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MO DAU

1.1 Tinh cip thiét cia ludn an

Tran qué (Perionyx excavatus) la mot loai dong vat khong xwong song
(oligochaeta) c6 kha ning nang cao d6 phi nhiéu va ning suat cua dat. Trin qué
1a loai phd bién & Viét Nam, c6 ham lugng protein cao (55-70% theo trong
lugng kho. Protein trun va dich co thé cua no di duge ching minh c6 tac dung
tiéu hiy té bao, phan giai cac khdi mau dong trong mach, ha sot va tiéu diét
khéi u. Ding va cong sy (2019) ciing ghi nhan rang trin qué 1a ngudn cung cap
cac hop chat tiém ning c6 tac dung chong ting huyét ap, chong dong mau va

chéng tang lipid mau.

Céc san pham c6 ngudn gbc tir trin bao gdm trin kho, chiét xut trin, da dugc
sir dung 1am nguyén liéu lam thudc dé diéu tri di tng ¢ Trung Qudc. Ngoai ra,
& nhidu quéc gia khac nhu Dai Loan, Nhat Ban, Nam Phi, Brazil va Philippines,
giun dat da duoc sir dung lam thirc an. Bot protein trin (BOCOM XUETONG)
va trun hun khoi dd dugc ban trén thi trudong My va Venezuela. Pong thoi,
Lumbrokinase thuong mai, mot serine protease tur trun 1a mot san phém chéng
chéng di tng. Hon nira, bot giun dét duge ché bién va danh gia an toan vé mat

vi sinh, kim loai néng, thudc trur sau.

Protein 1a hop chat dugc hinh thanh do céc acid amin lién két voi nhau bang
lién két peptide. Qua trinh thity phéan protein (bang phuong phap hoa hoc hay
phuong phép sinh hoc) tao ra cac peptide ngén cé hoat tinh sinh hoc (Bioactive
peptides, goi tit 1a BP). Phuong phap sinh hoc dugc wu tién sir dung do didu
kién thuy phan 6n hoa hon va peptide c6 hoat tinh cao hon. Hién nay, phuong
phap thiy phan thuong str dung cac ché phim enzyme (thu nhan tir thuc vat,
dong vat, vi sinh vat) v6i diéu kién thity phan phii hop nham cét protein mach
dai thanh cac mach ngén hon va cé hoat tinh sinh hoc.

Peptide c6 hoat tinh sinh hoc (BP) hd tro hoat dong cua hé théng tiéu hoa, ndi
tiét, tim mach, mién dich va than kinh. BP dugc minh chung 1a cé thé hd tro

diéu hoa dudng huyét thong qua viéc BP tac dong 1én cic enzyme tham gia vao
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chuyén hoa tinh bot thanh duong glucose nhu a-glucosidase, a-amylase hay
gilip tang insulin théng qua trc ché dipeptidyl peptidase IV (DPP-IV). Hoat tinh
trc ché cic enzyme nhu ACE hay Renin trong h¢ thong RAS gitip cho huyét ap
ctia ngudi khong ting cao. Bén canh dé, mot nhom peptide ¢ thé e ché cac vi
khuan (goi 1a AMP) thong qua twong tac voi mang phospholipid kép cua té bao.
Véi rat nhiéu hoat tinh nhu vay, peptide ngin duoc tmg dung ngiy cang nhiéu
trong linh vuc thuc pham chirc ning, my pham hay tro thanh mot hop chat bao
quan.

1.2 Muc tiéu ctiia luin an

Khao sat mét sb hoat tinh sinh hoc cta dich thuy phéan va cac phan doan peptide
tir protein trun qué (Perionyx excavatus), tir d6 d& xut quy trinh san xuit nham
thu nhan san pham c6 tinh tng dung trong hd trg diéu tri dai thio dudng, ting
huyét ap.

1.3 Pong gép méi ciia ludn an

Pay 1a nghién ctru dau tién khao sat kha ning trc ché ACE, tc ché cac enzyme
chuyén hoa tinh bot (a-amylase, a-glucosidase, DPP-IV) va khang khuan ciing
nhu danh gia do 6n dinh khi thir nghiém tiéu hoa in vitro, xtr 1y nhiét va pH cua
dich thuy phén va cac phan doan protein tir trin qué. Qua do, gitp danh gia
dugc tiém ning hd tro diéu tri ting huyét ap, dai thiao duong va khang khuin
ctia dich thay phan protein va cac phan doan peptide tir trin qué, dong thoi dua
ra dé& xudt quy trinh cong nghé tao ra cac ché pham peptide sinh hoc da chirc
nang.

CHUONG1 TONG QUAN TAI LIEU

1.1 Tinh hinh nghién ctru hoat tinh sinh hec caa dich thiy phén protein
twr cac loai trun

1.1.1  Céc s#ng dung cia tran qué

Trun 1a mot loai dong vat khong xwong sdng (oligochaeta), c6 kha ning nang

cao do phi nhiéu cua dét. P. excavatus 1a loai phd bién ¢ Viét Nam, c6 ham

lwong protein cao (55-70%, trong luong kho) dong thoi chira nhiéu thanh phan



héa hoc cé tac dung sinh hoc nhu khang dong méu, hd trg diéu tri chung 16
loan than kinh, viém phé quan, bénh lao, khang oxy hoa, hd trg mién dich va
strc khoe tim mach. Trin con c6 tac dung tiéu hity t& bao, phan giai cac khbi
mau dong trong mach, ha sot va tiéu diét khdi u, chdng tang huyét ap, chong
d6ng mau va chéng tang lipid mau.

1.1.2  Ung dung cia dich thiy phan protein tir cac loai tran

Céc loai trun rat doi dao protein. Cac nghién ctru di chi ra rang chat chiét xuat
tir trin ¢6 chira céc dai phén tir khac nhau, thé hién nhiéu hoat dong khac nhau,
chang han nhu c6 enzyme lam tiéu soi huyét, chat chéng oxy hoa, khang khuén,
chbng viém, lam lanh vét thuong nhanh, chéng ung thur. ..

Hién chua c6 cong bd nao trén thé gidi va & Viét Nam vé hoat tinh sinh hoc nhu
trc ché ACE, {rc ché a-amylase, trc ché a-glucosidase, (rc ché DPP-IV, khang
khuén cua dich thity phan protein tir trin qué.

1.2 Qua trinh thity phan protein

Qua4 trinh thiy phan protein c6 thé thuc hién biang cac tac nhan nhu hoéa hoc
(acid/kiém), tac nhan vi sinh vat hay tac nhan enzyme protease.

