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TOM TAT

NGUYEN THANH DIEN, Pai hoc Nong Lam Tp. H6 Chi Minh. Thang 08/2006.
TINH SACH ENZYME BROMELAIN TU THAN DUA (Ananas comosus (L.) Merr.)
BANG PHUONG PHAP SAC KY TRAO BOI ION
GVHD: TS. BUI MINH TRI

Bromelain than (EC 3.4.22.33) 1a mdt trong cac enzyme cystein proteinase dugc tim
thiy nhiéu nhét trong da (Ananas comosus (L.) Merr.). Cac enzyme nay duoc ap
dung rong rai trong cong nghi¢p va trong y dugc. Bromelain c6 ba hoat tinh khac
nhau: peptidase, amidase, esterase. Trong d6 dic biét bromelain than c6 thé phan hay
ca co chat ty nhién 13n co chat tong hop. Chiing 12 enzyme c¢6 gia tri kinh té va hau hét
san pham bromelain thuong mai dugc ly trich tir than dtra. Do d6 yéu cau buc thiét
duoc dit ra 1 can c6 mot san pham bot bromelain tinh sach thuan loi cho sir dung, van
chuyén, ton trir. Nhitng két qua nghién ctru budc dau trong tinh sach bromelain tir than
dira cho thiy enzyme nay c6 thé duoc tua bang acetone, tinh sach bang sic ky trao ddi
ion trén cot trao d6i cation UNO-S va dong kho bang may Lyopro 6000. Tir 97 gam
than dira nhan duoc 50 ml dich, sau khi tua bé“mg acetone thu duoc 9 ml dich tua, sau
khi qua cdt sdc ky nhan dugc 108 ml dich enzyme tinh khiét véi néng do 1a 0,53
mg/ml (chiém 11,7 % protein tong s6), hiéu suét thu hoi hoat tinh 65,65 %. Va cudi
cung dong khé san pham nhan dugc 4,6 gam bot bromelain véi ham lugng va hoat
tinh enzyme nguyén ven sau 4 tuan néu gitr & -20°C. Kiém tra qua SDS-PAGE cho

thdy san pham bromelain c6 d6 tinh sach cao.



SUMMARY

NGUYEN THANH DIEN, Nong Lam University of Ho Chi Minh City. August, 2006.
PURIFICATION OF BROMELAIN ENZYME FROM PINEAPPLE STEM (Ananas
comosus (L.) Merr.) BY ION CHROMATOGRAPHY
Stem bromelain (EC 3.4.22.33) is the most abundant enzyme among cystein proteinases
found in the stem of pineapple (Ananas comosus (L.) Merr.). These enzymes widely used
in various industrial and medical applications. Bromelain has three different activities:
peptidase, amidase, esterase. Among those, stem bromelain can hydrolyze natural
substance as well as synthetic substance. In the market, almost commercial enzyme
products are extracted from stem bromelain. For commercializing, it is important to
produce is fine powder bromelain product that is easy to use, transport, and store.
Preliminary study on purification of bromelain from pineapple stem showed that this
enzyme could be precipitated by acetone, purified by cation exchange chromatoghraphy
on UNO-S column and freeze-dried by Lyopro 6000 machine. 50 ml solution was
obtained from 97 gr pineapple stem, then 9 ml precipitated solution achieved after acetone
precipitation, and bromelain solution achieved after chromatography was 108 ml enzyme
with the concentration of 0,53 mg/ml (11,7 % of total protein), and the recovery activity
was 65,65 %. After freeze-dried process, we achieved 4,6 gr purified fine powder
bromelain that remained activity after at least 4 weeks in -20°C. SDS-PAGE showed that

the bromelain product was well purified.
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DANH SACH CAC CHU VIET TAT

Ace: acetone

APS: amonium persulfate
Amo: amonium sulfate
BAEE: benzoyl arginine ethyl ester

CTAcel5:  Cayenne thin tia acetone pha lodng 15 lan
CTAmo50: Cayenne than tia amonium sulfate pha loing 50 lan
CTpeakl12: Cayenne than peak I pha lodng 12 lan

CtpeakII8:  Cayenne than peak II pha lodng 8 lan

Ctv: cong tac vién

DichCT10: dich Cayenne than pha lodng 10 lan

EDTA: ethylenediaminetetraacetic acid

Enzymedk120T2: enzyme dong kho pha loang 120 lan (tudn tht 2)
Enzymedk120T4: enzyme dong kho pha lodng 120 lan (tuan thir 4)

MW: molecular weight
OD: optical density
SDS: sodium dodecyl sulfate

SDS-PAGE: sodium dodecyl sulfate — polyacrylamide gel electrophoresis
Tp. HCM:  Thanh ph H6 Chi Minh

TEMED: N, N, N’, N’-tetramethylethylenediamine

uVv: ultra violet
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PHAN 1.MO DAU

1.1. Pt van dé

Trong nhiing nim gan day ngudi ta danh sy quan tim rat nhiéu dén viéc tach
chiét enzyme bromelain dé st dung lam tac nhan kich thich tiéu hoa, chita vét
thwong, 6n dinh dich 1én men. Nhung viéc nghién ctru thanh cong mot enzyme khong
phai & viéc chiét xuat, xac dinh dic tinh, yéu t6 anh huong hoat dong ctia enzyme ma
phai tinh ché duoc enzyme ¢ dang sach, dé ché ph'flm 6 hoat dd cao. Viéc tinh ché
enzyme hét strc can thiét boi lam cho enzyme tinh sach it con 1an tap chit (cac
protein khong phai enzyme), nang cao hoat tinh enzyme so v6i dang thd nhiéu lan
thuan loi cho nghién ctru, bao quan, nhét 14 nguyén liéu dung 1am thudc trong diéu tri
Vva san Xuét.

Ngay nay, enzyme da dugc san xuat va st dung trong nhiéu linh vyc nhu cong
nghé thuc pham, y hoc, duoc pham va cac nganh cong nghiép khac. Poi véi nudc ta
ngudn enzyme tir thuce vat co trién vong 16n vi ngudn nguyén liéu rat phong phu (dia,
du du...). Trong qua trinh ché bién dira dong hop chi khoang 30 % qua dira dugc si
dung, con lai 70 % phu phadm ma cha yéu 1a vo dira, than dta (Hoi thao quc gia
“Cay c6 mui, xoai va dira”, 2005). Néu tdn dung duoc ngudn phé pham thi vira c6 thé
giam thiéu chat thai hitu co gdy 6 nhiém moéi truong vira ¢ thé san xuat duoc san
pham bromelain boi vi hau nhu trén tit ca ca bd phan cua cay diaa déu co enzyme.
Bromelain c6 ba hoat tinh khac nhau: peptidase, amidase, esterase. Bromelain than
c6 thé phan huy ca co chat ty nhién 13n co chit tong hop, chung 1a enzyme cé gia tri
kinh té va hau hét san pham bromelain thuong mai dugc ly trich tir than dira. Mot yéu
cau buc thiét cling dugc datra la can ¢6 mot san ph'?lm bot bromelain tinh sach thuan
lgi cho str dung, van chuyén, tdn trir.

Trong dé tai nay ching toi da tién hanh xay dung qui trinh trich ly, tinh sach
enzyme bromelain ¢ qui mé nho. D6 1a qui trinh san xuat bromelain tinh khiét dang
bot bang phuong phap tiia bang acetone (C3Hg0,) va tinh sach dang dung dich long

bang cach st dung cot sac ky trao doi ion.



1.2.

1.3.

1.4.

1.5.

Muc tiéu ciia dé tai
Thiét 1ap qui trinh tinh sach enzyme bromelain tir than dira bang phuong phap
sdc ky trao doi ion va déng kho san phdm & quy mé nho.
Muc dich
Lam co s& dé san xuat enzyme bromelain tir than dtra bang phuong phép sic ky
trao ddi ion & quy mé 16n hon.
Gi6i han caa dé tai
Do thoi gian va phuong tién han ché nén chi buéc dau tién hanh san xuét
enzyme bromelain & quy mé nho.
Noi dung thuc hién
— Phuong phap ly trich protein tong s6
— Khao sat cac tac nhan két tiia protein
— Phuong phap xac dinh protein tong s6 va phuong phap xac dinh hoat tinh
enzyme
— Tinh sach enzyme bang cot sic ky 1ong trao d6i ion
— Dong kho san pham

— Dién di protein theo trong lugng phan tir



PHAN 2. TONG QUAN TAI LIEU

2.1. Giéi thiéu so lwge vé cay dira
Cay dira c6 ngudn goc tir Nam My, duoc ngudi Chau Au phat hién vao nim
1493. Cay dira thudc loai A. comosus var ananassoides duoc thuin hoa béi nhitng
ngudi thd dan Tupi-Guarani va duoc phat tan dén Antilles, Bic Andes va Trung My
(Bertoni, 1919; trich din boi Nguyén Vin K&, 2001).
O nudc ta dira trong trén khip ca cac ving nhung cha yéu 1a mién Béic va mién
Nam:
< O mién Bic c6 cac gidng nhu:
—  Dura hoa Pht Tho (Natal Queen): Victoria
—  Dtra hoa Na Hoa (Nam Phi Queen): Paris, Yellow Mauritius
—  Dura hoa Nam B¢ (Nam Phi Queen): khém, thom ta.
— Dua ta (Red Spanish): thom be do, thom lura, dira San, dira Buom, Tam
duong.
—  Poc binh khong gai (Cayenne): thom tay, Sarawak, Hong Kong.
< O mién Nam khom trong chil yéu 1a nhom Queen, tap trung & mot sd tinh nhu:
Can Tho, Kién Giang, Minh Hai, Long An, Tién Giang va thanh phé Ho Chi Minh,
gdm co cac giéng Singapore Canning, Alexandra, Mac-grégor...Nhom Cayenne chi
duogc trong nhiéu & Bao Loc (LAm Pong) (Tran Thé Tyc va Vit Manh Hai, 2000).
< Cac bd phan trén ciy dira c6 thé cho enzyme bromelain
Qua
Qua dtra thudc loai qua tu do 100 — 200 qua nho hop lai. Cac giéng khac nhau
thi hinh dang qua va mat qua ciing khac nhau. Bo phan in duoc cua dua 1a do truc
ctia chim hoa va 13 bic phat trién nén. Sau khi hoa tan thi qua bat dau phat trién. Day
12 bd phan cho nhiéu enzyme bromelain nhat, chiém 50% protein cta qua dira.
bromelain qua 13 mot dang acid protease v6i s6 hiéu phén loai 13 EC 3.4.22.33.
(Ngudn: http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html)


http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html

Than

Than cay dra chia lam 2 phén: mot phﬁn trén mat dat va mot phén dudi mat
dat. Phan ¢ trén thudng bi cac 14 che kin nén kho nhin thdy. Khi cy d3 phat trién dén
mirc do nhét dinh, c6 thé ding cic mam ngu trén cac d6t & nhan giéng. Nam 1957,
Heinicke nhan thay trong than ciy dta c6 mot luong 16n bromelain va nguoi ta bat
dau tim cach tach chiét n6 va san xuét dudi dang thude dé chira bénh. Bromelain than
12 mot dang protease kiém (v6i s6 hiéu phéan loai 1a EC 3.4.22.32) né khac voi
protease acid ctuia bromelain qua.

(Ngudn: http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html)

Hinh 2.1 Than dira Queen; than dira Cayenne (bén phai)

La

La dira moc trén than cdy theo hinh xoan dc. L4 thuong day, khong ¢ cudng,
hep ngang va dai. Bé mit va lung 14 thuong c6 mot 16p phan tring hodc mot 16p sap
c6 tac dung lam giam do bdc hoi nudc & 14. Cac giéng dira thuong co gai nhon va
cimg & mép 13, nhung ciing c6 giéng 14 khong gai nhu Cayenne. Tuy theo giéng, mot
ciy dira truong thanh c6 khoang 60 — 70 1a. Pay ciing 1a ngudn c6 thé thu nhan duogc
enzyme bromelain cung loai v4i enzyme bromelain than.
R¢E

R& dtra gom & cai va ré nhanh (moc ra tir phoi hat); ré bat dinh (moc ra tir mam

ré trén cac dot cua cac loai choi dua trude khi dem trong). R€ dira thudce loai an ndng,


http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html

phan 16n do nhan giong bang chdi nén moc tir than ra, ré nhé va phan nhi€éu nhanh.

Bo ré

dira thuong tap trung & ting dat 10 — 26 cm va phat trién rong dén 1 m.

(Nguyén Vin K&, 2001). Pay ciing 12 ngudn c6 thé thu nhan dugce enzyme bromelain

cung loai v&i enzyme bromelain than.

2.2. Gi6i thiéu vé enzyme

2.2.1. So hwge vé enzyme

2.2.1.1.

2.2.1.2.

Pinh nghia vé enzyme

Enzyme 1a nhém protein chuyén bi¢t héa cao cd hoat tinh xuc tac sinh
hoc, do té bao sdng tiét ra, ¢ tic dung ting toc d6 va hiéu suat phan tng hoa
sinh, ma sau phan ng van con giit nguyén kha nang xuc tac (Nguyén Tién
Thang, 2004).

Céac enzyme xuc tac cho hiu hét cac phan Gng hoa hoc xay ra trong co
thé séng, dam bao cho cac qué trinh chuyén héa cac chat trong co thé song
tién hanh véi tdc d6 nhip nhang, c6 trat tu, theo nhirng chiéu hudng xac dinh.
Pavlov da noi : “Hoat dong dau tién cua enzyme la biéu hién dau tién cua hoat
dong séng. Khong c6 su sdng nao lai khong co qua trinh enzyme”. Piéu nay
cang lam sang t6 dinh nghia ctia Anghen : “Su song, d6 1a phuong thirc ton tai
ctia thé protein” (Lé Ngoc Tu va ctv, 1982).

Phén loai enzyme
- Nam 1930, Hiép Hoi Hoa Sinh Qudc Té (IOB) di thong nhit phan loai
enzyme ra lam 6 16p va dugc danh s6 thtr tu tir mot dén sau. Cac s6 th tu nay
1a ¢6 dinh cho mdi 16p. Mdi 16p lai chia 1am nhiéu to, mdi t6 ¢ nhiéu nhom.
Chinh vi thé theo hé théng phan loai, mdi enzyme thuong co bon sb: s6 thtr tu
mot chi 16p, s6 thtr tu hai chi td, s6 th ba chi nhém, sb tht tu chi enzyme.
Tén ctia cac 16p, t6 va nhom nhu sau:
I. Oxidoreductase: xtc tac phan tng oxy hoa khir
a. Dehydrogenase
b. Oxidase

c. Oxigenase



d. Peroxidase
ii. Transferase: xtic tic phan Gmg van chuyén nhom
a. Acyltransferase
b. Glucosyltransferase
c. Aminotransferase
d. Phosphotransferase
lii. Hydrolase: xtc tac phan rng thuy phan
a. Peptide hydrolase
b. Lipase
iv. Lyase: xtuc tac phan tng tao lién két doi
a. Pyruvate decarboxylase
b. Fumarate hydrolase
v. Isomerase: xuc tac phan ing dong phan hoa
vi. Ligase: xuc tac phan tng két gin gitra cac phan tir
- Theo Hoi fo)ng Enzyme Qubc té dugc thanh 1ap nam 1955 bdi HO1 Lién
Hiép Hoa Sinh Qudc té (Hoi Lién Hiép Hoéa Sinh va Sinh Hoc Phan tir QT)
Tén goi enzyme theo s6 EC (enzyme commission):
GOm 4 phén: a,b,c.d.
(a) Sb dau tién: chi nhém, 1 trong 6 nhom, (kiéu phan tng xac tac)
(b) S& thtr hai: chi phu nhom (kiéu co chat hay lién két bi phan cit)
(c) Sb thr ba: chi phu phu nhom (kiéu chéit cho hay nhan dién tir, hay kiéu
nhom duoc van chuyén).
(d) S6 thir tu: chi sd th tu ciia enzyme trong phu phu nhom
Thi du
Enzyme bromelain than c6 s6 EC 3.4.22.32: duoc ly trich tir than, ré, 14
cua cay dua.
Enzyme bromelain qua c6 s6 EC 3.4.22.33: duoc ly trich tir qua, vo.
(Ngudn: http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html)



2.2.1.3. Su khac nhau vé chit lwgng enzyme va thi trueong enzyme cong nghiép
Nong d6 enzyme thap 1a nguyén nhan giy kho khin trong san xuat
enzyme. Ba linh vuc st dung enzyme c6 mirc yéu cau vé sd luong va chit
lwong rat khac nhau.

Bang 2.1 Su khac nhau vé chit lwgng enzyme

Enzyme cong

Enzyme phan

Enzyme dugc

nghiép tich pham
Luong sir dung Hang tin mg-g mg-g
Dé tinh khiét Khong tinh khiét | Tinh thé tinh khiét | Tinh thé tinh khiét
Ngu[;n g6'c Vi sinh vat, Vi sinh vat, ddng | Vi sinh vat, dong

thuong ngoai bao

vat, thuc vat,

thuong noi bao

vat, thuc vat,

thuong nodi bao

Tdi sit dung nhiéu | Mot s6 c6 kha Khong phat trien | Cho dén nay chua
lin nang nhung c6 kha nang | c6 kha nang
Gid sdn xudt Thap Trung binh Cao

(Nguyén Tién Thang, 2004)

Bang 2.2 Thi trudong enzyme cong nghiép

Ung dung Doanh s6 1996 | Doanh s6 wéc doin 2006
(triéu dola) (tri¢u dola)

Thuec phim 170 214
Chit tdy 160 414
Dét 27 32
Da thuéc 11 13
Bot gidy 1 5

Ung dung khdc 3 8

Tong 372 686

( Nguodn: C.Wrotnowski, Genetic & Engineering News, pp, 14 and 30, Feb. 1. 1997.)



2.2.2. Céc yéu t6 anh huéng dén véan tdc phan g enzyme.
2.2.2.1. Anh huéng cia nong dé enzyme
Trong diéu kién thira co chat, tbc do phan tng phu thudc bac nhét vao
ndng do enzyme. Puong biéu dién c6 dang nhu & hinh 2.1

Vo4
V = K[E]

»

“[E]

Hinh 2.2 Pwong biéu dién anh huwéng ciia ndng do enzyme dén tdc dd phan ing

2.2.2.2. Anh huéng ciia ndng dd co chit
O giai doan dau ctia phan (mg, néu nong do enzyme duoc giit cb dinh va
nong do co chat thay doi, nguoi ta nhan thiy van tdc phan Gng ting khi nong
d6 co chat tang. Khi nong do co chat tiép tuc gia ting, duong biéu dién uén
cong va voi ndng do co chat cao thi van toc khong con gia ting nita va dudng

biéu dién tiém can vdi gia tri V.

AV 2

v
2

0 Km [S]
K : Hang s Michalis, 1 ndng do co chét tmg voi van toc bang 1/2 van toc Vmax.
Hinh 2.3 P thi biéu dién s phu thudc ciia toc dd phan ng viao ndng dd co chat
2.2.2.3. Anh huéng cia nhiét do
Nhiét d6 c6 anh hudng rat 16n dén phan ung enzyme va téc do phan tmg

enzyme khong phai lac nao cling ty 1¢ thuan véi nhiét do phan Ung. Tdc do



phan ing chi tang dén mot 2161 han nhi¢t do nhét dinh. Vuot qué gidi han do,
tbc d6 phan ng s& giam va din dén murc triét tiéu.

Néu dua nhiét d6 1én cao hon muc nhiét do tdi vu, hoat tinh enzyme s¢ bi
giam, khi d6 enzyme khong c6 kha ning phuc hdi lai hoat tinh.

