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TOM TAT

Collagen dwgc sit dung réng rdi trong cdc nganh y dieoe, thwe phdam va my pham. Tuy nhién cdc nghién
cieu dd cong bo chit yéu chi tdp trung vao thu nhdn collagen dang dich thity phdn. Nghién cieu nay trinh bdy
mot quy trinh moi thu nhdn collagen dang vay, trudc khi thuy phan thu dang dich tir vay ca chém (Lates cal-
carifer). Két qua phdn tich cho thay collagen dang vay c6 dj tinh sach cao (ham lwong khodng < 1%). Phdn
tich phé hong ngoai cdc nhém chire trong phan tir collagen khéng thay doi sau qud trinh thity phdn. Phén tich
SDS-page doi voi dich thity phan cho thay trong lwong phdn tir ciia collagen thiy phdn cé khoi lwong phdn tir
thap (khodng 10 kDa). Ngodi ra, phan tich thanh phan collagen thiiy phin ciing khdng dinh san pham c6 dé
tinh khiét cao va chiva 17 acid amin. Tir nhitng két qua thu dwoc ban dau ciia nghién ciru nay cho thdy tiém
néng thu nhdn collagen dang vay va dich thity phdn cé chat heong tot tie vy cd chém nham vmg dung trong cdc
linh viee nhie my pham, thiee pham va y duoc.

Tir khéa: Phé liéu thity san; vay cd; collagen dang vay;, collagen thity phdn; cd chém
ABSTRACT

Collagen is widely used in medicine, pharmacy, cosmetics, and food. However, most published research
focused on the preparation of collagen hydrolysis. This study presented a new procedure to prepare collagen
flakes from barramundi scales (Lates calcarifer) before hydrolyzing them into collagen hydrolysate. The results
indicated that collagen flakes had a high purity (mineral content <1%). Besides, The FTIR spectrum showed
that all characteristic collagen peaks were unchanged after hydrolysis. Furthermore, the SDS-PAGE result
showed that the M of collagen hydrolysis (about 10 kDa) was relatively small. In addition, from chemical
composition analysis, collagen hydrolysis had a high purity and contained 17 amino acids. The findings in this
study suggest a potential to obtain good-quality collagen flakes and hydrolysate from barramundi scales for
application in such fields as cosmetics, food, and medicine.
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I. PAT VAN PE

Trong nhitng nim qua, nghé nudi bién &
nuée ta lién tuc phat trién. Céc loai ca nudi
pho bién nhat 1a ca song (chiém xép xi 50%),
ca gio (30%) va chém (7 - 8%). Nuoi ca chém
duogc phan bd doc theo bo bién cac tinh nhu
Quéang Ninh, Hai Phong, Thira Thién - Hué,
Quang Nam, Pa Ning, Binh Pinh, Khanh
Hoa, Binh Thuan, Ba Ria - Viing Tau, Nam
bd va quan dao Truong Sa véi 2 loai chinh 1a
ca chém (Lates calcarifer) va ca chém mdom

nhon (Psammoperca waigiensis). Ca chém
sau thu hoach chu yéu duoc ché bién va xuét
khéu. Trong qua trinh ché bién ca phi 1& chi co
khoang 30% - 40% la thit ca, con lai mot luong
16n 1a nguyén liéu con lai chiém khoang 60
-70% bao gf”)m vay, vay, déu, noi tang, xuong,
... [1]. Hau hét cac phé liéu nay chwa duogc sir
dung mot cach hi¢u qua dé thu nhan cac san
pham c6 gia tri gia tang.

