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Tom tat

Glycosaminoglycans sulphate (GAGs) thuéc nhom proteoglycans la mét loai polysacchar/de phtre tap trong
co thé dong véat. Mot thanh phén chinh ciia GAGs Ia Chondroitin sulfate (CS) duoc st dung trong diéu tri
viém khép, chéng thodi héa khép. Glycosaminoglycans sulphate cé thé duoc thu nhén tir cac mé sun déng
vét: bo, heo, ga, ca map,v.v.... Do doé viéc thu nhan Glycosaminoglycans sulphate tcr nguén phu phém cla
céng nghiép thuc phdm sé cé y nghia thiét thuc & Viét Nam dé thay thé hang ngoai nhép. Nghién ctru nay
nhadm xac dinh diéu kién thiy phén t6i wu sun rc ga bdng enzyme Alcalase 2.4 L dé hiéu suét thu nhan
Glycosaminoglycans sulphate dat cao nhat. Két qua nghién ctru da chi ra diéu kién téi wu cho qua trinh thiy
phén thu nhan Chondroitin sulfate béng Alcalase la pH = 7,0; nhiét d6 = 54 °C; ham lwong enzyme/co chét =
4%V/Wpro va thoi gian = 212 phut. Khi d6, ham lwong Glycosaminoglycans sulfate (%) dat theo mé hinh toi
wu 13 27,78% so véi chat kho. Ché phdm Glycosaminoglycans sulfate dang bot dat ham lwong
Glycosaminoglycans sulfate 1a 53,61%; ham luong Chondroitin sulfate duoc kiém bang phuwong phdp HPLC
dat 37,32% so voi lugng bét thanh phe‘im (tinh theo chat kho).

Tw khéa: Chondroitin sulfate, Glycosaminoglycans, Alcalase, sun (rc ga, thiy phan.
Abstract

Glycosaminoglycans sulphate (GAGs) belonging to a family of proteoglycans are complex natural
polysacchrides in animals. Chondroitin sulfate (CS) is a major class of Glycosaminoglycans sulphate used
for treatment of arthritis, especial osteoarthritis. Glycosaminoglycans sulphate can be extracted from
cartilage of as cows, pigs, chicken, sharks, etc. The extraction of Glycosaminoglycans sulphate from
agricultural waste sources for food supplements is meaningful for Vietnam to substitute the exported
material. Our research is aimed to determine the optimal condition of hydrolysis of chicken keel cartilage by
Alcalase 2.4 L to obtain Glycosaminoglycans sulphate. The optimal values for the hydrolysis process are pH
at 7,0; temperature at 54°C; the ratio of enzyme and substances at 4 %Vv/wpro and hydrolysis time of 212
minutes. Meanwhile, Glycosaminoglycans sulphate sulfate content are obtained according to the predictions
of the model at 27,78% (dry weight of raw material). Glycosaminoglycans sulphate powder product was
found to be Glycosaminoglycans sulphate: 53,61% (dry basis); Chondroitin sulfate determined by HPLC:
37,32% (dry basis).

Keywords: Chondroitin sulfate, Glycosaminoglycan, Alcalase, chicken keel cartilage, hydrosis.

disaccharide acid D-glucuronic (GlcA) va N-acetyl-
D-galactosamine (GalNAc), cac gbc duong nay duge
sulfate hoa tai cac vi tri va sb lugng khac nhau [2].
Ngudn ngoai sinh CS d6i véi co thé da phan duoc

