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, fili ASC (%)=
, , (8)/ (g)x100
, fiy , 1.2.2.2 (PSC) PSC
, Yu (2014) (ASC)
, fif] 115 (WIv) 0.5 mol/L
, 3% 4°C
1 48 h, 4°C 20000 g 30 min ,
1.1 Tris-HCl (0.05 mol/L, pH 7.5) ,
filfi (N. septentrionalis) NaCl 2.6 mol/L,
) , 4 °C 20000 r/min
, -20°C 20 min 0.5 mol /L
0.1 mol /L 24 h
SDS-PAGE Bio-Rad , 36 h,
(CSO) (Pepsin, 160 000 U/g) (PSC), PSC
Sigma , PSC (%)=
(&) (g)*100
1.2 1.2.3 ASC PSC ASC PSC
1.2.1 f fifs AOAC
) > L2 15(w1v) (2003) 950.46B 920.153 960.39(a) 928.08
0.1 mol/L NaOH 4°C 24
h (NaOH 6h ), , 1.2.4 (AA) (AA)
(2010) (2009)
, , 1 200V77) 1 mg ASC  PSC
15% 48 h( 12 h , 2 mL HCI(6 mol/L)(
) 1. KOH ) ;
10(W1V) 0.5 mol/L. EDTA-2Na(pH 7.4) , 110 °C 24 h , ,
24 h(EDTA-2Na 12 h ), , 70 °C ,
, 3 pH 2.20
, , 0.22 pm ,
1.2.2 HITACH L8800
1.2.2.1 (ASC) ASC ,
Yu (2014) fi 1: 2%
15(W1v) 0.5 mol/L , 1.2.5 SDS-PAGE SDS-
24 h, 4°C 20 000 g 30 min , PAGE Chi (2013a)
7.5%, 4%, 200 V 30 min,
Tris-HCl (0.05 mol/L, pH 7.5) , R-250 ( 0.5 g, 225 mL,
NaCl 2.6 mol/L, 225 mL, 50 mL), 15 min,
, 4 °C 20000 r/min ( 100 mL, 100 mL, 800 mL),
20 min 0.5 mol/L
0.1 mol /L 24h 1.2.6 (FTIR)  FTIR
36 h, (2011) ASC  PSC
(ASC) ASC 1—2mg 1:100 KBr ,
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, 450—
4000 cm'
1.2.7 ASC PSC ASC PSC
Kittiphattanabawon  (2005)
(0.6%)
4 °C /min 4°C 40°C
4°C Ty
50%
=( - )
( - )
1.2.8 ASC PSC ASC PSC
Montero  (1991) ASC
PSC 3 mg/mL 0.5 mol/L
, 4°C 24 h , 4 °C 15000 rmp
30 min
1.2.8.1 pH
ASC  PSC 8 mL 50 mL
, 6 mol/L  NaOH/HCI pH
1-11 pH NaOH/HCI 10 mL,
4°C 30 min 4°C 15000 rmp
60 min , ,
pH
pH
1.2.8.2 NaCl
ASC PSC (6 mol/L, 5 mL) 0.5 mol/L
5 mL NaCl wiv)
NaCl 0%,1%,2%,3%,4%,5% 6%
4°C 30min , 4°C
15000 r/min 60 min,
) NacCl

NaCl

2

2.1 ASC PSC

fif ASC  PSC
0.94% + 0.07%  3.91% +0.14%, PSC
ASC 416 ,

fiii ASC  PSC 1
,ASC PSC

*®1 DmEsl@a%, ASC 1 PSC HEFRHHD 5 #(n=3)
Tab.1 Composition of head of bluefin leatherjacket, ASC and

PSC (n=3)
fiif ASC PSC
63.70 £ 2.05 0.16 £ 0.03 0.13£0.01
18.41£0.30 1.22 £0.11 1.38 £0.29
1.01 £0.09 0.59+£0.12 0.43 £0.08
16.89+ 0.86 98.03 £0.54 98.08 +£0.47
22 ASC PSC
ASC  PSC 2
:ASC PSC ,
Gly(265.0 251.8 /1000 ),
Ala(111.0  107.6 /1000 ) Pro(87.0
83.1 /1000 ) His  Tyr ,
Cys ASC PSC (Pro+Hyp)

