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NGHIEN CUU BIEU KIEN TIEN XU LY VA CHIET TACH
COLLAGEN TU HON HOP DA VA VAY CA LOC
[Channa striata) BANG ACETIC ACID
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TOM TAT

Nghién cttu diéu kién tién xtr ly va chiét tach collagen tir hon hop da va vay ca loc bing acetic acid duoc
thuc hién nham san xudt collagen dat chat luong tot. Két qua cho thdy, da ca loc duoc xtt Iy bang dung dich
NaOH 0,1 M trong 6 gi¢ cho hiéu qua loai protein phi collagen tot nhat, ham luong protein tho con lai 24,5%.
Hoén hop da va vay ca 16c duoc chiét tach collagen bang 0,6 M acetic acid cho hiéu sudt thu héi collagen dat
2,090%, mau sic sang voi gia tri L* 1a 81,4. Co dinh nong d6 0,6 M acetic acid, ngam hon hop da va vay ca
l6c trong 3 ngay cho hiéu suat thu héi collagen cao nhat, dat 3,180% va gia tri L* dat 83,6. Collagen tir hon
hop da va vay c4 16¢c hoa tan cuc dai & pH 2 va néng do NaCl tir 0,2 - 0,4 M. Dya vao phé FTIR cho thdy méi
lien hé chat ché gitta s6 budc song trong ving amide I va viing amide III, dic biét 1a sy 6n dinh cta ciu tric
xo4an ba, cho thdy collagen c6 day dt nhém chtic nang ctia collagen loai I. Ham luong imino acid chiém
22,6% nén collagen co6 nhiét do bién tinh len dén 35,78°C. Tu cac két qua trén cho thdy, c6 thé tan dung
nguén phu phdm da va vay tir qua trinh ché bién ca 16c 1am ngudn nguyén lieu dé san xuat collagen, vira gia

ting gia tri ngudn nguyeén liéu va gitp gidm 6 nhiém moi truong do phu phim ca thai ra.

Tt khoa: Collagen, da va vdy c4 Iéc, acetic acid, phd FTIR, tién xit Iy.

1. DAT VAN BE

Ca 16c (Channa striata) 1a loai ca nudc ngot cod
chat luong thit ngon va gia tri dinh duong cao nén
duoc nguoi tiéu dung wa chudong [1]. Do do, san
pham ché bién tir ca 16c cling ngay cang phat trién
nhu kho, mam, cha bong. Tuy nhién, trong qua trinh
ché bién ca sé c6 mot lwong phu phidm loai ra gdém
dau, xuong, da, vay, vay, noi tang. Trong d6 da va vay
ca chiém khoang 17 - 20%, day la nguon nguyén lieu
dédi dao dé nghién ctru va san xuat collagen [2].

Nguén nguyen lieu san xuat collagen chu yéu tir
xuwong bo va da heo. Tuy nhién, nhiing lo ngai lién
quan dén bo va lon nhu nguy co truyén bénh, tin
nguong ton gido da anh hudng phan nao dén vieéc san
xuat collagen c6 nguon goc tir dong vat c6 va. Chinh
vi thé can tim ngudén nguyén lieu dé san xuat
collagen an toan va nguy co truyén bénh thép, trong
d6 phu pham tir qua trinh ché bién thuy san co6 thé
dap tng nhimg diéu nay, dién hinh la da va vay ca

[2].
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Dé c6 thé chiét duoc collagen thanh phim co
chat luong cao phu thuoc vao rat nhiéu yéu to, trong
d6 c6 budc tién xir Iy nhu loai protein phi collagen.
Nguyén Cong Binh va Tran Phuong Kiéu (2019) [3]
da nghién ctru tmg dung NaOH dé khir protein phi
collagen tit da cd ngtr vy vang. Hon nita, cong doan
quyét dinh dén chat luong collagen 14 cong doan tach
chiét, Duan va cs (2009) [4] da nghién cttu st dung
acetic acid dé€ chiét tach collagen tir da, vay va xuong
ca chép. Truong Thi Mong Thu va cs (2021) [5] ciing
da nghién ctru chiét tach collagen tir da ca l6c bang
pepsin. Tuy nhién, trong qua trinh ché bién ca loc thi
mot lugng 16m vay ca duoc loai ra va chua c6 huéng
tan dung nguon phu phdm nay. Vi thé, “Nghién cuu
diéu kién tién xur Iy va chiét tich collagen tir hon hop
da va vdy cd Ioc (Channa striata) bang acetic acid”da
duoc thuc hién nham tim duoc nong do va thoi gian
xtt Iy da c4 16c trong NaOH; tim duoc nong do va thoi
gian ngam acetic acid dé chiét tach collagen tit hon
hop da va vay ca loc dat chat luong tot va hiéu suat
thu hoi collagen cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Chuén bi mau

