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Abstract

The fan-bellied leatherjacket skin was treated to extract collagen by chemical method. The non-collagenous
substances and the pigment in the skin were removed with NaOH and H,0O,, respectively. Collagen was
extracted with acetic acid. The treatment and extraction conditions were optimized by response surface
methodology. The concentrations, skin/solution ratios (g/ml) and times were surveyed. The optimum
conditions to remove the non-collagenous substances were as follows: the concentration of NaOH at 0.15M,
the ratio (g/ml) at 1/13.9, time at 56.9 hours. Using H,0O, with the concentration at 6%, the skin/solution
ratio (g/ml) at 1/2, time at 10 minutes were suitable values for skin pigmentation removal. For collagen
extraction, the concentration of acetic acid at 0.53M, skin/solution ratio at 1/9.6 g/ml and time in 59.6
hours were optimal.
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Tom tat

Da c4 bo gai méc Monacanthus chinensis dugc xtr Iy dé tach chiét collagen bang phwong phap héa hoc. Tap
chat phi collagen dwoc xir ly bang NaOH, sic t6 cua da ca dugc loai bo bang H,0, va chiét tach collagen
bang acid acetic. Didu kién xu ly va tach chiét collagen duoc ti wu hoa bang phwong phap bé mat dap ung.
Nong d9, ty 1 da/dung dich (g/ml) va thoi gian ngam dugc kiém ching thyc nghiém. Gia tri toi wu dé khir
tap chét phi collagen duoc xac dinh: Nong do6 NaOH 12 0,15M, ty 1&: 1/13,9 g/ml, thoi gian ngdm khir: 56,9
gio. Str dung H,0, & ndng do 6%, ty 1& (g/ml) 1/2, thoi gian ngadm 10 phut 14 thich hop dé tay mau da ca.
Déi vai viéc chiét collagen, nong do acid acetic 0,53M, ty 1 (g/ml) 1/9,6, thoi gian ngam chiét 59,6 gio 13

101 uu.

Tir khoa: Collagen, da ca bd gai moc, hop chat phi collagen, sic t6, phuong phéap hoa hoc.

PAT VAN PE

Collagen 1& mot dang protein dac biét
chiém khoang 25-35% tong luong protein
trong co thé. C6 khoang 27 loai collagen, duoc
dat tén 1-XXVII duogc phéat hién [1]. Collagen
dugc ung dung rong rai trong y dugc, my
pham, thyc pham [2].

Hién nay, collagen tir da, xwong gia suc
nhu lgn, bo dugc «r dung rong rai trong linh vyuc
thuc pham va nhiéu nghién ctu chi ra rang
ngudn collagen tir sinh vat bién, dic biét 1a tir
da ca bién, c6 hoat tinh sinh hoc va co tiém
nang tng dung lon [3-5]. Collagen tir da ca
bién ngay cang dugc quan tam nho tinh an toan
cao, dé hap thu (do c6 trong lugng phan tu
thap), chtra cac peptid ¢ kha ning chng oxy
hoa, khtr géc tu do va khong mang mam bénh
nhu tir ddng vat trén can [6].
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Trén thé giéi, nghién ctu va tach chiét
collagen dugc thyc hién tir ca ndc ho (Takifugu
rubripes) [7], da ca tuyét (Gadus morhua) [8],
co ca khé (Seriola quinqueradiata) [9], da ca
noc bac Lagocephalus gloveri [10], xuong song
va hop so ca ngur (Katsuwonus Pelamis) [11],
vay va da ca chém (Lates calcarifer) [12] da,
xuong va co ci bo (Odonus niger) [13], ca ngtr
mit to Thunnus obesus [14]. Trong khi do, &
Viét Nam, nghlen ctru tach chiét va thanh phan
collagen tir c&c sinh vat bién chi méi duoc tién
hanh ¢ c& méi Saurida sp. va c4 song Nhat
Trachurus j Japonlcus [15].

Xt ly va tach chiét collagen thuong duoc
thuc hién bang phuong phap hoa hoc véi cac
hoa chat khac nhau. Phan Dinh Tuan et al.,
[16] d& chiét collagen tr da ca tra
(Panga3|anodon hypophathalmus) bang acid
acetic va loai mudi trong san pham bang tham
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tich. Nhiéu cong trinh khac st dung NaOH va
Butanol dé xtr ly va tdy mau cho da cé va tach
chiét collagen bang acid acetid [17-20], mat
sb tac gia st dung H,0, dé tdy mau [21-23].
Nhitng nghién ctru nay déu cho hiéu suit tach
chiét kha cao. Tuy nhién, chua c6 nghién ctu
nao xac dinh dwoc cac gia tri téi wu cua
phuong phap hoa hoc trong tach chiét collagen
& cé bién.

