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ABSTRACT

The study on the pre-treatment and collagen extraction conditions from
snakehead fish skin by using pepsin was performed. The results showed
that treating snakehead fish skin with 10% butyl alcohol solution for 72
hours gave the lowest lipid content of 15.3%. Extracting samples with
0.45% pepsin for 24 hours gave the highest yield of 13.7% and maximum
solubility at pH 1 - 4 and NaCl concentration from 0.2 - 0.6 M. As
mentioned above, FTIR spectral analysis demonstrated that a close
relationship between the number of wavelengths in the amide | and amide
111 regions, especially the stability of the triple helix structure, so that the
obtained collagen from snakehead fish skin had the full functional group
of type | collagen. Collagen had bright color with L* value of 62.4 and
imino acid content was 204 (residue/1000 total amino acid residues).
Results showed that pepsin can be used to replace chemicals to reduce
the amount of chemicals released into the environment, taking advantage
of snakehead fish skin as a raw material for collagen production.

TOM TAT

Nghién ciru dieu kién tién xir Iy va chiét tach collagen tir da cd léc bang
pepsin da duwoc thue hién. Két qud cho thdy da cd léc dwoe xir Iy véi 10%
butyl alcohol trong 72 gio: thi ham lwong lipid con lai thap nhdt la 15,3%.
Collagen tir da cd léc duoe chiét tach véi 0,45% pepsin trong 24 gio- cho
hiéu sudt thu héi 13,7% va do hoa tan cuc dai & pH 1 - 4 va nong dé
NaCl 1ir 0,2 - 0,6 M. Bén canh do, phé FTIR cho thdy moi quan hé chdt
ché giita $6 budc séng trong ving amide I va ving amide 11l dac bi¢t la
sw on dinh ciia cdu triic xodn ba, cho thdy collagen tir da cd loc co day du
nhom chirc nang cua collagen logi I. Collagen c6 mau sang voi gia tri L*
la 62,4 va ham lwong imino acid la 204 (don vi/1000 don vi). Két qua
nghién ciru cho thdy cé thé sir dung pepsin dé thay thé hod chdt nham
giam thiéu lwong hod chdt thai ra méi truong, tin dung da cd l6¢ nhw
nguon nguyén liéu dé san xudt collagen.

1. GIOI THIEU

'Ca l6c (Channa striata) la loai ca nudc ngot co
chat luong thit ngon, gia tri dinh dudng cao nén

duoc nhiéu ngudi tiéu ding wa chudng (Tran Minh
Pht va ctv., 2018). Do d6, san pham lam tr ca 16¢
cling ngay cang phat trién nhu kho, mam, lap xudng,

178



Tap chi Khoa hoc Truong Pai hoc Cén Tho

cha bong cé 16c,... Tuy nhién, qua trinh ché bién ca
s& c6 mot lwong phu pham loai ra gom dau, xwong,
da, vay, vay, noi tang,... Trong d6, da ca chiém
khoang 17 - 20% (Kittiphattanabawon et al., 2015).
Day 14 ngudn nguyén liéu doi dao dé nghién ctru va
san xuat collagen.

Collagen 1a mot loai protein cu trc, chiém
phan 16n trong mo thit va mo lién két cia co thé
ngudi va dong vat co vi. Collagen c6 nhiéu trong
céu tric soi clia da, xuong, vay va cac bo phan khac
cua dong vat trén can (Duan et al., 2009). Nguon san
xuat collagen chu yéu tir xuwong bo va da heo. Tuy
nhién, nhitng lo ngai lién quan dén bo va lon nhu
nguy co truyen bénh, tinh ngudng ton gido da anh
huong phéan nao dén viéc san xuét collagen c6 ngudn
gdc tir dong vat co va. Do do, viéc tim ngudn nguyén
liéu mai dé tao san phdm collagen an toan va nguy
co truyén bénh thap 1a can thiét, trong d6 phu pham
tir qua trinh ché bién thuy san c6 thé dap g tat ca
diéu nay dién hinh 1a da ca. Nguon collagen trong
da ca c6 thé thay thé collagen dong vat trén can. Tuy
nhién, dé c6 thé chiét duoc collagen véi chét luong
cao phu thudc vao rat nhidu yéu té trong d6 c6 bude
tién xtr 1y nhu loai lipid nham han ché su oxi hoa
chit béo. Pa c6 nhiéu nghién ciru sir dung cac dung
modi hitu co nhu butyl alcohol (Hadfi & Sarbon,
2019; He et al., 2019; Karami et al., 2019; Nurilmala
et al., 2019), butanol (Nurubhasha et al., 2019),
isopropyl alcohol (Xu et al., 2017) dé khir lipid cua
nguyén lidu trong qué trinh chiét tach collagen. Hon
nira, cong doan quyét dinh dén chat lwong collagen
1a cong doan tach chiét. Pa c6 mot vai nghién ctu
sir dung acetic acid dé tach chiét collagen tir nhiéu
nguyén liéu khac nhau nhu Tran Thi Huyén va
Nguyén Anh Tuén (2012) da tach chiét collagen tir
da ca tra (Pangasianodon hypophthalmus) véi
acetic acid. Cung modt hoa chat acetic acid,
Jongjareonrak et al. (2005) da tién hanh chiét tach
collagen trén da ca huwong (Lutjanus vitta). Lé Thi
Thu Huong va ctv. (2017) ciing di tach chiét
collagen tr da ¢4 tra (Pangasianodon
hypophthalmus) voi phuong phap két hop pepsin va
acetic acid. Nhitng van d trén cho thay viéc nghién
ctru anh huong cua phuong phap tién xir 1y va diéu
kién chiét rut collagen ¢ trong va ngoai nudc dang
dugc quan tdm. Tuy nhién, chua c6 nghién ciru vé
quy trinh san xuét collagen tir da ca 16¢ bang pepsin.
Chinh vi thé, nghién ctru diéu kién tién xu 1y va chiét
tach collagen tir da c4 16¢ bang pepsin da duoc thuc
hién, nham tim duoc ndng do va thoi gian xir 1y da
cé 16c trong butyl alcohol dé loai lipid tot nhat. Bong
thoi, tim dugc ndng do va thoi gian ngdm pepsin dé
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chiét tach collagen tir da c4 16¢ dat chat luong tét va
hiéu suat thu hoi collagen cao.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Da cé 16¢ dugc mua tai Co s kho ca loc 7 Chop
(Thoai son, An Giang), sau khi thu gom dugc lam
dong ¢ nhiét do -20 + 2°C va déng thung chuyén ve
phong thi nghi¢ém B mon Che bien Thuy san, Khoa
Thuy san, Truong Pai hoc Can Tho khéng qua 6
gio.