Da va vay ca l6c thu mua tai co s& kho ca loc 7
Chop (huyén Thoai son, tinh An Giang). Ca loc
(Channa striata) c6 khoi luong 700 - 800 g/con duoc
co s& kho 7 Chép mua tai cdc ao nudi & tinh An
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Giang trong viing duoc kiém soat vé khang sinh, kim
loai, héa chat theo Quyét dinh s6 53/2009/QDb-
UBND tinh An Giang. Tai co s¢, da va vay ca loc
duoc thu trong qua trinh ché bién cac san pham kho
nguyen con, thit ca 16c cat soi 1am kho. Da va vay ca
l6c duoc lam dong & -20 = 2°C tai co s& va déng
thung chuyén vé Truong Dai hoc Can Tho khong
qua 6 gio. Da ca duoc loai thit, m& va vay con sot lai,
rita sach, phoi rao, cat nhé voi kich thuoc 2 x 1 cm.
Vay duoc rita sach, phoi rdo. Da va vay ca 16c sau xt
1y bao quan dong nhiét do -20 + 2°C cho dén khi tién
hanh thi nghiém.

2.2. Phuong phép nghién ciru

221 Thi nghiém 1: Khido siat anh huong cia
nong do va thoi gian ngam NaOH dén kha nang khir
protein phi collagen tir da cd loc

Tién hanh thi nghiém: da ca loc duoc xtr Iy nhu
muc 2.1, dugc ngam quay trong dung dich NaOH véi
3 muc nong do lan luot 1a 0,06; 0,10 va 0,14 M va 3
moc thoi gian 1an luot 1a 4, 6 va 8 gio. Cac thong so
c6 dinh trong qua trinh ngam quay dugc mo ta boi
Thuy va cs (2014) [6] ¢ nhiét do 0 - 4°C, tién hanh
khudy tron 30 phut/lan, ty 1é da ca: dung dich NaOH
(w/v) 1a 1: 8. Sau do, da ca duoc rtta bang nuéc cho
dén khi dat pH trung tinh, phoi rdo. Khoi luong mau
1a 50 g/mau.

Chi tiéu phan tich: ham luong protein tho con lai
trong da ca sau khi ngam dung dich NaOH dé tim
duoc nong do va thoi gian ngam NaOH thich hop
nhat.

2.2.2. Thi nghiém 2: Nghién cuu dnh huong cia
nong do acetic acid dén kha nang chiét tich collagen
tir hon hop da va vdy cd loc

Tién hanh thi nghiém: da ca xir ly trong dung
dich NaOH theo nong do va thoi gian tot nhat duoc
chon tir thi nghiém 1. Vay ca duwoc xit ly nhw muc 2.1
va duoc ngam trong dung dich 0,8 M EDTA-2Na
trong 24 gio & 0 - 4°C véi ty 1é vay ca/dung dich
EDTA-2Na (w/v) 1a 1 : 8 @€ khir khoang theo nghién
ctru ctia Thuy va cs (2014) [6]. Tién hanh tron da va
vay ca theo ty lé 1: 1 (w/w) va chiét tach collagen tir
hén hop da va vay ca 16c trong dung dich acetic acid
v6i 5 moc nong do acetic acid 1a 0,2; 0,4; 0,6; 0,8 va
1,0 M. C6 dinh ty le hon hop da va vay ca 16¢c/dung
dich acetic acid (w/v) 1a 1:10, &0 - 4°C trong 3 ngay.
Mau sau khi ngam acetic acid loc 1dy dich chiét, dich
chiét duoc ly tam véi toc do 8.000 vong/phut trong
20 phat & nhiét do 4°C. Diéu chinh pH bang cach

thém Tris (hydroxymethane aminomethane) dén khi
pH dat tir 6,8 - 7,2. Tao két tia bang NaCl 2,6 M, sau
d6 thu két tha bang cach ly tam voi toc do 8.000
vong/phut trong 20 phut ¢ nhiét do 4°C. Két tha
duoc hoa tan véi acetic acid 0,5 M, tham tach trong
acetic acid 0,1 M va nuoc cat, sdy dong kho dé thu
collagen theo nghién cttu ctia Thuy va cs (2014) [6].
Khoi luong moi mau 1a 30 g (15 g da va 15 g vay ca).

Chi tiéu phan tich: mau collagen duoc do mau
(L*, a*, b*), can dé tinh hiéu suat thu hoi, phan tich
phé FTIR @é tim duoc néng do acetic acid thich hop
nhat.

