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Study on hydrolytic technics of collagen from

squid skin by protease
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Abstract: Hydrolytic technics of collagen from squid skin by protease was studied. Based on the content of hydroxyproline of five

kinds of enzymic hydrolysates, trypsin and papain were chosed to apply in the experiment. By L, (4’) orthogonal experiment design,

the optimum processing conditions of extraction by trypsin and papain were determined. Results of extracting collagen show that the op-

timal conditions of trypsin and papain were temperature 55°C , enzyme dosage 1200 U-g™", concentration of substrate 1 : 20, pH 8.0,

time 4 h, and temperature 50°C , enzyme dosage 3 200 U-g™", concentration of substrate 1 : 20, pH 6. 0, time 6 h, respectively. The

content of collagen was 11.08% and 11. 36% , respectively. Extraction yield of collagen was 95. 16% and 97. 56% , respectively.

Key words: squid skin; collagen; protease; hydrolysis

TER— M KE, W REREERE. &
JUETRESE f4E= B3k 12 77t Uk, sifazefmT
Bkt 2z . BRI ., B LSRR g B AR
H, FRET 2 15% ~20% KN E R B R IR ST,
REXEEFYMEAREHREFRME, HRED
BT ) Ry HLAR IR A o Bl f A A D K 7= et
A, MRS ¥RABEEFRITE, AMUE

RS HEE: 2007-09-10; f&[E HEE: 2007-09-30

BT RERRRIRSE, EENEFEIENIG
B, aRPERARENEOR, HPSEEZHN
[ B IREE, frm Al H R H RS2 80% ,
Bk HMBCESTFE, AR IRELS
(Pagrus major) P EIFEHSESHEEAR
80.5% , #8 #ifi ( Anguilla japonica ) W] B ik
87.3%', BT, REEAESH L. EYEF

fEE R FEe (1981 -), B, wid, MK/ 5T R TEMIE . E-mail: hbguo8110@ yahoo. com. cn



F1H

ERIESRAE : BEIATRIRGL f KRR A T 2RI 59

JERH M2l BEE . AR Tl A #R
BIZHIR R o SCEBRIT T B A R £
BIREAMITR, @B E T SRR
TN, 7K™ S0 TR i s R (e 42
SRR o

AR T

1.1 ##

it ( Ommastrephes bartrami) Rz iy K& 41l
KA RRA R R, # R FERAR AN RER,
FBITIB VN (A1 emx1 em), FIARKRE
BUEE A PE & MR B 48 T - 20°C TR A
o

HEAH (IEREEAYERTEERA
") MEAEPEEORE. WEEQRE ()7
TEEBEYIRERAR) . ANEHRE. KEHQ
B [EEZ (£H) BEFRARAHF].
1.2 SLHZE
1L.2.1 SREEEARSNE K. Ko B
B AR B L sk T R, MR A
KBRS TIE o
1.2.2 R R RRRE A 0.1
M NaOH (1 :30, W/V) H (4CF), BEBWHHE
6h, FFR2hFEH1RER, ZFRZEBKEER
i, BT, DERIERIFEER. BEH AR
10% (V/V) THEE (1:30, W/V) t (4CF),
REMFE24 h, SR8 h B L KIEW, ZEHZE
Wk E RSP, BT, ARERIEN .
1.2.3 FEEMEHNE RS HEFT I
e

.24 KREEHSEMNNE [URMAR
(HYP) 1it] (1) JER A IR B & & ry
. MBSEIER [6] WAEHTNE,. (2) #
Bl IR EE S ERINE . BEHRS R LS
WS mL, IAS mL6N fEhEg, &F 130°C 445+
JKAfE 4 h, BU1 mL /KRB FHZEIB/KEZ 2 100 mL,
BHEHS M1 mL FRTFRE S, EBSHE R (6]
W E. (3) KREEBRBCRNITTE,
I = e g 100% SO
IFEHSE(%) =HYP & (%) x R, HT
HYP 5B 5KRIFEH NS ERLZIEMXHE, ¥l
FE [ HYP & B3 LIAH B i R B0 AT 15 IR 2 B
HEE",