Nguoc lai, ¢ nhiét do 0°c, enzyme bi han ché hoat dong rit manh, nhung
khi dua nhiét do I1én tir tir hoat tinh enzyme sé tang dan dén muc tbi vu.

2.2.2.4. Anh huéng cia pH

Sy thay dbi pH gay nén :

+  Su bién ddi ion hoa ciia cac nhom chic ning trén chudi polypeptide

ctia enzyme, do d6 1am thay d6i dién tich can thiét cho su tao thanh phuc

hop enzyme — co chat va sy duy tri cau hinh ba chiéu nguyén thily cila
chudi polypeptide cua enzyme.

+ Su thay d6i mirc do ion hoa cua co chat, diéu nay cho phép hoic

ngin can sy tao thanh enzyme — co chét trong trudng hop phan tung doi

hoi co chat phai & dang ion.

Nhu vay, hoat tinh ctia enzyme phu thudc 16 rét vao pH moi truong. Do
1a vi pH méi trudng c6 anh huong dén mirc d6 ion hoa clia co chat, enzyme va
trung tdm hoat dong ciia n6, phirc chat enzyme — co chét va anh huong dén do
bén clia enzyme.

M&i mot enzyme c¢6 mot pH tdi wu khac nhau, ¢ thé rat acid (tir 1,5 -2),
hoidc rat kiém (9,5 — 10). pH tdi uu cta da sd cac enzyme vao khoang chung
quanh gia tri trung tinh (6 — 8). Tuy nhién pH tdi vu cia mot enzyme ciing
khong ¢b dinh ma phu thudc vao nhiéu yéu t6 khac nhau nhu ban chat va ndng
d6 co chat, tinh chat dung dich dém, nhiét do.

2.3. Enzyme Protease
Protease 1a enzyme thudc nhom hydrolase, xtc tac cho qua trinh thuy phan
lién két peptide (-CO — NH-) clia phan tir protein va peptide thanh cic acid amin

tu do, mot it peptide ngin, pepton.



2.3.1. Gioi thi€éu so lwge cac enzyme protease

2.3.1.1. Protease vi sinh vat

2.3.1.2. Protease dfng vat

% Protease serine tir nAm Aspergillus.spp.
« Metalloprotease (protease kim loai ).
% Carboxyl protease ( protease acid ).

% Enzyme rennet tir vi sinh vét.

% Protease tir vi khuan: protease serine tir vi khuan B.subtilis.

Bang 2.3 Protease dong vat

Protease pH Chit hoat héa
Pepsin 1,5-4,0 H*, protease
Chymosin 5-6 ca®*
Trypsin 6,5-9,0 Enderkinase, Ca®*
Chymotrypsin 7,0-8,5 ca?t
Carboxypeptidase 6,0-8,5 Trypsin
Aminopeptidase 6,5-8,0 -

(Nguyén Tién Thang, 2004)
2.3.1.3. Protease thurc vat

10

Protease thyuc vat tip trung chi yéu & mot sd cay vung nhiét d6i nhu du du,

dtra, cay sung, articho va dau tuong. Tat ca protease thuc vat déu cung thudc

mot nhom enzyme chira gbec —SH trong tdm hoat dong. Thi du: papain tir mu

du du, bromelain tur dira, ficin tir qua sung.

2.3.2. Ung dung ciia enzyme protease.

Trong céc loai enzyme thi enzyme protease c6 vai tro quan trong hon ca vi

n6 thuy phan protein. Protein dong vai tro vo cung thiét yéu doi véi doi song con

nguoi, nd 1a thanh phan dinh dudng co ban cua nguoi va vat nudi, la ngudn cung

cap vat liéu nhu da, 16ng, to phuc vu san xuat nham nang cao chat lugng cling nhu

gia tang thoi gian bao quan
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Bang 2.4 Ung dung protease trong cong nghiép

San phim Ung dung
Bia Lam tan protein hat, lam 6n dinh bia.
Phomat Tua protein sita va lam chin phomat.

Lam mém thit | Cit mot phan mo lién két.

Bdanh mi Tang do déo cua gluten.
Bdnh keo Tang do don.
Da Loai bé long, toc, sic td, 1am mém da.

Chit tdy riva Tay rira vét protein.

Hién nay ché pham protease thuong mai mét phan c6 ngudn goc tir dong vat

va thyc vat, nhung chu yéu 1 tir vi sinh vat (Nguyén Tién Thang, 2004).
2.4. Enzyme bromelain thu nhan tir dira
2.4.1. Gié6i thiéu Enzyme bromelain

Bromelain 1a nhom protease thuc vat dugc thu nhan tir ho Bromelaceae, dac
biét 1a tir than (EC 3.4.22.32) va trai dira (EC 3.4.22.33). O mdi bo phan khac
nhau thi bromelain c6 pH t6i wu khac nhau va cdu tao ciing c6 su khac nhau.

Bromelain cé trong toan bd cdy dira, nhung nhiéu nhit 1a trong qua.
Bromelain 1a nhom endoprotease c6 kha ning phén cit cac lién két peptide noi
phan tir protein dé chuyén phan tir protein thanh cac doan nhé goi 1a cac peptide
(Duong Thi Huong Giang, 2005).

Thanh phan cha yéu ciia bromelain c6 chita nhém sulfhydryl thuy giai
protein. Khi chiét tach va tinh sach phan doan c6 chita nhom sulfhydryl cia
bromelain thi thu dugc mot enzyme thuy phan protein hiéu qua in vitro (Nguyén
Dtc Lugng, 2004).

2.4.2. Tinh chat vat li

Murachi va cong sy nam 1964 da nghién ctru vé tinh chat vat 1y ciia enzyme
bromelain trich tir than cdy dtra va thiy nhu sau:

—  Trong luong phan tir: 33.200 - 33.500 Da

— Hangsdsalang: 2,73 S
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—  Thé tich riéng phan: 0,743 ml/g
—  Hang s6 khuéch tan: 7,77-10 cm.sec
— DO nhét bén trong: 0,039 dl/gam
— Ty sb ma sat f/fo: 1,26
—  Diém dang dién pI : 9,55
—  Su hép thu Al %cm: 20,1%cm
Bromelain trich tir qua 14 protease acid véi diém dang dién pl: 4,6
(Murachi, 1964; trich dan béi Nguyén Ptrc Lugng)
Alfonso va cong s 1994 qua nghién ctru thuc nghiém da cho rang bromelain
than c6 trong luwong phan tir 25.400 kD.
2.4.3. Tinh chat héa hoc
2.4.3.1. Céu tao hoa hoc
Bromelain than 1a glycoproteinbase gom phan protein va phan phi
protein. Phan phi protein 1a mot glucide, & mdi phan tir gdbm 3 manose, 1
xylose, 1 fructose va 2 glucosamine. Glucosamine 1a phan nbi truc tiép véi
mach polipeptide cta phan protein. Soi hydrate carbon lién két hoan vi voi
polypeptide. Trong soi hydrate carbon nay duong nhu mot nira sgi khong lién
quan dén co ché xuc tac cua phan ti.
CAu tric phan hydrate carbon cia bromelain than (Yasuda va ctv,1970):

Fructose

CH,OH o ]

QO
o) O,

CH,
Manose o -0.. 2

Manose Glucosamin
(o) 0 CH,OH
Manose ~. “.g. ~ CH:OH
“ BECO0H: o NHCO—CH,—CH
N
= NHCUOCH;

Xylose * Glucosamin

Hinh 2.4 Ciu tric phan hydrate carbon ciia bromelain than
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Tuy timg phuong phap thu nhan va phwong phap thi nghiém, thanh phan
bromelain than va qua khac nhau. Bromelain qua (ép tir qua) 1a protease acid
véi diém dfmg dién 14 4,6; cAu tao hoi khac so véi loai enzyme trén.

Bromelain than c6 thanh phan acid amin thay ddi trong khoang 321-144
acid amin va 283-161 d6i v4i bromelain qua.

Cac nghién ctru ghi nhan, polypeptide ciia bromelain than cé acid amin
dau —NH, 1a valine va dau carboxyl 1a glycine; con ddi véi bromelain qua,
acid amin dau —NHj 13 alanine. (Nguyén Pirc Luong, 2004)

2.4.3.2. Cau tric khong gian
Céu triic bac mot ciia bromelain theo Murachi va Bussain:
-Ser-val-Lys-Asﬁ-Glﬁ-Asp-Pro-Cys-Gly-Ala-Cys-Tryp-
Gly-CysLys-

Bromelain ciing nhu papain, ficin déu 1a cac protease co tim hoat dong
chtra cystein véi cau ndi —S-S- (disulfur) giira 2 soi polypeptide véi nhau.

Tam hoat dong —Cys dit cach nhom imidazole cua histidine 1a 5A°.

Chudi phén tir gp nép phurc tap thanh dang hinh cau.

Bromelain c6 mot nhém sulfuhydryl can cho hoat tinh xuc tac véi 5 cau
nbi disulfid & mdi phan tir. Ngoai ra trong bromelain than con c6 sy hién dién
ctia Zn?* v&i ham luong 2 mg/gram enzyme c6 18 déng vai trd duy tri cdu truc
khong gian ciia enzyme (Nguon: Yasuda va ctv,1970).

2.4.4. Hoat tinh ctiia bromelain

Thit qua dira chi c6 hoat tinh bromelain ké tir 3 thang truéc khi chin. Trong
d6 hoat tinh cao nhét 1a khoang 20 ngay trude khi chin. Khi trai chin, hoat tinh
bromelain giam xuéng nhung khéng mat han.

Mot sb nghién ctru cho thay bromelain cé hoat tinh khac nhau trén nhiing co
chat khac nhau. Néu co chét 1a hemoglobin thi kha ning phéan giai ctiia bromelain
manh hon papain gip 4 1an, con co chit 1a casein thi kha niang phan giai cia hai
enzyme nay tuong duong nhau. Ddi voi cac co chat tong hop thi kha ning phan

giai ciia bromelain yéu hon papain.
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Bromelain ¢6 3 hoat tinh khac nhau: peptidase, amidase va esterase, hoat

tinh esterase & bromelain hon papain va ficin (Nguyén Dtrc Lugng, 2004).

244.1.

24.4.2.

Co ché tac dong

Hau hét cac tac gia déu thira nhan vai trd ciia nhom —SH cua cystein,
nhdém imidazole cua histidine va nhém disulfur trong hoat dong thuy phan cua
bromelain.

Nhom —SH tham gia tao thanh acyl-thioester trung gian vé&i nhom
carboxyl cua co chét (noi cac lién két peptide bi cit).

Nhom imidazole 1am chét trung gian nhan gbc acid va chuyén cho nhom
anion cua chat nhan khac.

Cau ndi S-S ¢6 vai tro duy tri cau tric khong gian ctia bromelain.

Casein va hemoglobin 14 2 co chat ti nhién dugc dung nhiéu nhét.

Pau tién, bromelain két hop v&i protein va thiy phan so bd cho ra
polypeptide va acid amin. Protein két hop v6i nhom —SH cua enzyme khién
n6 bi ester hoa roi nhom imidazole s& khir ester dé giai phong enzyme, acid
amin va peptide.

O giai doan dau, Zn** rit quan trong, ching két hop véi nhém —SH cua
tam hoat dong hinh thanh mercaptid phan ly yéu (nhung van con kha ning tao
lién két phdi tri bd sung véi cac nhoém chire nang khéc cia phan tir protein nhu
amin, carboxyl...)

Enzyme —SH +Zn*" = enzyme-S-Zn + H*

Do vay nhém —SH trong tdm hoat dong di bi ester hoa bdi co chat, ciu
trac khong gian duoc bao vé 6n dinh.

Cac yéu t6 anh hwéng dén hoat tinh

Gidng nhu cic cdu tric xuc tac sinh hoc khac, bromelain ciing bi anh
huong boi céac yéu td nhu: co chat, néng do co chéit, néng do enzyme, nhiét
d6, pH, ion kim loai, mot s nhém chirc, phuong phap ly trich, phwong phap

tinh sach.
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Céc yéu td nhiét do, pH thich hop cho hoat dong cta cac phan tng xtc

tac cia bromelain khong 6n dinh ma phy thudc 1an nhau va phy thudc vao céc

yéu t6 khac nhu: ban chat co chat, ndong d6 co chét, ndng do enzyme, su co

mit cta chit hoat hoa, thoi gian phan tng.

R/
0‘0

Anh huwéng cia nhiét dd

Nhiét d6 cua phan tng xuc tac chiu anh huéng boi nhiéu yéu tb:
thoi gian tic dung cang dai thi nhiét do s& c6 nhitng thay doi 1am anh
hudng dén hoat tinh ctia enzyme, ndng d6 enzyme, ndng d6 co chit, dang
ton tai clia enzyme.

O dich chiét qua (pH 3,5) khi ting nhiét do 1én dén 60°C thi
bromelain van con hoat tinh nhung bromelain tinh khiét nhay cam véi
nhiét do. O 5°C, pH 4-10 thi enzyme giit hoat tinh t5i da trén casein trong
vong 24 gio. O 55°C, pH 6.1 thi enzyme bi mat 50% hoat tinh trong vong
20 phut (Nguyén Burc Lugng, 2004).

Anh huéng ciia pH

pH 1a yéu t6 quan trong nhat anh huong dén hoat tinh xiic tic cta
enzyme. pH thich hop nhéat d6i véi bromelain khong 6n dinh, ma phy
thudc vao ban chit va néng dd co chét, d6 tinh sach cta enzyme, nhiét do
va ban chét cta dung dich dém, sy c6 mat cua chat tang hoat cling nhu
thoi gian phan ung.

Bién d6 pH kha rong tir 3-10 nhung pH tdi wu trong khoang 5-8 tiy
co chat: gelatin: 5-6, casein: 7-8 (Nguyén Puc Lugng, 2002).

Anh huéng ciia kim loai va mot s chat khac

Céc ion kim loai thuong gan voi phan tir protein tai cac trung tim
hoat dong, do d6 anh hudng dén hoat tinh xuc tac clia enzyme.

Vi bromelain thugc nhém protease cystein, trung tam hoat dong co
nhém —SH déu 13 hoat chit hoat héa cho bromelain. Vi du: KCN,

thioglycolic acid, cystein, sulfid, cianit...
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Bromelain bi trc ché bdi nhirng ion hoat hop chét c6 &i lyc manh
hon nhom —SH, cac tic nhan oxi hoa, halogen hoa, ankyl hoa,..nhu:
iodoacetate, bromoacetate, H,O,, methyl bromur...

Céc ion kim loai nhu: Fe, Cu, Ag, Sb, Zn c6 xuc tac lam on dinh
c4u triic phan tir bromelain.

Theo Murachi, thi khi khong c6 chat hoat hoa, bromelain chi phat
huy dugc 60-70 % hoat tinh t6i da trén casein va enzyme c6 hoat tinh t6i
da khi c6 su hién dién 0,005 M cystein.

2.4.4.3. Cac chit bao vé enzyme

Tac nhan bao vé co vai trd quan trong trong qua trinh dong kho. Mot chat
bao vé tot phai bao vé té bao & nhiét do thap trong sudt qua trinh lanh dong, dé
lam khé va tao hon hop 6n dinh, dé hoa tan lai vao nuéc. Nhiéu nhém chie da
dugc kiém tra vé kha ning bao vé cua ching: polyol, polysaccharide,
disaccharide, amino acid, protein, mudi, vitamin, khoang, acid hitru co. Tuy
nhién kha ning bao vé cia timg nhom chitc thay doi doi véi timg loai phén tir
sinh hoc. C6 4 nhom ngan chdn tac hai cua qué trinh dong khé da dugc nghién
ctru, kiém tra:

— Pbuong: trehalose, lactose, maltose, sucrose, fructose, glucose bd

sung vaéi ti 1€ 10 %.

— Acid amin: natri glutamate (2.5%), dich trich nAm men (4%).

— Polyol: sorbitol (5%), mannitol (5%).

— Dung dich dém phosphate.

Puong tai sap xép cau triic cia nudc trong phan tir protein khi hoa tan lai
vao nudc va ngan can sy udn cong, hop nhit bang cau ndi hydro giita cac goc
phéan cuc cua protein.

Acid amin bao vé bang cach phan tng v6i nhom carboxyl cia protein va
nhém amin cta tac nhan bao vé nhd d6 ma nd 6n dinh ciu tric caa protein.

cystein ngin can sy oxi hod nhém —SH thanh cau nbi -S-S-
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Polyol 1am cho dung dich chira chung nhanh chéng bi két tinh trong qua
trinh dong kho nhd vay ¢ thé bao vé dugc cac phan tir sinh hoc (Nguyén Ptic
Luong, 2002).

2.4.5. Ung dung ciia bromelain
< Trong cong nghiép thwe phim
— Sir dung enzyme bromelain trong 1én men nudc mam ngin ngiy
(Beddows va Ardeshir, 1979, Salem va ctv., 1995)
— Lam mém thit (Melendo va ctv., 1996; Melendo va ctv., 1996)
* Trongy dwoc hoc
— Ngan ngtra bénh ti€u chdy & heo con (Mynott va ctv., 1996; Chandler va
Mynott, 1998)
— Tro ti€u hoa (Nielsel va ctv., 1991)
— Piéu tri cic bénh nhiém trung (Jayaran va ctv., 1991; Tanabe va ctv.,
1996; Kelly, 1996; Maurer, 2001; Anthony va Cichoke, 1998)
2.4.6. Tinh hinh nghién ciru trong va ngoai nuéc vé enzyme Protease (chii yéu la
enzyme bromelain)
2.4.6.1. Nghién ctru trong nuwéc

O nuéc ta c6 nhidu coéng trinh cong bd vé viéc nghién ciru s dung
enzyme bromelain, cac cong trinh cong bd tap trung trong cac linh vuc tach
chiét, tinh sach va kha ning ung dung ciia enzyme nay. Mot sd cong trinh
nghién ctru vé enzyme bromelain nhu:

Pham Thi Tran Chau va ctv (1987) nghién ctru mot sd tinh chit cua
enzyme bromelain tach tir chdi dtra tiy cho thiy trong chdi dira co chta hai
protease va bromelain c6 hoat tinh cuc dai & pH 6,5, nhiét do t6i vu 1a 60°C.

L& Thi Thanh Mai (1997) nghién ctru cadc phuong phép tinh sach va ting
dung bromelain cho thiy c6 thé thu nhan bromelain theo phuong phap két tia
bang aceton hay co dic theo phuong phép siéu loc rdi két tia bang aceton,

cling nhu c6 thé tinh sach bromelin bang phuong phéap loc gel sephadex G75
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v6i hiéu suit cao. Nghién ciru ndy con cho thiy cé thé sir dung bromelain dé
rt ngan thoi gian ché bién nudc mim.

Duong Thi Huong Giang va Lé Thanh Hung (2002) nghién ctru cac diéu
kién nhim 6n dinh phuong phép tinh sach bromelain tir nudc khom thé cho
thdy c6 thé thu nhan va tinh sach bromelin bang phuong phap sic ky trao d6i
ion trén cdt SP-Streamline véi hiéu suét cao.

Duong Thi Huong Giang va ctv (2005) nghién ctru tinh sach Bromelin tir
phu phidm vo dtra cho thay c6 thé tinh sach bromelain bang phwong phap sic
ky gel mo rong v6i hé théng cot Streamline 50 va gel trao doi ion am SP-
Streamline XL (Pharmacia) v&i hiéu suat cao.

Nghién ctru ngoai nudc

Corvisat (1857) chiét tach trypsin tir dich tuy, ddy 1a protease dau tién
dugc thu nhan nhung chua tinh sach.