2.2.3 Thi nghiém 3: Nghién cuu anh huong cua
thor gian chiét tich collagen tir hon hop da va vdy cd
I6c bang acetic acid

Tién hanh thi nghiém: khao sat duoc thuc hién
tuong tu thi nghiém 2, véi ndng do acetic acid duoc
chon tir thi nghiém 2. Hon hop da va vay ca duoc
ngam trong dung dich acetic acid véi 5 moc thoi gian
lan lwot 1a 1, 2, 3, 4 va 5 ngay. Mau sau khi ngam
duogc thuc hién cac buoc tiép theo twong tu nhu thi
nghiém 2 dé thu collagen. Khéi luong méi mau 1a 30
g (15 g dava 15 g vay ca).

Chi tieu phan tich: mau collagen dugc do mau
(L*, a*, b*), can dé tinh hiéu suat thu hoi, phan tich
phé FTIR. Tt d6 chon ra thoi gian ngam acetic acid
thich hop nhat.

Mau collagen tir hon hop da va vay ca 16c t6i uu
duoc phan tich thanh phan acid amin, do do hoa tan
& cac pH va NaCl khac nhau va nhiét do bién tinh.

2.3. Phuong phap phan tich

Ham lwong protein thé trong da ca 16c trudce va
sau khi ngam NaOH bang ham luwong nito téng s6
nhan voi hé s6 6,25 (ham luong protein tho = [N, ] x
6,25). Trong d6, ham luwong nito téng s6 (N, duoc
x4c dinh bang phuong phéap Kjeldahl theo AOAC
(2000) [71.

Hi¢u suat thu hoi collagen dugc xac dinh bang
phuong phap can, H = %.‘r 100 véi X (2) 1a khoi
luong ctia hon hop da va vay ca 16c sau khi xir ly; ¥
(2) 1a khoi luong collagen.

Mau sic (L*, a*, b*): mau collagen duoc trai déu
voi duong kinh khoang 20 mm va chiéu cao khoang 5

mm trén to gidy trang va do mau bang thiét bi
Colorimeter PCE-CSM 2 (Trung Quéc).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 12/2022 77



KHOA HOC CONG NGHE

Quang phé hong ngoai (phd FTIR) cta collagen
duoc ghi nhan lai tir may quang phé ALPHA FTIR
trong pham vi buéc song tir 4.000 dén 500 cm™ [6].

Thanh phan acid amin cta collagen duoc xac
dinh theo phuong phap ctia Thuy va cs (2014) [6].
Thay phan 20 mg collagen trong HCI1 6 M & nhiét do
110°C trong 22 gio trong chan khong, trung hoa véi
NaOH 6 M va 0,6 M, loc bang mang cellulose, phan
tich bang hé thong HPLC.

Nhiét do bién tinh cta collagen duoc xac dinh
bang phuong phap quét vi sai nhiét luong DSC duoc
moé ta boi Thuy va cs (2014) [6]. Ty 1lé mau
collagen/dung dich acetic acid 0,1 M 1a 1: 40 (w/v),
phan tich duwoc thuc hién véi toc do quét 1°C/phut &
nhiét do quét 20 - 50°C.

Do hoa tan ctia collagen & cac pH tir 1 - 10 theo
phuong phap cua Thuy va cs (2014) [6]: pha dung
dich collagen c6 nong @6 3 mg/mlL, chia ra 10 coc,
mdi coc chita 8 mL collagen duoc diéu chinh pH
bang HC1 6 M hoac NaOH 6 M dé thu duoc cac dung
dich collagen c6 pH tir 1 - 10 va thé tich cudi ciing
duoc diéu chinh dén 10 mL bang nudc cat. Do hoa
tan ctia collagen & cac nong do mudi NaCl tir 0 dén
1,2 M theo phuong phap cua Thuy va cs (2014) [6]:
pha dung dich collagen c6 nong do 6 mg/mL trong
acid acetic 0,1 M, 14y 5 mL collagen cho vao 5 mL
dung dich NaCl @é duwoc hon hop c6 néong do NaCl tir
0,2 dén 1,2 M. Hon hop collagen c6 pH tir 1 - 10 va
nong do NaCl tir 0,2 - 1,2 M duoc di ly tam véi toc do
8.000 vong trong 20 phut & 4°C thu phan dich 16ng.
Ham luong protein trong dich 16ng duwoc xac dinh
bang phuong phap ctia Lowry va cs (1951) [8] st
dung huyét thanh bo lam chuén, tit d6 tinh duoc do
hoa tan cta collagen.