GAGs 1a mét polysaccharide mach dai va thang,
don vi bao gobm mot hexosamin (N-

acetylglucosamin hodc N-acetylgalactosamin) va mot
acid uronic (acid glucuronic hodc iduronic).
Glycosaminoglycan (GAGs) bao gom 5 loai
polysaccharide: Chondroitin sulfate (CS), Heparan
sulfate, Keratan sulfate, Dermatan sulfate va acid
Hyaluronic (HA) [1]. Chondroitin Sulphate 1a hop
chat hitu co thudc nhom mucopolysaccharide hay
proteoglycan, 1a mot cdu tao tir cac don vi co ban la
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trich ly tr dong vat, va dugc ché bién thanh thuc
phdm chirc ning Chondroitin sulfate dang vién nén
hodc dang bot co thé két hop cing véi Glucosamin
sulfate, 1a mét loai thuc phém chirc ndang dugc su
dung phé bién ¢6 tac dung hd trg diéu tri cac bénh
thoai hoa khép va viém xuong khdp; cling nhu ¢6 vai
trod quan trong trong sy tai tao, lam chdm qua trinh 130
héa ctia 16p sun khop, xuong, gidc mac mat va thanh
dong mach [3], [4], [5]. Co ché tac dung ctia CS trong
viéc 1am giam bénh 1y xwong khép bang cach tc ché
enzyme elastase, chit gay thoai héa sun khép, va kich
thich qué trinh tong hop céc proteoglycan. Nhiing thur
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nghiém lam sang ciing ching té dugc tinh khang
viém nhiém cua CS, CS trc ché hoat dong ciia TNF-a
lam gidm bénh viém ruft (IBD) va bénh vay nén
(Osterman MT. va Lichtenstein GR. (2007)) [6].
TNF-a c6 thé lién két v6i CS (E) v6i ndng d6 cao, co
thé @c ché biéu hién cua nhitng phan t& pro-
inflammatory, lam gidm IL-1p tao ra sy hodn vi cua
NF-kB va TNF-a tao ra NF-kB [7]. CS ciing trc ché
biéu hién cua nhitng phan tir tién viém, lam giam IL-
1B tao ra su hoan vi cua NF-kB va TNF-a tao ra NF-
kB khang viém cho co thé theo ghi nhan cua C.
Jomphe va cac cong sy (2007) [8]. Tai Viét Nam da
¢6 cac nha nghién ciru V& Hoai Bic, Pd Ngoc Tu
cung cac cong sy (2010) da nghién ctru thuy phan sun
c4 dudi va ci map bang enzym protease ngoai bao
cua 3 chung vi khudn B26, Bio2, MF34, dugc phan
lap tir 11 chung gidng vi khuan c6 kha nang sinh
enzym protease ngoai bao loai vi sinh trén co chat
xwong sun. Nhom tac gia dd nghién ctru diéu kién
trich ly t&i wu CS béi timg loai protease ciia 3 ching
vi khudn trén, cho két qua protease cua chung B26 va
MF34 c6 hoat tinh cao nhit tai pH 8,5; & 50 °C. Ham
lugng CS trong xuong sun ca nham (Carcharhinus
Sorrah) theo dat khoang 8,6 % va tuong tng 1a 6,02
% trong xwong sun ca dudi (Dasyatis Kuhlii) [9].

2. Vit liéu va phwong phap
2.1. Vit liéu

Sun trc ga duoc thu nhan tir giéng ga thit cong
nghiép tir 8 — 10 thang tudi. Sau khi xt 1y 1am sach
phﬁn thit bam thi sun tc dugc bao quan lanh dong ¢ —
18 °C cho dén khi sir dung. Enzyme Alcalase 2.4L
(Novozymes, USA) duoc san xuit tir vi khuan
Bacillus Licheniformis. Chondroitin Sulfate chuan f-
glucuronic  acid-(1—3)-N-acetyl-p-galactosamine-4-
sulfate-(1—4) dugc mua tir Sigma-Aldrich Co. LLC.

2.2. Bo tri thi nghiém

Sun rc ga duogc loai sach nhitng mang thit bam,
dugc ngdm trong dung dich mudi 3%. Sau d6 xay sun
bang méay xay thanh nhiing miu nho kich thudc
khoang 1,0 x 1,0 mm. Mau sun xay duoc phdi tron
voi nudc & ty 1€ nhét dinh, dugc gia nhiét, thoi gian
15 phat. Mau dugc 1am ngudi, thuy phan trong bé
didu nhiét co lic ddo 120 vong/phut nhim tang kha
ning tuong tac giita enzyme va co chat cho qué trinh
thily phan hiéu qua hon. Cac diéu kién khao sat: Ty 1¢
sun:nude (1:4; 1:6; 1:8; 1:10; 1:12), pH (5,5; 6,0; 6,5;
7,0; 7,5; 8,0), nhiét do (45, 50, 55, 60, 65 va 70 °C),
ham luong enzyme/co chit (0, 1, 2, 3, 4, 5% V/Wpro),
v6i hoat d6 enzyme 1560 U, thoi gian thily phan (60,
120, 180, 240, 300 phut).

