
KHOA HOC CONG NGHE 

IMGHIEIV CLUJ AIMH HUIXIMG CUA PHUOIVG PHAP X U LY 
DEM CHAT LUaiMG VA HIEU SUAT THU HOI COLLAGEIM 

T U DA CA THAT LAT COMI [Ctiitala arnata] 
It TTii Minh ThuyS Truong Thi MOng Tliu^ 

T6MTAT 
Anh hudng ciia chd do khii protein phi collagen, lipid va che do say dong kho den tinh chat cua collagen tir 
da ca that lat com da duoc nghien ciiu. Ket qua cho thay, da ca that tat com duoc xti ly frong NaOH 0,1 M 
frong 4 gid va CH3COOH 0,5 M frong 60 phiit cho hi^u qua khii protein phi collagen va lipid tdt nhat (khu 
duoc 13,9% protein phi collagen va 64,5% lipid). Mlu sau khi xu ly duoc chiet nit bang CEjCOOH 0,5 M 
frong 3 ngay d nhi6t do 4 ± VC, dich chiet dupe ket tua collagen b^ng NaCI 2,5 M. Ket tiia collagen dupe 
loc, hoa tan frong CH3COOH 0,5 M va tham tach frong CH3COOH 0,1 M va nude cat Sau do mSu duoc dem 
di say dong kh6 frong 48 gid cho hi6u suat thu hoi va do am lan lugt la 13,8 va 11,7% ciing vdi do hoa tan cue 
dai d pH 2 va NaCl 0,2 M. Thanh phan acid amin ciia collagen tir da ca that lat com tuomg thich v6i collagen 
nhdm I tir cac loai da khac. Ket qua nghidn cuu cho thay co the tan dung da ca that lat com la mot nguon 
nguyen lî u de san xuat collagen. 

Tii khda: Acid amin, collagen, da ca that lat com, do boa tan, say dong kho. 

I.DATVANDE 

Collagen la mdt loai protein cd d ddng vat cd 
xuong sdng va chiem 30% tdng lupng protein trong 
CO thd (Gelse etal. 2003). Cd 28 loai collagen khac 
nhau, frong sd dd collagen nhdm I chidm 90% trong 
sd tat ca cac loai collagen va cd rat nhieu trong da, 
xuong, gan cua ddng vat (Muyonga et al., 2004; 
Gordon va Hab, 2010). Hien nay, collagen cd rat 
nhieu ung dung frong nganh cdng nghe thuc pham, 
lam nguyen li^u san xuat mdt sd loai thuc pham chiic 
n3ng, my pham va dupe pham (Kittiphattanabawon 
etal., 2005). Tren the gidi, ngudn nguyen lieu chinh 
de san xuat collagen la tir da heo va xuong bd. Tuy 
nhien, su bung nd cua benh hd di6n va Id mdm long 
mdng d heo da dan den su suy giam nhu cau su dung 
collagen tu ddng vat cd vii frong nhung nam gan day 
(Kittiphatianabawon etal, 2005). Do dd, collagen bi 
ca la mdt ngudn nguyen Ueu thay the cho coUagen tii 
dOng vat cd vii (Nagai et al, 2002; Nomura et al., 
1996). 

Ca that lat la mot frong nhiing loai ca nude ngpt 
dupe nudi phd hien 0 ddng bang sdng Ciiu Long, dat 
bi^t la tinh Hau Giang vdi san lupng hang nam len 
ddn 490 tan (Ngd Van Thdng, 2018) va dang dupe 
dinh hudng nudi quy md cdng nghiep (VASEP, 
2019). Loai ca nay da va dang frd thanh ddi tupng 
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thuy san cd gia tri kinh te cao nhd pham chat thit 
ngon, va chd bidn duoc nhieu loai san pham nhu ck 
that lat cdm nit xuong, cha ca that lat,... Trong dd 
cha ca that lat la mat hang chu luc, vi vay lupng phu 
pham hi qua trinh chd bidn cha ca nhu da, ddu va 
xuong la rat ldn, chiem khoang 60% tong khdi lupng 
nguyen heu (Dekkers etal., 2011) va da ca la ngudn 
nguyen Heu thich hpp de chidt nit collagen. Hien 
nay, linh vuc san xuat collagen tir da ca dang frd 
thanh hudng nghien ciiu mdi va da cd nhieu nghien 
ciiu ve chidt nit collagen tir da ciia nhieu loai ca khac 
nhau nhu da ca hdi (Le Phan Thiiy Hanh va Tran 
Quydt Thang, 2017), da ca fra (Smgh et al, 2011; 
Tran Thi Huyen etal, 2012), da ca fram cd (Chen et 
al., 2015). Tuy nhien, chtra cd cdng bd nao ve su anh 
hudng cua phuong phap xu ly den chat \\xong va hi^u 
suat ttiu hdi collagen tii da ca that lat cdm. Vi vay, 
viec nghien ciiu anh hudng cua phuong phap xu ly 
den chat lupng va hieu suat thu hdi collagen tii da ca 
that lat cdm nham tan dung phti pham cua cac co sd 
chd bien ca that lat cdm ndi rieng va co sd chd hien 
thuy hai san ndi chung d nude ta la van dd cap thiet 