2.4. Phuong phap xtt Iy s6 liéu

S6 lieu thu thap duwoc tinh trung binh + do léech
chudn bang phan mém Microsoft Excel 2013. Phan
tich phuong sai ANOVA va phép thit LSD dé so sanh
su khac biét gitta cac nghiém thic véi miec y nghia
95%, bang phan mém Stagraphic Centurion XV
version 15.01.02.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia thoi gian ngam va ndng @6
dung dich NaOH dén kha niang loai protein phi
collagen tir da c4 16¢

Ham luong protein thé con lai trong da ca léc
sau khi ngam trong dung dich NaOH qua cac méc

thoi gian va néng d6 NaOH khac nhau duoc trinh
bay & bang 1.
Bang 1. Anh huéng clia thoi gian ngam va néng o
NaOH dén ham luong protein thé con lai & da c4 léc

sau xit ly
Nghiém |Thoi gian Nf”)ng do Ham luong
thirc (gi0) M) protein tho (%)
bC - - 33,0+0,410°
1 4 0,06 27,1+0,969°
2 4 0,10 26,2+0,590"°
3 4 0,14 25,7+0,586°
4 6 0,06 26,0+0,202¢
5 6 0,10 24.5+0,937¢
6 6 0,14 23,9+0,242¢
7 8 0,06 24,0+0,5431
8 8 0,10 20,0+0,538°
9 8 0,14 19,1+0,612°

Ghi chi: S6' liéu duwoc trinh bay dudi dang trung
binh + do léch chudn (n=3), nhing chit cdi (a, b, ¢, d,
e) khdc nhau trong cung mot cot biéu thi su khac
biét co y nghia thong ké ¢ muic do tin cdy 95%. DC:
doi ching.

Bang 1 cho thdy, ham luong protein tho trong da
c4 c6 khuynh huong giam khi tang néng d6 NaOH
va thoi gian ngam. Khi tang nong do dung dich
NaOH tir 0 dén 0,10 M va thoi gian ngam tir 0 dén 6
gi® thi ham luong protein tho gidm dan va dat thap 1a
24,5% & nghiém thic 5 (NaOH 0,10 M va 6 gio).
Nguyén nhan co thé 1a do dung dich NaOH c6 kha
nang pha vo cac lien két mach bén, do d6 mot so
protein phi collagen trong da ca bi pha v& ciu tric
bac cao va tach ra khoi nguyén lieu, dan dén ham
luong protein thoé giam [9]. Ham luwong protein tho
khong d6i khi nong do dung dich NaOH ti€p tuc
tang dén 0,14 M & 6 gio hay thoi gian ting 8 gio &
néong do NaOH 0,06 va 0,10 M. Ham luong protein
tho 6n dinh cho thdy c6 thé protein phi collagen hau
nhu con lai rat it hodc da duoc loai hét. Do vay nong
d6 dung dich NaOH va thoi gian ngam phu hop sé
giup loai bo thanh phan protein phi collagen trong da
ca mot cach t6t nhat ma khong 1am that thoat
collagen [10]. Tuy nhién, ham luong protein tho lai
giam con 19,1% khi néng do dung dich NaOH ting
dén 0,14 M va thoi gian 8 gio. Diéu nay duoc giai
thich 1a do khi ngdm da ca trong dung dich NaOH &
nong do cao va thoi gian qua dai c6 thé dan dén viéc
cat mach collagen, két qua 1a tén that collagen trong
qua trinh rtra, do d6 ham luong protein tho lai ti€p
tuc giam [3]. Do do, trong nghién cttu ndy chon nong
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do NaOH 1a 0,10 M va thoi gian ngam 6 gi¢ dé loai

protein phi collagen tit da c4 16c 1a thich hop nhat.
3.2. Anh huéng ndng do acetic acid dén kha

nang chiét tAch collagen tir hdn hop da va vay ca

321 Anh huéng cua nong do acetic acid dén
mau sdc va hiéu suat thu hoi collagen tir hén hop da
va vay cd loc

Hiéu suat thu hoi va mau sic collagen tir hon
hop da va vay ca léc theo nong do acetic acid khac
nhau duoc trinh bay & bang 2.

Bang 2. Anh hudng ctia ndong do acetic acid dén hiéu suat thu héi collagen va mau sic ctia collagen tir hdn

hop da va vy cé loc
Nong db acetic acid Mau sic 0
(M) r v b H (%)
0,2 69,0+1,3157 2.35+0,357° 5,67+0,765° 0,457+0,017°
0,4 74,0+1,736™ 1,39+0,2116° 4,89+0,905 1,190+0,327°
0,6 81,4+0,898" 1,45+0,278° 3,59+1,183° 2,090+0,157°
0,8 72,2+1,937¢ 1,83+0,295% 7,99+0,465" 0,696+0,033°
1,0 76,2+2,185° 2.23+0,299° 7,94+0,540° 0,5610,023°

Ghi chu: S6’ liéu diroc trinh bay dudi dang trung binh + do léch chuan (n=3), nhimg chir cdi (a, b, ¢, d)
khac nhau trong cung mot cot biéu thi su khac biét co y nghia thong ké ¢ muc do tin cdy 95%. H: Hiéu suat

thu hoi collagen.

