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Effect of decoloring process on the quality of fish skin collagen peptides
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Abstract; Collagen peptides from tilapia skin were prepared by enzy-
matic hydrolysis with protamex, and effects of activated carbon and
macroporous adsorption resin on decolorizing of peptides were inves-
tigated. Based on the decolorizing rate and peptide loss, the optimum
decolorizing conditions of collagen peptides were determined by or-
thogonal test. The results showed that the optimum decolorizing
conditions of activated carbon were pH 4.5, 2% (m/V) activated
carbon dosage, decolorizing time of 60 min and protein concentration
of 50 mg/mL. Under those conditions, the decolorizing rate and pep-
tide loss of collagen peptides were 92. 66 % and 11. 23% , respective-
ly. However, the decolorizing effect of macroporous adsorption resin
was significantly inferior to activated carbon, which the decolorizing
rate and peptide loss of collagen peptides were 83.02% and 30.77% .
respectively. Based on the results of the molecular weight distribu-
tion and amino acid composition., it was found that both component
ratio of 500 ~1 000 Da and amino acid conent of His, Tyr or Phe

were significantly decreased after decolorizing whether with activated
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carbon or macroporous adsorption resin.
Keywords: collagen peptides; decolorizing; activated carbon; macro-

porous adsorption resin; tilapia skin
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IR EE AL TEOK CWE A T AL TG B AL C R A R
NGIR

BB K - A 925 % ] Millipore Milli Q RG # 47K & 4¢
4
.12 U5k

BB HE OHL : Avanti J-25 B, 24 [E Beckman 2 F] ;

pH it: FE 20 B, ffg k¢ ) —46 A 2 (04 C L) A R
NGIR

L2 AN 4 66 BE 1 UV-2600A BL, |- 50 BT AL 2% 4 KR
1o OB 5335 (X : Aglient 1200 %, £ [ Agilent A ] 5

o o 4 Zh & R M : H 57 1L-8900 W, H A H 37 il
SEYIE
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2.1 R R B W& o B TR 5 R & —
W IMAMMESRER INME A EAMN, £ pH 7.5,
50 ‘CoK¥ T AR 6 h ) ol ik /K 18 K 5 min, JKIE R4
B0 (10 000X g,4 °C,30 min) J& » P19 b 35 ol i A % T
SR ) % RS R A K
1.2.2 LS AIKIR SR S0 M B B I K P 25 18 /K % i
JE s AU P i B L VR R ARE i 28 A €5 3 5 T R £
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1.2.3 WMERB A TZMmAe B8, B TR
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TP RN e P D DA R R R AR 4 TR 2k i R R
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(1) pH M5 . 4 8 W 50 mg/mL, 3 4 % 7 i
# 1.00% . B k] 30 min 94 T . % %5 pH X} % JE 1 2
JI52 DR TR €, 25 R IR A8 2 R 1 R

(2) 3% & 5 W 0= 1Y 5% . fE B W JE 50 mg/mlL,

pH 5.0, Bl B [A] 30 min W44 T , 25 2800 M B i &t xt &
Al B T I G 7 S5 IR AL 2 41 B i

(3) JBi B[] 9 5208 - 75 pH 5. 0, 26 I B 50 mg/mlL.,
TR ARSI 1. 00 Y0 B 45 1F TR 25 28 0 i ) ) 27 =l a0 7 g
Ji A I €, 25 R R A 2 % 0 5 ]

(1) HBHEWEREW . 7E pH 5. 0, 1B R ESINE1. 00% ,
JIE B 8] 30 min B G 1B TR, 25 4% 8 MR R X B AR R i R
JURJBE €5, 2% R A 26 11 500

(5) IEZZA S« 78 B A 20 50 1 JE ey b AT 1 2R ik 58
T 3 B0 €0 SRR A5 % 2R A 98 B oK £ A 1 8 I R
A OB AR MWEE ST .

