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()3 FF k(R REMEEE) RIWS & & KEE A HE 220 nm R AR AZKK, KE
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BB R B (TTRR B v B IR ) FIBR v 18 B I
FER(ERBRERE) , X=MRREEEHERE
il BRIEEOWLE TR WA NaCl FiE&
WREEREOBBRFTEZBRELEEN
2.6 mol/L, T H R RITIE, RIGE 4 T,
20 000 x g 514 T 8.0 40 min, 48 PTIE P B 4
BENMREEH. ZEBHEIFEET 10 5
B FEMEAKA 0.5 mol/L Z g, 3 AEHr48
e 4 CTEN 3 d, BTSN NFEK, BHTHR
JBET -25 TP EFEH.

ERX S RIRERR (BB XA
ARAR) =R EFEP L (Tris) , + Z4e &
BEERY(SDS) (HiAk S BENIABARE (Acr) (N, N
I ORUPN % B B (Bis) B 8 L 28 5 i 5 0K R-
250, 31 B B8 4% . TEMED %% Sigma #F 0 43t
HedMmaEhk T PR AR 4 miE
BH B =M% Ef= o,

ZEBM REERE, BT ERNEE
BRAH ;2R REAHE OV, FHR{E A
F];HH - S1-6 BB R KB, DB ERHEEF 3%
W SHZ-A KB ERIR G 45, LERHEET &
W) sLD4-2A B.OHL, L E A E O P PHS-
2C BV RRIETT, LS HERNES) s DS-1 HE A
LB, RIS ARE HiliE ;721 7 L0000
B, RN A R AR A% % TR,
PH7E Martin Chritat 1050 ALPHA1-5; BIO-RAD H,
WAL, K& =4 YR A R A A JENWAY
6505 %A — ] IOEIEX , % E JENWAY 24H],
1.2 KWEHE

B R B & B Bk K ¥ Fi JENWAY
6505 UV/Vis %4k — 1] ILGIECN 2 o

2FERME SDS-58 1 4 Ik iz 55 J2 v Tk
#:(SDS-PAGE)
Kok BHETEHREHNREEABTNE

KERAWRE N 3 mg/mL, 53 HI7E 4 CHERT
RRHHERRE Q2R R4 mEN &
RN E BB EERAmRE™

Bl RBHETRENKREERETO.5
mol/L ZFREAWE YN 3 mg/mL, 4} H|7E 4 CTF
RREHEREEO2EMR, 6 mol/L
HCl 5}, 6 mol/L f NaOH &, pH 24 1 ~ 10 f 10
ANFE, RAAF PG B B Rk R € Wl &
HRRRE"

B RAKHERIEE B RRKHRR
H1, B H BT SR MK 4 s SR 2 T R
No BU50 mL BBIEL.L S, FRE (M) , R FRIX
1 mg KEEABTELE, INAEM/K 30 mL, 3
PR LR B 8BS, WA pH, IR E
7.0, ZEERKBH, F 60 Thnk 30 min, SR/57E
Y7k ¥4 30 min, BS.0> (18 000 x g,10 min)
ZLER FBREBLERE (M) , HTEEZEREK
JFRE AR K, Rkt =M, -M,)/RIFEEH
JRE x100%

REME 80 mL BEBKBA—IHA
W1 PEEEAR R 100 mL SR FREL 1 ~ 2 g ik
TG W R B R B, IR 5 R AR B R 2R
HAEOIMABRR ZRIB KB B IMARE R G, D
MK EHE SIS, 1.5 h J5, FFshfgh
PEREES , BRI B R TR T R B A AR R, 72
AHERE0.5 ~1 min,

Bk EHRER 2 mL XKEARIH, K
A5 mL WA BBE.OEP, 2 AIFRE0.3 ¢ BIRE
HAEE AR S, FHASEEE R 1 min, #1E 30
min J5FH 100 x g {933 F B0 25 min, 38 T #FESTH
BOERFR, R TRk s Rl (mL/g) = (2
— BT HRR) /0.3

e B3 g RIREHET 50 mL 2%
7K H, JEST pH EF] 7.0, A 50 mL KE b,
SRIGTERIEHLH LA 12 000 x g B3 B #R 2 min,
WA WAy, 2 BB F 50 mL %] .0 A
50 mL ZI R E P, BB LEPHHERBBRAE
1500 x g B E T &0 5 min IR EERBR S B
PR LT B . F Akt = FAL R BB