Ca bo gai moc 1a loai ca pho bién ¢ ving
bien Nam Trung B¢ [24]. Phan co cua ca
duoc dung l1am thuc pham tuoi hodc ché bién
& dang khd, phan da ca Bo gai moc thudng
chiém mot ty ¢ khoang 10% nhung chua
duoc sir dung trong viéc tach chiét va thu
nhan collagen. Dya trén céc qué trinh nghién
ciru collagen tir phu pham cua cac loai ca
bién, bai bao nay trinh bay két qua tdi wu hoa
cac yéu té xu ly va tach chiét collagen tir da
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ca bo gai méc ¢ Viét Nam bang phwong phép
héa hoc.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Vit liéu

Ca bo gai moc (Monacanthus chinensis)
duoc thu & vung bién Ninh Hoa - Khanh Hoa,
dugc rura sach bén ngoai, udp da xay (nhi¢t do
< 4°C) va van chuyén ngay vé phong thi
nghi¢m tai Vién Hai duong hoc trong vong 6
gio. Sau d6, da ca dugc thu va rira bang nuéc
lanh (nhiét @ < 10°C), cat thanh nhitng miéng
nho ¢6 kich thuéc 1 x 1 cm, d€ rao va luu trit &
-30°C @é dung lam nguyén liéu nghién ctu.

Phwong phap nghién ctru
Bé tri thi nghigm

So d6 thi nghiém qua trinh xur Iy va tach
chiét collagen.

Thyc nghiém t8i wu héa:
Néng d6 NaOH?

Ty 1&?

Thoi gian x Iy?

Thuc nghiém t8i wu héa
Néng d6 H,0,?

Ty le?

Thoi gian ngdm?

Thuc nghiém toi wu hda
No6ng d6 CH;COOH?

v Ty I& da c&/ dung dich ?
Thoi gian xt Iy?

Néng d6 NaCl?
\Z Thoi gian tda?

Hinh 1. So db thi nghiém qua trinh xu ly va tach chiét collagen
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Toi wu héa diéu kign khir tagp chdt phi
collagen

Hoéa chat dugc st dung la NaOH (Wako,
Nhat Ban). Nong do NaOH, thoi gian xtr ly, va
ty 1¢ da cd/dung dich la yéu té anh huong dén
hiéu sudt khtr protein phi collagen (PPC) (%)
va hiéu suét khir lipit (%).

Nong d6 NaOH dugc b tri dé tdi wu hoa tir
0,07-0,2M; thoi gian 24-72 h; ty 1€ dung dich
NaOH/da ca 1/5 - 1/15 g/ml duoc khao sat dé
Ch()n ra thong sb tdi wu nhat. Nhiét do dé xu ly
da cé tir 4-6°C.

So thi nghiém theo phuong an cu trac co
tdm cap hai - ba yéu to 1a gdbm 17 thi nghiém
trong d6 bao gdm 8 thi nghiém nhan t5, 6 thi
nghiém sao va 3 thi nghiém ¢ tam. Véi phuong

an cau triic c6 tdm cép hai - 3 yéu td, cach tay
don a co gia tri 1,68.

Phuong trinh hoi quy day du biéu dién su
anh hudéng cia cac bién ma hoa téi ham muc
tiéu 1a da thitc bac hai [25] c6 dang:

Y = bot biXq + bXo + bXs + bllx12 + bzzxz2 +
b33X32+ b1b2X1X2 + b1b3X1X3 + b2b3X2X3 (1)

Trong do: Y la ham muc ti€u; X;, Xp, X3 la cac
bién ma ho4, by 14 hé s6 tu do; by, by, b 12 hé s6
bé.C 1; bll: b22, b33 Ia hé Sé bﬁ.C 2; b12, blg, b23 la
hé sb tuong tac cua cap yéu t6 X1, Xz, Xa.

Thuc nghiém
Sau khi ma hoa cac bién va tién hanh thi
nghiém, két qua thuc nghiém nhu bang sau.

Bang 1. Ma tran thuc nghiém truc giao cap hai ciia cong doan khtr tap chat bang NaOH
(M: Khéi luong mol)

Bién ma hoa bién thyc Bién doc lap Ham muc tiéu

Thi  Nongdd  Thoi Tyléda  Nongdd  Thoi Ty lé da Hiéu suét Hiéu suét

nghiém  NaOH gian xu ca/dung NaOH gian  ca/dung moi khtr PPC khtr lipit
X3 ly Xs mai X3 (M) (9i0) (g/ml) Y1(%) Y2(%)
1 1 1 1 0,2 72 1/15 76,5 75,2
2 1 1 -1 0,2 72 1/5 60,1 56,1
3 1 -1 1 0,2 24 1/15 61,2 50,2
4 1 -1 -1 0,2 24 1/5 55,2 46,9
5 -1 1 1 0,07 72 1/15 44,4 48,9
6 -1 1 -1 0,07 72 1/5 38,4 42,7
7 -1 -1 1 0,07 24 1/15 40,2 42,9
8 -1 -1 -1 0,07 24 1/5 35,8 40,1
9 -1,68 0 0 0,03 48 1/10 31,1 36,4
10 1,68 0 0 0,24 48 1/10 84,3 75,2
11 0 -1,68 0 0,14 7,6 1/10 46,1 48,3
12 0 1,68 0 0,14 88,4 1/10 78,2 70,2
13 0 0 -1,68 0,14 48 1/1,6 36,7 35,2
14 0 0 1,68 0,14 48 1/18 78,2 74,5
15 0 0 0 0,14 48 1/10 80,4 80,4
16 0 0 0 0,14 48 1/10 83,1 81,2
17 0 0 0 0,14 48 1/10 81,9 78,9

