KHOA HOC CONG NGHE

NGHIEN CUU TACH CHIET COLLAGEN THUY PHAN TU
DA CA LOC (Channa striata) BANG PHUONG PHAP
THUY PHAN ENZYME ALCALASE

TOM TAT

Nguyén Van Thanh?, Lé Thi Minh Thiy?* "

Nghién ctru tach chiét collagen thiy phan tir da c4 16¢ duoc thuc hién thong qua cac budc: loai lipid ciia da
ca loc, trich ly gelatin va st dung enzyme Alcalase dé thuy phan gelatin va thu nhan collagen thuy phan. Két
qua cho thay, hiéu qua loai lipid dat 78,2% khi xit Iy da cé 16c bang axit acetic 0,05M trong 1 gio. Da c4 16¢c
duoc trich ly trong nudc cat & nhiet do 70°C, 2 gio thu duoc gelatin c6 hiéu suit thu hoi cao, do bén gel, do
nhét, mau sic va nhiét do tao gel tot nhat 1an luot 1a 22,8%; 216 g; 14,9 mPa.s; L*= 81,8 va 13,5°C. Hiéu suit
thu héi collagen thiy phan 1a 98,6% khi gelatin thuy phan bang enzyme Alcalase 2% (v/w) trong 3 gio, do
hoa tan cuc dai & pH=7 va néng do NaCl tir 0,8 - 1,2 M. Hon nfra, két qua phé FTIR cho th4y, collagen thiy
phan van chtta ddy dt cac nhom chie dic trung. Do d6, da ca 16c cé thé duoc tan dung dé san xuat collagen

thay phan.

Tt khéa: Collagen thiy phén, da cd Iéc, do bén gel, do nhot, do hoa tan.

1. BAT VAN BE

Ca 16c (Channa striata) 1a loai nuoi day trién
vong va dang phat trién voi dién tich va san luong
nudi ngay cang tang & dong bang song Cttu Long,
san luong ca dat khoang 40.000 tdn/nam [30]. Ca loc
c6 thé duoc ché bién tao ra nhiéu san phdm da dang
nhu 1am mam, 1am kho, cha bong, cha ca... Trong
qua trinh san xuét, luong phu phim loai ra gom:
xuong, da, dau, vay, noi tang, trong d6 da chiém ti le
l6n khoang 17-22% tong khoi luong [11]. Bén canh
cac san pham kho c4 16c truyén théng (con da) thi
san phdm kho c4 16¢c nguyén con hodc cat thanh timg
thoi da loai bd da da va dang thu hut nhu cau thi
truong va chiém ty lé san xuét kha cao tai cac co so
ché bién kho ca loc trén dia ban tinh An Giang va
bong Thap, vi thé nguon da ca 16c sé rat doi dao va
c6 tiém nang dé san xudt ra nhiéu san pham c6 hoat
tinh sinh hoc.

Collagen thay phan thu dwoc thong qua qua
trinh thily phan collagen hoac gelatin dudi tic dong
cua hé enzyme protease, collagen thily phan duoc sir
dung rong rai trong cac nganh cong nghiép thuc
phdm, duoc phdm, my phdm va y hoc nh¢ dac tinh
tan tot trong nudc, lam chat mang, chat nha hoa, kha
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ning tao bot, chong oxy hoa va it gay di tng cho
nguoi stt dung [2, 20]. Mot s6 nghién ctru trude day
vé collagen thiy phan nhu nghién ctru cau trac va do
6n dinh cta collagen trong luwong phan tir thap tir da
ca chép [31], hay kha niang chong oxy hoa cua
collagen thay phan tit da ca tra [2], chiét xuat, tinh
ché va tng dung collagen thiy phan tir da ca [20].
Tuy nhién, chua c6 cong bo khoa hoc nao vé qua
trinh chiét rut collagen thiy phan tir da ca 16c. Nham
nang cao gia tri kinh té cho nguon phu phdm va da
dang hoa san phdm, viéc san xuat collagen thiy phan
la mot huéng di méi va trién vong. Vi thé, nghién cttu
tach chiét collagen thay phan tir da ca 16c bang
enzyme Alcalase da duoc thuc hién.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Chu4n bj mau

Da c4 16c¢ da cap dong duoc mua tai co s kho ca
loc 7 Chép (Thoai Son, An Giang) va duoc van
chuyén vé Bo mon ché bién thiy san, Khoa Thiy
san, Trueong Dai hoc Can Tho d@é loai bo phan thit,
nhot va tap chat, rita sach dudi voi nuoc chay va dé
rdo. Da ca duoc cat thanh nhitng miéng nhd (2 x 1
cm), chira trong cac tai PE (50 g/tui) va duoc bao
quan ¢ nhiét do -20+2°C cho dén khi tién hanh thi
nghiém.