Danivevski (1862) chiét tach trypsin, amylase tuy tang bang phuong
phap hap phu. Nghién ciru ndy c6 y nghia quan trong trong chiét tach va
nghién ctru cac tinh chat cua enzyme ciing nhu protein. Tiép theo d6 la
Hommarsten (1872) chiét tach dugc Chymosin. Wurtz (1879) chiét tach duoc
papain, Crassman va Ambros (1926) chiét tach duoc bromelain. ..

Theo Salem va ctv (1995) da sir dung ty 1€ 1a 0.3% enzyme so voi ca
gdm papain, trypsin, ficin va bromelain thém vao cing voi 25% mudi ngay tir
lac dau cua qué trinh san xuat nudc mam trén nam loai ca (sardine, macaroni,
bolti, bourri va shark). Két qua cho thay véi 0.3% papain cho ham lugng dam
tong s6 cao nhit so véi cac enzyme con lai trén mau ca moi (sardine) sau 180
ngay 1én men va cao hon so véi mau ddi ching 1én men c6 truyén 1a 30%.

Liang va ctv (1999) nghién ctru hoat tinh ctia bromelain sau khi b sung
polyphenol tra trich ly tir tra xanh cta Trung Qudc cho thiy tinh bén nhiét ciia
bromelain dugc tang 1én.

Nielsen (2001) nghién ctru cai tién phwong phap xac dinh mac do thuy

phan protein cho két qua nhanh chéng va chinh xac.
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Stein (2004) stir dung enzyme protease ndi sinh thuy phan ndi tang ca
tuyét Pai TAy Duong cho hiéu suat thity phan kha cao.
2.5. Cac ky thuit co ban trong qua trinh tinh sach protein/enzyme
2.5.1. Chuan bi dich protein thé

Sau khi Iya chon dugc ngudn cung cip protein viéc tiép theo 13 phai dua
protein vé dang dich. C6 nhiéu phuong phap: pha té bao bang ap suit thim thau,
nghién bang thiét bi trung tinh, nghién tay, ph4 té bao bang siéu am. Cac phuong
phap ké trén thich hop dé xir Iy cic md mém, mod dong vat, thuc vat. Dbi véi vi
khuan c6 vo bao vé chic chin thi tot nhat 1a nghién bang cbi thuy tinh c6 thém vat
liéu cha x4t nhu cat hay bot nhom, hodc xir 1y véi lysozyme (enzyme pha vach té
bao). Pdi voi nhing loai té bao co vach bao vé rat chic nhuw nAm men trong mot
s6 truong hop phai st dung mdy ép tao ap suat cao dé pha v& té bao. Mot sd
truong hop co thé sir dung may nghién dé pha mau.

2.5.2. On dinh protein trong dich chiét ths.

Sau khi giai phong khoi vach té bao, protein bat dau chiu tac dong pha hoai
ctia nhiéu yéu t6 khac nhau. Do vy viéc dau tién 1a phai tao diéu kién 6n dinh cho
protein. Su on dinh cua protein phu thudc vao do phan cuc hay luc ion, pH, su cé
mat hay Véng mat cua ion kim loai, sy oxy hoda, protease ndi bao va nhiét do.
Thong dung nhét 1 sir dung gia tri pH sinh 1y hodc dém Tris va phosphate. Cac
ion Na*, K*, Ca?*, Mg?*, Fe?* thuong lam ting su 6n dinh cua protein, trong khi
cac ion kim loai nang Ag, Cu, Pb, Hg thuong lam bién tinh protein, dac biét
protein chira nhém -SH. Dé tranh nhiém ban bai ion kim loai nang, nén chuén bi
dém tir hoa chat sach trong dung cu thuy tinh hodc dung tac nhan EDTA 10 M bd
sung vao dém. Pé giam thiéu tac dong ciia qua trinh oxy hoa (dic biét véi cac
phan tir protein chira nhom —SH) can bo sung thém mercaptoethanol, cystein va
dithiothreitol 10° M vao dém. Dé giam thiéu tac dong cua protease ndi bao cing
giai phong can b sung chit tc ché protease nhur phenyl methyl sulfonyl flouride.

Tét nhét 1a dich thdé duoc bao quan & nhiét d6 thap.
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2.5.3. Cac phuwong phap tua protein.

C6 5 phuong phap lang tua protein: tia bang mudi, lang tia bang dung moi

hitu co, ling tia diém dang dién, ling tia bang polymer khong mang dién va ling

tha bang cac chat da dién phan

2.5.3.1.

2.5.3.2.

Tia bang mudi Sulfate & cac ndng dd khac nhau.

Dé tinh sach protein & muc do phong thi nghiém, tia bing amonium
sulfate thuong duoc sir dung budc dau trong quy trinh tach chiét va tinh sach
protein. O cac ndng d6 mubi cao protein sé tia khoi dung dich ma khong bi
bién tinh.

Khi cho thém mudi vao protein, cac phan tir mudi s& phan ly thanh céc
ion, chinh cac ion nay bat ldy cac phan tir nudc khoi protein, do vay cic phan
tir protein c6 khuynh hudng lién két véi nhau va bat dau tap hop lai. Khi du
mot lugng mudi vao thi protein s& bat dau tia. Néu qua trinh nay duoc thuc
hién trong diéu kién nhiét do lanh thi protein s€ tua ma khong bi bién tinh. Sau
d6 thu tua protein bang cach ly tAm va hoa tan tré lai trong dung dich dém c6
noéng do mudi thap. Dung dich luc ndy van chtra nhiéu mudi con lai trong tua.
C6 nhiéu phuong phap dé rira mudi khoi protein nhung ngudi ta thuong loai
mudi bang phuong phap tham tich hay phuong phap loc gel. Dung dich sau
khi rira sach mudi duoc gitt dé sir dung cho cac qué trinh tinh sach va phan
tich tiép theo. (Duong Thi Huong Giang, 2004)

Tua bang dung mdi hiru co

Cac dung moi hiru co nhu: acetone, isopropanol, ethanol (dugc dung
nhiéu nhét). Uu diém cta phuong phap 13 cho két qua tia tot hon so véi tua
bang mubi, khong can loai mudi trude khi chay sic ky, cach tién hanh don
gian. Nhung khi tiia bang dung méi hitu co phai thyc hién trong diéu kién lanh
vi néu tha & nhiét do thuong s& 1am bién tinh protein, lwong dung méi can

dung twong dbi nhiéu.
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2.5.3.3. Tiia bang diém ding di¢n
Tai diém dang dién, protein bi mat dién tich nén gy tua. Phuong phap
nay cho két qua rat cao, tuy nhién cach tién hanh phuec tap va thuong phai két
hop v6i phuong phap tia bang dung méi hitu co.
2.5.3.4. Taia bang cac loai polymer
Bao gdm: polyacrylic acid, polysaccaride, polyphosphate. Uu diém cua
phuong phap 1a c¢6 thé tién hanh & nhiét do thudng, dé thu héi polymer, hiéu
suit tao két tiia cao. Chi phi cho phwong phép nay cao.
2.5.3.5. Tiia bang chit da dién phan
Thuong dung polyethylene glycol ¢6 phan tir lwgng 6.000 va 20.000. Co
thé su dung véi lugng chét nay rat nho, hiéu suat tao két tua cao. Nhuoc diém
ciia phuong phéap 13 rat dat tién va dé gay bién tinh protein (Nguyén Tién
Thang, 2004).
2.6. Tinh sach protein
Sau khi nhan dugc dich tia protein, cong viéc tiép theo s& 1a chiét tach, tinh
sach dé nhan duoc céac phan doan protein khac nhau.
2.6.1. Tai sao cin tinh sach enzyme?

Néu chung ta mudn hiéu rd vé hoat dong ctia enzyme trong mét phirc hé, (thi
du nhu trong céc bao quan nhu ty thé, hay trong té bao hoic trong toan bd co thé),
truéc hét chung ta can phai hiéu rd hoat dong cua enzyme nay trong mot mdi
truong cang don gian cang t6t, moi truong don gian nhét 1a méi trudng dung dich
dém co enzyme, cac ion kim loai, cac cofactor... Tuy nhién trong mot sb truong
hop, nhu cac enzyme trén mang té bao, khi duoc tinh sach enzyme co thé bi bat
hoat do khong co cac phospholipid hay cac chét tay (detergent), va nhu vdy méi
truong don gian can phai thém vao cic chat nay.

Nghién ctru cac dic diém cua enzyme tinh sach cho phép ta hiéu thém vé
tinh dic hiéu ctua enzyme d6i vai co chat, cac thong sd vé dong hoc cua phan ung

enzyme, va néu co thé ca co ché diéu hoa phan tng. Tt ca nhitng thong tin nay s&
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gitip ta ndm rd hon vai trd cta enzyme trong phirc hé. Hon nita, enzyme con an

chtra mot s6 cau hoi vé cau tric cua cac dai phan tir va co ché cua sy xUc tac.

Nghién ctru cu thé vé cac van dé nay chi c6 thé trong trudng hop enzyme da

duoc tinh sach hoan toan nghia l1a da loai bd cac enzyme tap va cac dai phan tu

khac.

Céc enzyme tinh sach ¢ gia tri cao trong y dugc va trong cong nghiép.

2.6.2. Muc tiéu va chién lwoc tinh sach enzyme

2.6.2.1.

2.6.2.2.

Muc tiéu

Muc ti€u cua qui trinh tinh sach la nham thu dugc mot lugng enzyme tbi
da dua trén luong hoat tinh thu dugc so véi hoat tinh téng cua enzyme trong
dich chiét ban dau. Hon nita san phém enzyme nhan duoc cling phai dat hoat
tinh toi da, c6 nghia 12 enzyme khong bi mat hoat tinh trong qué trinh bao
quan, khong bi phan giai, va do tinh sach ciing phai dat t6i da, nghia 1a khong
¢6 su hién dién cua cac enzyme hay cac dai phan tir sinh hoc khac.

Khong co6 cach nao dé dé du doan hoat tinh cia mot enzyme da duogc tinh
sach trong mdt s6 diéu kién nhét dinh nao do, vi vay qué trinh tinh sach dugc
tién hanh cho dén khi nao hoat tinh dic hiéu cia enzyme (Unit/mg) ting dén
mot gia tri khong ddi sau mot vai cong doan cua qui trinh tinh sach.

Chién lwoc tinh sach enzyme

Chién lugce chung cho qua trinh tinh sach enzyme cé thé dugc biéu dién

qua so dd sau:

Mgudn __ Nghifn , Dichchiét  quimé lén »  SAnphim thé

Chui trinh tinh sach

ghi'é‘n sohd, Tinh zach
thch cac bao quan  tricly/ly Phin tach ban ) qui m& nhod
phwong phap atdye hip phy
Cac bho quan Enzyme tinh sach

So d6 2.1 Chién lwgc chung cho qua trinh tinh sach enzyme
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Trong so d tong quat ndy, qui trinh tinh sach cho mét enzyme nao d6
bao gém: (a) Ngudn enzyme, (b) Phwong phap nghién va (c) Phwong phap
tinh sach.

(Ngudn: www.bio-rad.com/life science research /chromatography)
2.6.3. Gioi thiéu cac phwong phap phan tach co ban trong tinh sach enzyme

Béang 2.5. Cac phwong phap phan tiach co ban trong tinh sach enzyme

Dac tinh Phwong phap Qui mo
Kich thuéc hay khdi|— Lytam — Lé6n vanho
luong — Séc ky loc gel — Nho
— Tham tich, siéu ly tim — Nho
Do phan cuc
(a) bién tich — Sic ky trao ddi ion — Lé6n va nho
— Siéc ky tap trung — Nho
— Dbién di — Nho
— Pién di diém dang dién — Nho
(b) Tinh ky nuéc — Séc ky twong tac ky nuéc — Nho
Tinh tan — Thay d6i pH — Lén
— Thay dbi lyc ion — Lon va nho
— Thay d6i hang s dién moi — Lén
Tam bam dic higu hay | — Sac ky 4i luc hép phu
Cic twong tdc clu trac | — Sic ky voi ion kim loai ¢d dinh trén
déc hi¢u gia the
— Giai 4i luc hip phu
— Séc ky ai lyc hap phu voi cac chét
nhudm mau.
— Hap phy mién dich
— Séc ky dong hoa tri

(Nguon: www.bio-rad.com/life science research /chromatography)
2.6.4. Su lwa chon phwong phap tinh sach protein

Sau khi danh gia vé nhiing wu va khuyét diém ciia cac phuong phap tinh sach
khac nhau, can phai xac dinh mot sé yéu td co ban anh hudéng dén cic phuong
phdp tinh sach va trinh tu cua cic phuong phap nay trong qui trinh tinh sach.
Trong thuc té can phai nhdn manh rang rat it khi chi can mot hay phéi hop cua hai
phuong phap ma co6 thé tinh sach duoc enzyme. Qui trinh tinh sach cu thé phu
thudc vao nhiéu yéu td: (i) qui mo va hiéu suat tinh sach, (ii) thoi gian can thiét

cho qua trinh tinh sach, (iii) trang thiét bi hién c6.
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Ngay nay, chua c6 mot phuwong phap chuin nao thyc su c6 hiéu qua trong
vi€c lam sach enzyme. Do do, vi¢c lam sach enzyme that su chi c6 hiéu qua khi ta
biét lya chon cac phuong phap riéng két hop véi nhau, tao ra phuong phap ndi
tiép nhau mot cach hai hoa nhat (Ngudn: Bio-Rad).

2.7. Gi6i thiéu phwong phap sic ky sinh Hoc
Phuong phap sic ky sinh hoc thudng duoc ding dé tinh sach enzyme, bai vi chiing

“nhe nhang” dé thyuc hién véi cac phan tir sinh hoc va duy tri hoat tinh cta chiing.

Chromatography

MAu
Cot sic ky duge chuian
bi v6i méi truong/resin/
L matrix/gel
Phan tach

Téch ra cac thanh phan riéng biét

Hinh 2.5 Nguyén tic co ban ciia phwong phap sic ky sinh hoc

Protein concentration

\ Fraction number or volume of eluent
d L

Hinh 2.6 Cac qua trinh co ban ciia phwong phap sic ky sinh hoc
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2.7.1. Céc ky thuit sic ky sinh hoc co ban
lon Exchange (IEX) — Trao doi ion
—  Dua trén dién tich, C6 thé sir dung bat ky lic nao trong sudt quy trinh,
gitr lai tai giai doan dau, phan doan, tinh sach sau cung
Size Exclusion (SEC) — Loc gel
—  Dua trén kich thuodc, dung dé phan doan, loai mudi, trao d6i buffer, tinh
sach sau cung.
Ceramic Hydroxyapatite (CHT)
—  Co ché duy nhat, ciing nhu trao d6i ion,c6 thé dung bat ky lac nao.
Hydrophobic Interaction (HIC) — Tuong tac ky nudc
—  Dua trén tinh ky nudc, tuong tu nhu CHT va [EX
Affinity (AC) — Ai luc
—  Duya trén céc tuong tac sinh hoc, thuong st dung & cac giai doan sau vi
dit tién, nhung hau hét moi ngudi thich str dung & cac giai doan trudc cia
qua trinh tinh sach.
2.7.2. Sic Ky trao doi ion
2.7.2.1. Khai niém
—  Sic ky trao doi ion: 13 mot dang cta sic ky hap phu véi ban chat tuong
tac chu yéu giita pha dong va pha tinh 13 loc trao ddi ion. Cac budc trong sic

ky trao ddi ion duoc dién ta nhu sau:
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Can biing Nap miu Hap thumiAu  Téch, ria

Tai tao cot

Hinh 2.7 Mb ta nguyén ly ciia qua trinh sic ky trao d6i ion

—  Céc protein 1a céc ion ludng tinh do vy tuy vao pH cua moi trudng cod
thé tich dién 4m hay duong, dua vao dic diém nay sac ky trao doi ion co thé
dugc ap dung dé tinh sach protein. Trén hé sic ky pha tinh 1a gel trao ddi ion,
c6 hai loai: gel trao d6i ion 4m (cac chat c6 cic nhém mang dién tich am s&
tuong tac voi gel mang dién tich duong) va gel trao doi ion duong (cac chit
c6 cac nhom mang dién tich duong s€ tuong tac voi gel mang dién tich am).
Céc phan tir protein trong dung dich s€ lién két trao doi ion thuan nghich véi
gia thé, protein khong bam sé ra trude trong dung dich dém con cac protein
c6 lién két ion s& bam lai trén gia thé. Sau d6 ching s& dugc rira giai bang
dung dich dém véi cac gradient ndng d6 mudi hodc gradient pH ting dan. Tuy
theo mirc do tich dién cua protein tic 1a sy twong tic manh hay yéu giita
protein va gia thé ma protein dugc diy ra trudc hay sau trong qué trinh ria
giai. Céc protein c6 dién tich cao s& duoc day ra sau.

(Nguon: Bio-Rad)
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2.7.2.2. Chon chat trao déi ion
—  Trudce khi tién hanh chon chit hip phu trao d6i ion ngudi ta phai co
thong tin tong quat vé thanh phan mAu cin phan tach. Dé phan tich miu chta
cac phan tir nhod nhu amino acid, lipid, carbohydrate hay chét sic t6, nguoi ta
thuong str dung nhya trao dbi ion trén nén polystyrene c6 d6 lién két ngang
cao vi cac phan tr nho c6 thé chui vao bén trong hat. Dé tach cac phan tir 16n
nhu peptide, protein, nucleic acid, polysaccharide..nguoi ta thuong st dung
chat trao d6i ion dang soi it chira lién két ngang (dextran va acrylic) cho phép

phan tir ¢6 kich thuét 16n dé dang trao d6i ion v6i chat hap thu trao ddi ion.

Cac phanb tif tich dién Am
(anion) bi hap thu béi chat
trao déiion Am.

Cic phan ti tich dién
duong (cation) bi ddy khéi
chat trao ddiion am.

UNO Q

Bio-Scale Q

Macro-Prep 25 Q
Macro-Prep high Q, DEAE

Phan tf tich dién
duong (cation) bi hip
thu béi chat trao ddi
ion duong

Phan tif tich dién Am
(anion) bi d4y khéi chat
trao di ion duong

»

UNO S

Bio-Scale S

Macro-Prep 25 S

Macro-Prep high S, CM
Hinh 2.9 Co ché twong tic ciia chit trao doi ion duwong




—  Céc loai nhya trao dbi ion.

Bang 2.6 Cac loai nhua trao doi ion

Loai trao doi ion

Nhom chire nang

Tén thuwong goi

Weak cation exchanger

Carboxymethyl

CM cellulose/sephadex

Strong cation exchanger

Sulfopropyl

SP sephadex

Weak anion exchanger

Diethylaminoethyl

DE cellulose/sephadex

Strong anion exchanger

Quaternary amine

QAE sephadex
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—  Sau khi chon dugc chét trao ddi ion, nguoi ta phai chon chét trao ddi
cation hay anion, diéu nay phu thudc vao cac ion c6 mit trong phan tir miu
can phan tach & diéu kién tién hanh thuc nghiém. Néu dich mau chi chira mot
loai ion thi van dé rat don gian vi dich mau chira dién duong, ta chon chét
trao d6i cation va nguoc lai. Tuy nhién, trong thuc t& phan tir sinh hoc ludn
chtra cac ion khac nhau (ca ion 4m va dwong) va tong dién tich cuia chiing phu
thudc chu yéu vao pH cua dich mau. Do vay vi¢c lya chon chét trao d6i ion

phai theo gia tri pH ma ¢ d6 hoat tinh cia mau dugc 6n dinh nhat.