Trong cac phuong phap do, phuong phap st dung enzyme dang dugc st dung
rat nhiéu. Uu diém ciia viéc sir dung ché pham enzyme dé thay phan protein 14
diéu kién thay phan 6n hoa (nhu nhiét do va pH), khong lam phan huay acid
amin. Qua trinh thity phan duoc kiém soat t6t hon do cac protease c6 tinh dic
hiéu va cit lién két peptide tot hon, it tao ra san phim phu.

Céc yéu t6 anh huong dén phan tng thiy phan va hoat tinh sinh hoc cta dich
thity phan nhu: loai ché phim enzyme, ti 1 co chit:dém (w/v), pH thay phén,
nhiét do thity phan (°C), ti 1 enzyme:co chét (U/g protein), thoi gian thuy phan.
Tuy theo diéu kién thiy phan ma hoat tinh dich thily phan cé thé ting hodc
giam. Hon nira kich thudc, khdi lugng ciia cac phan doan peptide ciing anh
hudng dén hoat tinh sinh hoc cta phan doan.

Khi xét dén loai ché phdm enzyme cho qué trinh thity phén, yéu t6 dugc xem
xét hang du 13 vi tri cit cua enzyme trén chudi protein. Mdi protease cd xu

huéng s& chi cat cac lién két peptide giita cac loai acid amin nhat dinh. Hoat



tinh cua peptide bi anh hudng rat manh boi cac acid amin ddu mach nén viée
Iira chon protease thity phan rat quan trong.
Nhiét d6 va pH 14 hai yéu t6 anh huéng chu yéu dén hiéu qua hoat dong cua
enzyme, mdi enzyme c6 mot gia tri nhiét do va pH dé hoat dong t61 vu. Khi
hoat dong trong diéu kién pH hay nhiét d6 xa gi4 tri toi wu thi hi¢u qua xiic tac
clia enzyme sé giam. Nhiét do va pH anh huong dén cau trac chudi protein nén
khi nhiét d9, pH thay d6i qua cao hay qua thap co thé 1am bién tinh protein, 1am
giam hoat tinh thdm chi la bt hoat enzyme.
Néng d6 co chét (duoc xac dinh béng ti 1& co chat:dém hay ti 1€ co chéit:nuc’rc)
anh huong dén qua trinh thiy phén rat 15 rét. Néu ndng d6 co chit cang ting
hay cang giam qua muc thi van toc phan tmg thuy phan ciing giam theo.
Ti 1& enzyme:co chat (E:S) anh huong rat 16n dén qua trinh thiy phan. Néu
enzyme c6 nong do cao s& thuc hién phan Gmg thiy phan nhanh, peptide ciing
dugc tao ra nhiéu. Khi ting ti 1& E:S thi phan tng thily phan s& xay ra manh
hon, phdn cit qué nhidu cac peptide 1am giam ham lugng peptide c6 hoat tinh
sinh hoc. Néu ti 1& E:S thip, van tdc ciia phan tng thiy phan s& cham.
Enzyme tiép xtic co chat cang 1au thi enzyme cit co chat cang nhiéu. Tuy nhién
mdi enzyme c6 nhiing vi tri cat dic hiéu nhét dinh, khi n6 d3 cit hét cac vi tri
dic hiéu trong co chét, viéc kéo dai thoi gian thuy phan s& khong hiéu qua.
1.3 Hoat tinh sinh hoc cuaa dich thiy phén
1.3.1 Hoat tinh s#c ché men chuyén (ACE) cia dich thiy phan
protein/peptide
Trong hé thdng Renin-angiotensin system (RAS), men chuyén (ACE) chuyén
angiotensin decapeptide (dang khong hoat dong) thanh octapeptide angiotensin
II (dang hoat dong) va gay ting huyét ap. Cac peptide ciing c6 thé lién két véi
trung tam hoat dong cua ACE va lam gidm hoat tinh cua enzyme nay. Hon nita
cac peptide it gdy ra tac dung phu hon do n6 d& dang bi phan cit thanh cac acid

amin tu do.



1.3.2  Hoat tinh #c ché enzyme a-amylase, a-glucosidase, DPP-1V lam
gidm dwong huyét ciia dich thiy phan protein/peptide
Bénh dai thio dudng (Diabetes mellitus goi tat 1a DM) do rdi loan chuyén hoa
carbohydrate dan dén muc dudng huyét cao. Dé kiém soat tinh trang ting
duong huyét sau bira n va kiém soat bénh dai thao duong, viéc 1am cham hai
qua trinh 1a chuyén hoa tinh bot thanh glucose va dua glucose tir rudt vao mau
bang cach e ché cic enzyme tiéu hoa tinh bot (bao gdm a-amylase va a-
glucosidase) hay 1am ting kha ning san sinh insulin ctia co thé (thong qua trc
ché DPP-1V) 1a mét trong nhitng chién luoc hiéu qua nhat.
1.3.3  Hoat tinh khang khudn cia dich thiy phan protein/peptide
Céc peptide khang khuan (antimicrobial peptide-AMP) 1a cac doan oligopeptide
duoc phat hién lan dau vao nhitng ndm 1980, c6 kha nang tc ché manh véi vi
khuan, nidm va virus. Co ché khang khuan khac voi khang sinh truyén thong
nén cic AMP c6 thé dugc su dung dé trc ché nhiéu vi khuan khac nhau, ké ca vi
khuén khang thudc. Hang ngan AMP di duoc tim ra tir cac ngudn sinh vét khac
nhau (vi khuan, nim, dong vat, thuc vét).
1.4 Téng quan vé nghién ciru d§ bén hoat tinh sinh hec cia dich thiy
phéan protein/peptide
Hoat tinh sinh hoc ctia dich thiy phan va cac peptide c6 thé c6 su khac biét khi
duge sir dung trén cac dong vat thi nghiém. Nguyén nhan cha yéu 1a do tac
dong cua cac enzyme tiéu hoa, pH va nhiét d6 1én do bén virng cAu trac cua céc
peptide. Su 6n dinh hoat dong ciia cac peptide da trd thanh mot van d& duogc luu
¥ trong cac nghién ctru vé hoat tinh cua cac hop chét tu nhién, dic biét la

peptide do chira lién két d& bi tac dong boi enzyme tiéu hoa, pH va nhiét do.