2.2. Hoa chat

Céac hoa chat duoc st dung: CH,COOH (axit
Acetic), C¢Hg0, (axit Citric), C,H;OH (Ethanol),
CaCl, (Calcium Chloride) va mot s6 hoa chat khac.
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Alcalase thuéc nhém endopepidase cé cac dac tinh
ky thuat nhu sau: pH toi thich tir 6-8, nhiét do thich
hop tir 30-65°C, hoat tinh 2,4 AU/g va bao quan
enzyme & 0-5°C.

2.3. Phuong phap nghién ctru

2.3.1. Khao sit anh huong cua loai hoa chat dén
hiéu qua loai lipid da cd loc

Da ca 16c duoc khir lipid theo phuwong phap ctua
Sae-Leaw va cs (2016) [25] v6i mot vai hiéu chinh. Xir
1y da ca 16c trong 4 loai hoa chat khac nhau, lan luot
la axit acetic 0,05 M, axit citric 0,05 M két hop voi
CaCl, 50 mM, axit citric 0,05 M két hop voi 50%
ethanol va axit citric 0,05 M. C6 dinh ty 1é da ca:
dung dich (w/v) 1a 1: 10. Qua trinh xt 1y da ca &
nhiét do phong trong thoi gian 1 gio, hén hop duogc
lac déu trén may lac 0S-2000 (Han Quoc) trong qua
trinh xtt ly. Sau d6, da ca lé6c duoc rita bang nuodc
sach nhiéu lan cho dén khi dat duoc pH trung tinh va
phan tich luong lipid con lai dé chon duoc loai hoa
chat cho hiéu qua khir lipid cho da ca loéc phu hop
nhat. Méi nghiém thic duoc 1ap lai 3 1an, khoi luong
moi mau 1a 50 g.

232 Anh huong cua nhiét do va thor gian trich
Iy dén chat lrong gelatin tir da c4 Ioc

Da ca loc sau khi khtr lipid (két qua thi nghiém
1) duoc trich ly gelatin trong nudc cat trong bé diéu
nhiét & cac moc nhiét do (60, 70 va 80°C) va thoi gian
(1 va 2 gio) khac nhau. C6 dinh ti 1é da ca: nudc cat
(w/v) 1: 7, tan suat khudy dao 5 phut/lan. Dung dich
gelatin duoc loc va ly tam véi toc do 6.000 g trong 20
phut & 25°C, lam dong tach nuéc dung dich gelatin &
nhiét do -20°C trong 24 gi¢ trudce khi say kho ¢ nhiét
do 60°C (Am do 10-12%), cac miéng gelatin duoc can
dé tinh hiéu suat thu héi va nghién min dé thu bot
gelatin. Bot gelatin duoc kiém tra do bén gel, nhiet
do tao gel, do nhot va mau sac. Tir d6, chon ra nhiét
do va thoi gian trich ly gelatin. Méi nghiém thic
duoc lap lai 3 1an, khoi luong moi mau la 100 g.

2.3.3. Anh hudng cia ché do thiy phan gelatin tir
da cd Iéc bang enzyme Alcalase dén hiéu qua thu hoi
collagen thuy phan

Gelatin trich ly tir da ca 16c (két qua thi nghiém
2) duoc hoa tan trong nuoc cat 60°C dé dat nong do
6,67% (w/v). Dung dich gelatin duoc thiy phan bang
enzyme Alcalase v6i cac néng do 1a 2 va 3% (v/w) so
voi gelatin, thoi gian thily phan khac nhau la 2, 3 va 4
gi0. Hon hop dung dich duoc khudy nhe lién tuc, duy