Logi sdc té bang H,0,

. Sau khi xu IquaOH,‘da ca dugc rua lai
bang nudc lanh dé dwa vé pH trung tinh roi
dem xt ly H,O, (ndng do 2, 4, 6, 8% trong
nuéc cat; ty 16 (g/ml) 1a 1/1, 1/2, 1/3, 1/4; thoi
gian ngam 5, 10, 15, 20 phat) dé tay mau cho
nguyén liéu nham muc dich san pham collagen
thu dugc c6 mau sang hon. Tién hanh xac dinh
do nhot cia dung dich sau xtr 1y va do trang
cua da ca sau xu ly dé chon ra nong do, thoi
gian va ty 1¢ ngdm H,0, thich hop nhat.
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Toi uu hod thong so chiét collagen

Hoa chét sir dung acid acetic (Merk, buc).
Trong cong doan nay, cac théng s6 nong do
acid (M), thoi gian chlet (gio) va ty 1¢ da
ca/dung dich (g/ml) la yeu t6 anh huong. Cac
ham muc tiéu bao gébm: Hiéu sudt thu hoi
collagen (%) va d6 nhot collagen (cP).

Nong d¢ acid tir 0,3-0,7M; thoi gian 2472
h; ty 1¢ da ca/dung dich (1/5 - 1/12 g/ml) duoc
khao sat dé chon ra thong sb tdi wu nhét. Nhiét
do chiét da ca tir 4-6°C. Collagen trong dich
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chiét dugc két tua bang NaCl & nong do 3M,
thoi gian 20 phat, ly tdm ¢ 4°C thu két tua va
xéc dinh khéi luong.

Twong tu nhu thiét ké thi nghiém & phan xir
ly da ca, sé thi nghiém cho cong doan chiét
collagen bao gém 17 thi nghiém. Phuong trinh

héj quy day du biéu dién sy anh huong cta cac
bién ma hoa té1 ham muc tiéu la da thic bac
hai c6 dang twong tu nhu phuong trinh (1).
Thyc nghiém ) )
Sau khi ma hoa cac bién va tién hanh thi
nghiém, két qua thuc nghiém nhu bang sau.

Bdng 2. Ma tran thuc nghiém truc giao cip hai ciia cong doan chiét collagen (M: Khéi lugng mol)

Bién ma hda - Bién thuc Bién doc lap Ham muc tiéu
Thi Nongdd  Thoi Tyléngdm  Nongdd  Thoi Ty lé ngdm da o L
nghié¢m CH;COOH  gian dacd/dung CH3;COOH  gian ca/dung moi HI¢I‘.),I/SUat bo r;,hct
X4 X, moi X, (M) (gio) (g/ml) (%) (cP)
1 1 1 1 0,7 72 1/12 14,2 4,02
2 1 1 -1 0,7 72 1/5 9,09 4,63
3 1 -1 1 0,7 24 1/12 10,3 5,03
4 1 -1 -1 0,7 24 1/5 9,09 5,16
5 -1 1 1 0,3 72 1/12 7.3 5,48
6 -1 1 -1 0,3 72 1/5 6,1 5,43
7 -1 -1 1 0,3 24 1/12 7.2 6,38
8 -1 -1 -1 0,3 24 1/5 5,6 6,43
9 -1,68 0 0 0,16 48 1/8,5 4,15 7,05
10 1,68 0 0 0,84 48 1/8,5 15,1 3.72
11 0 -1,68 0 0,5 76 1/8,5 7,71 6,95
12 0 1,68 0 0,5 88 1/8,5 13,7 5,63
13 0 0 -1,68 05 48 1/2,6 7.8 6,32
14 0 0 1,68 0,5 48 1/14 10,8 6.88
15 0 0 0 0,5 48 1/8,5 15,2 7,46
16 0 0 0 0,5 48 1/8,5 16 7,52
17 0 0 0 0,5 48 1/8,5 14,9 7,16

Phwong phap phén tich

Xdc dinh ham lwong collagen: Ham lugng
collagen = Ham luong hydroxyproline x 14,7
[26]. Ham lwong hydroxyproline duoc xac dinh
bang sic ky khi. Phuong phap nay dwoc Xac
dinh theo Kechaou et al., [27].

