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TOM TAT

Collagen thay phan tir da c& ngir duwoc (ng dung rong rai trong my pham, dugc pham va
céng nghiép thuc pham. Dé téi wu hoa didu kién tach chiét collagen tir da c& ngir vy vang
(Thunnus albacares) bang enzyme pepsin, cac thi nghiém duoc thiét ké theo Box-Behnken véi
céc yéu t6 anh huong 1a nhiét d6 thuy phan (Xi: 35-45 °C), pH (X2: 1,5-2,5), ndng do pepsin
(Xs: 25-35 Ul/g) va thoi gian thay phan (Xa: 3-5 gio) vai hai ham muc tiéu la @6 thuy phan (DH)
Y1 (%) va hiéu suat thu héi nitrogen (NR) Y2 (%) la cao nhét. Két qua diéu kién tdi vu dé thiry
phén collagen tir da ca ngur nhu sau: X; = 39,5 °C (nhiét d6 thuy phan), X, = 2 (pH), X3 = 32
NFU/g (ndng do pepsin) va Xa = 4,5 gio (thoi gian thay phan). DH va NR ¢ diéu kién t6i wu lan
luot 1a 13,65% va 64,43%. Dich thuy phan collagen tir da ca ngwr vay vang thu duoc véi 6 phan
doan, trong d6 10% peptide c6 phan tir khdi nhé hon 17,24 kDa, 20% (17,24 kDa dén 34,93 kDa),
20% (34,93 kDa dén 58,40 kDa), 20% (58,40 kDa dén 96,25 kDa), 20% (96,25 kDa dén 162,55 kDa)
va 10% con lai la céc peptide c6 khdi lwong phan tir tir 162,55 kDa dén 500 kDa.

Tur khéa: Collagen, hiéu suit thu hdi nitrogen, d6 thuy phan, da ca ngir vay vang, thiy phan
bang enzyme.

1. GIOI THIEU

Theo Ban Thu ky Cong dong Thai Binh Duong (2014), phu pham tir quy trinh ché bién ca
ngu phi 1€ 1a 50% so vai nguyén liéu, bao gom 18% dau cé, 14% da va thit con sot lai, 8% xuong,
2% vay va 8% mang va noi tang. Tong s6 lugng ca ngtr trén thé gisi 1a khoang 4 triéu tan. Trong
d6 65% dugc khai thac ¢ Thai Binh Duong, 21% & An Do Duong va 14% & Dai Tay Duong.
Trong d6 c4 ngir vy vang khoang 30%, ¢ ngir mét to 10% va ca ngir vay dai 5% [1]. Collagen
cau thanh 27,1% da ca ngir vay vang & Han Quéc [2]. Céc sé liéu trén cho thiy da ca ngir vay
vang, san pham phu tir ché bién ca ngir phi 1€, 1a mét nguon collagen quan trong, ¢ kha nang
thay thé nguon collagen tir dong vt trén can.

Collagen duoc tach chiét bang enzyme pepsin (PSC) tir da ca duoc sir dung cho cAc san pham
thyc phdm can tang kha ning tao gel, két dinh, 6n dinh, tao mang, thay thé chat béo hoac tao bot
nhu keo déo, marshmallow [3]. Collagen thay phan két hop véi chitosan dé tao mang gitp khic
phuc cé4c 15 rdng trén mang.

Phuong phéap bé mit dap ing (RSM) dugc sir dung dé thuc hién téi wu hoa qua trinh thuy
phan. RSM duoc &p dung rong réi trong nganh cong nghiép thuc pham dé danh gia mdi quan
hé gitra cac gia tri du doan cua cac bién doc 1ap va bién phu thugc [4]. Uu diém chinh cua
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RSM la giam sb lugng céc thi nghiém, it ton thoi gian dé xac dinh gié tri cua bién doc lap va
sy tuong tac ctia NG S0 Vai cac phuong phép truyén thong.

