KHOA HOC CONG NGHE

ANH HUONG CUA THOI GIAN THUY PHAN VA LOAI ENZYM
DEN QUA TRINH THUY PHAN SUN CA HOI (Salmon salan

THU CHONDROITIN SULFATE BANG PROTEASE

TOM TAT

binh Hiru Pong® *, Nguyén Cong Binh!

Noi dung bai bao trinh bay mot phan két qua nghién ctru thiy phan sun ca hdi (Salmon salar) bang hén hop
enzym alcalase - papain. Két qua nghién ctru cho thdy, cac enzym: neutrase, alcalase, flavourzyme, papain va
hén hop enzym alcalase - papain déu c6 kha nang thiy phan hon hop sun cé hoi, tuy nhién trong cuing diéu
kién thir nghiém thi hon hop enzym alcalase — papain dat hiéu suat thity phan cao hon so v6i cac enzym don
1é & trén. Cu thé, trong diéu kién thay phan & pH ti nhién, ty 1é enzym bé sung 0,4%, luong nudc bé sung
100% va nhiét do thity phan 55°C, hén hop enzym alcalase - papain c6 kha nang thity phan sun ca hai thu
dich thay phéan chita ham lugng protein hoa tan, peptid, axit amin, chondroitin sulfate cao hon tuwong ting

1,43 1an, 2,81 lan, 2,31 lan, 12,19 1an so véi ban dau.

Tt khéa: Neutrase, alcalase, flavourzyme, papain, chondroitin sulfate, sun cd hoi, thiy phan.

1. DAT VAN BE

Chondroitin sulfate 1a thanh phan co ban cdu tao
nén sun khoép va ciu tao nén cac té chic soi chun
(gan, co, day chang...) giup cho su van dong linh
hoat va tinh dan hoi trong hoat dong khop, tao do
bén khi bi nén ép [2]. Chondroitin sulfate lam ting
san xuat chat nhay va kha nang boéi tron cta dich
khop, dam bao chic niang dinh dudéng va sy van déng
linh hoat ctia khop. Vi vay, chondroitin sulfate duogc
stt dung dé hoé tro diéu tri cac bénh ly vé xuong
khop, han ché qua trinh thoai ho4a khop. Chondroitin
sulfate con co vai tro bao vé sun khop bang cach tc
ché céac enzym pha huy sun khop nhu collagenase,
phospholipase A2, N - acetylglucosamindase. Ngoai
ra, chondroitin sulfate cting gép phan nuoi duong va
tai tao cac té bao cia gidc mac mat [5, 7, 8, 10].

Hien chondroitin sulfate chi yéu duoc thu nhan
ttr cac nguon nguyén liéu te nhién. Trong d6, sun ca
ma didc biet 1a sun cd héi thuong c6 ham luong
chondroitin sulfate cao hon cac loai déong vat khac.
Chinh vi thé, nguoi ta thuong st dung sun ca trong
san xuat chondroitin sulfate dung trong san xuat
thuc phdm chitc niang ho tro diéu tri cac bénh xuong
kho6p. Chondroitin sulfate thuong lién két voi protein
bang lien két o - glycosid tao thanh mot proteoglycan
(PG) (glucoprotein) nam trong cau tric ctia mod sun
nén con nguoi rat khé hap thu [5, 7, 14]. Hién c6 mot
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s6 nghién ctru stt dung tac nhan hoa hoc hodc enzym
thiy phan sun ca kho hoac twoi va két tta thu
chondroitin sulfate dung trong san xuat thuc phidm
chiuc nang [5]. Tuy vay, viéec chi thu nhan
chondroitin sulfate dan dén sy lang phi ngudén cac
chat tu nhién tir sun c4 va hiéu qua st dung khong
cao ciing nhu hiéu qué san xuat han ché, gia thanh
san pham cao [7]. D& khic phuc hién tuong nay, tién
hanh nghién cttu st dung enzym trong thuly phan
sun c4 héi twoi véi mong mudn tao ra dich thiy phan
chtta cac chat tir sun c4 va chondroitin sulfate dé
dinh huéng st dung lam thuc phdm cung cap cac
thanh phan thiét yéu gitup hd tro chong thoai hoa
xuong khép. Trong giéi han cta bai bao nay, chi
cong bé phan nghién ciru Iva chon enzym trong thiy
phan sun c4 hoi.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vat lieu