CHUONG 2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu va héa chat

MaAu trin qué co do am 1a 80,99 + 0,53%. Ham lugng cac chét tinh theo trong
luong khé nhu sau: protein la 69,92 + 0,23%, lipid la 6,97 + 0,10%,
carbohydrate 1a 12,78 + 0,18%, d6 tro 1a 10,25 + 0,10%.
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Céc enzyme, co chét va chét ddi chimg dung cho cac thi nghiém khao sat hoat
tinh sinh hoc dugc mua tir hing Sigma va cac ché pham enzyme thity duge mua
tr Novozymes Co. (Bagsvaerd, Denmark) va AB enzymes (Darmstadt,

Germany).

Chung vi sinh vat thir nghiém Ia E. coli ATCC 25922, Salmonella typhimurium
ATCC 14028, B. subtilis ATCC 6633, Staphylococcus aureus ATCC 25953.

Moi truong nudi cdy vi khuan Mueller Hinton Agar (MHA) va Mueller Hinton
Borth (MHB) cua hang Merck.

2.2  Quy trinh nghién ciu

Quy trinh nghién ctru theo hinh 2.2,

2.3 Phwong phap nghién ctru

[ Léun soch,

)
xay al
1 Kign thily

/ Dich thity phan o hoat tinh sinh hoe cao nhat /

‘ Khio sit diéu hiin |

| Loc phin doan |

v
/ Phin doan peptide /

| Xae dinh hoat tinh sinh hoc va dé on dinh hat tinh |

Plian doan peptide ¢6 hoat tinh

sinh hoe cao nhat

Hinh 2.2 Quy trinh nghién ctru

Qua trinh thuy phan dugc thyc hién theo quy trinh cia Vo TLD va cdng su
(2020) voi mot s6 sira doi. Dung dich dém phosphate 20 mM (v6i pH xéc dinh)
dugc cho vao trin qué vai ti 16 di chon va dun nong & 90 °C trong 10 phit dé
khir hoat tinh cua cac enzyme ndi tai. Cho dich ngudi lai ¢ nhiét d6 phong,
kiém tra va hiéu chinh lai pH (bang dung dich HCI IM hay NaOH 1M). Sau d6
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enzyme thuy phan dugc thém vao véi ti 16 enzyme:co chat da chon va qua trinh
thuy phan duoc dién ra & thoi gian va nhiét do da xac dinh. Phan ung thily phan
dugc két thuc bang cach dun dich thity phan trong 10 phat & 90 °C dé khir hoat
tinh cua cac enzym. Dich thiy phan sau d6 duoc ly tdim & 5000 rpm trong 15
phut dé thu dich. Phan dich néi duoc siy déng kho va bao quan & -20 °C dé sir
dung cho céc thi nghiém tiép theo.

Phuong phap loc phén doan: Mang loc dugc st dung 1a mang loc Macrosep cta
hang Pall Laboratory (M¥). Cac loai cot dugc sur dung 1a ct 1 kDa, 3 kDa, 10
kDa va 30 kDa.

Phan tinh ham lugng protein trong mau protein trin qué theo phuong phap Kjeldahl.
Phan tich ham lugng protein hoa tan theo phuong phap Lowry.

Phuong phép khao sat d bén tiéu hoa in vitro cua dich thity phéan protein.
Phuong phap khao sat ¢ on dinh hoat tinh sau khi xir Iy pH theo Sripokar va
cong su (2019).

Do 6n dinh hoat tinh sau khi xir Iy nhiét theo Sripokar va cong su (2019).
Phuong phap xac dinh hoat tinh rc ché angiotensin-converting enzyme (ACE):
dugc thuc hién stir dung phuong phap ctia Ngo va cong su (2014).

Phuong phép xac dinh hoat tinh tic ché enzyme a-amylase theo Li va cong su (2018).
Phuong phap xac dinh hoat tinh trc ché enzyme a-glucosidase theo Nguyen va
cong su (2019).

Phuong phap xac dinh hoat tinh e ché enzyme DPP-IV theo phuong phép cua
Kamal va cong su (2018) v6i mot sb stra doi.

Phuong phap xac dinh hoat tinh khang khuan: Xac dinh duong kinh ving trc
ché va MIC theo Onyegbule va cong su (2014).

CHUONG 3 KET QUA - THAO LUAN

3.1 Hoat tinh iic ché ACE ciia dich thity phan protein tran qué
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Hinh 3.1 Anh huéng cua loai ché phim enzyme (a) ti 18
trun qué:dém (b), nhiét do, pH (d), ti 16 E:S (e), thoi gian
thity phéan (f) dén hoat tinh @rc ché ACE cua dich thiy
phan trin qué (ndng d6 2 mg protein/ml)

3.1.1 Anh hwéng cia
cdc diéu kign thay
phén d@én hogt tinh zrc
ché ACE cia dich
thay phén

Hoat tinh tc ché ACE
cao nhét (ti 1& uc ché
dat 8538 + 2,31% ¢
noéng do 2 mg protein
/ml va gia tri ICso dat
0,84 mg/ml) trong diéu

kién thay phan s
dung enzyme ché
pham  Flavourzyme®

500 MG, ti 1¢ trun
qué:dém 1a 1:6 (Whv),
nhiét d6 50 °C, pH 7, ti
1¢ E:S 600 U/g protein,
thoi gian thuy phén 2
gio (hinh 3.1).

3.1.2 Hogt tinh #c ché
ACE cua cac phan
dogn tir dich thay
phan protein tran qué

Hoat tinh dich thily phan cao nhét 1a phan doan < 1kDa (véi gia tri 1Cso dat 261,94
pg/ml), hoat tinh nay thip hon 65485 lan so véi chat dbi chimg captopril (gia tri
ICso 13 0,004 pg/ml). Theo hinh 4.2, cac gia tri 1Cso chi ra rang khi trong lwong
phén tir ciia phan doan cang nhd, ty 18 trc ché ACE cang tang 1én (hinh 3.2).

3.1.3 P én dinh hogt tinh #rc ché ACE ciia dich thay phan protein tran qué
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Hinh 3.2 Gié tri ICso (ug/ml) ddi véi hoat tinh @ ché PO On dinh hoat tinh trc
ACE cua dich thay phan trin qué va cac phan doan ché ACE cua dich thiy
trugce va sau tiéu hoa in vitro

Tilé én dinh hoat tinh (%)

1 2 3 4 B & 7 8 9 10 1
Gia tri pH khio sat
= Dich thiy phiin - =< 1kDa = 1-3kDa 3-10kDa ®10-30kDa == 30kDa

*Cac chit cai khac nhau thé hién sw khac biét co y nghia théng ké trong cling mét phan doan thir
nghiém

Hinh 3.3 D6 6n dinh hoat tinh rc ché ACE cua dich thuy phéan trin qué va cac
phéan doan sau qua trinh xir Iy pH

phan trin qué va cac phan doan sau qua trinh xr Iy pH: Hoat tinh trc ché ACE
cua dich thuy phén protein va cac phan doan dugc duy tri dugc trén 60% sau
khi xir Iy pH trong khoang tir 1 dén 11 (hinh 3.3).