Collagen 12 mot loai protein chiém t6i 30%
tong lugng protein trong co thé nguoi. Collagen
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¢6 chirc nang chinh 1a két ndi cac mo trong co
thé lai v6i nhau. Trong thuc té, collagen sir
dung cho nguoi dugc tim thdy trong cic san
pham thuc pham dugc pham va my pham Cho
dén nay, ngudn nguyén ligu chu yéu chiét tach
collagen trén thé gidi c6 ngudn nguyén lidu tir
da lon, cao nhit khoang 46%, tiép theo 1a da
bo (29,4%), xwong (23,1%) va cac ngudn khéc
(1,5%) [2]. Tuy nhién, bénh 16 mém long méng
0 lon va bénh bo dién da gay ra nhiing lo ngai
vé sy an toan cua collagen chiét tach tir lon va
bo [2,3,4]. Vi vay, cac nha nghién ctu da va
dang tim ngudn chiét collagen thay thé, trong
d6 ngudn nguyén liéu tir bién nhu sira, bach
tudc, sao bién, cua [5], da ca va vay ca [6,7,8].
Huda va cs. [9] cho rang vay ca 4 an toan vino
khong chura doc t6 va chat doc. Hon nita, viéc
sir dung vay ca dé thu nhan collagen khong chi
lam giam 6 nhiém moi truong ma con co thé
thu hoi duoc san phim co gia trj gia ting cao.
Do d6, di c6 nhiéu cong trinh nghién ctru thu
nhan collagen tir vay cé [2,10-13]. Tuy nhién,
cac nghién curu nay thuong chi dung lai ¢ viéc
tach chiét va thu nhan collagen dang dich thiy
phan. Do d6, khi van chuyén, dong goi va bao
quan dich collagen thudng phtrc tap véi chi phi
cao. Hon nita, néu chuyén collagen tir dang
dich sang dang bt s€ doi hdi thuc hién qua
trinh sdy yéu cau thiét bi va kinh phi thyc hién.

Tir cic phan tich trén, nghién ctru nay dé
xuit quy trinh thu nhan collagen dang vay co
d6 tinh khiét cao tir vay ca chém, dong thoi tién
hanh thiy phan thu nhan dich collagen dé déanh
gia tinh chét cia san phim nhim hudng dén
sir dung trong thyc pham, my pham va y dugc.
Qua trinh thu nhén dich collagen thiy phén la
qué trinh cit mach collagen bang cac tac nhan
khac nhau, thuong 1a cac acid hitu co, enzyme,
hodc két hop ca hai tac nhan trén. Khi két thac
phan tng, loc va rira thu dugc dich thiy phan
collagen. Sau d6, dung dich chta collagen
thity phan duoc tinh ché bang tham tach va loai
nuéc (thuong sir dung sdy phun hodc sy thing
hoa) dé thu nhan collagen thily phan dang bot.
Trong nghién ctru nay, chung t6i khao sat ca
hai truong hop st dung tac nhén acid axetic
va két hop acid axetic v6i pepsin. Dung dich
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collagen thuy phan dugc tinh sach bang tham
tach trong tai lam bang vt liéu cellulose. San
pham bot collagen thily phan thu dugc bing
phuong phap siy thing hoa.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu

Vay ca chém duogc thu nhan tor Cong ty
TNHH T&H Nha Trang (Pia chi 56 Hon
Ngang, Pic Loc, Vinh Phuong). Cic mau
duoc dong trong tui PA, bao quan lanh khi van
chuyen va bao quan dong ¢ nhiét do —20°C cho
dén khi dugc xur 1y ¢ phong thi nghiém. Hoa
chat ding nghién ctru déu thudc loai tinh khiét
phan tich.

2.2. Phuong phap nghlen ciru

So d6 bé tri thi nghiém tong quat nghién ciru
thu nhan collagen dang vay va dich collagen
thiy phan duoc trinh bay trong Hinh 1. Theo
d6, qua trinh thu nhan gdm cac budc chinh 1a
thu nhan collagen, thuy phan collagen va cubi
cung tinh chét cia san pham dugc phan tich,
danh gia.

a. Xur Iy nguyén liéu

Vay ¢4 tuoi duoc rira sach 3 1an bang nudc
ct lanh (4°C) nham loai cac tap chit bam dinh
nhu thit, da va mau céa. Sau do, phoi kho thu
duoc vay ca kho, sach.

b. Khir protein phi collagen

Vay ca kho dugc cho vao dung dich NaOH
& cac ndng do va thoi gian khac nhau véi ty 18
vay ca/dung dich NaOH (1 : 20 w/v) tai nhiét
do 4°C. Tur do, xac dinh duoc néng do va thoi
gian khir hiéu qua nhat.

c. Khir khoang thu nhdn collagen dang vay

Vay ca sau khi khur protein phi collagen
dugc cho vao dung dich EDTA ¢ cac néng do
(0,1; 0,25; 0,5; 0,75 va 1,0 M) va thoi gian (6;
12; 24; 36; 48 gi0) khac nhau voi ty 1€ nguyén
li¢u/dung dich EDTA (1 : 10 w/v) tai 4°C.

d. Thuy phdn collagen

Phuwong phap 1: st dung dung dich acid
axetic voi cac ndng do 0,3; 0,4 0,5; 0,6 va 0,7
M dé thiry phén tao dich collagen thily phan.

