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Research progress on plant melanin
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Abstract; Melanin is a class of biological pigments with complex chemical structures,and it has a great

potential application on food, medicine,cosmetics and other industries. The extraction process,physical and

chemical properties,structures and physiological functions of plant melanin were reviewed,and the future

research trend was prospected.

Key words: melanin;extraction process;physical and chemical properties

) 2 4 K (melanin) & —Fp Jg & P 1) K5+
WL AT TR RN A TR A TA
BLIE R T A5 M 5 5 PR RE A& 7 . RAEIR R 1Y
ZERTT LUK A R R 2l 2 R3S — KON AER
2 Wy S HoAR AL G AR 10 e & 72 W) 5 ) — 2Nk
a2t BFIE R A ) B 0 3 LA O G s R
PR 28RNSR K B A RS T RE X A
HEAEM . YR ORE S AR 1 E TR A
XF AT 25 I TR L a1 Fe,Mn, Cu 55 5 [6] i, A
XA R AR S YRR EE N 22
S VES B AT BB IR]  w iz R T Ok b
P AE A 0 AR AT A T Y
FHHG SR e T

H Al AT ST 25 B Ak e 5 R ) 68 45 Jr il

* [k HH] 2012-10-18
(AT H] BEPY AREARE A H (2012]JM2017)
[P A

MHEYRORCEA TP MIAR, ARCEZXE
Yy RO R S BT 2 BRAR P BT L 45 4 U e R A
REHEAT T 2838 P XY B G R B s St AT T
Jre B2, DL A A ) PR 0 3R IR AT R B IR A T
KMARMZS%

1 EYBROKARRT S

MY RBOAZNR T ZMBR L. Bl m A m
VR TSV TR VRIS 5 v 7 4 B A T 1
1.1 mikREE

PR R VT R R U Y R AR W ik, &
R T HLV T 0T A R b T A B T L RO
Xof PR €8 R e B M R A D OO 2R R AR
o HLARTEAED R B R 10T ) 4 E B

HFERA963—), B BV L N B, FENFRA Y 2EDS . E-mail: mym63@sina. com

GEGEE] BHFIFA963—), @, BTG N, 47, FENF KR Y L¥ 5. E-mail: yangx{@ sust. edu. cn



190 P A e MR K 0 AR

#%

FRAREATHROR AP GG PHREAR
AR EUT 2008 ok A 1.0 mol/L NaOH ¥ 3k #2
BRI L ZER R L 12 20(g/mL) . pH Ky 2.0 19 454
T EEERE 4~6 h, B YRR R 1.2+
2.0) % AR (36. 542, 1) Y% s R4 A6 B0 % i 4+
T Z 0, R A 1.0 mol/L NaOH ¥ ¥y $ Bt
LR 1 s 15(g/mL) 2 F R, 18 42 2 kL, Ik
ShoHRM B K (93.351.8) % . B FaifE R
(34.7£1.5) %, T HEFE & B, H ik R i =% Fl
TROAXMWEARI T Z N HE&E S8 3%
NaOH 7 80 CH2H 1 h, 425 2 &, JijE pH {H N 4
U TREAZNEERN13.07% ., RHEH%ESH 10%
NH; « H, O %W AE R #EIOA 4545 2009 B 45 75 %A
2 mol/L HCl W8 pH 2.5, #5512 h J5 i &
Oy B S REAEFP 7 R 2B (0 R KL S A5 R 0. 3426 (LA
JERA W) . Wk RN Y T AT R A
AR E AR, 0.5 mol/L NaOH #£ 60 CF
PEUL 2 BRI 12 h, 5 FR K A AT BILVE 370 Uk ik K
REVTEAL , e A B F AR 4.73% ., %

A0 G A K L LA 5 O JRORE, 1T 1 mol /L

NaOH, 7ERHE 1 2 20 (g/mL) (42 Uil B 60 °C 2%
TR EEH 4 hy I A e Fh iz B RS Rk
8.33%.,