Nghién ctu ndy da xac dinh diéu kién téi wu do thity phan va hiéu suat thu hoi nitrogen.
Vi collagen c6 ban chat Ia protein nén hiéu suat thu hdi nitrogen cao ciing chinh 13 hidu suat
thu hdi collagen cao. Ngoai ra, nghién ctru ciing xac dinh dwoc sy phan b cac phan doan
peptide trong dung dich collagen thity phan Iam tién d& cho viéc tinh sach va tach riéng cac
phéan doan nay cling nhu nghién ctru cac hoat tinh sinh hoc va tinh nang céng nghé cua cac
phan doan.

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

Da ¢4 ngir vay vang (Thunnus albacares) duoc cung cap boi Cong ty TNHH J.K.Fish
(tinh Khanh Hoa, Viét Nam). Da ca ngur vay vang dugc déng lanh ¢ -40 °C sau d6 duoc bao
quan trong thung cach nhiét va chuyén dén phong thi nghiém. Enzyme pepsin (RM712) c6
hoat tinh 10.000 NFU/g dugc mua tir HIMEDIA, An Pé. Axit clorua, 1 — fluoro— 2,4 —
dinitrobenzene (DNFB), axit boric (HsBOs) dugc mua tir Merck (Darmstadt, Dirc). T4t ca cac
thudc thir duoc sir dung trong nghién ctru nay déu 1a loai tinh khiét phan tich.

2.2. Tién xir ly da ca ngir vay vang

Da cé ngir vay vang duoc rd dong bang nhiét dé nudc 25 °C, loai bo phan vay, phan thit
bam bén ngoai va rira sach bang nuéc lanh 10 °C. Da ca di lam sach dugc cit thanh cac miéng
nhé (1 x 1 cm). Dé loai bo protein phi collagen va lipid, ca&c mau dwoc ngadm véi dung dich
kiém (NaOH 0,93N) vai ty 18 5:1 (v/w) trong 28 gior & 4 °C. Da ca ngir sau khi tién xu Iy c6
d6 am 77,69 + 0,02%, ham luong protein, collagen, lipid va khoang tinh theo ham luong chét
kho 1an luot 12 92,54 + 0,03%; 85,58 + 0,06%:; 5,50 + 0,02% va 1,60 + 0,07% [5]. Sau khi cac
mau da xir Iy bing NaOH dugc rira bang nuéce cit cho dén khi dat dwoc do pH trung tinh, dé
réo trong 5 phut va dugc nghién bang may nghién truc vit c6 duong kinh 15 sang 0,5 cm. Mau
sau khi da nghién sir dung dé tach chiét collagen.

2.3. Thay phan da ca ngir vay vang bang enzyme pepsin

Hdn hop dé thay phan bao gdm: Mau da ca ngur da tién xu ly (5 g), enzym pepsin
(25-35 NFU/Qg), ty Ié da ca tién xir ly/nudc 1a 1:1 (v/w). Cac diéu kién thay phan duoc khao
sat 1a pH (1,5-2,5), nhiét do (3545 °C), va thoi gian (3-5 gid). Hon hop sau khi thay phan
dugc nang nhigt 1én 95 °C trong 15 phat dé Gic ché hoat tinh cua enzyme. Sau do ly tam
(Hermle, buc) thu dich ¢ 4 °C véi 5.000 vong/phit (3070 rcf) trong 20 phut, phan tap chét va cac
enzym bién tinh 1a phan ran phia dudi ong Phan ndi duoc bao quan & 4 °C @ xac dinh do thay
phan, hiéu suat thu hdi nitrogen va phan b khéi lwong phan tir peptide trong dich thiy phan.