1.2.5 Pk g5 7 (1) BAEGK#AIAE,
HHBEARN. WEOR. ARNEORE. MEFE
R B AR B BT R A R T B K A
. KRS AK 1 10 (W/W) K H T B i S
NigsH, FNREEF pH RBEFEE N A, REHK
B EER 1200 U-g ™' fIN AR 28 RN o 7E B A
R, PRUETE E M IR BEFN pH, A% 58 LS 16
JKIEH K E 10 min, 5/ 0.1 M NaOH i pH
7.0, B (20000 g, 4°C, 40 min), FiEW
AT HYP E&MIE, BmAHmERL fin. (2)
OB ARk MR8 B B K 7 050 45
R, EERERBMANESREN Bine, %EHE
®EE. pH. B/ JRY) . NEFEYEENIRER, &
ANHEE#E 4 MK, #Le(4) EREHTIER
I, 2 FE H B IEAT S R K HK 43 sk
2, K3 Pim.

*1 SHEOBHEERBRG
Tab.1 The suitable hydrolysis condition of five kinds of enzyme

EREEES #BE/C W/ /U™ i []/h
kinds of enzyme pH temperature enzyme/substrate time
H 2 HEf pepsin 2.0 37 1200 8
i FE# trypsin 8.0 50
AN HEf papain 7.0 55
Hi B sp 5B H B neutral subtilisin 7.0 50

PR 25 FH Bff alkali protease 8.0

55




60 [ A i H4k
*2 BREABOEXREERSKE
Tab. 2 Factors and levels of trypsin
H & factor B/ C B/ Y/ U-g™! it [E]/h Y He B
temperature pH enzyme/ substrate time substrate concentration
7K level A B C D E

1 45 7.0 1200 2 1:5

2 50 7.5 3200 4 1:10

3 55 8.0 5200 6 1:15

4 60 8.5 7 200 8 1:20
T RYIE (FR/K, WW), TH
Note; substrate concentration ( raw material/water, W/W) , same as below.

*3 AREBEEBHEZRBERSKE
Tab.3 Factors and levels of papain
K & factor B/ C B/ Y/ U-g™! it [E]/h JEYRE
temperature pH enzyme/ substrate time substrate concentration
TKF- level A B C D E

1 45 6.0 1200 2 1:5

2 50 6.5 3200 4 1:10

3 55 7.0 5200 6 1:15

4 60 7.5 7 200 8 1:20

2 FR51He

2.1 BiEaF—RABMS

MR A ATLIE L, 66 R B AR K ™= i T
By, HERGFSAFEENELAR, HEATE
K16.26% , (S#LMELZTEK 75.35% . ZWE,
B fzHh HYP 585 0.82%, B TESEN
3.80%, M HYP FRSEFEANTREZIE
MR, FTLATRIAREL 14. 217 15 B 6k fa 7 o R
EAMETENS3.96% (TH), SEEARK
71.61% . Bk, BFFE AL B H R BUR R E A 2
FEHDER

®4 BEREXRENKS

Tab.4 Proximate analyses content of squid skin %

J4) component 48 content
7K 43 moisture 78.42 +0.77
K4y ash 0.48 +0. 04
M EH crude protein 16.26 £0.32
R fat 1.9+0.07
JE¥E polysaccharide 2.26 +0.03
P AR HYP 0.82 +0.03

2.2 SHMEOEHPEEN
ZME 5 FEABYERG JWER S Fim.

x5 SHMEABEEN
Tab.5 The enzymatic activity of five kinds of enzyme U-g™

B P2 B 7
kinds of enzyme enzymatic activity
HEE 8 pepsin 35 737
AHELFFE P 1478 B neutral subtilisin 111 636
AR JNZE H 1 papain 32778
[ 25 1§ trypsin 20 799
i F B alkali protease 249 494

