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TOM TAT

Da ca nglr vy vang (Thunnus albacares) dugc lay tir quy trinh ché bién ca ngur fillet
dong lanh lam nguyén lidu dé san xuat collagen. Dé tach chiét collagen tir da ca thi viéc loai bo
phan phi collagen 14 rit quan trong. Trong nghién ctru nay, phi collagen trén da ca nglr vay
vang duoc loai bo bang dung dich NaOH véi cac diéu kién 1a ndng do NaOH 1N, thoi gian xir
Iy NaOH 28 gio, ty I¢ dung dich NaOH/da ca (v/w) 5/1. Ty 1é hydroxyproline/protein
(hyp/protein) 1a 9,73% va ham lugng chat béo con lai 1a 5,7% so v&i chat kho.

Tur khoa: Collagen, phi collagen, hydoxyproline, da ca ngur vay vang.
1. PAT VAN PE

Collagen 12 mot loai protein ciu trac, chiém khoang 30% lugng protein trong co thé dong
vat. N6 dugc phan bd trong cac bo phan nhu da, co, gan, sun, day chang xuong va rang [1]. Co
hon 29 loai collagen da dugc xac dinh trong cac mé khac nhau; moi loai ¢6 trinh ty amino
axit va tinh chat sinh 1y khac nhau. Trong s 29 loai nay, collagen loai | 1a dang pho bién
nhét [2]. Collagen 1a chit giau hydroxyproline, gdm ba chudi polypeptide xoin vao nhau c6
duong kinh khoang 1,5 nm  va chiéu dai 300 nm [3].

Céu trac cua collagen c6 mot mo hinh 13p di 1ap lai Gly-X-Y, trong d6 X va Y c6 thé 1a
bat ky axit amin nao, nhung chi1 yéu 1a proline va hyroxyproline [4]. Soi collagen chiém cha
yéu trong soi day chang, anh huéng dén kha ning nén ¢ cac khop sun va tinh linh dong cua
mach méau va da. N6 dugc xem nhu 1a mot chit keo dinh cac b phan trong co thé con nguoi
thanh mot khdi hoan chinh; néu khong co collagen, co thé nguoi chi 1a cac phan roi rac. Piéu
nay chirng té tam quan trong cua collagen véi sur song ctia con ngudi [5].

Ngudn nguyén liéu truyén théng dé san xuat collagen 1a tir da, xuong, chan va sun cua
dong vat trén can nhu bo, lon va céc loai gia cam. Trong nhimg nam gan day, sy bung nd vé
cac bénh bo dién, 16 mém long méng va ciim da cdm d3 anh huodng tiéu cuc dén thai do sir
dung collagen cia nguoi tiéu ding va cac san pham c6 ngudn gdc tir collagen. Ngoai ra,
collagen thu nhan tir lon va mot s6 dong vat khac khong duoc giét mo theo quy dinh cua mot
vai ton gido thi khong dugc st dung trong cac san pham cua Kosher (luat Do Thai lién quan
dén thuc pham) hogc Halal (luat Hoi Gido vé thuc phdm). Trong sé cac ngudn nguyén liéu
dugc dung dé thay thé ngudn collagen truyén théng thi cac phu pham trong nganh cong nghé
ché bién thay san nhu vay, da, bong bong va xwong 1a nguon nguyén liéu rat tot dé san xuat
collagen. Trong cong nghiép ché bién c4, lwong phu pham dugc thai ra chiém 50-70% khbi
lugng cua nguyén licu. Hau hét cac phu pham nay hién dang dugc sir dung cho cac san phém
co gia tri thap hozc phan bon. Viéc sir dung hiéu qua cac san pham phu nay cé thé san xuat
ra cac san pham gia tri gia ting, giam 6 nhiém moi truong va tham chi tao ra co hoi kinh
doanh mai [6].
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Tuy theo tinh chit cong nghé cua tirng loai thuc phim ma cac loai collagen thiy phan
khac nhau duoc st dung trong ché bién thuc pham. Gelatin ché bién tir da ca duoc sir dung
ddi véi cac san pham thuc pham can ting kha ning tao gel, do két dinh, tinh 6n dinh, tao
mang, thay thé chit béo hoac tao bot xdp nhu keo déo, keo marshmallow [7].

Thanh phan phi collagen trong phu phim c4 bao gém lipid, khoang, sic té va protein
khong phai 1a collagen. Tuy theo thanh phan héa hoc cua ting loai nguyén liéu ma phuong
phap phap xir 1y khac nhau. Dung dich NaOH loang hoic két hop giita NaOH va mét s6
dung moi khong phan cuc nhur alcohol, n-hexan thuong dwgc ding dé loai bo chat béo.