2 . NGUYBU VAT UEU VA PHUONB PHAP NGHIEN CUU 

2.1. ChuIn hi mSu 

Da ca that lat cdm dupe thu true Uep tai chp' 
Hung Lpi (quan Ninh Kieu, thanh phd Can Tho), da 
ca duoc bao quan bang nude da frong cac thiing each 
nhiet nham han chd cac bidn ddi anh hudng ddn chat 
lugng nguyen Ueu va van chuyen vd phdng thi 
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nghiem ctia Bd mdn Che bidn thuy san, Trudng Dai 
hoc Can Tho. Tai day, da ca duoc xu ly loai bd tap 
chat, rua sach, de rao, cat nhd ( 2 x 1 cm), va cho vao 
timg bao PE (500 g/hao) va duoc trii ddng d - 20°C 
cho ddn khi tidn hanh thi nghiem. 

2.2. Hda chat 

Cac hda chat dupe su dung: NaOH (Sodium 
Hydroxide), CH3COOH (Acetic acid), NaCl (Sodium 
Clorua), H2SO4 (Sulfuric acid) dam dac, H2SO4 
(Sulfuric acid) de chuan dp, Fohn, H3BO3 (Boric 
acid), C4H11NO3 CTris hydroxymethyl 

aminomethane), H2O2 (Hydrogen Peroxide) va mdt 
sd hda chat khac. 

2.3. Phuang ph^p nghito ciiu 

2.3.1. Thi nghiem 1: Khao sat anh huong cua 
thdi gian ngam da ca that lat cdm trong dung dich 
NaOH din kha nang khu protein phi collagen 

Tien hanh thi nghiem: Dau tien, da ca that lat 
cdm dupe tidn hanh ra ddng, sau dd duoe ngam 
frong dung dich NaOH 0,1 M frong thdi gian lan luot 
la 2, 4, 6 va 8 gid d nhiet dp 4 ± TC. Ti le da ca: dung 
dich NaOH {vj/v) la 1:8. Da ca duoc riia sach dudi 
vdi nude chay cho den khi dat pH frung tinh rdi tidn 
hanh phan tich ham luong protein cdn lai frong da ca 
da xir ly, tir dd chpn ra dupe thdi gian ngam khir 
protein phi collagen thich hpp nhat frong dung dich 
NaOH. Thi nghidm dupe khao sat thdng qua 1 nhan 
td (thdi gian ngam frong dung dich NaOH), 4 
nghiem thiic, sd lan lap lai la 3 va tdng sd mSu thi 
nghiem la 12. Khdi lupng da ca cho mot mlu thi 
nghiem la 100 g. 

2.3.2. Thi nghiim 2: Nghiin cmi anh hudng cua 
thai gian ngam trong dung dich CH3COOH ddn kha 
nang khu lipid cua da ca that lat cdm 

Tien hanh thi nghiem: Da ca that lat sau khi xu 
ly frong NaOH vdi thdi gian thich hpp (ket qua thi 
nghiem 1) dupe xu ly tidp tuc frong dung dich 
CH3COOH 0,5 M frong thdi gian lan lugt la 20, 40, 60 
va 80 phut d nhi&t dp 4 ± IX. Ti le da ca : dung dich 
(w/v) la 1:8. Sau dd da ca dupe nia sach cho ddn khi 
dat duoe pH trung tinh va phan tich ham lugng lipid 
cdn lai frong da ca sau khi xu ly bang dung dich 
CH3COOH, tu dd chpn ra thdi gian ngam khu Upid 
thich hgp nhat. Tlii nghiem duoc bd tri 1 nhan td 
(thdi gian ngam frong dung dich CH3COOH). 4 
nghiem thiic, sd lan lap lai la 3 va tdng sd mSu thi 

nghidm la 12. Khdi lugng da ca cho mdi miu thi 
nghidm la 100 g. 