tri nhiét d6 thay phan & 50°C. Dung dich sau khi
thiy phan duoc gitr ¢ -20°C trong 15 phut dé bat hoat
enzyme, sau do ly tam 6.000 g, 30 phut & 4°C [2].
Cuoi cuing, dung dich collagen thiy phan duoc sdy
dong kho (Am do 10-12%), tién hanh can san phim
collagen thily phan dé xac dinh hiéu suat thu hoi,
mau sic va do nhot, do hoa tan. Tir két qua phan tich
chon ra ché do thily phan gelatin tir da ca 16c thich
hop nhat. Mau collagen thiy phan tot nhat duoc
phan tich phé FTIR. Méi nghiém thitc duwoc lap lai 3
lan, khoi lwong méi mau 1a 100 g.

2.4. Phuong phap phan tich

Thanh phan héa ly cia nguyén liéu duoc phan
tich theo AOAC (2000) [1]. Ham luong protein duoc
x4c dinh bang phuong phap Kjehdal (AOAC, 2000 so
954.01), phuong phap Soxhlet (AOAC, 2000 so
991.36) duoc st dung dé xac dinh ham luong lipid,
xac dinh ham luong khoang bang phuong phap nung
(AOAC, 2000 s6 942.05) va ham luong 4m bang
phuong phap say (AOAC, 2000 s6 934.01).

Xac dinh hiéu suat thu hoi & cong doan say bang
. , , Y
phuong phap kiém tra khoi luong voi cong thic H = :

x 100, trong d6, H (%) 1a hiéu suat thu hoi cia san
pham sau khi say, X (g) 1a khoi luong mau trudc khi
sy, Y (g) 1a khai lwong mau thu duoc sau khi say.

Do bén gel (g) cua gelatin duoc xac dinh bang
may Texture (Surrey, Anh). P4 15 mL dung dich
gelatin néng do 6,67% vao coc thuy tinh cé duong
kinh 2,5 cm va gitt & 4-6°C trong 16 gio, sit dung dau
do P/0.5S duwong kinh 12,5 mm, didm xuyén 4 cm vao
khoi gel gelatin, toc do 1 mm/s. Gia tri luc 16n nhat
(g) duoc ghi nhan [8].

Nhiét do tao gel ctia gelatin: Hut 5 mL dung dich
gelatin néng do 6,67% (40°C) cho vao 6ng nghiém
thay tinh (1,5x10 cm) (PYREX, My). Dat 6ng nghiem
vao bé nudc lanh (8°C), ghim dau nhiét ké vao dung
dich gelatin va rut ra khoi dung dich cit sau 10 giay.
Nhiét do khi rat dau nhiét ké ra khoi dung dich
gelatin ma khong con nho giot duwgc xem 1a nhiét do
tao gel [27].

Do nhot: Hoa tan mau trong nudc cat & 60°C
trong 20 phuat, nong do dung dich 6,67%. St dung
may do do nhét Brookfield DV (RVDV-11CP, My).
Toc do vong quay cta dia 100 rpm, nhiét do moi
truong duy tri & 7£1°C, thé tich dung dich cho méi
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lan do 1a 0,5 mL. Két qua thu duoc 1a trung binh cta
ba lan do, don vi ctia do nhot 1a mPa.s [10].

Do mau: Tién hanh do mau gelatin va collagen
thay phan bang thiét bi Colorimeter PCE-CSM 2
(Trung Quéc), cac gia tri L* (mau tring dén mau
den), a* (mau d6 dén mau xanh 14 cay) va b* (mau
vang dén mau xanh da troi) duoc ghi nhan [24].

Xac dinh do hoa tan cta collagen thity phan &
cac pH khac nhau: 8 mL dung dich collagen thay
phan (nong d6 3 mg/mL) duoc diéu chinh pH bing
HCL 6 M hodac NaOH 6 M dé dat pH tir 1 — 10 va thé
tich ctia dung dich duoc diéu chinh dén 10 mL bang
nuoc cat. Xac dinh do hoa tan trong cac nong do
mudi NaCL t 0 - 1,2 M: Hat 5 mL dung dich
collagen c6 nong do 6 mg/mL cho vao 5 mL dung
dich NaCL ¢ cac nong do tir 0,2 dén 1,2 M [28]. Sau
d6, hon hop collagen duoc ly tam véi toc do 8.000 g
trong 20 phuat & 4°C va xac dinh ham lwong protein
hoa tan [16].

