwoc phu I&p ionic polymers:polyethylenimine (PEI); p:r':s:cl)e): orous glass, agarose gel, hat tir (magnetic

dextran sulfate chira nhiéu nhém cé kha ning tao lién
két ion (ionic group) va cé cau tric linh déng dé dang
twong thich enzyme.

Spacer arm: ngan

29/09/2011 11:21 SA s Nguyén Hiru Tri glF50 29/09/2011 11:21 SA 116 Nguyén Hiru Tri glF50
ﬁé Lién két cong hoa tri ﬁé Covalent
« Céc chat mang thuwdng st dung: polypeptide, polysacharide,
agarose... ) R i
+ Céc lién két dong hoa trj gitba chat mang va E cé thé phan OH 4 GHIOH SHOK — |»c: CHE CHOH-CHOH
loai nhu sau: PRy Dy TR )

« Diazo héa: chat mang- N=N- E.

+ Tao cau amit: chat mang-CO-NH- E.
« Alkyl va Aryl hoa: chat mang-CH2-NH2-E. |»c-
« Tao bazo Schiff: ch4t mang-CH=N-E.

» Trao déi tiol disulfua: chat mang-S-S- E.

+ Wu diém: + Khuyét diém
— Bén, khoéng bi ly giai — Pat tién va quy trinh
theo san pham phtrc tap
- C6_nhiéu lya chon — C6 thé 1am thay dbi vi tri
chat mang phu hop hoat dong cua enzyme
20/09/2011 11:21 SA u7 Nguyén Hiru Tri -i" 20/09/2011 11:21 SA us Nguyén Hiru Tri -i"
v v
ﬁé Carrier free ﬁé Carrier free

« Enzyme tw dong c6 dinh trong khéi protein cia né ma Cross - linked enzyme (CLEs): BDwoc tao ra tir sw lién
khéng c6 sw hé trg clia chat mang véi sw hién dién két chéo clia cac enzyme hoa tan
cua bifuntional reagents nhw glutaraldehyde Cross - linked enzyme crystal (CLECs): dwoc tao ra tir
* Cross - linked enzyme (CLEs sw lién két chéo cua cac tinh thé enzyme > tinh én
+ Cross - linked enzyme crystal (CLECs dinh cao trong céc didu kién khic nghigt
Cross - linked enzyme aggregate (CLEAs): dworc tao ra
tir s lién két chéo cta cac protein & trang thai tia.
Taa ( mudi, dung méi...)> khudy manh > tao lién két
dwéi sir hién dign cua glutaraldehyde.

» Cross - linked enzyme aggregate (CLEAs)

29/09/2011 11:21 SA s Nguyén Hiru Tri 'i' 29/09/2011 11:21 SA 120 Nguyén Hiru Tri 'i'
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i Lién két chéo

b

Dwa trén lién két cong héa tri
gilba cac enzyme tao thanh
khoi khéng gian ba chiéu.

Crass-linked snzyme

* Qu diém:
— Lién két enzyme chat
—Két hop vo&i cac

+ Khuyét diém:
— C6 thé 1am thay ddi
dang ké vi tri hoat

phwong phap khac dong
tao ra lién két bén — Mét hoat tinh enzyme
virng trong qua trinh cé
mdinh P —
29/09/2011 11:21 SA Nguyén Hiru Tri 4,
ol

ﬁg Carrier free
n O <
R
o

B rﬂr"o‘.’
rg%dgg smme @G'm‘m@
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& Phwong phap containment

ho

+ Phwong phap nhét enzyme (entrapment)
* Phwong phap gilr trong mang: microcapsule;
ultrafiltration

29/09/2011 11:21 SA 123
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C Phwong phap bay (nhét)

b

1.1 Microencapsulation (géi enzyme
trong cac hao cwc nhé). Mang polymer
tham thau day 200A°(cellulose,
polysacarit, phi tinh bét) g6i enzyme bén
trong. Mang nay cho co chat va san
pham enzyme di qua nhwng khéng cho
cac dai phan tr di qua

1.2 Bay trong gel: viéc bay enzyme
trong thé nén cia gel dat dwoc
bidng cach thwc hién phan (ng
polymer héa, tua / lam dong véi sw
hién dién cia enzyme.

29/09/2011 11:21 SA 125 Nguyén Hiru Tri 4"'

Py Phwong phap nhét enzyme
- (entrapment)

+ Enzyme dworc gilr lai trong mot khoang khéng
nhé dwoc tao ra trong qua trinh polymer héa.
Enzyme hoéa tan vao dung dich monomer trwéc
khi dwgc polymer héa bang cac tac nhan vat Iy,
héa hoc.

+ Chdt nén (matrix): Alginate Polyacrylamide;
polyvinyl alcohol...

29/09/2011 11:21 SA 124
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) Phwong phap giir trong mang

b

Enzyme microcapsule: qua trinh polymer héa dwoc
tién hanh trén bé mat cla giot enzyme phan tan trong
dung méi véi sy hd tre ciia chat hoat tinh bé mat
(surfactant)

vo boc bén ngoai.

Mang siéu loc (Ultrafilatration membrane): enzyme
dwoc nhét trong mang siéu loc, cho phép co chat va
san pham ra vao mang > enzyme hoat dong cin
coenzyme.