169.3 160.6 /1000
%2 ASC. PSCHICSC MEERERREE
(5% E/1000 7% E)(n=3)
Tab.2 Amino acids compositions of ASC, PSC and CSC
(residues/1000 residues) (n=3)

ASC PSC csc
Hyp 82.0 77.5 95.8
Asp 50.0 513 46.1
Thr 26.9 29.8 18.5
Ser 40.6 432 33.6
Glu 75.6 78.9 76.5
Pro 87.0 83.1 122.0
Gly 265.0 251.8 333.0
Ala 111.0 107.6 121.0
Cys 0.0 0.0 0.0
Val 36.4 38.5 21.7
Met 18.5 19.4 6.15
Ile 25.2 28.4 11.5
Leu 422 45.1 23.6
Tyr 12.4 14.4 3.73
Phe 22.0 24.2 3.33
Lys 492 50.8 26.7
His 10.6 10.7 5.39
Arg 45.4 453 51.4
Total 1000.0 1000.0 1000.0
169.3 160.6 217.8

Gly
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, , Y (a ), 300 kDa
, (Gly-X-Y), , ASC PSC SDS-PAGE
Gly 5 5 5 5
XY fify I
, Gly-X-Y X Pro LY (Montero et al, 1991; Jongjareonrak et al, 2005a, b;
Hyp (Balti ef al, 2011) , Kittiphattana.bawon et al, 2905; Balti et al, 2011; Liu et
al, 2012; Chi et al, 2013; Li et al, 2013b) ,
' ASC  PSC I
Sionkowska  (1999) (2005)
2.4 (FTIR)
- ASC  PSC (4000—450 cm™")
P e Hy) 2 .ASC  PSC
s ro
i P I 3400 cm! N-H
B ,2900 cm™! B C-H
ASC PSC .
, 1650 cm™ cC O ,
(CSC)(217.8 /1000 ), fiif ) .
1540 cm™ N-H , 1240 cm™
ASC PSC
N-H )
) 2 , ASC ,
1450—1230cm™
PSC Cys, fili ,
3 (Li et al, 2013b) ASC PSC
23 ASC PSC SDS-PAGE
ASC PSC SDS-PAGE 1 : ASC ’
PSC s o
(al  02) ,
, al 130 kDa,
, 02 110 kDa, ;
o ,ASC PSC B (o
), 200 kDa, al
. B < sz
0 1 1 L §|E 1 1 L 1 g| |§I< 1 L 1
v 4000 3500 3000 2500 2000 1500 1000 500
A (em™)
200 kDa —» B
2 fiif ASC  PSC (FTIR)
130 kDa —»1 .'{ Fig.2 FTIR spectra of ASC and PSC from the head of bluefin
97.4kDa > leatherjacket
66.2 kDa >t 25 ASC  PSC (Viscosity)
3 (To)
43 kDa ’ ’
Lane 1 2 3 ’
1 il ASC PSC SDS-PAGE ’
Fig.1 SDS-PAGE pattern of ASC and PSC from the head of

bluefin leatherjacket
1: ; 2: ASC;

3: PSC
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(Usha et al, 2004) ,

(thermal denaturation temperature,

Ty)
(Tq)
(nsp/e-t) ; Ty
ASC  PSC
3 :ASC  PSC
4°C 24°C, , 24°C
40°C, ASC PSC
17.6 °C 16.5 °C,
T4(37 °C)
(Nagai et al, 2002; Huang et al, 2011)
ASC PSC
10000
8000
@
& 6000}
E
iy 4000F
W
2000
0O 4 8 1'2 1I6 2IO 2.4 é8 32 36 40
BE (°C)
3 fif ASC PSC (n=3)