B x100%
jUfeie . RERNE SR RS ZZIEW

BHHERBHRET 50 THABES, B8R 1 /Nt
—RFLIRIE RRIR, S 5 K, DB ALK
R B RUR B R LR R

AR EE =R A RBEB/ B R
AR x100%

RAMABEMBENE 25 mL.1.0% K
JFEHBRERERHE(1 000 x g,30 s, %4%E 3
K ,MEFE A 100 mL HZIEHEE S, iR
REFR V, (mL) , 5 E T (20 C) f£$F 30 min /7
FHEBORIKRAFRE V, (mL) , T EWRIRERE M, 1T
B
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AP (% ) = [ BB 1L RE R TRE25 ]
x100
MR E M (%) = [#HFREFIL/E 30 min ¥
R FRE 3 A5 IR A IR PR TR %] < 100

2 4RSS

2.1 KREZAEXRESHE

B RE G I - TBHRE X =F
PR v i il 25 1 B TR 8 X 7E 200 ~ 400 nm [y
FHMER AT RN, TR 8 LSRR ISOERE T
B 1,2,3 fimm, WTLLE H,3 Fhk T8 BUA IR
JRE AR KRR KN 220 nm , fF A IR &
E IR R Xt B AR 3 Ry vk B R B
KREEAMEARRNGE., BREREEARSVE
FEEEARR, 78 260 nm LbFEAE A WK, T B
JRREKEEFT &4 C - 0, — COOH,CO - NH, #2 4=
EEH, W LIZE 220 nm fFHE =4 R EETRIK
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Fig.1 Ultraviolet absorption spectra of collagen
made by hot water methods
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Fig.2 Ultraviolet absorption spectra of
collagen made by acid methods

2. 500
1. 250

0. 000 '
200.0 300. 0

Peak Valley
nm Abs nm Abs
220.0 2.398 210.0 1.739

B3 Bk AR & B R RSN RIKE

Fig.3 Ultraviolet absorption spectra of collagen
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made by enzymatic hydrolysis methods
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Fig.4 SDS-PAGE of collagen produced
by three methods
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HRAEFr MU i B TERR 2R i L 4 B2 R R AR
PR TEMNT 100 ~120 ku ZJA], B &3
4T B A 220 ku 24, 5530 IR 38 9 4R
E
2.2 RIFEZAHIIEERHE

(1) k¥, BT 5 0T LUE 1,3 R o7kl %
MR B R B 7E 4 THI20 CF 7Rk 899
AT R . POk s SR R B H
BRERET TREERNKIRER. 4 TH20
T Tk 2B R IRE B % 8 E 0 3
95. 4% 1 100% , B $2 LR B R B RO 7 4 )R
5381k 96. 2% 1 100% , Wi BRI 2 B ISR &
HERERA 7.0% M 23.7% . WK 6 ETTLIE
H,3 MRS RIREAE 4 TH20 TTHY
Vi e A R W L BE Y P T 9 DR, T DL 9L 1Y
FrESRIRE H R E £ 1IEMH X, X5 Noitup
LS B 4kt R U B 18 B IR R R VR R
PR B4 RAE— 3o

m4C 020°C
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YHBAERE MERE RERE
B K

collagen made by water, enzyme
and acid, respectively

BS KREZRAEKPHBERE
Fig.5 Solubility of collagens in water

VMRS /% solubility

—— Rk rwater —-m-ER Fenzyne —A- IR Racid
100,
90
80
70
60
50

VEHREE/% solubility

1 2 3 4 5 6 7 8 9 10
pH
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Fig.6 Solubility of collagen at different pH

Chobert!™ 1 Slattery 2\ % WHEEHE H R
KR FERBE D, FTES #R 2L ] ( — COOH\NH, * ) %k
B3, RN E AR AP RS R AT %

HHRSBERR,

(2) BRyat:, WIE 6 WTLLE H, $UK L FEgL
R BRE H7E pH 1.0 ~10. 0 WA BN X
B E R, RHETE pH 2.0 B, B RN B S5 1
KIRE OB RE R, A3 100% ., FEE pH K
AREHRENEN TR, pH 7.0 B, BB
i, 53514 89% F192.3% ., Wi&E pH W4k&EH
B, HIBEE XA RS, 0ROk kR
B RIEE B ERRER T BA RGNS G,
FRVE MR 2R TS R FE7E pH 2. 0 B A B K,
5 99.7% ,$RIGKEE pH BT = VS A Bk T %,
X pH #83t 5. 5, HIEMBEILT 50% .