2.3.3 Thi nghidm 3: Anh huong cua thdi gian sdy 
ddng khd den tinh chdt cua collagen da ca that lat 

Tidn hanh thi nghidm: Da ca sau khi dugc khu 
protem phi collagen frong dung dich NaOH 0,1 M va 
khu Upid frong dung dich CH3COOH 0,5 M d thdi 
gian thich hpp (thi nghiem 1 va 2) se dugc thuc hien 
tach chidt collagen bang dung dich CH3COOH 0,5 M 
frong 3 ngay d nhiet dp 4 ± 1°C, ti le da ca: dung dich 
(w/v) la 1/2,5. Tiep den, kdt tua collagen bang dung 
dich mudi NaCl 2,5 M vdi su tham gia cua Tris 
(hydroxymethyl) aminomethane ndng dp 0,05 M d 
pH = 7. Tidn hanh ly tam dd thu kdt tua coUagen va 
tidp tuc hda tan collagen thu dtrpc frong dung dich 
CH3COOH 0,1 M vdi ti le collagen : dung dich la 1/2 
(w/v). Sau dd, mlu dugc tham tach lan lugt frong 
dung dich CH3COOH 0,1 M frong 48 gid, nude cat 
frong 48 gid nham loai mudi va acid, dam bao nhi^t 
dp trong sudt qua trinh tham tach la 4 ± 1°C. Dung 
dich sau th^m tach dupe dem di say bang thidt hi say 
lanh (Modulyod-230, Thermo Elecfron, Waltham, 
My) frong cac mdc thdi gian la 36, 48 va 60 gid. Mlu 
collagen sau khi say thu duoc d dang sgi. Tidn hanh 
phan tich mdt sd chi tieu nhu dp am, hi^u suat thu 
hdi nham tim ra thdi gian say ddng khd thich hgp 
nhat Mlu tdi uu dugc su dung de kidm fra dd hda 
tan d cac pH tir 1 ddn 10 va frong dung dich NaCl tir 
0 ddn 1,2 M va phan tich thanh phln acid amin. 

Thi nghiem dugc thuc hien thdng qua 1 nhan td 
(thdi gian say), 3 nghiem thiic, sd lan lap lai la 3. 
Khdi luong mlu cho mdt mlu thi nghiem la 100 g. 

2.4. Phuong ph^p phan tich 

Cac chi tieu ve dp am, ham lirgng protein va lipid 
dupe xac dinh theo AOAC (2000). Xac dinh ham 
lupng am bang phuong phap say ddn khdi lugng 
khdng ddi, ham lupng protein bang phuang phap 
Kjeldahl va ham lugng lipid bang phuong phap 
Soxhlet 

Xac dinh thanh phan acid amin frong coUagen 
bang thidt bl HPLC theo phuong phap dupe md ta 
bdi Thuy et al (2014). Thiiy phan 20 mg collagen 
frong HCl 6 M d nhiet dd llOX frong 22 gid frong 
mdi trudng chan khdng. San pham thiiy phan dugc 
trung hda vdi NaOH 6 M va 0,6 M sau dd dugc lpc 
bang mang cellulose. Dich lpc duoc sii dung de phan 
tich acid amin bang h^ thdng HPLC. 

66 NONG NGHIEP VA PHAT TRIEN N 6 N G THON - KY 2 - THANG 4/2020 



KHOA HOC CONG NGHE 

Xac dinh hieu suat thu hdi d cdng doan say ddng 

khd bang phuong phap kidm tra khdi lugng, H = 

- X 100 vdi X (g) la khdi lupng ban dau cua da ca 

(50 g) va Y (g) la khdi luong coUagen sau khi s^y. 

Kiem fra dp hda tan d cac pH tu 1 den 10: Pha 
hdn hgp collagen cd ndng dp 3 mg/mL, chia ra 10 
cdc mdi cdc chua 8 mL coUagen duoe didu chinh pH 
bang HCl 6 M hoac NaOH 6 M dd tiiu dugc pH tii 1 -
10 va thd tich cudi cimg cua dung dich dupe dieu 
chinh ddn 10 mL bang nude cat Sau dd, hdn hop 
coUagen duoe dem di Iy tam vdi tdc dd 20.000 g trong 
30 phiit d 4°C thu dugc phan dich long. Ham luong 
protein frong dich long duoc xac dinh theo phuong 
phap Lowry etal. (1951) su dung huydt thanh bd lam 
chat chuan, tir dd tinh dugc dp hda tan theo cdng 
thuc b ^ g sd mg/mL protein do dupe fren may so 
mau quang phd UV, birdc sdng 660 nm CThuy etal., 
2014). 

Do dp hda tan frong cac ndng dd mudi NaCl tii 0 
den 1,2 M: Pha hdn hop coUagen cd ndng dd 6 
mg/mL, lay 5 mL hdn hgp coUagen cho vao 5 mL 
dung dich NaCl d cac ndng dd tir 0,2 den 1,2 M trong 
acid acetic 0,1 M. Hdn hgp coUagen dupe dem di ly 
tam vdi tdc dp 20.000 g frong 30 phiit d 4°C thu duoe 
phan dich long. Ham lupng protein frong dich Idng 
dugc xac dinh theo phuang phap Lowry et al (1951) 
sir dung huyet thanh bd lam chat chuan, tir do tinh 
dp hda tan theo cdng thiic bang sd mg/mL protein 
do fren may so mau quang phd UV, budc sdng 660 
nm (Thuy e/a/, 2014). 