2.4. Phuong phap nghién ctiru
2.4.1. Thiét ké thi nghiém

Tbi wu hoa diéu kién thiuy phan colagen da ca ngir vang theo phuong phap quy hoach
nghiém béc 2 (Box-Behnken) véi 4 yéu té: nhiét do thay phan (Xi: 35-45 °C), pH (Xz: 1,5-
2,5), ndng do pepsin (Xs: 25-35 NFU/g) va thoi gian thiy phan (Xa: 3-5 gio) dén do thiy phan
(DH %) va hiéu suét thu hoi nitrogen (NR%). Céc bién duoc mé& hoa & ba mic (-1, 0, +1,) tat ca
27 thi nghiém bao gém 3 1an lap lai & trung tm. Pham vi va mirc d6 cua cac bién dugc b tri
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trong Bang 1. Bang céch sir dung phan mém JMP 10 dé phan tich thiét ké bé mat (RSM) cua dir
lieu. Cac ham muc tiéu gom phan tram d¢ thuy phan DH (Y1,%) va hiéu suat thu hoi nitrogen
NR (Y2,%). Cac phuong trinh mé hinh co ban duoc hién thi trong cong thurc sau:

Yi= Bﬁi B.X; + i B. X} +i i BijXiX; €Yy
=) =

T jeitl
4 4 3 4
_ 2
Y= 0€0+Z ;X + Z%Xi +Z Z 0 X X; (2)
= =) T jeirl

Trong d6: Y1 va Y2 |aham muc tiéu; Bo, oo Ia hing s6; Bi, i, i, o 1& hé s6 ctia phuong
trinh hoi quy; Xi, X la bién doc lap.

Bang 1. Pham vi thiét ké thi nghiém cua cac bién doc lap ddi véi thuy phan collagen
tir da ca ngtr vay vang (Thunnus albacares)

2 ) Pham vi
Bién doc lap Ky hiéu
-1 0 +1
Nhiét do thay phén (°C) X1 35 40 45
pH X 15 2 2,5
Nong do pepsin (NF U/g) X3 25 30 35
Thoi gian thay phén (h) X4 3 4 5

2.4.2. Phirong phap phan tich

2.4.2.1. Ham luong nitrogen va hiéu suit thu hoi

Ham luong nito tdng (nitrogen) duoc xac dinh bér;g phuong phép Kjeldahl, s dung thiét
bi phan tich Kjedltec 2200 (Foss, Pan Mach). Hiéu suat thu hoi nitrogen (NR) duoc tinh theo
phuong trinh (3) dudi day:

N
NR(%) = —x100  (3)
N;
_ Trong d6: NR Ia higu suat thu hoi nitrogen (%); N: Ia nitrogen chira trong mau da c4 da
tien xir ly (g); N2 la nitrogen chwra trong dich thuy phan da loai bo phan khong tan (g).

2.4.2.2. B6 thuy phan

Do thiry phan (DH, %) cua collagen dugc xac dinh phan tram céc lién két peptide bi cat
so Vi tong lién két peptide trong collagen. DH duoc tinh dwa vao nhém amin ty do trong dung
dich sau khi thay phan (mol/L) theo phuong phap ciia Goodwin [6] véi dudng chuan glycine.

Collagen thily phan duoc ly tm ¢ 4 °C vai tée do 10000 vong/phut trong 20 phut va tach
ldy phan dich trong pha lo&ng 100 lan bang nudc cat. 01 mL mau da pha lodng dugc tron voi
1 mL dung dich tetraborate 2% trong nudc, 0,25 mL dung dich 1 - fluoro - 2,4 - dinitrobenzene
(DNFB) (DNFB/ethanol (v/v) la 0,013/1) (cac 6ng nghiém duoc boc bang gidy bac trudc khi
cho héa chét vao). Sau d6 cac dng nghiém duoc gitt & 60 °C trong 10 phat va 1am lanh & nhiét
d6 phong. Sau khi 1am lanh, mdi 6ng nghiém duoc thém vao 2 mL axit chlohydric dam dic,
lic déu, dé yén trong 10 phat, dung dich c6 mau da cam va do d6 hap thu mau & buéc séng
410 nm. Mau tring duoc chuan bi nhu mau thir nhung thay dung dich mau bang nudc cat.
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Puong chuan glycine (ndng do trong pham vi 0 - 0,001 mM) duoc xay dung twong t
nhu mau chi thay mau collagen thuy phan bang glycine. S6 luong nqhém amin ty do trong dich
thuy phan (A, mol/L) dugc tinh toan theo phuong trinh duwong chuan (1).