Xdc dinh ham luong protein: Ham luong
protein dwoc xac dinh biang phuong phép
bicinchoninic acid (BCA) theo Smith et al.,
[28].

Xac dinh ham lwong lipit: Duge xac dinh
theo phuwong phap cua Bligh va Dyer [29].

D¢ nhot: dugc thyc hién trén mot may do do
nhot DV- | Prime BROOKFIELD cua Hoa Ky.

Xdc dinh dé trang cua da c&: Bang may do
mau Chroma meter CR-400.

Phwong phdp xir ly 6 liéu

Tat ca cac thi nghiém duoc 13p lai 3 1an. S6
liéu thi nghiém dugc trinh bay dudi dang gia tri
trung binh + SE. Phan tich thdng ké duogc thyuc
hién trén phan mém R. Sy sai khéc cua cac gia
tri trung binh cua sé liéu thi nghiém dwoc phan

tich ANOVA cho m6 hinh dap ¢ng bac 2 va
Turkey. Céc d6 thi duoc vé& dugc trén phan
mém Microsoft Office Excel 2010. Sir dung
phan mém Design Expert 6 dé xac dinh cac
thdng sé ti wu cua quy trinh xu ly va tach chiét
collagen.

Xéc dinh hiéu suat khir protein phi collagen
va hiéu suat khir lipit:

voo= M=) 100

m,
Trong dé: Y, la hiéu suat khir protein phi
collagen/lipit; m; 1a ham lugng protein/lipit
trong da ca truéc xir ly; my la ham lugng
protein/lipit trong da sau xir ly.

~ Hiéu suat khu protein phi collagen/lipit 1a
tot nhat khi ham Y; ¢6 gia tri 16n nhat.
Xac dinh hiéu suat thu hoi collagen:

Y,% = "2 %100

1
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Trong dd: Y |a hiéu suat thu hoi collagen; m; 1a
khoi Iugng da ca ban dau dua vao tach chiét
collagen; m; la ham lugng collagen thu dugc
sau tach chiet.

Hiéu sut thu hoi collagen 1a cao nhit khi
ham Y, co gia tri 1on nhat.

KET QUA NGHIEN CUU VA THAO LUAN
Xdc dinh ché g xir Iy NaOH téch tap chét
Két qud xdc dinh mé hinh hoi quy cho ham
muc tiéu hig¢u sudt khir protein phi collagen

Két qua phan tich ANOVA cho thay twong
tac gitta cac bién: Nong d6 NaOH (X; - M),
thoi gian xt ly (X; - gi0), ty 1€ ngdm da ca/dung
dich (X3 - g/ml) va binh phuong ctia ching
trong mé hinh hdi quy bac 2 véi hiéu suét khir
PPC (Y1) 1a ¢6 y nghia (p < 0,05). M6 hinh nay
dugc xay dung nhu sau:

Y, =82,15 + 12,93X; + 5,93X, + 7,51X5 —
10,49X,2 — 8,17X,% — 9,83X3%+ 1,6 7X X, +
1,5X; X3+ 1,5X,X3

DESIGN-EXPERT Plot

HS khu PPC
X =A:Nongdo
Y = B: Thoi gian

Actual Factor

C:Tyle=10.00

HS khu PPC

HS khu PRPC

&: Thol glan

A Nong do

876061

712828 \
66,9506
566363

46313 |

A Nong do

2400 007

Hinh 2. Anh huéng cia nong do NaOH, thai gian xi Iy va ty 1& ngdm da ca/dung dich
dén hiéu suat khir PPC

Bé mit dap Gng miéu ta anh huong cua
nong do NaOH va thoi gian xu Iy toi hidu suét
khir PPC dugc thé hién trén hinh 2.

Két qua thuc nghiém cho thay khi thoi gian
xir Iy vuot qua 63 gid thi hiéu suét khir protein
phi collagen (PPC) ting khong déng ké. Nong
d6 NaOH ciling anh hudng ro rét téi hi€u suit
khtr PPC, hiéu suat khir PPC tang khi nong do
NaOH ting t&i khoang 0,16M. Nhung khi nong
d6 NaOH vuot qua 0,16M thi hiéu suat khir
PPC khéng ting nita ma c6 xu hudng giam dan.
Nhu viy, hiéu suat khir PPC dat hiéu qua cao
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trong khoang thoi gian tir 48—60 gid va nong do
NaOH tir 0,14-0,17M, ddng thoi ty 1 ngdm da
ca/dung dich trong khoang 1/10 dén 1/13 thi
hiéu suat khir PPC 1a cao nhit, néu ty 1é ngdm
thip qua thi qua trinh khir PPC s& khdng triét
dé va néu ty 1 cao qua thi s& gay lang phi.
Két qud xdc dinh md hinh hai quy cho ham
muc tiéu higu sudt khat lipit