2.2. Phuwong phap nghién ciru

2.2.1. Cdch chudn bi mau

Da ca duoc loai bé thit, vay con sot lai va rira
sach dé rao, sau d6 duoc cit nho véi kich thuée 2
cm x1 cm va cho vao tai PE (500 g/tai), bao quan
trong ta dong & nhiét d6 -20°+ 2C° cho dén khi tién
hanh thi nghiém.

2.2.2. Xdc dinh thanh phan héa hoc ciia nguyén

ligu ban dau

Da ca sau khi xtr ly theo muc 2.2.1 dugc xay
nhuyén va tién hanh phan tich thanh phan hoéa hoc
nhu d6 am, protein, lipid va khoang.

2.2.3. Thi nghiém 1: Khdo sdt dnh huong cua

nong do dung dich butyl alcohol d@én kha
nang logi lipid tir da ca loc

B tri thi nghiém: Thi nghiém duoc bé tri 1 nhan
t6 (ndng do butyl alcohol), 4 nghiém thic, 3 lan lap
lai, khéi lwong mdi mau 1a 20 g da cd/méu. Da ca
duoc xu ly nhu muc 2.2.1, sau khi rd dong qua dém
¢ 0-4°C va ngam trong dung dich butyl alcohol trong
48 i & nhiét do 0-4°C, c¢b dinh ty 1 da ca/dung
dich butyl alcohol (w/v) 1a 1:10 theo nghién ctru cia
Hadfi & Sarbon (2019) véi ndng do butyl alcohol
thay doi lan luot 12 8%, 10%, 12%. Da c4 duoc Xir
1y nhu muyc 2.2.1 va phan tich ham luong lipid (mau
dbi chimg). Sau khi ngdm, mau duoc tién hanh rira
bang nudc dén khi pH dat trung tinh, phoi rao va
dem di phan tich ham luong lipid con lai trong da
¢4, tir 6 chon ndng dé butyl alcohol thich hop nhat.

2.2.4. Thi nghiém 2: Khdo sdt dnh huong cua

thoi gian ngam dung dich butyl alcohol
dén kha nang logi lipid tir da cd loc

Bé tri thi nghiém: Nong do butyl alcohol phu
hop duoc chon tir thi nghiém 1, tién hanh thi nghiém
2. Thi nghiém dugc b tri 1 nhan t6 (thoi gian ngam
trong butyl alcohol), 4 nghiém thic, 3 lan Iap lai,
t6ng s6 mau thi nghiém 1a 12, khdi luong mdi mau
14 20 g da ca/mau. Da c4 dugc tién hanh ngam trong
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dung dich butyl alcohol véi cac théng sé ¢b dinh nhu
thi nghiém 1 & cac méc thoi gian thay d6i lan luot 13
24,48 va 72 gi0. Da ca duoc xur Iy nhu myc 2.2.1 va
phan tich ham luong lipid (mau ddi ching). Sau khi
ngam, mau duoc rea bang nudc dén khi dat pH trung
tinh, phoi rdo va tién hanh phan tich ham lugng lipid
con lai trong da c4, tir d6 chon thoi gian ngdm butyl
alcohol thich hogp nhat.
2.2.5. Thi nghiém 3: Nghién cuu anh huong
nong dé pepsin dén kha ndng chiét tach
collagen tir da cd loc

B4 tri thi nghiém: Chon nong do va thoi gian
ngam da ca trong butyl alcohol tir thi nghiém 1 va 2,
tién hanh thi nghiém 3. Thi nghiém dugc bd tri 1
nhan to (nong do pepsin), 3 nghiém thuc, 3 lan Iap
lai va tong s6 mau thi nghiém 1a 9. Khéi lugng mau
1a 20 g da c4/mAu. Sau khi ngam butyl alcohol, da
¢ tiép tuc xtr Iy qua NaOH ndng d6 0,09 M trong 3
gio ¢ nhiét d6 0-4°C véi ty 1€ da ca/dung dich w/v 1a
1:8 dé loai cac hop chit protein phi collagen theo
nghién ctiu cua Thuy et al. (2014). Collagen dugc
chiét tach trong dung dich pepsin dugc pha trong
dung dich ¢ém 0,6 M acetic acid véi ndng do pepsin
thay ddi lan luot 13 0,25%, 0,45% va 0,65% trong
thoi gian 1a 24 gio, ¢d dinh ty 1¢ da ca/dung dich
pepsin (w/v) 1a 1:10 va nhiét d6 la 0-4°C theo nghién
cuu cua Lé Thi Thu Huong va ctv. (2017).