7 7l O R B B S T A% 0 1 B — B A i B
St bk R R M 75 B A SRR R L A
e WSl DN IE S EA PSS 22 =
R B FH RN Z O MR 1 10 h, >R H
IEASIR I o B FZ R RS 50, 1 0. 01
mol/L NaOH & & , #£ 80 “C #2 Bt 15 min, B It
1:2(g/mL), MM 24 kHz, Zou %" ffi 1 #
FOATBIIR B R Hop e KL B A TR
250 WL 3B AL S B0l  JEIURE 63 °C R I
1+ 43Cg/mL) , 2 HUFA] 36 min, 7E M 4511 F B4 %
FRERA 120,05 mg/kg., HARTEAES R 7 B
i 4 TR T 2 B BE WL Rh R MR A A K H G R
TR EAEEFA M EERIETZ N A1
mol/L NaOH % ¥ A #2 B, 78 BL W H 1 ¢ 20
(g/mL) I3 450 W R AL B 25 min, M
YR FHNO5.3+F1.5) %, B KA fF H(37. 4+
1.5) Yo s RAEAE A KB 3l Bh BB R Uik T 25
A 1. 0 mol/L NaOH ¥ ¥ b £2& B 7). 76 BH W L
1:15(g/mL) A IIZ 300 W FALTHE 40 min 5514
TR R R (94, 8 1.5) %, B o F 4l i Ky
(35.4£1.2) %, BRAMEI R % 4% NaOH

W mBT A AL #) (1% Na,S,0,) 3 5 T 60 °C
A E 50 W R $2 B 40 min J5. ] 0. 5 mol/L
HCLHY pH o 2,808 2 ho trifh B AR KRR
3.62%,
1.2 EEREE

SR FH SV P RO (0 3R L SR U FR 3 TE i R4 , ok
T TR S I B s L B R T BRI B R R
B A SEN R B R0 A9 O PR A AR LY
RAET 28 0 0.1 mol/L #5235 PR BL4r 41 70 %
LR pH=2,F 70 ‘C4£H 90 min, fr &4 5| B A
R P=RA 1.44% , B 2SBS0 B E K
AR RAE T ZLZSHOh DR 8080 &
B PR R, fE R EOR SRR AI LG 15
(g/mL),pH=1.0,(80+1) °CHyfE & &/ T Ml 1
ho J T BRSO Y RO rh B 3 IR R R L
TN Lh 656 LB B 7E pH 2, BEHUE JE 75
TR U R R i B AR S A B S Atk -
R FH 0 il By DA R OK v 4 HORR 8 22 58 1 1F A 18R
R IAR ) T 22500, LL 80 %% & Wk 4 L5l
ERHE L = 20(g/mL) , G T4 480 W, 42 i i) []
2 min Z&F FHRBCRIEE] 3. 2%,
1.3 BERiGIRE

T AR Al A TR W 4 O 8 R A i il . B
THRE R ROR . BT 2 DY N K AR R R
0,3, 38 o B DR 2 I A R R 2R L R Rk
11.0 mol/L, B ek 1 ¢ 40(g/mL) , K fif L JE 55
CL 4B E] 3 h R UL A F FAREURE Ry 3. 412, 1%
SR B T KRR 8 R A R e O L 3 A A R
Filmm M E 2 itk T A kAR 2y 0. 125
mm, & | 0. 5 mol/L L&, BL b 1 ¢ 20
(g/mL) 2 $EBF[E] 4 h, $& BOR B 80 °C, 7E I 4% 14
T BRRE EOKS P B R R BCRIA 70,20,
1.4 BEBRFRN

A — BT A Ty v T A PR B 55 R L B
KPR — Mk B A s e it R xR 3
BRER PR E . TURFERIESGHEN. &
T S5 BIF T 35 22 B R0 R I B AR U 1 R L 4R
Bk 1.5 mol/L $h 1R 5 M R4 5 75 % & B 1 1A
U 1 4,88kt 1 s 25 (g/mL) , 2 BOR FE 80
Tt 1 h, FESEARRBEE R RA
FWIRI T 2R B4 70% £ W5 0.1 mol/L
HCl (pH=2) R & /E NI, BH 1L 1+ 5
(g/mL) EHGREE R 70 °C 32U E 2 h,



