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TOM TAT

Bai bdo nay cong bé két qua nghién civu dnh hiong ciia nong dé enzyme dén qud trinh thity phin sun cd
mdp (Carcharhinus dussumieri) bang hon hop enzyme alcalase-papain. Két qua nghién civu cho thdy nong do
enzyme va thoi gian thity phan c6 anh hwéng manh dén ham leong protein hoa tan, peptid, Naa, chondroitin
sulphate va N, , tao thanh trong dich thiy phan sun ca map bang hon hop enzyme alcalase-papain. Két qua
nghién citu ciing cho thay nong do hon hop enzyme alcalase-papain thich hop cho qud trinh thity phin sun cd
mdp la 0,3%. Sau 10h thiyy phdn sun cd mdp bang hon hop enzyme alcalase-papain véi nong do enzyme 0,3%,
nhiét @é thity phdn 50°C, thity phan & pH tir nhién (6,8), khoi lwong mau 2kg va 1y 1é nwée bo sung 2 lit, dich
thity phdn c6 ham luong protein hoa tan, peptid, Naa, chondroitin sulphate va N, cao gdp 7,06 lan, 3,68 lan,

9,01 lan, 83,42 lan va 1,27 lan so v6i ban ddu.
Tir khéa: hon hop alcalase - papain, protein, peptide, Naa, N,

NH3'
ABSTRACT

This paper focused on the research to determine the effect of the enzyme concentration on hydrolyzing

chodproitin sulphate, sun ca mdp, thuy phan.

shark cartilage (Carcharhinus dussumieri) by the alcalase-papain enzyme mixture. The results showed that
the enzyme concentration and hydrolysis time strongly affected the content of soluble proteins, peptides, Naa,
chondroitin sulphate, and N, formed in shark cartilage hydrolyzate. The results also indicated that the
alcalase-papain enzyme mixture concentration of 0.3% was suitable for shark cartilage hydrolysis. After 10
hours of shark cartilage hydrolysis by alcalase-papain enzyme mixture at concentration of 0.3%, temperature of
50°C, natural pH (6.8), sample weight of 2 kilograms and the additional water ratio of 2 liters, the hydrolyzate
had the content of protein, peptide, Naa, chondroitin sulphate, and Ny higher than 7.06 times, 3.68 times,
9.01 times, 83.42 times and 1.27 times higher than that in the original.

Key words: mixture of alcalase-papain enzyme, protein, peptide, Naa, N,,,., chodroitin sulphate, shark
cartilage, hydrolysis.

I. MO DAU

Tur xua nguoi ta da biét sun ca map c6 kha
nang lam sang mat, kha niang ¢ ché sy hinh
thanh cac vi mao mach tan sinh nén c6 thé han
ché cac khdi u, c6 kha ning wre ché hé mién dich
nén giup giam nhe cac chimg mién dich nhu
dau nhirc xwong, vay nén, ... [5]. Sun c4 map co
chira chondroitin sulfat 1a thanh phan chiém ty
1¢ chinh tao nén ciu tric cuia mé sun, hoat dich
bao quanh khép, gitip boi tron sun khop [6].
Do vay, sun ca map con thuong duoc diéu ché
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thanh céc loai thuc phdm chirc ning hd tro diéu
trj cac bénh vé xwong khép va mit [6]. Tuy
vay, mo sun no6i chung va sun ca map noi riéng
thuong duoc cau tric boi cac protein khong tan
trong nudc nén con ngudi rat kho hap thy cac
chat tir mé sun [3, 5, 6, 7, 10]. Chung t6i tién
hanh nghién ctru thu nhan cac chat tw nhién tir
sun ¢4 mép bang phuong phao thay phan sun
c4 map tuoi bang phuong phap thuy phan sir
dung enzyme protease va thu dich thuy phan
dinh huéng cho viéc st dung lam thyc pham
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hd trg phong chéng thoai hoa sun khép. Trong
bai bao nay, chung t6i tiép tuc cong bd nghién
ctru vé& anh huéng ndng d6 hdn hop enzyme
alcalase - papain va thoi gian thiy phan dén
qua trinh thiy phan sun céd map.

