FARF=WIRF5E 5 % Nat Prod Res Dev 2019 ,31.887-894

K8 Bk e FIRM T E RS A5

BB KES AR B B R

VBV TR A YR S TR B T DR TR BT A R A ) T
B pg TR A SR BE R B DT R SR ) TR B AT BR A W, U 723001

 EORARE R R SR BT 2 55, BRI B 7 K P (0 38 A A A3 B AR S 40 A 6 e L SR PTG 325 Tl
VTR TR SR UG R BB A0 3, LA SAAL BT I BB G SR BRI N i RIBBOR A R BB AR T 24
P, IR AN-WT TS TEAN LT A0 SR ASURTE e 350RORH B T (S0 B 0 28 R o e, T b Stk o 45 SR
B Ik B R IR T 2 55 S A AL VR JE 1.5 mol/L JRUBHEL 1: 15 FREUEE 45 °C 2B {4 PR PR IK 0.165%
TG Bz JEk R 3R 1 5 A KRG 4 A 214 nm, Fy L J 06 3 RIS P 6 R P A € 32 2 A, X U B 5 | Pl 2 T
5% 30.51% , X ¥23E B HJL MV R R 54. 17% , 57 ik B (0, 25 B — 2 IR A Sk g

SRR KM s AR IR T Bk
FE 425 :R914;Q71

DOI:10. 16333/j.1001-6880. 2019.5. 023

SCRRARIRAD ;A ST E42.1001-6880(2019)5-0887-08

Extraction process and antioxidant activity of melanin from giant salamander skin
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Abstract : In order to optimize the extraction conditions of skin melanin from giant salamander,the composition of skin mela-
nin and its antioxidant activity in vitro were studied. The melanin of giant salamander skin was extracted by enzymatic method
and alkali solution acid precipitation method. Taking sodium hydroxide concentration, solid-liquid ratio and extraction temper-
ature as factors and optimizing:the melanin extraction process. We also determined its spectral characteristics by ultraviolet-
visible spectroscopy, infrared.spectroscopy, ultra-high performance liquid chromatography mass spectrometry and its antioxi-
dant effect. The results showed that the optimum extraction conditions of skin melanin from giant salamander were sodium hy-
droxide concentration 1-57mol/L,solid-liquid ratio 1: 15, extraction temperature 45 °C ,and the extraction rate of melanin was
0.65% . The maximum absorption wavelength of skin melanin of giant salamander is 214 nm,which is composed of two pig-
ments; eumelanin and.phaeomelanin. The scavenging rate of superoxide anion radical and hydroxyl radical was 30.51% and
54.17%  respectively. In general , giant salamander skin melanin has antioxidant activity in vitro.

Key words : giant salamander ; melanin ; extraction process ; antioxidant
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Table 1 Factors and levels of orthogonal test

S SRLHIE A FHICLL B VR C
Level Concentration of NaOH Solid-liquid ratio Extraction temperature
o (%) (g/mL) (c)

1 1 1:10 40

2 1.5 1:15 45

3 2 1:20 50

1.2.4 RELEEE TS
1.2.4.1  Hh-0] DG

BURSG Rz (T 0. 01% S AR T, =
B2 A BTG VRS O 30 min, il 15 K65 57

R FINAT LI TN E 200 ~ 800 nm
R M5 B €8 R WA WO, 22 1 WO (B R 0 4 28 Ak
2k e

1.2.4.2 56
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Fig. 1  Effect of NaOH concentration on melanin

extraction rate of giant salamander skin
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Fig. 3 Effect of extraction temperature ‘on melanin

extraction rate of giant salamander skin
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Table 2 The'result of Orthogonal experiment