Xac dinh phé FTIR ctia mau collagen thity phan
thich hop nhat bang biang may quang phé 5ALPHA
FT-IR ctia Bruker Optics trong pham vi buéc song tir
4.000 dén 400 cm™ [28]. Dit lieu duoc phan tich boi
mot chuong trinh phan mém OPUS 7.5 (D).

2.5. Phuong phap xtt ly s6 liéu

Céc thi nghiém duoc b6 tri 3 1an 1ap lai. So lieu
thu thap duoc phan tich bang phuong phap thong keé
mo ta (trung binh + do léch chudn). Su khac biét
gitta cac nghiém thic duoc phan tich bang ANOVA
va phép tht Duncan (p<0,05) bing chuong trinh
SPSS 16.0.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia loai hoa chit dén hiéu qua
loai lipid trong da ca loc

Viéec xac dinh thanh phéan hoéa ly ctia nguyén liéu
sé giup lua chon dwoc phuong phap tién x ly phu
hop. Két qua phan tich thanh phan hoéa ly caa da ca
16¢c duoc trinh bay & bang 1.

Bang 1. Thanh phan hoa hoc ciia da ¢4 16¢ (tinh theo cin ban kho)

Chi tieu Am do

Protein

Lipid Khoang

Ham lugng (%) 57,7£1,55

33,3+0,008

4,82+0,078 0,17+0,028

Ghi chu: So'liéu thong ké duoc trinh bay dudi dang trung binh + dp léch chudn voin = 3.

Béng 2. Ham lwong lipid con lai ctia da c4 16c

Hoéa chat Ham luong
lipid con lai
(%)

Doi ching 4,82+0,078°

Axit acetic 0,00 M 1,05+0,049"
Axit citric 0,05 M két hop 50 mM

CaCl, 1,40+0,120°

0,05 M két hop 50% ethanol 2,34+0,042°

Axit citric 0,05 M 1,55+0,063"

Ghi chi: S0’ liéu thong ké duoc trinh bay dudi
dang trung binh + do léch chuin (n=3), nhitng chir
cdi (a, b, ¢ va d) khdc nhau trong cung mot cot biéu
thi sir khac biét co y nghia thong ké ¢ muc do tin cdy
95%.

Ham luong protein ctia da ca loc chiém ty 1é cao
(33,3%) 1a co so trich ly gelatin cling nhu collagen
thtly phan voi hiéu suat thu hoi cao. Tuy nhién, da cé4
16¢ c6 ham luong lipid kha cao (4,82%), vi thé can loai
bo lipid ra khoi da ca trong giai doan tién xt ly dé
han ché su oxy hoa, déng thoi con khtr dwoc mui
tanh cta da c4, gop phan nang cao chat luong gelatin
[25, 32].

Ham luwong lipid con lai trong da ca 16¢ sau khi
xtt ly duoc thé hién trong bang 2.

Két qua & bang 2 cho thdy, loai héa chat cho
hiéu qua loai lipid ctia da ca 16¢ tot nhat 1a axit acetic
0,05 M, ham luong lipid gidm tir 4,82% xu6éng con
1,05%, khtr duoc 78,2%. Thanh phan c6 trong dung
dich axit c6 kha nang lién két véi cac axit amino ctia
phan tir protein, dan dén lam gidm hoac cat dut lien
keét gitr axit phospholipid ctia mang té bao va protein,
do d6 mot phan lipid bi tach ra khoi nguyén liéu
trong qua trinh xtt ly [9]. Axit acetic 0,05 M ciing
duoc st dung dé khit lipid cho da ca nhu c4 chém va
hiéu qua loai lipid 1a 50,6% [25]; hay da ca thac lat
com va loai duoc 64,5% lipid [14]. Tuy nhién, tuy
thudc vao nguyén liéu ma hiéu qua kh lipid sé khac
nhau, xtt ly da c4 tra bang axit citric 0,25% trong 24
gi® cho hiéu qua loai lipid tot nhat [2]. Ngoai ra, axit
con co6 tac dung lam da truong né va pha vo cac lién
két chéo collagen nén thuan loi cho qua trinh trich ly
gelatin [8]. Tir két qua nghién ctu, da ca 1oc duoc xit
ly bang axit acetic 0,05 M trong thoi gian 1 gio cho
hiéu qua loai lipid tot nhat.
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3.2. Anh hudng ctia nhiét d6 va thoi gian trich ly
dén chat liong gelatin tir da c4 16c

3.2.1. Hiéu suat thu hoi, do nhot, do bén gel va
nhiét do tao gel ciia gelatin

Hiéu suat thu héi, do nhot, do bén gel, nhiét do
tao gel ctia gelatin duoc trich ly trong cac diéu kién
nhiét do va thoi gian khac nhau duoc thé hién trong
bang 3.