Co s& dé lya chon dung dich NaOH xir 1y phi collagen trén da ca ngir vy vang 1a dung
dich NaOH c6 kha nang loai bd cac protein khong phai 1a collagen, lipid va khoang trén da
c4. Tuy nhién, tiy thudc vao thanh phan héa hoc va tinh chat ciia da ca khac nhau ma chon
nong d6 NaOH, thoi gian ngam va ty 18 dung dich ngam so vé6i da ca khac nhau. Déi voi da
¢4 bon 6 liu (olive flounder), black rockfish, sea bass, red sea bream thi xir Iy bang NaOH
0,1N, thoi gian ngadm la 24 gio, nhiét do ngdm 5 °C va ty I¢ dung dich ngdm so véi nguyén
liéu 20 lan (v/w) [8]. Da ca tap thi st dung ndng d¢6 NaOH 0,1N, ty I¢ dung dich ngam la
10:1 (v/w), thoi gian ngdm 3 ngay va nhiét do ngdm 1a 4 °C [9]. Da ca tra Viét Nam thi da
dugc xu 1y véi NaOH 0,2N, ty 1€ dung dich ngam 1/10 (w/v), thoi gian ngam 20 gio [10].
Theo Cho et al. (2005), diéu kién téi wu dé xir 1y da ca ngir vy vang & Han Qudc 1a NaOH
1,89%, thoi gian xir 1y 2,87 ngay, ty I1€ dung dich ngdm la 8:1 (v/w), nhiét d6 ngam 10 °C,
sau d6 trich ly gelatin bang nudc & nhiét do 58,15 °C [11]. Nhung theo Woo et al. (2008),
diéu kién tdi wu dé xur 1y da ca nglr vdy vang ciing & Han Qudc 1a NaOH 0,92N, thoi gian xir
ly 1a 24 gio, ty 1€ dung dich ngdm 1a 5:1(v/w) va nhiét d6 ngdm la 9 °C [12]. Theo Liu et al.
(2015), thi nong d6 NaOH va nhiét d6 xir Iy da ca néu khong phu hop s& lam mét luong
collagen trén da ca mot cach dang ké [6].

Hién nay, hau hét cac nghién ciru vé tach chiét collagen trén da ca déu sir dung NaOH
dé loai bo protein khong phai 1a collagen. Ngoai ra, d6i v6i cac loai nguyén liéu c6 thanh
phan lipid cao thi ¢6 thé két hop xtr 1y bang NaOH véi cac dung méi nhur alcohol, n-hexan dé
loai bo chat béo [13, 14]. Nhung thanh phan lipid con lai trén da ca rat dé loai bo ra khoi
dich collagen thay phan bang cac phuong phap nhu 1am lanh, ly tdm hoic loc, con thanh
phan protein khong phai 1a collagen rat khé loai bo ra khoi collagen. Cac nghién ctru vé tach
chiét collagen hién nay chi néu ra diéu kién xir Iy NaOH sau d6 ding axit hodc enzyme dé
thiy phén, dich thiy phan thu dugc dem ly tam, sau d6 két taa protein trong dich ly tdm va
xac dinh collagen trong két tua thu dugc. Piéu nay chwa néi 1én dugc thanh phan phi
collagen ma chu yéu 1a protein khong phai 13 collagen di loai bo khi xur 1y bang NaOH va
trong phan két taa co sy hién dién cua protein khong phai 1a collagen. Vi vy, nghién ciru
nay cho thdy kha ning loai bo thanh phan phi collagen trén da ca nglr vy vang dic biét 1a
thanh phan protein khong phai la collagen.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Da cé ngtr vdy vang (Thunnus albacares) duoc liy tir phu phim caa quy trinh san xuat
ca ngu fillet dong lanh tai cong ty TNHH J.K.FISH Nha Trang, tinh Khanh Hoa. Da céa dugc
cip dong & nhiét d6 -40 °C sau d6 duoc bao quan trong thung cach nhiét dé chuyén vé phong
thi nghiém. Tai phong thi nghiém, da ca dugc rd dong, rira, loai bo vay, phan thit con dinh
trén da va cit thanh timg miéng véi kich thuéc 1 x 1 cm. Da sau khi cat nho dugc rira sach
bang nudc lanh 10 °C, sau d6 tron déu, dong goi trong thi PE han kin miéng, dem cap dong &
nhiét do -40 °C trong 30 phut, tiép d6 bao quan ¢ nhiét do -20 °C. Axit amin chuan va
hydroxyproline chuan (sigma-Aldrich), cdc héa chat khic dii tiéu chuén phan tich. Thi
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nghiém duoc thuc‘hién tai Trung tdm Thi nghiém Thuc hanh - Truong Pai hoc Cong nghiép
Thyc pham TP. H6 Chi Minh tir thang 11/2018 dén 6/2019.