Do 6n dinh hoat tinh rc ché ACE cuia dich thity phén tir trin qué va cac phan
doan sau qua trinh xir 1y nhiét: Hoat tinh (rc ché ACE cua dich thity phan
protein va cac phan doan van dugc duy tri duoc trén 62% sau khi xir 1y xtr 1y
nhiét & 100 °C trong 180 phut (hinh 3.4).
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khéc biét c6 y nghia thong ké
Hinh 3.5 Anh huéng cua loai ché phdm enzyme (a), ti 18
tran qué:dém (b), nhiét do (c), pH (d), ti 1¢ E:S (e), thoi
gian thuy phén (f) dén hoat tinh trc ché a-amylase cua dich
thity phan trin qué (ndng do 2 mg protein/ml).
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3.2 Hoat tinh
ché a-amylase
cia dich thay

3.2.1 Anh hwéng
clia cdc diéu kién
thiy phén dén hogt
tinh #c ché a-
amylase c#ia dich
thay phan

Dich thuy phén co
hoat tinh cao nhat
(ti 16 @c ché dat
91,30 £+ 2,51% ¢
nong d0 2 mg
protein /ml va gia
tri ICsp cua dat
618,65 pg/ml) khi
thiy phan protein

trin qué trong diéu



kién str dung enzyme Protamex®, ti 1€ trun qué:dém la 1:8 (w/v), nhiét do 55 °C,
pH 7, ti 1€ E:S 1a 600 U/g protein, thoi gian thuy phan 4 gio (Hinh 3.5).
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Hinh 3.6 Gia trj ICso (ug/ml) d6i véi hoat tinh trc ché a-
amylase cta dich thity phan trin qué va cac phan doan
trude va sau tiéu hoa in vitro

3.2.2 Hogt tinh #c
ché a-amylase cia
cdic phdn doan tir
dich thay phén
protein trun qué

Phan doan <l1kDa
¢ hoat tinh ¢ ché
a-amylase cao nhét
voi gia tri ICso dat
162,81 pg/ml va cao
hon chat ddi chimg
acarbose (gia tri

ICso cuia phan doan <1 kDa thip hon 4,05 1an so véi acarbose). Phan doan c6

khéi lwong cang 16n thi hoat tinh trc ché a-amylase cang thp (hinh 3.6).

110 4

100 od aftida qandy
plep bb

90 + c

80 d i
70 |
60 {3
50 4
10
30 4
20
10 |
0_

Ti 1é 6n dinh hoat tinh (%)

1 2 3 4 5 6 7
Gia tr1 pH khao sat
EDich thuyphan ®<1kDa ®1-3kDa

be
b
g bd

ca

C
de |

9 10 11

3-10kDa m10-30kDa m>30kDa

* Céc chit cai khac nhau thé hién su khac biét c6 y nghia thdng ké trong ciing mét phan doan thir nghiém
Hinh 3.7 B¢ 0n dinh hoat tinh rc ché a-amylase cta dich thiy phan trun qué va cac

phén doan sau qua trinh xur ly pH
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3.2.3 Pé én dinh hogt tinh irc ché a-amylase cia dich thiy phan protein tran
qué
Do 6n dinh hoat tinh trc ché a-amylase cua dich thuy phéan protein tir trin qué
sau quéa trinh tiéu héa in vitro: Hoat tinh tic ché a-amylase cta dich thity phan va
cac phan doan déu ting sau qué trinh tiéu hoa in vitro, hai phan doan c6 do ting
hoat tinh manh nhat 1a 1-3 kDa va 3-10 kDa (hinh 3.6).
D6 6n dinh hoat tinh trc ché a-amylase cua dich thity phan protein tir trun qué
sau qué trinh xir Iy pH: Hoat tinh tic ché a-amylase ciia dich thuy phan va cac
phan doan dugc duy tri dugc trén 47% sau khi xtr Iy pH trong khoang tir 1 dén
11 (hinh 3.7).
Do 6n dinh hoat tinh e ché a-amylase cua dich thuy phéan protein tir trin qué
sau qua trinh xir Iy nhiét: dich thay phan protein trin qué va 5 phan doan
peptide giir lai trén 40% hoat tinh tic ché a-amylase sau khi xir Iy pH 1-11hodc
xu 1y nhiét ¢ 100 °C trong 180 phut (hinh 3.8).

120 A
110 +
100 +
90 4
80
70 A
60 A
50 4
40 A
30 4
20 4
10 A
04

beabada Dap,aa aba

=

a
bl

Ti 1é 6n dinh hoat tinh (%)

0 15 30 45 60 90 120 150 180
Thot gian xi Iy nhiét (phit)
EDjch thuy phén @< 1kDa ®1-3kDa ©3-10kDa ®10-30kDa ®>30kDa
* Céc chit cai khac nhau thé hién sw khac biét c6 y nghia thong ké trong ciing mot phan doan thir nghiém
Hinh 3.8 D6 6n dinh hoat tinh trc ché a-amylase cua dich thuy phan trim qué va cac
phén doan sau qua trinh xtr Iy nhiét

12



3.3 Hoat tinh irc ché a-glucosidase cia dich thily phan protein trun qué

la
&
dase (%)

Hogt tinh ire ché a-gl
= = 2 E]
I -

Hoat tinh irc ché a-gl

Akalase  Flavouryme  Nai Promex [ N I E S N RN B )
Ché phim enzym, Ti I trim quédém (wiv)
50 50
@ . @, s e,
240 be b . b %
3 ; c 2 ¢
: il
230 230
B =
b 2
<10 520
E10 Zn
2 H
- =
== 0 . 0
45 50 55 60 63 70 665 7T 75 K859
Whiét 43 thiy phin (°C) pH thiy phin
~ 50
g a
< ) b b
2
240 d © <
z
2
;.30
Z
2
520
2
-
=
10
=
e
=0
300 400 500 600 700 800 1 2 3 4 5 6
Ti 1§ E:S (Ulg protein) Thési gian thuy phan (gié)

* Cac chir cai khac nhau gifra cac cgt trong ciing mot biéu dd thé hién su
khac biét c6 y nghia thong ké

Hinh 3.9 Anh huong cta loai ché pham enzyme (a), ti 1&
trun qué:dém (b), nhiét do (c), pH (d), ti 1& E:S (e), thoi gian
thuy phan (f) dén hoat tinh trc ché a-glucosidase cua dich
thity phan trin qué (ndng d6 2 mg protein/ml)

la 600 U/g protein, thoi gian thuy phan 1a 4 gio (hinh 3.9).