Béng 3. Anh huéng ctia nhiét d6 va thoi gian trich ly dén hiéu sust thu hdi, @6 nhét va @6 bén gel va nhiét do
tao gel ciia geltin tir da ca léc

Nhiét do Thoi gian Hiéu suat Do nhot Do bén gel | Nhiét do tao gel
O (gio) thu héi (%) (mPa.s) (2 o)
60 1 18,5+0,784" 14,140,141* 163+1,97° 7,65+0,212°
60 2 19,2+0,028" 14,10,063° 16543,89" 8,00+0,141°
70 1 21,0+0,919° 14,5+0,070° 198+2,63¢ 13,0£0,056"
70 2 22,84+0,197° 14,9+0,070° 216+2,52¢ 13,5+ 0,141°
80 1 20,9+0,134° 14,1+0,120° 186+1,02° 12,7+ 0,282°
80 2 21,8+1,09" 14,640,282 199+0,591° 12,9+0,212°

Ghi chu: S6'liéu thong ké duoc trinh bay dudi dang trung binh + dp léch chuan voi (n=3), nhitng chir cdi

(a, b, c va d) khdc nhau trong cung mot cot biéu thi swr khac biét co y nghia thong ké ¢ muic do tin cay 95%.

Nhiét do chiét rut 60-70°C thi hiéu suat thu hoi,
do nhot, do bén gel cta gelatin déu ting khi ting
thoi gian trich ly tir 1 lén 2 gio. Hiéu qua trich ly tot
nhat khi da ca loc duoc nadu & 70°C trong 2 gid voi
hiéu suat thu hoi gelatin dat 22,8%, do nhot 14,9
mPa.s va do bén gel 1a 216 g. Hiéu suat thu hoéi ting
la do & nhiét do va thoi gian chiét rat thich hop, ciu
trac bac 3 ciia phan tit collagen sé bi cat dat, chuyén
collagen tir trang thai khong hoa tan thanh gelatin
hoa tan [3]. Tuy nhién, ti€p tuc ting nhiét do chiét
léen 80°C va kéo dai thoi gian tir 1 dén 2 gio thi ca
hiéu suat thu héi, do nhoét va do bén gel gidm nhe.
Duéi tac dong cta nhiét do cao trong thoi gian dai,
gelatin bi thay phan tao ra nhiéu gelatose va
gelatone, su hién dién ctia cac mach peptide ngan sé
lam gidam do nhot va kha niang lien két gitta cac mach
phan tt bi han ché, lam cho @6 bén gel cta gelatin
giam [29]. Nhiét do chiét rut gelatin tir da ca tra &
70°C ciing duoc lua chon [13], hiéu suat thu hoi, do
nhot, do bén gel ctia gelatin 1an luot 1a 13,1%, 7,64
mPa.s va 149 g.

Nhiét do tao gel c6 anh hudng rat lon dén tinh
tng dung cla gelatin, nhiét d6 tao gel ctia gelatin it
thay déi khi tang thoi gian trich ly tir 1 1én 2 gi¢ trong
cung diéu kién nhiét do; tuy nhién, nhiét do chiét rut
tren 70°C thi nhiét do tao gel giam. Diéu kién trich ly
duoc cung cap nhiéu nang luong hon sé lam thiay
phan manh mé cac chudi peptide dan t6i su hinh
thanh cac peptide ngan hon va anh hudéng tiéu cuc
dén tinh chat cta gelatin [3]. Tir két qua phan tich

cho thay, gelatin tir da ca 16¢c duoc chiét rut & nhiét
d0 70°C trong thoi gian 2 gio ¢ nhiét do tao gel
(13,5°C) cao hon so voi gelatin tir da ca tra nhiét do
tao gel lan luot 1a 13,06°C va 11,6°C [5, 22]. Nhin
chung, mau gelatin duogc chiét rut tir da ca 16c & 70°C
trong 2 gio cho két qua hiéu suat thu hoi, dd bén gel
va do nhot tot nhat va nhiét do tao gel cao.
3.2.2. Mau sdc cua gelatin