2.2. Phwong phap nghién ctru

2.2.1. Xdc dinh thanh phdn héa hoc ciia da cd

Da c4 ngir vay vang dugc xac dinh cac thanh phan hoa hoc nhu d6 am, lipid, tro tong
S0, ham lugng protein.

2.2.2. Khdo sdt anh hwong cia nong do NaOH dén qud trinh logi bé phi collagen trong da
cd ngur vdy vang

Khéi lugng da ca trong m&i mau thi nghiém 1a 5 g. Thi nghiém duogc thiét ké theo kiéu
ngau nhién mot yéu t6, mdi nghiém thic 14p lai 3 1an. Thi nghiém dwoc thuc hién ¢ cac nong
d6 NaOH lan Iuot 0,1N; 0,2N; 0,4N; 0,6N; 0,8N; 1,0N; 1,2N va 1,4N. Cac yéu t6 ¢6 dinh la:
thoi gian ngdm NaOH 1a 24 gio; ty 1€ dung dich NaOH/da ca 10/1 (v/w) va nhiét do ngam la
4 °C. Chi tiéu theo ddi thi nghiém: Ty Ié Hyp/protein (%) I6n nhat va ham luong lipid (%)
tinh theo chat kho 1a nho nhat. Vi khi ty 1¢ Hyp/protein (%) cao nhat c6 nghia 1 protein
khong phai 1a collagen bi loai bo cao nhat.

2.2.3. Khdo sat anh huong cua thoi gian xir Iy NaOH dén qud trinh logi bé phi collagen
trong da ca ngur vdy vang

Khéi lugng da ca trong m&i mau thi nghiém 1a 5 g. Thi nghiém duogc thiét ké theo kiéu
ngau nhién mot yéu td, mdi nghiém thirc 13p lai 3 1an. Thi nghiém duoc thuc hién ¢ nong do
NaOH dugc xac dinh & muc 2.2.2. Thoi gian ngdm NaOH lan luot 1a 18, 20, 22, 24, 26, 28,
30 va 32 gio . Cac yéu t6 c¢b dinh 1a: ty 16 dung dich NaOH/da ca 10/1 (v/w) va nhiét do
ngam 13 4 °C. Chi tiéu theo ddi thi nghiém: Ty Ié hyp/protein (%) 16n nhat va ham luong
lipid (%) tinh theo chat khé 1a nho nhat.

2.2.4. Khdo sat anh huong cua ty 1é dung dich NaOH/nguyén liéu dén quda trinh logi bé phi
collagen trong da cd ngur vdy vang

Khéi lugng da ca trong m&i mau thi nghiém 1a 5 g. Thi nghiém duogc thiét ké theo kiéu
ngau nhién mot yéu td, mdi nghiém thuac Iap lai 3 1an. Thi nghiém dugc thuc hién ¢ nong do
NaOH va thoi gian ngdm NaOH dugc xac dinh ¢ muc 2.2.2 va 2.2.3. Ty 1€ dung dich NaOH/
da ca (viw) lan luot 1a: 2/1; 3/1; 4/1; 5/1; 6/1; 7/1; 8/1; 9/1 va 10/1 va nhiét do ngam 1a 4 °C.
Chi tiéu theo ddi thi nghiém: Ty Ié hyp/protein (%) I6n nhat va ham luong lipid (%) tinh
theo chat kho 1a nho nhat.

2.3. Phuwong phap phén tich

2.3.1. Phan tich hop chat co ban

Do am dugc xac dinh bang phuong phap sdy ¢ 100-105 °C [15], x4c dinh lipid bang
phuong phap Soxhlet [16], ham lwong protein thé dugc xac dinh thong qua nitrogen tng
bang phuong phap Kjeldahl (N x 6.25) va xéac dinh tro tong s6 bang phwong phép nung &
nhiét d¢ 550-600 °C [17].

2.3.2. Phan tich amino axit

Can chinh x4c khoang 0,1 gam mau vao dng COD, thém vao 5 mL HCI 6N va dem @ &
nhiét d6 110 °C trong 24 gio bang thiét bi pha mau ECO8 (VELP, Y). MAu sau khi thily phan
dugc trung hoa bang NaOH 6N va NaOH 0,1N. Dung nuéc cit 2 1an dé dinh mae dén 25mL,
ly tdm v&i téc do 10.000 vong/phut trong 10 phut dé loai bé phan chat khong tan. Dich sau
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khi ly tdm duoc loc qua mang syringe 0,45 pm, dich qua mang dem di tao dan xuét véi
4-Dimethylaminoazobenzene-4'-sulphonyl chloride (DABS-C1) [18] va phan tich HPLC.

