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Study on Melanin Extraction from Black Rice by Microwave and Orthogonal Test
Zhang Jixiang, Bai Xiaojie, Zhou Qiuxiang
(Faculty of Chemistry and Material Science, Langfang Teachers’ College, Langfang Hebei 065000)
Abstract: The optimal conditions for microwave—assisted extraction of melanin from black rice were
investigated by the orthogonal experimental design. The content of melanin as research index in the extractant
was tested by spectrophotometry. Single factor analysis of four factors such as extraction solvent (ethanol)
concentration, soild-liquid ratio, microwave extraction power, extraction time in several levels was conducted
to investigate their influence on the extraction yield. Then, the influencing factors of melanin extraction were
optimized by orthogonal test. The results suggested that the ethanol concentration should be the statistically
significant factor. The optimal parameters of the extraction process were as follows: ethanol concentration
(80%), solid-liquid ratio (1:20), microwave output power (480W) and microwave irradiation time (120s). Under
the optimal experimental condition the extraction yield of melanin from black rice reached 3.2%, which was
increased by a factor of 1.2 compared with the former data. The melanin from black rice is coloury with faint
scent. The extraction technology of melanin has an extensive application prospect.

Key words: orthogonal test; microwave; black rice; melanin; extraction

055

MUK IS4 B AT IR R R R, LA R R 4 25 FH ik
o SR = (078 FRNE, MBS A EE & A i, VB,
VB2 %5, M L2 3 /R 41 e th AH 24 55 4, [A) I & 55 Fe
CuZn S n 2, H R R CRBD &1 5 R
MY, SAWFRRYT, B R A R S
W, 5 NEAERRE AR R E IR

I, FEORAE Bl PR 2N AL TP AR A B
FROR R RO Z N PR U R WL AT W R SR G B
PR ATIE P B o T PRI R I AR e JR AR R
o —FlopT B 5 3%, oA BRI 1) AR D A R
J 3 MO v AR e SR VA A 124 - &
WL R N o FCrb, HORE S N IR A BRI BT i
LA R AR AR U VEAT A8 I < R T RE R AL

EE&WB b 2 A TR W H (No.2007317) 5 JiEH5 i 2% B fl 255 4 % W) 15 H (No. LSZB200801) .
E—EE T IkEAE, B, 1973 4F AR, b mk BN s, @0, WE 5 10 D R AR W T B R AR S Y o 8 A HihE - 065000 i 644 iR
5115 % B VHIE 100 5 857 iV 27 B A 4 24 B¢ » E-mail: zhangjixiang1973@yahoo.com.cn.

WHE B #8:2009-09-10, & [E] B #8: 2009-09-24.,



P

G T FE A IEACIRIG VRN FROK BB A8 FR A T $R B T 25T - 87 -

e BRI R IEAS IR 125, 5 52 L AR A3 B 4L R
TP S B A FH D 28 B e A BRI ) 25 R 2 6 B2
2R T 5 ) LA it 4 BT PR PR (0 R AR I ) e £
LA, X —RAR TR 50T R AR I R} 2
A -

R0 ATE I ST (1) R0 A5+ JBR 37 U 02 Bt A 27 Bt
TRIGAL, I [7) R 2009 4E 4—5 H .

1 MRl 5%
1.1 X IEAHHX )

PRI R K, T iR 5 T e R T s TEK Sl Rt
TR TEAARF) e ali; 3R, AL T db AR 40 42
AT RS A ], S b4l
1.2 22X AE

UV2550 2 4 -- 0] W73 D6 B2 vF, H A B
D8023C6TL-K4C F by, | Aot 224t 722N W] L
S CICEETE, RS B R A A PR A H] s FA1604N
HL 7R F, b iR 2 B2 A 38 7 B2 7] s SHB- L 34
KA 2 F B 5L, FBMAIRRE T 5 B A 7] RE-52A
T 25 A ISR AE AR ] s ZK-82B Y FLAE T
BRAE, LTSNS .

1.3 X7 %

131 #RBMITZ M ERSDEHT IS
— Fit P N — Ik 91 P € VRV 3 I I — D R 4 T
PRI — B o AR IOR

132 BRABHET TN e R
I 1) 524 1) 100 R BRI L o) PEOK B B SR 4R R (1)
FALINE R (G NPS R S W o ~ 3D W S DN BV <17
Wi, AR 5 K IE ARV et T2 4. a0k
JEEETHIN T WG BE AR, 15 Ry 8 22 IR (W b

DIk D2 IR R R %KL 2.0000 g 5 5 47,
53 E T 250 mL AR, ZEBAR S IR 1 min, &
B ol 60% , BHE L (g/mL, FED K 1:15 BFI41E T,
Oy AR TR D% R 160.320.480.640.800 W 114 1F
PR HEAT PRI . KPR N S0 mL [ A S
FH 60% 1) B 0E 25, WO T mL 3T/ i
A 10 mL 60% L FEH AT R, T 60% & B v A
ZxLb, £ 543 nm AL e ROG BEAE D SR FR A .