Cac chi tieu chat luong ciia collagen tir da that 
lat com dugc so sanh vdi collagen tir da ca fra theo 
kdt qua nghidn ciiu cua Le Thi Thu Huong (2018). 

2.5. Phuang phip xu ly sd U$u 

Sd Ueu dupe phan tich bang phuong phap thdng 
ke md ta (trung hinh ± dp lech chuan, su dung chuong 
Uinh Microsoft Excel 2013). Su khac biet cua cac ydu 
td giua cac nghiem thiic dupe phan tich bang 
ANOVA vdi miic y nghia 95% va phep thu Duncan {p 
< 0,05), hang chuong trinh Statistical Package for the 
Social Sciences (SPSS) 16.0. 

3. KET QUA VA THAO LUAN 

3.1. Thinh p h ^ hda hpc c ia da c i thit lit cdm 

Chat Itrgng ciia collagen duoe quyet dinh bdi 
nhidu yeu td nhu ndng dp cua acid hoac kiem duoe 
su dung frong qua trinh tien xu ly hay nhiet dp va 

thdi gian xii ly. Ben canh dd, ban chat cua ngudn 
nguyen Ueu cdng anh hudng rl t ldn tdi nang suat va 
tinh chat ciia coUagen (Regenstein va Zhou, 2007). 
Ket qua phan tich thanh phln hda hpc ciia da ca that 
lit cdm duoe the hien d frong bang 1. 

Bang 1. Thanh phin hda hpc ciia da c i thit lit cdm 
(tinh theo can bin udt) 

Chi tieu 

Am 

Khoang 

Lipid 

Protein tdng sd (bao gdm protein 
phi coUagen) 
(bao gdm protein phcoUagen 

Ham lupng (%) 
65,1 ±0,749 

0,412+0.004 

2.25±0,123 

28,8+0,639 

Ghi chu: Sd heu thdng ki duac trinh bay dudi 
dang trung binh ± do lich chuan vdin=3 

Thanh phan hda hpc chii ydu cua da ci that lit 
cdm la am dp chiem 65,1% ke tidp la protein 28,8%, 
Upid chiem 2,25% va khoang Ii 0,412%. Da ci that lit 
cdm cd ham lugng khoang rat thap (nhd hon 0,5%) 
nen khdng can khu khoang. Trong khi dd ham luong 
protein phi collagen va ham lugng lipid frong da ca 
that lat cdm chidm ti le cao se lam cin frd qua trinh 
chiet nit, anh hudng ddn chat lugng ciia collagen 
thanh pham. Vi vay, cac qui trinh tien xtr ly cin dugc 
thuc hien de loai bd cac tap chat, protein phi 
collagen, Upid hay sic td cd frong ngudn nguydn Ueu 
thd ban dau de tao didu kien cho qua frinh chiet xuat 
va cai thien dp tinh khiet cho coUagen (Benjakul et 
a/, 2012). 

3.2. Anh huong cua thdi gian ngim da c i that lit 
cdm frong dung dich NaOH ddn khi nang khu 
protein phi collagen 

Ham Iuong protein cdn lai frong da ca that lit 
cdm sau khi ngam frong dung dich NaOH qua cic 
mdc thdi gian khac nhau dupe frinh biy d bang 2. 

Kdt qui d bing 2 cho thay ham lupng protein 
giam dan tii 28,7% xudng cdn 24,9% khi tang thdi gian 
ngam da ca frong dung dich NaOH 0,1 M tir 0 ddn 4 
gid. Tiep tuc tang thdi gian ngam len 6 va 8 gid thi 
ham lupng protein hau nhu khdng giam nhidu. Xic ly 
da c i frong dung dich NaOH nhlm muc dich khir 
protein phi collagen va cac sic td CTran Thi Luydn va 
ctv., 2006). Dudi tac dung cua dung dich NaOH, 
protein bi thay ddi clu tnic do mdt sd lien ket peptide 
bl phi vd nen cac tap chit de dang dupe loai ra va 
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hda tan vio trong dung dich, ddng thdi qui tiinh niy 
cQng cd the lam phi vd cac Uen ket cheo frong cau 
tnic coUagen tao dieu kifen cho viec chiet xuit, tham 
chi lam bit hoat cac protease npi tai Udn quan ddn su 
thoai hda collagen (Regenstein v i Zhou, 2007). 
Ngoai ra, theo Yoshimura et al. (2000) dung dich 
kiem cdn tan cdng vao cic viing telopeptide ciia phan 
tii coUagen, lim cho coUagen cd the hda tan frong 
dung dich giy that thoit coUagen ndu thdi gian xu ly 
dii vi ndng dp hda chat cao. 

