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Protease c6 kha nang thuy phéan protein thanh cac peptid va acid amin hay con goi 1a
dich dam thuy phan dugc tng dung trong nhiéu nganh cong nghiép. Trong nghién ctru nay,
ching toi tién hanh tach chiét protease tir mot s6 loai nhuyén thé hai manh vo va khao sat
mdt s ddc tinh cua enzyme nay. Tién hanh danh gia hoat d6 protease tir mot s6 nhuyén thé
hai manh vo bang phuong phap Anson cai tién. Két qua lya chon dugc nhuyén thé so lua
chira hé protease co hoat tinh cao. Xac dinh dugc diéu kién tach chiét protease thich hop tur
nodi tang so lua 1a: dém phosphat véi ty 16 mau/dung méi 1a 1/2, nhiét d6 chiét 1a 35 °C va
thoi gian chiét 1a 10 phut. Protease thu dugc hoat dong thich hgp ¢ nhiét d6 50 °C, pH 5,5 va
c6 kha nang hoat dong thily phan trong khoang thoi gian 5 gio.

Tur khoa: Protease, nhuyén thé hai manh vo, so lua, so dié€p, so 16ng.

1. PAT VAN PE

Ngdy nay, viéc st dung ché pham enzyme da gop phan nang cao chit luong san pham
va giam thiéu tac dong gay 6 nhiém mai truong rat nhiéu so véi viée sir dung chat héa hoc.
Chinh vi thé, ché pham enzyme ngay cang dugc sir dung pho bién hon. C6 rat nhiéu ché
pham enzyme duoc thuong mai hoa va mang lai gia tri kinh té kha 16n & nhidu quéc gia.

Protease 1a mot trong nhitng enzyme dugc tng dung nhiéu nhét hién nay. Trong cong
nghlep thuc pham protesase cé vai tro quan trong trong qua trinh san xuit nude nam, trong
san xuét dich dam acid amin, sita, phomai...[1, 2].

Nghién ctru thu nhan enzyme tir nguyén liéu thiy san da va dang rat duoc nhiéu nha
nghién ctru quan tdm [2]. Phin 16n cic nghién ctru chi tap trung vao hai d6i twong 1a ca va
tom. Trong thyc t&, nhuyén thé ciing c6 chira hé enzyme protease c6 hoat tinh cao [2-4]. Tuy
nhién, cac nghién ctru thu nhan enzyme tir nhuyén thé néi chung va nhuyén thé hai manh vo
con rat han ché. Theo thng ké ciia Tong cuc Thuy san nim 2016 thi tong san lugng nhuyén
thé dat khoang 400.000 tan, trong d6 so 54.280 tin. Bén canh viéc khai thac tir ty nhién, mot
s6 nhuyén thé hai manh vo ciing da dugc nudi & nhidu tinh ven bién nén san lugng thu duoc
hang niam 1a rat 6n dinh.

Nhu vay, viéc nghién ctru thu nhan enzyme protease tir nhuyén thé hai manh vé dé tim
ra hé protease co hoat tinh cao va budc dau co thé img dung enzyme niy vao doi séng san
xuit 14 can thiét.

Theo céc nghién ciru vé thu nhan protease tir thity san cho thay hoat tinh enzyme thu
dugc phu thude rat nhiéu vao diéu kién tach chiét enzyme [2, 5, 6]. Muc ti€u ctia nghién ctru
nay 1a lya chon loai nhuyén thé hai manh vo chira protease c6 hoat tinh cao, xac dinh diéu
kién tach chiét protease thich hgp va mét sé tinh chét ctia enzyme thu duoc.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit ligu
2.1.1. Nhuyén thé hai manh vo

- So léqg, so diép va so lua kich c& 30 con/kg duwgc mua tai chg Binh Pién va bao quan
song dua vé phong thi nghiém.

2.1.2. Dung méi chiét enzyme

DPém phosphat pH 7, dém tris-HCI pH 7, nuéc mubi sinh 1y va nude cat duge sir dung
lam dung moi chiét enzyme. Cac hoa chat sir dung dugc san xuat tur Trung Quoc.