3.3.1 Anh huwéng
cdce diéu kién thay
phén @én hogt tinh
uc ché a-
glucosidase  cua
dich thazy phéan

Hoat tinh trc ché a-
glucosidase cao
nhit (kha ning trc
ché a-glucosidase
dat 44,69 + 0,47%
& nong d6 1a 2 mg
protein/ml, va gia
tri ICso dat 2,61
mg/ml) dugc tao ra
trong didu  kién
thiy phan bang
enzyme ché pham
alcalase, ti 1€ trun
qué:dém 1a  1:6
(w/v), nhiét d6 60
°C, pH 7,5, i I¢ E:S

3.3.2 Hoagt tinh #c ché a-glucosidase ciia cdc phin doan tir dich thizy phan

protein trun qué

Phan doan <1kDa c6 hoat tinh e ché o-glucosidase cao nhét voi gia tri 1Cso dat

318,16 pg/ml va hoat tinh nay thdp hon chit dbi chimg 1a acarbose
(IC5=170,77 pg/ml) (hinh 3.10). Pdng thoi hoat tinh e ché a-glucosidase cang

cao khi khdi lugng phan doan cang nho.
13



12000 3.33 Do éon dinh
g0 hogt tinh #c ché a-

'—i 8000
g oo glucosidase  cua
= 4000 A
8 o dich thay phan
’ Dichthiy < 1kDa 1 -3kDa 3-10 10-30 >30kDa prOtei n trun qUé’
phan . kDa kDa ~ 2 .
Méu P66 6n dinh hoat

B Trirée tiéu hoa ™ Sau tiéu hda
Hinh 3.10 Gi4 tri ICso (pug/ml) d6i véi hoat tinh trc ché a-
glucosidase cua dich thity phan trun qué va cac phan doan
trude va sau tiéu hoa in vitro dich thiy phéan

tinh c ché a-

glucosidase cua

Ti 1§ on dgnh hoat tinh (o)

1 2 3 4 s & T s ° 10 1
Gia i pH khiao sar
=Dich thiy phin  ==1kDa =1-3kDa =3-10kDa =10-30kDa =>30kDa

* Céc chit cai khac nhau thé hién su khac biét co ¥ nghia théng ké trong cting mét phan doan thir nghi¢m
Hinh 3.11 D6 6n dinh hoat tinh trc ché a-glucosidase cta dich thuy phéan trin qué va
cac phan doan sau qua trinh xir ly pH

protein tir trin qué sau qua trinh tiéu hoa in vitro: Hoat tinh Grc ché a-
glucosidase cua dich thuy phan va cac phén doan tang 1én, trong do phan doan
1-3 kDa va 3-10 kDa ting nhiéu nhat (hinh 3.10).

Do 6n dinh hoat tinh trc ché a-glucosidase cua dich thuy phéan protein tir trin
qué sau qua trinh xtr Iy pH: hoat tinh trc ché a-glucosidase cia dich thity phan
protein va cac phan doan dugc duy tri dugc trén 42% sau khi xir 1y pH trong
khoang tir 1 dén 11 (hinh 3.11).

Do 6n dinh hoat tinh wrc ché a-glucosidase cua dich thity phan protein tir trin
qué sau qua trinh xtr 1y nhiét: hoat tinh tic ché a-glucosidase ciia dich thiy phan
protein va cac phan doan van duoc duy tri duoc trén 43% sau khi xir Iy xir Iy
nhiét & 100 °C trong 180 phut (hinh 3.12).
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120 4
1o 4

100 4

Ti I on dinh hoat tinh (%)

0 15 30 15 60 a0

Théni gian xir 1§ nhiét (phat)

= Dich thay phan =< 1 kDa w1-3kDa 3-10kDa  ®m10-30kDa == 30kDa

* Céc chit cai khac nhau thé hién sw khac biét c6 y nghia théng ké trong cing mét phan doan thir nghiém
Hinh 3.12 B¢ 6n dinh hoat tinh ¢ ché a-glucosidase cta dich thity phan trin qué

va cac phan doan sau qua trinh xtr Iy nhiét

5 82 & 3

Hogt tink e ché DPP-IV (%)

=

=

Alcalase  Flavourzyme  Newrse  Protamex L L

Ché phim enzyme Ti 1 tritn qué: dém (w/v)

50
g
S0
F
30
2
k|
220
=
E|
10
z

0

450 55 60 65 70 6 65 7 15 8 85 9
hiét di thiy phiin (°C) pH thiy phin

woow & W
8 2 & 2
_
=
=

Hogt tinh irc ché DPP-IV (°

H

=

300 400 500 600 700 8OO
Ti I§ E:S (Ulg protein) Thii gian thity phén (gio)

*Cac chir cai khac nhau g,iﬁ:a céc ot trong cling mot biéu db thé hién
su khac biét c6 y nghia thong ké

Hinh 3.13 Anh hudng cua loai ché phim enzyme (a), ti
1¢ tran qué:dém (b), nhiét do (c), pH (d).ti 1¢ E:S (e),
thoi gian thuy phan (f) d&n hoat tinh wc ché DPP-IV
ctia dich thuy phan tran qué (ndng d6 2 mg protein/ml)

15

34  Hoat tinh Gc ché
DPP-1V cda dich thiy
phan protein tran qué
3.4.1 Anh hwong ciia cac
diéu Kign thiy phan dén
hoat tinh #c ché DPP-IV
cia dich thiy phan

Dich thuy phan c6 hoat
tinh cao nhét (ti 18 Grc ché
dat 59,42 + 1,02% ¢ ndng
d¢ thily phan 2 mg protein
/ml va gia tri ICso dat
mg/ml)  khi thuy phan
bang enzyme ché phiam
alcalase ¢ ti 1é trun
qué:dém 1a 1:6 (w/v), nhiét
do 55 °C, pH 7, ti I¢ E:S
600 U/g protein, thoi gian
thuy phén 4 gio (hinh
3.13).