« Nhwoc diém: dé bi tic 16 mang do bot khi; sw tu tap
cac chét khéng mong mudn.

29/09/2011 11:21 SA 126 Nguyén Hiru Tri 4"'
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ﬁg Hap phu enzyme lIén chat khong tan

Mot s6 chat mang dwoc str dung

+ Hiru co: than hoat tinh, tinh bét, cellulose agarose...

+ Vo co Silic, thay tinh x6p, oxyt cua kim loai...

+ Polymer téng hoip: polyamit, nilon, polyacrylamide...

+ Chét trao dbi ion: amberit, dietyl-amino-etyl sephadex (DEAE —
sephadex), DEAE - cellulose, carboxyl metyl cellulose (CM

cellulose).
Carrier-bound enzyme R
29/09/2011 11:21 SA Nguyén Hivu Tri 'i'

d

ﬁg Hap phu enzyme lén chat khong tan

« Qu diém: + Khuyét diém:

— Khéng thay déi cau — Dé ly giai khi thay
tric enzyme hay déi mot sé dac
trung tam tam hoat diém nhw pH, t...
dong. — Khéng dac hiéu

— Khéng hoéc it doi
héi héa chéat di kem
— Pon gian, ré tién

29/09/2011 11:21 SA 128 Nguyén Hiru Tri 'i'
7]

ﬁé ('ng dung trong san xuat cong nghiép

San xuét fructose nh& enzyme glucose isomerase
Ung dung ctia enzyme raffinase cé dinh

Ung dung cta enzyme invertase cé dinh

Se"an xuét L — amino acid nh& enzyme aminoacylase
c6 dinh

Ung dung cua lactase cé dinh

San xuat khang sinh

29/09/2011 11:21 SA 129 Nguyén Hiru Tri -i"
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ﬁé San xuét fructose nh& enzyme
glucose isomerase

* Glucose isomerase tao ra tw Arthrobacter va
streptomyces sp, nhay véi tac nhan kim loai > ¢6
dinh enzyme trén collagen, bong...

* D- glucose > D- fructose

29/09/2011 11:21 SA 130 Nguyén Hiru Tri -i"
ud

@;@ (Png dung ctia enzyme raffinase cé dinh

+ San xuat: Nuéi nAm méc Mortierella vinacea var.
faffinoseutilizer trong cac hat > sy khdé > sir
dung nhw enzyme cé dinh

+ Ung dung: Raffinase (o— galactosidase) ¢ dinh
gitp loai bé raffinose va stachyose tir sita dau
nanh, tranh nguy co bj ddy hoi khi dung thirc
uéng nay.

29/09/2011 11:21 SA 131 Nguyén Hiru Tri 'i'
7]

@;@ Png dung ctia enzyme invertase c6 dinh

+ Enzyme invertase nAm men dwoc c6 dinh trong
than (tén thwong hiéu Brimac TM) > san xuét siro
nghjch ddo chit lwgng twong dwong, tranh sy
dam mau, giam ndéng d mudi va tro trong san
phém, higu xuét chuyén ddi cao.

+ Thoi gian phan (*ng giam ding ké: Enzyme
invertase ty do (24 gi®), enzyme invertase c6 dinh
(15 phiit)

29/09/2011 11:21 SA 132 Nguyén Hiru Tri 'i'
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@# San xuat L — amino acid nh& enzyme
b . T
aminoacylase co dinh

+ San xuét theo phwong phap héa hoc chi thu dwoc
amino acid & dang ddng phan D — khang cé gia tri dinh
dwéng.

+ L — amino acid tach khéi hén hop dwa vao sw khac biét
vé do hoa tan. DL — acylomino acid quay tré lai 16 phan
trng.

@

@4 (Png dung cua lactase c6 dinh

- Gia thanh cao > enzyme lactase tir t& bao nim
men dwgc nha khoa hec Y cé dinh véi cac sgi
cellulose triacetate .

« Lactase dé& bj (rc ché b&i san pham tao thanh, chét
béo, protein nhii tirong khi dung xir ly huyét thanh
sira > nhiém vi sinh vét.

29/09/2011 11:21 SA 134 Nguyén Hiru Tri

Hal . CLRHCHOOOH smingatylzse LRLHOOOH [-RLHOO0H
| » I ” |
HHCOR FHe NHCOR®
Dl-acylamina L-arnina Dhacylarnina
cid =id wid
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3,
s San xuat khang sinh

+ Penicillin amidase tir E. coli c6 dinh trén sephadex
G200 hoat héa béi cyanogen bromide - thily phan
benzylpenicillin va phenoxymethylpenicillin sinh ra
tir qua trinh Ién men giai phéng ampicillin.

29/09/2011 11:21 SA 135
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d

|

@i

== (Png dung trong y hoc va phan tich

« Mot sé bénh di truyén vé réi loan chuyén héa & nguwdi
do thiéu mét loai enzyme dic biét > thay thé bing
cach st dung enzyme cé dinh trong cac vi hat, sgi
hay gel nham tranh gay ra dap rng mién nhiém co
the.