Khi thay phan mau bang axit thi axit amin tryptophan va tyrosine bi mat, vi vay, dé xac
dinh 2 axit amin nay thi phai thily phan mau trong méi truong kiém.

Can chinh x4c khoang 0,1 gam méu vao dng COD, thém vao 5 mL NaOH 4N va sut khi
Argon (Ar) trong 3 phut voi toc d6 10 mL/phut sau d6 dem u ¢ nhiét ¢ 120 °C trong 18 gid
bang thiét bi ph4a mau ECO8 (VELP, Y). Mau sau khi thily phan duoc axit hoa d¢én pH 6,5
bang HCI 4N va HCI 0,1N. Mau sau khi axit hoa dem ly tam véi téc d6 10.000 vong/phit,
ldy phan dich ly tam duoc dem kiém hoa dén pH 12, loc va dinh mirc dich loc trong binh
dinh mirc 25 mL bang NaOH 0,01N, loc qua mang syringe 0,45 pm. Dich loc qua mang dem
di tao dan xuit vé6i 4-Dimethylaminoazobenzene-4'-sulphonyl chloride (DABS-C1) [18] va
phan tich HPLC

Chuong trinh chay sic ky: Hé thdng HPLC Agilent 1100, ct ACE C18 (4,6 x 250 mm),
dau do UV 250 nm, téc do dong pha dong 1a 1 mL/phut tai nhiét d6 40 °C. Pha dong 20%
Acetonitril (ACN): 80% dém 0,1% axit trifluroacetic.
2.3.3. Xac dinh ham luong collagen

Xac dinh collagen thong qua xac dinh hydroxyproline [19]. Ham lugng collagen dugc
tinh theo cong thuc x=mk

Trong d6: x: Khéi luong collagen; m: khdi lugng cua hydroxyproline; k: hé s6 phu thudc
vao ham lugng hydroxyproline k = % [20]; a: phan trim cuia hydroxyproline so véi tong cac
axit amin ciia da ca khi da xur Iy phi collagen sao cho ty 1& hydroxyproline/protein 1a 16n nhat.

Xéc dinh Hydroxyproline bang HPLC [18]

Can chinh x4c khoang 0,1 gam mau vao éng COD, thém vao 5 mL HCI 6N va dem u
110 °C trong 24 gio bang thiét bi pha mau ECO8 (VELP, Y). MAu sau khi thuy phan dugc
trung hoa bang NaOH 6N va NaOH 0,1N. Dung nuéc cat 2 lan dé dinh mare den 25 mL, ly
tAm v6i toc d6 10.000 vong/phut trong 10 phat dé loai bo phan chat khong tan. Dich sau khi
ly tam pha loang 25 lan va loc qua mang syringe 0,45 pm, dich qua mang dem di tao dan
xuat voi 4-Dimethylaminoazobenzene-4'-sulphonyl chloride (DABS-C1) [18] va phén tich
HPLC. Chuong trinh chay sac ky: hé thong HPLC Agilent 1100, cot ACE C18 (4,6 x 250 mm),
dau do UV 465 nm, tdc do dong pha dong 1a 1 mL/phut tai nhiét do 40 °C. Chay ding dong,
pha dong dém acetate/ACN (75/25).

2.3. Phuong phap phan tich va xir Iy s6 li¢u thi nghiém
Thi nghiém duoc I3p lai 3 1an, s6 ligu thi nghiém dugc xir 1y thong ké bang phan mem
SPSS 18 véi mire ¥ nghia p < 0,05. V& do thi bang phan mém Microsoft excel 2013.
3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hoc ciia da c4 ngir viy vang
Thanh phan chia yéu cua da ca ngir vy vang la d6 am, tro, collagen, lipid va protein

dugc trinh bay trong Bang 1. Trong dé am do chiém ty Ié cao nhat véi 63,59%, protein
chiem 32,02% cao hon ham lugng protein trong da ca tra va da ca map [21].
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Bang 1. Bang thanh phin héa hoc cua da c4 ngir vay vang

Do am (%) Protein” (%) Collagen” (%) Lipid” (%) Tro™ (%)
63,59 + 0,78 87,94+ 0,12 69,68 + 0,07 11,07 + 0,05 0,99 + 0,02

* Tinh theo ham lugng chat kho.