2.1.1. Sun cd hoi

bau va xuwong ca hoéi (Salmon salar Linnaeus,
1758) duoc thu mua tai Céng ty Trach nhiém hiu
han Sai Gon Food, Khu cong nghiép Vinh Loc, Binh
Chanh, thanh phé H6 Chi Minh. Pau ca twoi c6 khoi
lwong trung binh 0,3 kg/dau - 0,5 kg/dau. Sau thu
mua, uép da trong thung x6p va van chuyén vé
phong thi nghiém. Tai phong thi nghiém, tién hanh
xtr ly loai bo thit, mo lién két, lam sach, thu sun, xay
nho, cap dong va bao quan dong & - 20°C dé dung
trong su6t qua trinh nghién ctu.
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Hinh 1. Hinh anh sun c4 héi trudc va sau khi xtx Iy
2.1.2. Enzym alcalase
Enzym alcalase 2.4L la ché phiam protease
thuong mai do Hiang Novozyme - Pan Mach cung

cap. Alcalase thuoc nhom enzym serine
endopeptidase c6 cac dac tinh ky thuat nhu sau: pH
thich hop trong khoang 6 - 8, nhiét d¢ thich hop 30°C
- 65°C, hoat tinh 2,4 AU/g, enzym duoc bdo quan &
0°C - 5°C.

2.1.3. Enzym neutrase

Enzym neutrase 0,8 L 1a ché phdm protease
thwuong mai do Coéng ty Advanced enzym
Technologies Ltd - India san xuat va cung cap tai Viét
Nam. Neutrase thugc nhom enzym endopeptidase co
cac dac tinh ky thuat nhw sau: pH thich hop 5,5 - 7,5,
nhiét do thich hop 40°C - 50°C, hoat tinh 0,8 AU/g,
enzym duoc bao quan & 0°C - 5°C.

2.1.4. Enzym Flavourzyme

Flavourzyme la ché pham protease thuwong mai
do hang Novozyme - DPan Mach cung cap.
Flavourzyme c6 ca hoat tinh ctia endopeptidase va
ctia exopeptidase nhung cht yéu 1a exopeptidase, c6
nguodn goc tir Aspergillus oryzae [4], hoat do 1a 500
LAPU (Leucine Aminopeptidase Units)/g, diéu kién
hoat dong thich hop 1a 50°C - 55°C, pH = 5,0 - 7,0.

2.1.5. Enzym papain: Papain thuong mai cé hoat
tinh > 2,0 mAnsonU/mg (co chat hemoglobine, pH 6,
nhiét do 35,5°C) do Merck - Ptic san xuat. Papain 1a
mot enzym chiu dugc nhiét do teong doi cao. O dang
nhua kho, papain khong bi bién tinh trong 3 gio &
100°C, con ¢ dang dung dich, papain bi mat hoat tinh
sau 30 phat & 82,5°C. Papain c6 pH thich hop 4,5 -
8,5, dé bi bién tinh & pH < 4,5 va & pH > 12.

2.2. Phuong phap nghién ctru

2.2.1. Cdc phuong phdp phan tich

- Pinh lwong ham luong nito axit amin (Naa)
theo phuong phap formol; dinh luwong NH; theo
phuong phap ching cat 16i cuén hoi nuéc [13].

* Xdc dinh hoat do protease theo phuong phap
Anson [11, 12]-Nguyeén tic ctia phuong phap 1a dung
protein casein lam co chét xac dinh hoat do thuay
phan protein ctla enzym protease trén co s& dinh
lwong san phdm duoc tao thanh trong phan tng bang
phan ng mau véi thudc thir Folin - Ciocalteau. Dya
vao do thi chuén tyrosine dé dinh luong tuong tng
voi lwong san phdm tao thanh dudi tac dung cta
enzym.