2.3. Phwong phdp phan tich

2.3.1. Xdc dinh thanh phdn co ban cia sun ikc ga
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Phan tich cac thanh phan co ban (d6 am, protein
tong, lipid, carbohydrate tong, tro) theo dbi tuwong
phén tich thudc nhom thit va cac san phém thit. Xac
dinh cac thanh phan cua nguyén liéu: do am theo
TCVN 8135:2009 (twong duong ISO 1442:1997),
ham lugng protein tong thong qua ham luong Nito
téng theo phuong phap Kjedahl TCVN 8314:2009
(twong dwong ISO 937:1978), ham lugng lipid tong
theo phuong phap trich ly Soxhlet TCVN 8316:2009
(twong duong ISO 1443:1973), carbohydrate tong
theo TCVN 4295 — 86, tong theo TCVN 7142:2002.

2.3.2. Xac dinh hoat tinh cua enzyme Alcalase 2.4L

Hoat tinh cua enzyme Alcalase dugc xac dinh
theo phuong phap Anson 1937, dua vao su thily phan
co chét casein. Dinh luong san phim tao thanh trong
phan tmg mau véi thude thir Folin, két qua phan tich
dua vao d6 thi chuén tyrosine. Hoat d6 enzyme
(U/ml) dugc tinh bang luong enzyme gidi phong 1.0
pmol tyrosine tir casein t6i thiéu trong mét phut diéu
kién thi nghiém (35.5 °C; pH =7.5).

2.3.3. Xdac dinh thanh ham luong GAGs sulfate

Ham lugng GAGs sulfate trich ly tir sun trc ga
dugce xac dinh bang phuong phip so mau véi 1,9-
Dimethylmethylene blue theo Farndale va cac cong
sw (1986), st dung chdt chuin 1a Chondroitin-4-
sulfate (CS4), hép thu ¢ budc séong 525 mm [10].
Chuén bj dung dich CS4 chuan véi nong d¢ 1 mg/ml,
xdy dung dudng chuin biéu dién sy thay ddi cua cac
gia tri OD dugc do ¢ budce song 525 mm theo su thay
ddi ndng do CS4 (0, 1, 2, 4, 6 va 8 pg/ml). Dua vio
s6 doc OD, di chiéu voi @b thi CS4 chuan dé tinh ra
lugng GAGs sulfate trong dich nghién ctu.

2.3.4. Phan tich thong ké sé liéu

Tat ca cac két qua thuc nghiém dugc phan tich
bang phan mém Stagraphics Centurion (Phién ban
15.2.11.10). M&di khao sat duoc thuc hién trong ba
lin. Phuong phap phan tich phuong sai (ANOVA)
v6i kiém dinh LSD dugc st dung dé xac dinh su khéc
biét y nghia (p < 0.05) giira cac trung binh [14]. Quy
hoach thuc nghiém cdp 2 tim xoay va tdi wu hoa céc
yéu td pH, nhiét d6, ham luong enzyme/co chat va
thoi gian thuy phan, bang phan mém Modde 5.0