Bang 2. Him lugng protein cdn 1^ frong nguyto U§u 
sau Idii ngim frong dung dich NaOH 0,1 M qua cic 

mdc thdi gian khic nhau 
Thm gian ngam 

trong NaOH (gia) 
0 
2 
4 
6 
8 

Ham lugng protein 

(%) 
28,7 ±0,829' 
26,6+ 1,44'' 
24,9 ± 0,477° 
22,5 ± 0,632" 
21,4 ±0,149"' 

Ghi chu: Sd hiu thdng ki trinh bay duoi dang 
trung binh + dd lich chuan (n = 3), nhdng chd cai 
(a, b, c va d) khac nhau trong cdng mot cot bieu thi 
su khac biit co y nghia thdng ki a muc do tin cay 
95%. 

Sic dung dung dich NaOH de khir cac hpp chat 
protein phi collagen da dupe ung dung frong rat 
nhidu nghien ciiu trude day. Tuy nhien, kha nang 
khir protein phi coUagen cd khac nhau tiiy thudc vao 
thdi gian ngam va tinh chat ngudn nguyen Udu ban 
diu. Trong nghien ciiu chidt tach coUagen tir da ca 
hdi (Le Phan Thiiy Hanh va Tran Quyet Thing, 
2017), hieu qua khii protein phi coUagen la 12,36% 
bang dung dich NaOH 0,05 M frong 2 gid; nghien 
ciru chiet nit gelatin tir da ci fra (Le Thi Minh Thuy 
va Hd Van Viet, 2018) thi ham lugng protem giam tir 
29,4 cdn 14,5% khi ngam da ci vdi dung dich NaOH 
0,1 M frong 30 phiit; nghien ciiu chidt nit gelatin tir 
bong bdng ca fra thi ham lupng protein giam tii 21,7 
xudng cdn 18,2% (Nham Dtrc Tri va Le Thi Minh 
Thuy, 2015). Va da ca bd duoe khii protem phi 
coUagen hing dung dich NaOH 0,1 M frong thdi gian 
2 gid cho hieu qua khu tdt nhat (Ahmad etal., 2011). 
Ddi vdi nghien ciiu chiet nit gelatin tir da ci frap dau 
ving (Elen etal., 2017) khi ngam da ca frip dau vang 
frong dung dich NaOH 0,3 M frong 15 phiit cho hieu 
qui khii protein phi collagen la tdt nhit. Ddng thdi 
ndng dd dung dich NaOH 0,1 M cung dugc Singh et 

al. (2011) va Chen et al. (2015) lua chon cho qui 
trinh loai protein phi coUagen cho da ca tra va ca 
tramcd. 

Qua nhung nghien ciiu fren vd chidt nit coUagen 
va gelatm, mdi loai nguyen Ueu khi dupe xii ly frong 
dung dich NaOH d cic ndng dp vi thdi gian khic 
nhau se cho hieu qua khii protein phi coUagen la 
khac nhau. Vi vay, frong nghidn ciiu nay da c i that 
lit cdm dupe ngam frong dung dich NaOH 0,1 M vdi 
thdi gian 4 gid dat hieu qui khir protein phi coUagen 
la 13,2% dupe chpn la mlu tdi uu cho thi nghidm tidp 
theo. 

3.3. Anh hudng cua thdi gian ngdm trong dung 
dich CH3COOH ddn k h i nang khii Upid cua da ci 
thit lit cdm 

Kdt qua phan tich him lupng lipid cdn lai frong 
da ca thit lit cdm sau khi xu ly frong CH3COOH 0,5 
M duoe trinh bay d bing 3. 

Bang 3. Him lupng Upid cdn 1^ frong nguyfen lidu 
sau khi ngim frong dung dich CH3COOH 0,5 M qua 

cic mdc thdi gian khic nhau 
Thoi gian ngam 
trong CH3COOH 
(phut) (gio) 

0 

20 
40 

60 
80 

Ham luong lipid (%) 

2,25 ±0,132" 

1,24 ± 1,48' 
0,989 ±0,559' 

0,796 ±0,815'' 
0,777 ± 0,178'' 

Ghi chu: Sd heu thdng ki duoc trinh bay dudi 
dang trung binh + do lich chuan (n = 3), nhdng chd 
cai (a, b,c va d) khac nhau trong cung mot cot bidu 
thi su khac biit cd y nghia thdng ki & muc do tin cay 
95%. 