II. NGUYEN VAT LIEU VA PHUONG

PHAP NGHIEN CUU
1. Nguyén vit liéu
1.1. Sun ca mdp:
Ca map trang (Carcharhinus dussumieri

(Muller & Henle, 1839)) duoc thu mua nguyén
con tai cac tau khai thac tai vung bién Khéanh
Hoa. Ca tuoi co trong lugng trung binh 40-
60kg/con. C4 mdp dugc khai thac trong thoi
gian tu thang 3+7 va thang 9+12 hang nam.
Sau thu mua, thu toan bd vay ca, sun ca va van
chuyén vé phong thi nghiém. Tai phong thi
nghiém, tién hanh xir 1y loai bo thit, mo lién
két, lam sach, cép dong va bao quan dong o
-20°C dé dung trong sudt qua trinh nghién ctru.

Hinh 1. Hinh anh vé sun ca map (Carcharhinus dussumieri) da xir ly.

1.2. Enzym alcalase

Enzym alcalase 2.4L 1a ché pham protease
thuong mai do hang Novozyme - Pan Mach
cung cip. Alcalase thudc nhom enzyme serine
endopeptidase c6 cac dac tinh k¥ thuat nhu
sau: pH thich hop trong khoang 6 - 8, nhiét d6
thich hop 30 - 65°C, hoat tinh 2,4AU/g dugc
bao quan ¢ 0 - 5°C.
1.3. Enzym papain: Papain thuong mai c¢6 hoat
tinh >2,0 mAnsonU/mg (co chat hemoglobine,
pH 6, nhiét do 35,5°C) do Merck - Ptic san
XUuat. Papain la mot enzyme chiu dugc nhiét do
tuong ddi cao. O dang nhya kho, papain khong
bi bién tinh trong 3 gio & 100°C, con ¢ dang
dung dich, papain bj mt hoat tinh sau 30 phut
0 82,5°C. Papain c6 pH thich hop 4,5 - 8.5, dé
bi bién tinh & pH<4,5 va & pH >12.

2. Phwong phap nghién ciru
2.1. Cac phwong phap phan tich:

* Dinh lwgng Nito axit amin (N ): theo
TCVN 3708-1990 Thuy san- Phuong phap xac
dinh ham Iugng Nito amin.

* Dinh lwgng Nito ammoniac (N ,.): theo
TCVN 3706-1990 Thiy san — Phuong phap
xac dinh ham Iugng Nito ammoniac.

* Xac dinh hoat dg protease theo phwong
phép Anson [1, 2, 9]

Nguyén tic cta phuong phap: ding protein
casein 1am co chat xac dinh hoat d6 thity phan
protein cua enzyme protease trén co s¢ dinh
lwong san phdm duogc tao thanh trong phan
g bang phan tmg mau véi thude thir Folin -
Ciocalteau. Dya vao d6 thi chuan tyrosine dé
dinh lugng twong g voi lugng san pham tao
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thanh dudi tac dung ctia enzyme.

- Dinh lwgng protein hoa tan theo phwong
phap Lowry [1, 9]:

Nguyén tic ciia phuong phéap 1a cac axit
amin c6 vong thom, Tyr va Trp c6 mat trong
protein s& phan ung voi thude thir Folin-
Ciocalteau tao thanh phtrc chat mau xanh den
c6 do hép thu cuc dai ¢ budc song 650nm. Dya
vao dudng chuan protein nguoi ta c6 thé dinh
lugng ham lugng protein.