Ham luong tro trong da ca ngir vay vang rat thap (0,36% = 0,02%) vi trong liic xir 1y rnau
da loali het phan Vay c4. Ham luong lipid thap (4,03% + 0,05%) vi ca ngir vay vang 1a ca song
& tang noi, di chuyén nhiéu. So sanh ham luong protein tong va ham luong collagen nhan thay
ham luong collagen chiém 69,6% trén tong chat kho va co dén 7% luong protein khong phai 1a
collagen. Nhu vay, phan phi collagen can loai bo trén da ca ngir vy vang 1a protein khong phai
1a collagen va lipid. Theo nghién cttu ciia Cho et al. (2005), da c4 ngir viy vang dugc danh bt
& Busan, Han Qudc c6 thanh phan gan dang 1a do am 56,1%, lipid 6,8%, tro 1% va chat dam
33,6% cho thiy vé do am va chat dam khong co su khac biét qua 16n. Tuy nhién, ham luong
lipid c6 sy khac bi€t boi nguyén li¢u trong nghién ctru thi ca nglr vy vang trong thi nghiém
dugc danh bat ¢ ving bién Viét Nam, 4m hon so v6i ving bién cua Han Qudc, nén ca hoat
dong nhiéu va it tich md hon, vi vy luong lipid trong da ca ngir viy vang it hon. Ngoai ra,
ham luong tro tong cua da c4 trong nghién ctru cua Cho et al. (2005) cao hon, su khac biét nay
1a do khong loai bo phan vay khi xir Iy nguyén liéu [11].

Ngoai ra, mdi truong sdng, thic an, phuong thirc danh bét, phuong thic xir 1i nguyén
liéu, cong nghé hay thao tac ctia con ngudi cling khién cac nguyén liéu c¢6 su khac nhau vé
thanh phan hoa hoc.

3.2. Anh hwéng cia nong do NaOH dén qua trinh loai bé phi collagen trong da ca ngir
vay vang

Kiém c6 tac dung lam sach cac tap chat phi collagen bao gom lipid, khoang, sic t6,
protein khac. Co che khir lipid ctia kiém chinh nho phan (g xa phong hoa cac axit béo.

Ngoai ra, kiém con tic dung pha v& céac lién két mach bén, cac cau lién két ion 1am cho
khoang va sic t6 tach ra d& dang. M6t sb protein phi collagen trong da cé ¢ thé bi pha v& cau
tric bac cao va tach ra khoi nguyén lidu. Do vay nong do dung dich kiém phu hop s& giup loai
bo phi collagen trong da c4 mdt cach tot nhat. Két qua khao sat anh huong cua ndng do dung
dich kiém dén qua trinh loai phi collagen duoc trinh bay trong Hinh 1 v 2.
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T Hinh 1 va 2 cho thay khi nong do NaOH thay ddi tir 0,IN dén 1,0N thi ty 18
hyp/protein cang ting va ty ¢ lipid cang giam. Ty 1& hyp/protein ting tir 8,65% dén 9,45%;
trong khi d6, ty 1¢ lipid giam tir 10,13% xudng con 6,12%. Khi tiép tuc ting nong d6 NaOH
tir 1,0N dén 1,4N thi ty Ié hyp/protein giam xubng 8,5% va ty 1¢ lipid tiép tuc c6 xu hudng
giam. Trong khi d6, ty 18 protein con lai tiép tuc giam déu ¢ cac ndng d6 cho thiy phan
protein mat di chinh 14 protein phi collagen. Ty Ié hyp/protein dat mirc cao nhét va ty I¢ lipid
dat mirc thap nhat & ndng d6 NaOH 1a 1,0N. Két qua xir 1y sd liéu cho thay néu ting nong do
NaOH tir 1,0N dén 1,4N 1a khong c6 y nghia & ca ty 18 hyp/protein va ty I¢ lipid/chat kho
con lai.

Diéu nay c6 thé dugc giai thich nhu sau: collagen ¢ cau tric 1a mot protein nén co day
du tinh chét cua protein. Trén mach collagen c6 gdc carboxyl va amin. Trong méi trudng kiém,
gdc carboxyl két hop vai Na* tao thanh mubi va trong diu kién co nude, nude co thé tac dung
v6i nhom gde co mang dién trong két cdu protide va do sy c6 mat ciia ion Na* hinh thanh tac
dung hop nuéc phu cuaa collagen khién collagen trong méi truong kiém co do hit nudce cao hon
trong nuéc nguyén chat. Do collagen c¢6 cdu triic bén chic va trong d6 ba chudi polypeptide
song song trong mdt cudn xoan hinh xoan dc kiéu polyproline 11 (PPII) & phia bén trai bang
mot chudi xoan con lai dé tao thanh mot chudi Xo4n ba bén phai. Cac vong xodn PPII chat ché
nén collagen kho bi cit dirt mach lién két nhu cac protein khac [22]. Dung dich NaOH c6 kha
nang khir cac hop chat nito phi protein vi collagen c6 tinh ludng tinh.