Mau sau khi ngam pepsin duoc loc lay dich loc,
dich loc dugc ly tam véi tée do 8000 vong/phiit
trong 20 phat ¢ nhiét do 4°C. pH duoc diéu chinh
bing cach thém Tris (hydroxymethane
aminimethane) dén khi pH dat tir 6,8 - 7,2. Két tua
dugc tao bang cach thém NaCl 2,5 M, sau dé thu két
taa bang cach ly tim véi tbe do 8000 vong/phut
trong 20 phut & nhiét o 4°C. Két tiia dugc hoa tan
véi acetic acid 0,5 M, thdm tach trong acetic acid 0,1
M va nudc cat theo nghién ctu cua Thuy et al.
(2014), sau d6 dem di say lanh chan khong dé thu
collagen. Mau collagen thu dwoc sau khi siy dugc
do mau sic (L*, a*, b*), d6 hoa tan cua collagen &
céc pH va NaCl khac nhau, tinh hiéu suat thu hoi; tir
d6 chon ra nong do pepsin thich hop nhat.

2.2.6. Thi nghiém 4: Nghién citu anh huong thoi

gian ngdm dung dich pepsin dén kha
ndng chiét tach collagen tir da cd léc

B tri thi nghiém: chon nong do pepsin thich hop
tir thi nghiém 3, tién hanh thi nghiém 4. Thi nghiém
duoc bo tri 1 nhan t6 (thoi gian chiét tach), 3 nghiém
thirc, 3 1an 13p lai va téng s6 mau thi nghiém 1a 9.
Khéi lwong mdi mau 1a 20 g da ca/miu. Da c4 dugc
ngam butyl alcohol va NaOH nhu thi nghiém 3, sau
d6 ngam trong dung dich pepsin véi méc thoi gian
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thay doi lan luot 1a 12, 24 va 36 gio, ¢d dinh ty 1¢ da
c4/dung dich (w/v) 14 1:10 va nhiét d¢ 1a 0-4°C. Mau
sau khi ngam duoc thuc hién nhu cac budc tiép theo
thi nghiém 3 thu dugc collagen. Po mau sic (L*, a*,
b*), d0 hoa tan cua collagen ¢ cac pH va NaCl khac
nhau, tinh hiéu suat thu hdi; tir d6 chon ra thoi gian
ngam dung dich pepsin thich hop nhat.

Mau collagen t6i wu tir thi nghiém 4 dwoc phan
tich thanh phan amino acid va pho FTIR.
2.3. Phwong phap phan tich

Thanh phan hoa hoc nhu d6 4m, protein, lipid va
khoang dugc xac dinh theo AOAC (2000). Mau sic
(L*, a*, b*) dugc do bang thiét bi Colorimeter PCE-
CSM 2 (Trung Quéc).

Hiéu suat thu hdi collagen (H - %) duoc xac dinh
bang phwong phap kiém tra khdi lwong, H = % x 100
v6i X (g) 1a khdi luong ciia da cé sau khi xir Iy va y
(g) 1a khoi luong collagen thanh pham.

Do hoa tan (%) cua collagen & cac pH khac nhau:
Pha hdn hop collagen c6 ndng d6 3 mg/mL, chia ra
10 céc mdi cdc chira 8 mL collagen duge diéu chinh
pH bing HCI 6 M hoic NaOH 6 M dé thu duoc pH
tir 1 — 10 va thé tich cudi cing cta dung dich dugc
didu chinh d&én 10 mL bang nuéc cit. Sau d6, hdn
hop collagen dugc ly tim vé6i téc d6 8.000 vong
trong 20 phit & 4°C thu dwoc phan dich léng theo
phuong phap ctia Thuy et al. (2014). Ham luong
protein hoa tan trong dich long dwoc xac dinh theo
phuong phap Lowry et al. (1951), sir dung huyét
thanh bo (BSA) xdy dung dudng chuan & budc song
750 nm. B hoa tan dugc tinh theo cong thic:

g hoa tan (%) =100 - (<=2 x 100)

0

Trong d6: Co 12 ndng d6 protein hoa tan trong

mau ddi chimng (mg/mL)

Cw 12 ndng do protein hoa tan trong mau (mg/
mL)

Do hoa tan (%) cua collagen & cac ndng do mudbi
NaCl tir 0,2 dén 1,2 M: pha hdn hop collagen co
nong d6 6 mg/mL, Iy 5 mL hdn hop collagen cho
vao 5 mL dung dich NaCl & cac nong do tir 0,2 dén
1,2 M trong acetic acid 0,1 M. Hén hop collagen
duoc dem di ly tim véi toc d6 8.000 vong trong 20
phut & 4°C thu duoc phan dich léng theo phuong
phap cta Thuy et al. (2014). Ham lugng protein hoa
tan trong dich long dugc xac dinh theo phuong phap
Lowry et al. (1951), sir dung huyét thanh bo (BSA)
x4y dung dudng chuin & budce song 750 nm.
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Quang phd hdng ngoai (phd FTIR) dwoc xac
dinh theo phuong phap cua Thuy et al. (2014).
Quang phd ghi nhan lai tir may quang phé ALPHA
FT-IR cta Bruker Optics trong pham vi budc song
tir 4.000 dén 500 cm.