Phuwong phap 2: st dung dung dich acid
axetic 0,5 M két hop v&i enzyme pepsin voi cac
ti 1€ enzyme/vay ca 1a 0,005; 0,0075; 0,01; 0,02
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Hinh 1. So' @6 minh hoa qua trinh thu nhén collagen thiiy phén tir vy c4 chém (bén trdi) va anh chup
(a) vy ca ban dau, (b) vay c4 sau khi khir phi collagen va (c) viy ca sau khi khir khoang (bén phii).

va 0,03 dé thu dugc dich thity phéan collagen.

Thoi gian 12; 24; 36; 48 va 72 h. Ty 1€ vay
ca/dung dich acid (1: 20 w/v). Nhiét d6 phan
ung la 4°C.

e. Thu nhan bot collagen thiuy phan

Dich collagen thity phan dugc két tiia bang
dung dich NaCl véi nhitng ndng d6 khac nhau
(1,5;2;2,5;3va3,5M) dé chon duoc néng do
thu dugc lugng tua nhiéu nhét, dat hiéu suét
cao. Phan tia thu dugc bang ly tam lanh ¢ 4°C
dé tach nuéc va tinh sach bang phuwong phap
thﬁi’m tich trong dung dich Na, HPO, dé loai tap
chat. Bot collagen thily phan thu dugc bang
cach sdy thiang hoa. Hiéu suit thu hdi duogc
tinh dya trén Iugng san phém thu duoc sau khi
sdy thing hoa so v6i luong collagen (khd) dem
thuy phan.

2.3. Panh gia tinh chit sin phim va xir
1y s6 liéu

Ham lugng khoang, am duoc xac dinh theo
phuong phap AOAC [14]. Ham lugng protein
cua vo 10t xac cua tom duoc xac dinh theo
phuong phap Biuret [15]. Ham lugng lipid
duge xac dinh theo phuwong phap dd cong bd
trong nghién ctru trude day [16] Khdi luong

phan to cua collagen thuy phan dugc xac
dinh bang phuong phéap dién di trén gel SDS-
polyacrylamide (SDS-PAGE). Protein chuan
duoc dién di dé so sanh ¢o trong luong phan tu
tir 0 — 180 kDa. CAu trac hoa hoc cta cac mau
dugc xac dinh bang phd hong ngoai (FTIR)
Nicolet iS10 cta hang Thermo Scientific trong
khoang 548-4000 cm™ vd&i dd phan giai 16
cm' trong 32 1an quét st dung chit nén KBr.
Thanh phan acid amin dugc xac dinh bang sic
khi long cao ap (HPLC, ISO 13903:2005).
Su bién tinh cua collagen theo nhiét d¢ bang
phuong phép bién d6i do nhot theo cong bd
trude day [1].

Tét ca cac thi nghiém dugc lap lai 3 lan
va lay trung binh va v& d6 thi trén phan mém
Origin 10.0.

III. KET QUA VA THAO LUAN

3.1. Thanh phin héa hoc co ban ciia vay
ca

Két qua phan tich cac chi tiéu hoa hoc co
ban cua vay cé trong nghién ctu nay va mot
sO tai liéu tham khao dugc trinh bay & Bang
1. Két qua cho thdy thanh phan hoa hoc chu
yéu cua vay ca 1a protein (gdm collagen va
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phi collagen), khoang chét va lipid. Ty 1¢ cac
ham Iugng trén khac nhau phy thudc rat nhiéu
vao cac loai ca. Dbi vai tat ca cac loai phé
liéu ca, ham lugng protein gén nhu cao nhit
va nam trong khoang 35 — 35 wt.%. Trong do,
vay ca chém (52,2 wt.%) va ca r6 phi do (56,9

wt.%) c¢6 ham luong protein cao hon ca. Tir két
qua phan tich & trén cho thdy, vay cé 1a ngudn
nguyén liéu tot dé thu nhan collagen dung cho
céc Gmg dung trong cac nganh nhu thuc pham
vay dugc [2,4,5].