Két qua phan tich ANOVA cho thiy twong
tac gitra cac bién: nong do NaOH (X, - M), thoi
gian xu ly (X; - gio), ty 1¢ ngdm da c&/ dung
dich (X3 - g/ml) va binh phuong cua ching



Optimizing conditions for treatment and extraction

trong mé hinh hdi quy bac 2 cho hiéu suét khr
lipit (Y2 - %) 1a co ¥ nghia (p < 0,05). Vay md
hinh ndy dugc xdy dung nhu sau:

Y, = 78,75 + 10,40X; + 5,33X, + 6,65X3 —
7,86X,% — 799,% — 972X32 + 3X; X, + 0,4X, X3 +
0,25X,X3

DESIGN-EXPERT Plot

HS khu lipit
X =A:Nongdo
Y = B: Thoi gian

Actual Factor
C:Tyle=10.00

00 HS khu lipit
/S —
/ / ,//
./..
000 —|
| T
513
| = =
. | E
g | ¢ 2
& | Fl
5 00 | \ h e - X
: L\ — ¢
.
o]\ |G| ~
%0 ‘“‘\_‘___ o ol
\ ~.
y Gl ~—— S
200 ——— -
o

A Nong do

154753 |I

67,0401 TI

A Nong do

2400 007

Hinh 3. Anh huong ciia ndng d6 NaOH, thoi gian va ty 1é ngam dén hiéu suat khir lipit

_ B& mat dép Gng miéu ta anh hudng cua
nong d6 NaOH va thoi gian xu ly t6i higu suat
khtr lipit duoc the hign trén hinh 3. i

Két qua phéan tich cho thay khi nong d6
NaOH cang I6n va thoi gian xu ly cang dai thi
hi¢u suat khtr lipit cang cao. Tur cac phan tich ¢
trén cho thay hi¢u suat khir lipit dat hi¢u qua
cao khi thoi gian xu ly 16n hon 50 gio va nong
do NaOH 16n hon 0,14M.

T6i wu thdng sé cho cong doan khir tap chat
phi collagen i )
K&t qua thyc nghi¢m kiém chang so ligu
t0i uu héa theo céac thong so véi 3 lan lap lai
cho thay ¢ nong d6 0,15M, ty I¢ ngdm da
ca/dung dich 1/13,9 g/ml va thoi gian xur ly la
56,9 gio thi cho hi¢u suat khir PPC va hi¢u
suat khtr lipit 1a cao nhat, twong ang 87,13%
va 82,3% (bang 3). Do do, chung t6i chon ché
do xtr ly da ca bo gai moc bang NaOH nong
d6 0,15M, thoi gian ngdm chiét 1a 56,9 gio, ty
Ié ngam da ca/dung dich NaOH la 1/13,9 g/ml.

Két qua phan tich thong ké ciing cho thiy su
khac biét vé hiéu suat khir PPC va hiéu suét
khir lipit & ndng d6 0,15M so v&i cac nong do
0,14M va 0,16M 1a c6 y nghia thong ké véi P
< 0,05.

So sanh véi cac nghién ctru collagen tir phu
pham cua cac loai ca bién khac ta thiy hau hét
cic tac gia déu st dung NaOH nong do trong
khoang 0,1-0,15M dé xir Iy da ca. Cu thé, Li et
al.,, [30] da st dung NaOH 0,1 N ty 1&¢ 1/10
g/ml va thoi gian ngam khir 1a 48 gio dé xu 1y
da ca thu (Scomberomorous niphonius).
Benjakul et al., [17] d4 xr ly da ca trap mat to
(Priacanthus tayenus) bang NaOH 0,1M trong
6 gio. Ngoai ra, nong do va ty 1é NaOH dé xu
ly bong boéng boi cia cd nglr vdy vang
(Thunnus albacares) ciing twong dong véi két
qua nghién ctru trong bai bao nay, tuy nhién
thoi gian xir 1y thanh phan PPC cuia loai nay chi
trong 2 gio ngin hon so véi thoi gian xir Iy da
ca bo gai moc [31].
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Bang 3. Két qua du doan thong sb t6i wu cong doan khir tap chat collagen

Céc yéu td anh huong Két qua dy dosn Két qua thuc nghiém
Nongdo  Thoigianxir Tyléngdm Higusuatkhe  Higusuatkha  Hiéusuitkhir  Higu suat khu lipit
NaOH (M) ly (gio) (g/ml) PPC (%) lipit (%) PPC (%) (%)
0,14 60,3 1/14,4 79,21 69,90 79,92b 75,00a
0,15 56,9 1/13,9 86,13 81,90 87,13a 82,30b
0,16 55,6 1/12,7 81,50 77,44 81,90b 77,44c

Ghi chi: Cac ki tw khac nhau thé hién sy sai khac c6 y nghia thong ké ¢ p < 0,05.