2.2. Phwong phap nghién ciru

2.2.1. Phuwong phdp xir Iy mdu

86 dugc tach b phan vo va thu phan thit. Sau do tiép tuc tach l4y phan ndi tang tir phan
thit so. Phan ndi tang s6 dugc dua di nghién nhuyén bang co6i chay st. Hon hgp ndi tang so
dugc dua di u ¢ 35 °C trong thoi gian khoang 30 phut trude khi tach chiét enzyme.

2.2.2. Phuong phdp thu nhdn dich protease thé tir ndi tang nhuyén thé

Noi tang so dugc chiét voi dung moi ¢ ty 1¢ mau/dung moi, nhiét do va thoi gian chiét
thich hop. Sau khi chiét du thoi gian tién hanh dwa miu chiét di ly tim lanh véi toc d6 6000
vong/phut, & 4 °C trong 15 phit. Sau khi ly tim, thu phan dich 16ng c6 chtra protease bén trén
va loai bo phén két taa bén dudi. Phan dich long nay dugc goi la dich protease tho [2, 5].

2.2.3. Phuong phap xdc dinh hoat dé cua protease

Hoat d¢ protease duoc xac dinh theo phuong phap Anson cai tién [1].

Phuong phap nay dua trén su thuy phan protein casein bing protease cé trong dich
nghién ciru, tiép d6 lam vo hoat enzyme va két tiia protein chua bi thity phan bang dung dich
acid trichloracetic. Pinh luong san phim duoc tao thanh trong phan tng ‘thuy phan bang
phéan Gmg mau voi thudc thir Folin. Dya vao dd thi chun cta Tyrosin dé tinh lugng san
pham do enzyme xuc tac tao nén.

Hoat d6 protease dugc xac dinh dua vao lugng uM tyrosin hinh thanh trong qua trinh
thiy phan casein. Mot don vi hoat do protease 1a lugng enzyme thuy phan casein tao thanh
1 uM tyrosin trong 1 phut ¢ diéu kién thi nghiém.

2.2.4. Phuong phdp xdc dinh logi, ty Ié dung méi, nhiét dé va thoi gian tach chiét protease thich hop

Lay 10 g mau noi tang nhuyén thé hai manh vo dua di chiét 1an luot véi timg loai dung méi
chiét & cac ty 1¢ mauw/dung méi 1a 1/1, 1/2, 1/3, 1/4, 1/5 (w/v), & nhiét do chiét 30 °C, 35 °C,
40°C, 45 °C, 50 °C va thoi gian chiét 5 phut, 10 phut, 15 phit, 20 phat, 25 phit. Sau khi chiét,
thu nhan dich protease th6 cua tu’ng mau chiét va xac dinh hoat do protease. Tién hanh nghién
ctru theo quy hoach ¢b dién, mbi thi nghiém duoc 1ap lai 3 1an va l4y sé liéu trung binh [2, 7].

2.2.5. Phwong phdp xdc dinh anh hwong ciia nhiét dg va pH ban dau dén hoat déng ciia protease

Thuc hién phén Ung thuy phan gitta protease thd thu dwoc voi dung dich casein 1%, ty
1€ E/S 1a 1/2. Thyc hién phan Ung & cac nhiét dd khac nhau tr 30 - 70 °C véi budc nhay 1a
5 °C va pH ban du khac nhau tir 5 - 9 v6i bude nhay 14 0,5. Sau khi thay phan, xac dinh hoat
d6 protease & timg ché do thuy phéan [8]. Tién hanh nghién ctru theo quy hoach c6 dién, mdi
thi nghiém duoc lip lai 3 1an va ldy sb liéu trung binh.
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua chon nhuyén thé hai manh vé chira protease cé hoat tinh cao