Khoang 6n dinh  Bié&n tinh

Ludi \
bién Pl 10
Gin vdi chat trao pH

tich L e
L—1 Po611ion Am

Protein Khoang on dinh

Bién tinh

Hinh 2.10 Yéu t6 anh hwéng pH trén mang luéi trao déi protein
(dwong cong chuin dj protein)
—  Theo kinh nghiém nguoi ta c¢6 thé lya chon chat trao do6i ion bang
phuong phap loai trir nhu sau : cho vao cac 6ng nghiém cac loai nhya trao doi

ion khac nhau (mdi éng mot loai), cho mét it mau phan tach vao. Sau d6 ly



2.7.2.3.

2.1.2.4.
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tam hodc dé ling, tién hanh x4c dinh chit con lai trong dich cin (tua). Néu
dich cin chua it chat noi trén, thi nhya trong éng nghiém d6 1a thich hop.
Ciing bang cach nhu trén nhung voi dich dém bo sung chira chit can phin
tach theo chiéu gradient ting ngudi ta cling ¢ thé xac dinh duoc diéu kién
tach can thiét.

—  Su lua chon chét trao d6i ion phu thudc vao diém déng dién (pl) cua
protein quan tam. pl 1 gia tri pH ma ¢ d6 dién tich 4m can bang véi dién tich
duong cua protein. Thong thudng: pH > pl thi dung trao ddi ion 4m; pH < pl
thi dung trao d6i ion duong.

Bang 2.7 Chon chit trao doi ion.

Piém dang dién lon pH dung dich dém
8.5 Cation =<70
7.0 Cation =<6.0
Anion =>8.0
55 Anion =>6.5

(Nguon: www.bio-rad.com/life science research /chromatography)

Chon dung dich dém

Pé tranh su twong tac dém cing diu voi chat trao doi ion nguoi ta sir
dung dém cationic cho chét trao ddi anionic va nguoc lai, pH dich dém phai
phtt hop khong 1am mat hoat tinh ciia chat can tach, phai c6 gia tri ma & d6
chét can tach tao lién két voi chat trao doi ion va lién két nay lai khong duoc
qua chit. Thuong ta st dung ndng d6 dém trong khoang 0,05-0,1 M.
Phwong phap rira thoi protein
V& Iy thuyét c6 hai phuong phap dé rira thoi protein:
< Thay d6i pH ciia dém dén gia tri lam yéu lién két ciia protein véi ionit,
d6i voi anionit 1a giam cac gia tri pH thap hon, con ddi véi cac cationit 1a ting
gia tri pH cao hon.

< Tang lyc ion nham lam giam twong tac tinh dién giita protein v&i ionit


http://www.bio-rad.com/life
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—  Trong thyc té, phuong phap du khong phai luc nao ciing cho két
qua tét. diéu nay duogc giai thich nhu sau: ¢ dung luong dém khong du
16n, su thay ddi dot ngot va dang ké pH theo tién trinh rira thoi protein s&
dan dén sy phan tach khong tt cac thanh phan riéng biét. Khi lyc ion
thip, dung lwong dém ciing phai thap, khi Ay sy thay doi pH nhd sir
dung gradient pH s& khong c6 hiéu lyc do luc dém cua protien bi hip
phu trén cot ngan can, con trong truong hop sir dung chit hap phu chira
DEAE, thi lai do tinh chét tao dém cua chinh no gay ra.
— Vi vy ngudi ta thuong s dung gradient nong d6 mudi (NaCl,
KCI) vi chiing c6 tac dung sau day:
+  Mudi c6 thé loai tryc tiép protein (thi dy: CI trong ionit
DEAE) chiém céc tam lién két dién dwong va ngin trd protein gan
vao céc tam do.
+ Su phan tach boi sdc ky trao ddi ion dugc hoan thanh béi su
gia ting néng d6 mudi trong qua trinh rira thoi timg budc hay lién
tuc ctia gradient. Trong nhiéu trudng hop phan tach, su bién d6i pH
cta buffer rira giai duoc thém vao 1 luong mudi cé thé tao thuan
loi.
2.8. Phwong phap dong kho san pham (Freeze-drying)
2.8.1. Khai niém
Pong kho 1a qua trinh 1am mat hoi nudc ciia san pham bang cach truc tiép
chuyén am tir trang thai ran sang trang thai hoi khong qua trang thai 1ong ¢ diéu
kién 4p sut rat thap. San pham thu duoc bang phuong phap dong kho giir lai gan
nhu dé“ly du tinh chat dic trung ban dau: tinh chit sinh hoc, mau sic, hinh dang.
San pham c6 thé ton trir 1au dai trong bao bi chdng am va khong phu thudc vao
diéu kién chong am.
2.8.2. Cac giai doan cua qua trinh dong kho

Qua trinh dong kho dugc chia lam 3 giai doan:
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= Giai doan lam lanh: trong giai doan nay vat li¢u S'Qiy duoc lam lanh tu
nhiét @6 moi truong (khoang 20°C) xudng dén nhiét do -10°C + -15°C (siy
thing hoa lién tuc) hoic c6 thé lam lanh vat liéu trong budng lanh riéng (tir -
20°C dén -70°C). Trong giai doan nay khéng gian cta binh thing hoa duoc
hat chan khong va 4p suit trong binh giam, do d6 phan ap suét hoi nuéc
trong khong gian binh ciing giam so v6i phan ap suat hoi nudc trong long vt
lidu sdy. Piéu d6 din t&i hién twong thoat Am tir vat lidu sdy vao khong gian
binh thang hoa. Nhu vay két thac giai doan lam lanh nhiét d¢ cua vat li¢u séy
nho hon nhiét d6 diém ba thé. Ap suit trong binh thing hoa cting nhé hon ap
suat cia diém ba thé.

= Giai doan thiang hoa: trong giai doan nay, nudc trong vat lidu sdy bat dau
thang hoa manh liét. B9 am cua vat liéu séy giam rit nhanh va gﬁn nhu tuyén
tinh. Nhu vay giai doan thing hoa c6 thé Xem la giai doan co téc do siy
khong doi.

»  Giai doan bdc hoi 4m con lai: sau giai doan thang hoa, do trang thai cua
nude trong vat lidu sdy nam trén diém ba thé nén am trong vt lidu sy tro vé
dang 1ong. Vi khi d6 ap suit trong binh thang hoa van dugc duy tri bé hon ap
suét khi troi nhd bom chan khong va vat li¢u séy van tiép tuc duoc gia nhiét
nén am van khong ngimg tir dang 16ng 1én dang hoi va di vao khong gian
binh thiang hoa. Nhu vy giai doan boc hoi 4m con lai chinh 1 qua trinh siy

chéan khong binh thuong.



32

2.8.3. May dong kho dwoc sir dung trong nghién ciru

Binh dong kho
Khay dé lI
vat liéu * -

Hé thong
lam lanh
Binh ngung
tu
(‘ Van
May bom \
| H
' L

Hinh 2.11 M4y dong khé Lyopro 6000
2.8.4. Ung dung ciia phwong phap dong kho
Do phuong phap nay thu duogc san pham cé chit lwong cao, khi dong kho
khong bi bién chét albumin, bao vé nguyén ven cac vitamine nhu luc tuoi, dic biét
1a tng dung trong san xuat nhitng san pham co tinh nhay cam véi nhiét do cao
nhu: sita, rau, qua. Tuy nhién phuong phap ndy con phirc tap va dit nén chi méi
ap dung rong rai trong san xuat dugc pham dé dong kho cac chat khang sinh nhur:
penicilline, streptomycine va dic biét 13 enzyme tinh khiét.
2.9. Phuong phap dién di trén Gel SDS-PAGE (Hames, 1998)
2.9.1. Giéi thi¢u
Sau khi qua cac budc ly trich va tinh sach, ngudi ta thuong kiém tra lai do

tinh sach cta protein nhd k§ thuat dién di. Nho k¥ thuat ndy ta con ¢ thé xac dinh
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trong lugng phan tr va do tinh sach cua ching. Ky thuat dién di dua trén nguyén
tac trong mot dién trudng cac phan tir tich dién am s& di chuyén vé cyc duong cia
dién truong va nguoc lai. Téc do di chuyén cua cac phan tir ndy tiy thudc vao
kich thudt, hinh dang, dién tich, thanh phﬁn hoéa hoc ctuia phan tr va luc dién
truong.
2.9.2. Ciu tao ciia gel Polyacrylamide

Gel polyacrylamide dugc tao thanh do su polymer hoa céc phan to
acrylamide va N, N’-methylene-bis-acrylamide. Cac don phan acrylamide duoc
polymer héa theo kiéu tir “dau dén cudi” dé hinh thanh chudi dai va mot phan tir
bis-acrylamide s& ngiu nhién gin vao chudi ndy va hinh thanh nhanh tha hai dé
chudi polymer nay tiép tuc kéo dai. Nho co ché nay ciu tric mang ludi do lién két
chéo méi duoc hinh thanh. Qua trinh polymer héa nay dwgc khoi dau boi
ammonium persulfate va dugc xuc tdic nhd N, N, N’, N’-tera
methylethylenediamine (TEMED). TEMED xftic tac phan tr ammonium persulfate
phan ly cho ra gbc tu do:

S,08” + € — SO,% +S0,*

Géc tu do dugc ki hiéu R* va M 14 phéan tir don phan acrylamide, qua trinh

polymer héa duoc biéu dién nhu sau:
R*+ M — RM*
RM*+ M — RMM*

RMM* + M - RMMM®

o o o
e -
| +

S NH5 = H/ \E =

Acrylamide Methylenebisacrylamide

$;05%" (persulfate)

l

2504" (sulfate radical,
initiates polymerization)

",.*-‘.\/x\_/\/w._‘_‘/\.\v__,‘
CONH; CONH%\ CONH; CONH,
o NH
/

HaC

o NH
CONH,; CONH> CONH; CONH>
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Hinh 2.12 Ciu tao Gel Polyacryamide ’
Trong qua trinh nay cac phan tir oxy c6 thé bat lay cac goc tu do va vi thé

hon hop gel thudng phai loai khi, c6 nghia dung dich phai dugc hat chan khong
trude khi cho chat xuc tac vao.
2.9.3. Nguyén tic hoat dong ciia SDS-PAGE

SDS-PAGE la k¥ thuat dién di trén gel polyacrylamide khi ¢6 sy hi¢n dién
ctia sodium dodecyl sulfate (SDS), day 1a mot tic nhan lam bién tinh va am tinh
hoa cac phan tir protein trong diéu kién nhiét do6 cao va c6 sy cd mit cia
mercaptoethanol hay dithithreitol (DTT) s& khir cac cau nbi disulfite . Diéu d6 co
nghia 13 cac tiéu don vi protein trong hdn hop protein c6 ciing mat do dién tich va
cung chay trong mot dién trudng nhu nhau. Nhu vy téc do di chuyén trong dién
truong ctia protein phu thudc chii yéu vao kich thude phén tir va phwong phép nay
duoc st dung dé xac dinh trong lugng phan tir , thanh phﬁn va d6 sach cua cac ché
pham protein sau qua trinh tinh sach.

Trong thyc té dé xac dinh duoc trong lwong phéan tir ciia mot protein ngudi ta
thudng so sanh véi mot thang phan tir lwong chuan, day 1a hon hop cac protein co
trong luong phan tir khac nhau da dugc xéac dinh.

Na*

(B) 505~
> (0]

o> 33'4‘-’;;/, Mixture of

9, ))’ a macromolecules

Electrophoresis %

Direction of - SN 2
electrophoresis L0
L Porous gel 5
/ 2190
R 3

Hinh 2.13 Sy phan tich protein bang phwong phap dién di SDS-PAGE
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PHAN 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Thoi gian va dia diém tién hanh

3.1.1.

3.1.2.

Thoi gian

Dé tai duogc thue hién tir thang 03/2006 dén thang 08/2006.
Pia diém
— Thu thap mau tai nong truong Pham Van Hai, Binh Chanh, Tp.Hé Chi Minh.
—  Tién hanh thi nghiém tai Phong Thi Nghiém Céng Nghé Sinh Hoc-Trung
Tam Phan Tich Va Thi Nghiém Hoéa Sinh Pai Hoc Nong Lam Tp.HCM; Phong
Cong Nghé Enzyme-Vién Cong Nghé Sinh Hoc- Pai Hoc Céan Tho.

3.2. Vatliéu

3.2.1.

3.2.2.

3.2.3.

Than dira
Thu mau tai ndng truong Pham Vin Hai, Binh Chanh, Tp.H6 Chi Minh.
Hoéa chat
— Cac héa chat dung trong ly trich enzyme bromelain: cystein, EDTA,
(NH4),S0O4, acetone cua hang Merck.
— Céic hoa chiat dung dinh lugng protein theo phwong phap Bradford:
coomassie brilliant blue G250, Ethanol, H;PO,, albumin ctia hang Merck.
—  Cac hoa chit dung xac dinh hoat tinh protease theo phuong phap Anson:
Na,HPO,.2H,0; KH,POy,; casein; TCA; NaOH; HCI; tyrosine ctia hang Merck.
—  Céc hoa chét dung tinh sach enzyme bromelain: Pém amonium acetate 0.05
M, pH 5.0; NaCl cua hang Merck.
—  Cac hoa chat dung dién di: 30% acrylamide/bis (29:1); Tris- HCI; SDS;
TEMED; ammonium persulfate cua hang Bio-rad.
Dung cu va thiét bi.
—  Pipetman cac loai (0,5-10ul; 10-100pul; 100-1000ul)
—  Pau tip cac loai (0,5-10pl; 10-100ul; 100-1000pl)
—  Can phan tich 4 s (Precisa)
—  May do pH (Thermo)
—  May do quang pho ké (HP 8453 — Aglient)
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Bon t nhiét (Memmert)

Thiét bi hut chan khéng (Laboport)

Thiét bi sac ky tinh sach protein (Biologic Duoflow - Bio-rad)
Thiét bi dién di ding (Mini Protean 3 cell — Bio-rad)

3.3. Noi dung va phwong phap nghién ctru
3.3.1. Noi dung

3.3.1.1.

3.3.1.2.

3.3.1.3.

3.3.14.

Cich lay miu

Thu 14y than dia Cayenne cho vao boc ny 16ng dé mau tranh bi bbc hoi
nudc, ghi tén giéng, ngay thu, cho vao thung da; sau d6 chuyén vao ti -20°C
gitt mau. Néu khong thuc hién dung cac bude nay thi c6 thé s& anh huong dén
chat lugng protein cua than dira.
Cac bwéc chinh dé thu nhan enzyme bromelain tir dira
— Ly trich enzyme bromelain tir thin dtra bang cach nghién mau trong may
nghién, vt loc bang vai, va ly tim thu dich trong.
—  BO6 sung 20 mM cystein - 5 mM EDTA vao dich trong va trir & -20°C
—  Két tha protein bang cac tac nhan gay két tia: mudi amonium sulfate
hoac dung moi hitu co acetone.
—  Tinh sach enzyme bromelain bang phuong phép trao dbi ion trén hé
thong sac ky cot trao ddi ion.
—  DPong kho san pham enzyme thd va enzyme tinh khiét.
Xiac dinh hoat tinh va protein tong s6
—  Xac dinh ham lugng protein theo phuong phap Bradford.
—  Xac dinh hoat tinh enzyme bromelain theo phuong phap Anson.

Pién di SDS-PAGE xac dinh trong lwgng phan tir va d¢ tinh sach cia

enzyme.
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3.3.2. Phuwong phap thi nghiém

3.3.2.1. Thi nghiém ly trich va khéo sat cac tic nhan két taa

a. Thi nghiém ly trich enzyme bromelain tir than dira 6 quy mé nhé

Mau duoc thu tai nong truong Pham Vin Hai: gidng Cayenne Thai Lan duoc

giit lanh trong qua trinh van chuyén va bao quan ¢ diéu kién -20°C

So lwge cach ly trich

Than dira duoc cat nho rdi cho vao may sinh t6 xay nat (khong cho thém

nuée), do ra trén vai man, vit that ki, 1ay nudc dem ly tam 4000 vong/phit trong 30

phut & 4°C dé duoc dich dira trong, bo can.

B6 sung 20 mM cystein —5 mM EDTA vao dich thu duoc trit & -20°C.

b. Thi nghiém khio sit cac tic nhan két tia

7
0‘0

Nguyén tic

Do hoa tan cia protein trong dung dich phu thudc vao nhiéu yéu t& nhu
la: su tich dién ctia phan tir protein, mirc do hydrate héa, nhiét d9,...khi thay
d6i cac yéu to nay sé 1am anh huéng dén gié tri dién tich cta phan tir protein,
va anh huéng dén 16p vo hydrate cta chung, khi d6 cac phan tir protein s& két
tu lai voi nhau dé tao thanh khéi 10n, tach khoi dung dich, thuong goi 1a tia
protein.

Két tiia protein bang tac nhan két tia
i. Mudi amonium sulfate ((NH,),SO.,)

O thi nghiém nay ding mudi amonium sulfate do nhitng vu diém: mudi
trung tinh vira 1am trung hoa dién tich (do cac ion tac dong twong hd véi cac
nhom dién tich trai dau), vira loai bo 16p vo hydrate cua phan tir keo lam cho
phan tir protein két tu lai.

v" Nguyén liéu va hoéa chit:
Nguyén li¢u: Dich nudc dira thu dugce tir thi nghi€ém trén

Hoa chat: amonium sulfate.
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v' Tién hanh

L4y dich chiét nu6c dira tia voi amonium sulfate véi ty 1¢: cho tir tir
23,69 mudi vao trong 50ml nudc dira. O diy sir dung mudbi amonium sulfate
bao hoa c6 ndng d6 70% & nhiét d6 30° C).

Pé yén dich vira tia trong ti mat 4°C khoang 1 gio= ly tdm lanh 4°C
trong 4000 vong/30 phut sau d6 thu tia udt protein dem can.
ii. Dung moi hiru co acetone
v" Nguyén liéu va hoéa chat

Nguyén li¢u: Dich nudc dira thu dugc tir thi nghiém trén

Héa chét: acetone duoc lam lanh trudce khi tién hanh taa
v' Tién hanh

Lay dich chiét nudc dira tha voi acetone véi ty 1é 2 acetone : 1 dich dira
nghia la cho tr tir 100ml acetone lanh vao trong 50ml dich dura.

Pé yén dich vira tua trong ti mat 4°C khoang 1 gio = ly tim lanh 4°C
trong 4000 vong/30 phut sau do thu tua udt protein dem céan.

3.3.2.2. Thi nghiém xac dinh ham lwgng va hoat tinh enzyme
a. Pinh lwgng protein theo phwong phap Bradford (1976)

v' Nguyén tic

Cac protein khi phan ing vdi coomassie (coomassie brilliant blue-CBB)
s& hinh thanh hop chat mau c6 kha nang hap thu 4nh sang & budc séng 595 nm,
cudng d6 mau ti 1& voi ndng do protein trong dung dich. Phuong phap nay cd
d6 nhay cao cho phép phat hién t&i vai mg protein/ml, d& thuc hién va tiét kiém
thot gian.
v' Hoéa chit

Thudc nhuém Bradford: hoa tan 50 mg thudc nhudém coomassie brilliant
blue G250 vao 23,5 g ethanol 96°, thém 42,5 g HsPO, 85% va chinh t&i 500 ml
bang nudc cat.