Phuong trinh dwong chuan glycine: y = 1422,6x —0,0176 (R? = 0,9992) (1)

Trong d6: y d6 hap thu cua dung dich glycine ¢ 410 nm, x ndng d6 glycine (mM).

D thay phan (DH, %) = ——x100 = -> x 100 @)
tot )

Trong do:

h: s lién két peptide bj bé gay; hir: tong s6 lién két peptide; A: s6 nhém amin tu do trong
dich thay phan (mol/L); d: hé so pha lodng (100); 11,1: So6 lién két peptide trong 1 gam
collagen; P: Protein trong collagen thuy phan (g/mL).

2.4.2.3. Khéi lugng phan tir cia cac peptide collagen trong dich thiy phan

Sy phan bé khéi lwong phan tir (MW) caa cac peptide collagen thity phan tir da ca ngir
vay vang duge do bang sic ky loc gel (GPC) bang hé théng HPLC (Agilent 1200, Hoa Ky),
cot Ultrahydrogen 250 x 7,8 x 300 mm (cot Ultrahydrogen 250 x 7,8 x 300 mm (cot nude) va
cam bién RID. Mau duoc pha lodng trong pha dong (axit trifluoroacetic 0,1% trong nwéc), sau
d6 6n dinh trong 30 phut truéc khi tiém vao hé thong séic ky. HPLC duoc chay ¢ tde do dong
1 mL/phat & 40 °C. Polyethylen glycol duoc str dung am tiéu chuan [7].

2.4.3. Phuong phdp phan tich dir liéu

_ Phan mém JMP10 dwoc dung dé bo tri thi nghiém va phan tich di ligu. Ngoai ra, phan
mém Microsoft Excel 2010 va SPSS 18 da duoc st dung d€ xu Iy so6 liéu thong ké khi nghién
ctru anh hudng cua cac yeu té don 1¢ (p < 0,05).

3. KET QUA VA THAO LUAN
3.1. Kiém tra chdn do4an mé hinh

Tat ca déu 1a 27 thi nghiém, mdi thi nghiém duoc 13p lai 3 1an va cac ham muc tiéu Y;
(%) va Y2 (%) duoc trinh bay trong Bang 2. Y1 va Y duoc thé hién méi quan hé bac nhat, bac
hai va tuong tic cta cac bién doc 1ap bang cach s dung phan tich phuong sai (ANOVA).
Thong qua phan tich phuong sai (ANOVA), m hinh hdi quy da thirc bac hai duoc lya chon
VGi cac bién bac mot (Xu, Xz, X, X4), Cac bién bac hai va twong tac (Xi%, X22, X3, X4?, XXz,
X1 X3, X1 X4, X2Xs, XoXa, X3Xa,) duge danh gia & mac (p <0,05). Ca hai bién phu thuac Y; va
Y, déu c6 cac hé sb tuong quan cao (R? > 0,97) véi gid tri p trong ng 1a 0,0001 va 0,0001.
Sy thiéu phu hop cuia ca hai mé hinh c6 gia tri p lan luot 1a 0,2940 va 0,3595, khdng c6 y nghia
théng ké (p > 0,05). Do do, ca hai md hinh thuc nghiém cho két qua ham muc tiéu Y; va Y.
c6 do tin cay cao.
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Bang 2. Ma tran thuc nghiém va két qua thay phan da ca ngir vay vang