* VD: Tao than nhan tao, enzyme urease cd dinh trong
hat resin hap phuy hoic than chi tao thanh céc vi nang
1a noi hap phu san phdm qua trinh phan hiy urea &
than

29/09/2011 11:21 SA 136 Nguyén Hiru Tri
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@ Pha v& mé va té bao
= (Disruption of tissues and cells)

Lwa chon moé

+ Dwa vao gia thanh, tinh s&n c6 va sw phong phu cua
enzyme

* Recombinant DNA technology — xay dwng host cell
(expression system)

«+ Tranh hoac han ché st dung cac mé giau proteinase.
Vd: gan, lach, than... O vi sinh vat tao mutant strain
(dong dot bién) thiéu mot s6 proteinase (E. Coli,
Bacillus subtilis)

29/09/2011 11:21 SA 139
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i

& Pha v& mé va té bao
=¥ (Disruption of tissues and cells)

* Vi sinh vat thwong dwoc chon lam host organism

« Wu diém: téc do6 sinh trweéng nhanh

« Nhwoe diém: thiéu co ché cai bién sau dich ma
va enzyme thwong & dang inclusion body.

« Cai bién gene biéu hién giGip san pham enzyme
tiét ra moi treong ngoai té bao.

-
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i

i Pha vé& mé — tach té bao
(disruption of tissue and separation of cells)

Nhiéu loai té bao c6 trong cling mot mé.

Huyén phu té bao dwoc chuan bj bang phwong phap
co hoc hoac phwong phap enzyme.

Phwong phap co hoc: anh hwong t&i sw nguyén ven té
bao.

Phwong phap enzyme: collagenase twr Clostridium
histolyticum, trypsin, estalase... > tach dwa vao dién
tich, antigenicity, kich thwéc, ty trong.

29/09/2011 11:21 SA 141
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|

ﬁé Pha vo tée bao dong vat
+ Mé dworc cat nho (loai b mé& va mé lién két)
+ M6 mém déng hoéa trong thiét bi ddng héa
+ M6 clrng can dwgc xay nho trong may xay trwéc
khi cho vao thiét bj déng hoa.
e Ly tam.

Nguyén Hiru Tri 'i"

|

29/09/2011 11:21 SA 142

& Pha vé& té bao thwe vat
+ Thu nhan enzyme tir té bao thyc vat twong déi kho

khan do s hién dién vach te bao, khéng bao (vacuole)

va hop chat phenolic.

Viéc pha v& khong bao > giai phéng proteinases, pH

dich chiét thép.

Khi ¢cé6 oxygen, phenol oxidases xtc tic chuyén hep

chét phenolic thanh dang polymeric pigment c6 thé bat

hoat (inactivate) enzyme trong dich chiét

B sung chét khir 2 — mercaptoethanol

B sung polyvinylpolypyrollidone gitip hip thu hep

chét phenolic.

29/09/2011 11:21 SA 143
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= al

& Pha vé& té bao ndm men

+ Vach té bao
Nhiéu proteinase
Tao dot bién gay ra sw thiéu hut mét vai proteinase
Ngan chan sw tao proteinase bing cach nudi trén moi
trwdng khong chiva co chét protein.
Phwong phap 1: G banh men trong toluene (6% (viw))
va 2 — mercaptoethonol (0.2 % (v/w)) & 370 C trong 1 h
> tach thanh phin vach té bao > EDTA (15 mM) pH 7.0
chira 5 mM 2 — mercaptoethanol, G qua dém > pha v&
vach té bao - ly tam 15 000 rpm trong 30 phuit

-
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& Pha v& té bao nAm men

+ Phwong phap 2: Iac véi hat thuy tinh (dwong kinh
1 mm) - 1ml djch dwec ly tam 2500 rpm & 10° C.

+ Ndm men Pichia pastoris dwgc ding nhw té bao
chi, recombinant protein dwgc tiét vao méi
treng nudi cy.

29/09/2011 11:21 SA
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@i Pha vé& té bao vi khuan

ho

+ Dna trong dich chiét c6 c6 dd nhét cao gay khé khan
trong viéc tinh sach enzyme

“>Hoac xtr ly véi deoxyribonuclease 1 (10 pg/ml)

~>Hoac xtr ly vé&i protamine ( protein giau arginine trong
céu tao)

* Hodc xt¢* ly polymer tich dién dwong
(polyethyleneimine)

29/09/2011 11:21 SA 147 Nguyén Hiru Tri

29/09/2011 11:21 SA
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C) Pha vé& té bao vi khuan

L~

Vach té bao

Phwong phap co hoc thwéng anh hwéng dén cac
thanh phan cua té bao.

> Vi khudn gram dwong (Bacillus, Micrococcus,
Streptococcus) : diing enzyme lysozyme pha hty vach
té bao, i véi lysozyme tir trieng ga (0.2 mg/ml) & 37°C
trong 15 phut.

> Vi khuidn gram am (E. coli, Klebsiella spp.,
Pseudomonas spp.) : rira tébao v&i detergent (0.1%
(viv) N-lauroyl-sarcosine) > xtr ly v&i vé&i sucrose (0.7
M), Tris (0.2 M), EDTA (0.04 M)

29/09/2011 11:21 SA

146 Nguyén Hiru Tri ﬂ

@h  Enzyme gén trén mang tébao

+ Mang té bao can dwgc xtr ly véi non — ionic
detergent nhw Triton hay Tween. Cac detergent
nay it gady anh hwong lén cau triic protein noéi
chung va enzyme noéi riéng.