- Xac dinh ham luwgng peptid [1]: ham
luong peptid dugc dinh lwong dva vao duong
chuin tyrosine. Lay lg mau thuy phan cho
thém 9ml nudc cat sau d6 khudy déu trong
khoang 5 <10 phut roi ly tam lay dich trong
dé xac dinh ham lugng peptid nhu sau: léy 2
ong nghiém sach 1 ong thi nghiém va mgt ong
db6i ching. Ong thi nghiém: hat chinh xac 2ml
dung dich loc ¢ trén cong vdi 2ml Trichloacetic
acid (TCA) 20% dé 30 phut roi loc qua gidy
loc thu dich loc. Lay mot ng nghiém sach cho
vao 1ml dich loc + Sml dung dich Na,CO, 0,4
M lic déu, rdi cho vao 1ml Folin dé 20 phut SO
mau & budc song 660 nm. Ong d6i ching: 1ay

Iml dung dich TCA 10% + Sml Na,CO, 0,4
M + 1ml folin dé 20 phut dem so mau. Tmh
két qua: dua vao duong chuan dé tinh luong
tysosin tuong tng.

Ham lugng peptid dugc tinh theo cong thic:

. mg tyrosine
Peptid (mg/ml) = ———
ml mau
2.2. Phwong phap dinh luong chondroitin
sulfate (CS) bang phwong phdp so mdu theo
Farndale va cong su [8]

Nguyén ly: Duwa trén sy thay doi trong
quang phd hip thuy cia DMMB (1,9
Dimethylmethylene) khi tac dung voi
chondroitin sulfate (glycosaminoglycan sulfate)
& bude song 525nm. Dua vao duong chuan cua
chondroitin sulfate A (gdc sulfate gin & vi tri
C-4 (chondroitin-4-sulfate), CS4) véi DMMB
dé xac dinh ham luong chondroitin sulfate.
Phuong phéap nay c6 d6 nhay cao, c6 thé dinh
tinh va dinh lyong ham lugng CS ¢ muc pg.
2.3. Phurong phdp bé tri thi nghiém

BG tri thi nghiém dé xac dinh néng do hon
hop enzyme alcalase - papain thily phan sun ca
map dugc trinh bay ¢ hinh 2.

*do pha lodng

Sun ca map tuoi

!

Rira

Xay nhd

Thiy phan bang hdn hop alcalase - papain v6i nong d khac nhau

. !

| .

0,1% 0,2% 0,3%

0,4% 0,5%

- '

Phan tich

Lua chon néng do enzyme thich hop

Hinh 2. So d6 thi nghi¢m xac dinh ndng d9 hdn hop alcalase-papain thich hgp cho qua trinh
thiy phéan sun ca méap.
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Vi sun ca map da xu ly, dugc ra dong, ria,
xay nho bang may xay va dugc sir dung dé lam
nguyén liéu nghién ctru thay phan bang hdn
hop enzyme alcalase - papain. Tién hanh 5 mau
thi nghiém thity phan sun ca map bang hdn hop
enzyme alcalase-papain voi nong do ciia hon
hop enzyme khéac nhau: mau 1: 0,1%, mau 2:
0,2%, ..., mau 5: 0,5%. Cac mau thuy phan déu
st dung 2kg hon hop sun ca map, ty 1¢ alcalase/
papain trong hdn hop 60/40, lugng nude bd
sung 1a 2 lit, thay phan & pH tu nhién cua hon
hop sun ca map (pH 6,8) va nhiét do thuy phan
50°C. Sau cac khoang thoi gian: Oh, 2h, 4h, 6h,
8h va 10 gio thity phén, tién hanh 14y mau dich
thuy phan dé danh gia ham luong protein hoa
tan, ham lugng peptid, ham luong N_, N . V’é
ham lugng chondroitin sulphate tao thanh. K&t
qua danh gia la co sd dé lya chon n(‘Bng do hén
hop enzyme thich hop cho qua trinh thuy phan
sun c4 map.