Dung dich albumin 0.1 mg/ml: can 10 mg albumin pha véi nudc cét
thanh 100 ml.
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Dich mau protein: 1 ml cho mot phan tng
v Tién hanh thi nghiém
Bang 3.1 X4y dung dwong chuin albumin

Ongs6 | 1| 2 | 3 | 4 |5 |6 | 7| 8109
Dungdich | 0| 01[02|03|04]|05]|06]|07]08
albumin
(0.1mg/ml)
(ml)
Nong do 0|10 20| 3 | 40 | 50 | 60 | 70 | 80
albumin (ug)
Nuéccat | 1]09]08[07|06|05]04]03]02
(ml)
Thuocthe [2 | 2 | 2 | 2 | 2 | 2 | 2 | 2 | 2
Bradford
(ml)

Hut 1ml dung dich protein vira pha loang nhu bang trén, thém vao 2 ml

thudc nhudém Bradford, lic déu. Sau d6 dem ly tdm 10 phat dem do OD tai
budc song 595 nm. V& do thi bidu dién sy bién thién mat d6 quang (AOD) theo
ndng do protein chuan (ng/ml) .
X4c dinh ham lugng protein trong mau
Tuong tu hut 1ml protein can phan tich, thém vao 2 ml thuéc nhuém
Bradford, dé yén 10 phit, dem do OD tai budc séng 595nm.
Tir dudng chuan suy ra ham lugng protein can phan tich (ODsgs * D6 pha
lodng ctia mau)
b. Xac dinh hoat tinh protease theo phwong phap Anson
v' Nguyén tic
Cho protease tac dung vdi co chit 1a casein, san pham tao thanh 13 cac
peptide ngin hay cac loai acid amin. Trong cac loai acid amin, tyrosine
chiém da sb. Xac dinh tyrosine bang phan tng mau vé6i thude thir Folin, tir
d6 xac dinh hoat tinh enzyme protease theo dinh nghia:
Hoat tinh protease duoc biéu thi 13 sé micromol tyrosine sinh ra do
thity phan casein béi 1 mg hdn hop chira protease trong 1 phut & diéu kién
chuan (35,5° C, pH=7,6)
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v' Héa chit

Dung dich Na,HPO,4 1/15 M: hoa tan 2,967 g Na,HPO,4.2H,0 trong
nudce thanh 250 ml.

Dung dich KH,PO, 1/15 M: hoa tan 0,9072 g KH,PO, trong nudc
thanh 100 ml.

Dung dich dém Sorosen 1/15 M, pH 7,6: tron 177 ml dung dich
Na,HPO, 1/15 M va 23 ml dung dich KH,PO,4 1/15 M. Po va chinh lai pH
cho dung.

Dung dich casein 1 %: dun s6i cach thuy 1 g casein trong dém
Sorensen cho dén tan hoan toan réi dinh mirc bang Sorensen cho dii 100 ml.

Dung dich TCA 10 %: hoa tan 10 g TCA trong nudc cho du 100 ml.

Dung dich NaOH 0,5 N: hoa tan 10g NaOH trong nudc cho dia 500 ml,

Dung dich HCI 0,2 N: tron 4,25 ml HCI dam dac véi nude cho du 250
ml.

Dung dich tyrosine 20 mM/I: khuay nghién 0,118 g tyrosine trong dung
dich HCI 0,2N vtra du 50 ml.

Dung dich tyrosine chuan 1 mM/I: pha loang 5 ml tyrosine 20 mM/I
trong HCI 0,2 N thanh 100 ml.

v' Tién hanh
Bang 3.2 XAy dung dwong chuin tyrosine

Ong nghiém 0| 1| 2|3 | 41|65
Dung dich tyrosine chuan 1 mM/I (ml) 0 02104 |06 | 0,8 1
Dung dich HC1 0,2 N (ml) 1 /08[06[04]02] 0
Dung dich NaOH 0,5 N (ml) 2 |2 2] 2] 212
Thubc thir Folin (ml) 06|06 |06 |06]|06]06
Luong tyrosine (u mol) 0 02104 |06 |08 1

Lic va dé yén 10 phit dem do mat do quang & bude séng 660 nm.
V& d6 thi bidu dién sy bién thién mat d6 quang (AOD) theo lugng

tyrosine ¢ cac ong.



Bang 3.3 Xac dinh lwong tyrosine trong dung dich nghién ctru

Ong nghiém

Dung dich héa chit Thir that (3 6ng) Thir khong (3 ong)
casein 1% (ml) 5 5
TCA% (ml) 0 5
Dich enzyme mau (ml) 1 0

Lic déu va gift & 35,5°C, trong 30 phut
TCA 10% (ml) 5 0
Dich enzyme mau (ml) 0 1
Loc, lay 1ml dich loc thyc hién phan tng mau
Dich loc (ml) 1 1
Dung dich NaOH 0,5N (ml) | 2 2
Thubc thir Folin (ml) 0,6 0,6

Lac déu, dé yén 10 phiit, do OD & budc song 660nm

v" Céach tinh

Hoat tinh enzyme protease (Ul)

HT (UI) =

(X.V.K)/(t.v)

x: s6 pmol tyrosine suy ra tir dudong chuan

V: tong thé tich hdn hop phan tmg enzyme (11 ml)

v: thé tich dich loc dem phan tich (1 ml)

k: do pha lodng mau

t: thoi gian phan ung

1UI (Anson)= 1 micromol tyrosine/ml/phut; hoac = 1 micromol/mg/phut

Hoat tinh diic hi€u cia enzyme protease (Ul/mg)
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Tur két qua ham lugng protein (mg/ml) va hoat tinh enzyme protease

(Ul/ml). Tinh hoat dac hiéu cta enzyme (htdh):

HTDH =

S6 don vi hoat tinh

mg protein enzyme



42

3.3.2.3. Thi nghi¢m tinh sach enzyme bromelain bang sic ky trao doi ion

(o
SR Rip -

\'_.Huq'l(’ 2} ..'
13 o By T —— <

Hinh 3.1 Hé thong sic ky tinh sach protein 4p suit cao BioLogic Duo-Flow
(Xem chii thich cac bd phan va thong s6 chinh ciia hé théng BioLogic Duo-Flow & phan
phu luc 3)

a. Nguyén tic
Tach céac phan tir dua trén dién tich, cu thé trong truong hop nay la tch cac
phan tir protein dua trén diém ding dién cta ching.
b. Cac buéc tién hanh thi nghi¢m
< Chuan bj cot
Trong thi nghiém nay chiing ti st dung cot sic ky trao d6i cation UNO-
S nhoi san do hang Bio-rad (M¥) cung cap.
Nhu di trinh bay & trén, diém dang dién caa bromelain than khoang 9,55

nén ta st dung loai cdt voi chat trao doi cation.



L)

D)
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UNO - S column dugc thiét ké phu hop cho sic ky sinh hoc vé6i hiéu qua
phan tach cao, tdc d6 nhanh d6i vdi cac phan tir sinh hoc bao gém protein,
peptide, va polynucleotide. Chét trao d6i ion duong trong c6t UNO 1a —SOj’ .

Pac tinh cua cot UNO - S

Thé tich cot: 1,3 ml

Luong protein bom tbi da vao cot: 20 mg

Téc d6 dong khuyén cdo: 0,5-6,0 ml/phit

Kich thudt cot: 7x35 mm

Ap sut t6i da: 700/4,5/48 (psi/Mpa/bar)

Chuén bi dung dich dém

Dung dich A: dung dich dém acetate 50 mM, pH 5 gom 2 thanh phan
amonium acetate va acid acetic.

Dung dich B: dung dich A, b6 sung thém luong mubi NaCl 1M

Dung dich dém phai dugc loc bdi mang loc 0,2-0,45 um trd 1én va khir
bot khi it nhat 15 phit truéc khi dua vao may.

Chuan bi miu

Loc mau enzyme bromelain qua mang loc 0,2-0,45 pum s& lam gia ting
do bén va thoi gian sur dung cot. Luu y: khi bom mau nén tranh bot khi vi s&
anh hudng dén su phan tach cua cot.

Lap quy trinh cic buéc cho may thuwe hién

Muén thiét ké mot thi nghiém tinh sach protein trén hé théng BioLogic
DuoFlow thi phai thiét 1ap duoc quy trinh cac budc cho may thuc hién 6n dinh
va c6 do 1ap lai cao.

Phan quy trinh cu thé cho thi nghiém tinh sach enzyme bromelain ching
t6i trinh bay ¢ phan két qua va thao luan.

Cic budec tiép theo
Sau khi két ndi cac bo phan cua hé thong va thiét 1ap quy trinh xong,

dung syringe bom mau vao valve AVR-7. Hé théng sé& thyc hién qu4 trinh tinh
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sach, v& sdc ky d6 trén man hinh theo ddi, va tién hanh thu miu ty dong bang
fraction collector.

Két thuc quy trinh ta ghi nhan duoc tat ca cac thong sd vé cac peak tach
ra dugc trén man hinh nhu 1a: d6 dan dién; phﬁn tram dung dich B; thoi diém
xuat hién cac peak; OD & cac bude song 280 nm, 260 nm.

Nhung dé thu duge két qua thong nhat chung toi gom cac dng theo timg
peak dé xac dinh ham lugng protein theo phuong phép Bradford va hoat tinh
enzyme sau tinh sach bing phuong phép Anson cai tién.

3.3.2.4. Thi nghiém dién di enzyme bromelain sau tinh sach

Hinh 3.2 Thiét bi dién di dirng SDS-PAGE

Tién hanh thi nghi¢m
— Chuan bi hop dién di: khuon kinh dé d6 gel, luoc cai va hop dién di phai
duoc rira sach va lau kho bang con. Sau d6 rap thanh khuén dé chuan bi d6 gel

—  Chuan bi gel phan tich polyacrylamide 10 %

Nudc cit 4 ml
Acrylamide 30 % 3.3ml
Tris-HCI, (pH 8,8) 2.5 ml
SDS 10 % 100
APS 10 % 100

— Dung dich dugc tron bang may khudy tir, sau d6 cho 4 ul TEMED vao dung
dich, khudy déu va nhanh chéng dung pipette 1000 ml cho vao khung kiéng d6
gel. Gel s& duoc bom dén vach cach luge 12 0,5 cm. Cha y khong bom qua
nhanh s€ tao bot trong gel. Céan than bom tiép mot 16p nude cat Ién trén bé mat

gel dé tao cho bé mat gel phang. Gel sé dong lai trong 20-30 phiit.
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Chuan bi mau protein

Pha mau ty 1& 1:1. Cho vao dng eppendorf 100 pl mau protein va 100
ul dung dich chuin bi miu nhu trén. Trong thi nghiém nay cic mau
protein/enzyme lay tir dich tiia tho acetone, peak 1 va peak 2 ciia qua trinh
tinh sach ctia quy trinh 1 va quy trinh 3.

Léc déu va dun cach thay & 95°C, 5 phit. Dé ngudi

— Do gel tap trung

Gel tap trung thuong dugc pha ¢ ndng d6 4 % va gel co thanh phan

nhu sau
Nudc cat 2.7 ml
Acrylamide 30 % 670 ul
Tris-HCI (pH 6,8; 1 M) 2.5 ml
SDS 10 % 40 ul
APS 10 % 4 ul
TEMED 4 ul

Khuiy déu dung dich trén may khudy tir. Trude khi do gel tap trung, ta
phai d6 bo phan nudc phia trén gel phan tich bang cach nghiéng va ding
gidy tham.

Tuong tu gel phan tich, sau khi cho 4 pul TEMED vao, dung dich phai
dugc dwa nhanh vao khung d6 gel. Dung gidy thidm dé loai hét nudc trén bé
mat gel phan tich. Cho gel tap trung vao, dua lugc vao 16p gel. Chu y, lugce
duge dua vao can than dé tranh tao 16p bot dudi phia chan lugc. Gel tap
trung s& dong tu lai khoang sau 20 phat. Panh dau lai cac vi tri 15 giéng.
Pua mau vao cac giéng

Sau khi gel tap trung dong, lip bo khung d6 gel vao khung chay dién di.
D6 day dung dich chay dién di vao phia bén duéi va bén trén bo dién di.

Cén thén lay lugce ra va cho mau vao cac giéng.
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Luong mau 1a 10 pl dwa vao cac 16 giéng. Chi ¥ khong dé mau tran qua
cac giéng bén canh, ghi chép lai vi tri cac miu dua vao giéng dé dé thao
luan sau nay.

— Chay dién di
Sau khi hoan tit viéc dwa mau vao, day nép hop dién di lai va cho
dong dién di qua. Dong dién chay dién di la 25 mA /80 V
Thong thuong, thoi gian dé chay dién di 1a 3 gio. Ta c6 thé quan sat
qua trinh dich chuyén cua protein nhd vao dai bing mau xanh cia
Bromophenol Blue R-250.
— Nhudm gel
Gel duoc léy ra khoi hop gel can than va cho vao dung dich nhudém da
pha. B¢ 1am nhanh qué trinh nhuém mau, hé thong s& duoc dit trén may lac.
Thong thuong thoi gian nhu¢m khoang 1 gio.
— Tay mau
Tay gel bang dung dich tdy, ngam gel trong dung dich tdy va dit trén
may lac 2 gio. Két thiic qua trinh tay gel khi nhan thay gel di sach 16p mau
nén va cac bang protein hién rd trén gel.

Sau d6 phan tich két qua, chup hinh gel.
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PHAN 4.KET QUA VA THAO LUAN

4.1. Khao sat cac tac nhan tia
Trong qué trinh khao sat cac tic nhan két tua protein/enzyme chi yéu dua vao cac
phuong phap xac dinh ham lugng protein va xac dinh hoat tinh enzyme. Vi vay viéc
xay dung dudng chuan chinh xac cho cac phuong phap nay 13 t6i quan trong vi nd cé
anh huong rat 1on dén két qua do cudi cing cua san pham. Sau day 1a cac két qua xdy

dung dudng chuan cua ching t6i.
4.1.1. Két qua xay dwong chuin albumin theo phwong phéap Bradford

Trong phuong phap Bradford, albumin dugc chon lam chét chuan dé xac dinh ham
luong protein tong s6 clia enzyme bromelain. Chinh vi vdy chiing t6i di tién hanh xay

dung duong chuan albumin.

Bang 4.1 Két qua xay dwong chuin dwa trén ham lwong albumin

Nong do 10 20 30 40 50 60 70 80 90
albumin

(ug/ml)
D(f)hépthu 0,199 | 0,136 | 0,390 | 0,526 | 0,693 | 0,837 | 0,824 | 0,930 | 0,974
ODsgs

Véi két qua nay ching toi da xdy dung dugc do thi dudng chuin nhu trinh bay &
hinh 4.1. Dd thi cho thiy hé s6 tuong quan R? = 0,99472 cao (xem phén phu luc 1)

dap tmg duoc yéu cau dé dinh luong protein & cc thi nghiém tiép theo.

Wavelength Result

l I I I I l I P I
a 10 z0 20 40 50 &0 70 a0 a0
Analyte Walue * Path

Hinh 4.1 D6 thi dwong chuin albumin véi hé sé twong quan R? = 0,99472
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4.1.2. Két qua xay dung dwong chuin tyrosine theo phwong phip Anson
Trong phuong phap Anson, tyrosine duoc chon 1am chat chuan dé xac dinh hoat
tinh clia enzyme bromelain. Chinh vi vdy chung t6i d3 tién hanh xay dung duong
chuén tyrosine.
Bang 4.2. S6 liéu két qua xay dung dwong chuin tyrosine
Nong do 0,2 0,4 0,6 0,8 1

tyrosine (umol)
Do hap thu 0,275 | 0,621 | 0,905 | 1,154 1,46
ODss0

Vi két qua nay ching t6i da xdy dung dugc do thi dudong chuan nhu trinh bay o
hinh 4.2. B thi cho thdy hé sé twong quan R* = 0,99957 cao (xem phén phu luc 1) dap

g duoc yéu cau dé xac dinh hoat tinh enzyme & céc thi nghiém tiép theo.

16—

14

Wavelength Result

0z

Analyte Walue * Path

Hinh 4.2 P thi dwdng chuin tyrosine véi hé sb twong quan R? = 0,99957
4.1.3. Két qua xac dinh ham lwgng protein va hoat tinh enzyme ciia dich tho
97 g than dira duoc cat lat nhé cho vao may nghién, xay nhuyén, pha v& to
chitc m6 = vit, loc bang vai = ly tim 4000 vong/30 phut & 4°C 1y dich trong,
b6 phan cin. Phan dich trong sau d6 bo sung 20 mM cystein va 5 mM EDTA.
Lay 1 ml dich thé xac dinh protein tong s theo phuong phap Bradford va

hoat tinh enzyme theo phuwong phap Anson cai tién.
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Biang 4.3 Két qua xac dinh ham lwgng protein va hoat tinh enzyme ciia dich tho

Luong protein/1 ml Hoat tinh Hoat tinh dac
(mg/ml) enzyme/1 ml hiéu (UI/mg)
(Ul/ml)
0,81 9,02 11,12

(Xem két qua do phan phu luc 1)

Theo nghién ctru vé enzyme bromelain ctia qua dira (Nguyén Thi Thanh Mai,
1997) thi lwong protein/ml dich dira: 7,3 mg/ml. Nghién ctru vé& enzyme bromelain
tir phy pham vo dira (Duong Thi Huong Giang va ctv, 2002) thi luong protein/ml
dich dura: 0,39 mg/ml.

Nhu vay, ham lugng protein/ml ciia enzyme bromelain thu nhan tir than dua
cao hon gip 2 1an so v&i thu nhan tir phu pham v6 dira nhung thap hon 9 lan thu
nhan tir qua dtra. V& hoat tinh enzyme thi rat kho so sanh két qua voi cac tac gia
khac vi chua thong nhét vé phuong phap do va tily vao co chat tic dong nhu
casein hay gelatine.

4.1.4. Két qua xac dinh ham lwong protein va hoat tinh enzyme ciia dich tia
4.1.4.1. Tha véi tac nhan amonium sulfate
Lay 50 ml dich trong c6 bd sung 20 mM cystein - 5 mM EDTA + 23,6 ¢
amonium sulfate (70% bdo hoa), dé yén trong ti mat 4°C khoang 1 gio = ly tam
4000 vong/30 phat & 4°C, 13y tiia wét = can va hoa tan tia trd lai trong dém acetate
50 mM, pH 5.
Bang 4.4 Két qua xac dinh ham lwgng protein va hoat tinh enzyme ciia dich tia véi

tac nhan amonium sulfate

Lugng Thé tich Lugng Hoat tinh Hoat tinh
tua uot hoa tan protein/1ml enzyme/1lml dac hiéu
thu duoc | tha uot (mg/ml) (Ul/ml) (Ul/mg)
(9) (ml)
5,08 6,5 4,108 63,8 15,53

(Xem két qua do phan phy lyc 1)
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Qua bang 4.4 ta thdy ham luong protein/ml, hoat tinh enzyme/ml cta protein —
enzyme sau két tua (4,108 mg/ml; 63,8 Ul/ml) tang 1én 10 rét so voi trude khi két tua
lan lwot 1a: 5 14n; 7 1an. Hoat tinh dic hiéu cia enzyme ciing ting 1én 13 15,53 Ul/mg.

Luong protein trén 1 ml dich tia amonium sulfate rit cao nhung hoat tinh dic hiéu
thap diéu nay ching to trong dich tiia con 1an nhidu mudi.

4.1.4.2. Tua véi tac nhan acetone
Lay 50 ml dich trong c6 bd sung 20 mM cystein - 5 mM EDTA + 100 ml
acetone lanh (ti 1& 1:2), d yén trong ti mat 4°C khoang 1 gio> = ly tim 4000 vong/30
phut ¢ 4°C, 13y tha udt = can va hoa tan tua trd lai trong dém acetate 50 mM, pH 5.