* Quy luat str dung detergent: 2 mg detergent diing
cho 1 mg mang té bao.

+ CD - circular dichroism dwoc dung dé kiém tra
céu trac bac 2 ciia enzyme tach chiét.

29/09/2011 11:21 SA 148 Nguyén Hiru Tri

Céc img dung cong nghiép cua enzymes

Ung dung Enzyme sit dung Sir dung Vin dé

Chit ty rira | - Ddu tién Ia céc protease, duge | - sit dung cho cac diéu kién truge khi ngim va | - phin img dj img cia cong nhin ché

sinh hoe san xuit & dang ngoai bao cAc img dung long truc tip. ngdy nay dd vugt qua
tir vi khuin - chilt thy nira cho may rira chén dé logi khng céc cong nght chira
- Amylase can tinh bt
Céng  nghiép | - Alpha-amylase ndm; binh | - xtc tac cit tinh bdt tir bt thanh duomg, 6
banh keo thudng bi bit hoat & 50°C, thé duge sit dung boi ném men. Sir dung
bi pha hiy trong qua trinh trong san xudt banh my tring, banh bao,
nung nong. banh my nho.
- Proteinase - san xuit banh quy dé ha thip mic protein
trong bit.
Cong  nghiép | -enzyme duge tao ra tir lia | - phin hiy tinh bdt va protein dé tao duomg
rugu bia mach subt giai doan ngim don, axit amin va peptide duge sir dung
trong san xuét bia. bai ndm men dé thic diy tao con.
- céc enzyme duge sin xult | - ngdy nay duge sir dung rong rai trong sin
cong nghigp:  amylases, xuit rugu bia: cit polysaccharide va
canascs,  proteinase, protein trong lim malt; cai thign cac dic
glucanase, tinh loe; bia thip calo, loai vin dyc trong
amyloglucosidase trit bia

proteinase.

Cong  nghi¢p | - Rennin, tir da dy tir dong vit | - sin xuit pho mai, sir dung dé phan cit | - céc dong vit gia khong thé duge sit
ché  bién nhai lai non (b, ciru, dé protein. Ngdy nay tim thiy ting sit dung i khi gia ting tudi téc thi
bo siia con). dung trong cong nghiép bo sita. sin xudt rennin giam va duge

- céc enzyme duge tao tir vi sinh | - kich thich 1am chin pho mai mée xanh (pho thay thé bai proteinase, pepsin,
i ‘mai vin xanh, Roquefort) khong thich hop cho san xuét

- Lipase. - bé gay lactose thanh glucose va galactose. pho mai. Nhimg nam g

- Lactase. su gia tang o 16n tiéu thy

mai clng véi gia ting san xudt

thit bo @ din 16 gia tang thiéu

hyt rennin va gia ting gid ca I
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{ing dung

Enzyme sit dung

Sir dung

Vindé

Cong  nghi
tinh bot

ip | - Amylase,
amyloglucosidases
vi glucoamylases.

- Glucose isomerase

- céc enzyme cd dinh.

- chuyén tinh bot thanh glucose va céc chit ngot (siro)
Khic.

- chuyén glucose thanh 4c siro cao fructose
bit ngudn tir cic tinh bot dd kich thich
tinh lam ngot va thip ning lugng).

- sdn xudt edc siro cao fructose.

Duoe sir dung rong
i 0 My va
Nhit nhung &
Chiu Au gii
han dé bio vé
nong  din
trong cu cai
dudng.

Cong nghiép dét | Enzyme Amylase

- Céc enzyme vi khudn.

- ngdy may duge sir dung rong rdi dé logi tinh bot,
duge sir dyng nhu mot chit dinh hodc hd vai trén
céc soi vai cua bé mat vai nhit dinh dé ngan chan
céc hu hai trong dét. (theo ¢é truyén, sy loai hd
dén sir dung cic hoa cht manh 1a pho bién).

- thong thuong danh cho loai ho vai boi vi ching co
kha ning chiu nhiét Ién t6i 100-110°C.

Cong  nghi
thudc da

iép | - Céc enzyme tim & phan
ché va bo cau.

- cic enzyme Trypsin tir
1o md va tir vi sinh
Vit

- theo ¢ truyén, duge sir dung dé xir 1y da thuoc dé
lam mém lai boi loai bo cac thanh phin protein
nhit dinh. (qua trinh goi la ngdm mém; ngim
mém manh duge doi hoi dé lam cho miéng da
mém, min, ngim mém nhe cho dé gidy.

- hién nay thay thé mot luong 1on cic enzyme & dé
ciip o trén trong ngdm mém. ciing dugc sir dung
cho loai long tir da song.

- viée chudn bj c6
mii rat kho
chiu.

Sir dung trong y | - Trypsin

hoc
duge hoc

v | - trypsin tuyén tuy.