Mau ndi tang tir sO 16ng, so lua va so di¢p lan lugt dugc dua di chiét véi tirng dung méi
1a nu6c cat, dém phosphat va dém tris-HCI véi ty 1¢ mau/dung méi 1a 1/2 (w/v) dé thu dich
protease thd. Két qua nghién ctru cho thay trong 3 loai dung méi chiét khao sat thi protease
tach chiét duogc tir ndi tang so lya déu co hoat d6 cao hon so voi proteae tdch chiét tir s0 long
va so diép nhu trong Hinh 1. Két qua nay budc dau cé thé xac dinh dugc so lua 1a di tuong
chira protease c6 hoat tinh cao nhit trong 3 loai nhuyén thé hai manh vé khao sat.
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Hinh 1. Hoat d¢ protease cua dich chiét thé tir noi tang soO long, soO lua va so di¢p

3.2. Két qua xac dinh anh hwéng cia diéu kién tich chiét dén hoat dd protease tir ndi
tang so lua

3.2.1. Anh hwéng ciia logi va ty 1é dung méi chiét

Anh huong cua loai va ty 16 dung moi chiét dén hoat do protease trong dich chiét thu
duogc tr ndi tang so lya dugce thé hién trong Hinh 2. Trong 4 loai dung moi chiét khao sat thi
dém phosphat chiét dugc protease c6 hoat d cao nhat. Péu nay c6 thé do trong méi truong
dém phosphat enzyme protease c6 trang thai ion tot hon trong cac mdi truong chiét con lai
nén enzyme thu c¢6 hoat do dugc cao hon. Ty 16 mau/dung méi thich hop dé chiét protease tir
nodi tang so lua cua cac dung moi chiét ciing khac nhau. V&i dém phosphat, ty 16 mau/dung
mdi chiét thich hop nhét 1a 1/2. Khi tiép tuc ting ty 1¢ chiét 1én 1/3, 1/4 va 1/5 thi hoat do
protease thu dugc giam. Piéu nay 1a do & ty 1é chiét 1/2 di chiét dugc hét lugng enzyme
protease trong mau nén khi tiép tuc ting ty 18 mau chiét/dung moi thi lugng enzyme chiét
khong d6i nhung luong dung moéi ting nén 1am hoat do protease s& giam tuong dbi. Nhu vay,
dém phosphat 1a dung mdi phu hop dé chiét protease tir ndi tang so lua vai ty 16 mau/dung
méi chiét 1a 1/2.
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Hinh 2. Anh hudng cua loai va ty 1€ dung moi dén hoat d6 dich chiét protease
thu duoc tir ndi tang so lya
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3.2.2. Anh huong cua nhiét do chiét

Két qua tr Hinh 3 thé hién su anh hudng cua nhiét do chiét dén hoat do protease thu
duoc tir ndi tang so lya. Khi tang nhiét do chiét tir 30 - 35 °C thi hoat do protease dich
chiét thu duoc ting. Didu nay co thé 1a do khi nhiét do tang thi qua trinh khuéch tan enzyme
protease vao dich chiét tang nén hoat do protease trong dich chiét thu duoc cling tang. Tuy
nhién, khi tiép tuc tang nhiét do chiét 1én 40 °C, 45 °C va 50 °C thi hoat do protease trong
dich chiét thu dugc giam. Didu nay c6 thé 1a do trong khoang nhiét do tir 40 °C - 50 °C ¢6 thé
lam ting kha ning hoa tan thém mot sb chét tan khac c6 tac dung kiém ham hoat dong ctia
enzyme thu dugc nén lam giam hoat tinh enzyme. Nhu vay, nhi¢t dé thich hop dé chiét
protease tur ndi tang so 1a 35 °C.
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Hinh 3. Anh hudng nhiét o chiét dén hoat do dich chiét protease thu dugc tir ndi
tang so lya