3. Két qua va thao luin
3.1. Thanh phan co ban ciia sun trc ga

Bang 1. Thanh phan dinh dudng cta sun tc ga

STT Thanh phén Ham lvong %
1 | Am 81.89+1.12
2 Protein 10.45+0.21
3 | Lipid 0.25+0.34
4 | Tro tong 0.57+0.12
5 | Tong Carbohydrat 6.84+0.35
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Két qua phan tich & bang 1 cho thiy nguyén liéu
ding cho nghién ctru ¢6 ham lugng cac thanh phan co
ban trong sun e ga tuoi nhu sau: 81.89+1.12% am,
10.45+0.21% protein, 0.25+0.34% lipid, 0.57+0.12%
tro tong, 6.34+0.35% tong carbohydrat. Két qua nay
cho thay c6 diém tuong ddng theo cong bd ciia S.C.
Shin va cong sy (2006): 82.85% am, 11.78% protein,
0.29% lipid. Bén canh d6 ham lugng carbohydrat
tong 12 6.84+0.35% thi cao hon so vdi cac gia tri theo
cong bd cua S.C. Shin va cong su (2006) 1a 3.87%
[11]. Su khac biét vé& ving chin nudi, ché d6 dinh
dudng, thoi tiét, khi hau,... c6 thé 1a nguyén nhan din
dén mot sé khac biét vé ham luong cac thanh phin
nhu trén.

3.2. Anh hwéng ciia ty I¢ sun: nwéc dén ham luong
thu nhian GAGs

Khi ty 1¢ sun:nudc 1a 1:4 thi ham lugng GAGs
(HLGags, %) dat gia tri thap nhét 1a 17,15+0,50%, khi
tang ty 1¢ sun:nudc 1én 1:6 thi Hgags (%) dat gia tri 1a
21,76+0,49%. Vi ty 1€ sun:nude 1én 1:8 thi HLgags
(%) tang dang ké va dat gia tri cao nhit 1a
26,45+1,00%. Khi tiép tuc tang thém lugng nudc véi
ty 16 sun:nude 1a 1:10 va 1:12 thi HLgags (%) c6 xu
hudng 6n dinh khong c¢6 su khac biét vé mit y nghia
théng k& p < 0,05, gia tri thu dwoc lan luot 13
25,9240,78% va 25,77+1,31%. Diéu nay duoc giai
thich 1a khi lugng nudc thap, kha nang tiép xuc cua
enzyme vOi co chét han che muc dd linh dong cua
enzyme thip dan téi HLgag (%) thap. Mic khac, khi
tang luong nude dén mot mirc do nhat dinh thi kha
nang tiép xtc cua enzyme va co chit dan dat muc tdi
da, protein trong proteoglycan tir sun bi thuy phén &
mirc d¢ triét dé v6i cung ham lugng enzyme st dung
do d6 giai phong ham lugng 1a cao nhét. Cang ting
luong nude trong phan ng thuy phén thi cang lam
lodng nong do _enzyme nén kha nang tiép xtic voi co
chat han ché dan t&i HLgacs (%) cling khong tang 1én
va khong c6 su khac biét vé mat y nghia thong ké véi
mic y nghia (p < 0,05). Theo nghién clru cia W.
Garnjanagoonchorn va cac cong sy (2007) va cua
S.C. Shin va cac cong su (2006) co két qua ciing
tuong tmg véi két qua cua thi nghiém 14 tir cac ty 16
1:8 dén 1:10.
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3.3. Anh hwéng ciia pH dén ham lwong thu nhgn
GAGs

Khi pH & mtc 5,5 va thi ham luong GAGs
(HLGags, %) dat gia tri thip nhét 1a 20,99+0,52% gia
tri nay khong c¢6 su khac biét vé mat ¥ nghia thong ké
p < 0,05 so v6i muc pH = 8,0 1a 21,48+0,52%. Khi
pH & cac muc 1a 6,0; 6,5 va 7,5 thi HLgags (%) 1a
22,97+1,03%; 24,13+0,76% va 23,63+0,76%, ba gia
tri nay khong c¢6 su khac biét v& mit y nghia thong ké
p <0,05. Bén canh d6 & mirc pH 1a 6,0 va 8,0 thi ham
lugng thu nhan GAGs (%) ciing khong khac biét vé
mat y nghia thdng ké (p < 0,05). Va & mirc pH 1a 7,0
thi ham luong thu nhian GAGs (%) dat gi4 tri cao nhat
1a 26,28+1,74%, va c6 sy khac biét vé mat ¥ nghia
thong ké so vdi gia tri cua cac mic pH con lai. Khi
muc pH cang cao thi mitc do thily phan cang giam,
diéu nay chimg t6 khoang pH trung tinh (pH = 7) 1a
thich hop cho enzyme alcalase 2.4L hoat dong dé
thity phan sun trc ga dat két qua cao nhat.
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3.4. Anh hwéong cia nhiét dp dén ham lwong thu
nhdn GAGs