- Dinh luong protein hoa tan theo phuong phap
Lowry [13]: Nguyén tic ctia phuong phap 1a cac axit
amin c6 vong thom, Tyr va Trp c¢6 mat trong protein
sé phan tng v6i thuoc thit Folin - Ciocalteau tao
thanh phttc chat mau xanh den c6 d¢ hap thu cuc dai
& budc song 650 nm. Dua vao duong chudn protein
c6 thé dinh lwong ham luong protein.

- Xdc dinh ham Iuwong peptid [6, 13]: Dugc dinh
luong dua vao duong chuén tyrosine. Liy 1 g mau
thity phan, cho thém 9 ml nué6c cat sau d6 khudy déu
trong khoang 5 phut - 10 phut réi ly tam lay dich
trong dé xac dinh ham luong peptid nhu sau: 13y 2
ong nghiém sach, 1 6ng thi nghiém va mot 6ng doi
chung. éng thi nghiém: hut chinh xic 2 ml dung
dich loc & trén cong v6oi 2 ml Trichloacetic acid
(TCA) 20% @é 30 phut roi loc qua gidy loc thu dich
loc. Lay mot 6ng nghiém sach cho vao 1 ml dich loc
+ 5 ml dung dich Na,CO; 0,4 M lac déu, réi cho vao 1
ml Folin dé 20 phut so mau & budc séong 660 nm. éng
doi ching: lay 1 ml dung dich TCA 10% + 5 ml
Na,CO, 0,4 M + 1 ml folin dé 20 phat dem so mau.
Tinh két qua: dya vao duong chuin dé tinh luong
tysosin twong tmg. Ham luwong peptid duogc tinh theo
cong thiec:

mg tyrosine
—_—

Peptid (mg/mi) = « d0 pha lodng

222 Phuong phdp dinh Iluwong chondroitin
sulfate (CS) bang phuong phdp so mau theo
Farndale va cs (1956)

Nguyén ly cta phuwong phap dinh luong
chondroitin sulfate (CS) biang phuong phap so mau
theo Farndale va cs (1986) [9] 1a dua trén su thay ddi
trong quang phd hiap thu cta DMMB (1,9
Dimethylmethylene) khi tic dung véi chondroitin
sulfate (glycosaminoglycan sulfate) & budc séng 525
nm. Dua vao duong chuin ctia chondroitin sulfate A
(goc sulfate gan & vi tri C4 (chondroitin-4-sulfate),
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CS4) voi DMMB dé xac dinh ham luong chondroitin
sulfate. Phuong phap nay cé do nhay cao, co thé dinh
tinh va dinh lwong ham lugng CS & muc pg.

2.2.3. Phuong phdp bo tri thi nghiém

Bo tri thi nghiém dé luea chon enzym protease
thity phan sun c4 hoi trang duoc trinh bay & hinh 2.

Sun cd hoi twot
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Hinh 2. So d6 thi nghiém lrra chon loai enzym protease thich hgp cho thiy phan sun c4 hoi

Sun ca hoi da xtt ly duoc ra dong, rira va xay nho
bang may xay va duoc stt dung dé lam nguyén liéu
nghién ctru thiy phan bang cac enzym protease:
neutrase, flavourzyme, alcalase, papain. Tién hanh 5
thi nghiém thiy phan hon hop sun ca hoi bang cac
enzym protease khac nhau: Mau 1 thdy phan bang
enzym neutrase, mau 2: thay phan bing enzym
alcalase, mau 3: thty phan bang enzym flavourzyme,
mau 4: thiy phan bang enzym papain va mau 5: thay
phan bang hén hop enzym alcalase va papain theo ty
lé 1/1. Cac mau thay phan déu st dung 200 gram
hén hop sun ca hoéi, ty 1é enzym st dung 1a 0,4% va
luong nudce bo sung 1a 200 ml, pH thiy phan 1a pH tu
nhién ctia hén hop sun ca héi (pH 6,8) va nhiet do
thity phan 55°C. Sau cac khoang thoi gian: 0 gio, 1
gio, 2 gio, 3 gio, 4 gio, 5 gio va 6 gio thuy phan, tién
hanh 1y mau dich thay phan dé danh gia ham lwong
protein hoa tan, ham luwong peptid, ham luwong N,,,
Nuns va ham luong chondroitin sulfate tao thanh. Két
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qua danh gia 1a co s& dé lua chon enzym cho qua
trinh thay phan.