Tir két qua bang 2 cho thay, khi nong do acetic
acid ting tir 0,2 léen 0,6 M thi hiéu suat thu hoi
collagen tang tir 0,457% 1én 2,090%. Tuy nhién, hiéu
suat thu hdi collagen giam con 0,561% khi nong do
acetic acid ti€p tuc tang dén 1,0 M. Nguyén nhan la
do & giai doan dau ctia qua trinh chiét tach, khi da va
vay ca tiép xuc voi dung dich acetic acid sé xay ra
hién tuong hydrate hoa soi collagen [11]. Vi vay,
nong do acetic acid thap, collagen hydrate hoa khong
hoan toan dan dén hiéu suat chiét tach chua cao. Khi
tang dan nong do acetic acid sé 1am thay déi tuong
tac tinh dién va cau trac soi collagen theo su thay déi
pH, mitc @6 hydrate héa ting, lam tang do hoa tan
ctia collagen trong dich chiét, dan dén hiéu suat chiét
tach collagen tang [12]. Tuy nhién, khi ting néng do
acetic acid léen 1,0 M thi hiéu suat thu héi collagen
giam. Diéu nay c6 thé giai thich 1a do & mot gia tri
pH rat thap cta dung moi chiét sé lam giam kha
nang hap thu nuoc cta collagen, do d6 lam giam kha
nang hoa tan cta collagen, dan dén hiéu suat thu hoi
collagen giam [13]. Piéu nay giai thich cho cac quan
sat trong nghién ctru nay rang ngoai néng do acetic
acid 0,6 M, hiéu suat thu héi collagen déu giam dang
ké. Khi tang nong do acetic acid tit 0,2 M dén 0,6 M
thi do sang (L*) ciing tang dan tir 69,0 1én 81,4; trong
khi a* va b* gidm tuong tmg tir 2,35 va 5,67 xudng
1,45 va 3,59. Tuy nhién, 6 sang (L*) giam con 76,2
thi a* va b* tang tuong tmg lén 2,23 va 7,94 khi nong
do acetic acid tang lén 1,0 M. Diéu nay c6 thé duoc
giai thich 1a do acetic acid tdc dong lén cac sac to
trén té€ bao da va vay ca, cé tac dung chu yéu la tay

mau da va vay ca, do d6 gia tri L* ting va a*, b* giam
khi tang noéng do acetic acid. Tuy nhién, khi néng do
acetic acid tang cao c6 thé lam bién déi cac lién két
khac trén té bao, pha vo t€ bao, anh huong dén mau
cua collagen, nén gia tri L* giam va a*, b* tiang [9].
Két qua cho thdy chiét tach collagen tit hon hop da
va vay ca loc & nong do acetic acid 0,6 M 1a thich hop
nhat.

322 Anh huéng cia nong do acetic acid dén
pho FTIR ctia collagen tir hon hop da va vay ca loc

Phé FTIR ctia cac mau collagen tir hon hop da va
vay ca loc duoc chiét tach & cac nong do acetic acid
khac nhau duoc trinh bay & hinh 1.

Quang phé hong ngoai (phé FTIR) gitup nhan
dién cac nhém chic nang cé trong phan tix collagen.
Pho FTIR ctia collagen loai I, duoc dic trung béi cac
day Amide A (3400-3440 cm™); Amide I (1600-1660
cm Y); Amide II (~1500 cm™); Amide III (1320-1220
cm Y). Amide A thé hién tan s6 gian ctia nhom NH
(ndm & mach bén cua phan tr collagen) lién két
hydrogen v6i phan tir nwéc. Dao dong gian ctia nhom
NH ty do x4y ra & viing s6 song 3400 — 3440 cm!, khi
nhom NH tham gia tao lién két hydrogen voi nudc,
tan s6 dao dong sé giam, s6 song < 3400 cm L. Amide
I biéu thi dao dong gidn ctia nhom C = O hoac lién
két hydrogen v6i nhom COO- ; amide II biéu thi dao
dong uon cta nhom NH lién két voi dao dong gidn
ctia nhom CN, dao dong gian bat ddi xing ctia nhom
COO-, dao dong xodn ctia nhom CH,; Amide III biéu
thi dao dong gian C-O va dao dong uén ctia nhém
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NH trén cung mat phang, dao dong nay lién quan téi
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Hinh 1. Phé FTIR cta collagen tir hén hop da va vay c4 16c & cac nong do acetic acid khac nhau