Thanh phan amino acid cua collagen dugc xac
dinh theo phuong phap cta Thuy et al. (2014). Thay
phan 20 mg collagen trong HCl1 6 M & nhiét do
110°C trong 22 gid trong moi trudng chan khong.
San pham thily phan dugc trung hoa véi NaOH 6 M
va 0,6 M sau d6 duoc loc bang mang cellulose. Dich
loc dwoc str dung dé phén tich amino acid bang hé
théng HPLC.

2.4. Phwong phap xir li s6 ligu

S6 ligu thu thap dugc tinh trung binh, do léch
chuan sir dung chuong trinh Microsoft Excel 2010.
Két qua duoc tinh toan thong ké, phuong phép phan
tich phuong sai ANOVA theo kiém dinh Duncan dé
két luan vé su khéc biét giira trung binh cac nghiém
thirc voi do tin cay 95% bang phan mém SPSS 18.0
(Statistical Package for the Social Sciences).

3. KET QUA VA THAO LUAN
3.1. Thanh phin hoa hoc ciia da ¢ léc

Xac dinh thanh phan hoa hoc cua nguyén lidu
ban dau gitp lya chon phwong phép tién xir 1y phu
hop va hiéu qua nham san xuét collagen thanh phdm
dat chét lugng tét (Nurilmala et al., 2017). Két qua
nghién ctru thanh phan hoa hoc cua da ca 16c bao
goém d6 am, protein, lipid va khoang duoc trinh bay
o Bang 1.

Két qua phan tich trén Bang 1 cho thiy ham
luong protein trong da c4 l6c rat cao 1én dén 71,7%.
Day la co sé dé thu hoi collagen véi hiéu sut cao.
Tuy nhién, da ca 16¢ ciing ton tai mot luong lipid
nhat dinh 1a 27,9%. Ngoai viéc loai protein phi
collagen thi ciing can loai lipid trong nguyén liéu dé
thu thanh pham collagen véi chit lugng tot
(Nurilmala et al., 2017).

Bing 1. Thanh phin héa hoc cia da c4 16c (tinh
theo % khoi lwgng kho)

Thanh phan héa hoc

Ham lwgng (%)

Do am 57,7+ 1,54
Protein 71,7+ 0,02
Lipid 27,9+0,32
Khoéang 0,40 +0,07

(Ghi chu: Sof liéu dwoc trinh bai dudi dang trung binh +
d¢ léch chuan véin = 3)
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3.2. Anh hwéng nong dd butyl alcohol dén
kha niing loai lipid tir da ca 16¢
Ham luong lipid con lai cia da ca 16¢ theo ndng
d6 butyl alocohol khac nhau dugc thé hién trong
Bang 2.
Bang 2. Ham lwgng lipid con lai trong da ca theo
nong d¢ butyl alcohol khac nhau

Nong d9 butyl alcohol (%) ~ Ham lweng lipid

(%0)
Mau d6i chimg 27,9 +0,32¢
8% 24,1+ 0,87°
10% 20,5+ 0,312
12% 19,7 + 0,472

(Ghi chii: Trong ciing mét ¢ét, nhiing 6 ¢é chir theo sau
khdc nhau thi ¢é khéc biét Y nghia thong ké & mirc 5%,
s6 liéu dwoc trinh bdy dudi dang trung binh + dé léch
chudn véin = 3)

Ham lugng lipid cua da ca loc thé hién trong
Bang 2 cho thay lipid c6 khuynh huéng giam khi
tang ndng do6 butyl alcohol tir 8% 1én 12%. Khi ting
nong do butyl alcohol tir 8% 1én 10%, lwong lipid
giam manh va khac biét c6 y nghia thong ké tir
24,1% xudng 20,5%. Nguyén nhan 1a do butyl
alcohol 1a dung méi c6 moment phan cuc I6n 1,64
D c6 kha ning hoa tan tot ddi voi cac hop chat phan
cuc nhu lipid. Lipid dugc hoa tan vao dung méi mét
cach nhanh chéng vi khi d6 sy chénh 1éch n6ng do
lipid gitra nguyén li€u va dung mo6i 1én. Do d6, ham
lwong lipid con lai trong da ca giam khi nong do
butyl alcohol ting (Sae-leaw et al., 2016). Tuy
nhién, ham luong lipid giam rat it va khong khac
biét tir 20,5% xudng 19,7% khi tang tir 10% tang 1én
12% butyl alcohol. Lipid hoa tan trong dung moi
dén maot gidi han nhit dinh thi téc d6 hoa tan cham
lai. Vi vay, ham luong lipid thay d6i khong dang ké
khi tiép tuc ting nong do butyl alcohol (Sae-leaw et
al., 2016). Nham loai lipid c6 trong da c4 16¢ hiéu
qua va ciing han ché lugng hoa chét st dung trong
qua trinh tién xu 1y thi ché do khu lipid thich hop
nhét voi ndng do butyl alcohol 1a 10%. Tur két qua
trén cho thay dung butyl alcohol dé loai lipid trén da
¢4 16c voi nong do 10% tuwong ty trén cac ddi tuong
khac nhu da c4 tram den (Jia et al., 2012), da cé tra
(Hadfi & Sarbon, 2019), da ca ngtr (Nurilmala et al.,
2017).