% 8 3]

Th 3R R A AR W) RO R AT T 191

2 AHYR AR B

2.1 &BESM
BEFEEASBEAE, TS &85 7 ek
BT R TR A X S A R B PR R
o AR R AR 1 R X 28 B 3K T L ) 4 B
P A AAE T 3 o R AR A R N A 45 S L
4@ BT AL 2 sz A AR T 1 Y (R B R
5 45 I8 B T RO A5 A 2R i FLAR B A0 i e 37 3 R
(ROS) FIEA 2217 K 1 i 35 55 o 36 2 w495 8 14 g
FI L T LA EK Y 4 IR A MBI O O 22 B
MATH ST . RGBT & B AL T F
BRI S5E8E T MPUEAR BHT BE &Y.
PHEARIIEFAMR, KARBEEKHK0.05~0.3
mg/mL i, HE5E&EE FEASRERLAG L4%~
3.2% ., W R DR AL E AT WOk 2%
AN WO TE FNET A R B9 T LA B A A R
5 Cu M Zn®t B AR 45 R BoR, Cu*t M
o’ 5 R PR B G S Y Re R HE L A RO
P ZE R R A S 25 AR AR Hop Co®t g ik
VEF B &5 A 22 [, A% pH (A TH &, 1025
FERARPMELMEASM AL S Cu™ W6
FIt IR, UL, Cu®T 1 Zn® T 5 A Fh L 6
EPmk L EBAEEN EEMAEEBS S TE

AN
[SY

2.2 RHIBEM

Y RO R B A SRR E M Z 2 RS R
P ST 3 R H PR £ s IR i UR R A T B T
WHR., PRE KR TRERBARE S EOTH
FBAFEN R e, KM SGEOHBOEM L,
BB ARG A REE AR MR AR,
2RO A A Lk 3 W AT Wang 5 43 i X B
SEACHT K R H REAEFD T H rh PR R (b R
PEEAT T 09T, & B0 3 40 28 0, 38 0 35 Ol T 44, L
i WU B2 52 ) LA b R PR R Y A AR B (R R
TR X R B H AR AR AR AR BT A 1L
TP AR AR
2.3 HftHER

WFox 0], 2 0 B e 3 00 it AR kb R A 2
pH Xt H 7 S A 5 0 A £ R R W R A R
J P A0 2V T O L s AT 3 e et PR R
KNG Z i BN Z R, Bk pH &1
I D) (4 AR AT AR (0 AR 0 A kg ARE
WFE R I LA Bz PR 2B pH (B A9 14 R 06w

AR S T 28 1R A A TR A X LG S R L A AL
Pl LA R B . PR PR R 0 3R LA T AR A D
T S 8 A5 IE R A B RO LA A £
U £ i Fe' ™ (Cu™ 1 Zn® " [l

3 YR ORMNEHIE

ROFRE—MEME RN RS FRAY EE
TARKMAPER . 5E AT 20 82K % K0+
Yy IR 45 AR 5 43 . H A X 40 3R 25 44
BIWF IR 3522 % T BT 40 A (TR Bk (R Ak
(UV) ¥ BT A LR (ESR) 3 LA K AL 24 R %
H X Sy A S e TR B e R R B,
308 Ty s PO BOR RS L O T HORG i 1 A 27 25 i AR 2D
BHHGE ., WA AN N B K A FOHL R T U TE R
FIAE o PR 28 A1 63 FLT AP 61 4 0 L BEOK B €5 ]
AEJE Tl WE B AR oK By AR A B K, B
SET LR T R JRURHE B R R SR A 2T b
ST DN A G R A R LA AR OR I A A i)
IR F S R SOl SRR I Y S
Pl AR S HEAT T % 25 R L H i AL
SERh R A FOR WAL R4S K B R IR A R A
AR OR A Oy F2 A8 s H R SRR I S R R
o K| WE R RSB 28 I R TR A R B K, W
BT R R T B R T A EE W E
W) S5 o SR FH A 400 R i ) B T A v R
M 1 mg REAERR 7 Bz B0 3R P R A A Y
F 12,5 mg 0K W, HIRIESECC RN R L FEE
FROAZHER TR EMRELEOTIEY. K
0 I T B AR A3 BT L AR AL P 2 AR R
KR DAL DN IIRBEROE D E
B RO T R R AL 2 FhAE @, 1l o B
FAROE D FESAREHAOA  REEL AT
AT AT 3 Bl AL (L FF, 2 Fh 2B oK (0 R
)0 A 7S Bl W o Ay ] 2 0 ok LM