Fig.3 Thermal behaviours of ASC and PSC from the head of

bluefin leatherjacket measured by viscosity change in deionized

water (n=3)
2.6
2.6.1 pH ASC PSC 4
, pH 1 3 , ASC
R pH 4 7 ,ASC
pH 7 ,ASC (22.3% +
3.6%) pH 7 11, ASC
, pH 1—6 PSC
pH 1—4 s pH 8
(39.1% =+ 3.8%) pH 1 11 , ASC
PSC pH

100
-&ASC
80 -o-PSC
2 60t
&M
& 401
i
20
0 L L L L 1 J
0 2 4 6 8 10 12
pH
4 pH fili ASC PSC (n=3)

Fig.4 Solubility of ASC and PSC from the head of bluefin
leatherjacket at different pH (n=3)

>

, fi ASC  PSC pH 7
8 6
9 (Nagai et al, 2002; Kittiphattanabawon et
al, 2005; Huang et al, 2011; Chi et al, 2013)
2.6.2 NaCl ASC PSC 5
, NaCl 0%—2% (W/V) ,ASC PSC
(>90%); NaCl 2%
5% (W/V), ASC PSC ,
NaCl 5% 6% (W/V)y , ASC PSC
NaCl 0%—6% (W1V) ,
ASC PSC )
PSC ASC
NaCl ASC PSC Bae
(2008) , Na )

00 1 2 3 4 5 6
NaCBRE (%, WIV)
5 NaCl il ASC  PSC
(n=3)

Fig.5 Solubility of ASC and PSC from the head of bluefin

leatherjacket at different NaCl concentrations (n=3)
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fif
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(1) SDS-PAGE
fif (ASC)
(PSC)
2) SDS-PAGE
(FTIR)  ASC  PSC I
(3) ASC  PSC ,

(4) pH ASC  PSC :
NaCl ,ASC  PSC
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ISOLATION AND CHARACTERIZATION OF ACID AND PEPSIN SOLUBLE
COLLAGENS FROM THE HEAD OF BLUEFIN LEATHERJACKET (NAVODON
SEPTENTRIONALIS)

ZHAO Yu-Qin', WANG Yu-Mei', WANG Bin', CHI Chang-Feng *>, DING Guo-Fang '

(1. School of Food and Pharmacy, Zhejiang Provincial Key Engineering Technology Research Center of Marine Biomedical Products,
Zhejiang Ocean University, Zhoushan 316022, China; 2. School of Marine Science and Technology, National Engineering Research
Center of Marine Facilities Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract Every year about 100000 tons of by-product are wasted in food industry in processing bluefin leatherjacket
(Navodon septentrionalis) in China. To make more effective use of the wastes, acid soluble collagen (ASC) and pepsin
soluble collagen (PSC) from the head of bluefin leatherjacket were extracted, and their properties were determined by
using amino acid analysis, SDS-PAGE (sodium dodecyl sulfate-polyacrylamide gel), and FTIR (Fourier transform infrared)
technologies. The yields of ASC and PSC were 0.94% + 0.07% and 3.91% = 0.14% (on wet weight basis), respectively.
ASC and PSC contained glycine (265.0 and 251.8 residues/1000 residues) as the major amino acid and the contents of
imino acids were 169.3 and 160.6 residues/1000 residues, respectively. Amino acid composition, SDS-PAGE, and FTIR
confirmed that ASC and PSC were mainly composed of type I collagen with slight differences in molecular structure. The
denaturation temperatures (73) of ASC and PSC were 17.6 °C and 16.5 °C, much lower than those of mammalian and
tropical fish species due to low imino acid contents. Therefore, the collagen helices of ASC and PSC might be less stable
than those of mammalian because of lower imino acid contents and 7. All the collagens were soluble at acidic pH (1—4)
and their solubility became low in NaCl concentration above 2% (W/V). Therefore, the isolated collagens from the bluefin
leatherjacket head could be utilized as a substitute to mammalian collagen in the preparation of peptides.

Key words bluefin leatherjacket (Navodon septentrionalis); fish head; acid soluble collagen (ASC); pepsin
soluble collagen (PSC)