Bién ma hoa Bién thuc Ham muc tiéu
ST X1 X2 X3 Xa X1 X2 X3 Xa Y1 Y2
1 -1 + 0 0 35 2,5 30 4 9,34 40,15
2 0 0 +1 +1 40 2,0 35 5 13,45 64,32
3 -1 -1 0 0 35 15 30 4 8,14 36,75
4 +1 -1 0 0 45 15 30 4 6,28 32,18
5 0 -1 0 -1 40 15 30 3 10,25 45,28
6 0 +1 0 -1 40 2,5 30 3 12,05 56,49
7 0 0 0 0 40 2,0 30 4 13,47 64.31
8 0 +1 0 +1 40 2,5 30 5 12,03 52,35
9 0 -1 -1 0 40 15 25 4 10,25 45,20
10 0 0 0 0 40 2,0 30 4 13,48 64,30
11 +1 0 +1 0 45 2,0 35 4 7.53 44,68
12 +1 0 0 -1 45 2,0 30 3 7,02 35,25
13 0 0 0 0 40 2,0 30 4 13,15 61,09
14 -1 0 -1 0 35 2,0 25 4 8,66 37,87
15 +1 0 0 +1 45 2,0 30 5 7,54 34,72
16 0 -1 +1 0 40 15 35 4 11,47 51,89
17 +1 0 -1 0 45 2,0 25 4 7,54 32,74
18 0 0 -1 -1 40 2,0 25 3 12,63 58,43
19 0 -1 0 +1 40 15 30 5 11,87 54,15
20 0 0 -1 +1 40 2,0 25 5 12,05 56,42
21 +1 +1 0 0 45 2,5 30 4 7,48 33,97
22 -1 0 0 -1 35 2,0 30 3 9,48 40,41
23 0 +1 +1 0 40 2,5 35 4 11,97 55,24
24 0 +1 -1 0 40 2,5 25 4 11,47 51,85
25 -1 0 +1 0 35 2,0 35 4 9,57 40,57
26 0 0 +1 -1 40 2,0 35 3 11,58 52,25
27 -1 0 0 +1 35 2,0 30 5 10,56 46,71

Xi: Nhiét do thay phan (°C); Xz: pH; Xa: Nong do pepsin (NFU/g); Xa: Thoi gian thiy
phan (h); Y1: DH (%), Y2: NR (%).

Dua vao gié trj cia p trong Bang 3, dé xac dinh hé sé ctia phuong trinh hoi quy Y1 va 'Y,
chi chap nhan hé so caa céc bién doc 1ap khi gia tri p caa bién d6 nhé hon 0,05 (p <0,05).
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Bang 3. Hé sb cua phwong trinh da thirc bac hai
cua ham muc tiéu Y31 (%), Y2 (%) duatrén p

. Hé sb tham sb Do léch chuan p
Tham so
Y1 Y, Y: Y2 Y1 Y2
Hang sb 13,367 63,233 0,1875 1,4984 | <0,0001 | <0,0001
X1(35,45) -1,030 -2,410 0,0938 0,7492 | <0,0001 | 0,0074
X5(1.5,2.5) 0,507 2,050 0,0938 0,7492 | 0,0002 | 0,0181
X3(25,35) 0,248 2,203 0,0938 0,7492 | 0,0216 | 0,0124
X4(3,5) 0,374 1,713 0,0938 0,7492 | 0,0018 | 0,0412
X1*Xo 0,000 -0,403 0,1624 1,2977 | 1,0000 | 0,7618
X1*X3 -0,230 2,310 0,1624 1,2977 | 0,1821 | 0,1004
X2*X3 -0,180 -0,825 0,1624 1,2977 | 0,2894 | 0,5369
X1*X4 -0,140 -1,708 0,1624 1,2977 | 0,4055 | 0,2128
Xo* X4 -0,410 -3,253 0,1624 1,2977 | 0,0267 | 0,0276
X3*X4 0,613 3,520 0,1624 1,2977 | 0,0027 | 0,0189
X1*Xq -4,230 -20,445 | 0,1406 1,1238 | <0,0001 | <0,0001
Xo* X -1,367 -8,007 0,1406 1,1238 | <0,0001 | <0,0001
X3*X3 -0,671 -3,512 0,1406 1,1238 | 0,0005 | 0,0088
Xa* X4 -0,378 -2,847 0,1406 1,1238 | 0,0197 | 0,0263

Xi: Nhiét d6 thiry phan (°C); X2: pH; Xs: Nong do pepsin (NFU/g); Xa: Thoi gian thay phan (h)
Tir Bang 3 phuong trinh hdi quy caa ham muc tiéu Y va Y2 duoc thiét 1ap nhu sau:
Y1= 13,667 — 1,030X1+ 0,507X, + 0,248%3 + 0,374X4 - 0,410X>X4 + 0,613X3X4 — 4,300X,2
- 1,367X2% - 0,671X5? - 0,378X,?
Y,=63,233 - 2,410X1+ 2,050X, + 2,203 X3+ 1,713X4- 3,253 X,X4 + 3,520X3X4 - 20,445)(12
- 8,007X2? - 3,512X3% - 2,847X4?