3.3. Aph hwéng thoi gian ngdm butyl alocohol
dén kha niing loai lipid tir da ca léc

Bén canh nong d butyl alcohol thi thoi gian

ngam cling chiém vai trd quan trong trong viéc xi

1y loai lipid trong nguyén li¢u. Ham lugng lipid con
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lai cua da cd 16¢ sau khi ngam butyl alcohol qua céc

moc thoi gian khac nhau dugc thé hién ¢ Bang 3.

Bang 3. Ham lwong lipid con lai trong da ca léc
theo thoi gian ngdm butyl alcohol

Thoi gian ngdm (gio) Ham lugng lipid (%)
Mau d6i chimg 27,9 +0,32¢
24 19,0 £ 2,02°
48 20,2 + 1,480
72 15,3 +£2,042

(Ghi chii: Trong ciing mét cét, nhiing o ¢é chir theo sau
khdc nhau thi ¢6 khdc biét y nghia thong ké ¢ mirc 5%,
6 liéu duwoc trinh bay dudi dang trung binh + dé léch
chudn véin = 3)

Bang 3 cho thay khi thoi gian xir 1y butyl alcohol
tang 1én thi lugng lipid bat dau giam dan. Khi ting
thoi gian tir 24 gio dén 48 gio thi ham lugng lipid
giam khong dang ké, nhung khi ting 1én 72 gid thi
bat dau giam manh tir 20,2% con 15,3%. Thoi gian
ngam anh huong téi hiéu qua cua qua trinh loai lipid
theo ty 1¢ thuan (Nguyén Thi Hoang Lan va ctv.,
2016). Thoi gian ngdm butyl alcohol trong nghién
clru nay la 72 gio dai hon cac nghién ctru trude day
cua Zhang et al. (2012) va Jia et al. (2012) da dung
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dung dich butyl alcohol 10% trong 24 gio dé xu 1y
loai lipid trong da ca chép va ca trim den. Theo
Nguyén Thi Hoang Lan va ctv. (2016), mdi loai
nguyén liéu véi ham lugng lipid, cu trac nguyén
liéu khac nhau can c6 thoi gian trich ly khac nhau.
Vi vay, dé dam bao loai lipid ra khoi da c4 16¢c dat
két qua tot nhat, mdc thoi gian xir Iy 72 gid 14 thich
hop nhat.

3.4. Két qua anh hwéng nong do pepsin dén
higu suit thu hoi, d9 hoa tan va mau sic
cuaa collagen tir da ca léc

3.4.1. Hiéu suat thu hoi va mau sdc cua collagen

theo nong dé pepsin

Trong nghién ctru trich ly collagen, viéc sir dung
dung dich acetic acid véi sy hd trg cua pepsin nham
nang cao hiéu suét trich ly collagen da dwoc nhiéu
nha khoa hoc thuc hién (Lé Thi Thu Huong va ctv.,
2017). Chinh vi véy, khi trich ly collagen bing
pepsin trong dung dich dém 0,6 M acetic acid duoc
thuc hién. Hiéu suat thu hdi (H %) va mau sic
collagen theo ndéng do pepsin khac nhau duoc thé
hién trong Bang 4.

Bang 4. Anh hwong cia nong d§ pepsin dén H% va mau sic collagen tir da ca léc

Nong dd (%) L* a* b* H%
0,25% 55,540,772 5,07 +£0,22° 11,5+0,53° 13,2+ 0,25
0,45% 57,6 +0,27° 424 +0,24b 9,2+ 1,55" 14,7 £0,31¢
0,65% 63,7 £ 0,24¢ 2,02 +0,68? 5,59+ 1,572 11,7 + 0,502

(Ghi chii: Trong ciing mét cét, nhiing 6 ¢6 chi theo sau khdc nhau thi cé khac biét y nghia thong ké ¢ mirc 5%, s6 liéu
duwoc trinh bay dudi dang trung binh + d¢ 1éch chuan voi n = 3)

Két qua Bang 4 cho thiy khi ting ndng d6 pepsin
tir 0,25% 1én 0,45% thi hiéu suit thu hdi collagen
cling tang theo tr 13,2% lén 14,7%. Theo Skierka
and Sadowska (2007), pepsin khong nhiing tac dong
lén hai dau khong xoan (dau telopeptide) cua soi
collagen 1am cho collagen dé dang tach ra khéi da
ca ma con co tac dung phan gidi cac protein khac cod
trong da ca. Vi vy, khi ting ndng do pepsin thi hiéu
sut thu hdi collagen ting theo. Tuy nhién, khi ting
nong d6 enzyme lén tir 0,45% 1én 0,65% thi hiéu
suét thu hoi lai giam tir 14,7% con 11,7%. Nguyén
nhan c6 thé 1a do ting ndng do enzyme qua cao s&
thiic diy manh viéc phan cit mach manh mé, anh
huéng dén céu trac xoén bo ba cua collagen, dan dén
hiéu suat thu hoi giam. Hiéu suat thu hoi collagen &
nghién clru nay cao hon véi cac nghién cuu trudc
day cta Thuy et al. (2014) khi xir li vay va da ca
bang phuong phap acetic acid thi higu suat thu hoi &
c4 thu Nhat 1a 1,5%, ca di xam 1a 0,43% va ca thu
Viét Nam 1a 0,64%. Bong thoi, két qua nay cao hon
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S0 V&i nghién cuu cia Lé Thi Minh Thuiy va Truong
Thi Mong Thu (2020) khi st dung acetic acid 0,5 M
trong 3 ngay dé chiét rut collagen tir da ca that lat
com cho hiéu suat thu hdi 1a 13,8%. Nhu vy, c6 thé
thay tiy vao loai nguyén liéu va diéu kién tach chiét
ma hiéu suét thu hdi 1a khac nhau. Bén canh hiéu
suit thu hoi thi mau sic cua collagen ciing anh
huong rat Ion dén tinh Gng dung caa no, dic biét 1a
tng dung trong linh vuc y hoc. Khi ting nong do
enzyme 1én tir 0,25% dén 0,65% thi do sang (L*)
ciing tang dan tir 55,5 1én 63,7. Nguyén nhéan c6 thé
do trong qué trinh chiét tach khi ting ndng do pepsin
¢6 thé loai mot phan sic td trong nguyén liéu.