3.4.2 Hogt tinh #rc ché DPP-IV ciia cdc phéin doan tir dich thiy phan protein
trin qué
Hoat tinh dich thuy phan cao nhét

g la phan doan <lkDa (ICso dat
S 395,03 pg/ml), hoat tinh nay thip
glx hon so v6i chit dbi chimg diprotin
o T e e e A (ICso dat 1S pug/m) (hinh 3.14).

p i Céac phan doan con lai c6 hoat tinh

® Trrde tiéu hoa ™ Sau tiéu hoa

Hinh 3.14 Gié tri ICso (ug/ml) d6i véi hoat  thap dan khi khoi luong phan tir

tinh &c ché DPP-IV cia dich thiy phan  tdng dan.
trin qué va cac phan doan trudc va sau tiéu
hoa in vitro

3.4.3 D¢ on dinh hogt tinh zrc ché DPP-1V cia dich thaiy phan protein tran
qué

110 4
100
20
80
70 {en
60 -
50 4
40
30
20
10
o

Tilé 6.1 dinh hoat tinh (%)

= Dich thty phan =1 kDa w1 -3kDa 3- 10 kDa = 10 - 30 kDa W= 30 kDa

* Céc chir cai khac nhau thé hién sy khac biét co ¥ nghia théng ké trong cing mot phan doan thir

nghiém

Hinh 3.15 D6 6n dinh hoat tinh trc ché DPP-IV cua dich thuy phéan trin qué va

cac phan doan sau qua trinh xu ly pH
Do 6n dinh hoat tinh trc ché DPP-IV cua dich thuy phén protein tir trin qué sau
qua trinh tiéu hda in vitro: Hoat tinh @rc ché DPP-IV cua dich thiy phan va céc
phéan doan tang sau qua trinh tiéu hoa in vitro (hinh 3.14).
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b, @BabAb - ab

Ti 18 n dinh hoat tinh (%)
[«
[=]

0 15 30 45 60 90 120 150 180

Thei gian xir 1y nhiét (phat)
® Dich thay phdn m<1kDa ®m1-3kDa = 3-10kDa w10 - 30 kDa == 30 kDa

* Céc chit cai khac nhau thé hién sy khéc biét c6 y nghia théng ké trong ciing mot phan doan thir nghi¢m
Hinh 3.16 B¢ 0n dinh hoat tinh tc ch¢ DPP-IV cua dich thuy phén trun qué va cac
phan doan sau qua trinh xr Iy nhiét

D6 6n dinh hoat tinh trc ché DPP-IV cua dich thuy phan protein tir trin qué sau
qué trinh xtr Iy pH: Hoat tinh ¢ ché DPP-IV cua dich thity phan protein va cac
phan doan dugc duy tri duge trén 50% sau khi xir Iy pH trong khoang tir 1 dén
11. (hinh 3.15).

Do 6n dinh hoat tinh trc ché DPP-IV cua dich thuy phén protein tir trin qué sau
qua trinh xtr 1y nhiét: Hoat tinh e ché DPP-IV cua dich thiy phan protein va
cac phan doan van dugc duy tri duge trén 40% sau khi xir Iy xir 1y nhiét & 100
°C trong 180 phut (hinh 3.16).

3.5  Hoat tinh khang khuin ciia dich thity phan protein tran qué

3.5.1 Anh hwong ciia cdc diéu Kign thity phdn dén hogt tinh khang khuan
cra dich thiy phan

" s, ® bicu kién thuy
12 4
- s han  protein
= 10 E 3 p p
E g 225 \ A
S g2 trun qué thu
E 4 Sis
1 . 5 A
2 03 dich thuy phan
0 0
Alcalase Flavuurlyljnc Neutrase  Protamex Alealaze Flam“ﬁ:'ieﬂw;\?"&“ Protamex Cé ho at tinh
Loai enzyme N .
WE coli S nyphimurium w B. subtilis © 5. aureus WE coli w5, nyphimurium % B, subtilis # 5. aureus khéng khuén

* z ~ . ~ ~ Ao A Y A s A A A 1A .

. Cac chir cai khe}c nhau trén mot loai vi khuan ciing mot biéu do thé hién sy khac cao la thfly
bi¢t c6 y nghia thong ké .
Hinh 3.17 Anh huéng cua loai ché phim enzyme dén gia trj Phéan bang
duong kinh ving trc ché vi khudn (mm) (a) cia dich thiy phn  enzyme  ché

tran qué (ndng d6 5 mg protein/ml) va gia tri MIC (mg/ml) (b)
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(b)

12 4.5
4

=10 35
£ g0
8, Ez.s
& o ?
4 =15

1

2 0.5

0 - 0

12 1:4 1:6 1:8 1:10 1:12 1:14 12 1:4 1:6 1:8 1100 112 114
Ti 1¢ trim qué:dém (wiv) Ti 1§ trin qué:dém (wiv)

mE. coli u S, typhimurium w B. subtilis 8. aureus
®E coli WS typhimurium  » B. subtilis  » S. aureus

* Céc chit cai khac nhau trén mot loai vi khudn cung mot biéu dd thé hién sy khéc biét co y nghia théng ké
Hinh 3.18 Anh hudng cua ti 16 tran qué:dém (w/v) dén gia tri dwong kinh ving trc ché
vi khudn (mm) (a) cua dich thuy phan trin qué (ndng d6 5 mg protein/ml) va gia tri
MIC (mg/ml) (b)

pham Alcalase® 2.5 L & ti 1& trin qué:dém 1a 1:6 (w/v), nhiét do 50 °C, pH 7.5,
ti I¢ E:S 1a 500 U/g protein, thoi gian thuy phan 3 gio. MIC cua dich thiy phén
sit dung ché pham Alcalase® 2.5 L dat 1 mg/ml (& vi khuan S.aureus,
S.typhimurium), 2 mg/ml (& vi khuan E.coli), 4 mg/ml (¢ vi khuan B. subtilis)
(hinh 3.17 dén 3.22). Puodng kinh ving trc ché (mm) cua dich thuy phén st
dung ché pham Alcalase® 2.5 L v6i cac vi khuan E.coli, B.subtilis,
S.typhimurium, S.aureus lan luot 1a 8,67 + 0,58; 7,67 + 0,58; 10,33 + 0,58;
11,33 =+ 1,53 va la gia trj cao nhat (hinh 3.17 dén 3.22).