2.4. Thiét bi va héa chdt

- Thiét bi: sir dung céc thiét bi hién c6 tai
Trung tdm Thi nghiém Thuc hanh — Truong
Pai hoc Nha Trang va Truong Pai hoc Cong
nghiép Thyc phim - TP. HCM: May so mau
UV-VIS DR6000 - Hach (M¥); Bé én nhiét
MEMMERT WNB14 - Buc, May ly tam lanh

téc 4 cao HERMLE Z36HK - Dirc, Hé thong
phan tich ham lugng nito/protein theo phuong
phap Dumas (Puc), Bon nudc diéu nhiét
Memmert WNB22 (Pirc), ndi thity phan dung
tich 30 lit (Viét Nam),...

- Cac hoa chit sir dung trong thi nghiém
déu 14 hoa chat tinh khiét do hing Merck - Ptic
cung cép.

2.5. Phurong phdp xir Iy 56 liéu

MGdi thi nghiém déu tién hanh lap lai 3 lan
ddc lap va s6 lidu 1a két qua trung binh cuta cac
1an thi nghiém. Kiém tra su khac biét gilra cac
s6 lidu thong ké bang phin mém Statgraphics
Centurion XVII trial.

III. KET QUA NGHIEN CUU VA THAO
LUAN
1. Anh hudng thoi gian thity phin va nong
dd hoén hop alcalase-papain t6i ham luwong
protein hoa tan

Tién hanh 5 mau thi nghiém thuy phan sun
c4 méap bang hon hop enzym alcalase - papain
v6i nong do6 khac nhau: 0,1%, 0,2%, 0,3%,
0,4% va 0,5%. Sau cac khoang thoi gian: Oh,
2h, 4h, 6h, 8h va 10 gio thity phan, tién hanh
ldy mau dich thity phan dé danh gia ham lugng
protein hoa tan. Két qua dugc thé hién trén
hinh 3.
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Hinh 3. Anh huéng ciia nong do hdn hgp enzyme alcalase-papain va thoi gian thity phan
dén ham lwgng protein tao thanh trong dich thiiy phan sun ci map.
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Tir két qua phan tich ¢ hinh 3 cho thay theo
thoi gian thuy phén ham lugng protein hoa tan
tao thanh trong tat ca cac mau thuy phan thiy
phan sun c4 map bang hon hop alcalase-papain
déu tang theo sy ting ndng do enzyme va thoi
gian thuy phan nhung muc d6 tang khac nhau
tuy thudc vao néng do enzyme. Cu thé, sau
2 gio thuy phéan, ham lugng protein hoa tan
cta dich thuy phan sun c4 map bang hdn hop
enzyme alcalase-papain & ndng do enzyme
0,1%, 0,2%, 0,3%, 0,4% va 0,5% la 4,45 g/kg,
5,37g/kg, 6,24g/kg, 6,34g/kg va 6,46g/kg, cao
gip 2,23 14n, 2,69 14n, 3,12 14n, 3,17 1dn va 3,23
1an so v6i ban dau. Sau 10 gio thity phan, ham
luwong protein hoa tan cua dich thuy phan sun
¢4 map v6i ndng d6 hdn hop enzyme alcalase-
papain su dung 0,1%, 0,2%, 0,3%, 0,4% va
0,5% la 10,16 g/kg, 12,98g/kg, 14,12g/kg,
14,67g/kg va 14,89g/kg, cao gap twong (mg so
v6i ban dau 1a 5,08 1an, 6,49 lan, 7,06 lan, 7,34
lan va 7,45. Két qua nay cho thay khi ting ndng
dd hén hop enzyme alcalase - papain tir 0,1%
+0,3% thi ham lugng protein hoa tan tao thanh
trong dich thily phéan ting manh theo thoi gian
va ting manh theo chiéu ting nong do enzyme.
Tuy véy, khi ting ndng d6 hdn hop enzyme
alcalase - papain > 0,3% thi ham lugng protein
hoa tan tao thanh trong dich thuy phan lai co
xu thé ting cham lai va khong tuong xtng véi
muc d¢ tang néng dd enzyme. Mat khac, Kkét
qua danh gia ciing cho thiy sy khac biét vé
ham [ugng protein hoa tan tao thanh trong dich
thity phan & cac mau bo sung 0,3%, 0,4% va
0,5% khong dang ké, khong c6 v nghia thong
ké. Nhur vay, khi ting ndong d6 hon hop enzyme
alcalase - papain > 0,3% thi khong lam tang
dang ké ham luong protein hoa tan trong dich
thuy phan din t6i néu ting ndng do hdon hop
enzyme alcalase - papain > 0,3% s& dan toi
lang phi enzyme.