4 YRR A IR

ROFAEER B W20V 0O e 2 B L R oy
RO G A X NMA 558 B TTR FeMn, Cu %5,
WA EFRME. RORADOR—IOCRI PR
SER) A AR TR RN S e AR
HIG 2 — 2Bk SRR R . AT T3 & B
BERHAPIETE OB RTINS ARAE 5
EH.



192 P A e MR K 0 AR

#%

4.1 EHBEHER

Bl X BT 5T A% TR A AT & BT B
I HH A 25 e O 1 190 B RR YT BRI, T R R
I = A TE 5 1 B L 1 R AR 5 Rk 24 A
RS, RN G T B2 R A R W
FHH RV bR IE M 25 R R R R B R TEBR A
FEE S £ B DPPH « > « OH> O; ., KB
JRE @ E X DPPH H i 584 R 19 W BRBe J1 . Bk
WA Ay I E T A R R B R A
BHT FIHUIR LR (Vo) 5 B A i 3L 68, 45 R 3%
B, LA o g B0 38 HL A SR I R A H B T
Ho R Hz30 BHT i &5 1 Ve . 16 B 48 &0 5 7 14 g
JimF BHT Al Voo 107 Fh i 2B @ R BT 1R &
fefR i B DPPH H il & (AR B 1 KT BHT M
Vst vl fE Ry f 7 i1 38 5 RE | F BHT AN
Ve, A R A R e XA A RERN
DPPH [ #5635 B & 2, HL IG5,y 58. 4 pg/mL, &
—FAEE AW KR BA RN, LR
RERAEY T SR bR B el L7 AP A e e AR it T
WA
4.2 Hb{REEIhEE

W R, BAFE B A —E PR Sk %
et . B R A AL 2 B A S 20rE TR 50
BB I 7 Y R Ak R AR CALT) L 4 H 5% Ab il
(AST) Lh K75 % (MDA) & £ . [ B ] $2 7 i 1k
SE AL W I Ak i (SOD) 3% 4, % BFJIE 45 e H ik A 1k
Yl (GSH-Px) & & 1952 w8/, A R IF T g fn
P, Hung 597 B, 20 B AR A
A YA ALPERE TSR BH IR R AR 7= 1 ) el LA

5 W

P PR R TG AE D £ L 24 1 BTl 1o AR
AR E AR A —E BB DR KRR
B R AR R E MR 2E s O R B A
75 Q¢ )1 75 @ xF pH AL AL BURE G @ R HITE PRl AL
7 PRI X A ) R R B W S R TE E LR LA O
AT = (D4R W] 28 € 22 BRS040 4 5 O T i AR KL )™ i 58
R ) 45 7 3 0/ SR8 A (8 A 8, DA i
T @ FHRATT HARBCR S RO R T 2
OWFFETT K RO 2 Y RIR B AR

(&% k]
(1] TROFIE. 250K v 2B 0 30 (W 2R B 2 Ak B =Pk B 9 A 5% [D]. 6
By TLM K2, 2006.