2D i BRI TR (R 48 K3 PRI 2.0000 g #1140 5
By, 23 5B T 250 mL BEAR T, 8 TR T %k 320
W, LEERE H 60%, BRBLEE Ky 1:15 AR, 43 SlAE
T RS 1) 24 3026090 120 150 s [ 451 X6
HEAT BRI MR, 75 543 nm A0 I 5 W6 B4 Sk 2
FEF o

3) I B R RS B PRI 2.0000 g #F 5 S

B3, 53 A E T 250 mL BEFR T, A TR AR DD 208 320
W, 5 FEIFTE) A 120 s, BHEEE A TS IR4AE R, 20l 4E
LT E K 40% - 50%  60% « 70%  80% [ £ 411 T % k:
i EAT BRI MR GG, 7 543 nm AL E WO FE A A 3R
iV E{EY i
AVRHB LR RS 25 FRIL 2.0000 g BF 5 5 6, 4%
AVE T 250 mL B Y, 75T AR IR T 200 320 W,
TERFIA) R 120 s, LR B R 60% 1 2 1F 5 43 S 76 K
WL 1 21041 2 1541 2 2041 = 2541 = 30 (R &1E T xt
FE S AT R IBGE MR, 7 543 nm AR OB FE/E R
FEIUFRPF o
SYEHE T2 e SR % RO 7 FEIK

K SEAE T, R T 3845 DA S AE A IR, Bl $2 L
K BRI AR T2, FIH IEASE, LR
FROT B0 R G B A F 3y e B Adiple A SR (14 A 4
AN ER R, I3 NP TR . SR L3 IEAS
FHAT IEAS RIS Vv KAl R R e T2
Y

042 -

040 L

0.38 |

036 |
034 |

WG IA

032 -
0.30 -

0.28

160 320 480 640 800
S

PRGBSO VeSO EA )

2 ER5iFie
2.1 Bk ReyiedF

HH 1] 1 AT R BRI B s TR R AR AR AL,
D2 320 W I BCRBLT i D 28 320 W /S,
B D) 2R RO, SRR ST T BRI, nlRese )
HONNK, Wi B ETHORBI, 0 8 28 oo A7 BT san . [R
SETI N 320,480,640 W AE K IEASIR I 3 Ko
2.2 fHIk %5 BB BT A) AT FR IR A 6 % v

H 1] 2 T 5t R 4 o ol s G 1] F 25 A 1 A
0, FEFRIUIN 18] 4 120 s I 8CR B 47, IRl 120 s
LS » BB [A] PR 2, SR ERICR ST Bt A, ar
BE A2 IR A ) ) 8, SR IDGIR B & b THAR mr, X6 38 1oy
A PTIEIR o DR e Pk e LT 5] 90 1204 150 s 10



P

- 88 - PEBRF @K http://www.casb.org.cn

IEATIREE ) 34K o
2.3 RRBUN R E o) ik F

FH ] 3 T HH i 2 i i ) e 110 8 DR 3 ¥ 1
K R ARIA FE I, SR AR LK, (R B &
PR B RV B4 K, AR A I 2% o RV IR B mT LA
PR HCR, (R AR IR . R, 3% 52 SRR 40

045 -
042 +
039

036 -

WY EIA

033

0.30

30 60 ey 120 150
i r)/s
& 2 K 5 B8 A 18 3 $2 B R Ay 820

038 -
036
034 +
032 +t
030 *r
028
026
024 +
022 +
020 r
0.18

WG IA

110 115 120 125  1:30
Fh E/(gmL)

B4 i bR AR B 0
2.5 ERXE
R B IR 223056 (1) 45 S, SRR ) REOK 8 3%
PRI A R 2 P A = R 7K AROE AZ 56, X &6 3
AT 2 43 BT » DABf 2 B A R U 12 R Lo(3%)1E
AE2E , LA VE T CAD BB b BRI 1) (B S BH L
(O FRIUGFIH BE (DIE N 4 N H 5 25, R 3 N KF

60%- 70%- 80%1F 4y IEAZIRI FF) 3 N K T
2.4 g AR IR A6l
HH P 4 0T 75 TR Bt 2 E) FH 8 ) 9 o a2 7 44
K, AE B FH AR I, IR AR LU i i, {H B
% OEE R, AR WiasE . IR, 16 e BRR L
1:15.1: 2041 : 2548 IEATIRES 19 3 K.
0.64 -
0.62 L
0.60