Két qua nghién ciru ctia chung toi ciing c6
nét trong déng v6i mot sé nghién ctru da cong
b trude day. Cu thé, nam 2004, Vii Ngoc Boi
khi nghién ctru vé qua trinh thily phan protein
c4 mdi va ca com bang enzyme protease tir B.
subtilis S5 cho thdy nong do enzyme protease
tor B. subtilis S5 thich hop cho qua trinh thuy
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phan co thit ca méi 13 0,3% va ndng do enzyme
protease tr B. subtilis S5 thich hop cho qua
trinh thuy phan c4 com trong san xuit nudc
mam 14 0,2% [1]. Nam 2010, Tran Canh Dinh
tién hanh thiy phan hdn hop sun ca map kho va
twoi bang enzyme protease cho rang nong do
enzyme protease thich hop 1a 0,2% [3].

Tir nhitng phdn tich ¢ trén cho thdy khi xét
theo khia canh ham luwong protein hoa tan thi
sit dung hon hop enzyme alcalase - papain voi
nong dg 0,3% la phit hop cho qud trinh thity
phdn sun ca map.

2. Anh hwéng thoi gian thity phan va ndng
dd hon hop alcalase-papain t6i ham lwong
peptid tao thanh

Tién hanh 5 mau thi nghiém thuy phan sun
¢4 map bang hdn hop enzym alcalase - papain
v6i nong d6 khac nhau: 0,1%, 0,2%, 0,3%,
0,4% va 0,5%. Sau cac khoang thoi gian: Oh,
2h, 4h, 6h, 8h va 10 gio' thuy phan, ldy mau
dich thuy phan dé danh gia ham lugng peptid.
Két qua duoc thé hién trén hinh 4.

Tir két qua phéan tich ¢ hinh 4 cho thiy
cling giébng nhu ham luong protein, ham
luong peptid tao thanh trong tat ca cic mau
thiy phan thuy phin sun c4 mip biang hdn
hop enzyme alcalase-papain déu ting theo
ndng do enzyme va thoi gian thuy phan nhung
muc d6 ting khac nhau tiy thudc vao ndng
d6 hdn hop enzyme sir dung. Cu thé, & thoi
diém sau 2 gio thiy phan, ham lugng peptid
tao thanh trong dich thiy phén sun cd méap
bang hon hop enzyme alcalase-papain tuong
mg voi ndng do enzyme 0,1%, 0,2%, 0,3%,
0,4% va 0,5% la 0,015146mg/mL, 0,01748
mg/mL, 0,020139mg/mL, 0,020561mg/mL
va 0,020773mg/mL, cao gip twong tng 2,16
lan, 2,50 lan, 2,88 lan, 2,94 lan va 2,97 lan
so voi ban dau. O thoi diém sau 10 gio thay
phan, ham luong peptid tao thanh trong dich
thity phan sun c4 map bang hdn hop enzyme
alcalase-papain tuong img véi ndong do enzyme
0,1%, 0,2%, 0,3%, 0,4% va 0,5% la 0,019327
mg/mL, 0,02228mg/mL, 0,025735mg/mL,
0,026218mg/mL va 0,026564mg/mL, cao gip
2,76 lan, 3,18 lan, 3,69 lan, 3,75 lan va 3,80
1an so v6i ban dau. Két qua nay cho thay khi
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Hinh 4. Anh huéng ciia nong d9 hdn hop enzyme alcalase-papain va thoi gian
thity phan dén ham lwong peptid tao thanh trong dich thiiy phin sun ci map.