(3]

[4]

[6]

(7]

(8]

[9]

[10]

[11]

Xu L P. Study on extraction, purification and qualities of black
pigment from black sesame [ D]. Wuxi: Jiangnan University,
2006. (in Chinese)

Pugh N D, Balachandra P, Lata H,et al. Melanin: Dietary mu-
cosal immune modulator from Echinacea and other botanical
supplements [ J]. International Immunopharmacology, 2005, 5
(4):637-647.

Petrosyan T R,Gevorkyan O V, Meliksetyan I B, et al. Neuro-
protective action of bacterial melanin in rats after corticospinal
tract lesions [ J]. Pathophysiology,2012,19(2):71-80.

Dong C, Yao Y. Isolation, characterization of melanin derived
from Ophiocordyceps sinensis »anentomogenous fungus endemi-
¢ to the Tibetan Plateau [J]. Journal of Bioscience and Bioengi-
neering,2012,113(4) :474-479.

WASHE VR, WAL o A5 O 4 B SR IEE AN e B R
[J7. 2l Rl 2, 2012,40(2) : 780-781.,

Dong H Q,Wang Y H,Dong H Q,et al. Extraction of melanin
from the seed coat of Mucuna prurients (1. )by microwave-as-
sisted method [ J]. Journal of Anhui Agricultural Sciences,
2012,40(2) :780-781. (in Chinese)

HAETE O, AR, AE. BB R IR SR A R
(1. i BFsT 597 & .2012,33(4) . 140-143.

Dong H Q,Huang J B,Dong H Q, et al. Ultrasonic-assisted ex-
traction of melanin from flowers of Mucuna birdwoodiana
Tutch [J]. Food Research and Development,2012,33(4) ;140-
143. (in Chinese)

R R AR A H I R SR TR O R AR U
mfkdl L], Z 8l B2 ,2009,37(23) :11176-11178.

Wang Y,Wang P Y, Tian Z H. et al. Optimization on the ex-
traction condition for melanin from rapeseeds of Brassica napus
L. [J]. Journal of Anhui Agricultural Sciences,2009,37(23)
11176-11178. (in Chinese)

Lo O Y LI = 0 L U R R e 3 N AN
e ER RSN (1] & & TolkRHE . 2005,26(8) . 141-143.
Liang M, Pan Y M, Tang M M, et al. Extraction of melanin
from Osmanthus fragrans’ seeds and its’ stability [ J]. Science
and Technology of Food Industry, 2005, 26 (8):141-143. (in
Chinese)

e LB D SN AR S LA R B SR R R I BT

LI]. PEAe AR ARARE £ K 2 2 it B AR B2 ML, 2007, 35 (5) : 120~
126.
Yao Z Y,Zhao Z,Shi Q H,et al. Isolation of melanin from tes-
tae of Prunus ameniaca Linn [J]. Journal of Northwest A&.F
University: Nat Sci Ed,2007,35(5):120-126. (in Chinese)
A SR, W A AL NN TV R LAY A e TR 0 R R I
T M5 [T, £ Tolk R4 2012,33(2) :295-299.
Li J,Zhang Q H,Lan J J, et al. Research of extraction tech-
nology of the melanin from core: Shell of wild apricots using
response surface analysis [ ] ]. Science and Technology of Food
Industry,2012,33(2) :295-299. (in Chinese)
B B fLek e BSHTDVRUCFEEEROARN T
W5 (] IRl Bho7 . 2012.40C1) - 242-244.



% 8 3]

DFHERE A

R BT 5 B

193

[12]

[13]

[14]

[16]

[17]

(18]

(191

[20]

[21]

Xue F, Gao J, Zhang L. Study on melanin ultrasonic-assisted
extraction from banana peel [ J]. Jiangsu Agricultural Sci-
ences,2012,40(1) :242-244. (in Chinese)

Zou Y,Xie C Y,Gu Z X, et al. Optimization of ultrasound-as-
sisted extraction of melanin from Auricularia auricula fruit
bodies [J]. Innovative Food Science &. Emerging Technolo-
gies,2010,14(4) :611-615.

Bh A BT MR S5 NP IRICR AR R EA R T2
W [T, B4k T,2011,40(11) : 1915-1917.