Xic dinh ché d9 tay mau da ca bing H,0,

So ligu ket qua str dung H,O, dé tay mau
cho da ca duoc thé hién duogc trinh bay ¢ hinh 4
va hinh 5.

Thyc nghiém cho thdy dé trang cao nhat la
50,84w khi ngam H,0, ¢ nong d6 6%. Tuy
nhién khi ngam da ca ¢ nong d6 H,O, 8% thi
do trang da cé c6 xu huéng giam. Dieu nay cho
thay xu ly H,O, nong do 6% cho do trang tot
hon so véi cac nong do con lai. Khi xu ly da ca
bang H.0, ¢ nong d6 2% va 4% thi do nhét cua
dung dich sau xu ly kha thap, twong ang chi
1,09 cP va 1,14 cP, khi xu ly da ca bang H,0,
nong d6 6% thi d§ nhot dung dich sau xur ly la
1,25 cP. O noéng d6 H,O, 8%, do nhét cua dung
dich sau xur Iy la 1,53 cP, tdng cao hon so voi
H;0, 6%, nhung ¢ nong do nay da ca tré nén
mém hon va de gay that thoat collagen trong
qua trinh xtr ly. Do d6 nong do H,O, thich hop
de tay mau cho da ca bo gai moc trong qua
trinh san xuat collagen la 6%.

D9 trang da ca cao nhat la ¢ thoi gian ngam
15 phuat, nhung dén 20 phut thi d¢ trang giam

dan. Bong thoi két qua phan tich théng ké cho
thay, d¢ trang da ca ¢ thoi gian ngam sau 10
phut khéc nhau khong c6 ¥ nghia thong ké (P >
0,05). Do d6, thoi gian ngam H,0; thich hop dé
tay mau cho da ca la 10 phat.

Ngoai ra, khi xur ly da ca bang H,0; & thoi
gian ngdm 5 phuat va 10 phat thi d6 nhét caa
dung dich sau xu ly twong rng chi 1,13 cP va
1,16 cP, luc nay da ca con nguyén mieng,
nhung khi xir ly da c& bang H,O, thoi gian 15
phat va 20 phut thi d6 nhét dung dich sau xu ly
tang 1én 1,69 cP va 2,19 cP, da ca mém va nhiin
hon. Do d6, thoi gian ngam H,0, thich hgp dé
tay mau cho da ca bo gai mdc la 10 phat.

Do trang da ca cao nhat la 42,43w khi ngam
¢ ty I& 1/2 g/ml. O ty I¢ ngam 1/3 g/ml va 1/4
g/ml thi d¢ trang da c& giam dan. Ngoai ra co sy
khac nhau c6 y nghia ¢ ty I¢ ngdm 1/1 g/ml va
1/2 g/ml. Bén canh d6 & ty 1é ngdm da céd/dung
dich H,O; cang cao thi d6 nhét cua dung dich
tang dan, tuy nhién dén ty 1€ 1/4 thi d6 nhét
giam. Do do, ty I¢ ngam da c&/ H,0, thich hop
dé tdy mau cho da cé& bo gai mdc la 1/2 g/ml.

lEEE | osEE e
530?/ %%% 5507%%% E *
N IS I

x:s?:) 46 H0, % Théi gian r;g;am H;0; (phat) Ty le ng:; H20: (z/ml)

Hinh 4. Anh huéng cia ndng do, ty 1& va thoi gian tdy mau bang H,0, dén d¢ tréng da ca: (a): Anh
hudéng cua nong do ngam H,0, ¢ thoi gian ngam 10 phut va ty I¢ ngam 1/2 g/ml; (b): Anh husng
cua thoi gian ngam H,0, & nong d6 6% va ty I¢ ngam 1/2 g/ml; (c): Anh huong cua ty I¢ ngam
H,0, ¢ nong do 6% va thoi gian 10 phat. Cac ki tu khac nhau the hi¢n su sai khic c6 y nghia
thong ké ¢ P < 0,05
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Hinh 5. Anh hudng cua nong do, ty 1€ va thoi glan tay mau bang H,0, d&én dén d6 nhét cua dung
dich sau xtr ly: (a): Anh huong cua néng d6 ngam H.0; ¢ thoi glan ngam 10 phdt va ty 1¢ ngam
1/2 g/ml; (b): Anh huong cta thoi gian ngam H,0, & nong do 6% va ty Ié ngam 1/2 g/ml; (c): Anh
huong cua ty 18 ngdm H,0, ¢ nong do 6% va thoi gian 10 phat. Cac ki ty khac nhau thé hién su sai
khac c¢6 ¥ nghia thong ké P < 0,05

Cac loai da cac khac nhau thi c6 ché a6 khu
mau khac nhau, d6i vgi ca hoi (Oncorhynchus
mykiss) thi dugc ngdm khir H,0, 10%, ty I¢ da
ca/ dung dich la 1/1 g/ml, thoi gian ngdm khu

H,0, 1a 10 phut [23]. Trong khi d6 Zang et al.,
[21] tdy mau ca da tron (Mystus macropterus)
bang H,0, 3%, va thoi gian ngam khir 1a 24 h.