tang nong d6 hon hop enzyme alcalase - papain
tr 0,1% +0,3% thi ham lugng peptid tao thanh
trong dich thuy phan ciing ting manh theo
thoi gian va ting manh theo chiéu ting ndng
d6 enzyme. Nhung khi ting ndng d6 hdn hop
enzyme alcalase - papain > 0,3% thi ham luong
peptid tao thanh trong dich thiy phan ting rat
it va khong tuong ximg v6i mirc d6 ting ndng
d6 enzyme. Mat khac, két qua danh gia cling
cho thay sy khéac biét vé ham lu:orng peptld tao
thanh trong dich thity phan ¢ cac mau b sung

0,3%, 0,4% va 0,5% khong déng ke, khong co
y nghla thong ké. Nhu vay, khi ting nong do
hon hgp enzyme alcalase - papain > 0,3% thi
khong lam tang ham lugng peptid trong dich
thuy phan din t6i néu ting néng do hon hop
enzyme alcalase - papain > 0,3% s& dan t6i
lang phi enzyme.

Tuwr cac phan tich ham lwong peptid ¢ trén
cho thdy nong dé hon hop enzyme alcalase -
papain thich hop cho qua trinh thiuy phdn sun
ca mdp la 0,3%.

3. Anh huéng thoi gian thity phan va nong do
hén hop alcalase-papain t6i ham lwong Naa

Tién hanh 5 mau thi nghiém thuy phéan sun
c4 map bang hon hop enzym alcalase - papain
v6i néng d6 khac nhau: 0,1%, 0,2%, 0,3%,
0,4% va 0,5%. Sau cac khoang thoi gian: Oh,
2h, 4h, 6h, 8h va 10 gio thiy phan, liy mau

dich thuy phan dé danh gia ham luong Naa.
Két qua duoc thé hién trén hinh 5.

Két qua phan tich trinh bay & hinh 5 cho
thdy ham lugng Naa tao thanh trong tit ca céc
mau thiy phan thuy phan sun ca méap bang hon
hop alcalase-papain déu ting theo thoi gian
thily phan va nong d6 hdn hop enzyme nhung
mirc do ting cua cac mau thi nghiém sir dung
ndéng d6 enzyme khac nhau ciing khac nhau.
Cu thé, sau 2 gid thay phan, ham luong Naa
ctia dich thuy phan tuong tng véi nong do
hdn hop enzyme 0,1%, 0,2%, 0,3%, 0,4% va
0,5% la 5,21243¢g/1it, 5,21243g/lit, 7,00673g/
lit, 7,11911g/kg va 7,21414g/lit, cao gip tuong
g so v6i ban dau 1a 4,24 1an, 4,98 lan, 5,70
lan, 5,79 lan va 5,87 lan. O thoi diém sau 10
gi0 thuy phan, ham luong Naa cua dich thuy
phan syn c4 map bang hdn hop enzyme alca-
lase-papain & ndng d6 0,1%, 0,2%, 0,3%, 0,4%
va 0,5% la 8,28690¢g/1it, 9,62671g/1it, 11,08536
g/lit, 11,36078g/kg va 11,56613g/lit, cao gip
6,74 1an, 7,83 1an, 9,01 1an, 9,24 1an va 9,40 lan
so v6i ban dau. Két qua nay ciing cho thy khi
tang nong d6 hon hop enzyme alcalase - papain
tor 0,1% +0,3% thi ham luong Naa tao thanh
trong dich thuy phan sun cd mép tang manh
theo chiéu ting nong do enzyme va thoi gian
thiy phan. Trai lai, khi ting nong d6 hon hop
enzyme alcalase - papain > 0,3% thi ham luong
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Thoi gian thuy phan (gio)

Hinh 5. Anh huéng ciia nong do hdn hgp enzyme alcalase-papain va thoi gian
thity phan dén ham lwong Naa tao thanh trong dich thity phin sun ¢4 mép.