T=[AX0.5+(100—W) X 0.5]x100 (3

K
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B8 pH E AL R B B TR i s L B € e TE] DL R B
BESF 4 A TR N D e B8 €2, 23 R Pk 451 2% 2R 14 5 1]

(1) pH {6 /3210 - 76 25 H #e BE 50 mg/mL, K LW B A
JEAANAE 1. 00% B8 (5 B (8] 30 min 19 4570 T . % %% pH Xt &
A £ 7 e It R €5 2% R A 2R 4 1 S 0

(2) KFLWLBF AR i 35 e (5 < 26 pH 5. 0, B Wk B
50 mg/mL ., B € A] 30 min (19 2544 T 25 58 AL IR B4R B R
Tt g 2 AR f R U G €8 5 A0 A O 6 1) 5 I

(3) JBi o i (8] A 5200 - £ pH 5. 0, 3 B EE 50 mg/mlL,
T FL R BRE AR i VS i 0. 75 Y6 B AR AT 2 2K i I i) o 2 A
i1 7 8 B €6, S 0 IR 45 2K S 1) S i

(4) EPWRE RS - TE pH 5. 0, LW A% g %5 fm =
0.75% 6 i5F ] 45 min (5644 F , % 58 8 (1 Mk X 0 kM
BT Tt A 8, 2 A R4 2 1 52

(5) IEARA S« 78 B B 20 30 1 JE iy b AT E 2R i 58
3 7 JBE €2 SRRk B8 2 B3R A A bR ok £ A 1 I s R DT
A OH B BRI LA TS .

12,5 JJEBKA F a0 i R & 80 A 63
ST o g S K 4 L 9 GPC 3 % 43 7 43 A b
54 Mo fa 3% 4  TSKgel G2000 SWXL (300 mm X
7.8 mm), FLBIAH A LM/ K/ ZRLBER (45 ¢ 55 ¢ 0. 1,V/V/V),
EAE IR 30 °C LW 0.5 mL/min £5£F . ARG 3K 214 nm
X RE AT 2 . AR UE S R AR C (12 327 Da)
0K (6 533 Da) A AL Y 45 bt H Bk (613 Da)  Gly — Gly —
Gly (189 Da) .Gly (75 Da),

1.2.6  SEERR A LA A BRI RS R I AT % B Y 0E Ak
WOIEM B %S AL 110 °CF A 6 mol/L HCl K f# 22 h
JG Sl IR AR R E — W EF 1 0. 22 pm K R
TR R A 4 B B A B R AT AT A b . L R I R
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Figure 1 Effect of pH on the decolorizing rate and
peptide loss of collagen peptides
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Figure 2 Effect of activated carbon dosage on the decolorizing

rate and peptide loss of collagen peptides
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Figure 3  Effect of decolorizing time on the decolorizing

rate and peptide loss of collagen peptides
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JE T AR S R R T R B AR E A 4.5 W A . L
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Figure 4

Effect of protein concentration on the decolorizing

rate and peptide loss of collagen peptides

2. 1.5 IEZAEEE R S0 R R LR, kit
T R B 1 TE S Y 45 ) OKF AR 1 TR A B 2
R 2.

H1 e 2 T 4% DR 30 0 A ¢ 68 3B R/ Dy -
We B = W6 PE TR ik > pH > i 8], AL 25 2R 8« pH 4. 5076

PR BRI 2. 00% B IS [A] 60 min, & [k 50 mg/mL,
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Table 1 Factors and levels of decolorizing experiment
with activated carbon
B i 1 ¢ C I ] / Dk /
KFE - ApH )

wini/ % min (mg » mL~1)

1 4.5 0. 50 15 50

2 5.0 1. 00 30 100

3 5.5 2.00 60 200
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Table 2 Results and analysis of orthogonal tests for

decolorizing conditions of activated carbon

i . Jii AR/ IR R AR/ LR it/

. A B C D y o o
1 1 1 1 1 75.00  5.65 84.68
2 1 2 2 2 76.85  5.85 85.50
3 1 3 3 37315 7.46 82. 85
4 2 1 2 3 46.30  3.63 71.34
5 2 2 3 1 84.26  6.85 88.71
6 2 3 1 2 77.78  6.65 85.57
7 3 1 3 2 58.33 1.6l 78. 36
8 3 2 1 350.93  5.04 72.95
9 3 3 2 1 89.81  12.7 88.56

% ks 69.45 70.68 70.99 70.99 HEFWK: DBAC
2 ks 66.36 80.25 71.91 56.79 &ML %E: Ai1B;C:Dy
B R 8.64 20.37 4.01 26.23

Bt k1 6.32 3.63 5.78 8.40

ok 5.71 5.91 7.39 4.70 HWEFIK: BDCA
K ky 6.45 8.94 5.31 5.38 HIEHZE: ABGD,
R 0.74 5.31 2.09 3.70

gk 84.34 78.13 81.07 87.32

4k, 81.87 82.39 81.80 83.14 HZE K. DBAC
PF ks 79.96 85.66 83.31 75.71 b E:  AiB;CiDy
28 R 4.39 7.53 2.24 11.60