- gidi phiu loai cdc md hu, lam tan cic cye miu
nghén.
- hé trg kiém sodt phan
- nhiéu enzyme dugc st
Lo

t, xir Iy sung ty,...
g trong hoa hoc lam sang
e

& Png dung cua enzyme

TRAASN THE )

BUY B0

Céng nghé enzyme bat dau phat trién vao nhieng nam

1950, khi thé chién Il can Iwgng I6n penicilline.
29/09/2011 11:21 SA 52 Nguyén Hiru Tri

@

(’ng dung cta enzyme

+ Phan I&n enzyme c6 thé dwoc san xuét béi vi sinh
vat (ndm soi, vi khuan va ndm men phan con lai tir
dong vat va thwc vat).
+ Khi str dung té bao vi vat trong 1én men cé dé xic
tac lai c6 mot s6 nhwoe diém:
— Tiéu thu co chét.

— Hinh thanh cac san pham khéng mong muén.

— Thu nhan va tinh sach san phdm cé thé khé

khan.

= Hwéng khic phyc: diing enzyme c6 dinh.

29/0

19/2011 11:21 SA

153 Nguyén Hiru Tri

@ (ng dung cta enzyme

+ Phan I&n enzyme sir dung trong cong nghiép la
enzyme ngoai bao (protease, amylase va (muc do it
hon) cellulose, lipase...), thwong khdong can
cofactor dé hoat dong.

+ M6t s6 enzyme ndi bao dworc san xuat cong nghiép
bao gdm glucose oxidase cho bao quan thwc pham,
asparaginase cho tri liéu ung thw va penicillin
acylase cho sw bién déi khang sinh

29/09/2011 11:21 SA 154 Nguyén Hiru Tri

@

b

(’'ng dung clia enzyme

+ Nh& céng nghé di truyén, cé thé chuyén gene mong
muén tr sinh vat nay sang sinh vat cha thich
hop>san xuét cadc enzyme cdng nghiép chét Iwong
va do tinh sach cao.

« Vi sinh vat tai td hop ngay cang dwoc siv dung rong
rai va la xu hwéng cha yéu trong twrong lai.

29/09/2011 11:21 SA 155 Nguyén Hiru Tri
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Cac enzyme dworc stv dung & quy mé cong nghiép trong céng nghé thwe pham
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Nguyén Hiru Tri
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29/09/2011 11:21 SA 1/

L=
Table 54| moduton of mdustiz azmymes by © GiA €A gid enzyme
ez s Wes e word dé giém déng ké,
Maticr % murc chap nhan dwoc
Usa 12 trong thap ky qua.
Jzpan q . o N
Dermark 4 <+ Gia tang si¢r dung
Fraree 3 enzyme tinh sach cao
Zerrrany (fio e Vet 380 3 3 dic hié
IMeznerlanes 10070 E] va dac hieu cao.
e 8 1 « > gia téng lgi nhudn
Jyetzzrian = 4 < ",
Sthex =10 tir mua ban enzyme
Tt Qg rat nhiédu.
29/09/2011 11:21 SA 159 Nguyén Hiru Tri
i Protease thwc vat — Bromelin
L=

(E.C.3.4.4.24)

Bromelin la nhém protease chira nhoém
sulfhydryl, thu nhan tr thwc vat thuéc ho
Bromeliaceae.

Bromelin chiém 50% protein trong qua dira.

pH hoat dong: pH 6 — 8; Mw: 33 000 Da.

Bromelin la mét glycoprotein

Thit dira c6 hoat tinh enzyme bromelin ké tir 3
thang trwéc khi chin va hoat do cao nhét trong
khoang 20 ngay trwéec khi chin.

29/09/2011 11:21 SA 161

Nguyén Hiru Tri 5
d

@

%> Ché bién cac chat ngot tir tinh bt

Starch slurry . Nguyén |iéu:
¢ tinh bét Bip,
steam ——»  Gelatination —» maltodextring Lda mi, bot
wamylase ——p  Liguiaction L L
( Khoai mi,
v s en
gucoamylase/ — Saccharification Khoai tay'

pullulanasa
¥ malose syrups
Purification <—— glucose syrups

* ~~a Mixed syrups
glucose —— lsomensation — fructose syrups
isomerase i

¥

Refining

Enzymatic processing of
starch to various sweeteners. 154

Nguyén Hiru Tri
‘»
d
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@in Bromelin — Quy trinh thu nhan va
b u .
tinh sach bromelin

Qua/than/chdi > xay nhuyénl/lgc > djch lec > ly
tam > djch ly tam > két tiia > thu tiia (ché pham
enzyme thd) > siy khé > tinh sach > san pham
enzyme tinh khiét.

29/09/2011 11:21 SA 163

Nguyén Hiru Tri i
)

@;@ Thu dich thé bromelin

+ Xay nhuyén than, qua dira bing may xay

« Vét ky

* Loc - thudich loc

+ Ly tam 6000 rpm trong 10 phiit > thu dich ndi

29/09/2011 11:21 SA 165

Nguyén Hiru Tri i
s |

C Phwong phap tach bromelin

b

» Phuwong phap hap phu: Kaolin khé dwgec tron dung
dich nwéc divra sau ly tam theo ty 1é 25 mg kaolin/1ml
dich > khuéy tir > ly tam thu tia bromelin — kaolin.