Duéi tac dung NaOH, collagen bj cit dut cac lién két peptit lam pha v& lién két trong
collagen, ngoai ra NaOH khtr di cac protein yéu, mucopolysacharide va mot sé sic té trong
nguyén liéu dan dén ham luong protein giam dan va cho ty & hyp/protein ting dan. Khi
ngam da ca trong dung dich NaOH, thi c6 su truong nd do Ssu tuong tic gitta cdc mach
polypeptide lam cho cac phan tir c6 nhiing ving ky nudc va vung phan cuc mang dién tich s€
tao nén kha niang hdo nuéc lam truong né collagen. Nudc phan cuc tac dung 1én lién két
hydro trong lién két phéi tri ctia collagen 1am giam tinh viing chic cua soi collagen [23].

Diéu nay chung to, khi ngdm nguyén liéu trong dung dich kiém NaOH & nong d6 cang
cao thi cdu truc protein bi pha hay, cit mach rat I6n dan téi hiéu suat khir protein cang cao.
Tuy nhién, khi sir dung nong d6 kiém 16n thi xuét hién cac dau hiéu tac dong khong c6 loi
cho mach collagen cua da ca, cu thé 1a collagen & trang thai khong bén nén dé bi thiy phan
thanh nhitng mach ngén, dung dich xtr 1y ¢6 do nhot. Cho nén, khi ngam da ca v¢i nong do
kiém & mirc 1,2N va 1,4N thi ty 1& hyp/protein téng lai giam xuéng. Diéu nay phu hop Vi
két qua nghién ctu cua Nguyén DS Quynh va Nguyén Lé Anh Dao (2015) [18] trich ly
gelatine tir da ca tra va két qua nghién ctru ciia Phanat et al. (2005) [24] khi trich ly collagen
tir da va xwong c4 hong. Theo Liu et al. (2015), thi nong d6 NaOH va nhiét d6 xir 1y da ca
néu khong phi hop s& lam mat lwong collagen trén da c4 mot cach dang ké [13].

Chinh vi vay, khi st dung NaOH xu 1y da ca lam cho cac protein phi collagen bi thuy
phan va sau khi chung bi loai bo s& thu dwoc ché phdm da ca giau collagen. Tur két qua trén,
nhom tac gia chon dung dich NaOH & mirc ndng do 1a 1,0N s& cho ty Ié hyp/protein 13 cao
nhét va ty 1¢ lipid 1a thap nhat, chimng to d tinh sach phi collagen cho da ca 1a tot nhét.

3.3. Anh huéng cia thoi gian xir Iy NaOH dén qua trinh loai bé phi collagen trong da
ca ngir vay vang

Néu thoi gian ngdm trong NaOH qua_ ngan thi khoéng du dé luong phi collagen bi loai
bo dong nghia voi viéc ché pham con nhiéu tap chat. Do vay phai thuc hién khao sat thoi
gian ngdm can thiét dé ché phiam c6 luong tap chit 1a thap nhat. Két qua khao sat thoi gian
ngam NaOH duoc thé hién ¢ Hinh 3 va 4.
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Hinh 3. Anh huong cua thoi gian xir Iy NaOH Hinh 4. Anh huong cua thoi gian xir Iy NaOH
dén qua trinh loai bé phi collagen dén qua trinh loai bo lipid

Tir Hinh 3 va 4 cho thdy thoi gian xir 1y cang dai thi hiéu suat khir tap chat cang 1on.
Tuy nhién, néu ngam thoi gian qué dai thi lugng collagen trong da ca lai giam déng ké. Cu
thé, thoi gian xir 1y NaOH tir 18 gio dén 28 gid thi ty 1¢ hyp/protein c6 xu hudng ting 1én
dén 9,6%, ham luong lipid giam dén 6,05%. Khi tiép tuc ting thoi gian ngdm trong dung
dich kiém 1én dén 32 gio thi ty & hyp/protein lai giam xudng con 8,8% va ty Ié lipid theo xu
hudng giam xudng con 5,97%. Két qua xir 1y s6 liéu cho thay su thay ddi thoi gian xir 1y
NaOH tir 28 gir dén 34 gio 1a khong c6 ¥ nghia. Ly do cua viée ting hay giam ham luong
collagen 1a do thoi gian ngadm cang 1au thi dung dich kiém s& bi cit luon mach cia collagen
dan dén ton that collagen trong qua trinh rira nén ham lwong hydroxyproline giam. Két qua
nay tuong ddng véi nghién ctru trén da ca bon 6 liu (olive flounder), black rockfish, sea bass,
red sea bream véi thoi gian ngam 1a 24 gio [8]. Theo Cho et al. (2005), diéu kién t6i uu dé
xtr 1y da ca ngir vdy vang & Han Qudc véi thoi gian xir Iy 2,87 ngay [11]. Tuy nhién, theo
Woo et al. (2008), diéu kién tbi uvu dé xtr 1y da ca ngir viy vang ciing & Han Qudc voi thoi
gian xir 1y 1a 24 gio [12].