Naa tao thanh trong dich thuy phan lai ting rat
cham, khong dap ung duoc muc do tang néng
d6 enzyme. Nhur vay, khi ting ndng d6 hon hop
enzyme alcalase - papain > 0,3% thi khong lam
tang dang ké ham lugng Naa trong dich thiy
phan dan t6i néu ting nong d6 hdn hop enzyme
alcalase - papain > 0,3% c6 thé dan tdi lang phi
enzyme.

Twr nhitng phan tich o trén khi xét theo khia
canh ham luwong nito acid amin thi su dung hén
hop enzyme alcalase - papain dé thiyy phdn sun
cd mdp véi nong dp enzyme 0,3% la phit hop.
4. Anh huwéng thoi gian thiy phan va ndng
do hon hop alcalase-papain t6i ham lwgng
chodroitin sulphate tao thanh

Tién hanh 5 mau thi nghiém thity phan sun
ca map bang hdn hop enzym alcalase - papain
v6i nong do khac nhau: 0,1%, 0,2%, 0,3%,
0,4% va 0,5%. Sau céac khoang thoi gian: Oh,
2h, 4h, 6h, 8h va 10 gio thity phan, 1ay mau dich
thity phan dé danh gia ham luong chondroitin
sulphate. Két qua duogc thé hién trén hinh 6.

Két qua phan tich trinh bay & hinh 6 cho
thay ham luong chondroitin sulphate tao thanh
trong tit ca cic mau thuy phan thiy phan
sun ca map bang hdn hop alcalase- -papain
déu tang theo thoi gian thiy phan va nong
dd hdn hgp enzyme nhung murc do ting khac
nhau tuy thudc vao nong do enzyme. O giai
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doan sau 2 gio' thuy phan sun c4 map bang
hon hop enzyme alcalase-papain, ham lugng
chondroitin sulphate tao thanh trong dich thiy
phan ctia cic mau thi nghiém sir dung enzyme
v&inong d6 0,1%, 0,2%, 0,3%, 0,4% va 0,5% 1a
7,33062mg/mL, 9,11400mg/mL, 9,84540mg/
mL, 10,43168mg/mL va 10,54282mg/mL, cao
gap tuong ng so v6i ban dau 1a 18,85 lan,
23,43 1an, 25,31 lan, 26,82 1an va 27,10 lan. O
thoi diém sau 10 gio thiy phan sun ca map bang
hon hop enzyme alcalase-papain, ham luong
chondroitin sulphate cua dich thiy phan tuong
ung véi néng do enzyme da su dung 0,1%,
0,2%, 0,3%, 0,4% va 0,5% la 23,23486mg/
mL,  28,40800mg/mL,  32,44880mg/mL,
33,05696mg/mL va 33,09104mg/mL, cao gip
tuong Ung 59,73 lan, 73,03 lan, 83,42 lan,
84,98 1an va 85,07 lan so voi ban dau. Két qua
nay cho thay khi ting ndong do hon hop enzyme
alcalase - papain tr 0,1% +0,3% thi ham luong
chondroitin sulphate tao thanh trong dich
thity phan ting manh theo chiéu ting nong do
enzyme. Tuy vay, khi ting ndng d6 hdn hop
enzyme alcalase - papain > 0,3% thi ham luong
chondroitin sulphate tao thanh trong dich thuy
phan c6 xu hudng ting cham lai va muac do
tang khong tuong xtng véi mirc d6 ting nong
d6 enzyme. Mit khac, két qua danh gia ciing
cho théy su khac biét vé ham luong chondroitin
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Hinh 6. Anh hwéng ciia nong do hdn hgp enzyme alcalase-papain va thoi gian thity phan
dén ham lwgng chondroitin sulphate tao thanh trong dich thity phin sun ca map.