+ Phwong phap siéu lgc: loai bé cac chét cé kich thwéc
nhé hon phan tir bromelin > gitip c6 dic bromelin

+ Piéu khién nhiét do thich hgp nhim tranh tt nghén 18
loc.

+ Pidu chinh ap suat gilp ting téc d6 dong chay gitp
ting higu suat lgc.

29/09/2011 11:21 SA 167

Nguyén Hiru Tri i
)

) Thu nhan bromelin

* Thu dich bromelin tho

* Phwong phap tach bromelin
+ Phwong phap két tta

+ Phwong phap hap phu

* Phwong phap siéu loc

29/09/2011 11:21 SA 164

Nguyén Hiru Tri i
)

@;@ Phwong phap tach bromelin

» Phuwong phap két tia protein: két ta phai dwoc
thwc hién trong diéu kién lanh

» Str dung aceton: dich ép dwoc lam lanh tir 0 — 4°
C, aceton dworc gilr & 20° C.

« Ethanol: dich chiét va ethanol phai dworc giir lanh.
Két tia thu dwoc phai dwoc riva biang acetone va
lam khé nhanh.

« Amonium sulphate: amonium sulphate néng d6
bido hoa (70%) giup két tGia bromelin. Qua trinh
thwe hién & nhiét do thap.

29/09/2011 11:21 SA 166

Nguyén Hiru Tri i
s |

@h Phwong phap tinh sach bromelin

b

+ Tinh sach bang phwong phap tham tich

* Hoa 1 g bromelin thé trong 10 ml dém sodium
phosphate 0.03 M pH 7.2-> tii cellophane dyng
trong céc chi*a sdn 1 lit dém sodium phosphate
0.03 M pH 7.2 > khudy tir trong 6 gi&> > thay
dung dich dém ngoai tai méi 2 gié.

+ Pidu chinh nhiét d6 phu hep

+ Tinh sach bing phwong phap loc qua sephadex G
—-50, G - 100.

+ Tinh sach bing phwong phap sic ky

29/09/2011 11:21 SA 168

Nguyén Hiru Tri i
)
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& Protease thwc vat — Papain
(E.C.3.4.4.10)

Papain la mét sulfhydryl protease tach dwoc tir nhwa du
du xanh.

Qua xanh 10 tuan tudi chra nhidu nhwa nhét. Trong
nhwa, nhoai thanh phan chinh Ia papain (95%) con chira
mot sé protein khac.

Papain la endoprotease gém 185 amino acid. Mw: 20. 900
Da.

Papain c6 cau tric khéng gian dang hinh cau, gém 2
nhan ky, nwéc.

Vung trung tdm hoat déng papain: Lys — Asp — Glu — Gly
— Ser — Cys — Gly — Ser - Cys

-

29/09/2011 11:21 SA 169 Nguyén Hiru Tri 4

d

ﬁ@ Hoat tinh enzyme va co’ ché xuc tac

Papain cian nhém sulhydryl tw do dé thé hién hoat tinh.
Papain thuy phan protein thanh cac polypeptide va cac
amino acid.

Papain c6 kha nang thay phan sau hon.

Papain cé tinh dic hiéu réng: thiy phan hau hét lién
két peptide trir lién két v&i proline va véi cac glutamic
c6 carboxyl tw do.

Kha nang thiy phan tuy thuéc vao trang thai co’ chat
Papain con c6 hoat tinh esterase, thiol esterase va
transferase.

-

29/09/2011 11:21 SA 170 Nguyén Hiru Tri 4

d

& Protease dong vat — pepsin
- (E.C.3.4.4.1)

- Pepsin la enzyme quan trong cé trong tuyén tiéu héa
dong vat, thuéc nhém enzyme thiy phan
Céu truc: pepsin c6 dang hinh céu, ciu truc bac 4 gém
bén tiéu don vi.
M6t trong 3 lién két S — S trong phan tir can thiét cho
trung tam hoat dong.
Papain gém 329 amino acid pl : pH 1.0
Trung tam hoat dong pepsin gém mot hodc 2 nhém
carboxyl cua acid glutamic, mét nhan thom cua
tyrosine.

Pepsin cé tinh acid manh. Mw: 34. 500 Da
Tién enzyme cua pepsin la pepsinogen.

Nguyén Hiru Tri 'i"

d

29/09/2011 11:21 SA 171

ﬁé Hoat déng xuc tac cua pepsin

Protease chi c6 kha phan cat 15% lién két peptide
trong protein > doan peptide

Pepsin chi dic higu cét lién két peptide giira acid
amine nhan thom vé&i amino acid khac.

Pepsin con c6 kha niing cét cac ndi peptide giira
Leu —Val, Val — Cys, Glu — Asn, Leu — Glu & mirc
do thap hon.

Pepsin phan cét dé dang protein tan trong nwéc.
Pepsin bi (rc ché b&i cor chit dang epoxide

Nguyén Hiru Tri 'i"

d

29/09/2011 11:21 SA 172

& Protease dong vat — trypsin
A (E.C.3.4.21.4)

* Trypsin c6 trong dich tuy ngwoi va dong vat.

Trypsin 12 mot protease kiém tinh hoat déng & ruét.
Tién enzyme cua trypsin la trypsinogen: hoat héa nh&
enzyme dwong rudt enterokinase.