Bang 4.5 Két qua xac dinh ham lwong va hoat tinh protein ciia dich tiia véi tac nhéan

acetone
Luong Thé tich Luong Hoat tinh Hoat tinh
protein hoa tan protein/1ml enzyme/1lml dac hiéu
thu dugc | tua udt (mg/ml) (Ul/ml) (Ul/mg)
(9) (ml)
3,27 9 1,24 44,88 36,19

(Xem két qua do phan phu luc 1)

Qua bang 4.5 ta thay ham luong protein/ml, hoat tinh enzyme/ml ctia protein —
enzyme sau két tua (1,24 mg/ml; 44,88 Ul/ml) c6 ting 1én so véi trude khi két tia lan
luot 13: 1,5 1an; 3 1an. Hoat tinh dic hiéu cta enzyme ting 18n 1a 36,19 Ul/mg: gap 3
1an so véi trude khi két tua.

Luong protein trén 1 ml dich tia acetone thip nhung hoat tinh dic hiéu twong dbi

cao diéu nay ching té trong dich tia it 14n cac protein khong quan tam.
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4.1.4.3. Hi¢u suit thu nhin enzyme bromelain than bing tac nhan tia amonium

sulfate va acetone ¢ 4°C

Bang 4.6 Hi¢u suat thu nhin enzyme bromelain than bing tic nhan tiia amonium

sulfate va acetone é 4°C

Lwgng Lwong Protein | Hoat tinh T(R)ng hoat Hoat
tua wét | protein/iml (mg) trén 1 ml | tinh (UI) | tinh dic
(mg) (mg/ml) dich hi¢u
(Ul/ml) (Ul/mg)
Dich than 0,81 40,5 9,02 451 11,12
dwra tho (100%)
(50ml)
Dich ta 5080 4,108 26,7 63,8 4147 15,53
amonium (92%)
sulfate
Dich ta 3270 1,24 11,16 44,88 403,92 36,19
acetone (89,56%)

Vé co ban hai phuong phép tiia amonium sulfate va acetone trai qua cac giai
doan tuong tu nhau. Pau tién xir 1y nguyén liéu, pha v t6 chirc mo bang cach
dung may nghién, roi vat loc dé thu dich chiét thé co chia bromelain, thém
vao chit bao vé hoat tinh va chét khir cac ion kim loai nang 1an luot 1a cystein
va EDTA. Sau d6 dung 2 tac nhan amonium sulfate va acetone dé gay két tia
protein & diéu kién 4°C.

Qua bang 4.6 cho thay:
—  Luong tua uét thu duoc khi dung tac nhan tia 1a mubi amonium sulfate
(5,08 g) thi cao hon khi dung véi acetone (3,27 g) duoc giai thich dya trén tac
nhan gay két tiia. Vi tac nhan két ta la dung méi hitu co 13 acetone, khi cho
vao dung dich co protein chung lam giam héing sb ludng dién dong thoi lam
tang luc hap dan giita cdc phan tir protein c6 dién tich trai ddu va do d6 gay ra
két tia protein. Mat khac dung mdi hitu co acetone con gay két tia protein vi
ching hoa tan nhiéu trong nudc, twong tac voi nudc, lam giam luong nude
hydrate hoa lién két cic phan tir protein 1am cac phan tir protein tu lai v&i nhau

va tia xuéng. Nhung dung méi hiru co acetone con c6 tac dong nguoc lai 14 c6
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thé hoa tan céc protein. Nhu vy acetone dong thoi gay két tua protein nhung
cling 1am tang tinh hoa tan cua né trong nhing diéu kién nhat dinh, din dén su
1am giam ham luong két tia. Trong khi d6 véi tac nhan két tua 1a amonium
sulfate (mot mubi trung tinh) & nong d6 cao tac dung gy két tia protein cua
chung ting 1én. Vi vy ham lugng protein tong sd thu dugc khi ding tac nhan
tia 12 mudi amonium sulfate (26,7 mg) thi cao hon khi ding vé&i acetone
(11,16 mg).

- Hoat tinh tong cua protein thu dwugc khi dung tic nhan tia 13 mudi
amonium sulfate (414,7 UI) thi cao hon khi dung vdi acetone (403,92 Ul).
Diéu nay c6 thé giai thich nhu sau: dung mai hitu co luén c6 khuynh hudng
gdy bién tinh protein vi cac tac dong dehydrate hoéa protein cua ching rat
manh, dé dang lam cac phan tir protein bi dudi ra, bién d6i cAu hinh dan dén
su bién tinh. Do d6 dé han ché sy bién tinh cta protein chung t61 da tién hanh
qua trinh nay & nhiét do lanh 4°C nham cai thién sy mat hoat tinh cta phuong
phap nay. Nhung diéu nay lai cho thay su bét lgi ciia phuong phap tia bang
acetone so v6i phuong phép tua biang amonium sulfate vi khi san xut ¢ qui
mo cong nghi€p, doi héi phai co thiét bi 1am lanh tir 0-4°C, hodc tham chi —
20°C. Viéc dung mudi lam tac nhan gy két tua, néu 13 mudi kim loai ning,
cling ¢6 nguy co gy bién tinh protein. Nhung voi mudi amonium sulfate 13
mot mudi trung tinh, thuong duge sir dung vi tinh hoa tan t6t va it giy bién
tinh protein ngay & nhi¢t 4o thuong.

— Khi so sanh hoat tinh dac hi¢u cua enzyme trén 1 mg protein thu dugc
khi ding véi tac nhan tua 1a acetone (36,19 Ul/mg) thi cao hon gap hai lan khi
dung véi mudi amonium sulfate (15,53 Ul/mg) trong diéu kién lanh 4°C. Ta
d3 biét hoat tinh ddc hiéu cta enzyme trén 1 mg protein quyét dinh hiéu qua
tac dong cua enzyme d6i voi co chat. Vi vay khi tiia v6i tac nhan gay két tua
protein 1a acetone thi s& hiéu qua hon 1 v&i tac nhan 13 mudi amonium sulfate

dic biét trong truong hop khi can phai tinh sach enzyme & cac budc tiép theo.
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Theo nhitng tinh toan don gian ban dau (xem phan phu luc 5) cua chung
t6i vé gia thanh san pham dé thu nhan enzyme bromelain tho thi phuong phap
diung amonium sulfate ¢6 vu diém hon so véi phuong phap dung acetone.
Ngoai ra, diéu kién thu nhan lai don gian, khéng doi hoi phai thyc hién trong
diéu kién lanh ma amonium sulfate lai 1a héa chét trong ddi dé kiém, ré tién.
Tir cac két qua thu dugc chiing t6i d& nghi quy trinh don gian san xuat enzyme

bromelain tho tur than daa:

97 g than daa

— Xay, pha v to chlic md
— Vit, loc, ly tam 4000 vong/30 phut & 4°C

— Thém 23,6 g amonium sulfate (70% bao hoa) vao 50 ml dich
tho, dé yén khoang 1 gio & 4°C

— Ly tam 4000 vong/30 phit ¢ 4°C, 14y tia, rira tua véi 10 ml
acetone lanh

y

San pham enzyme thod

So d6 4.1 Quy trinh don gian sian xuit enzyme bromelain thé tir than dira

Quy trinh nay c6 thé duoc tinh toan cho quy mé 16n hon véi lwong mubdi
amonium sulfate dung dé két tia protein bang 1/5 lwong mau than dta. Thi
du: 2 kg than dira thi lwong mubi amonium sulfate can dung 14 0,4 kg.

San pham bromelain thu dugc theo so db 4.1 ¢ thé duoc dung ngay dé
thily phén thit ca hodc tinh sach tiép dé dung trong cong nghiép Y — Dugc.

Tuy nhién viéc sit dung mudi amonium sulfate dé thu nhan bromelain
trong san xuat quy mo 16m lai gdp han ché do viéc rat khé tach hoan toan mudi
amonium sulfate ra khoi taa protein. Do d6, viéc tinh sach enzyme bromelain
trong trudng hop ndy co ban 13 loai mudi. Cé cac phuong phap loai mubdi co
thé dung nhu: tham tich thi dién ra cham (khoang 24 gi®) va d& bi mat hoat

tinh; phuwong phap loc gel thi dién ra nhanh hon nhung san pham thu nhén sau
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qua trinh nay bi pha lodng gip 3 — 4 1an. Ngoai ra dung dich amonium sulfate
con gay ri sét kim loai va pha huy bé tong, do d6 xuat hién van dé phai giai
quyét phé thai.
Xuét phat tir nhu ciu mudn c6 enzyme bromelain tinh sach cho cic tng
dung Y- Dugc va do phong thi nghiém thuoc Trung Tam Phan Tich — Pai Hoc
Nong Lam co diéu kién vé thiét bi 1am lanh, hé théng tinh sach BioLogic
DuoFlow véi cot sac ky trao doi ion UNO-S nén ching tdi chon tic nhan tia
1a acetone (vi khong can phai loai mudi, cho hoat tinh enzyme dic hiéu cao
hon), va tién hanh tinh sach tiép theo bang sic ky trao ddi ion.
4.2. Két qua tinh sach enzyme bromelain bing hé théng tinh sach BioLogic
DuoFlow.

Céac phuong phap thuong dung dé tinh sach enzyme bromelain phu hop véi diéu kién
kinh té cho phép nhu: tham tich loai mubi, sac ky loc gel, sac ky trao doi ion.

Trong d6, qua trinh tham tich dién ra kha cham (khoang 24 gid) va hiéu qua khong
cao, sic ky loc gel thi nhanh hon nhung ciing phai mat hang gio va san pham thu duoc
sau qua trinh nay bj pha lodng gip 3 — 4 1an rat kho khin khi thu nhan san pham. Dic biét
phuong phap sac ky trao d6i ion dua vao dién tich, co thé sir dung bat ky lic ndo trong
sudt quy trinh, thuong dung dé tinh sach sau cing. Vi cot trao ddi ion UNO-S chi mat
khoang 15 dén 30 phut dé thyc hién xong quy trinh.

4.2.1. Két qua thiét 1ap qui trinh cic bwée cho may BioLogic DuoFlow thue hién.
Trude khi dua ra két qua ctia qua trinh sic ky ching t6i mudn ban vé mot sb
yéu t6 anh huéng dén qua trinh tinh sach, va ban vé két qua thu dugc cho muc
dich phat hién va myc dich thu hoi.
Téc dd dong
Theo khuyén cdo cua nha san xuat toc d6 dong téi da cua cot 1a 4 ml/phut
tuy nhién theo kinh nghiém cta chung t6i thi toc do dong tir 1-2 ml/phut cho s&
cho két qua tot nhat. Néu toc d6 dong qua nhanh thi qua trinh phéan tach cac peak
(phan doan) s& khong tdt vi cac protein bam sé rira giai rat nhanh. Tuy nhién, néu

chay véi toc do qua cham thi thoi gian ciia quy trinh sé tang 1én nhiéu lan.
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Ham lwong miu

Ham lugng mau cho vao cot ciing 1a 1 yéu td quan trong va cling tiy vao
muc dich phat hién hay hay muc dich thu hdi san pham.

Xac dinh thé tich dwong gradient tuyén tinh va nong do mudi cho viéc rira
gidi cac peak

Sau day 1a mot s6 thong s6 dé nghi khi bt ddu tién hanh thi nghiém véi cot
UNO-S ( thé tich 1,3 ml)

—  Rua protein khong bam (unbound protein) véi 4 thé tich ¢t ctia buffer

A (buffer khong mubi)

— Sy rira giai: st dung gradient v&i 10 1an thé tich cot & nong do 50 %

mudi cua buffer B. Sau d6 13 su gia ting d6 thi gradient boi sy ting gradient

néng d6 mudi dén 100 % cua buffer B voi 4 thé tich cot va sau d6 gilr doan
gradient nay vdi néng do mudi 100 % & 4 thé tich cot trude khi can bing cot

v6i 5 the tich buffer A.

Trong qua trinh tién hanh thi nghiém chung t6i d3 manh dan tién hanh nhiéu
su thay d6i xung quanh nhiing yéu t6 di ban nhu trén. Nhung trong pham vi dé tai
nay chiing t6i chi néu ra 3 c6t mdc quan trong dé di dén két qua cia qua trinh tinh
sach.

Giai thich mét s buéc ciia cac quy trinh tinh sach

—  Budc 1: Thiét 1ap thu miu tw déng 2 ml trén 1 6ng nghiém trong sudt qua
trinh tinh sach bang Fraction Collector.

—  Budc 2: Can bang cot vai 100 % buffer A

—  Budc 3: Ty dong chinh cac thong s6 do ciia dau do Quadtec-UV Vis vé vj tri
Zero

—  Budc 4: Bom mau vao vi tri valve AVR7-3

—  Budc 5: Rura giai protein khong bam véi 100 % buffer A

—  Budc 6+7: Thiét 1ap dudng gradient tuyén tinh, protein ‘quan tim’ dwgc rira
giai trong viing ndy. Su ting giam buffer A hay B tily theo thiét ké thi nghiém.

—  Budce 8+9: Can béng lai cOt



Trong thi nghiém nay:

Buffer A: dém acetate 50 mM, pH 5
Buffer B: dém acetate 50 mM, pH 5, va mudi NaCl 0,5 M

Ban dau chiing t6i tién hanh thi nghiém véi quy trinh sau:

Quy trinh 1.

Téc d6 dong : 2 ml/phut

Nong do mubi 0,5 M NaCl cua buffer B

Thé tich gradient: 14V cot tng véi 18,2 ml

Bang 4.7 Qui trinh 1: Cac buéc cho may BioLogic DuoFlow thuc hién
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Thé tich bom mau: 0,5 ml dich tia acetone tmg véi 0,62 mg protein cho vio

Yolume Descnption Parameters
1 0.00 Collection Fractions of size 2.00 ml during entire run
) A: Buffer Al 100% Yolume: 1.00 ml
2 0.00 lzocratic Flow
B: Buffer B1 0z Flow: 2.00 ml/min
3 1.00 Zero Baseline QuadTec
. Sample Yolume: 0.50 ml
4 1.00 Load/Inject Sample - - -
Static Loop Auto Inject Valve Flow: 2.00 ml/min
. A: Buffer Al 100% Yolume: 5.20 ml
L 1.50 lzocratic Flow -
B: Buffer B1 0z Flow: 2.00 ml/min
_ _ A: Buffer Al 100% ----> 50% Yolume: 13.00 ml
b 6.70 Linear Gradient )
B: Buffer B1 0% ----> 50% Flow: 2.00 ml/min
_ _ A: Buffer Al 50% > 0% Yolume: 5.20 ml
Fi 19.70 Linear Gradient -
B: Buffer B1 50% —> 100 Flow: 2.00 ml/min
. A: Buffer Al (114 Yolume: 2 .80 ml
8 2490 Isocratic Flow -
B: Buffer B1 100% Flow: 2.00 ml/min
) A: Buffer Al 100% Yolume: 8.00 ml
9 27.70 lzocratic Flow =
B: Buffer B1 0z Flow: 2.00 ml/min
35.70 End of Protocol
Fractions
Rack Pos.:
Tuke #: H] ] 7 g 9 10 il 12 13 it 15 16 N 18
Duzuu Il Il Il Il Il Il Il Il Il Il Il Il Il 1 SDDD
omrs 3 F
0150 3 -
nmz - 2, :_ 2000
.00 [
00075 3 200
0050 3 F
1000
nonzs 3 F
oo 3 e :— 1]
20025 3 F
T T T T T T T o0
500 10.00
Al hin. Terth St

Hinh 4.3 Sic ky do tinh sach enzyme bromelain than ciia quy trinh 1
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Qua séc ky d6:

—  Budc dau x4c dinh dugc san pham tinh sach ctia enzyme bromelain than thu
duoc gom 2 peak phan tach tot. Nhung khi do do hap thu ¢ budce song 280 cia 2
peak nay rat thap, ham luong protein trén 1 ml thap nén luong protein thu duoc
khong dang ké.

— O tdc d6 dong 2 ml/phut thi cac peak duoc rira gii ra tir dng thir 8 dén 6ng
13.

Vi viy, quy trinh ndy budc dau xac dinh duoc 2 peak tinh sach cua enzyme bromelain
than nhung chua du luong dé thu hoi san pham. Diéu nay 1a do luong protein dua vao cot
con thdp 1am cho cac peak thu duoc chi & mirc ¢ phat hién khong du lugng dé 1am céc
thi nghiém tiép theo.

Quy trinh 2

—  Nhan thay luong protein phat hién qué thip ching toi ting lugng protein cho
vao cot 1a 1,24 mg twong tng véi thé tich cho vao cot 1a 1 ml dich tua acetone.

—  Giam toc d6 dong xudng con 1 ml/phut

—  Tiang thé tich gradient 1én 18 thé tich cot ing véi 23,4 ml vi thé tich mau
bom vao tang.

Bang 4.8 Qui trinh 2: Cac buwéc cho may BioLogic DuoFlow thuc hién

Yolume Descrption Parameters
1 0.00 Collection Fractions of size 2.00 ml during entire run
. A: acetate 50mM, pHS 1002 Yolume: 1.00 ml
2 0.00 Isocratic Flow 5
B: Acetate 50Mm.pHS MaCl ( 0% Flow: 1.00 ml/min
3 1.00 Zero Bazeline QuadTec
) 5 ample Yolume: 1.00 ml
4 1.00 Load/Inject Sample - - -
Static Loop Auto Inject Yalve Flow: 1.00 ml/min
. A: acetate 50mM. pHS 100% Yolume: 520 ml
Ll 2.00 Isocratic Flow -
B: Acetate 50Mm_pHS MaCl ( 0% Flow: 1.00 ml/min
. . A: acetate 50mM, pHS 100% ----> 50 Yolume: 13.00 ml
b 720 Linear Gradient )
B: Acetate 50Mm, pHS MaCl ( 0% ----» 0% Flow: 1.00 ml/min
. ) A: acetate 50mM. pHS ROk > 0% Yolume: 5.20 ml
Fi 20.20 Linear Gradient -
B: Acetate B0Mm.pHS MNaCl ( h0% > 100% Flow: 1.00 ml/min
) _ A: acetate .50mM. pHS 0% ---->» 0% Yolume: 5.20 ml
8 25 40 Linear Gradient -
B: Acetate 50Mm.pHS NaCl ( 100% ----> 100% Flow: 1.00 ml/min
. A: acetate 50mM. pHS 100% Yolume: 6.50 ml
b | 30.60 Isocratic Flow -
B: Acetate 50Mm_pHS MaCl ( 0% Flow: 1.00 ml/min
3710 End of Protocol
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Rack Pos.:

Tube #:

Al

0200

17 5
a5 5
112 5

a3

oo 3
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0z 3

I I
3— 1001 % Bufer B

0.0

0000 —ﬁl ---------------------

a0

XE}W
e E00

L5000

4000
3000

2000

L1000

0.0

I
10.00

I
2000
Min Tenth

I
30.00

tnSem

Hinh 4.4 Sic ky dd tinh sach enzyme bromelain than ciia quy trinh 2.

Qua sac ky d6 thu duoc cho thiy

—  Qua trinh tinh sach ciing thu duoc hai peak nhung chua 16 rang. Diéu nay co
thé 13 do lugng miu dua vao cot ting thém gip doi nhung thé tich gradient chi
tang 1én 4 thé tich thi chwa du dé 2 peak phan tach hoan toan.

— O tdc do dong Iml/phut thi cac peak duoc rira giai ra tir 6ng thir 11 dén 6ng
15. Piéu nay cho thay 2 peak thu duoc tré hon so véi ¢ toc d6 dong 2 ml/phut.

—  Céc peak c¢6 d6 hap thu OD 280 ting 1én rd rét dya vao sic ky d6 do lugng
mau dua vao cot ting lén.