2.3. Thiét bi va hoa chit

- Thiét bi: stt dung céc thiét bi hién cé tai Trung
tam Thi nghiém Thuc hanh, Truong Pai hoc Coéng
nghiép Thuc phdm thanh phé Hé6 Chi Minh: May so
mau UV -VIS DR6000 - Hach (My); bé én nhiét
MEMMERT WNB14 - Dtic, may ly tam lanh toc do
cao HERMLE Z36HK - Dtic, hé thong phan tich ham
luong nito/protein theo phuong phap Dumas (Do),
bon nudc diéu nhiét Memmert WNB22 D), noi
thay phan dung tich 20 lit (Viét Namy),...

- Cac hoa chat st dung trong thi nghiém déu la
hoa chat tinh khiét do hang Merck - Ptic cung cap.

2.4. Phuong phap xtt Iy s6 liéu

Moi thi nghiém déu tién hanh lap lai 3 1an doc
lap va s0 lieu 1a két qua trung binh ctia cac lan thi
nghiém. Kiém tra su khac biét gitta cac s6 lieu thong
ke bang phan mém Statgraphics Centurion XVII trial.
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng thoi gian thiiy phan va loai
enzym protease t6i ham lugng protein hoa tan

Tién hanh 5 mau thi nghiém thiy phan hon hop
sun c4 hoi bang 5 loai enzym: neutrase, flavourzyme,
alcalase, papain va hon hop enzym alcalase - papain
va sau cac khoang thoi gian: 0 gio, 1 gio, 2 gio, 3 gio,
4 gid, 5 gio va 6 gio thuy phan, tién hanh 14y mau
dich thiy phan dé danh gia ham luong protein hoa
tan Két qua duoc thé hién trén hinh 3.

s

Neutrase
v Flavourzyme
Alcalase
Papain
— Alcalase/Papain
1.5 T T T T T 1
0 1 2 3 4 5 1]
Thii gian thiy phan (gie)

Iém hegng protein hoa tan {mgfinl)

Hinh 3. Su thay ddi cia ham lugng protein hoa tan
theo thoi gian thiy phan va loai enzym protease

Hinh 3 cho thdy, theo thoi gian thiy phan ham
luong protein hoa tan tao thanh trong tat ca cac mau
thiy phan déu ting nhung muc d6 ting ciing khac
nhau tuy thudc vao loai enzym protease st dung
trong thi nghiém. Trong d6, ham luong protein hoa
tan ctia mau thity phan sun ca hoi bing hon hop
enzym alcalase - papain c6 mitc o ting nhanh theo
thoi gian thily phan va tang cao hon so v6i cac mau
thtty phan khac, nhung van c6 thé thiay ro: ham
luong protein hoa tan thu duoc clia tat cd cac mau
thtty phan sun c4 hoi déu tang manh trong thoi gian
tir 1 - 4 gio; néu kéo dai thoi gian thiy phan hon 4 gio
thi ham luong protein hoa tan thu duoc bat dau giam
manh. Cu thé, & giai doan sau 1 gio thiy phan, ham
luong protein ctia méau thity phan sun ca héi bang
hon hop enzym alcalase - papain cao gip 1,18 lan so
v6i ban dau va cao gip tuong tng 1,13 lan, 1,11 lan,
1,07 1an va 1,04 1an so véi ham luong protein hoa tan
tao thanh & mau thtly phan bing enzym neutrase,
flavourzyme, alcalase va papain. Tai thoi diém sau 4
gi¢r thiy phan, ham luong protein ctia mau thiy phan
sun ca hoi bang hén hop enzym alcalase - papain c6
mtc ting cao nhat, cao gap t6i 1,43 1an so véi ban
dau va cao gap tuong tmg 1,40 lan, 1,37 lan, 1,31 lan
va 1,20 lan so voi ham luong protein hoa tan tao