3.2.3. Anh huong ciia thoi gian chiét

Anh hudng cua thoi gian chiét dén hoat do protease thu dugc tir ndi tang so lua dugc thé
hién trong Hinh 4. Trong khoang thoi gian chiét tir 5 - 10 phit, khi ting thoi gian chiét thi hoat
d6 protease tir dich chiét thu dugc ting. Didu nay hoan toan phu hop véi dinh luat khuéch tan
Fick. Tuy nhién, khi tiép tuc kéo dai thoi gian chiét 1én 15 phut, 20 phit va 25 phat thi hoat do
protease dich chiét thu dugc giam nhe. Diéu ‘nay co thé do ¢ khoang thoi gian 10 phut thi
luong protease da khuéch tan hét vao dich chiét va khi kéo dai thém thoi gian chiét thi lic nay
cac yéu t bén ngoai tac dong bat lgi dén protease nén lam gidm hoat tinh protease theo thoi
gian. Nhu vdy, thoi gian chiét protease tir ndi tang so lua thich hop 1a 10 phut.
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Hinh 4. Anh hudng thoi gian chiét dén hoat do dich chiét protease thu dugc tir so lya.
3.3. Két qua x4c dinh mdt s6 dic tinh clia protease tir ndi tang so lua

3.3.1. Anh huong cua nhiét do dén hoat dé protease tir ngi tang so lua

Két qua tur Hinh 5 thé hién su anh hudng cia nhiét do dén kha nang hoat dong cua
enzyme protease tir ndi tang so lya. Khi tang nhiét do tir 30 - 50 °C thi hoat do protease tang
dan va dat hoat do cuc dai & 50 °C. Tuy nhién, néu tiép tuc ting nhiét do thiy phan 1én 55 °C
thi hoat d protease c6 su giam nhe va giam manh & nhiét do thuy phan 60 °C, 65 °C va
70 °C. Piéu nay 1a do khi nhiét d6 thuy phén ting 16n hon 55 °C thi protease bat dau bj bién
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tinh va & khoang nhiét d6 65 - 70 °C thi protease bién tinh manh nén hoat do protease giam
manh. Nhu vay, nhiét do hoat dong thich hop cua protease tir ndi tang so lua 1a 50 °C.

Nhiét do hoat dong cua protease tir ndi tang so lua hoi thép hon so vdi nhiét @6 hoat
ddng cua protease tir ndi tang cé thu, cd ngr va gan muc 6ng danh bit ¢ bién Viét Nam la
55°C va thap hon nhiéu so v&i protease tir ndi tang va dau tom st Penaeus monodon 1a
62 °C [7, 8]. Nhu vay, ¢ nhiét do hoat dong thich hop la 50 °C thi protease thu tir ndi tang soO
lua cling thugc nhom enzyme wa nhiét va day la loi thé 16n khi tmg dung protease thu duoc
vao qua trinh san xudt vi co thé han ché duogc su phat trién ciia mot s6 vi khuan c6 thé 1am
giam chét lugng san pham.
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Hinh 5. Anh hudng ctia nhiét do phan ting dén hoat tinh ctia proteasetir
ndi tang so lua

3.3.2. Anh huong cua pH dén hoat dé ciia protease tie ngi tang so lua

Két qua tir Hinh 6 thé hién mdi quan hé giita 46 pH va kha ning hoat dong cua protease
tr ndi tang so lya. Khi tang gia tri pH tir 4,0 - 5,5 thi hoat d protease tdng va dat cuc dai &
pH 5,5. Piéu nay c6 thé do & pH 5,5 enzyme va co chit dat trang thai ion héa cao nhat nén
dat hoat d6 cao nhat. Tuy nhién, khi ting gi4 tri pH dén 6,0 thi hoat d6 protease giam nhe va
& pH tir 7,0 - 9,0 thi hoat d6 protease giam manh. Diéu nay co thé do khi pH ting enzyme va
co chat khong con ¢ trang thai ion hoa cao nén hoat d6 giam. Mic khac, & khoang pH tir
7,0 - 9,0 ¢6 thé enzyme protease da bi bién tinh mot phﬁn nén hoat tinh bi giam. Nhu vay, gia
tri pH ban dau thich hop cuia protease tir ndi tang so lua 1a pH 5,5. Protease thu duoc rat nhay
cam v6i pH trong mdi truong trung tinh véi kiém cho nén chi ¢ thé tmg dung enzyme nay
trong cac qua trinh thity phan c6 diéu kién méi truong acid yéu.
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Hinh 6. Anh huéng cua pH phan tmg dén hoat tinh protease tir ndi tang so lua