Chen S,Wei W X, Liu Z P, et al. Study on the extraction of
natural melanin from Mucuna macrocarpa Wall [J]. Appled
Chemical Industry,2011,40(11):1915-1917. (in Chinese)
Moo, H ot LS BRRAaZ MR SRR [T
BRI ,2006,27(12) :304-307.

Zeng K,Huang B, Wang J.et al. Extraction and refinement of
melanin from black kerneled rice [J]. Food Science, 2006, 27
(12):304-307. (in Chinese)

Bt P RGE KRR BEKRTROAZMRER [J]. €K
AR 2002, 24(2) :96-98.

LuJ L,Shen F S,Tai J Z. Extraction of the black pigment in
black corn [J]. Journal of Agricultural Science Yanbian Uni-
versity,2002,24(2) :96-98. (in Chinese)

JTE R T IE 31 T o EOKOBE b B €8 3R $R I
L2 L] w92 BB K22 2441, 2000, 21 (4) - 369-371.

Qu Q H,Qian C M,Fang Y. Study on melanin screening from
black rice bran by orthogonal test [ J]. Journal of Xi’an Medi-
cal University,2000,21(4) :369-371. (in Chinese)

TR AE A R I 2 i 56 v 0 B OK R 6 R Y B 4R
BT 2050 L] P EAR 2. 2010,26(3) . 86-89.

Zhang J X, Bai X J,Zhou Q X. Study on melanin extraction
from black rice by microwave and orthogonal test [ J]. Chinese
Agricultural Science Bulletin, 2010, 26 (3): 86-89. (in Chi-
nese)

B BN FER. RAHBRORERTZOR [1]. %
AN B2 ,2010,38(13) : 7162-7164.

LuJ L, Cui C D,Nan C X. Extraction process of melanin {from
Chinese onion seeds [ J]. Journal of Anhui Agricultural Sci-
ences,2010,38(13):7162-7164. (in Chinese)

B Rk B B, A BURE T oK (Zea mays L. ceretina

kulesh) FER PR E R M ST Z W50 (1], o EER IS . 2012,
31(2):153-157.

Yang L, Zhang H J,Zhao R, et al. Extraction technology of
corncob pigment from black glutinous corn [J]. China Brew-
ing,2012,31(2):153-157. (in Chinese)
IR, 25 IR i 5 M. SR 5 e R A0 R AR AR A B A o
WBTZE LI, 5T AL AL, 2000(6) : 17-18.

Yang X Q,Li Z Y, Yang Z H. Study on melanin of extraction
condition and basic characteristics from buckwheat [J]. Inner
Mongolia Agricultural Science and Technology, 2000 (6):17-
18. (in Chinese)

ECU - TS (=0 QU LE R Y N R (A g
[J]. & B2E,2004,25(11) : 198-200.

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Wang X,Gao Y. Study on black pigment extraction and purifi-
cation technology of black sweet corn [ J]. Food Science,
2004,25(11):198-200. (in Chinese)

Krol E S, Liebler D C. Photoprotective actions of natural and
synthetic melanins [ J ]. Chemical Research in Toxicology.
1998,11(12) :1434-1440.

Nau-Staudt K,Nau W M, Haefliger I O, et al. Lipid peroxida-
tion in porcine irises; Dependence on pigmentation [ J]. Cur-
rent Eye Research,2001,22.229-234.

Rozanowska M, Sarna T.Land E,et al. Free radical scaven-
ging properties of melanin interaction of eu-and pheo-melanin
models with reducing and oxidi-sing radicals []J]. Free Radi-
cals in Biology and Medicine,1999,26:518-525.

Szpoganicz B, Gidanian S,Kong P, et al. Metal binding by mel-
anins: Studies of colloidal dihydroxyindole-melanin, and its
complexation by CuC [ ) and Zn( [[ ) ions [J]. Journal of Inor-
ganic Biochemistry,2002,89:45-53.

RBELE BLLIRIEN, AR R R E R R 4
JRE AR AR RIS (1], & Tk B, 2007, 28
(1):179-180.