thanh & mau thay phan bing enzym neutrase,
flavourzyme, alcalase va papain. Nhung néu tiép tuc
kéo dai thoi gian thity phan > 4 gio thi ham luong
protein ctia tit ca cac mau thdy phan sun ca hoi déu
giam. Cu thé, ¢ thoi diém sau 6 gi¢ thity phan, ham
lwong protein hoa tan ctia mau thiy phan sun ca hoi
ciing chi cao gip twong ung 1,43 lan, 1,40 lan, 1,37
lan, 1,31 1an va 1,20 1an so voi ban dau & mau thay
phan bang enzym neutrase, flavourzyme, alcalase va
papain. Diéu nay c6 thé ly gidi: Sau 4 gio thiy phan,
protein hoa tan tiép tuc bi thily phan thanh peptid va
axit amin nén ham luwong protein hoa tan giam
nhanh. Két qua nay cho thdy, hon hop enzym
alcalase - papain c6 kha nang thiy phan hén hop sun
ca hoi manh mé hon so véi cidc enzym papain,
alcalase, flavourzyme va neutrase. Két qua nghién
cttu cho thdy, papain va alcalase khi hoat dong mot
minh ciing c¢6 kha nang thiy phan hon hop sun ca
hoi t6t hon cac enzym flavourzyme va neutrase.

Két qua nay co thé ly gidi: cau trdc mo sun noi
chung va sun c4 hoi noi riéng, bén ngoai duoc bao
bang cac protein mo lién két, khong tan nhu elastin
va bén trong la cac protein khéng tan chtra cac axit
amin mach bén c6 cuc va ky nuédc [12]. Theo Pang
Thi Thu va cs (2012) [12], elastin la protein chi bi
thay phan béi papain. Do vay, khi st dung papain
phai hop voi alcalase thi papain sé thiy phan protein
mo lien két tao diéu kién cho alcalase phan cit cac
protein nam & phia trong ctia cau trac mo. Khi bi
protease phan cat chudi polypeptid, chiéu dai mach
ctia chudi polypeptid trong cdu tric clia protein giam
di. Protein c6 cu triac phan tir cang nho cang dé tan
trong nudc [6, 12, 13]. Do vay, ham luong protein
hoa tan trong nudc sé ting theo thoi gian tac dong
clla enzym protease vao khoi mo dong vat [1, 4, 7].
Chinh vi thé, theo thoi gian thay phan, ham luong
protein hoa tan tao thanh trong dung dich tang lén.

Tir nhitng phan tich & trén cho thdy, néu xét
theo khia canh ham luong protein hoa tan thi six
dung hén hop enzym alcalase - papain dé thiy phan
sun ca hoi c6 vu thé 1a tao ra ham luong protein hoa
tan trong dung dich ting nhanh theo thoi gian thiy
phan va ting cao hon cac enzym protease khac da sir
dung.

3.2. Anh huéng thoi gian thiy phan va loai
enzym protease t6i ham leong peptid hoa tan

Tién hanh 5 mau thi nghiém thily phan hon hop
sun ca héi bang 5 loai enzym: neutrase, flavourzyme,
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alcalase, papain va hon hop enzym alcalase — papain
va sau cac khoang thoi gian: 0 gio, 1 gio, 2 gio, 3 gio,
4 gid, 5 gio va 6 gio thay phan, tién hanh 14y mau
dich thty phan dé danh gia ham luong peptid hoa
tan. Két qua duoc thé hién trén hinh 4.

—4— Neutrase
+— Flavourzyme
0,02 § — Alcalsse y
Papain B e
s AlcaizselPapan o

0,015 4
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Ham hegng petid (mgfml)
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Thot gian thiy phén (git)

Hinh 4. Su thay ddi ctia ham luong peptid theo thoi
gian thity phén va loai enzym protease