Tir Hinh 2 cho thy néu xu 1y bang dung dich NaOH & muc thoi gian 1a 28 gior s& cho ty
I& hyp/protein cao nhat va ty 18 lipid thdp nhit. Vi vy, nhom tac gia chon thoi gian xir 1y
bang NaOH & miic 28 gid s& cho d6 tinh sach phi collagen trong da ca 1a t6t nhat.

3.4. Anh hwéng cia ty 1é dung dich NaOH/da c4 dén qua trinh loai bé phi collagen

Ty 1& nguyén liéu so véi dung dich kiém ciing 13 mét trong nhitng yéu té quan trong anh
huong dén qua trinh loai phi collagen trong da ca. Néu sir dung luong 16n dung dich kiém thi
Xuat hién cac du hiéu tac dong khong co loi cho mach collagen cia da c4, cu thé 1a collagen &
trang thai khong bén nén dé bi thity phan thanh nhitng mach ngén, dung dich xir Iy c6 d6 nhot.

Ty & NaOH/da c4 cang cao thi hidu suat khir cac tap chat phi collagen cang tang nhung
tai mot ngudng nao do6 thi ting cham hodc hiu nhu khong ting nita. Ngoal ra, néu dung
luong kiém qua lon dé ngam s& lam tang chi phi va ling phi hoa chat. Vi thé can tim ra ty 1&
phu hop dit dé khir cac tap chat va cho ty ¢ collagen cao nhat. Két qua thi nghiém dugc trinh
bay ¢ Hinh 5 va 6 cho thy ty & hyp/protein ting tir 9,11% dén 9,73% khi ting ty 1¢
NaOH/da ca tir 2/1 dén 5/1. Ty & lipid giam dang ké tir 6,57% dén 5,7%. Khi ting ty 1&
NaOH/da ca tir mirc 6/1 dén 10/1 thi ty I¢ hyp/protein giam dan tir 9,61% xudng con 9,3%.
Tuy nhién ham luong lipid lai ting nhe tir 5,76% dén 5,85% khong dang ké. Khi tién hanh so
sanh cac cap ty Ié vai nhau thi ¢6 su khac biét c6 y nghia véi khoang tin cay 95%.
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Ty 18 dung dich NaOH/da ca dugc khao sat cho hiéu qua téi da & muc ty 1é dung dich
NaOH/da ca la 5/1. Viéc tang hay giam ty 1€ hyp/protein va lipid trong khao sat dugc giai
thich nhu sau: Tt quan dlem kinh t& va hiéu qua can xac dinh ty 1& dung dich kiém voi da ca
sao cho & muc tdi wu can thiét dé loai bo cac tap chat phi collagen. O ty Ié dung dich kiém
thap hon thi thoi gian loai bo cac tap chat 1au hon do khong du lugng kiém lam truong no da
c4 ciing nhu thiy phan céac tap chit va lipid co trong da nén tap chat con lai & mirc cao va
can nhiéu thoi gian hon dé lam sach. Ty 1& dung dich kiém so véi da c4 cang cao thi téc do
thiy phan s& dugc ddy nhanh va qué trinh loai bo tap chat s& co hiéu qua hon tiét kiém thoi
gian ciing nhu hoa chit. Tuy nhién, néu lwong dung dich kiém qua cao s& thiy phan ca
collagen lam giam hiéu qua mong mudn.

Két qua nay ciing twong dong véi nghién ctu caa Woo et al. (2008) [25], da ngir vay
vang Han Quédc dugc xir 1y voi dung dich NaOH c6 ndng do 0,5N dén 1,3N,véi ty 1é nguyén
lieu/dung dich NaOH 1a 1/5 (w/v) & 9 °C; phut hop véi két qua nghién ctru caa Cho et al.
(2005), khi xac dinh diéu kién ti wu dé& xur 1y da ca ngir vdy vang & Han Qudc 13 NaOH
1,89%, thoi gian xtr 1y 2,87 ngay, ty 1€ dung dich ngdm 1a 8/1 (v/w), nhiét d6 ngdm 10 °C [11].

Két qua nay ciing trong dong véi két qua nghién ctu ciia Woo et al. (2008) [25], diéu
kién t6i wu dé xur 1y da ca ngtr vy vang ciing & Han Qudc 1a NaOH 0,92N, thi gian xtr 1y 1a
24 gio, ty 1€ dung dich ngdm 1a 5/1(v/w) va nhiét 6 ngam 1a 9 °C [12]. Twr nhitng nhan dinh
néu trén, nhom tac gia chon ty 18 dung dich NaOH/da c4 1a 5/1. Thanh phan axit amin va
thanh phan hoa hoc ciia da ca ngir vay vang (Thunnus albacares) sau khi loai bo phi collagen
dugc trinh bay ¢ Bang 2 va 3.