3.4.2. B hoa tan cua collagen tir da cd loc theo

nong do pepsin

D¢ hoa tan cua collagen & cac pH tir 1 dén 10 va
cac nong d6 NaCl tir 0,2 dén 1,2 M duoc thé hién
trong Hinh 1 va Hinh 2.
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Hinh 1. D hoa tan cia collagen tir da c4 l6c theo nong d pepsin
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Hinh 2. P hoa tan cia collagen tir da c4 l6c theo nong dd pepsin ¢ cic ndng dd mudi NaCl khiac nhau
tr0,2Mdenl12M

Sy thay d6i d6 hoa tan cua collagen & cac pH (1
- 10) dugc thé hién qua Hinh 1. Két qua cho thay
collagen tur da cé 16¢ c6 khuynh hudng hoa tan cao
trong pham vi pH c6 tinh acid (1 - 4). Diéu nay dugc
giai thich bai kha nang hoa tan cua collagen phu
thuoc vao pH cua dung dich, pH cang giam hoac
ndng do acid cang tang thi do hoa tan cua collagen
cang tang (L& Phan Thuy Hanh & Tran Quyét
Thing, 2017). Tuy nhién, d6 hoa tan cua collagen
giam dang ké trong pH (5 - 8). Diéu nay ching té
trong pham vi nay d6 pH cua collagen dat téi diém
dang dién (pl), protein bi két tia va lam giam d6 hoa
tan cua collagen xudng muc rat thap (Damodaran,
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1996). Su khac biét vé pH cyc dai va cuc tiéu doi
v6i do hoa tan cua collagen dugce nghién ctru 1a do
su khac biét vé tinh chat phan tir va thanh phan cua
collagen (Kittiphattanabawon et al., 2005). Do hoa
tan ¢6 khuynh hudng tang nhe 6 pH 9 - 10 ¢6 1€ 1a
do lyc diy giita cac chudi vi pH cao hon so véi pl
(Muyonga et al., 2004).

Mau collagen tir da ca l6c ¢6 do hoa tan trong
cac ndng d6 NaCl tir 0,2 — 1,2 M dugc thé hién trong
Hinh 2. C6 thé thiy d6 hoa tan cao & cac ndng do
mudi tir 0,2 dén 0,6 M. Piéu nay chung to rang, ¢
nong d6 NaCl thap, cac ion c6 trong dung dich mubi
lién két yéu véi cac nhom tich dién trén bé mat
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protein va khong can thiép vao 16p hydrat hoa trén
c4c mién dan dén d6 hoa tan cao (Singh et al., 2011).
Tuy nhién, khi ndng d6 NaCl tang tir 0,6 M dén 1,2
M thi d6 hoa tan c6 xu hudng giam. Nguyén nhan 1a
do khi ndng d6 mudi NaCl cang cao thi sy ting
cuong twong tac ky nudc gitra cac chudi protein
cang cao dan dén két tua (Damodaran, 1996). Két
qua nghién ciru nay tuong dong véi mot sé nghién
cliu Vé collagen dat ¢6 hoa tan trong ving nong do
NaCl nho hon 0,6 M nhu collagen duoc chiét rat tir
da ca néc trong nghién ciu cua Huang et al. (2011)
va d¢ hoa tan cua collagen tir da ca hong nau trong
nghién ctru ctia Jongjareonrak et al. (2005).
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Nhu vay, tir két qua phan tich hiéu suat thu hoi,
mau sic, dd hoa tan cho thay rang hiéu suat thu hdi
collagen cao nhét va collagen c6 mau séc va do hoa
tan tot khi sir dung 0,45% pepsin dé chiét tach
collagen.

3.5. Nghién citu anh hwéng thoi gian chiét

tach bang pepsin dén hiéu suat thu hai,
dd hoa tan va mau sic caa collagen tir da
caloc

3.5.1. Higu sudt thu hoi va mau sac theo thoi

gian ngdm pepsin

Hiéu sut thu hdi va mau sic cua collagen tir da
¢4 16¢ theo thoi gian chiét tach bang pepsin dwoc thé
hién ¢ Bang 5.