3.2. Piéu kién téi wu ciia ham muc tiéu

Diéu kién tbi uvu qua trinh thuy phan da cé ngtr vay vang bang enzyme pepsin, nhu sau:
Nhiét do thuy phan X;= 39,5 °C, pH Xz = 2, néng do pepsin Xz =32 NFU/g, thoi gian thiry phan
X4= 4,5 gid v6i ham muc tiéu Y, Y2 lan luot 14 13,65% va 64,43% (Hinh 2). Bé mat dap tng
ba chiéu thé hién su két hop khac nhau giira cac yéu tb trén DH va NR duoc thé hién ¢ Hinh 3.

14

13.64954
= [13.2877,
14.0113]

6
64.43116

£ [61.54,
67.3223]

0952762

Desirability

B Ol 5
X1 X2 X3 X4 Desirability

Hinh 2. Dy doan d6 thay phén (Y1) va hiéu suit thu hdi nitrogen (Y2) vai yéu té tac dong
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X1(3545 X21525)

X1(35.45) X3(25 3, X1(35.45) a
LR 8 s

(d) (e) )
Hinh 3. Bé mit dap tmg 3D va duong dong mic 2D cua (Y1) dudi anh hudng cia yéu td tac dong

Anh huéng caa pH va nhiét d6 trong pham vi nghién ciu nay 1a rat 16n ¢én DH va NR
(Hinh 3 va Hinh 4). Biéu nay thé hién pH va nhiét d6 qua cao anh hudéng dén hoat do cua
enzyme [8]. Piéu kién téi wu thu duoc tir két qua cuia RSM duoc thé hién trong Hinh 2, véi
nhiét @6 thay phan 39,5 °C (X1) va pH 2 (X2).

Hinh dang caa duong cong thuy phan ¢ lién quan dén su bat hoat caa enzyme, su e ché
san pham béi cac san pham thay phan duoc hinh thanh & muac d6 thay phan cao, cac peptide
hoa tan hoat dong nhu di thii canh tranh co chét hiéu qua véi protein chua bi thuy phan va cé
thé tu dong tiéu hda enzyme [9].

148 X152 - AS) X325 X354 - %@

Hinh 4. B& mit dap ung 3D va ho duong dong mic 2D cua (Y2) voi anh huong cua cac bién doc lap

Két qua du doan ham muc tiéu (Y1,%) va (Y2,%) 1a 13,65% va 64,43 %, tuong ung tir
cac phép tinh st dung phuong trinh mé hinh suy ra tir cac diéu kién t01 uu ¢ trén (Bang 4).
Kiém chung diéu kién t6i wu, thi nghiém duoc thuc hién ¢ diéu kién t6i wu 1ap lai 3 1an véi
cho két qua (Y1,%) va (Y2,%) lan luot 1a 13,63% va 64,41%. Vay cac gia tri thuc nghiém
khdng co su khac biét véi gia tri du doan caa mo hinh (p > 0,05).
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Bdng 4. Thong s6 & diéu kién toi wu dy doan va thyc nghiém
thay phén da c& ngtr vay vang bang enzyme pepsin

s . .| Yéutd | Giatricnayéutd | Duy doan tir o
Ham muc tiéu | Bon vi tac dong tac dong mé hinh Thuc nghiém
X o
Y % X, 39'3 c 13,65 13,63+ 0,05
X3 32NF Ulg
Y, % X4 45h 64,43 64,41 + 0,03