(a) as (D)
16 +
14 35
12 3
E]G %2.5
o 8 E 2
=] 6 2
é =15
4 1
2 0.5
0 0
45 50 55 60 65 45 50 55 60 65
Nhigt dj thiy phin (°C) Nhiét 4o thuy phén (°C)
E coli WS, typhimurium ® B subfilis ® S, aureus = E coli ®S. typhimurium = B. subtilis = S. aureus

* Céc chit cai khac nhau trén mét loi vi khudn cting mét biéu db thé hién sy khac biét c6 ¥ nghia théng ké
Hinh 3.19 Anh huéng ciia nhiét d6 thay phan (°C) dén gia tri duong kinh ving e ché
vi khuén (mm) (a) ctia dich thiy phan trin qué (ndng d6 5 mg protein/ml) va gia tri
MIC (mg/ml) (b)
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B : N -
[T TR P

DPKUC (mm)
oW & o o
MIC (mg/ml)

=)

6 6.5 7 7.5 8 8.5 9 6 6.5 7 7.5 8 8.5 9
pH thay phan pH thuy phéan

= E coli mS. typhimurium = B. subtilis = S. aureus mE coli WS typhimurium W B. subtilis S. aureus

* Cac chit cai khac nhau trén mot loai vi khuan cting mot biéu d6 thé hién sy khac biét co
¥ nghia thong ké

Hinh 3.20 Anh hudng ciia pH thily phan dén gia tri duong kinh ving wc ché vi khuan

(mm) (a) cia dich thily phén trin qué (néng do 5 mg protein/ml) va gia tri MIC (mg/ml)

(a)
16 (b)
14
45
12 4
z10 3s
E = 3
8
g £2s
= 6 E 2
S s
a 5]
=
: 05
0 0
s 300 400 500 600 700 800
WE. coli WS, typhimurium B, subtilis ® 5. aurews Til¢ E:S (U/g protein)

mE coli »S. typhinmurium = B. subtilis = S. aureus
* Céc chit cai khac nhau trong cling mét biéu dd thé hién sy khac biét c6 ¥ nghia théng ké
Hinh 3.21 Anh hudng cua ti 1€ E:S (U/g protein) dén gia tri duong kinh vung trc ché vi
khuén (mm) (a) ctia dich thily phan trin qué (ndng do 5 mg protein/ml) va gia tri MIC
(mg/ml) (b)

8, (@ (b)

¥

PKUC (mm)
o

g J
6 1
a
2]
0 4

1 3.4 6 1 2 3 4 5 6

Thei gian thuy phan (gid) Théi gian thiy phan (gié)
=E coli =S, typhimurium = B. subtilis = S. aureus

w E. coli m S, yphimurium » B. subtilis » 5. aureus
* Céc chit cai khac nhau trong ciing mot bidu db thé hién sy khac biét c6 ¥ nghia thng ké
Hinh 3.22 Anh huéng cua thoi gian thiy phan (gid) dén gia tri dudng kinh ving trc
ché vi khudn (mm) (a) cua dich thity phan trin qué (ndng d6 5 mg protein/ml) va gia
tri MIC (mg/ml) (b)
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Drich thuy =1 KDa 1-3kDa 3 - 10 KDa 10 - 30 kDa ~ 30 kDa  Ciprofloxacin Tisin
Mau
= coli =S pyphiimturiun = B subtilis S. aurens
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= 3
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D‘¢h -hny = 1 kI2a 1 -3 ki2a 3 - 10 KDa 10 - 30 KDa - 320 KI2a Ciprofloxac in ™isin
Mau
= coli LS. tvppliiarice i I3 sadkrilis S crrircaes

* Céc chit cai khac nhau trén mot loai vi khudn cing mot biéu d thé hién sy khéc biét c6 y nghia théng ké
Hinh 3.23 Puong kinh vung ttc ché vi khuan (mm) ¢ nong d¢ 5 mg protein/ml (a) va
gia tri MIC (mg/ml) (b) ctia ctia dich thuy phan trin qué va cac phan doan

40 a
35 a
— 30 (a)
gas o
g 20 c cbes c b b by A < b a 2 abse b
21s e d .= PR .- . - a x
= 0 € o h ¢ e s
; i
o
Dich thuy = 1kDa 1-3kDa 3- 10 kDa 10 - 30 kDa =30kDa Ciprofloxacin Nisin
phan
Mau
= E. coli =S nphimurium = B. subtilis 5. aureus
4.5
4
35 (b)
E 3
225
o 2
&
15
=1
0.5
o l—. | S
Dich thiy phan = 1 kDa 1-3kDa 3-10kDa 10 - 30 kDa =30kDa  Ciprofloxacin Nisin
Mau
W E coli WS ryphimurium W B, subrilis 5. aureus

* Céc chit cai khac nhau trén mot loai vi khuan cung mot biéu dd thé hién sy khac biét ¢6 y nghia théng
ké

Hinh 3.24 Puong kinh ving trc ché vi khuan (mm) & ndng d6 5 mg protein/ml (a)
va gia tri MIC (mg/ml) (b) cua dich thuy phan tran qué va cac phan doan sau quéa
trinh tiéu hoa in vitro
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3.5.2 Hoat tinh khang khudn ciia cdc phin doan tir dich thiy phan protein
trin qué
Sau qua trinh loc mang da thu dugc cac phan doan <1 kDa, 1-3 kDa, 3-10 kDa,

Til2 on dinh hoat tinh (%4)

Gig tri pH khito sit

= Dich thuy phian == 1 kDa -3 kDa 3- 10 kDa -0 - 30 kDa - 30 kDa
120
= 110
=100
E 90
= B8O
E' 70
= 60
*E' 50
40
£ 30
= 20
= 10
= o
1 2 B 4 s 6 7 s ° 10 "
Gin tri pH khao sat
= Dich thuy phin == 1 kDa =1 -3 kDa 3-10kDa ®10-30kDa ®=>30 kDa

=138

EE 110

= 100

= oo

= O

£ 3

g 3

~Z 30

= 39
= 1

=l=]

Giia tri pH khao sat
= Dijch thuy phian == 1 kDDa =1 -3 kDa 3-10kDa m10-30kDa == 30 kDa

Gid tri pH khio st

* Céc chir c4i khac nhau thé hién sy khac biét co ¥ nghia théng ké theo miu thir nghi¢m

Hinh 3.25 D6 6n dinh hoat tinh khéang khuan tinh theo duong kinh ving tc ché E.
coli (a), B. subtilis (b), S. typhimurium (c), S. aureus (d) ciia dich thity phan trin qué
va cac phan doan sau qua trinh xt ly pH

10-30 kDa, >30 kDa. Trong sé cac phan doan sau khi loc, phan doan 1-3 kDa
c6 hoat tinh khang khuan cao nhat, tiép theo 1a cac phan doan <1 kDa va 3-10
kDa. Hai phan doan c6 hoat tinh khang khuan thap nhat 1a 10-30 kDa, >30 kDa
va hai phan doan nay cé tinh khang khuan kém hon so véi dich thiy phan
protein (hinh 3.23).
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3.5.3 Dé én dinh hogt tinh khang khudn cia dich thiy phan protein trun
qué

Do 6n dinh hoat tinh khang khuan cua dich thily phan protein tir tran qué sau
qua trinh tiéu hoa in vitro: Hoat tinh khang khuan cua tit ca cac phan doan thay
phan protein cua trin qué sau khi tiéu hoa in vitro déu ting 1én, ngoai trir phan
doan <1 kDa c6 hoat tinh giam (hinh 3.24).