Bang 5. Anh hwéng cia thoi gian chiét tach trong pepsin dén H% va mau sic cia collagen tir da ca lé¢

Thoi gian (gio) L* a* b* H%
12 55,0+ 2,592 4,65+ 0,410 10,0 £ 0,45¢ 6,80 + 0,282
24 62,4 +3,42° 3,21+0,872 6,31 +£0,252 13,7+ 0,.27¢
36 49,7 + 2 842 3,20+ 0,252 7,95 +0,37° 7,80 + 0,50°

(Ghi chii: Trong ciing mgt cgt, nhitng s6 6 chit theo sau khdc nhau thi c6 khéc biét y nghia thong ké ¢ muc 5%, s6 li¢u
duoc trinh bay dudi dang trung binh + d¢ léch chuan véin = 3)

Két qua Bang 5 cho thay khi thay doi thoi gian
chiét tach thi hiéu suat thu hoi ciing anh huong dang
ké. Hiéu suét thu hdi tang tir 6,80% 1én 13,7% khi
thoi gian tang tir mdc 12 gio dén 24 gio. Thoi gian
phan ing phai dam bao dé pepsin co6 thé tac dong
lén hai dau telopeptide cua soi collagen lam cho
collagen dé dang tach ra. Thoi gian tic dong kéo dai
thi enzyme c6 diéu kién phan ung triét dé, vi vay
hiéu suat thu hoi tang (Skierka &Sadowska, 2007).
Tuy nhién, khi ting tir 24 gid 1én 36 gio thi hidu suat
lai giam con 7,8%. Nguyén nhan c6 thé 1a do kéo dai
thoi gian thi enzyme c6 diéu kién phan cat mach
manh mé&, anh hudng dén céu trac xoan bo ba cua
collagen, dan dén hiéu suat thu hoi giam. Khi ting

120 -

100 4

e (=} o0
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1 1 1
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2
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thoi gian chiét tach tir 12 gio dén 24 gio thi gia tri
L* ¢o phan ting ddng ké tir 55,0 dén 62,4. Tuy
nhién, khi tang thoi gian 1én 36 gio thi gia tri L* lai
giam rat dang ké con 49,7. Nguyén nhan mot phan
1a do thoi gian xtr Iy kéo dao s& cat mach va sinh ra
lwong 16n cac amino acid tu do dong thoi két hop
V6i cac nhom duong khir va carbohydrate trong
nguyén liéu din dén thic ddy phan tng hoa nau
(maillard).

3.5.2. Bg hoa tan cua collagen tir da cd loc

Do hoa tan cua collagen & cac pH tir 1 dén 10 va

c4c ndng d6 NaCl tir 0,2 dén 1,2 M duoc thé hién
trong Hinh 3 va Hinh 4.

—A—24 gid =36 gio

10
pH

Hinh 3. P hoa tan ciia collagen tir da c4 l6c theo théi gian ngam pepsin ¢ pH tir 1 dén 10
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—24 giv —H=30 gi¢

0.2 0.4

Sy thay ddi d6 hoa tan cua collagen & cac pH (1
- 10) dugc thé hién qua Hinh 3. Két qua trén cho
thiy pH tir 1 dén 4 c6 do hoa tan cao nam trong
khoang 70% dén 100%, tuy nhién pH tir 5 dén 8 thi
d6 hoa tan ciia collagen ¢6 xu huéng giam. Piéu nay
cho thiy su hoa tan cua collagen phu thudc vao méi
truong acid, & moi trudng kiém collagen c6 do hoa
tan thap hon acid. Do tan cua collagen thap nhat ¢
pH = pl cua n6 (pH dang dién cua collagen (pH = 5-
7), 6 tan cua collagen ting 1én khi pH nam xa vi
khi pH = pI thi phan tir collagen khong tich dién nén
chung khong c6 lyc diy tinh dién va dé bi dong két.
Khi pH khéc pl thi cac phan tir collagen tich dién
cung du va day nhau cho nén khong bi dong két, do
d6 @6 tan tang 1én (L& Thi Thu Huong va ctv., 2017).

Mau collagen tir da ca 16c c6 do hoa tan trong
cac ndng d6 NaCl tir 0,2 dén 1,2 M duoc thé hién
trong Hinh 4. C6 thé thiy d6 hoa tan giam dan khi
tang ndng d6 NaCl. Theo nhén dinh cua Singh et al.
(2011) ¢ ndng do NaCl thap thi d¢ hoa tan cang cao
do céc ion trong mubi lién két yéu véi cac nhom tich
dién trén bé mat protein va khong tac dong voi cac
I6p hydrat héa. Tuy nhién, khi ndong d6 NaCl lén
hon 0,6 M thi do hoa tan cua collagen giam dan.
Diéu nay phu hop vai quy luat 1y thuyét vi trong
dung dich, cac goc ky nudc cua phan tir protein tap
trung trén bé mat, tiép xuc truc tiép vai cac phan tir
nude. Cac phan tor nuée ndy ngan can qua trinh hinh
thanh lién két gitra cac phan tir protein dé tao két tua.
Khi ndng d6 dung dich mudi ting, cac phan tir mudi
bi solvate hoa lam giam s6 phan tir nuwéc xung quanh
bé mat cac phan tir protein tao didu kién cho cac bé
mit ky nu6c tién dén gan nhau va két tia (Lé Phan
Thuy Hanh & Tran Quyét Théng, 2017).