Xac dinh ché dd chiét collagen bing acid
acetic .
Xdc dinh mo hinh héi quy cho ham muc tiéu
hi¢u suat thu hei collagen )

Két qua phan tich ANOVA cho thay tuong
tac gifta cac bicn: nong d6 CH3;COOH (X; - M),
thoi gian xtr ly (X; - gi0), ty 1€ ngdm chiét da
ca/dung dich (X3 - g/ml) va tuong tac gitra
chung trong mé hinh hdi quy bac 2 ciia ham
muc tiéu hiéu suat chiét collagen (Yq- %) la co
y nghia (p = 0,05). M6 hinh nay dugc xay dung
nhu sau:

Y, = 15,43 — 2,56X; + 1,07X + 1,04X5 — 2,24%,> —
1 86X22 2,35X52 + 0,41X X, + 0,44X X3~
0,44X,X3

Két qua tinh toan tar mo hinh (hinh 6) cho
thdy hiéu sut chiét collagen tingkhi nong do
acid dat khoang 0,46-0,58M Chu’ng to &
khoang nong do nay s€ tao ra moi truong pH
thich hop nhat cho qué trinh tach chiét collagen
ra khoi da ca. Tuy nhién néu tlep tuc ting nong
do acid cao hon, vuot qua nong do t6i wu thi
hiéu suat chiét thu hoi collagen lai giam.

Thoi gian chiét ciing anh hudng dén hiéu
sut thu hoi collagen, hiéu suét chiét tang rd rét
khi thoi gian chiét ting tir 34 gio dén khoang
55 gio . Tuy nhién khi chiét ¢ thot gian qua lau,
vuot qua 72 gio thi hiéu suat thu hoi collagen
c6 xu hudng giam.

Nhu vy, c6 thé thdy rang hiéu suit chiét
collagen dat gia tri cao khi thyc hién qua trinh
chiét v6i nong dd acid acetic tir 0,46-0,58M va
thoi gian chiét tr 50-62 gid. Ty 1€ chiét cling
anh huong dén hiéu suat thu hoi collagen, & ty
1¢ 1/8 - 1/10 g/ml thi hiéu suat thu hdi collagen
la cao nhat, néu ty 1é dung dich ngam chiét quéa
it thi s& khong chiét dugc hoan toan collagen
trong da c4, tuy nhién néu cao qua thi s& giy
lang phi dung méi.

Xdc dinh mé hinh héi quy cho ham muc tiéu
dp nhet collagen

Két qua suy dién phuong trinh hdi quy ham
muc tiéu do nhét colagen tong thé (p < 0,05)
nhu sau:

Y, =7,42—0,77X; — 0,41X, + 0,015X3 — 0,86X,* —
0,54X,%— 0,43X52 + 0,05X; X, — 0,09%;X3—
0,05X,X3

Trong dé: Y1 la do nhét collagen (%), X; la
ndng do acid acetic (M), X, 1a thoi gian chiét
(gi0), X3 1a ty 18 chiét (g/ml).

Két qua tinh toan tir md hinh (hinh 7) cho
thay, khi thoi gian chiét ngén va nong do acid
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thap thi do nhét collagen s& cao hon khi chiét
collagen & nong d¢ acid cao va thoi gian dai. O
nong d6 acid I6n hon 0,65M va thoi gian chict
lau hon 68 gio cho thdy sy giam manh vé d¢

hién qua trinh chiét collagen véi diéu kién nong
do acid acetic nhé hon 0,6M va thoi gian chiet
ngan hon 72 gio thi sé thu dugc collagen c6 do
nhét cao hon.

nhét cta san pham collagen. Nhu vay, thuc
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Hinh 6. Anh huéng cua ndng d6 acid acetic, thoi gian va ty 16 chiét dén hiéu suét collagen
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Bang 4. Két qua du doan thong sd t6i wu cong doan chiét collagen

Céc yéu t anh huong

Két qua du doan

Két qua thyc nghiém

Nong dd acid ~ Thoigianxitr Ty lé ngdm  Hiéu sudt thu hoi Do nhét Hiéu suit thu Do nhét
acetic (M) ly (gio) chiét (g/ml) collagen (%)  collagen (cP) hdi collagen (%) collagen (cP)
0,53 59,6 1/9,6 16,20 6,88 16,01a 7,02a
0,55 56,4 1/9,7 16,02 6,69 13,18b 5,93b
0,57 55,1 1/9,8 15,98 6,72 13,22b 6,23c

Ghi chi: Cac ki tu khéac nhau thé hién sy sai khac c6 y nghia thong ké ¢ P < 0,05.