3.3.3. Thoi gian hoat dong thuy phdn cua protease tir ngi tang so lua

Xac dinh thoi gian hoat dong cua enzyme c6 y nghia quan trong trong qua trinh ung
dung enzyme. Moi enzyme chi hoat dong xuc tac trong mot khoang thoi gian xac dinh. Biéu
nay con phuy thudc vao muc do tinh sach va ché d6 bao quan enzyme. B¢ xac dinh thoi gian
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hoat dong cua protease tir ndi tang so lya, tién hanh thuc hién phan ng gilta enzyme vdi co
chat casein ¢ nhiét @6 50 °C, pH 5,5 theo thdi gian. Sau moi gio thuy phén, tién hanh xac
dinh ham lugng tyrosin hinh thanh trong dich thuy phan.
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Hinh 7. Su thay di ham lugng tyrosin theo thoi gian thily phéan casein bang
protease tir ndi tang so lua

Két qua tir Hinh 7 thé hién mbi quan hé gitra ham luong tyrosin hinh thanh trong dich
thily phan va thoi gian hoat ddng thuy phan cua protease tir ndi tang so lua. Trong khoang
thoi gian tir 0 - 5 h, khi thoi gian thiy phén tang thi thi ham lugng tyrosin hinh thanh trong
dich thuy phan ciing ting do enzyme thily phan co chat. Tuy nhién, khi tiép tuc ting thoi
gian thity phan 1én 6 h thi ham luong tyrosin ting khong dang ké so véi ham luong tyrosin
sau thoi gian thuy phan 5 h. Diéu nay c6 thé do sau khoang thoi gian thiy 5 h thi enzyme da
bi mét hoat tinh hodc cic bién d6i méi truong lic ndy bat dau kiém hdm hoat dong cua
enzyme. Nhu vay, c6 thé két thuc phan mg thily phan cia protease tir ndi tang so lua sau
khoang thoi gian 1a 5 h.

4. KET LUAN

Trong 3 d6i twong nhuyén thé hai manh vo thuc hién khao sat thi so lua chira hé
enzyme protease co hoat tinh cao hon so vé&i so diép va so 16ng. Budc dau xac dinh duoc
diéu kién thich hop dé tach chiét protease tur ndi tang so lya la d€m phosphat véi ty 1€
mau/dung mai 1a 1/2, nhiét do chiét 1a 35 °C va thoi gian chiét 1a 10 phut. Enzyme protesase
thu duogc hoat dong tdt & nhiét d6 1a 50 °C. O nhiét d6 nay khi tng dung enzyme vao ché
bién thuc phém 6 thé trc ché duoc mot sb vi sinh vat gay thdi va gitr dugc chét lugng san
pham. Hoat tinh protease thu dugc thé hién tt nhat & pH ban ddu 5,5 va kha ning hoat dong
thiy phan trong khoang thoi gian 1a 5 h.
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ABSTRACT

SELECTION OF BIVALVE SPECIES CONTAINING HIGHLY-ACTIVE PROTEASE
AND DETERMINATION OF SOME PROPERTIES OF ENZYME

Tran Quoc Dam*, Dao Thi Tuyet Mai, Nguyen Cong Binh
Ho Chi Minh City University of Food Industry
*Email: damtq@cntp.edu.vn

Protease is able to hydrolyze the proteins into peptides and amino acids or known as
hydrolyzed protein which is popularly used in many industries. In this study, we extracted
the protease from some bivalve species and determined some properties of this enzyme.
Evaluation of proteolytic activity from some bivalve species was carried out using the
modified Anson’s method. The results showed the short-neck clam (Paphia undulata)
contained highly active proteases. The optimum conditions for extraction of protease from
the short-neck clam were determined as follows: ratio of sample to phosphate buffer at 1/2;
extraction temperature at 35 °C and extraction duration of 10 minutes. This protease activity
is the best at 50 °C, pH 5.5 and hydrolysis for 5 hours.

Keywords: Protease, bivalve, Paphia undulata, Mimachlamys nobilis, Anadara subcrenata.
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