Dua vao hinh 3 cho thay khi ting nhiét do tir
45°C dén 55°C thi ham lwong GAGs (HLGaags, %)
tang 1,12 lan (tir 23,88+0,76% 1én 26,69+0,80%).
Tuy nhién khi nhiét d6 tiép tuc ting trén 55°C thi mirc
do6 thily phan giam dan t6i giam HLgacs (%), cu thé &
cac muc nhiét do 60°C, 65°C va 70°C céc gia tri dat
dugce la 25,62+1,37%; 23,47+0,76%; 20,99+0,38%.
Diéu nay c6 thé gai thich 14 do khi nhiét do tang cao
enzyme s€ bi bién tinh 1am giam hodc mat hoat tinh,
su bién tinh 14 bit thuan nghich nén kho phuc héi vi
enzyme ban chit 1a protein. O mirc nhiét d6 55°C thi
HLcacs (%) 12 26,69+0,80% khong c6 su khac biét vé
mat y nghia théng ké p < 0,05 so véi mirc nhiét do
60°C 1a 25,62+1,37%. Do viy & mitc nhiét do 55°C
dugc chon mirc dé 1am co s& cho cac thi nghiém tiép
theo.

3.5. Anh hwéng ciia ham lwong enzyme/co chit dén
ham luwgng thu nhian GAGs

Tir két qua hinh 4 cho thdy ham luong enzyme/
co chét (V/Wpo) trong qua trinh thuy phin c¢6 anh
huong dang ké dén ham lugng thu nhan GAGs. O
mitc ham lugng enzyme/co chét 1a 3%, 4% va 5% thi
ham luong GAGs (HLGags, %) cao hon cac muc thap
hon, & cac mirc nay khong c6 su khac biét vé ¥ nghia
thong ké p < 0,05 voi cac gia tri lan lugt Ia
27,27+1,63%; 27,03+1,24%;27,19+1,52%. Piéu nay
¢6 thé giai thich 1a do lugng co chit co trong nguyén
lidu 14 khong ddi nén khi ting ham luong enzyme/co
chat (%v/Wpo) t6i mot gidi han nhat dinh thi lugng
[ES] khong d6i do d6 toc do phan ung dat dén gia tri
cuc dai va duy tri 6n dinh theo mé hinh cua Michaelis
Menten. Vi thé chon ham luong enzyme/ co chat
(V/Wpro) 12 3% dé tiét kiém chi phi enzyme.

3.6. Anh hwéng ciia thoi gian dén ham lwong thu
nhin GAGs

Khi tang thoi gian tr mitc 60 (phut) lén 180
(phat) thi ham luong GAGs (HLgacs, %) tang lén
2,24 1an (11,89+0,74% 1én 20,82+1,38%). Tuy nhién,
tiép tuc tang thoi gian thi HLacags (%) ¢6 xu huéng 6 6n
dinh nhu ¢ murc 180 (phut) va tiép theo 1a 240 (phut)
va 300 (phut) thi cac gid tri HLgacs (%) lan luot 1a
20,82+1,38%; 27,11+1,41% va 26,86+1,12%. Cac gia
tri nay khong cé su khac biét vé y nghia thong ké p
<0,05. Nguyén nhan 13 do luong san pham tao thanh
cao e ché qua trinh thuy phan cia enzyme, va lugng
co chét thuy phan bi giam dan theo thoi gian thily
phéan; trong didu kién nay cac protease cling giam
hoat tinh va c6 thé xay ra su tu phan cat 1dn nhau cia
protease. Theo két qua trén va tinh toan dé tiét kiém
thoi gian cho thay thoi gian thity phan tot nhat 13 180
phat dén 300 phut.
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Hinh 5. Anh huong cua thoi gian dén ham luong thu
nhan GAGs
3.7. Téi wu héa cdc yéu to anh hwong dén qud trinh
thity phédn sun wrc ga
Bang 2. Cac yéu t’c‘) thi nghiém trong t&i uu hoéa qua
trinh thuy phan dén ham Iuong thu nhan GAGs (%)

Cac mirc yéu to

Yéu t6 thi nghiém

-a | -1 10 1 +a
Do pH (x1) 60 |65 7 | 7.5 | 8.0
Nhlebt do thuy phan 45 1501551 60 | 65
(x2,’C)
Ham lugng

enzyme/co chat (x3, 1 2 3 4 5
%0V/Woro)

Thoi gian thuy phan

(xs, pht) %

120|180 | 240 | 300

Céac murc cua bién ma hda: muc trén: +1, mrc co so:
0, muc dudi: -1, a. = 2.