Mw: 22.680 — 23.400 Da gém 249 amino acid.

pH t6i wu: pH 8; pH thich hop: 7.8 — 9.5, van 6n dinh pH
thdp 3-5.

Nhiét do hoat dong: nhiét dé co thé va van hoat dong
tét trong khoan 30 — 400 C.

Trypsin dwoc hoat héa b&i: Ca, Co, Mn va bj (rc ché
béi: Cu, Ag, Hg.

-

29/09/2011 11:21 SA 173 Nguyén Hiru Tri 4

o

@ Hoat dong va tinh dac hiéu cua
- trypsin

Trung tam hoat dong: -Gly-Asp-Ser-Gly-Pro-

Trypsin cat lién két peptide giira carboxyl cua lysine,
arginine vé&i nhom amine cua cac amino acid khac.
Trypsin tac dung tét hon vé&i protein bj bién tinh
Trypsin chi phan cét dwoc 1/3 lién két peptide trong
phan tir protein, tao cac peptide nhé va cac amino
acid.

Trypsin con kha nang thay phan ester.

-

29/09/2011 11:21 SA 174 Nguyén Hiru Tri 4

o
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E ) Amylase

b

+ Amylase 1a mot enzyme déng vai tro chi yéu trong
hoat dong thdy phan tinh boét trong qua trinh ndy mam
clia hat ngii céc.

+ C6 6 loai amyalse, cac enzyme nay khac nhau & dac
tinh, pH hoat ddng va tinh &n dinh vé&i nhiét:

o — amylase, 3 — amylase, y— amylase (glycoamylase):
thiy phan a- 1,4 - glycoside cta tinh bgt.

* Dextrin—6-glucanhydrolase, amylopectin—6—
glucanhydrolase va oligodextrin — 6 — glucanhydrolase
(dextrinaxe): thuy phan o- 1,6 - glycoside cua tinh bot.

29/09/2011 11:21 SA 175 Nguyén Hiru Tri 'i'

d

E ) Amylase

b

* 6 loai amylase dworc chia thanh 2 nhém:

»Endoamylase: o — amylase va nhém enzyme khtr
nhanh Dextrin — 6- glucanhydrolase, amylopectin — 6 —
glucanhydrolase va oligodextrin — 6 — glucanhydrolase
(dextrinaxe).

» Exoamylase: p — amylase, y — amylase.

+ Amylase tir cac ngudn khac nhau cé thanh phan, tinh
chét, nhiét do hoat dong, pH t6i wu, cac dic diém thay
phan khac nhau.

29/09/2011 11:21 SA 176 Nguyén Hiru Tri 'i'

d

i) Amylase

HOCH,

29/09/2011 11:21 SA 177 Nguyén Hiru Tri -i"

d

ﬁé Thu nhan amylase ttr vi sinh vat

+ Phan lap, chon gidng vi sinh vat

+ Chon co chat cam tng, thanh phan méi trwong
nudi cay thich hop.

« Tiéu chuan héa cac diéu kién nudi cay: nhiét do
nuéi, pH, d6 4m ban dau, dé thoang khi...

29/09/2011 11:21 SA 178 Nguyén Hiru Tri -i"

d

& Nudi vi sinh vat tao amylase bang
-4 phwong phap bé mat

+ Nguyén liéu: cam mi, cam gao, chat lwong nguyén liéu
anh hwéng Ién hoat Iwc amylase sinh ra.
Do am t6i thich: (nAm méc: Asp. niger, Asp. awamort...)
tir 58 — 60%
Nhiét do nuéi:
Giai doan nay !ném cua dinh bao tw (3-4 gi®): 23 - 30° C
ddi véii ndm méc, 32 — 38° C d6i véi vi khuan
Giai doan sinh trwédng nhanh cia hé s¢i, hd hap xay ra
manh, sinh nhiét I&n (4-18 gi®) > thdi khi vé tring nhiét
dd 28 -29° C va 6 4m cao
Giai doan tao amylase manh (10 -20 gi&)
Thoi gian nudi dé thu amylase cyc Ion tiy vao loai vi

-

sinh vgt . i Tri 4P
11711:21 SA Nguyén Hiru Tri 4

29/09/20
o

@n Nudi vi sinh vat tao amylase bang
- phwong phap bé sau

+ Méi trwng dinh dwéng: ngudn nguyén liéu giau tinh
boét, chat cam ®ng cho sinh trwong vi sinh vat tao
amylase. Tuy loai vi sinh vat, ngwoi ta cé thé bé sung
thém 1 s6 loai mudi vé co, trong dé cac mudi nitrate
dworc vi sinh vat str dung nhw ngudn nito.

Nhiét dé nuéi: 30 -32° C déi v&i ndm soi; 37° C doi véi
Bacillus subtilis. Nhiét d6 nuéi anh hwéng téi do bén
nhiét ciia amylase tao thanh.

Suc khi va khudy trén: phan I&n vi sinh vat tao amylase
la vi sinh vat hiéu khi, cAn oxy hoa tan trong méi
trwong dé ting trudng.

29/09/2011 11:21 SA 130 Nguyén Hiru Tri 'i'

o
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@i Cellulase

ho

Trong thién nhién cellulose bj phan hay boi vi sinh vat
ca trong diéu kién hiéu khi va yém khi.