2.3 S5MEAMEAERKESROLLE

DL HYP & N8 hR, HERIE & H B K
BOR o 5 PR B RS REG K AR TS B A B AR R HYP
TRME6 Fim, NEK6 PHLIFH, 5 MEHE
W E B RS FARNE BRI AR RO S &
B, Bk, e RE A EARNE G EER Bin
B, XFHAGRL R HTT A
2.4 BREABREKBEG

MR B K I 45 2R, EEEE. pH.
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B/ Yy BHE] RV BENE R, SRR HE
4K, HLg(4°) ERRRITERRRK, 3H
BEfR SR P T AL . MIE T 16 HBREE B R /K A
) HYP &8, ZRWNERT Fim,

F6 5SHMEQMKBEES HYP S8
Tab. 6 HYP content of five kinds of enzyme %

HETHBHABRERNZXE>A>C>B>D,
ULHA S0 R R HES O R SRR BE > 1R EE > I &
>pH > B [E] . 7E IE 3850 H B AR R A i 0
WeREE1 120, JREEN S5C, fME§E 1200 U-g™',
pH J38.0, Hf[E 4 h, B E,A,C,B;D,, i@idthzEq
g BIRBUSCR B b B 4 0 E,A,C,B,D,, 5
REABMHCR R HAR—3, FEHITRIE,

kinﬁf?ﬁnﬁme ﬁﬁ%ﬁfﬁn’;ﬁ 53 E;A,C B, D, T HREIK HYP MEE N
H 2 HEf pepsin 0. 66 0.77% , /NF %4 E, A, C, B, D, 44 T 1= BUH
A EEAFE B FJ B neutral subtilisin 0.67 HYP & 0.78% , Frlh, FREE A ESHRE6E 2 57 IR
AJRZE 1§ papain 0.77 JREABCRRAERMFNRYWEE 1 220, BER
B E B trypsin 0.75 55°C . fnEgE 1 200 U'g_l\ pH % 8.0, B}[E] 4 h,
PR 25 FH Bff alkali protease 0. 66
*®7 BREABEXRBER
Tab.7 Orthogonal test and results
A B C D E FERR R % .%El.g/%
HYP isolation rate

1 1 1 1 1 1 0.25 30. 49

2 1 2 2 2 2 0.31 37. 80

3 1 3 3 3 3 0.46 56. 10

4 1 4 4 4 4 0.33 40. 24

5 2 1 2 3 4 0.63 76. 83

6 2 2 1 4 3 0. 65 79.27

7 2 3 4 1 2 0.35 42. 68

8 2 4 3 2 1 0.24 29.27

9 3 1 3 4 2 0.67 81.71

10 3 2 4 3 1 0.20 24.39

11 3 3 1 2 4 0.78 95.12

12 3 4 2 1 3 0.72 87.80

13 4 1 4 2 3 0.73 89.02

14 4 2 3 1 4 0.70 85.37

15 4 3 2 4 1 0.31 37.80

16 4 4 1 3 2 0.54 65. 85

K, 1.35 2.28 2.22 2.02 1.00

K, 1.87 1. 86 1.97 2.06 1.87

K, 2.37 1.90 2.07 1.83 2.56

K, 2.28 1.83 1.61 1.96 2.44

k, 0.34 0.57 0.56 0.51 0.25

k, 0.47 0.47 0.49 0.52 0.47

k, 0.59 0.48 0.52 0. 46 0.64

k, 0.57 0.46 0.40 0.49 0.61

R 0.25 0.11 0.16 0. 06 0.39

{E: A s B pH; C F/JRY; Do i (h); E JRYIEE

Note; A. temperature; B. pH; C enzyme/substrate; D. time (h); E. substrate concentration
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HRIE BB K A IR 25 2R, HR B, pH.
B/ Y. BE. R ENER, BMERFE
4 K, H L (4) ERE#TERREK, *HH
EfR S T itk MRE T 16 AN [ B K i
W HYP &8, 45RmK8 Fin,