3.3. Khéi lrgng phan tir ciia cac peptide trong dung dich thity phan

Sy phan bé trong lwong phan tir ciia cac peptide trong dich thity phan tir da c& ngir vay
vang thu duoc tir dudi 500 kDa (Hinh 5). San pham thay phan gdm 6 doan, trong d6 10%
peptide c6 phan tir khdi nho hon 17,24 kDa, 20% (17,24 kDa dén 34,93 kDa), 20% (34,93 kDa
dén 58,40 kDa), 20% (58,40 kDa dén 96,25 kDa), 20% (96,25 kDa) dén 162,55 kDa) va 10%
con lai 1a cac peptide c6 khéi lwong phan tir tir (162,55 kDa dén 500 kDa). Khi thuy phan da
c& bing enzyme pepsin déu cho cac peptide c6 khéi lwong phan tir 16n chu yéu dung lai & mirc
gelatin [8], [10]. D liéu nay quan trong trong viéc tach riéng cac phan doan peptide phuc vu
nghién cau hoat tinh sinh hoc va tinh niang cong nghé cia mdi phan doan peptide ciing nhu
dinh hudng tng dung cua cic phan doan nay.
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Hinh 5. Khéi lwong phan tir cua peptide trong dich thuy phan
tir da c& ngur vay vang bang enzyme pepsin

4. KET LUAN

Nghién ctru di xac dinh duoc diéu kién téi wu dé thay phan collagen tir da ca ngir vay
vang sau khi di loai bo tap chat bang enzyme pepsin véi cac thong s6 nhu: nong d6 enzyme
1a 32 NFU/g, nhiét @6 thuy phan 39,5 °C, pH 2 va thoi gian thay phan 4,5 gio vaéi @6 thay phan
13,65% va hiéu suat thu hoi nitrogen 12 64,43%.

San pham thuy phan véi 6 phan doan peptide collagen di duoc xac dinh vé ty Ié phan
tram va pham vi khéi luong. Dir liéu nay quan trong dé tach chiét va tinh sach cac phan doan
peptide collagen ciing nhu tng dung cua tung phan doan.
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ABSTRACT

OPTIMIZATION OF CONDITIONS HYDROLYSIS COLLAGEN FROM YELLOWFIN
TUNA SKIN (Thunnus albacares) BY BOX-BEHNKEN MODEL

Nguyen Cong Binh*, Dinh Huu Dong, Tran Thi Phuong Kieu,
Dao Thi Tuyet Mai, Tran Quoc Dam

Ho Chi Minh City University of Food Industry

*Email: binhnc@hufi.edu.vn

Hydrolyzed collagen from tuna skin is widely used in cosmetics, pharmaceuticals and food
industries. To optimize the conditions for collagen extraction from yellowfin tuna (Thunnus
albacares) skin by pepsin enzyme, experiments were designed according to Box-Behnken with
the influencing factors being hydrolysis temperature (X1:35 - 45°C), pH (Xz: 1.5 - 2.5), pepsin
concentration (Xs: 25 - 35 Ul/g), Hydrolysis time (X4: 3 - 5hours) for a maximum degree of
hydrolysis (DH: Y1 %) and nitrogen recovery efficiency (NR Y2 %). There are 27 experiments in
which there were three experiments in the center and each experiment was repeated three times.
According to the results, optimum hydrolysis conditions were as follows: X; = 39.5°C (Hydrolysis
temperature), Xz = 2 (pH), X3 = 32 Ul/g (pepsin concentration), X4 = 4.5 hours (Hydrolysis time).
The predicted DH and NR under optimal conditions were 13.65% and 64.43%, respectively.
Hydrolyzed solution from yellowfin tuna skin was obtained with six fractions, of which 10%
peptides have a molecular mass less than 17.24 kDa, 20% (17.24 kDa to 34.93 kDa), 20%
(34.93 kDa to 58.40 kDa), 20% (58.40 kDa to 96.25 kDa), 20% (96.25 kDa to 162.55 kDa) and
remaining 10% are molecular mass peptides from (162.55 kDa to 500 kDa).

Keywords: Collagen, nitogen recovery efficiency, degree of hydrolysis, yellowfin tuna skin,
enzymatic hydrolysis.
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