De nang cao hieu qua chidt nit va chat luong cua 
coUagen thi viec khu Upid la mdt frong nhiing birdc 
rl t quan frong. Tir kdt qui phan tich d bang 3 cho 
thay, him luong Upid giam nhidu tii 2,25% xudng cdn 
0,796% khi ngam da ca frong dung dich CH3COOH 
0,5M frong thdi gian 60 phiit dat hi^u qua khii Upid 
la 64,4%. Tiep tuc tang thdi gian ngam len 80 phiit tiii 
ham lugng Upid tidp tuc giam vdi mpt lupng rat nho, 
khic biet khdng cd y nghia thong ke ddi voi mlu 60 
phut. Nghien ciiu khii Upid fren da ca trim cd bing 
dung dich acetic acid d cac ndng dp khac nhau ciing 
dugc Wang et al. (2009) ghi nhan va ndng dp 
CH3COOH 0,5 M la phu hgp cho qua tiinh khir Upid, 
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hieu qui chidt xuat cung cao nhat (19,1%). Ben canh 
dd, nghien cuu thu nhan coUagen tii da ca fra (Le Thi 
Thu Huong, 2018) da loai bd dugc 84,7% Upid khi xii 
Iy da c i frong dung dich LASNa 0,5% frong 6 gid. 
Ngoai ra, nghien ciiu tich chidt coUagen tii da ca 
hong nau da sir dung butyl alcohol 10% vdi ty le mlu : 
dung dich l i 1 : 30 frong thdi gian 24 gid cho hieu 
qua khu Upid tdt nhat (Jongjareonrak et al, 2005), 
butyl alcohol cd ndng dp 10% cung duoc Ahmad va 
Benjakul (2010) sii dung dd khu Upid frong da ci bd 
da. 

Tir nhiing kdt qua nghien ciru tren cho thay vide 
loai lipid ra khdi nguyen Ueu phu thupc vao mdt sd 
yeu td nhu ham lugng Upid frong nguydn lieu ban 
dau, dd pH va dp nhdt cita dung dich ngam nguyen 
lieu (Noise vi Undeland, 2009). Ben canh dd, viec xu 
Iy bang acid cdn giup da c i trd nen truong nd gnip 
qua trinh chiet xuat coUagen dat hieu qua cao va loai 
bd cic thanh phln khdng mong mudn (Ahmad va 
Benjakul, 2011). Ni vay, da c i thit lit cdm xir ly frong 
dung dich CH3COOH 0,5 M frong 60 phiit dat hieu 
qua khu Upid tdt nhat la 64,4%. 

3.4. Anh hudng ciia thdi gian say ddng khd ddn 
dd ^ , hieu suat tbu hoi v i dO hda tan cua coUagen 
da ci thit lit 

Dd am va hieu suat thu hdi cua san pham 
coUagen dupe thd hien frong bang 4. 

Bing 4. Sv inh hudng ciia thdi gian sly ddng khd 
ddn do ^ , hieu su^t thu hdi cua coUagen tir da c i 

thit lit cdm 

Thoi gian 

(gicr) 
36 
48 
60 

Do am (%) 

20,1 ± 0,012-
11,7 ±0,006' 
7,02 ± 0,016' 

Hieu suat 
thu hoi (%) 

23,3 
13,8 

10,1 

collagen, vi vay vin cdn mdt it nude da cdn sdt lai 
trong mlu sau khi say ddng khd, cdn ndu say ddng 
khd frong 60 gid thi se lam dp am frong mau giam 
manh chi cdn 7,02%. Hieu suat thu hdi coUagen d ha 
mdc thdi gian khao sat trong nghien cim nay deu cao 
hon so vdi viec chidt xuat coUagen tir da c i fra ciia 
Singh et al (2011) (hieu suat thu hdi tii 5 - 7%) vi 
thap hon so vdi nghien ciru cua Wang et al. (2009) 
vdi hieu suat chidt xuat collagen tir da ca fram cd 
khoang 17%. Vi thd 48 gid la thdi gian say thich hgp 
nhat (frong mlu khdng cdn nude d i sau khi sly, dp 
am va hieu suat thu hdi 0 mice hpp Iy Ian lupt la 11,7% 
va 13,8%), dupe chpn lam mlu tdi uu dem di phan 
tich dp hda tan (dd hda tan frong cac pH tir 1 ddn 10 
va trong cac ndng dp mudi NaCI tir 0 ddn 1,2 M) va 
thanh phan acid amin. 

3.5. Do hda tan vi thinh phln acid amin ciia 
collagen tir da c i thit lit cdm 

Dp hda tan ciia collagen frong cic pH tir 1 ddn 
10 va frong dung dich NaCl d cac ndng dp tii 0 ddn 
1,2 M the hien trong hinh 1 vi 2. 

100 „ 

Ghi chu: Sd hiu thdng ki duac tiinh bay dudi 
dang trung binh + do lich chuan (n = 3), nhimg chd 
cai (a, b va c) khac nhau ti-ong cung mdt cot bidu thi 
su khac biit cd y nghta thdng ki a muc do tin cay 
95%. 