Nhu vay, két qua xac dinh hiéu sut thu hdi, mau
sic, do hoa tan cho thiy rang diéu kién tach chiét

0,6

0.8 1.0 12

NaCl (M)

Hinh 4. D{ hoa tan cua collagen tir da cé 16c theo thoi gian ngdm pepsin ¢ cac ndng do mudi NaCl
khac nhau tr 0,2 M den 1,2 M
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trong pepsin trong thoi gian 24 gio cho hicu suét thu
hoi collagen cao nhit va ¢ mau sdc va d¢ hoa tan
tdt pen dugc chon la thong ) to‘1 uu cho qua trinh
chiét tach collagen tir da ca 16c bang pepsin.
3.6. Thanh phan amino acid cua collagen tir
da ca loc
Két qua thanh phan amino acid duoc trinh bay
trong Bang 6.
Bang 6. Thanh pl3£in amino acid ciaa collagen
chiét tach bang pepsin tir da ca loc

STT Thanh phin Ham lwong
amino acid (don vi/1.000 don vi)

1 Alanine 123
2 Arginine 57
3 Aspartic acid 40
4 Cystein 1
5 Glutamic acid 95
6 Glycine 336
7 Histidine 8
8 Hydroxyproline 83
9 Isoleucine 6
10 Leucine 17
11 Lysine 25
12 Methionine 22
13 Phenylalanine 15
14 Serine 40
15 Threonine 24
16 Tryptophan 0
17 Tyrosine 2
18 Valine 15
19 Proline 121
20 Imino acid * 204

Ghi chi : (*) imino acid bao gom hydroxyproline va
proline. Két qua duoc tinh theo so amino acid/1.000
amino acid tong so.
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Thanh phan amino acid cua collagen tir da cé 16¢
tuong d6i giéng voi collagen loai | cua cac loai da
khac. Nhin chung, glycine chiém phan lén trong
tong s6 phan trim amino acid. Va dic diém dac
trung nhat cia collagen 1a c6 ham lwgng glycine rat
cao >30% (Ogawa et al., 2003). Két qua Bang 6 cho
thiy glycine 1a amino acid dugc tim thay nhiéu nhat
trong collagen tir da c4 16¢ 1a 336 (don vi/1.000 don
vi) chiém 33,6% trong tong s amino acid. Va
glycine 1 amino acid can thiét trong céu tric xodn
3 cua collagen (Regenstein & Zhou, 2007). Két qua
nay cao hon so véi nghién ctu collagen loai | tir da
ca chép 1a 33,2% (Duan et al., 2009) va da ca chém
la 33,1% (Sinthusamran et al., 2013). Ngoai ra,
collagen tir da cé 16c bao gdm céc loai amino acid
khac nhu proline, alanine, hydroxyproline va
glutamic acid twong ty nhu collagen tir cac loai khac
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(Bae et al., 2008; Wang et al., 2008). Bén canh do,
két qua nghién ciru con cho thdy khong phat hién
tryptophan trong collagen tir da ca 16c. Ham luong
cac imino acid (proline va hydroxyproline) trong
collagen c¢6 mdi lién hé chat ché dén ciu truc cua
collagen. Ham luwgng imino acid cua collagen tir da
ca loc 1a 204 (don vi/1.000 don vi) cao hon da ca
chép 1a 190 (don vi/1.000 don vi) (Duan et al.,
2009). Ham lugng imino acid trong collagen cang
nhiéu thi c4u tric xodn cua collagen cang 6n dinh.
3.7. Phé FTIR (Fourier Transformation Infra
Red)

Quang phd hdng ngoai (phd FTIR) gitip nhan
dién cac nhom chirc nang c6 trong phén tir collagen.
Phé FTIR cia mau collagen tir da ca léc duoc trinh
bay ¢ Hinh 5.

101
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Hinh 5. Phé FTIR cia collagen tir da ca loc

Mau collagen thu nhan duoc c6 phd FTIR trong
buéc song tai viing cd amide A (3445,26 cm™) Ving
amide A thé hién sy hinh thanh lién két hydro lién
quan dén nhom —NH trong lién két peptide va dugc
tim thay trong khoang budc song 3400 — 3440 cm'?
(Muyonga et al., 2004). Amide B (2927,06 cm'?),
amide 1 (1650,11 cm™) dong vai trd quan trong cho
c4u triic thr cap cua protein véi sy dao dong kéo dai
cua nhom cacbonyl trong peptide (1600 — 1660 cm-
1. Amide Il (1551,55 cm™) va Amide III (1239,45
cm®) phat sinh dao dong udn cong ciia nhém —NH
va dao dong kéo cang cua lién két —CN amide |1 dao
dong trong budc song tir khoang 1.500 cm™ va
amide 3 trong khoang 1320 — 1220 cm™. Theo
Muyonga et al. (2004), budc song & vung amide 111

¢6 lién quan dén cdu trac xodn bac 3 cua mau
collagen. Tir dir liéu da phan tich phd FTIR,
collagen tir da c4 16c c6 day du cac nhom chire ning
cua collagen loai I.

4. KET LUAN

Da cé 16c dugc xir 1y loai lipid bang cach ngam
trong dung dich butyl alcohol 10% trong thoi gian
14 72 gid. Sau d6, chiét tach collagen dwoc thuc hién
véi pepsin 0,45% trong 24 gio tao ra collagen co
chat lwong tét nhat va hiéu suat thu hdi cao nhat.

LOI CAM TA

Nghién ctru dugc thuc hién théng qua sy tai trg
kinh phi tir dé tai nghién ctu khoa hoc cap Bo (Bo
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Gi4o duc va Pao ta0), ma s6: CT2020.01.TCT.03
thugc Chuong trinh Khoa hoc va Cong nghé
“Nghién ctu tng dung va phat trién cong nghé tién
tién trong bao quan, ché bién ndng thuy san ving
DPong bang song Ciru Long” va dé tai nghién ctu
khoa hoc cip co s (Truong Pai hoc Can Tho), ma
s6: T2021-127.

Truong Thi Méng Thu dugc tai trg béi Tap doan
Vingroup — Cong ty CP va hd tro boi Chuong trinh
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