Zhu Z R, Wang K,Pan Y M, et al. Study on melanin of re-
duce,metal ability,metal contents from Osmanthus fragans’
seeds [ J]. Science and Technology of Food Industry,2007,28
(1):179-180. (in Chinese)

WeR LR AR LB B IR RE RS Co® T Rl Zn?T
e B WESY L] AR B K24 B ARBE 0
2008,36(3):197-202.

Yao Z Y. Li K Y, Zhao Z, et al. Investigation of Cu®" and
7Zn®" binding in melanin from teatae of Prunus ameniaca Linn
[J1. Journal of Northwest A&.F University: Nat Sci Ed,2008,
36(3):197-202. (in Chinese)

HoORLVRAN.EHEW.E BERBOENOREE LA R
TR (1], LRk R, 2008,36(26) :11527-11531.
Shan L,Xu L P,Jin Q Z,et al. Stability and free radical scav-
enging activities of black sesame melanin [ J]. Journal of An-
hui Agricultural Sciences, 2008, 36 (26): 11527-11531. (in
Chinese)

YRR R B U AR TREE AR B TR0 B AR IR i
T e R R A A [T, B W9 i 45 & FL 2 K244 i 2007, 29
(4):37-39.

Li W L,Zhang Y P, He B, et al. Analysis of stable elements
and effect on Helianthus annuus Linn’ seeds melanin extrac-
tion [J. Journal of Kunming Teachers College,2007,29(4) ;
37-39. (in Chinese)

3 R 3 G O N R LR SR (0 DK N N R R 0
(070, I ZR AR Ml R % 4, 2006, 37(3) : 369-37 1.

Zhang L J,Zhang J A. Study of extracting melanin from ac-
cricularia and its stability [J]. Journal of Shandong Agricul-
tural University,2006,37(3) :369-371. (in Chinese)

Wang H S,Pan Y M, Tang Y J,et al. Isolation and character-
ization of melanin from Osmanthus fragrans’ seeds [ ] ].

LWT-Food Science and Technology,2006,39(5):496-502.



194 PO AL A BRBL B K= 24 4 (A SRR 2 541
[32] & . REMW. Kk B RO RN [41] Guerra, Elidia M. Eletrochromic and conductivity properties:
[Jl. ﬂ?ﬁ%%‘#’?ﬁ,l%&w(ll);2187220. A comparative study between melanin-like V205. nH20 and
Meng J,Mou C B,Zhang H. Extraction of black soybean pig- polyaniline V205. nH20 hybrid materials [ J]. Journal of Non-

ment and its physiochemical properties [ ]J]. Chinese Journal of Crystalline Solids,2000,12(5):193-197.
Tropical Crops,1998,19(11):218-220. (in Chinese) [42] Hung Y C,Sava V.Hong M Y., et al. Inhibitory effects on phos-

[33] VLK. ikt BORMREmr DL Re S5 M T, pholiphase A2 and antivenin activity of melanin extracted from
1998 (3):10-15. Thea sinensis Linn, []J]. Life Sciences, 2004 ,74(16) ;2037-2047.
Jiang S Q. Study on stability of melanin from oriental blueber- [43] El-Obeid A, Al-Harbi S, Al-Jomah N, et al. Herbal melanin
ry leaf [J]. Cereal®.Food Industry,1998(3);10-15. (in Chi- modulate tumor necrosis factor alpaha ( TNF-a), interleukin
nese) (IL-6) and vascular endothelial growth factor production [J].

(341 WRIG B0 B ZERE A, A5 (L7 B ST 0 3B A0 1 5 O 5T Phytomedicine,2006,13(5) : 324-333.

[J1]. &f5 &8 .2007,33(9) :37-41. [44] Berliner, David L, Erwin, et al. Methods of treating Parkin
Yao Z Y,Zhao Z,Li K Y.et al. Physicochemical properties of soffs disease using melanin; USA,5210076 [P]. 2003-08-12.
melanin from Prunus armeniaca Linn [J]. Food and Fermen- [45] Wk E 2R A8 5B 2 I A Bh oz BB 60 ) B A AR TS v
tation Industries,2007,33(9) ;37-41. (in Chinese) [1]. Mok BH2%,2007,43(10) :59-63.