Dua vao dd thi trén, ching to1 tiép tuc tién hanh thay ddi dé tach 2 peak ra rd hon
bang cach gia ting thé tich rira giai gradient 1én 22 thé tich cot twong tng véi
28,6 ml.

Quy trinh 3

—  Nong do mubi 0,5 M NaCl cua buffer B

—  Thé tich bom miu: 1ml dich tua acetone tng v6i 1,24 mg protein cho vao cot
—  Tbc do dong : 1 ml/phit

—  Thé tich gradient: 22 thé tich cot tng véi 28,6 ml
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Bang 4.9 Qui trinh 3: Cac buwéc cho may BioLogic DuoFlow thuc hién.

Yolume Descrption Parameters
1 0.00 Collection Fractions of size 2.00 ml during entire run
. A: acetate ,50mM, pH5 100% Yolume: 1.00 ml
2 0.00 Izocratic Flow -
B: Acetate 50Mm,pH5 ,NaCl 0% Flow: 1.00 ml/min
3 1.00 Zero Baszeline QuadTec
: Sample Yolume: 1.00 ml
4 1.00 Load/Inject Sample - - -
Static Loop Auto Inject Valve Flow: 1.00 mi/min
. A: acetate ,50mM, pH5 100% Yolume: 5.20 ml
5 2.00 Isocratic Flow -
B: Acetate H50Mm_ pH5 NaCl ( 0% Flow: 1.00 ml/min
. . A: acetate ,50mM, pH5 100% ----> 50% Yolume: 13.00 ml
b 7.20 Linear Gradient -
B: Acetate 50Mm,pH5 ,NaCl 0% ----» 0% Flow: 1.00 ml/min
: . A: acetate ,50mM, pH5 hO% > 0% Yolume: 5.20 ml
7 20.20 Linear Gradient -
B: Acetate h0Mm_ pH5 MNaCl ( h0% > 100% Flow: 1.00 mi/min
. . A: acetate 50mM, pH5 0% > 0% Yolume: 10.40 ml
8 25.40 Linear Gradient -
B: Acetate H50Mm_ pH5 NaCl ( 100% > 100% Flow: 1.00 ml/min
. A: acetate ,50mM, pH5 100% Yolume: 6.50 ml
9 35.80 Izocratic Flow -
B: Acetate 50Mm,pH5 ,NaCl 0% Flow: 1.00 ml/min
42.30 End of Protocol
A b — Fractions
Rack Poz.: A
Tube #: 1 ? 3 JE| A aon
| 1 1 1 1 1 1
000 T-100}0 % |Pufer B : -
0 3 E 1T
0180 5 E 140
015 E 12
0100 3 g 100
007 3 | E07
00 5 N =040
a0 P - S—
a5 3 E 02
T T T T | T T T | T T T T ‘ T T T T | T L
0o 10,00 2000 3000 000
ALl Min. Terth AL

Hinh 4.5 Sic ky @ tinh sach enzyme bromelain than ciia quy trinh 3

Dua vao sic ky do:

—  Qua trinh tinh sach cling thu dugc hai peak o rang hon quy trinh 2

— O tdc @6 dong 1 ml/phut thi cac peak duoc rira giai ra tir ong thir 11 dén dng
18.

—  Ciing dua vao sic ky d6 chung t6i tién hanh kéo dai thém thé tich rira giai
gradient 1én thanh 24 thé tich cot (twong tmg voi 31,2 ml) nhung thiy ring su
phan tach ciing giéng nhu hinh quy trinh 3 nhung khi tién hanh gom céc 6ng ctia
peak 2 thi bi mat hoat tinh c6 1& 14 do cic 6ng cudi ciing khong phai 14 enzyme

quan tAim nén n6 anh hudng rat 16n dén hoat tinh trung binh cua peak 2.
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Vi vy ching t6i dd chon quy trinh 3 véi thé tich gradient 13 22V tng véi
28,6 ml, tbc do dong 1 ml/phat dé tién hanh nhiéu lan chay lap lai va cho két qua
6n dinh nhu sic ky do trén. Dya vao sic ky d6 cia quy trinh 3 ching t6i chi thu
12 ml enzyme tinh sach gém cac dng ciia peak 1 va 2. Cu thé la:

Peak I gom 6ng 13; 14; 15 voi thé tich 6 ml

Peak IT gom ng 16; 17; 18 v6i thé tich 6 ml

Sau d6 gom céac ong thudc cing 1 peak dem di xac dinh protein tong sd va
hoat tinh enzyme sau tinh sach.

Cac nghién ciru tham khio

Két qua nghién ctru cuia Alfonso (1994) ciing chi ra hai phan doan chinh cua
enzyme bromelain than dugc tinh sach boi sdc ky loc gel trén cot TSK HW-50 va
sac ky trao doi ion trén cot TSK-SP5PW (Merck).

Tiép sau d6 Andrew (1994) ciing da tinh sach dugc tir than dira hai phan
doan chinh cua bromelain va hai phan doan phu la ananain va comosain phat hi¢n
v6i nong do rat thap trén cot trao d6i ion Pharmacia HR 5/5 Mono S. Sau d6 tiép
tuc chay sac ky trén cot thir hai 1a S-Sepharose thi phat hién hai phan doan phu o
rang hon.

Vi vay thi nghiém ctia ching t6i cho két qua phu hop vdi cac nghién ciru
trudec.

4.2.2. Két qua ciia qua trinh tinh sach
a. Ham lwong protein va hoat tinh bromelain trwéc tinh sach

Bang 4.10 Ham lwgng protein va hoat tinh enzyme cua dich tia acetone trwéc tinh

sach
Lugng Hoat tinh Hoat tinh dac
protein/lmi enzyme/lml hiéu
(mg/ml) (Ul/ml) (Ul/mg)
1,24 44,88 36.19

(Xem két qua do phan phu luc 1)

Céc két qua & bang 4.10 trich tir két qua ciia bang 4.4 do thé tich protein/enzyme dua
vao c¢ot UNO-S 1a 1 ml.
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b. Ham lwgng protein va hoat tinh bromelain sau tinh sach

Bang 4.11 Ham lwgng protein va hoat tinh bromelain cia hai peak sau tinh sach

Lwong Hoat tinh thu Hoat tinh Hiéu suat
protein thu dugce (UI) riéng thu tinh sach
dugc (mg) dugc (Ul/mg)

Peak | 0,3 20,06 61,84 1,71
Peak Il 0,232 12,84

(Xem két qua do phan phu luc 1)
Nhan xét:

Sau khi tinh sach ham luong protein va hoat tinh thu duoc (lan luot 1a 0,53 mg,
32,9 UI) déu giam so vdi trudce tinh sach (1,24 mg, 44,88 UI) nhung hoat tinh enzyme
dac hi¢u tang (61,84 Ul/mg so v&i 36,19 Ul/mg). Hi¢u qua tinh sach cua cot ¢ giai
doan nay la hoat tinh dac hiéu tang lén 1,71 lan. Dén day enzyme sau tinh sach co
hoat tinh ddc hiéu cao nhét chimg t6 quy trinh tinh sach nay da dat yéu cau.

c. Hiéu suit tinh sach qua cac giai doan

Bang 4.12 Hiéu suat tinh sach qua céc giai doan

Luong protein tong | Hoat tinh tong (UI) | Hoat tinh dic
(mg) hiéu (Ul/mg)
Dich tho (50ml) 40,5 451 11.12
(100 %) (100 %) (100 %)
Dich taa (9ml) 11,16 403,92 36.19
(27,6 %) (89,56 %) (323 %)
Enzyme tinh sach 4,77 296,1 61,84
(11,7 %) (65,65 %) (556 %)

Qua bang trén

— Luong enzyme bromelain thu hdi duogc 1a 4,77 mg chiém 11,7 % so voi ham lugng
protein tong cua dich tho ban dau.

— Hoat tinh enzyme bromelain thu duoc 13 296,1 UI chiém 65,65 % so v&i tong hoat
tinh cua dich thé ban dau.

— Hoat tinh dac hiéu ctia enzyme bromelain thu dugc 1a 61,84 Ul/mg tang 1én 5,56

14n so vé6i hoat tinh dic hiéu caa dich thod ban dau.
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Tém lwge két qua ciia bang 4.12

Tu 97 gam than dira nhan dugc dugc 50 ml dich tho, sau khi taa béng acetone
thu duoc 9 ml dich taa, sau khi qua cot sdc ky nhan dugc 108ml dich enzyme tinh
khiét voi ndng d6 1a 0,53 mg/ml (chiém 11,7% protein téng sd), hiéu suat thu hoi
hoat tinh 65,65 % va hoat tinh dac hiéu cua enzyme bromelain than tang 1én 5,56
14n so v6i dich tho ban dau.

Qua tirng budce cua qua trinh tinh sach thi hoat tinh ddc hiéu cua enzyme duogc
tang 1én cho thiy cia quy trinh tinh sach do ching t6i xay dung c6 hiéu qua.

Tuy nhién, ciing qua timg budc ctia quy trinh ta thiy lugng protein giam dang ké
chi con lai 11,7% nén anh huéng 16n dén ning suat thu hoi san pham. Do d6 quy
trinh can duoc cai thién hon nita dé giam sy mat mat protein va dong thoi ting
tong hoat tinh cta enzyme dé hoat tinh dic hiéu sau cing ting duoc cai thién.

4.3. Pong khd san pham

- Trong khi phuong phap san xuat enzyme bromelain tho dang bot ( bang cach tia
dich protein thd véi mudi amonium sulfate, sau dé rira tia hut am hay say kho) thi
1an amonium Sulfat nhung dang nay dé& van chuyén, ton trit con enzyme thu dugc tir
cot sic ky thi kha tinh sach, hoat tinh cao nhung san pham ¢ dang long kho cho bao
quan, van chuyén. Xuat phat tir cac wu, nhuge diém trén va mong mudn cé duge san
phém bromelain dang bot tinh sach c6 hoat tinh cao, dé van chuyén, bao quan dé)ng
thoi tan dung dugc ngudn nguyén liéu tir phy phadm than dta chiing t6i di mang san
pham sau tinh sach bang phwong phap sic ky trao ddi ion dong kho.

- Qua 60 gio dong kho lwong enzyme tinh sach 1a 108 ml bang may Lyopro 6000 thi
thu duoc 4,6 g enzyme dang bot (chiém 4,7% so véi trong luong than dia ban dau

lam thi nghiém)
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b

Hinh 4.6 San phim enzyme bromelain than déng kho
Qua khao sat sau 4 tuan dau ham luong va hoat tinh ban dau cta san pham dong
kho 1a khong thay ddi néu bao quan & nhiét do -20°C. Cu thé nhu sau:
4.3.1. Két qua do ham lwgng protein enzyme sau dong kho 2 tuin; 4 tuan.

Bang 4.13. Ham lwong protein enzyme sau dong khé 2 tuin; 4 tuan.

Luong protein trén 1ml

enzyme (mg/ml)

Enzyme dong kho sau 2 tuin 0,527

Enzyme dong kho sau 4 tuan 0,531

(Xem két qua do phan phu luc 1)
4.3.2. Két qua hoat tinh enzyme sau dong khé 2 tuin; 4 tuin

Bing 4.14 Hoat tinh enzyme sau dong khé 2 tuin; 4 tuin

Hoat tinh enzyme trén
Iml (Ul/ml)
Enzyme dong kho sau 2 tuan 32,164
Enzyme dong kho sau 4 tuan 32,322

(Xem két qua do phan phu luc 1)
Hoat tinh dic hiéu cta enzyme sau khi déng kho 2 tuan 1a 61,03 Ul/mg.
Hoat tinh dac hi€u cua enzyme sau khi dong kho 4 tuan 13 60,87 UI/ mg.
Nhan xét
Nhu vay qua khao sat ban dau ham lugng va hoat tinh enzyme tinh sach sau

4 tuan dong kho 1a khong thay doi.
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Do enzyme rat d& bi mét hoat tinh trong thoi gian ton trit va dé bao bao vé
hoat tinh clia enzyme sau ndy nén chung t6i can phai tién hanh kiém tra thuong
xuyén ham luong va hoat tinh ctia chung ¢ 2 tudn mot 1an trong thoi gian dai.

Do gi6i han vé thoi gian cta dé tai chung toi chi khao sat ham luong va hoat
tinh enzyme tinh sach sau 4 tuan déng kho.

4.4. Két qua dién di xac dinh trong hrong phan tir va do tinh sach
Mudn biét san pham sau khi thyc hién bang phuong phap sic ky c6 tinh sach hay
khong thi phai dua 16n dién di SDS-PAGE dé xac dinh trong luong phan tir va d6 tinh

sach cua chung.

116

-—

66.2

.-

45.0

il Céc vét bi phan giai
o3 ot bl phan g

c6 MW thap
L s gy W e B e /
(kD)
Hinh 4.7 Két qua dién di SDS-PAGE
Giéng 1 : Thang protein chuan
Giéng 2 : Enzyme bromelain tir dich Cayenne than tia acetone
Giéng 3 : Enzyme bromelain tir Cayenne than tinh sach peaklI (quy trinh 1)
Giéng 4 : Enzyme bromelain tir Cayenne than tinh sach peaklII (quy trinh 1)
Giéng 5 : Enzyme bromelain tir Cayenne than tinh sach peakI (quy trinh 3)
Giéng 6: Enzyme bromelain tir Cayenne than tinh sach peakll (quy trinh 3)
Giéng 7 : Enzyme bromelain tir dich Queen than taa acetone

Giéng 8 : Enzyme bromelain tir Queen than tinh sach peak I

Giéng 9: Enzyme bromelain tir Queen than tinh sach peak II
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Biang 4.15 Trong hrong phén tir cic protein chuin ciia hing Fermentas

Protein Nguon Trong lugng phan tir, kD
B-galactosidase E.coli 116.0

Bovine serum albumin Bovine plasma 66.2
Ovalbumin Chicken egg white 45.0

Lactate dehydrogenase Porcine muscle 35.0
Restriction E.coli 25.0
endonucleaseBsp981

B-lactoglobulin Bovine milk 18.4

Trudc khi dua ra nhan xét chung ta lugc khao qua mdt s6 tai liéu noi vé
thanh phan cic phan doan cua enzyme bromelain than va ciing can nhic lai
enzyme bromelain than 1a t€n goi ciia mot nhom cystein protease dugc ly trich tur
than.

Thanh phan cta bromelain than kha phtc tap, c6 dén 6 loai cystein protease
khac nhau duoc tim thiy trong bromelain than (Collins, 1960; Rowan va Buttle,
1994). Trong khi d06, theo Nguyén Puc Luong (2004) thi hién tai ngudi ta ghi
nhan dugc trong than dia c¢6 tam thanh phan co ban cé hoat tinh thuy phan
protein, hai phan doan chinh duoc goi la F4 va F5 da dugc tinh sach qua sdc ky
trén Duolite CS101 & pH 6,05 véi hoat tinh xuc tac phan giai BAEE, casein va
glucagon.

Theo Murachi va cong sy nim 1964 da nghién ctru vé tinh chat vat Iy caa
enzyme bromelain trich tir than cdy dira va cho rang trong luong phan tir cia
chung la: 33.200-33.500 Da. Nhung theo Alfonso A.R. va cdng su 1994 qua
nghién ctu thyc nghi€ém da chi ra bromelain than c6 trong lugng phan tir 25.400
Da.

Trong dé tai nay qua sac ky trao d6i ion am trén cot UNO S chiing t6i ciing thu
dugc hai phan doan chinh c6 trong lugng phan tr khoang 25 kD va c6 hoat tinh phan
gidi casein ma chung toi di tién hanh xac dinh trong suét qua trinh thyc hién dé tai.
Ciing do gidi han cua dé tai nén chung t6i khong di sdu vao nghién ciru cdu tric, phan

loai cac phan doan cua enzyme bromelain tir than.
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Nhan xét

Dua vao dién di do va cac protein chudn co trong luong phéan tir di biét ta dé
dang nhan thay dai bang protein duy nhit c6 trong luong phan tir cia bromelain than
khoang 25 kD. Cac vét co trong luong phan tr thap c6 thé 13 do qua trinh ti phan
giai ctia enzyme bromelain khi ching khoéng duoc bd sung chit bao vé hoat tinh
phenylmercuric acetate (ngan chan su ty phan gidi trong dién di). Phenylmercuric
acetate 12 mot chat cuc doc, do d6 chung toi khong sir dung chat nay khi bd sung vao
enzyme vi rat kho loai bo ching.

Dua vao dién di d6 rat kho xéac dinh cu thé sy khac nhau gifra cac band cua mau
ta acetone va mau tinh sach qua cot trao doi ion vi phuong phap dién di SDS-PAGE
con nhiéu gidi han khi 4p dung véi miu protein. Pé co thé xac dinh rd hon su khéc
biét gitra mau thd, mau tinh sach; phat hién mot sb phan doan bromelain khac thi can
phai nghién ctru sau hon trén hé thong dién di hai chiéu.

Qua céc két qua vira trinh bay nhu trén, ching t6i dé nghi quy trinh tinh sach

enzyme bromelain tir than bang phuong phap sic ky trao ddi ion theo so d6 nhu sau:
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97g than dtra

— Xay, pha v t6 chirc mo, vit, loc

— Ly tam 4000 vong /30 phut, & 4°C

A 4

Dich tho

— Xac dinh ham lugng protein va hoat tinh enzyme
— B6 sung 20 mM cystein + 5 mM EDTA
— Tua acetone voi ty 1€ 1 dich : 2 acetone

— Ly tim 4000 vong / 30 phut, ¢ 4°C

A 4

Dich taa

— Xac dinh ham lugng protein va hoat tinh enzyme

— Sic ky trao doi ion trén cot UNO-S thé tich 1,3 ml

\4

Dich enzyme tinh
sach

— Xac dinh ham lugng protein va hoat tinh enzyme

— Pong kho sau 60 gio bang may Lyopro 6000

A\ 4

4,6 g enzyme tinh
sach dang bdt

— Xéc dinh ham lugng va hoat tinh enzyme hai tudn mot 1an

— Béo quan & nhiét d6 4am 20°C
\4

San pham enzyme
dang bot

So d6 4.2 Quy trinh tinh sach enzyme bromelain than béng sic ky trao déi ion.
Chung t61 cling da tinh gid tham khao cua 1 gam enzyme bromelain than tinh sach nhu so

do 4.2 va so sanh véi cac san pham enzyme cua cac hang khac (xem phan phu luc 3).
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PHAN 5.KET LUAN VA PE NGHI

5.1. Két luan

Tir nhitng két qua thu dugc qua cac thi nghiém, chung t6i d3 xay dung duoc 2 quy trinh
san xuit enzyme bromelain than:

- Quy trinh don gian san xuat enzyme bromelain tho tir than dira bang tic nhan tia
amonium sulfate (so db 4.1): tir 97 gam than dta thu duoc 5,08 gam san pham enzyme
dang tho v6i ham luong protein 14 26,7 mg va tong hoat tinh enzyme 1a 414,7 UI va hoat
tinh dac hiéu la 15,53 Ul/mg.

- Quy trinh tinh sach enzyme bromelain than bang tac nhan tia acetone va sic ky trao ddi
jon trén cot trao d6i ion dwong UNO-S (so dd 4.2):

e Tir 97 gam than dta thu duoc 4,6 gam enzyme bromelain than tinh khiét dang
bot v6i ham lwong protein 13 4,77 mg va tong hoat tinh enzyme 1a 296,1 UI va
hoat tinh dac hiéu 1 61,84 UI khong thay doi sau 4 tuan dau dong kho.

e Hiéu suit tinh sach cua cot UNO d6i véi enzyme bromelain than trong thi
nghiém cua chung t6i 1a 1,71; hoat tinh dac hi€u ctia enzyme bromelain than
thu duoc 1a 61,84 Ul/mg tang 1én 5,56 lan so v&i hoat tinh dic hiéu ban dau
trong dich tho 1a 11,12 Ul/mg.