HESH{BHAEKERNZE>A>B>C>D,
LA R R AP R I ok BE > IR E > pH >
InEgE > BfEl, ZEESCIRE P RAEER &K NEY

WREE1 120, JRBEDN S0C, pH 24 6.0, finf& 3
200 U'g_l . BfE] 6 h, B E,A;,B,C, D5, I8 o % 2=
SrHTis B R BUSCR S 4r iR B 44 E, A, B, C, D,
H5ARAAMBCREIF WAL -3, M5 H#HTR
iE, 753 E,A,B, C, D, 54 T iRILK HYP & &N
0.78% , /NFikH4H E, A, B, C, D, 54 TR EUH
HYP &8 0.80% . LA, AJNZE HEEHR BUE
JB R B SR B A SR IR R BE 12 20, IR BN
50°C ., pH k6.0, finf§&E 3200 U-g™'. B[ 6 h,

*8 ANEEEABMEXRKER
Tab.8 Orthogonal test and results

\ R ) b P EWEm% HE %
HYP isolation rate
1 1 1 1 1 1 0.32 39.02
2 1 2 2 2 2 0.43 52.44
3 1 3 3 3 3 0.52 63.41
4 1 4 4 4 4 0.58 70.73
5 2 1 2 3 4 0.80 97.56
6 2 2 1 4 3 0.73 89.02
7 2 3 4 1 2 0.64 78.05
8 2 4 3 2 1 0. 46 56.10
9 3 1 3 4 2 0. 66 80. 49
10 3 2 4 3 1 0.44 53. 66
11 3 3 1 2 4 0.74 90. 24
12 3 4 2 1 3 0.70 85.37
13 4 1 4 2 3 0.72 87.80
14 4 2 3 1 4 0.75 91. 46
15 4 3 2 4 1 0.42 51.22
16 4 4 1 3 2 0. 69 84.15
K, 1.85 2.50 2.48 2.41 1. 64
K, 2.63 2.35 2.35 2.35 2.42
K, 2.54 2.32 2.39 2.45 2.67
K, 2.58 2.43 2.38 2.39 2.87
k, 0. 46 0.63 0.62 0. 60 0.41
k, 0. 66 0.59 0.59 0.59 0.61
k, 0.64 0.58 0. 60 0. 61 0.67
k, 0. 65 0.61 0. 60 0. 60 0.72
R 0.2 0.05 0.03 0.02 0.31

{E: A s B pH; C F/JRY; Do W (h); E JRYIEE

Note: A. temperature; B. pH; C enzyme/substrate; D. time (h); E. substrate concentration
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(1) agkhEEFEMREELD, HEE
$153.96% (FH), SREEKEMT.61%, H
AN TR ZRER, SHERTRBLE
L, RRHIIR 2R TR R R E AT R R
EAAHE B, HHARMS. B, k.
Tk, AERHSE T ARSI IZ MR

(2) #mEEABRIKEEAMER FE
RRYRE . IRE . NE§E . pH FIEfE, EidiE
TIRK R H R B R IR R B AR AE T 2%
MR 55°C . INEEE 1200 U-g™' | JRYIWRE
1:20, pH8.0, M4 h, HmHEEKKREA
EEN11.08% , $RERN95.16% ,

(3) #mMANEABRUREEAMEEE
BURIRYIVEEE . REE. pH. INEGECFIES ], dEiT
IEASIREE AR [ B 32 Bl e i R e T
SAAMF R 50°C | hnEgE 3200 U-g™' | JRAIHK
JE1:20, pH6.0, BfA] 6 h, BLEHSE]M KR RE

HEEN11.36% , REEHN97.56% ,
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