Kdt qua d bing 4 cho thay, khi tang thdi gian say 
ddng khd tii 36 len 60 gid thi dd am cua mlu giam ro 
rdt (giam tii 20,1% cdn 7,02%) do su thoit hoi nude 
mpt each manh me frong miu l i tic nhan lam giim 
khdi lugng mlu thu dupe sau khi say ddng khd din 
ddn hieu suat thu hdi giim (giam tii 23,3% cdn 10,1%) 
(Nguydn Trpng Can va Dd Mmh Phung, 1990). Tuy 
nhien, ndu thdi gian say ddng khd la 36 gid thi chua 
that su du thdi gian lim thoat hoi nude trong mau 

0 1 2 3 5 6 7 8 9 10 11 

pH 
Hinh 1. Dp hda tan ciia coUagen tir da c i thit lit cdm 

d cic pH khac nhau 

1 1 0 • 

1 0 0 • 

9 0 • 

8 0 -

^ 7 0 • 

r-eo • 
2so 
•O40 • 
,r.30 • 
Q2O • 

10 

1 0 0 
94.63 J4.15 

49.94 
• 43 17 

^ ^ S 2 9 . 4 5 
3 , ^ 9 . 1 5 

Hinh 2. DO hda tan ciia collagen tir da c i thit lit cdm 
cr cic nong dp muoi khac nhau 
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Bang 5. TTiinh phin acid amin ciia collagen chidt nit 
tir da c i tiiit lit cdm 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 
20 
21 

Thanh phan acid 
amin 

Aspartic acid 

Threonine 

Serine 

Glutamic acid 

Glycine 

Alanine 

Valine 

Cysteine 

Methionine 

Tryptophan 

Isoleucine 

Leucine 

Tyrosine 

Phenylalanine 

Hydrolysine 

Lysine 

Histidine 

Arginine 
Hydroxyproline 
Proline 
Imino acid 

Ham luong (don 
vi/1000 don vi) 

44 

23 

35 

74 

337 

94 

23 

1 

35 

ND 

6 

25 

2 

11 

6 

24 

5 

55 

86 
114 
200 

ND: Khdng phat hiin 
Tir hinh 1 cho thay, mau coUagen da ci thit lit 

cho dp hda tan cao d cac pH cd tinh acid (pH 1-5) , 
dp hda tan dat cue dai khi pH = 2 va gidng vdi kdt qua 
dp hda tan cua collagen tir da c i bd da (Ahmad va 
Benjakul, 2010), da ca ndc (Huang et al., 2011). 
Ngoai ra khi nang hda tan cua coUagen d cac pH 
khac nhau cdn tiiy thudc vio ngudn nguyen lieu ban 
dau nhu ddi vdi da ca hdng niu Oongjareonrak et al., 
2005) cd dp hda tan cue dai d pH = 3, da ca bon (Sun 
etal., 2019) cd dd hda tan cue dai d pH = 4. Mat khac 
dp hda tan cua coUagen giam ding ke frong khoang 
pH = 7 - 9. Sir giam dp hda tan frong pham vi pH nay 
cd thd la do su gia tang tuong tic ky nude cua cac 
phin tit coUagen, do dd din ddn su ket tiia coUagen, 
dac biet Ii tai diem pi (Matinaroh et al, 2011). Su 
khac bidt ve pH cue dai va cue tidu ddi vdi dd hda tan 
cua coUagen dupe nghien ciru la do su khac biet vd 
tinh chit phan tir va thinh phln cua coUagen 
(Kitiiphattanabawon et al., 2005). Dp hda tan cd 
khuynh hudng tang nhe d pH 8 - 10 cd le duoc cho li 

do su tang cudng luc day ciia cic phan tii collagen 
khi pH > pi (Chen etal., 2015) 

Mlu coUagen da c i thit lit cd dd hda tan khic 
nhau d cic nong dp mudi NaCl tii 0 ddn 1,2 M dugc 
the bien frong hinh 2. Dp hda tan cao (fren 90%) d 
cac ndng dd mudi NaCl thip (tir 0 - 0,4 M). nhung 
khi ndng dp mudi tang tir 0,6 M frd di, thi dp hoan 
tan frd nen giam rd ret (dudi 50%, khi ndng dp mudi 
tang ddn 1,2 M thi dp hoin tan ciia collagen chi con 
19,15%). Tir kdt qua fren cd thd ndi ring dp hda tan 
cua coUagen cang cao khi ndng dp NaCl cang thap va 
tuong ddng vdi dp hda tan cita coUagen dupe chidt 
nit tir da ca ndc (Huang etal., 2011), da c i ban (Sun 
etal., 2019) va dd hda tan cua coUagen tir da ci hdng 
nau Oongjareonrak etal., 2005). Nguyen nhan cd thd 
giai thich ring: khi ndng dp mudi NaCl cang cao thi 
su tang cudng tuang tic ky nude giiia cic chuoi 
protein cang cao din den kdt tiia (Damodaran, 1996). 
Ngugc lai, d ndng dd NaCI thap, cac ion co frong 
dung dich mudi Uen kdt ydu vdi cac nhdm tich dien 
fren be mat protein va khdng can thidp vio ldp 
hydrat hda frdn cac mien (Singh etal., 2011) din ddn 
dp hda tan cao. 