S6 thi nghiém dugc tinh theo cong thirc:
N =2+ 2k +no=2%+2x4 +7=31
Trong do:

e k: S yéu t6 thi nghiém (k = 4)
e no: SO thi nghiém tai tim (no = 7)

Ma tran thuc nghiém thé hién su két hop cua cac
muc yeu to dugc trinh bay ¢ bang 3.

Tién hanh thi nghiém theo ma trin bang 3, két
qué thi nghiém 1a phu hop khi tién hanh quy hoach
thuyc nghiém bang phin mém Modde 5.0 véi hé sb
bién thién ctia phuong trinh hoi quy 1a R? = 0,951 >
0,8; gia tri bién thién 4o Q% = 0,748 > 0,5 va do sai
l&ch cua ching 1a 0,203 thudc [0,2 ; 0,3], cac gia tri
hoi quy 14 ¢6 ¥ nghia va md hinh dang tin cdy véi
muc y nghia la 5% [12].

Phuong trinh hdi quy thyc nghiém ¢ dang sau:

CS (%) = bp + bix; + baxz + bsxs + buxs +
biaxixz + b1axix3 + b1axix4 + basXxax3 + bagXaxsa + bagxaxs
+ b12X]2 + b22X22 + b32X32 + b42X42

26,9557 + 0,534583x; +
0,529584x%, + 1,33625x3 + 0,640418x4 — 0,641875x1x2
— 0,623125x1x3 — 0,923125x2x3 — 0,645492x,?
1,00549x,% - 0,716743x32 — 0,62174x4> (*)

Phuong trinh bién thién theo s6 thuc nhu sau:
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CS (%) = — 407,994084 + 55,076718Z;, +
6,88119787, + 24,514833Z; + 0,0728474Z, —
0,25675Z,Z, — 124625Z,Z5 — 0,184625Z,Z5 —

2,581968Z> — 0,0402196Z,> — 0,716743Z3>
0,00017227Z4

Trong do:

Z,: Bién thyc cta gia tri pH

Z»: Bién thuc ctia gié tri nhiét 6 thuy phéan (°C)

Zs: Bién thyuc cua gia tri ham lugng enzyme/co
chat (%v/Wpro)

Z4: Bién thuc cua gia tri thoi gian thuy phan
(pht)

Tinh twong thich ctia phwong trinh héi quy duoc
kiém tra bang phin mém Modde 5.0. Phuong trinh
hdi quy sé tuong thich vé&i thuc nghiém néu két qua
phan tich “Lack of Fit” 1a khong c6 ¥ nghia thong ké
[13].

Bang 3. Ma tran thi nghiém 4 yéu td

Bang 4. Két qua kiém tra tinh tuong thich ciia hé s6
phuong trinh hoi quy

Sum of | Mean
Degree of F P
Source Freedom (DF| Squares | Squares value | value
(SS) (MS)
Regressior| 14 145.087 | 10.3634 | 22.274| 0.000 | ., CON
y nghia
Residual 16 7.4442 10.465262
Lack of Fi 10 6.45082 | 0.645082 | 3.8963 | 0.055 | Khone
y nghia
IPure Erron 6 0.99337 | 0.165562
Total
Corrected 30 152.531 | 5.08437