Két qua phan tich & hinh 4 ciing gan giong nhu
quy luat thay déi cia ham luong protein trong qua
trinh thiy phan, theo thoi gian thiy phan ham luong
peptid tao thanh trong tit ca cac mau thiy phan déu
tang va muc d6 ting ciing khac nhau tuy thudc loai
enzym protease st dung. Trong d6, ham luong
peptid ctia mau thay phan sun ca hoéi bang hén hop
enzym alcalase - papain ting nhanh theo thoi gian
thily phan va ting cao hon so véi cac mau thiy phan
khéc. Cu thé, sau 1 gio thiy phan, ham lwong peptid
ctia mau thuy phan st dung hon hop enzym alcalase -
papain cao gap 1,96 lan so vo6i ban dau va cao gap
tueong tmg 1,69 lan, 1,46 lan, 1,27 lan va 1,20 lan so
v6oi ham luong peptid tao thanh & mau thiy phan
bang enzym neutrase, flavourzyme, alcalase va
papain. Tuong tu nhuw vy, sau 6 gi¢ thily phan, ham
lwong peptid ctia mau thiy phan sun c4 hoi bang hon
hop enzym alcalase - papain cao gap toi 2,81 lan so
v6i ban dau va cao gip tuong tng 2,50 lan, 2,18 lan,
1,94 1an va 1,47 1an so v6i ham luong peptid tao thanh
& mau thay phan sun c4 héi bang enzym neutrase,
flavourzyme, alcalase va papain. Mat khac, két qua &
trén con cho thiy papain va alcalase c6 kha ning
thtty phan protein sun c4 hoi t6t hon cac enzym
flavourzyme va neutrase. Tt cac phan tich & trén cho
thdy, hén hop enzym alcalase - papain c6 kha ning
thily phan protein cta sun c4 héi manh mé hon so
voi cac enzym papain, alcalase, flavourzyme va
neutrase khi sit dung mot minh.

Két qua nghién ctu ciing c6 nhiing nét tuong
déng voi mot s6 nghién citu da cong bo truoe day.
Cu thé, nam 2015, Vit Ngoc Boi va cong su cong bo
nghién cttu thiy phan protein moi bién (Acefes sp.)
bang hon hop enzym alcalase - bromelin thoé cho
rang st dung hén hop enzym protease alcalase -
bromelin dé thiy phan protein moi bién sé cho hiéu
qua thay phan tot hon st dung mot enzym protease
don va qua trinh thiy phan phu thuoc vao ty 1é phoi
tron gitta cac enzym thanh phan [4].

Tk nhtng phan tich & trén, khi xét theo khia
canh ham luong peptid tao thanh trong qua trinh
thity phan cao hon thi sit dung hon hop enzym
alcalase - papain dé thiy phan sun ca hoi sé tao ra
thanh ham luong peptid trong dung dich ting manh
theo thoi gian thiy phéan va ting cao hon cac enzym
protease khac da st dung.

3.3. Anh huéng thoi gian thiiy phan va loai
enzym protease t6i ham luong Naa

Tién hanh 5 mau thi nghiém thily phan hon hop
sun c4 hoi bang 5 loai enzym: neutrase, flavourzyme,
alcalase, papain va hon hop enzym alcalase — papain
va sau cac khoang thoi gian: 0 gio, 1 gio, 2 gio, 3 gio,
4 gio, 5 gio va 6 gio thiy phan, tién hanh lay dich
thily phan dé danh gia ham luong Naa. Két qua duoc
thé hién trén hinh 5.
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Hinh 5. Su thay ddi ctia ham lwong Naa theo thoi
gian thiity phén va loai enzym protease

Két qua phan tich & hinh 5 ciing giéng nhu s
thay doi ciia ham luong protein va peptid trong qua
trinh thty phan, theo thoi gian thiy phan ham luong
Naa tao thanh trong tat cd cac mau thiy phan déu
tang va muc do tang cing khac nhau tuy thudc loai
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enzym protease sit dung. Ham luong Naa ctia mau
thtty phan bang hén hop enzym alcalase - papain ting
nhanh theo thoi gian thiy phin va tang cao hon
nhiéu so véi cac mau thiy phan sun ca héi bang cac
enzym protease khac. Sau 6 gio thiy phin, ham
luong Naa ctia mau thily phan sun ca hoi bang hén
hop enzym alcalase - papain cao gap toi 2,31 lan so
voi ban dau va cao gip tuong tng 1,66 lan, 1,93 lan,
2,06 lan va 2,20 lan so voi ham luong Naa tao thanh &
mau thay phan sun c4 hoi biang enzym neutrase,
flavourzyme, alcalase va papain. Hén hop enzym
alcalase - papain c6 kha nang thuy phan protein cta
sun c4 héi thanh acid amin manh mé hon so véi cac
enzym papain, alcalase, flavourzyme va neutrase. Két
qua cing cho thay papain va alcalase ciing c6 kha
nang thily phan protein ctia sun ca hoi thanh acid
amin tot hon cac enzym flavourzyme va neutrase.