S (A) FEhIRE (B)BHH LE (C) $E MU FROR
No. Concentration of NaOH Solid-liquid ratio Extraction temperature Extraction rate( % )
1 1 1 1 0.43
2 1 2 2 0.33
3 1 3 3 0.10
4 2 1 2 0.26
5 2 2 3 0.29
6 2 3 1 0.57
7 3 1 3 0.26
8 3 2 1 0.43
9 3 3 2 0.29
K, 0.86 0.95 1.43
K, 1.12 1.05 0.88
K, 0.98 0.96 0.65
R 0.26 0.1 0.78
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KGR R LI MG s ANl 4 frs, SRR
22 S R H ey ) 80, T 7 A T S G Sy
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TR T PN R AT i i A 35 R T a2l X 5
(AN [ >F 15 3 4 8 €5 3R 04 S R R IS8 K 7E 210 nm
FEi—B0o RS AR v o 4 0 o £ SRR R
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R3 FHEDW
Table 3 Analysis of variance

T5 24 SFJ7 A F ¥J5 FiH P
Source of variance Sum of squares Degrees of freedom Mean square F value P value
A 0.011 2 0.006 0.489 0.672
B 0.002 2 0.001 0.088 0.919
C 0.107 2 0.054 4.638 0:177

"2 Errors 0.023 2 0.012 - 7

JSF Total 1.117 8 — - _

H:Fyos(1,2) =19,
Note: Fy o5 (1,2) =19.
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Fig. 4  Ultraviolet visible spectrum of

glant salamander skin pigment
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Fig. 5 Infrared spectrum of giant salamander skin pigment

2.3.3 UPLC-MS/MS #H

FRA R (Y FEAGE 1 S — SE LA SR I A 1 | W R
[F]ERE 35 AN B B IS TR . S SR R 4
MiEZ A RRAZMBERAR, BRORER
5,6- " L5 We-2- 32 iR ( DHICA ) SR R A1 5,6-—
FRELNG e ( DHI) A8 225 45 TR, 0t 28 60 22 2 f 2-
S-2 2R TN 5-S-2F2 I 2418 R A5 Wi 2 B Ay 2R 1A g
ERTAEY . HEL 6 Al SR 1% — 2 We-50% H
RGO , = MR R R A A AL, it £
TR 43 85 5 A5 B K 3C PN (3 0, LR B3 B[] 43 53]
290.90 F12.15 min, RH MS 5, il 15E+
BTy 5k m/z 258 Fil m/z 283, 4545 HL A0, 2 I
JIot B 1, 22 B AR ok A R A e T S A A
ARG Bt ol 257, R 5-CR (%) ) 4-(&R
BiHE) -TH-IL G 23R 2, Ay L PR A5 3R 1 o e ol 7 ™
Wz — LG B AHXS 40 BT ol 282, 4 FK K 6-
(2-ZHE2-F2 B8 ) -2 He-4- 52 FL R Jf Wk ( BT-
CA) , IR AR AR ) 2 — X N ARG P 45
F e TA B FTAR . W15 ], R R ik £
FE AR ARAMR AR A RA

AR R SRR AR ILF haigm) BB A
# &4 75% i) DHICA F120% ) DHI'™' 4y 5%



892 FR YIRS 5TT & Vol. 31

RHEEEEA S LA R R AR @3 SR R SRR E R SRR WA R AR, h
TR XS BRI T, N SIS REFEY Hen] W R FEAEY) S RS R R B 4L Rl
HBEARE, Borges 7 X AMK K BERMME  MERHAR.

2hw
100+
1004 =
283 258 100-] 0.90
. 4 5 B R . BmA %
8 g 8
3 E ol
é < Zxs #3
= b < 15
H # 1o B
] N
1.00 2.00 3.00 4.00 5.00
ol L Lt - 0 MJ .‘I | ’ [ T 5 Iif 1]
2 U L X “ X Y 5 Time(min)

TrivrT Trerey T T T T
100 200 300 400 100 200 300 400

Eo6 KEiEEEN UPLC-MS/MS S
Fig. 6 UPLC-MS/MS spectrum of giant salamander skin pigment
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Fig. 7 Chemical structure of giant salamander skin pigment
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Fig. 9  Scavengingcurves for giant salamanderskin

pigment to hydroxyl radicals
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