Thi Bién mi héa Bién thue
nghiém | xi | x2 | X3 | X4 | Z1 | Z2 | Z5 | Z4
NI -1 -1 -1 6550 2 [120
N2 1| -1 -1 ]-1]75[50] 2 [120
N3 1 [ ]-1]65]60] 2 |120
N4 1|1 -1 ]-1]75[60] 2 |120
N5 -1 1 [ -1]65]50 ] 4 120
N6 1| -1 1 |-1]75[50] 4 [120
N7 |-t [ 1] 1]-1]65]60] 4 |120
N8 11 [ 1 ]-1][75]60] 4 |120
N9 | -1 [-1]-1]1/]65]|50] 2 |240
NIO [ 1 [-1[-1]1[75]50] 2 |240
Nil [ -1 ] 1 [-1]1]65]60] 2 |240
NI2 [ 1 |1 [-1]1]75]60] 2 |240
Ni3 | -1 -1 1] 1/]65[50] 4 |240
Ni4 [ 1 [-1]1[1/[75]50] 4 |240
Ni5 [-1] 1 [ 1 [1]65]60] 4 |240
Ni6 | 1 |1 [ 1 [ 1 ]75]60] 4 |240
Ni7 [ 2]0]0]o0 ]| 6 |53 |180
Nig [ 2] 0 [0 [0 8 |55 3 |180
NI9 [0 ]-2]0 0] 7 |45] 3 |180
N20 [ o] 2o o] 7 ]65] 3 |180
N21 [ oo [-2]0 ] 7 [55] 1180
N2 [0 ]o0[2]0 ]| 7[5 5180
N23 [0 |0 [0 [-2]7 5] 3]60
N24 oo fo|2]7 5] 3 ]300
N25 [ oo oo | 7[5 3 ]180
N26 | 0|00 ] 0| 7 |5/ 3]180
N27 [0 ] 0 [0 [0 7 |55] 3 |180
N28 oo o o] 7 |55] 3 ]180
N29 [ oo oo | 7[5 3]180
N30 [ 0|00 ] 0| 7 |53 ]180
N3l [0 ] o0 ][0 [0] 7 |55] 3 ]|180

Két qua bang 4 cho thdy kiém dinh “Lack of
Fit” 1a khong c¢6 y nghia thong k& (p > 0,05) nén
phuong trinh hdi quy c6 sy twong thich cao véi thuc
nghiém. Nhu vdy, mé hinh thong ké nay c6 thé s
dung dé dy doan diéu kién t6i uu cua qua trinh thay
phan.

3.8. Két qua kiém chieng gid tri dw dodn HLGacs (%)
toi wu hoa tir mé hinh voi gid tri thuwe nghiém

Piéu kién t6i wu héa cho qua trinh thuy phan
duoc xac dinh boi phén mém Modde 5.0 cho théy tai
diéu kién pH = 7,0301; nhiét d6 = 54,187°C; ham
luong enzyme/co chit = 3,9942% (V/Wpro) va thoi
gian = 211,592 (phut) thi HLgacs (%) cao nhét la
27,7779%.

Hinh 6. Anh huong cua pH va nhiét 6 thuy phan dén
ham lugng thu nhan GAGs

Hinh 7. Anh huéng ciia ham lugng enzyme/co chit
va thoi gian thiy phan dén ham lugng thu nhan
GAGs
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Acquired by
Sample Name
Sample 1D

Iray#

Vails

Injection Volume
Data Filename
Method Filename
Batch Filename

ANALYSIS RESULTS

Sample Information
:HUY KY
: Chuan trondroitin sulfat-
: STD-0003

La |

=3

:20 ul

: Chuan trondroitin sulfat-003...Icd
: CHONDROITIN SULFAT.lcm

: perfomax.lcb
:22/06/16 2:04:26 PM
:23/06/16 2:29:22 PM

Date Acquired
Data Processed

Summary(Compound)
Chuan trondroitin sulfat-003...lcd o
uv ne |
Iz '
100000~ | ;%
‘ 2
0- SRV SO~ S e T~ Ly petachl
00 as 1.0 1.5 20 25 30 35 4.0 45
min
=< Detector A >~
1D%1 Compound Name. chondroiun ot 5
Tllh: Gi =5 Samﬁié Name Sample ID [Ret. Time | Area Height _ Tailing Factor,
Chuan tror Chuan trondroitin sulfat-__ STD-0003 [ 16811  2108389] 152801 | 2.009!
Average ) | [ 1681 2108389 1528011 2.009
%RSD . [ 1 0.000] 0.000] 0.000] 0.000
Hinh 8. Pho do6 chuan CS bang phuong phap HPLC
ANALYSIS RESULTS
. Sample Information
Acquired by HUY KY
Sample 1D s UINE-0D05
Tray# : 1
Wail# ‘6
Injection Volume = 20 ul