Su thay déi vé mau sic ctia gelatin tir da ca 16c &
cac moc nhiét do va thoi gian trich ly khac nhau duoc
trinh bay & bang 5. Tur két qua & bang 4 cho thay, &
cung nhiét do khi tang thoi gian ndu chiét tir 1 1én 2
gio thi gia tri d0 sang L* gidm dan, riéng & nhiet do
chiét rut gelatin & 70°C thi tiang.

Cu thé, gia tri L*ctia gelatin duoc trich ly ¢ 70°C
trong thoi gian tir 1 gio dén 2 gio tang tir 79,9 lén
81,8. Khi tang nhiét do va thoi gian chiét rat thi dung
dich gelatin tré nén duc hon va mau sic ctia gelatin
sé sam hon [6]. Ngoai ra, mau sic ciia gelatin ciing
phu thuoc béi cac sac to c6 sin trong ngudn nguyén
lieu ban dau va diéu kién xt ly [10]. Gelatin tir da ca
l6¢c c6 mau trang sang hon so véi gelatin tir da ca tra
voi gid tri L*1a 78,7 [19], gia tri L*1a 64,6 [23] va
68,6 [10]. Ttr két qua duoc phan tich & thi nghiém
nay, nhiét do nau chiét 70°C trong 2 gi¢ 1a thich hop
nhat vi khi chiét rut da ca 16c & diéu kién nay cho
hiéu suat thu hoi gelatin, do bén gel, @ nhot dat gia
tri cao nhat, mau sac gelatin sang nhat.
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Béng 4. Anh hudng ctia nhiét 6 va thoi gian trich ly dén mau séc ctia gelatin da c4 l6c

Nhiét do (‘C) | Thoi gian (gio) i asac =
60 1 75,4+0,494° 3,36+0,749° 22,6+0,247%
60 2 73,4+0,671° 3,00+0,176° 22,241,109
70 1 79,9+0,735¢ 2,86+0,146" 24,5+0,679°
70 2 81,8+0,544¢ 1,26+0,108° 24,0+£0,451%
80 1 75,1£0,021° 1,890,459 26,8+0,2407
80 2 73,240,134 2,99+0,304° 23,6+0,381%

Ghi chu: S6'liéu thong ké duoc trinh bay dudi dang trung binh + dp léch chuan voi (n=3), nhitng chir cdi
(a, b, c va d) khdc nhau trong cung mot cot biéu thi swr khac biét co y nghia thong ké ¢ muic do tin cay 95%.

3.3. Ché do thiy phan gelatin bing enzyme
Alcalase dén hiéu qua thu nhan collagen thily phan
tir da ca l6c

3.3.1. Hiéu suat thu héi, do nhot va mau sic cia
collagen thuy phan tir da cd loc

Hiéu sudt thu héi, d0 nhét va mau sic cua
collagen thity phan tir da ca 16c duoc trinh bay trong
bang 5.

Bang 5. Anh huéng ctia nong do enzyme Alcalase va
thoi gian thiy phan gelatin dén hiéu sudt thu hoi va
d6 nhot ctia collagen thity phén tir da ca l6¢

Alcalase voi ndng do cao hon va thoi gian thiy phan

dai hon, cac chudi o va B ctia gelatin bi cat dut dan

dén hinh thanh cac mach peptide c6 kich thudéc ngin

[33] nén &0 nhot chia collagen thiy phan giam [29].
Bang 6. Su thay ddi mau sic cia