Két qua trong Bang 1 va 3 cho thiy ham luong protein trong da cd nguyén ligu trude va
sau khi xu 1y lan luot 14 87,94% va 92,54%. Ham luong chét béo da giam di dang ké tur
11,07% xudng con 5,76%. Ham luong tro ting 18n tir 0,99% 1én 1,6%. Ham luong collagen
tang dang ké tir 69,68% 1én 85,58%. Diéu nay co thé giai thich 1a khi xu 1y da c4 ngir vy
vang bang dung dich NaOH thi ham luong lipid, mot sé chat mau va protein khong phai la
collagen bj loai bé dang ké nhung ham luong khoang ting 1én 1a do ham lwong chat kho bi
méat. Két qua nay cho thiy, khi xur Iy da c4 ngir vay vang bang NaOH thi collagen khong bi
hoa tan. Vi vay collagen khong bi mat di trong qua trinh xir 1.
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Bang 2. Bang phan tich axit amin trén da ca ngur vy vang da xt 1y phi collagen

STT Axit amin Ty 18 (%) STT Axit amin Ty 18 (%)
1 Arginine 1,6 12 Tryptophane 0,1
2 Serine 1,0 13 Valine 0,1
3 Axit aspartic 1,7 14 Phenylalanine 1,8
4 Axit glutamic 2,1 15 Cysteine 0,9
5 Hyroxyproline 10,3 16 Tyrosine 2,7
6 Glycine 23,4 17 Isoleucine 0,5
7 Threonine 0,3 18 Leucine 2,2
8 Alanine 51 19 Ornthine 0,0
9 AXxit aminobutyric 0,5 20 Lysine 0,1
10 | Proline 20,3 21 Histidine 0,2
11 | Methionine 25,2

Bang 3. Thanh phan hoa hoc cua da cé sau khi xir Iy NaOH

Do 4m (%) Protein”(%) Collagen”(%) Lipid“(%) Tro" (%)

77,69 £ 0,02 92,54 £ 0,03 85,58 £ 0,06 5,76 £ 0,05 1,6 +£0,07

* Tinh theo ham lugng chat kho.

Két qua Bang 2 cho thdy, trong collagen cta da ca ngir vdy vang, ham luong cia cac
axit amin nhu hydroxyproline, glycine, proline va methionine chiém phan 16n. Piéu nay 1a
phtt hop Véi céu triic collagen type I nhu dd néu ¢ phan dat van dé. Piéu nay ciing chirng
minh duoc rang viéc loai bo phi collagen bang dung dich NaOH thi rat it anh huong dén ham
luong collagen.

4. KET LUAN

Trong nghién ctru ndy, phi collagen trén da ca nglr vy vang duoc loai bo bang dung
dich NaOH véi cac diéu kién 1a nong d6 NaOH 1N, thoi gian xi Iy NaOH 28 gio, ty 1¢ dung
dich NaOH/da c4 (v/w) 5/1. Ty |& hydroxyproline/protein 1a 9,73% va ham lwong chét béo
con lai 1a 5,7% so voi chat kho.

Két qua ctia nghién ctru nay cho thay st dung dung dich NaOH dé loai bo phi collagen
trén da ca ngir vy vang 1a phuong phap hi¢u qua. Tu két qua nay, c6 thé nghién ctru xur 1y
phi collagen trén cac loai da cac khac nhau dé san xuat collagen va collagen thity phan.

Loi cam on: Nghién ctru nay do Trudng Pai hoc Cong nghiép Thuc phim Thanh phé H)
Chi Minh bao trg va cap kinh phi theo Hop dong so 82/HD-DCT.
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ABSTRACT

THE REMOVAL OF NON-COLLAGEN COMPOSITION
IN YELLOWFIN TUNA SKIN BY NaOH SOLUTION

Nguyen Cong Binh*, Tran Phuong Kieu
Ho Chi Minh City University of Food Industry
*Email: binhnc@hufi.edu.vn

Yellowfin tuna (Thunnus albacares) skin, a by-product from the processing of frozen
tuna fillet, can be used as raw material for collagen production. The removal of non-collagen
composition in fish skin is very important in the extraction process of collagen. In this study,
non-collagen on yellowfin tuna skin was removed with NaOH solution under the conditions
of 1N NaOH concentration, 28-hours NaOH treatment time, NaOH/fish skin ratio (v/w) 5/1.
The ratio of hydroxyproline/protein in the obtained collagen was 9.86%. The remaining fat
content was 5.6% compared to dry matter.

Keywords: Collagen, non-collagen, hydroxyproline, yellowfin tuna skin.
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