Nhin chung, cac mau collagen tit hon hop da va
vay c4 16c & cac nong do acetic acid khac nhau tir 0,2
M; 0,4 M; 0,6 M; 0,8 M; 1,0 M thu nhan duogc c6 phd
FTIR tuong tw nhau vé budc séng tai viing amide A
twong tmg lan luot 1a 3403,99; 3332,15; 3414,63;
3414,83; 3324,1 cm?'. Amide B (2927,72; 2927,72;
2927,72; 2927,72; 2927,72 cm?t), amide I (1661,2;
1663,86; 1663,86; 1666,52; 1666,52 cm?), amide II
(1265,4; 1240,8; 1238,14; 1544,12; 1541,46 cm™) va
amide III (1240,8; 1206,21; 1208,21; 1238,14; 1240,8
cm?). Thong qua cac dir liéu do phé FTIR, collagen
duoc chiét tach tir hon hop da va vay cé 16c co day du
cac nhém chie nang cua collagen loai 1.

3.3. Anh huéng thoi gian ngam acetic acid dén
kha niing chiét tach collagen tir hon hop da va vay c4
loc

3.3.1. Anh huong cua thoi gian ngam acetic acid
dén mau sac va hiéu suat thu hoi collagen tir hon hop
da va vdy cd loc

Hiéu suat thu héi va mau sic ctia collagen tir hon
hop da va vay ca 16c theo thoi gian ngam acetic acid
khac nhau duoc trinh bay & bang 3.

Tur két qua bang 3 cho thay, khi thay déi thoi
gian chiét tach trong acetic acid tir 1 ngay lén 3 ngay
thi hiéu suat thu héi collagen tir hén hop da va vay ca
loc tang tir 0,706% len 3,180%. Tuy nhién, ti€p tuc
tang tir 3 ngay lén 5 ngay thi hiéu sudt thu hoi
collagen giam con 0,862%. Nguyén nhan la do xit ly
acetic acid gitp da va vay ca truong nd, dan dén qua
trinh chiét tach collagen dat hiéu qua cao, do d6 hiéu
suat thu héi tang khi kéo dai thoi gian ngam [3]. Tuy
nhién, hiéu suat thu hoi tang dén mot giéi han nhat
dinh va gidm xudng khi thoi gian ngam acetic acid
kéo dai. Diéu nay c6 thé 1a do kéo dai thoi gian ngam
acetic acid qua mutc c6 thé dan dén cat mach
collagen nén hiéu suat thu hoi gidam [9]. Khi ting
thoi gian chiét tach collagen trong acetic acid tir 1 1én
3 ngay thi do6 sang (L*) ciing ting tir 72,6 1én 83,6
trong khi a* va b* giam twong tng tir 1,76 va 4,42
xuéng 1,30 va 3,36. Tiép tuc ting lén 5 ngay thi do
sang (L*) ctia mau collgen giam con 78,6 thi a* va b*
ting twong tmg lén 1,57 va 4,11. Két qua cho thay
chiét tach collagen tir hén hop da va vay ca l6c bang
acetic acid v6i thoi gian ngam 3 ngay la thich hop
nhat.

Béng 3. Anh huéng ctia thoi gian ngam acetic acid dén hiéu suét thu héi collagen va mau séc cia collagen tir

hén hop da va vay ca loc

Thoi gian ngam Mau sic H (%)
(ngay) L a’ b’
1 76,7+2,368° 2,58+0,200° 5,70+0,365" 1,510£0,283°
2 83,6+2,172° 1,30+0,252¢ 3,36+0,153° 3,180+0,737°
3 76,6+2,046° 2,27+0,796™ 4,59+0,765° 1,420+0,147
4 78,6+1,153° 1,57+0,149™ 4,11+0,922" 0,862+0,347°°
5

Ghi chu: S6'liéu duoc trinh bay dudi dang trung binh + do léch chudn (n=3), nhitng chir cédi (a, b, ¢) khdc
nhau trong cung mot cot biéu thi sur khac biét cé y nghia thong ké ¢ murc do tin cdy 95%. H: Hiéu suat thu hoi

collagen.
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Phé FTIR ctia cac mau collagen tir hon hop da va

3.3.2 Anh huong cua thoi gian ngdm acetic acid ) -
vay ca loc theo thoi gian chiét tach bang acetic acid

dén pho FTIR cua collagen tir hon hop da va vdy c4

Ioc
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Hinh 2. Phé FTIR ciia collagen tir hdn hop da va vay ca 16c theo thoi gian chiét tach khac nhau
trong dung dich acetic acid

Nhin chung, cac mau collagen tir da va vay ca loc
& cac thoi gian chiét tach khac nhau tir 1 ngay, 2
ngay, 3 ngay, 4 ngay, 5 ngay thu nhan duoc c6 pho
FTIR twong tw nhau vé budc song tai ving amide A hop da va vay ca loc
dao dong trong khoang 3388,03-3427,94 cm™. Amide
B (2925,06-2930,38 cm?), amide I (1653,22-1683,38
cm?), amide II lan luot 1la 1238,14-1243,46 cm™ va
amide III 1an luot 1a 1163,54-1208,1 cm™. Tt két qua
phan tich phd FTIR, collagen duoc chiét tach tir hon

hop da va vay ca loc c6 cac nhéom chitc ning cia

collagen loai I.