Thuc nghiém kiém chimng s liéu tdi wu hoa
theo cac thong s cua bang 4 da cho thay nong
do acid 0,53M, ty I&é ngam chiét da ca/dung
dich la 1/9,6 g/ml va thoi gian xu ly 1a 59,6 gio
thi cho hiéu suat thu hoi collagen va d6 nhét
collagen cao nhat, trong tng véi 16,01 cP va
7,02 cP. Do d6, chung t6i chon ché do chiét da
ca Bo gai moc bang acid acetic ndng do 0,53M,
thoi gian ngam chiét 1a 59,6 gio, ty 1& ngam
chiét da ca/dung dich 1a 1/9,6 g/ml.

~ Dai c6 nhiéu nghién ctru st dung acid acetid
dé tach chiét collagen. Cuy thé, Li et al., [30] da
chiét collagen tir da c4 thu (Scomberomorous
niphonius) bang acid acetid 0,5M, ty 1¢ ngdm
chiét 1a 1/15 g/ml trong thoi gian 2 ngay cho
hiéu sudt tach chiét 0,37% (% trong lugng
khd). Nagai va cong su [7] tach chiét collagen
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tur da ca néc bang acid acetid 0,5M cho hiéu
suat 10,7% (% trong lugng tuoi).

Xac dinh ché ao két tia collagen bang NaCl

Két qua & hinh 8a cho thay nong do mudi
c6 anh huang 1o rét toi luorng két tua collagen
thu dugc va nong do mudi cang cao thi luong
két tia thu duoc cang lén. Khi nong d6 NaCl
st dung la 1M thi khoi lugng tia thu duoc chi
la 3,1 g va khi ting ndng d6 mudi an 1én 4M thi
lugng tua thu duoc 6,01 g. Khi noéng do mudi
thap thi két tua hinh thanh dang nhi tuong voi
lugng két taa khong nhiéu va rat khd tach khoi
dung dich. Két qua phan tich thong ké ciing cho
thay khong khac biét vé khéi luong taa thu
dugc & nong d6 3M so véi 4M (P > 0,05). Do
d6, nong do NaCl 3M duoc chon la nong do két
taa collagen tot nhat.

j: 4,11b § §
L B,Oia § % %
illl
MEERE
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(b)

Hinh 8. Anh huong caa nong do va thoi gian két tua collagen bang NaCl,
(a): Anh huong caa nong do; (b): Anh huong cua thoi gian

Két qua & hinh 8a cho thiy nong d6 mudi
c6 anh huong 1o rét toi luong két tua collagen
thu duoc va nong d6 mudi cang cao thi luong
két tia thu duoc cang lén. Khi nong do6 NaCl
s dung la 1M thi khoi lugng taa thu dugc chi

la 3,1 g va khi ting nong d6 mudi an lén 4M thi
lugng tia thu dugc 6,01 g. Khi nong d6 mudi
thap thi két taa hinh thanh dang nhi tuong voi
lwong két taa khong nhiéu va rat kho tach khoi
dung dich. Két qua phan tich thdng ké ciing cho
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thay khong khac biét vé& khéi luong tua thu
dugc ¢ nong d6 3M so voi 4M (P > 0,05). Do
d6, ndng d6 NaCl 3M dugc chon 1a ndng do két
tua collagen tét nhat.

Két qua trinh bay & hinh 8b cho thay thoi
gian tiia c6 anh huong rd rét toi khdi luong két
ta collagen thu duoc va thoi gian két tia cang
dai thi khdi lwong két tia thu dwoc cang 16n.
Cu thé, ¢ thoi gian tia 5 phat thi khdi luong tia
thu duoc la 3,06 g, thoi gian tia 20 phat thi
khéi lwong tua thu dugc 6,4 g. Két qua phan
tich théng ké ciling cho thay khong khac biét vé
khéi luong taa thu dugc ¢ thoi gian 15 phdt so
vai 20 phat (P > 0,05). Do do, thoi gian 15 phat
dugc chon 1a thoi gian két tua collagen thich
hop nhét.

KET LUAN

Két qua nghién ciu cho thiy néng do
NaOH 0,15M, ty 1¢ 1/13,9 g/ml, thoi gian 56,9
gid va ndng do H,0, 6%, ty 1& da ca/ dung dich
H,0, 1a 1/2 g/ml, thoi gian 10 phat 14 t6i wu
cho viéc khir tap chit phi collagen va tay mau
da ca. Viéc sir dung nong do acid acetic 0,53M,
ty 1¢ 1/9,6 g/ml trong thoi gian 59,6 gid 14 toi
uu d¢ tach chiét va NaCl 3M trong 15 phiit la
t6i wu dé tach chiét dé thu hoi collagen.

Loi cdm on: Bai bao dugc hd trg cua dé tai
VAST, M4 sb: VAST 04.04/15-16. Tac gia
chan thanh cam on Ths. L& Thi Thu Thao,
phong Dong vat co xuong song bién, da hd to
trong viéc dinh danh loai ca nay.
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