Diata Filename
Method Filename
Batch Filename
Drae Acquired
Dana Processed

£ Mau NC SUN GAled

¢ perfomax, lch
1 2206/ 16 3:19:38 PM
2 23006506 §:44:00 AM

PCHOMNDROITIN SULFAT lem

Summan{ Compound)

Bl B0 SN G led

— —_— A s
- e = L DerAChl
L) ns 1.0 1.5 0o 15 30 35 A0 45 50
man

<= Detoctar A ==
11 Compaund Mame: chondroitin ) I :

Tl : Sample 1D Ret Time Area . Height  Taaling Facuor,
Mau MO SUN GA led UNK-000S L Ledd) 130086 | 2220
Axerage 1 644 WIA0RE  p4Z|98 000 2220
LS} [T 13 06000 0000 GRS

Hinh 9. Phé dd ché phdm GAGs bang phuong phap HPLC

DPé kiém ching chinh xac céc gia tri nhén duoc
tir phuong trinh hdi quy, tién hanh thi nghiém lap lai
3 lan v&i cac thong sé twong duong diéu kién & trén
cho qué trinh thily phén sun trc ga. Cac didu kién nhu
sau: pH = 7,0; nhiét 40 = 54°C; ham lugng enzyme/co
chat = 4% (V/Wpro) va thoi gian = 212 (phat). Ham
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lwong thu nhan GAGs sulfate (%) tir phuong trinh hdi
quy 1a 27,78 (%) va tu thuc nghiém la 27,74 + 0,46
(%) khong c6 su khac biét vé mat y nghia thong ké (p
> 0,05), cho thay riang phuong trinh hdi quy xdy dung
& trén 1a pht hop véi thyc tién thi nghiém.
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Ché phdm GAGs dugc sdy chan khong thanh
dang bot (ham am: 10,18%) dat ham lugng GAGs
sulfate 1a 53,61%; ham luong CS duoc kiém bang
phuong phap HPLC theo két qua tinh toan tir hinh 8
va hinh 9 dat 37,32% so véi lugng bot thanh pham
(tinh theo chét kho).

4. Két luan

Sun {rc g 14 mot loai phu pham trong coéng
nghiép giét mo gia cam dugc xem 14 ngudn tiém niang
thu nhan GAGs sulfate. Ché phém dat @6 tinh sach
GAGs sulfate 53,61%; trong d6 ham lugng CS dat
37,32% so vdi lugng bot thanh pham (tinh theo chat
kho) véi diéu kién trich ly tdi wu enzyme: pH = 7,0;
nhiét d6 = 54°C; ham luong enzyme/co chit = 4%
(V/Wpro), hoat @6 alcalase 2.4L 1a.... va thoi gian =
212 (phiat). Ham lugng thu nhan GAGs sulfate (%)
thu nhan dwogc 1a 27,74 + 0,46 (%) so vdi chit kho
nguyén liéu. Can c6 nhitng nghién ctru tinh sach CS
sun Uc ga, lam nguyén liéu trong nganh cong nghiép
dugc pham tao ra cac loai thyc phdm chirc nang, giam
gia thanh san phdm hon san pham ngoai nhap.

Loi cam on

Dé hoan thanh tét két qua cong trinh nghién ctru
nay, 11 dau tién xin chan thanh cam on B mon Cong
nghé thyc phdm, Khoa k§y thuat héa hoc, Trudng Pai
hoc Bach Khoa TP.HCM di tao diéu kién thuan loi
vé trang thiét bi va co sd vat chat giip nhém nghién
ctru thyc hién dé tai dung tién d6. Cam on quy thiy
¢6 Bo mon cong nghé thyc pham da truyén dat nhiing
kinh nghiém quy bau cho nhém ching t6i trong sudt
thoi gian hoc vira qua.
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