Qua trinh phan huy nay dwoc xic tac béi enzyme
cellulase.

Vi sinh vat trong tw nhién c6 kha nang sinh téng hop
cellulase: ndm soi, xa khuén, vi khuan.

Poéng vai trd quan trong chuyén hoéa vat chat trong tw
nhién va ca trong céng nghiép thwec pham, méi trweong.

29/09/2011 11:21 SA 183 Nguyén Hiru Tri

>

P

d

i Lactose

b

© 2008 Paul Billiet

Mot sé nguwoi khéng thé hap thu
dwcvc lactose ¢ trong siva tuy
nhién lactose van & trong hé tiéu
héa_ va dwoc Ién men boi \i
khuén. Hau qua la 1am cho co’ thé
buén nén, co rut, sinh hoi, va tiéu
chay sau khoang 4 gi® sau khi st
dung san pham sira.

Lactase tiéu héa dwoc lactose
trong thwc phdm

Vi vay cac san pham sira khong
chwra lactose rat can thiét

29/09/2011 11:21 SA

185 Nguyén Hiru Tri ﬂ

@% Pectinase
* Enzyme xuc tac sw phan huiy cua cac polymer
pectin.
» Trong tw nhién, hién twong nay thwong xay ra khi
trai cay chin.
« Ung dung trong thwe pham, gitp lam trong nwéc
rau qua.
+ Kiém soat hoat dong pectinase gitp diéu chinh d6
nhét san pham
« Pectinase dwoc phan loai dwa trén co ché tac
dung cua ching
29/09/2011 11:21 SA 182 Nguyén Hiru Tri ﬂ
i Lipase

Lipase la enzyme tham gia thiy phan glyceride tao
monoglyceride va cac acid béo.

Phan loai:

Pancreatic lipase thu tir tuyén tuy cta heo. Enzyme
nay tham gia thay phan triglyceride, dau, chat béo,
acid béo don gian...

Pregastric lipase: enzyme dwoc san xuét tiv dong vat.
Enzyme tham gia thiy phan acid béo chuéi ngan
trong chét béo cua siva

Lipase tir vi sinh vat: st dung ndm soi va vi khuan
san xuét lipase theo qui mé cong nghiép

29/09/2011 11:21 SA 184 Nguyén Hiu Tri ‘!;

d

@n Lactase

b

Enzyme lactase (B-galactosidase) thu dwoc tr nAm mébc
Aspergillus oryzae

29/09/2011 11:21 SA
© 2008 Paul Billiet
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@ Amylase

Urine is tested
for amylase levels

Femnale urinary  Male urinary

system % system @
e @
=i (&
Urine sample taken E  J
el
il FADAM

29/09/2011 11:21 SA 187 Nguyén Hiru Tri
ﬁw% Pectinase

Thanh phan Prozyme:

Protease, Amylase, Cellulase,
Lipase, Pectinase, Vitamin A,
Vitamin D3, Vitamin E, Vitamin
K3, Stay C...rat can thiét cho
sw tiéu hoa va tang trong cua

tom.
29/09/2011 11:21 SA 189 Nguyén Hivu Tri
Fl
ﬁwiﬁ Pectinase

Bao quan thwc pham :

Phéi hop véi catalase — kéo dai th&i gian bao quan caa

bét trivng, siva khd, 1am én dinh bia.

Chéng ri cac bao bi dwng nwéc giai khat CO, ( do dudi O,

ra khéi san pham khi thém nwéc vao ).
29/09/2011 11:21 SA 191

Nguyén Hiru Tri

@ Amylase

Dét: ra bé hé vai (tang I&p hé dé mat vai tré nén min, dé
bat mau)

29/09/2011 11:21 SA 188 Nguyén Hiru Tri

Pectinase c6 kha nang thuy phan pectin.

San xuét nwéc qua tir nguyén liéu qua nh& co ché pha vé
protopectin (chat l1am lién két té bao), thiy phan protein,
pha v& nguyén sinh chét cla té bao — v& té bao = nwéc
chay ra, higu suat ting. Lam trong nwéc qua ép (bia,

ruou)
29/09/2011 11:21 SA 190

Nguyén Hiru Tri <
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@ Chién Iwoc san xuét enzyme tay rira ctia Novo Nordisk A/S

Sl al e aonrganise il nsaiul gnegee

A \\ -Gene enzyme lipolase
Fuitelionsi b kA Humicola  lanuginosa
dwoc  chuyén  vo

Furfizatizn of fnzyma

ookl fl it oha Aspergillus oryzae
i thich hop cho muc dich
Syithekis of Glzning o AN tha thu)ong mai hon.
Aligeruclnatiie prasas cecterum £ ool il liorary) B
S -Enzyme lam tang

hiéu qua & cac diéu
kién giat tay.

\dardfcatizn of s0MA cionss
i myhridsAtan Wen algepraaas

Iransts al anga . .0 ‘a N
o Bt e P Y -On dinh v&i nhiét va
pH lién quan t&i giat
tay.

Induetral preduction of anzym e

Cloning strategy for 192
ENZYTEes.
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Chénx t'hénh cam on
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