3.4. Chat luong cta collagen thanh phim tir hon

3.4.1. Thanh phan acid amin cua collagen thanh

pham tir hon hop da va vdy c4 Ioc

Thanh phéan acid amin ctia collagen tir hén hop

da va vay ca léc duoc trinh bay & bang 4.

Bang 4. Thanh phan acid amin cta collagen chiét tach tir hon hop da va vay c4 l6¢c
STT | Thanh phan acid | Ham luong (don | STT | Thanh phan Ham luong (don
amin vi/1.000 don vi) amino acid vi/1.000 don vi)
1 |Alanine 91 12 |Lysine 30
2 |Arginine 54 13 |Methionine 12
3 |Aspartic acid 49 14 | Phenylalanine 17
4 |Cystein 2 15 |Proline 131
5 | Glutamic acid 76 16 |Serine 36
6 |Glycine 314 17 |Threonine 21
7 |Histidine 6 18 |Tryptophan 0
8 |Hydrolysine 6 19 |Tyrosine 4
9 |Hydroxyproline 95 20 |Valine 23
10 |Isoleucine 9 21 |Imino acid ** 226
11 |Leucine 24

Ghi chu: (**) imino acid bao gom hydroxyproline va proline. Két qua duoc tinh theo sé acid amin/1.000
acid amin tong so.

Tir két qua phan tich & bang 4 cho thay, glycine
la amino acid dugc tim thdy nhiéu nhat trong
collagen tir hon hop da va vay ca lo6c, chiém 314 don

vi/1000 don vi (twong duwong 31,4%). Thanh phan
amino acid cta collagen tir hon hop da va vay ca loc
tuong doi giong véi cac collagen loai I khac vi co
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chung diém dac trung nhat cta collagen 1a c6 ham
luong glycine > 30% [14]. Két qua nay gan giong voi
collagen loai I tir da ca chép 1a 33,2% [4], vay ca song
(Nhat) 1a 33,8%, vay ca song (Viet Nam) la 33,6% [6]
va da ca loc 1a 33,6% [5]. Ngoai ra, collagen tir hon
hop da va vay ca l6c chita cac acid amin khac nhu
proline, alanine, hydroxyproline va glutamic acid
tuong tw nhu collagen tir cac loai khac [14]. Khong
phat hién tryptophan trong collagen tir hon hop da va
vay ca léc. Ham lwong imino acid (proline va
hydroxyproline) ctia collagen tir da va vay ca loc la
226 don vi/1.000 don vi (twong duwong 22,6%) cao hon
collagen tir da ca loc 1a 20,4% trong nghién ctru ctia
Truong Thi Mong Thu va cs (2021) [5]. Piéu nay
duoc giai thich 1a do ham luong imino acid c6 mai
lien hé chat ché dén cau truc cua collagen. Ham
lwong imino acid trong collagen cang nhiéu thi cau
triic xodn ba ctia collagen cang 6n dinh [3]. Do do,
collagen tir da ca 16c duoc chiét tach bang pepsin
(chuén bi trong dung dich acetic acid) trong nghién
ctu ctia Truong Thi Mong Thu va cs (2021) [5] thi
cau truc xoan ba cta collagen c6 thé bi anh hudéng
boi tac dung clia ca acetic acid va pepsin nén ham
lwong imino acid thap hon collagen tir hon hop da va
vay ca loc chi chiét tach bang acetic acid trong
nghién ctu nay.

3.4.2. Nhiét do bién tinh cua collagen tir hén hop
da va vdy ca loc

Nhiéet do bién tinh ctia collagen tir hon hop da va
vay ca l6c duoc thé hién ¢ hinh 3.