Thanh phan acid amin cua coUagen tir da ca that 
lit cdm tuong ddi gidng vdi cic coUagen nhdm I 
khic, dac diem dac trung nhat cua coUagen li c6 
ham lugng glycine rat cao > 30% (Ogawa etal., 2003). 
Tir ket qua phan tich d bang 5, glycine l i acid amin 
dupe tun thay nhidu nhat frong coUagen tii da ca diat 
lat cdm chiem 33,7% fren tdng sd acid amin. Kdt qua 
nay gin gidng vdi coUagen loai I tir da ci chep li 
33,2% (Duan et al., 2009) va da ci chem la 33,1% 
(Sinthusamran etal., 2013). Ngoii ra, coUagen tir da 
ci thit lit cdm bao gdm cic loai acid amin khic nhu 
proline, alanine, hydroxyproUne vi glutamic acid 
tuong tu nhu coUagen tir cic loii khac (Bae et al., 
2008; Wang et al., 2008). Khdng phat hien ra thinh 
phln acid amin loai tryptophan frong coUagen tir da 
ca thit lat cdm. Ham lupng imino acid aia collagen 
tii da ca thit lit cdm (proUne va hydroxyproUne) li 
20% gan tuong duong vdi da ca rd phi li 19,4% 
(Potaros etal, 2009), da ca chep la 19,0% (Duan et 
al., 2009) va ddi vdi da ca chem li 19,6% 
(Sinthusamran et al., 2013). Him luong imino acid 
frong collagen cang nhidu thi cau tnic xoln ciia 
coUagen cang dn dinh do dd dp bdn nhi^t ciia 
coUagen cang cao (Ikoma etal., 2003). 
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4.KETLUAN 

Qua k^t qua nghien ciiu anh huong cua phuong 
phip xu ly dfa tinh chat ciia collagen tir da c i thit lit 
com bao gom cic buoc chinh nhu sau; (i) ngam da c i 
that lit com bang dung dich NaOH 0,1 M trong thoi 
gian 4 gia a nhi^t da 4 ± TC vdi ty 16 w/v = 1/8 loai 
d u ^ 13,2% protem phi collagen, (ii) xu ly trong dung 
dich CHjCOOH 0,5 M vm ty le w/v - 1/8 trong 60 
phiit cr nhiet do 4 ± 1°C loai duoc 64,6% lipid trong da 
ci, (iii) tach chiet collagen dupe thuc hi6n vcri 
CH3COOH 0,5 M trong 3 ngiy, w/v = 1/2,5 o nhiet 
do 4 + r C ; ket tua collagen bing dung dich muoi 
NaCl 2,5 M trong Tris (hydroxymethyl) 
aminomethane 0,05 M 6 pH - 7. Ket tua collagen 
dupe ly tam va (him tach qua hai moi trudng la 
CH3COOH 0,1 M de loai mudi vi moi truong nuoc 
cat de loai CH3COOH. Sau do tien hinh dem miu di 
say d6ng kho trong thai gian 48 gia de tao ra san 
pham collagen co hieu suat thu hoi l i 13,8% va hoan 
toan dip ling cic tinh chat ca ly ciia collagen nhom 1. 

LOI CAM ON 

BS tai n^y duoc tai tra bdi Du an Nang cap 
Trudng Dai hoc Can Tha VN14-P6 bang nguon vdn 
vay ODA tir Chinh phu Nhat Ban. 
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THE EFFECT OFTREATMENT METHOD ON THE PROPERTIES OF COLLAGEN FROM 
CLOWN KNIFEFISH (Chitala omata) SKIN 

Le Thi Minh Thuy', Truong Thi Mong Thu' 
^College of Aquaculture and Fisheries, Can Tho University 

Emaih ltmthuy@ctu. edu. vn 
Summary 

Tile efficiency to remove the non-collagenous protein, fat content and freezing-dry mode on the properties 
of collagen from clown knifefish skin was investigated. The results showed that iish skin was soaked in 0.1 
IVI NaOH for 4 hours and 0.5 M CH3COOH for 60 minutes, had the best ability to remove the non-
collagenous protein and fat contents (13.9% and 64 5%, respectively). After pretreatment, clown knifefish 
skin was extracted in 0.5 M CH3COOH for 3 days at 4 + 1°C, collagen extracts were precipitated with 2.5 M 
NaCl The collagen precipitate were filtered, dissolved in 0.5 M CHjCOOH and dialyzed m 0.1 M CHjCOOH 
and distilled water, respectively. Then, sample was lyophilized for 48 hours to collect sample with recovery 
yield and moisture were 13.8% and 11.7%, respectively and the maximum solubiLly at pH 2 and NaCl 0.2 M. 
Amino acid composition of clown Imifefish skin collagen was similar to type I collagen from another skin. 
The results from this study showed that could be utifize clown knifefish skm as a material source for 
collagen production. 
Keywords; Amino acid, clown knifeSsh skm, collagen, ireezing-dry, soiubibty. 
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