Tt nhitng phan tich & trén cho thay, st dung
hon hop enzym alcalase - papain dé thily phan sun ca
hoi sé tao thanh dich thiy phan c6 ham luong Naa
cao hon cic enzym protease khac da sir dung.

3.4. Anh hudéng thoi gian thiy phan va loai
enzym protease téi ham luong chodroitin sulfate tao
thanh
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Hinh 6. Sy thay d6i ctia ham luong chondroitin sulfate
theo thoi gian thily phan va loai enzym protease

Tién hanh 5 mau thi nghiém thty phan hon hop
sun ca héi bang 5 loai enzym: neutrase, flavourzyme,
alcalase, papain va hon hop enzym alcalase — papain va
sau cac khoang thoi gian: 0 gio, 1 gio, 2 gio, 3 gio, 4
gio, 5 gior va 6 gio thity phan, tién hanh 14y dich thay

phan dé danh gia ham luong chondroitin sulfate Két
qua duogc thé hién trén hinh 6.

Tt két qua phan tich & hinh 6 ciing giong nhu &
trén, theo thoi gian thiy phan ham luong chondroitin
sulfate tao thanh & tat ca cAc mau thay phan déu ting
nhanh va mic d6 ting cling khac nhau tuy thudc loai
enzym protease. Trong d6, ham luong chondroitin
sulfate ctia mau thily phan sun ca hoi bang hén hop
enzym alcalase - papain tao thanh ting nhanh theo
thoi gian thily phan va tang cao hon so voi cac mau
thiy phan bang cic enzym protease khac. Cu thé,
sau 6 gio thuy phan, ham luong chondroitin sulfate
ctia mau thily phan sun ca héi bang hén hop enzym
alcalase - papain cao gap t6i 12,19 lan so v6i ban dau
va cao gap tuong tmg 4,43 lan, 6,36 lan, 7,95 lan va
10,78 1an so voi ham luong chondrotin sulfate tao
thanh & mau thay phan sun c4 héi bang enzym
neutrase, flavourzyme, alcalase va papain. Két qua
nay mot lan nita cho thay hén hop enzym alcalase -
papain c6 kha nang thily phan sun cé hoi giai phong
chondroitin sulfate manh mé hon so véi cac enzym
papain, alcalase, flavourzyme va neutrase.

Két qua nay co thé duoc ly giai: trong cau truc
ctia moé sun chondrotin sulfate thuong gan két voi
protein bang lién két o - glycosid tao thanh mot
proteoglycan (PG) (glucoprotein) [3, 5, 8, 9] nam
phia trong ciia mé sun. Dudi tic déng ctia enzym
protease, cau tric mo sun bi pha vo gidi phong ra
chondroitin sulfate hoa tan trong nudc. Do vy, ham
luong chondrotin sulfate tao thanh & mau thuy phéan
sun ca hoéi bang enzym ting theo thoi gian thay
phan.

T nhitng phan tich & trén cho thay, st dung
hon hop enzym alcalase - papain thiy phan sun ca
hoi sé tao ra ham luong chondroitin sulfate trong
dich thiy phan cao hon cac enzym protease khac da
st dung.

3.5. Anh huéng thoi gian thity phan va loai
enzym protease t¢i ham lugng Ny,

Tién hanh 5 mau thi nghiém thiy phan hon hop
sun ca héi bang 5 loai enzym: neutrase, flavourzyme,
alcalase, papain va hon hop enzym alcalase — papain
va sau cac khoang thoi gian: 0 gio, 1 gio, 2 gio, 3 gio,
4 gio, 5 gid va 6 gio thiy phan, tién hanh lay dich
thiy phan dé danh gia ham luong Nyy, Két qua duoc
thé hién trén hinh 7.
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Hinh 7. Sy thay ddi ctia ham luong Nyg; theo
thoi gian thiy phan va loai enzym protease