Bing 1. Thanh phén héa hoc co ban ciia vay ca chém va vay ciia mdt s6 loai ca khac

< Do 4m Khoéng chat  Protein tong  Lipid \
Lodi ca Wt%)  (wt.%) (Wt.%) (wt%)  [hamkhdo
Cachem = 165401 308+ 0,1 522+ 0,1 0501 |ehiénclu
(Lates calcarifer) nay
Cé hong my 16,1+0,1 424+ 0,1 41,1+ 0,1 0,40, [17]
(Sciaenops ocellatus)
C4 do
(Sebastes mentella) 39,4 36,9 2,9 [18]
Cé phen 23.8+15 409+ 0.1  345+0,1 0,8+ 0,1 [19]

(Parupeneus heptacanthus)

3.2. Qua trinh loai protein phi collagen

Tién hanh khao sat nong d6 (0,1; 0,15; 0,2;
0,25 va 0,3 M) va thoi gian (6; 12; 24; 36 va
48 gio) dé khir protein phi collagen cua dung
dich NaOH véi ty 1¢ vay ca/NaOH (1:20 w/v)
tai nhiét do 4°C. Cam quan qua quan sat thi tai
ndng d6 0,2 M trong 12 gid vay ca da duoc loai
protein phi collagen. Lop bé mit cuia vay cé hét
chat nhay, dong thoi quan sat dung dich NaOH
ding dé khir khong con duc va khong con 16p
bot ¢ trén mat. Vay ca ¢6 mau sang hon so voi
nguyén liéu ban dau (Hinh 1, bén phai).

3.3. Qua trinh loai khoang thu nhin col-
lagen

Qua trinh loai khoang trong vay ca st dung
EDTA, trong do6 cac tinh thé khoang (chu yéu
la hydroxyapatite) s€ bi hoa tan va tao phtic
chét tan chira lién két phdi tri (chelat) gitra cac
ion Ca?* va phan tt EDTA. Str dung dung dich
EDTA voi néng d6 khac nhau (0,10; 0,25; 0,50;
0,75 va 1,00 M) dé tim nong d¢ thich hop nhat,
trong khi ¢b dinh nhiét do (4°C), ty 1¢ vay ca/
dung dich EDTA (1 : 10 w/v) va thoi gian khit
(6, 12, 24, 36, 48 gio). Két qua thu duoc trinh
bay trong Hinh 2a.

Bang 2. Anh huéng ciia ndng d9 dung dich EDTA dén hi¢u qua loai khoang

Nbng do EDTA (M) 0,10

0,50 0,75 1,00

Khoang con lai (%) 1,47+ 0,1

1,22+ 0,1

0,86+ 0,1 0,86+ 0,1 0,86+ 0,1

Két qua thu duoc & Bang 2 cho thay v&i ndng
d6 EDTA 16n hon 0,5M thi ham lugng khoang
con lai nho hon 1% theo TCVN 9939:2013.
Do d6, qua trinh loai khodng bang EDTA nong
dd6 0,5 M duoc lua chon ¢b dinh cho céac thi
nghiém & diéu kién khac. Tuy nhién, can chu
¥ 1a néu dung dung dich EDTA 0,1M thi ham
luong khoang ciing bi loai dén trén 98%. Do
do, tiy vao yéu cau vé do tinh khiét cia san
phim ma quy trinh thu nhan dé lya chon nong
do EDTA phu hop.

Khi sir dung dung dich EDTA véi ndng do
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0,5 M voi thoi gian ngdm khac nhau (6, 12, 24,
36, 48 gio), trong khi ¢b dinh nhiét do (4°C),
ty 18 vay ca/dung dich EDTA (1:10 w/v) dé
tim thoi gian thich hgp nhét cho qué trinh loai
khoang. Két qua thu duoc trinh bay trong Bang
3 va Hinh 2b. Két qua thu dwoc ¢ Bang 3 cho
thdy v6i thoi gian phan Gng 1a 48 gio thi ham
luong khoang con lai nho hon 1% theo TCVN
9939:2013. Do d6, qua trinh loai khoang bang
EDTA nong d6 0,5 M trong thoi gian 48 gid
dugc dé xuit. Tuy nhién, trong tu nhu truong
hop khao sat thoi gian ¢ trén, chi sau 6 gio
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Hinh 2. Anh huéng ciia nong d9 EDTA va thoi gian dén hiéu qua loai khoang trong vay ca.