Nhu vay, tuy vao muc dich san xut, thiét bi sdn c6 ma chon tac nhan tia cho phu hop:

- Néu chi tinh sach & mirc do ban dau: dich thé duoc két taa protein sau d6 rira
tia, hat Am hodc séy kho cho san phém dang tho thi chon tac nhan tua la amonium
sulfate

- Néu tinh sach & cac murc do tiép theo: dich thd duoc két tia protein, dich tia cho
qua cot sic ky, dong khé san pham thi nén chon tac nhan tua la acetone (tinh sach
bang hé thong sac ky ap suat cao BioLogic DuoFlow, dong kho bang may Lyopro
6000).
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5.2. Dé nghi
—  Tiép tuc tién hanh cac thi nghiém dé nang cao hiéu qué tinh sach cua enzyme
bromelain trén ¢t UNO-S va cac loai cot khac.
— T quy trinh tinh sach enzyme enzyme bromelain bang phuong phap trao doi ion
trén qui mé nhoé 1am co s cho viéc mé rong & quy mé 16n hon. Mubn vay phai kiém
tra nhitng chi tiéu an toan trong nganh duoc vé do tinh sach cta san pham nhu: ham
lrong Pb-carbonize, arsenic, cyanure.
— Khao sat cac diéu kién bao quan, cac chit bao vé hoat tinh trong qua trinh tr tua
protein, tinh sach, dong kho san pham dén ton trit.
e  Trong thi nghiém cua ching t6i v&i muyc dich tao enzyme tinh khiét dung
trong y dugc thi ding chat bao vé hoat tinh 14 cystein .
e  Nhung khi dwa 1én quy mé san xuat 16n hon thi nén chon nhiing chat dé
kiém, ré tién, va an toan nhu 1a cac duong: trehalose, lactose, maltose, sucrose,
fructose, glucose.
— Khao sat kha nang thay phan cua enzyme sau tinh sach trén d6i tuong dé nghi la
banh dau dau nanh.
— Kiém dinh lai san pham xem c6 dung 1a enzyme bromelain than khong bai k¥
thuat khéi phd, xem dic tinh enzyme c6 giéng cic enzyme di nghién ctru trudc day

hay c6 bién d6i nao khong.



70

PHAN 6. TAI LIEU THAM KHAO
Tai liéu tiéng viét
1. Pham Thi Tran Chéu, Phan Tién Hoa va Nguyén Thi Bao, 1987. Thanh phan va mét
s6 tinh chat cia ché pham bromelain chéi ngon Dira tdy (Ananas comosus L.- Group
Queen). Tap chi sinh hoc, 9(4), tr.3-9.
2. Duong Thi Huong Giang, 2004. Gido trinh thuc tdp cong nghé enzyme. Truong Dai
Hoc Céan Tho.
3. Duong Thi Huong Giang, Lé Thanh Hung, V6 Van Song Toan, Sonia Beeckmans,
Edilbert Van Driessche va Tran Phudc Puong, 2002. Ddnh gid cdc phwong phdp ly trich
enzyme bromelain fir nuéc khém thé. Tuyén tap cac cong trinh nghién ctru khoa hoc,
Truong Pai Hoc Céan Tho.
4. Pham Thi Anh Héng, 2003. Ky thudt sinh hoa. Nha xuat ban Pai hoc Quéc Gia
TP.HCM.
5. Nguyén Vian K&, 2001. Cdy dn qua nhiét déi, tdp 1. Nha xuat ban Nong nghiép, Tp.
H6 Chi Minh
6. Nguyén Puc Luong, 2004. Cong nghé enzyme. Nha xuit ban Pai hoc Qudc gia
TP.HCM.
7. Lé Thi Thanh Mai, 1997. Nghién ciru vé bromelain va con dwong img dung cia
chiing, ludn dn phé tién si sinh hoc. Trudng dai hoc khoa hoc tu nhién, Pai hoc qubc gia
TP.HCM.
8. Tran Van Phu, 2001. Tinh todn va thiét ké hé thong sdy. Nha xuét ban Gido Duc.
9. Nguyén Tién Thang, 2004. Gido trinh Céng nghé enzyme. Tu sach truong Pai hoc
Nong Lam TP.HCM.
10.Nguyén Tién Thang, 2003. Mot s6 kj thudt phong thi nghiém sinh hoc. T sach Vién
Sinh Hoc Nhiét Doi.
11.Tran Thé Tuc va Vii Manh Hai, 2000. KJ thudt trong dira. Nha xuat ban Nong
Nghiép.



71

Tai liéu tiéng nwéc ngoai

12. Alfonso A.R., Roberto A.E. 1994. Circular dichroism of stem bromelain: a third
spectral class with the family of cysteine proteinases. Biochem. J. (1994) 300, 107-110.
13. Anthony J. and Cichoke D.C, 1998. bromelain. Keats Publising, Inc. New Canaan,
Connecticut.

14. Bradford, MM. A rapid and sensitive for the quantitation of microgram quantitites of
protein utilizing the principle of protein-dye binding. Analytical Biochemistry 72: 248-
254, 1976.

15. Chandler D.S and Mynott T.L, 1998. bromelain protects piglets from diarrhea caused
by oral challenge with K88 positive enterotoxigenic Escherichia Coli. Gut. 43 (2): 196-
202.

16. Clive Dennison, A Guide to Protein Isolation. Kluwer Academic Publisher, New
York, 2002.

17.Collins J.L. 1960. The pineapple. New York: Interscience

18.Hames, P.D.,1998. Gel electrophoresis of proteins. Apractical approad. 3thed. Oxford
19.Liang H. H., Huang H. H., Kwok K. C, 1999. Properties of tea-polyphenol-complexed
bromelain. Food Research International 32, pp. 545-551.

20. Morton, J. F., Pineapple in: Major Medicinal Plants: “Botany, Culture and Uses”

21. Murachi, T., 1970. Method enzymol. 19, 273-284.

22.Nielsen P. M., Petersen D., Dambmanm C, 2001. Improved Method forDetermining
Food Protein Degree of Hyrolysis. Journal of food science, VVol. 66, No. 2, pp. 642-646
23.Rajni, H.K. The workshop 2005 “ Enzyme Technology and Biosensors”. Hanol,
03/2005.

24.Salem F. M. A., Somaya M. A. A., Seliem E. I, 1995. Manufacturing of fish sauce by
proteolytic enzymes. Department of food technology in national research centre, Dokki,
Cairo, Egypt.

25.Stein lvar Aspmo, Svein Jarie Horn, Vincent G. H. Eijsink, 2004. Enzymatic

hydrolysis of Atlantic cod (Gadus morhua L.) viscera. Process Biochemistry.



Tai li€u internet

26. http://www.vi.wikipedia.org/wiki/Ho Ditra

27. http://www.apsnet.org/online/feature/pineapple/

28. http://www.chem.gmul.ac.uk/iubmb/enzyme/EC34/3422.html

29. http://www.bio-rad.com/life science research/chromatography

72


http://www.chem.qmul.ac.uk/iubmb/enzyme/EC34/3422.html
http://www.bio-rad.com/life

PHU LUC 1
Cic hinh, bang két qua xac dinh ham lwong protein va hoat tinh

enzyme qua cac giai doan tinh sach.
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[E4 Calibration Table [ Calibration Result Summary  [9I=] E3
Show Standard Info Show Coefficients | [Elete Selected Cloze |
# Standard Hame  Concentration  Abs<595nm> %Er
1 [ Albumine 10.00000 0.19904 -14 Calibration Curve C=[k1%) + [k2"s;|
2 |Albumine 20.00000 031617 a Cosfficient k1 51.58100
3 | Albumine 20.00000 0.38551 1E Std.Dew. of k1 10.56600 _I
4 | Albumine 40.00000 052603 i Coefficient k2 3E.77300
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Hinh: dudng chuan albumin
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[ Calibration Table [*]

Show Standard Info Show Coefficients |

[@ Calibration Besult Summary M=l E3

[DEleteSeleated Cloze |

# Standard Name  Concentration  Abs<{660nm> ZEr

1 | Tyrosine 0. 20000 027493 1C Calibration Curve C=[k1%]) + [k2".l;|

2 | Tyrozsine 040000 062192 -2 Coefficient k1 0.65534

3 | Tyrosing 0.60000 0.902a3 -1 Std.Dew. of k1 3.3452E-2 _I

4 | Tyrosine 0.80000 1.15490 z Coefficient k2 1.9861E-2
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Std.Dev. of Calibration 1.7EEFE-2
Carel. Coeff. [R"2] 099957

Nata Analusizs  STA I'faﬁhlalinn =tarted finizhed

start| | B @ & =1 7

Jlmlnstlumenl 10

albufinal3 - WordPad

ICEL

Hinh: dudng chuan tyrosine

‘AP z14PM



74

-4 Instrument 1 [Online) [operator] M =1 B3
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[ 5 ample/Result Table M=] E3
Show Sample Info Last Spectium | Welete Belected Samiple | Analyze |
# MName Dilut. Factor Concentration Abs<595nm>
1 |CTpeakl 1.00000 43.25500 0.E5131
2 |CTpeakll 1.00000 38.60E00 0.54031
3 | DichCT10 1.00000 81.12700 094122
4 {CTAcels 1.00000 52.36000 0.95632
5 |CTAmaob0 1.00000 8216200 0.3437E
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Hinh: két qua do protein tong sd
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Show Sample Info Last Spectrum | Welete Selected S ample | Analyze |
## Mame Dilut. Factor Concentration  Abs¢6E0nm>
1 |CTpeakllZ 1.00000 0.75530 1.11380
2 |CTpeaklls 1.00000 0.73109 1.07330
3 | DichCThO 1.00000 0.43153 073473
4 |CThce2d0 1.00000 0.50986 07052
5 | CTamo300 1.00000 0.68537 0.87026
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Hinh: két qua do hoat tinh enzyme
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Show Sample Info Last Spectrum | WEfete Selected Sample | Analyze |
# MName Dilut. Factor Concentration Abs<535nm>
1 |EnzymedkB 5T 2 1.00000 21.12700 094122
2 |EnzymedkB 5T 4 1.00000 81.65100 0.94580
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Hinh: do protein tong s ctia enzyme sau khi dong kho
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# Mame Dilut. Factor Concentration Abz<660nm>
1 | Enzymedk12072 1.00000 0.73109 1.07930
2 |Enzymedk12074 1.00000 073460 1.08430
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PHU LUC 2
Hinh sic ky do trao doi ion trén hé thong BioLogic DuoFlow

122 BioLogic DuoFlow - THANHDIEN - Project for THANHDIEN - cayenesteem, acetone.1 - Run 1
File Edit View Utilities Optlons Window  Help

T M e e [ 1 P o = ] et oo
Melhod Method | Run Bmwser Report Manual Setup Protocol| Run -: Fayifign| ilo Selnn 05 Tags FullView| Print |t tay Am\uty Web
alues at Cursor " o~
Fun Time:  3.89 min. J — . :‘
Gradient: 0 % Buffer B B -
QuadTec-1 (280 nm}: 1.0739 AU - -
QuadTec-2 (260 nm]: 1.2353 AU J 4 L
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Activity: 0,00 dPm -
Current Tagging Trace: . . . . I
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Hinh: sac ky d6 enzyme bromelain than trén c6t UNO-S (quy trinh 3)
PHU LUC 3
Gio6i thiéu hé thong may sic ky Biologic Duo-Flow
Hé thdng sic ky cot 16ng tinh sach protein BioLogic DuoFlow cua hing Bio-rad bao gdm:
1. Pau do QuadTec UV/Vis
2. Valve SV5-4
3. Mixers
4. Valve AVR9-8 stream select

5. H¢ théng tron buffer BioLogic maximizer
6. Pau do pH
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7. Hé thdng dau bom gradient kép F40 Duo Flow Workstation
8. Hé thong thu mau phan doan BioFrac Collection
9. Valve bom mau AVR 7-3
10. Cot UNO S1
11. BioLogic Rack
12. Phan mém xt 1y
13. Bo phan nbi USB Bitbus
14. Bo diéu khién Dell
Trong pham vi gi6i han cua dé tai chung toi chi dé cap dén cac thong s6 chinh cta
cac bd phan str dung:
Phan mém xir ly
Hé thong diéu khién chay trén phan mém BioLogic DuoFlow phién ban 4.0 trong
giao dién Window XP.
Valve bom miu AVR 7-3
Pay 1a mot valve ap sudt cao, nd c6 thé nang ap suat 1én téi 3500 psi (233
bar).Chiing t6i ding xy lanh dé bom miu vao valve nay.
Cot UNO S1
Day 1a loai cot trao d6i cation duoc thiét ké sin cho su phan tach & tbe 6 dong cao
v6i ap suit nguoc thap (low back pressure). Cot ndy duoc nhdi véi chat nén polymer 1a
continuous bed matrix dé cai thién su phan giai, toc d6 va kha ning bam. Thé tich cta cot
la 1,3 ml.
H¢ thong dau bom gradient kép F40 Duo Flow Workstation
— Tbc do dong: 0.01-80 ml/phut, budc diéu chinh 0.01 ml
- Ap luc t6i da: 3500 psi
O ddy chung t6i str dung téc d6 dong: 1 - 4 ml/phit; ap luc tbi da: 20-700 psi tuwong
thich voi cac théng sd cta cot UNO-S.
Piu do QuadTec UV/Vis (Model Biologic Quadtec UV/Vis Detector)
Chung t6i diéu chinh dé dau do co6 thé doc mau vira ra khoi cot dong thoi & 4 budce

song : 214 nm, 260 nm, 280 nm, 405 nm.



H¢ thong thu miu phin doan BioFrac Collection

Ty dong thu mau khi két ndi v6i DuoFlow dugc diéu khién bang phan mém.

PHU LUC 4
Mt so cong thirc pha hoa chit cho dién di SDS-PAGE
— 1 lit dung dich chay di¢n di c6 chira
6 g Tris
28.8 g Glycerol
19 SDS

— 20ml dung dich chuén bi miu c6 chia

0.6 M Tris-HCI, pH 6.8 5 ml

SDS 10 % 4 ml
Glycerol 98 % 2ml
B-mercapthoethanol 1ml
H.0 8 mi

Bromophenol blue 0.5 %
— 100 ml dung dich nhu¢m gel

0.1 g coomassie R-250

50 ml methanol

40 ml nhudc cat

10 ml acid acetic 100 %
— 1 lit dung dich rura gel

100 ml methanol

70 ml acid acetic 100 %.

830 ml nudce
PHU LUC 5
Mt so tinh toan gia thanh san pham
Bang gia héa chat
Amonium sulfate 520.000 d/kg

78



79

Acetone 150.000 d/1
EDTA 376.000 d/100g
Cystein 710.000 d/100g
Amonium acetate 320.000 d/500g
Acid acetic 250.000 d/1
NaCl 245.000 d/kg
CBB G250 920.000 d/25¢g
Ethanol 285.000 d/1
Acid phosphoric 780.000 d/1
Albumin 1.085.000 d/25¢g
Na,HPO,.,H,0 265.000 d/500g
KH,PO, 280.000 d/250g
Casein 1.095.000 d/kg
NaOH 245.000 d/kg
HCI 220.000 d/1
Tyrosine 344.000 d/25g
Folin 340.000 d/100ml
Bromelain 360.000 d/25¢g

Gia tham khao cia enzyme bromelain ctiia 2 quy trinh enzyme tho va tinh sach (chua
tinh khau hao thiét bi va cong lao dong)

Theo tinh toan don gian ban dau cua chung toi gia tham khao cua 1 gam enzyme
bromelain tho khi dung v6i amonium sulfate 1a 5.200 d@)ng/ lgam véi hoat tinh dac hiéu
15,53 Ul/mg trong khi do véi acetone la 8.500 déng/ lgam v6i hoat tinh dac hiéu 36,19
Ul/mg.

Gi4 tham khao ctia 1 gam enzyme bromelain thin tinh sach nhu so dd 4.2 vao khoang
49.700 dong véi hoat tinh dic hiéu 61,84 Ul/mg. Trong khi d6 25 gam enzyme bromelain
ctia hing Merck c6 gia 360.000 dong vé6i hoat tinh dic hiéu 1a 2 Ul/mg, nhu vay tinh ra 1
gam enzyme cua hing ndy c6 gia 14.000 dong.

Céc tinh toan cu thé nhu sau:



< Tinh gia cho 1 phan ng xac dinh ham lweng protein tong sb

-Héa chét cho 250 phan &ng xac dinh ham lweng protein tong s6

50 mg coomassie brilliant blue G250: 1.840d
23,5 g ethanol 96°: 6.700 d
42,5 g H3PO, 85: 33.150 d
10 mg albumin: 434 @
-DPién, nuéec: 8.000d
-Téong cong: 50.000 d

Nhw vy 1 phéan &ng xac dinh ham lwong protein tong sé c6 gia 200 d.
¢ Tinh gia cho 1 phan wng xac dinh hoat tinh enzyme

-Héa chat cho 20 phén wng xac hoat tinh enzyme

2,967 g Na,HPO,.2H,0: 1.572 d
0,9072 g KH,POy: 1.016 d

1 g casein: 1.095d
10g TCA: 1.610d
10g NaOH: 2.450d
4,25 ml HCI dam dac: 935d
0,118 g tyrosine: 1.624 d
12ml Folin: 40.800 d
-Pién, nudc: 8.000d
-Tong cong: 59.000 d

Nhu vay 1 phan @ng x4c hoat tinh enzyme c6 gia 2.950 dong

< Quy trinh tiia enzyme thd bing tic nhan tiia amonium sulfate (thu

dugc 5,08g)
-Hoéa chét
23,6 g amonium sulfate: 12.272 @
10ml acetone: 1500 @
0,1 g EDTA: 376 d

0,175 g cystein: 1.242 @
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-Xac dinh ham lwgng va hoat tinh: 3.150 @
-Pién, nuéc : 8000 d
-Tong cong: 26.540 d

Nhu viy 1 g enzyme bromelain thé dwgre tinh l1a: 5.200 ddng.
< Quy trinh tiia enzyme thd bing tic nhin tiia acetone (thu dugc 3,27g)

-Héa chat

100 ml acetone: 15.000 d
0,1 g EDTA: 376 d
0,175 g cystein: 1.242 d
X4c dinh ham lwgng va hoat tinh: 3150 d
Hao phi dién: 8000 d
Téng cong: 27.768

Nhw vy 1 g enzyme bromelain thé dwoc tinh la: 8.500 dong
% Quy trinh tinh sach va dong kho enzyme (thu dugc 4,69)
Pém amonium acetate 0.05 M, pH 5
100 ml dém amonium acetate duoc tinh:
35,2 ml amonium acetate: 86,4 d
14,8 ml acid acetic: 3.700 d
2,925 g NaCl: 716 d
Gid tién 100ml dém: 4502,4 d
1 quy trinh chay tén 37,5 ml dém=> 9 quy trinh chay tén 337,5 ml dém

Nhu vay toan bd chay 9 1an chay ton: 14.466 d
Xac dinh ham lwgng va hoat tinh: 5*2.700= 13500 d
Hoéa chét

100 ml acetone: 15.000 d
0,19 EDTA: 376 d
0,175 g cystein: 1.242 d
Hao phi dién: 4000 d + 180.000 d(60 gio> dong kho): 184.000 d
Téng cong: 228.584 d

Nhu vy 1g enzyme tinh sach ¢6 gia : 49.700 ddng.