JK A 2 652 0 R /I 2Ry« % P 0 O o > B P i R > B R >
pH, MRALZE R Ny - pH 5. 035 #2578 i & 0. 50 %6, Jid €6, 1 7]
60 min, & [ ¥ 100 mg/mlL,

ik — 2P I T 5 AR E S IR 4 R LA ZR
B DUACTT 23 19 J7 36 6F T8 2 238 0 K 458 2 28 5 T4 AR #E AT 25
TE53 o 45 B0 45 B 2R ) 0 A 2 e A I € 2005 1) 55 i 5 T, 2% —
B, WUETZE (n="5) KB, I P 5k B £ R0 f £F o e 5 ik
1 B £, 2R AT D ik 3 (92, 664 1. 99) %, k451 e b (11, 23+
0.18) %, &7 5 PE4r R (90, 7241.40) % .
2.2 KRELBMBIAER & TZHMRKL
2.2.1 pH{EMM  fE 5 AT R pH A FE e IR K
B0 38 5 IR R AR IR R R A, SiE 2B, Y pH
95,0 B8 TR (4 B €0 R g 42, 7496 B (8 38R AN G 1 5
T kG pH S IR BB SR R Y B % L B pH g 5.0,
2.2.2  KAL WA RE VR i 2 i B 6 R 7
pH 5. 07F 3§ L W2 B4 Jig 48 Jon ko g DA B g I €2, 232 55 43
KRN B T X5 KL i X ¥ TR SR 22 ik Y i
ERCRISMI . DL S8 IR R IR R 2R R A/ o H A ik
B AL BB VR iRy 0. 75 % .
2.2.3 JfantE AR R & 7 Al Bl R G 1R) A 4E
1 B K €, 38 5 KB R AR E W B R kR e, &
¥IHE 45 min A TR E . WL, 8 B @A 25 45 min %
ST 1 VR B N T B A € 55 SR 1 S 0

70 1 24
2 .
3 60 A R 18
‘Bﬂ' )c:u +Hj(*’]l§€%‘ %M
& 550 12T %
e £ =
g &
S40 | A\\‘ﬁ 6
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Figure 5 Effect of pH on the decolorizing rate and

peptide loss of collagen peptides
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Figure 6 Effect of macroporous adsorption resin dosage
on the decolorizing rate and peptide loss of

collagen peptides
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Figure 7 Effect of decolorizing time on the decolorizing

rate and peptide loss of collagen peptides

2.2.4 EHAWEMZW hE 8 M. N EHWE M
50 mg/mL $2 ¥ B| 300 mg/mL W, J& 5K B JBE @ Z N
77,0406 FREZ 41,5106 SR ER 11 ¥ B2 JIRABL 2 5 1 5 ol OF:
AL 35 P e A 0 OR (BT D268 D o ARG €%
ROEFEHWEN 50 mg/mL.,

2.2.5 IEAGKEECR S M R K 4 R Bt
TR AL B N 9 T 52 58 AR 45 N R OKF LR 3L IE ST
BRI 4,
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Results and analysis of orthogonal tests for

decolorizing conditions of macroporous
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Figure 8 Effect of protein concentration on the decolorizing

adsorption resin
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rate and peptide loss of collagen peptides

3 KARMEEREBERKEERS KT
Table 3 Factors and levels of decolorizing experiment with

macroporous adsorption resin

B KLU ARG C Ba)/ D e/
K A pH . ‘
whniE/ % min (mg » mL™1)
1 4.5 0.50 30 50
2 5.0 0.75 45 100
3 5.5 1.00 60 200

HH 3R A T £ PR RO DR AL R AR i G 2 38 1) B i R
o« B VR B > KL W B AR iR S o & > B (] > pHL R AL 25
g pH 4.5 K FL BB A 78 & 1. 00 % i 5 B ] 45 min,
FEEMSE 50 mg/mL, £ 2 X R 5 R 5 m KN N KFL
W B R i 9 0 i > 3R A Mk > iR > pH, R 45 SR A
pH 5.5 ALK BB I 78 i 0. 50 %0 B A B[R] 45 min, &
M Bl 200 mg/mL,

S5 VE A3 A Ak AL U B AR R e B 8 2% 1 R UIE S 5
(n="5) B, JFL W B4 Jig T £ 28 2 (83. 02+ 1. 04) X6, ik 451
RFEHBO.TTH0. 4D % LA TES J (76. 13+£0.41) %6, &5
R 22 B AL W B ARE i Sk 2 D A ) I 355 SRV T 3k