phan ung thi ham lugng khoang cling bi loal tinh khiét ctia san phim ma quy trinh thu nhan
dén trén 98%. Do d6, tily vao yéu cau vé do dé lya chon thoi gian phan ung phu hop.
Bang 3. Anh hwéng ciia thoi gian dén hiéu qua loai khoang
Thoi gian phan Gng (gid) 6 12 24 36 48
Khoang con lai (%) 1,48 + 0,1 121+ 0,1 087+ 0,1 0,88+ 0,1 0,86+ 0,1
3.4. Thu nhan dich thiy phan collagen chua bi thity phan nén c6 thé bi loai bo khi loc
Bang 4 trinh bay két qua vé ham luong bot tach, trudce giai doan tinh ché. Tai cac nong do
collagen thuy phﬁn‘thu duogc khi su dung cac acid cao (0,6 va 0,7M), thi lugng collagen thu
dung dich acid ¢6 nong d9 khac nhau. Theo do, hoi khong cao hon nhiéu so vai tai nong do
khi taing nong do thi hi€u suat thu hoi tang. Tai 0,5M. Do do, nong d¢ acid axetic 0,5M duogc
cac nong d6 acid thap (0,3 va 0,4M), hi¢u suat lya chon cho céc thi nghiém ti€p theo.

thu hoi collagen thép 1a do mot phan collagen

Bang 4. Anh huéng clia ndng dd acid axetic dén hi¢u qua thu hdi LMWC
Acid axetic (M) 0,3 0.4 0,5 0,6 0,7
Hiéu suit thu collagen (%) 53,7+ 15 62,6+ 1,1 894+ 15 93,1+ 0,8 94,8+ 0,9

Bang 5 trinh bay két qua vé ham luong bot tach, trudc giai doan tinh ché. Tai cdc nong
collagen thuy phan thu duoc khi str dung pepsin do enzyme (0,200 va 0,300 wt.%), thi lugng
c6 nong do khac nhau. Theo d0, khi tang nong collagen thu hoéi khong cao hon nhiéu so voi
6 thi hiéu suat thu hoi ciing ting. Tai cac nong tai nong do 0,100 wt.%. Do do, ty 1¢ enzyme/
d6 enzyme (0,050 va 0,075 wt.%), hiéu suit vay ¢4 0,100 wt.% dugc dé xuét cho qua trinh
thu hdi collagen thdp 1a do mét phan collagen thuy phan collagen.

chua bi thuy phan nén c6 thé bi loai bo khi loc

Bang 5. Anh hwéng ciia ty 1¢ enzyme/viy ca dén hiéu qua thu hoi collagen thity phan
Ty 1€ enzyme/vay ca (wt.%) 0,050 0,075 0,100 0,200 0,300
Hiéu suit thu collagen (%) 70,1+ 0,9 784+ 08 883+ 1.4 90,8+ 05 923+ 1,3

Khi str dung acid axetic két hop pepsin dé khac dugc giir ¢ dinh gdm nhiét d6 (4°C), ty 18
thiy phan collagen véi thoi gian thuy phan da ca/dung dich thuy phan (1:10 w/v), nong do
khac nhau (12, 24, 36, 48, 72 gi0), cac thong so acid axetic (0,5M), ty 1€ enzyme/vay ca (0,100
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wt.%). Bang 6 trinh bay két qua vé ham luong khi ting 1én dén 48 gio, thi luong collagen thu
bot collagen thiy phan thu dugc khi thiy phan duoc khong ting nhiéu so véi thoi gian 36 gio.
véi thoi gian khac nhau. Theo do, khi tang thoi Do d6, thoi gian thily phan 36 gid duge dé xuat
gian thi hiéu suat thu hdi ciing ting. Tuy nhién, cho qua trinh thuy phan collagen.

Bang 6. Anh hwéng ciia thoi gian chiét dén hiéu qua thu hdi collagen thity phan
Thoi gian (h) 12 24 36 48 72
Hiéu suét thu collagen (%) 70,5+ 1,2 80,3+ 1,1 88,5+ 0,8 90,5+ 0.8 92,7+ 0,5

3.5. Tinh chit ciia sin phim collagen kDa
thuy phﬁn ) 130
Két qua tir Hinh 3 cho thay collagen thuy
phan ¢6 khéi lugng phan tir phan bé chi yéu 100
trong khoang tir 10 — 100 kDa khi mau duoc 70
thiy phan bang sy két hop acid axetic va 55
pepsin trong thoi gian khac nhau. Mau thuy
phan trong 36 gio thu dugc collagen thuy phan 35
v6i M cht y€u trong khoang 10 kDa, trong khi
d6 cac mau thuy phan sau 12 va 24 gid cho san 25
pham v&i khdi lugng phan tir cao hon (chu yéu
trong khoang 55 kDa). 10

Céu trac hoa hoc cua vay ca trude va sau
khi khir protein phi collagen va collagen thiy
phan dwoc danh gia dua trén phd FTIR (Hinh
4a). Quan sat cho thay su giong va khac biét

vé su hién dién ciia cic nhom chire trong céc Pinh 3. Keét qua dién di SDS-PAGE ciia cac
mau phan tich. Tat ca cac mau déu xuat hién mau collagen thiy phén thu dwe'c sau (a) 36 gio,
cac dinh dic trung cho cidc nhém chitc amin (b) 24 gid; (c) 12 gio.