/\\\‘\r‘g/
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Hinh 4. D¢ hoa tan ciia collagen tir hén hop da vay ca
16c & cac pH khac nhau

Tt biéu @6 hinh 4 cho thay, mau collagen tir hon
hop da va vay ca 16c c6 do hoa tan cao & cac pH co
tinh acid (pH tir 1 —4). P06 hoa tan cta collagen giam
trong khoang pH tir 6 - 8. Su giam d6 hoa tan trong
pham vi pH nay co thé 1a do su gia ting tuong tac ki
nudc cta cac phan tit collagen, do d6 dan dén su két
ttia collagen, dac biét 1a tai diém dang dién pI [2]. Do
hoa tan ctia collagen c¢6 khuynh huwéng ting nhe &
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Hinh 3. Nhiét @9 bién tinh ciia collagen tir hon hop
da va vay ca loc

Két qua & hinh 3 cho thay, nhiét do bién tinh ctia
collagen tir hon hop da va vay ca loc 1a 35,78°C, cao
hon collagen tix da ca Minh Thai (24,6°C) [15],
nhung thdp hon collagen tir da ca r6 song Nile
(36,5°C) [14]. Collagen ttr cac loai nguyén liéu khac
nhau c6 nhiét do bién tinh khac nhau la do su khac
nhau vé ham luong hydroxyproline, collagen sé c6
nhiet do bién tinh cao khi c¢6 ham luwong
hydroxyproline cao. Vi hydroxyproline cé vai tro
quan trong duy tri sy 6n dinh cdu tric xoan ba cia
collagen. Ngoai ra su khac nhau vé nhiét d¢ bién tinh
cua collagen con lién quan téi nhiét ¢0 méi truong
song va nhiét do co thé caa timg loai [15].

3.4.3. Do hoa tan cua collagen tir hon hop da va
vdy cd loc

Do hoa tan cua collagen tir hon hop da va vay ca
loc & cac pH tir 1 dén 10 va trong dung dich NaCl &
cac nong do tir 0 dén 1,2 M thé hién trong hinh 4 va
hinh 5.

1 b tan %)

o 0.2 0.4 0.6 0.8 1 1.2
radng dé NMacl (v

Hinh 5. D¢ hoa tan ciia collagen tir hén hop hop da
vay c4 loc & cac nong do NaCl khac nhau
pH 10 c6 thé 1a do su tang cuong luc ddy cta cac
phan tit collagen khi pH > pl [2].

Qua hinh 5 cho théy collagen tir hén hop da va
vay ca 16c c6 do hoa tan cao (trén 90%) & noéng do
muoi tir 0,2 dén 0,4 M. Diéu nay ching t6 rang, &
nong do NaCl thap, cac ion c6 trong dung dich muéi
lien két yéu voi cac nhom tich dién trén bé mat
protein va khong can thiép vao 16p hydrate hoa trén
cac mién dan dén do hoa tan cao [2]. Khi nong do
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NaCl cao hon 0,6 M thi d6 hoa tan cé xu huéng giam
manh va chi con khoang 20% voi NaCl 1,2 M. Nguyén
nhan la do NaCl cang cao thi su ting cuong tuong tac
ki nudc gitra cac chudi protein cang cao dan dén két
tiia va giam do hoa tan [9].

4. KET LUAN

Hon hop da va vay ca loc c6 thé st dung la
nguon nguyén liéu dé chiét tach collagen bang acetic
acid. Diéu kién tién xtt ly loai protein phi collagen tir
da ca 16c tot nhat 1a ngam da c4 trong dung dich
NaOH 0,1 M va thoi gian ngam 6 gio. Chiét tach
collagen tir hon hop da va vay ca loc dugc thuc hién
véi 0,6 M acetic acid va thoi gian ngam 3 ngay cho
hiéu suat thu hoi collagen cao, mau sic, phé FTIR
ctia collagen tot.
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EXTRACTION OF ACID-SOLUBLE COLLAGEN FROM SNAKEHEAD FISH (Channa striatz)
SKIN AND SCALES MIXTURE
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Summary

Study on the pre-treatment and collagen extraction conditions from snakehead fish skin and scales mixture
by using acetic acid was performed to produce good collagen quality. The results showed that snakehead
skin treated in 0.1 M NaOH solution for 6 hours gave the best removed protein non-collagen efficiency, the
remaining amount of crude protein was 24.5%. After treatment, snakehead fish skin and scales mixture was
extracted with 0.6 M acetic acid which gave high collagen yield of 2.090% and bright color of collagen with
L* of 81.4. Snakehead fish skin and scales mixture was extracted in 0.6 M acetic acid for 3 days which gave
highest collagen yield of 3.180%, L* value of 83.6. Collagen from snakehead fish skin and scales mixture had
maximum solubility at pH 2 and NaCl concentration from 0.2 - 0.4 M. Base on the FTIR spectral analysis
showed the close relationship between the number of wavelengths in the amide I and amide III regions,
especially the stability of the triple helix structure, shows that collagen has a full functional group of type I
collagen. Imino acid content account for 22.6%, so that collagen has denaturation temperature up to 35.78°C.
From the above results, it is possible to utilize the skin and scale from the processing of snakehead fish as a
source of raw materials for collagen production, both increasing the value of raw materials and helping to
reduce environmental pollution caused by fish waste.

Keywords. Collagen, FTIR spectrum, acetic acid, pre-treatment, snakehead fish skin and scales.
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