D6 6n dinh hoat tinh khang khuan cua dich thuy phan protein tir trin qué sau
qué trinh xtr 1y pH (tinh theo dudng kinh ving khang khuan): Nhin chung, hoat
tinh khang khuén cta dich thuy phan protein va cac phan doan dugc duy tri
duoc trén 60% sau khi xtr Iy pH trong khoang tir 1-11 (hinh 3.25).
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* Céc chit cai khac nhau thé hién sy khéc biét co ¥ nghia thong ké theo mAu thir nghiém

Hinh 3.26 D6 6n dinh hoat tinh khang khuén theo dwdng kinh ving trc ché E. coli
(a), B. subtilis (b), S. typhimurium (c), S. aureus (d) cta dich thily phan trim qué va
cac phan doan sau qua trinh xir ly nhiét

D6 6n dinh hoat tinh khang khuan cia dich thily phan protein tir trin qué sau
qué trinh xt 1y nhiét (tinh theo dudng kinh ving khang khuén): hoat tinh khang
khuén cta dich thity phan protein va cac phan doan van dugc duy tri dugc trén
54% sau khi xir Iy xir 1y nhiét & 100 °C trong 180 phut (hinh 3.26).

22



3.6 DPanh gia chung vé c4c hoat tinh sinh hec cia dich thily phan protein
va cac phan doan peptide tir trun qué

w 3.6.1 Anh hwing
ciia dieu kign thay
phan dén cac hogt
tinh sinh hoc

Khi xét vé anh

huéng cia loai

Alcalase Flavourzyme Neutrase Protamex

5 ~

HHogt tinh e ché ACE (%)  Hoat tinh ire ché a-amylase (%) enzym e thuy phan
Hoat tinh trc ché o-glucosidase (%) = Hoat tinh trc ché DPP-IV (%) e , .

= Duong kinh ving trc ché E.coli (mm) Puong kinh ving itc ché S. typhimurim (mm) den hoat tinh sinh

mDudng kinh ving tre ché B. subtilis (nmm) m Pudng kinh ving e ché S. aureus (mm)

hoc cua dich thuy
phén thi dich thay
phan st  dung
Alcalase® 2.5 L ¢6 hoat tinh trc ché a-glucosidase, DPP-IV va khang khuén cao
nhét. Dich thily phén c6 hoat tinh trc ché ACE cao nhét khi str dung Flavourzyme®
500 MG va tic ché a-amylase cao nhat khi sir dung Protamex® (hinh 3.27).

Céc diéu kién thity phan khac nhu ti 18 trin qué: dém (w/v) nam trong khoang
1:6-1:8, nhiét d6 thiy phan nam trong khoang 50-60°C, pH thuy phan tir 7-7,5,
ti 18 E:S (U/g protein) 12 500-600 va thoi gian thuy phdn tir 2-4 gid cho thiy su

Hinh 3.27 Anh huong cia loai enzyme thity phan dén hoat
tinh sinh hoc cuia dich thuy phan tir protein trun qué

phu hop trong viéc thu nhan dich thiy phan c6 hoat tinh cao.
3.6.2 P§ én dinh hoat tinh sinh hoc qua qud trinh xir Iy nhi¢t, pH v tiéu héa
in vitro

Sau qud trinh tiéu hoa in vitro thi hoat tinh sinh hoc cua dich thuy phan va cac
phan doan déu ting. Sau qua trinh xir Iy pH thi hoat tinh sinh hoc cta dich thity
phan va cac phan doan déu giam khi pH cang xa pH 7-8. Sau qué trinh xir 1y
nhiét cho thiy thoi gian xtr 1y nhiét cang kéo dai, hoat tinh cta dich thuy phan
va cac phan doan cang giam.

3.6.3 Pé xuit quy trinh cong nghé

Quy trinh cong nghé dugc dé xuét theo hinh 3.28
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CHUONG 4 KET
LUAN-PE NGHI

Trin qué (Perionyx excavatus)

Lam sach va xay nhuyén

Phoi trgn vii dém

Nari-kali phosphate, pH
7.5 1:6 (wiv)

95°C. 10 phrit 4.1 Ké’t lll‘c:ill

Vo hogt enzyme ndi tai

Higu chinh pH

Nghién ctru da x4c dinh

dugc diéu kién thuy phan

- nhiam thu dugc dich thuy

Dic thy phin phén c6 hoat tinh sinh hoc
. X
T cao nhat (c ché a-amylase,
Phin doan peptide <3 kDa Higu suit thu héi39.34%

a-glucosiase, DPP-1V, ACE
va khang khun. Nghién

. . ctru cling xac dinh duoc ti 1¢
Hinh 3.28 Quy trinh san xuat bdt thily phan c6 hoat ] £ ’ ’ ’
tinh sinh hoc tir trin qué (P. excavatus) on dinh hoat tinh cua dich

thily phan va cac phan doan

khi xtr 1y tiéu hoéa in vitro, pH va nhiét.

Két qua nghién ctru cho thiy phan doan <1kDa c6 hoat tinh trc ché ACE va cac
enzyme chuyén hoa tinh bot thanh dudng cao nhét, trong khi d6 phan doan 1-3

kDa c6 hoat tinh khang khuan manh nhat.
4.2 Kién nghi

Céc san phim thiy phan tir trin qué c6 thé duoc bd sung vao nhidu loai thuc
phim chirc ning c6 hd tro diéu trj bénh dai thio duong va cao huyét ap.

Tuy nhién, can phai xac dinh thém dic tinh cua cac peptide, xac dinh co ché
hoat dong cua cac phan doan protein thuy phan/peptide, cac thi nghiém in vivo,
cac thi nghiém 1am sang dé ting cuong kha ning img dung ctia cac phan doan
protein thity phan/peptide trong thuc té.

Can xay dung quy trinh kiém dinh chét luong san phdm san xut hoan chinh dé

tién hanh san xuat ché pham.
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