(a) 101 (b)
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Hinh 4. (a) Phd FTIR cia (i) vay c4, (ii) vay ca sau khir protein phi collagen, (iii) collagen thiiy phan va
(b) nhiét d9 bién tinh ciia collagen thity phan.

I (1654 - 1653 cm™), amin II (1552 - 1544 trude va sau khir protein phi collagen tai budc
cm '), amin III (1243- 1244 cm™!) trong phan song 1037 va 565 cm™' (Hinh 4a). Hai dinh nay
tir collagen. Tuy nhién, su khac biét 16n nhat la dic trung cho lién két P-O va Ca-O trong phan
su xuat hién cac dinh trong pho cia mau vay ca tir hydroxyapatite (Ca,(PO,),OH)) [12]. Khong
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c6 sy xuat hién cac dinh la ching t6 san pham
collagen thuy phan c6 d¢ tinh khiét cao, do d6
¢6 tiém nang 16n trong cac tng dung sau nay.
Hinh 4b cho thay do nhét cua collagen thuy
phan giam khi tang nhiét d6. Theo do, nhiét do
bién tinh cua collagen thuy phan thu dugc tir
vay ca (khi do nhét twong déi dudi 0,5) 1a tir
trén 37°C (Hinh 4b).

Thanh phin acid amin cua collagen thuy
phan thu dugc khi thiy phan véi thoi gian 36
gi0, nhiét d6 4°C, ty 1€ da ca/dung dich thuy

phan (1:10 w/v), ndng do acid axetic (0,5 M),
ty 1¢ enzyme/vay ca (0,100 wt.%) duogc trinh
bay trong Bang 7. Két qua cho thay glycine
chiém thanh phan 16n nhat (14,4 %.wt). Cac
acid amin c6 ham lugng kha cao trong collagen
thiy phén thu dugc la proline (8,9%.wt),
glutamic (8,4%.wt), alanine (7,4%.wt). Két
qua nay kha tuong ddng véi két qua da cong bd
truoc day [1,3,8]. Khong co6 tryptophan trong
thanh phan ctia miu dich thuy phan.

Bang 7. Thanh phén acid amin ciia collagen thity phan thu dwgc

STT Acid amin Ham luong (%.wt) | STT Acid amin Ham luong (%.wt)

1 Glycine 14,4 10 |Serine 3,0
2. |Proline 8,9 11 |Glutamic 8,4
3 |Hydroxyproline 5,7 12 |Iso Lucine 1,5
4 | Tyrosine 1,0 13 | Threonine 29
5 | Phenylalanine 2,1 14 | Histidine 0,5
6 | Valine 1,9 15 |Aspartic 4,2
7 |Alanine 7,4 16 |Lysine 2,8
8 | Methionine 1,3 17 | Arginine 5,3
9 |Leucine 2,6

IV. KET LUAN VA KIEN NGHI

Collagen dang vay c6 thé dugc thu nhan tir
vay ca chdm (Lates calcarifer) voi diéu kién xir
ly thich hop nhét 1a khir phi collagen véi NaOH
0,2M (ty 1€ vay ca/dung dich NaOH 1/20 w/v)
trong 12 gio, khir khoang bang EDTA 0,5M (ty
¢ vay ca/dung dich EDTA 1/10 w/v) trong 6
gi0. Dich collagen thuy phan thu dugc trong
diéu kién thoi gian 36 gio, nhiét do 4°C, ty 1¢
vay collagen/dung dich thuy phén (1:10 w/v),

TAI LIEU THAM KHAO

ndng do acid axetic (0,5 M), ty 1& enzyme/vay
collagen (0,100 wt.%). San pham vay collagen
c6 do tinh sach cao. Collagen thuy phan co
khéi lugng phan tir thap (khoang 10 kDa) va
6 tinh khiét cao. Tuy nhién, ddy méi chi la cac
két qua nghién ctru budc dau. Dé co thé tién
gan dén san xudt & quy md 16n va tng dung
trong thuc té thi can tién hanh cic nghién ctru
thir nghiém va tinh toan hiéu qua kinh té .
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