Alcalase | Thoi gian | Hiéu suat thu Do nhot
%) (gi0) hoi (%) (mPa.s)
2 2 88,4+0,261° | 7,20+0,070°
2 3 98,6+0,572% | 7,010,072
2 4 97,0+1,68° | 6,03+0,056"
3 2 84,3+0,162° | 6,63+0,028°
3 3 85,8+0,318" | 6,04+0,021°
3 4 80,4+1,04° | 5,4240,021°

collagen thiy phéan tir da c4 16¢c
’I‘l’l \ . M \ <
Alcalase gia(:ll Iz au sac

(y * b *

® (gio) a

2 2 78.840,565% | 3,8440,197° | 17,440,304
2 3 81,840,355° | 3,4240,141° | 16,6+0,523°
2 4 74,1£0,728° | 4,45+0,134° | 17,8+0,919%
3 2 76,7£0,077% | 3,79+0,790% | 18,1+0,155°
3 3 77,1£0,155° | 3,460,155 | 17,8+0,636™
3 4 75,840,487° | 4,60£0,155° | 20,9+0848°

Ghi chu: SO lieu thong ké diroc trinh bay duoi
dang trung binh + do léch chudn voi (n=3), nhimg
chircdi (a, b, ¢, d vd e) khdc nhau trong cung mot cot
biéu thi sir khic biét cé y nghia thong ké ¢ muic tin
cay 95%.

Tt két qua bang 5, hiéu suat thu hoi collagen
thty phan tang tir 88,4% 1én 98,6% khi thoi gian thay
phan ting tir 2 1én 3 gio & nong do enzyme Alcalase
2%, hiéu suat thu hoi giam xu6éng con 97,0% khi ting
thoi gian 1én 4 gio. Doi voi gelatin duwoc thily phan voi
3% enzyme Alcalase va thoi gian ting tir 2 1én 4 gio
thi hiéu suat thu héi thap hon so véi 2% enzyme.
Nong do enzyme Alcalase 2% va thoi gian 3 gio ciing
duoc chon dé thay phan gelatin da ca ngtr va san
pham thiy phan c6 hoat tinh sinh hoc tot [21].

Do nhoét chiu su chi phoi ciia kich thudc phan ti
ctia chudi peptide [4], du6i tac dung cta enzyme

Ghi chi: SO liéu thong ké trinh bdy duodi dang
trung binh+ do léch chuan (n = 3), nhitng chir cdi (a,
b, ¢ va d) khdc nhau trong cung mot cot biéu thi su
khdc biét co y nghia thong ké ¢ mutc do tin cay 95%.

Collagen thiy phan c6 mau sang dep véi d6 sang
L*1a 81,8 khi gelatin duoc thiy phan véi 2% enzyme
Alcalase trong 3 gio (bang 6) va tuwong tu nhu mau
cta gelatin trude khi duoc thily phan, tiép tuc ting
thoi gian tir 3 1én 4 gio thi d0 sang (L* giam con
74,1. V6i nong do enzyme Alcalase 3% thi sdn phdm
collagen thay phan thu duwoc c6 mau t6i hon, gia tri
L*dao dong tir 75,8-77,1. Sy giai phong cac amino
acid ty do théng qua qua trinh thiy phan gelatin boi
enzyme, két hop voi cac nhom duong khit tao phan
ung hoa nau phi enzyme (maillard) [33] va gay sam
mau cho collagen thity phan.

3.3.2. P hoa tan cua collagen thuy phan ¢ cidc
PH va nong do NaCl khic nhau

Do hoa tan ctia collagen & cac pH tir 1-10 va cac
nong do NaCl tix 0,2-1,2 M duoc thé hién trong hinh
1 va hinh 2.
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Hinh 1. D6 hoa tan ctia collagen tir da ca loc
& cac pH khac nhau
Tur két qua hinh 1 cho thiy, cac mau collagen
thily phan c¢6 khuynh huéng hoa tan cao trong pham
vi pH trung tinh (6-7). Su khac biét vé pH cuc dai va
cuc tiéu doi voi do hoa tan cia collagen 1a do su khac
biét vé tinh chat phan tir va thanh phan cuaa collagen
[12]. Do hoa tan c6 khuynh huéng ting & pH 8-10, co
thé 1a do collagen sau khi thity phan bang enzyme da
bi ciat mach nén tan tét trong pH trung tinh va kiém.
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Hinh 2. D6 hoa tan ctia collagen tir da ca 16¢c & cac
ndéng @6 NaCL khac nhau