[35] /AL 2R WL 2 hingh. W T3 3% RD e R 2 AL EL Y Yao Z Y,Li K Y.,Zhao Z,et al. Antioxiciant properties of mel-
fFgE [T, 1’5%%?&,2002,28(5) :638-643. anin from testae of Prunus armeniaca Linn []J]. Scientia Sil-
Ye X L, Li X G,Li J N. Mechanism of melanin synthesis in vae Sinicae,2007,43(10) :59-63. (in Chinese)
seed coat of Brassica napus L. []J]. Acta Agronomica Sinica, (467 ®X  #, WG EF . S50 5 (a2 i T Ak M R K HDWE I
2002,28(5) :638-643. (in Chinese) DPPH H 3L mwiss [J]. &R 5 5T % ,2011,32(1) : 180~

[36] #ARF,EATWH. KRB R G H 5B TN ah A0k B 184.

ZWIEE (1], FERFE . 2010,26(3) :90-93. Zhao J, Huang G R, Jiang ] X. Physico-chemical properties
Dong C Y, Wang S L. Study on the natural melanin resources, and DPPH free radical scavening potential of melanin from tea
seedcoat of black Brassica napus []]. Chinese Agricultural [J]. Food Research and Development,2011,32(1);180-184.
Science Bulletin,2010,26(3) :90-93. (in Chinese) (in Chinese)

[37] WHEH Mz, TS5 HAE R 7 BB Sl & at il (471 FIEF BT, 52 508, 45, S 18 S = W i B A AL 1 T
E Do MR B AL G PEBIE 52 [J ). & S BIF 52 5 0F & . 2005 26 FEBERE [T]. B 55 ke Tk, 1998, 24(1) : 70-73.
(5):145-148. Wang Y P.Zhao M M,Peng Z Y.et al. Progress of studies an-
Pan Y M,Li H Y, Wang H S, et al. Study on total phenolic tioxidative activity of maillard reaction products [ J]. Food and
content and lipid peroxidation inhibition activities of melanin Fermentation Industries,1998,24(1):70-73. (in Chinese)
derived from Osmanthus fragans’ seeds [J]. Food Research (48] XUBEF7 . #x  Al.x) Wk, 4. 2 pRAN R G 2 R B 6 2
and Development, 2005,26(5) ;145-148. (in Chinese) JFB G AR Ve T (], v B 5236 05 7] 2% 24 75,2008, 14 (5) ¢

[38] K #i. BEKRFTBRORMAIERMIIE (D] LH LMK 68-70.

2:,2008. Liu X F,Xu L,Liu N,et al. Potection functions of acute liver
Song Y. Study on black pigment and amino acids in black corn injury on melanin extraction from black sesame and soybean
[D]. Wuxi:Jiangnan University,2008. (in Chinese) [J7]. Chinese Journal of Experimental Traditional Medical For-

[39] Hung Y C,Sava V M, Makan S Y, et al. Antioxidant activity mulae,2008,14(5) :68-70. (in Chinese)
of melanins derived from tea: Comparison between different [49] Jeient, Doy s, B 0 FE K 25X 4 ik 24 & 6
oxidative states [J]. Food Chemistry,2002,78(2) :233-240. WA M HER [T & FE,1999,20(9) :9-12.

[40] Sava V M,Galkin B N,Hong M Y, et al. A novel melaninlike Long SJ,Ma W L, Nong G R. Inhibitory effects of pigment

pigment derived from black tea leaves with immune estimulat-
ing activity [ J]. Food Research International, 2001, 34 (4) .
337-343.

and polysaccharide from black soybean on whole blood chemi-
luminescence and on active oxygen [ J]. Food Science,1999,20

(9):9-12. (in Chinese)