Hinh 7 cho thiy, ham luong Ny, tao thanh
trong cac mau thuy phan theo thoi gian déu tang
nhung mtrc d6 tang cham va khac nhau khong nhiéu.
Cu thé, sau 6 gi¢ thiy phan, cac mau thiy phan sun
ca hoi bang enzym: neutrase, flavourzyme, alcalase,
papain va hon hop enzym alcalase - papain c¢6 ham
luong Nyy; cao tuong ting so voi ban dau la 1,25 lan,
1,24 lan, 1,24 1an, 1,23 lan va 1,23 lan so vo6i ham
luong Nyy; ban dau. Két qua nay cho thdy, cac mau
thiy phan sun ca hoi bang hén hop enzym alcalase -
papain, enzym alcalase va papain c6 ham lwong Nyys
tao thanh thap hon khong dang ké so voi cac mau
thtty phan khac va khong c6 y nghia thong ke. Két
qua nghién ctu nay khi so sanh véi cac nghién ctu
thay phan sir dung enzym protease ctia Vit Ngoc Boi
va cong su (2015), Pinh Htu Poéng va cong su
(2020), Tran Canh Dinh va cong su (2010) [4, 7, 8]
ciing cho quy luat twong tu d6 1la ham luwong Ny, tao
thanh trong cidc mau thay phéan theo thoi gian déu
tang, nhung muic do ting cham & cac mau thi nghiém
va khac nhau khong nhiéu gitra cac mau thi nghiém.

T tat cad nhimg phan tich & trén cho thay, st
dung hon hop enzym alcalase - papain trong qua
trinh thay phan sun ca hoi sé tao thanh dich thay
phan c6 ham luong protein hoa tan, peptid, Naa va
chondroitin sulfate tao thanh theo thoi gian thay
phan cao hon cac enzym protease khac da st dung
nhu neutrase, alcalase, flavourzyme, papain. Mat
khac, ham luong Nyys tao thanh trong cac mau thay
phan sun ca hoi lai thap va tuong duong véi nhau.
Két qua nay cho phép lua chon hon hop enzym
alcalase - papain 1am tac nhan thiy phan sun c4 hoi
(Salmon salay dé thu dich thiy phan chaa

chondroitin sulfate va cac thanh phan khac.
4. KET LUAN

Cac enzym: neutrase, alcalase, flavourzyme,
papain va hoén hop enzym alcalase - papain déu co
kha nang thily phan sun ca hoéi & diéu kién pH tu
nhién, ty 1é enzym bo sung 0,4%, luong nudc b sung
100% va nhiét do thiy phan 55°C.

Trong cung diéu kién thiy phan & pH tu nhién
ctia hon hop sun ca hoi, luong nudc bs sung 100%, ty
lé enzym b6 sung 0,4% va nhiét do thay phan 55°C,
hén hop enzym alcalase - papain c6 kha nang thuay
phan sun c4 héi tao thanh luong protein hoa tan,
peptid, acid amin, chondroitin cao hon nhiéu lan so
v6i cac enzym khac da thit nghiém.
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EFFECTS OF HYDROLYTIC TIME AND ENZYME TYPES TO THE HYDROLYTIC OF
SALMON CARTILAGE COLLECT CHONDROITIN SULFATE BY PROTEASE

Dinh Huu Dong, Nguyen Cong Binh

Summary

In this paper, we present a part of research results on hydrolyzing salmon cartilage (Salmon salar) by a
mixture of enzymes alcalase - papain. The results showed that the enzymes: neutrase, alcalase, flavourzyme,
papain and the alcalase - papain enzyme mixture were capable of hydrolysing the salmon cartilage mixture,
but under the same test conditions, the alcalase - papain enzyme mixture was also able to hydrolyze the
salmon cartilage mixture achieve higher hydrolysis efficiency than the above single enzymes. Specifically,
under hydrolysis conditions at natural pH, 0.4% enzyme ratio, 100% water addition and 55°C hydrolysis
temperature, alcalase - papain enzyme mixture is able to hydrolyze salmon cartilage hydrolyzate containing
soluble proteins, peptides, amino acids, chondroitin sulfate, respectively 1.43 times higher, 2.81 times, 2.31

times, 12.19 times more than the original.

Keywords: Neutrase, alcalase, flavourzyme, papain, chondroitin sulfate, salmon cartilage, hydrolysis.
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