Cac mau collagen thily phan co do hoa tan cao
tréen 90% & néong do mudi tir 0,6-0,8 M. Khi nong do
NaCL I6n hon 0,8 M thi d6 hoa tan c6 xu huéng giam
nhe. Nong @6 muoi NaCL cang cao thi su ting cuong
tuong tac ky nudc gitra cac phan tix protein cang cao
dan dén két tha protein [7]. Nguoc lai, cac ion c6
trong dung dich muoi lien két yéu véi cac nhom tich
dién trén bé mat protein va khong tac dong vao 16p
hydrate hoa dan dén do hoa tan cao & nong do NaCL
thap [26]. Nhu vay, enzyme Alcalase 2% va 3 gio 1a
ché d@o thich hop dé thuy phan gelatin tir da ca loc va
thu nhan collagen thity phan

3.4. Phé FTIR

Pho FTIR ctia mau collagen thiy phan tir gelatin
duoc trich ly tir da c4 16c & nong do enzyme Alcalase
2% trong thoi gian 3 gio dwoc trinh bay ¢ hinh 3.
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Hinh 3. Phd FTIR ctia collagen thity phan tir da c4 16¢c

Mau collagen thu nhan c6 phd FTIR véi buoc
song tai viung amide A (3414,83 cm™?). Vung amide A
thé hién lién két hydro lien quan dén nhom -NH
trong lién két peptide va duwoc tim thay trong khoang
budc song 3400 — 3440 cm™ [18]. Amide B (2927,72
cm?), amide I (1663,86 cm™) déng vai tro quan trong
cho cau trac thtr cap cta phan tir peptide véi sy dao
dong kéo dai ctia nhém cacbonyl. Amide II (1238,14
cm?) va amide IIT (1208,21 cm™) phat sinh dao dong
uén cong ctia nhém —-NH va dao dong kéo cang cta
lien két —CN va amide III c¢6 lien quan dén cau tric
xoan bac 3 cua collagen [18]. Thong qua cac dit lieu
da phan tich phd FTIR, collagen thiy phan tir da ca
l6c ¢6 day da cac nhom chitc nang va twong tu nhuw
bao cdo vé collagen loai I tir da ca loc [17] hay
collagen thuy phéan trén doi twong da ca ro phi co
dinh Amide A 1a 3424,96 cm™ va Amide I 1a 1650,77
cm® [15].

4. KET LUAN

Collagen thiy phan thu nhan tir da ¢4 16¢ co chat
luong tot, mau sang dep (gia tri L* = 81,8) va hiéu
sudt thu hoi cao (98,6%) khi tién xtt ly da ca loc bang
axit acetic 0,05 M trong 1 gi¢ & nhiét ¢ phong trudc
khi trich ly gelatin & 70°C trong 2 gio. Nong do
enzyme Alcalase va thoi gian thy phan gelatin thich
hop @é thu hoi collagen thuy phan lan luot 1a 2% va 3
gi0. Qua do cho thdy, tiém ning to lon dé san xuat
collagen thuy phan tir ngudn da ca 16c.
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EXTRACTION OF HYDROLYZED COLLAGEN FROM SNAKEHEAD FISH SKIN (CHANNA
STRIATA) BY USING ORGANIC ACID AND ALCALASE
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Summary

Research on the extraction of hydrolyzed collagen from snakehead fish skin was conducted through the
main steps: lipid removal of skin, gelatin extraction and the hydrolysis of gelatin by Alcalase in order to
obtain hydrolyzed collagen. The results showed that, the lipid removal efficiency reached 78.2% when
soaking snakehead fish skin in 0.05M acetic acid for 1 hour. The defatted skin was extracted in distilled
water at 70°C for 2 hours for gelatin with the best yield, gel strength, viscosity, colour and setting
temperature were 22.8%, 216 g, 14.9 mPa.s, L*= 81.8 and 13.5°C, respectively. The yield of collagen was
98.6% from gelatin, hydrolyzed with 2% Alcalase for 3 hours, maximum solubility at pH=7 and NaCl
concentration from 0.8-1.2 M. Furthermore, the FTIR spectroscopy results revealed that hydrolyzed
collagen of type I contained fullly the fuctional groups of collagen. From the results, snakehead fish skin
could be used as a source for producing hydrolyzed collagen.

Keywords: Gel strength, hydrolyzed collagen, snakehead fish skin, solubility, viscosity.
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