2% 1 TR G R T T e 2 L R B AR L R e
R PR B A A M I R e IR A 2 R 1 2 R R AR
JE R BT R A A I . R AR MR DR VA O R 1 B R AT B
5 SR G SR 2 B B S R N R A A TR A AR I K
TP AR VR B 1 SR IR (E % 2 R 50 mg/mlL,

2.3 BBIZMRERSFEIHNEZN

F A HPLC St it e i AL W B AF g JBE €2 iy )5 27 Al #a
F B S K I 43 F B R AT U 5 L 9 A GPC B4 % e s BK 43
TR BT SR IR 9 F 5. &l 9 A 5 AL
AT G i A 1 e Ik 43 F 5 43 A 4E 150~2 000 Da, i H.
FEALHF 350 Da A1 1 400 Da ft 3. Ho, 4 F R/ F
1 000 Dalffy 3£ ik & i 8 e S5 K A E 4y 66. 3% 5 i F Julio
LDV R B ) % B B R MR . AR Wasswa 220 il 4 /Y
iy T R A A B 22 Ikt /T 1000 Da BY4H 43 i A F)
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A1B;Co Dy

T8Y0FE A AR I S A R U A TR R L 4 T A A LAy
o AIXT R EE R B K F £ K SERKCOR AL S F AR W At
TR I A B AR B A
DR B BT Y AN {E

) I e X £ R i SRR AT B €8 ) L 2 HPLC &l 3%
1 400 Da Py WV A & BLUA A5 4k, (0 350 Da ff) 3 i %)
B8 310 Da, 5@ it 434 43 710 43 A A4k, R LG i T 1
M AD ) - 500~1 000 Da 1) I 5 K 41 43 7 4 /9 o5 b B 8 o
AR 5 1500 Da LA b A5 Ik 20 43 2 s oy B — o AR
U 3R Bk B U] 4 25 G U M R BB RR . D — T
I L WO oA i T e B2 T KR AT B L1, 500~ 1 000 Da
V18 S I PO AL 43 i 1 U 20 L 490 P 8 A T 9 e e O 1 R
XAGEREGBASRGE 2 ME OBE -, ERE,
A I 3 R 2 T — s R A R T L I K AL R B A
e 7 VR R U s R B MR A X K 43 A 5 I I R A T
i HL, Wasswa S0 iF 58 J B 2 0 f J BEMR 0P o T
500~1 000 Da £ 43 JIr ok b 49 F e B o Tl e 1) 280 €0 25 IR
B L AT 3 43 T fE7E 500~ 1 000 Da [ 41 43 7T g 42 5% W 15
KB EEREE,
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Figure 9 SE—HPLC of collagen peptides
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Table 5 Effect of decolorizing on the molecular weight

distribution of collagen peptides %
i
FE 150~ 500~ 1000~ 1500~
<150 Da 2 000 Da
500 Da 1000 Da 1500 Da 2 000 Da
A 1.3 46.9 18.1 15.3 12.2 6.2
B 1.3 51.9 14.5 15.3 11.1 5.9
C 1.1 46. 4 16. 2 16. 3 12.3 7.7

2.4 BREIZHERERESERARMFNE
6 €0 T 20 I D e B R o B A L AR 6. 3R 6 ]
R W AR 9 PP RCHE TR 8 5D 568. 7 mmol/ Lo £8P SR

6 BMEIZXRERSERSENTM
Table 6 Effect of decolorizing on the amino acid content

of collagen peptides

AR F 5/ (mmol « L™1)

LA TR = o) VI )
AR % Bt i {ﬂ% A% k?Lﬂ&WjﬂME A%
Wit )5 Wit s

KE&RB(Asp)  24.8 22.0 11.34 18.8 24. 31
I [ (Thr) 11.8 10. 8 8.99 8.8 25.93
24 % 1% (Ser) 17.1 15.5 8.97 13.1 23.44
A H R (Glw 39.8 35.1  11.71 29. 8 24.92
H &R (Gly) 189.5  161.2  14.97 139.7 26. 28
M A (Ala) 65. 2 47.3  27.46 41.8 35. 89
48R (Vab) 11.1 7.5 32.30 6.6 41.01
E A % (Met) 5.4 4.9 9. 36 4.3 21. 39
S5 AR (e) 5.1 3.7 26.99 3.3 34. 36
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