sulphate tao thanh trong dich thuy phan ctia cac
mau bd sung enzyme voi néng do6 0,3%, 0,4%
va 0,5% khong dang ké, khong c6 y nghia
thong ké. Nhu vay, khi ting nong d¢ hdn hop
enzyme alcalase - papain > 0,3% thi khong lam
tang dang ké ham luong chondroitin sulphate
trong dich thity phan dan t6i khi ting ndng do
hdn hop enzyme alcalase - papain > 0,3% sé&
dan t6i lang phi enzyme.

Tw nhitng phan tich ¢ trén khi xét theo
khia canh ham luwong chondroitin sulphate tao
thanh thi nong dé hén hop enzyme alcalase -

papain thich hop cho qua trinh thuy phan sun
cda mdp la 0,3%.
5. Anh hwong thoi gian thity phan va nong
dd hon hop alcalase-papain t6i ham hrong
NNH3 , ~

Tién hanh 5 mau thi nghiém thiy phan sun
ca map bang hon hop enzym alcalase - papain
v6i néng do khac nhau: 0,1%, 0,2%, 0,3%,
0,4% va 0,5%. Sau cac khoang thoi gian: Oh,
2h, 4h, 6h, 8h va 10 gio thay phan, 1iy mau
dich thiy phan fié danh gia ham luong N_..
Keét qua duoc thé hién trén hinh 7.
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Thoi gian thuy phan (gio)

Hinh 7. Anh hwéng ciia ndng d hn hgp enzyme alcalase-papain va thoi gian thity phan
dén ham lugng N_,;; tao thanh trong dich thuy phéin vi sun ca mip.
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Tir két qua phan tich ¢ hinh 7 cho thdy ham
luong N .. tao thénhNtrong cac mau thily phan
sun ca map bang hon hop enzyme alcalase-
papain v&i nong do enzyme sir dung khac nhau
déu ting theo thoi gian thily phan nhung mirc
do tang cham va khac nhau khong dang ké giita
c4c mau thi nghiém. Cu thé, sau 10 gio thuy
phan sun c4 map bang hdn hop enzym alcalase
- papain, cac mau thuy phan sir dung enzyme
v6i nong do: 0,1%, 0,2%, 0,3%, 0,4% va 0,5%
déu c6 ham luong N, tang trong khoang tur
1,13-1,27 lan so voi ban dau va su chénh 1éch
vé ham lugng N, gifra cdc mau thi nghiém
khong c6 y nghia thong ké.

IV. KET LUAN VA KIEN NGHI
Tur cac két qua nghién ctru ¢ trén cho phép

1) Nong d6 hdn hop enzyme alcalase-
papain va thoi gian thily phan cé anh huong
manh dén ham luong protein hoa tan, peptid,
Naa, chondroitin sulphate va NNH3 taoNthénh
trong dich thuy phan sun ca map bang hon hop
enzyme alcalase-papain.

2) Nong d6 hdn hop enzyme alcalase-papain
thich hop cho qua trinh thuy phan sun ca méap
12 0,3%. Sau 10h thity phan sun c4 map bang
hdn hop enzyme alcalase-papain véi nong do
enzyme 0,3%, nhiét d¢ thuy phan 50°C, thuy
phan & pH ty nhién (6,8), khdi lugng mau 2kg
va ty 1& nudc bd sung 2 lit, dich thity phan
c¢6 ham luong protein hoa tan, peptid, Naa,
chondyoitin sulphate va Nyy;; €ao gip ‘7,06 lan,
3,68 lan, 9,01 lan, 83,42 lan va 1,27 lan so vdi
ban dau.
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