BEEGWHHERAE RBEZERE MR
B SR B AR KR 0. 55% , #oK ik i
0.54% ,BRIEM A 0.52% , 3X 3 Fp 7 L SR BU I
FEAOMEA BN HRKEEZRAKR, 38
RIRE ARG IR KRR LT E

S KB REGHRAE X3 MR
BB B IR A4 B 5K Al B IR AT H
BRI, PUKE B R IR H R R
B, M ERE R R R B B A B B i, I,
FROK R T 2k B2 LAY B R AR A YV Ik A R R
37, BRA BB TN 1t — Bt

BREGOGRHE B 7R3 FERER
BB R TR H B btk WL, 3 RO A SR B IR
FEAEARFRERNEES, X 5RREERE
AW FEWA R, P EBEEIYKREEH
PR i 1 B , 2 8] 3.3 mL/ g,

Wt 14 /%
oil-holding capability
oMM wWw®
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HE R AR

collagen made by water, enzyme
and acid, respectively
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Fig.7 Oil-holding capability of collagen
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TE MR KR BAR KRR E R BE ) , W LA DL E
FALZER i P RE A, 2I%E, KB R IR
FEANFALMN 54% R BIRE BRI EL LMY
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i /E]/h time
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Fig.8 Emulsion stability of collagen
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collagen made by water, enzyme
and acid, respectively
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Fig.9 Foaming capacity and its stability of collagen
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Properties of collagen from squid ( Ommastrephes bartrami) skin

ZENG Qing-zhu', XU Qing-ling' , GUO Heng-bin®
(1. Department of Food Engineering, Guangzhou University, Guangzhou 510006, China;
2. Guangzhou Lushi Fisheries Lid. , Guangzhou 510820, China)

Abstract ; Extraction yield of collagen was regarded as an index to research on preparation of collagen from
squid skin by hot water, acid, and enzyme, respectively. The optimum processing conditions of extraction
were determined by orthogonal experiment design. The optimum conditions by hot water were temperature
of extracting 80 T, volume of water 20 folds, and time of extracting 12 h. The extraction yield of collagen
was 90. 26% . The optimum conditions of extraction by acid were temperature of extracting 24 T,
0.5 mol/L acetic acid, and time of extracting 48 h. The extraction yield of collagen was 95. 16% . To
hydrolyze the squid skin, trypsin, and papain were chosen to apply in the experiment. The optimum
processing conditions of extraction by trypsin were temperature 55 T, enzyme dosage 1 200 U/g,
concentration of substrate 1: 20, pH 8.0, and time 4 h, respectively. The extraction yield of collagen was
95.16% . The results of extracting collagen by papain show that the optimal reactive temperature, enzyme
dosage, concentration of substrate, pH and time were as follows; 50 T, 3 200 U/g, 1:20, pH6.0, and 6
h, respectively. The extraction yield of collagen was 97. 56% . The character absorption spectra and
molecular weight of extracted collagens were determined by ultraviolet spectrophotometry and SDS-PAGE
methods. Functional properties including solubility, water-binding capability, wetting capability, oil-holding
capability, emulsifying capability, emulsion stability, foaming capacity and foaming stability of collagen
from squid skin were investigated. The results showed that; (1) The maximum absorption wavelength of
extracted collagens was 220 nm and the molecular weight of prepared collagen from squid skin was about
220 ku. (2) The water-solubility of extracted collagen by hot water and papain was higher than that by
acetic acid. (3) Extracted collagen by hot water, acetic acid and papain has definite water-binding
capability , the value was 0. 54% , 0.52% and 0.55% , respectively. (4) Wetting capability of extracted
collagen by hot water and papain was better than that by acetic acid. (5) Extracted collagens had all
excellent oil-holding capability, the value was 2. 7 mL/g, 3.0 mL/g and 3.3 mL/g, respectively. (6)
Extracted collagen had all excellent emulsifying capability and emulsion stability. Emulsifying capability of
extracted collagen by acetic acid was the best, and the value was 72% . Emulsifying stability of extracted
collagen by papain was the highest. (7) Extracted collagen had foaming capacity and foaming stability.
The strongest foaming capacity and foaming stability of extracted collagen by acetic acid was 83% and
67% , respectively.

Key words ; squid skin ;collagen ; enzymatic hydrolysis ; functional properties