058 -

WG REIA

056 -

054 +

0.52

40 50 60 70 80
ZRAAT S %
B3 $RELFRFE 3R AR Y 200

BHTIRE -

F53 1 IEAC R 7P E Lo(3) IEACIR S, 45 1
W2,

F X6 25 SR 23 BT R A, 5 M) BEOK B 6 S R U RIUR
) R 2% AN iR 21 55 4K VA - D>C>A>B, B4R 7] ik i >
BB LT A FH D 26> /E IS ) o Fl I m 260, 42
E R 5 5 i B K PR R R UK f Ay 8 I A
L A AL T 24 & AB.CaDs, B : S A
FH 202 480W L Sise /I I 1) 2 1208 BH EE 1:20 35
PE LTS K 80%
2.6 FAET L LMK

Fi AB.CoDs S5 AT 3 AT IR, 25 SR WL 3 P

ol

R 3501, A:B.CoDs 451 T A SR e R i T3R8 2
R — TR LR 45 3L, T ALBLCoD Ol eI %
2.7 ¥E BKEE

KRR 2.0000 g 222K 6 473, LASKE Th % 480 W,
TR AL BRI (] 120 s, BHA EL A4 1:20, 80% (1) £ B REAT 2
I, 5 6 URARES IR o B 3% 4

#F1 L(HEXETKER

SES
7K - — -
A TIEW) B (] () C Bt (g/mL) D LFEARR G50 (%)
1 320 90 1:15 60
2 480 120 1:20 70
3 640 150 1:25 80

¢



P

G T FE A IEACIRIG VRN FROK BB A8 FR A T $R B T 25T - 89 -

K2 LHERRWBMER

R = A B C D W'

1 1 1 1 1 0.342

2 1 2 2 2 0.532

3 1 3 3 3 0.530

4 2 1 2 3 0.570

5 2 2 3 1 0.470

6 2 3 1 2 0.487

7 3 1 3 2 0.516

8 3 2 1 3 0.473

9 3 3 2 1 0.457
K1 1.404 1.428 1.302 1.269
K2 1.527 1.475 1.559 1.535
K3 1.446 1.474 1516 1.573

k 0.468 0.476 0.434 0.423

k 0.509 0.492 0.520 0.512

k 0.482 0.491 0.505 0.524

R 0.041 0.016 0.086 0.101

%3 AB.CDEHTEBERAE
R 1 3 PEE
WO RE 0.600 0.596 0.611 0.602
F4 ZEEWAENELER
5 1 2 3 4 5 6
WOt 0.630 0.633 0.660 0.650 0.632 0.628
USRI AR 7 REON 2.1%, WWHZRIG Tk O A - SR BGRAR >R HE HG> S A T T 3 > Tl
AT R AT IRS %R PRI TA] o SR K T R R de i T 250 by = e

28 ZRFZEFLHFoHME

HEAf BRI 2K 20.00 g, H d A 2 B4 1 JE AT 3
N, R ORI 4 T4, 79 30 K TR 8 2 R o i =
$90.64 g, HHEHUHE Ny

F :leoo% =3.2%

G

2 Y-HOK BB R IR, %: G- KV T i
g3 W-SEOR PR I SR 1) BEOK A R IR R B T g
2.9 R T kR

Sh T 5% A Al B B ORI A 45 T 25 2 0 P A 4
IPEOR AR R RO AR 0 TR B R PR OR 5 4%
G T8 LW 45 B (1.44%) HEAT T LIRS, 45 1 &
B, B8 A B B 2 9 SR 355 1N 3.2%, AR 4E T
S OTRL T B AR IOR (1.44%) 885 T 1.2 15
3 &ig

DL ZUTE hy ) ek DR 28R 06 S i) B OK v P R
FIDCRE IR EZ R R, $R IR 2 BVF 2 T R 15
Mo I AS TR 25 SRR B, 5 SRR rh B A R R 3R

YER 2% 480 W L EARFR 53551 80%  Fik i Ak B 1] 1]
120 s+ B EE 1:20, DL AR IR 4 11 D0 75 22K rh 2 1
HINE RN 3.2%.

Tl Y S A R PR PR SR B, ELR RS
[ A FIFE R D 22 A V5 YN, SRS T8 LR
PLAS, A SR IR SE 1 SCER IR T 10 2.2 6%

5% 3Hk
[1] D5 % B[RRI 1) 1) T A 0 [J]. 192 DU R 3 45,1993, 18(5):

22-24.

[2] VLR AR BT, e N A SRR 53 43 B 5 T B R [9] ARG i
JF72,1999,(8):8-9.

[3] Itani T, Tamaki M, Arai E, et al. Distribution of Amylose, Nitrogen,
and Minerals in Rice Kernels with Various Characters[J]. J Agric
Food Chem, 2002, 50(19): 5326-5332.

[4] XA, T, AL KA SO A B AL AR 25 W e b IR i 5T
R[] ER SR 24549,2003,1(3):187-192.

[5] 504 76, < B0 A 8 25 IO R [T, 23 M B 27 27 412,2001,17(6):
505-509.

[6] W2, O, T, 55 SRR R0 R A BRI RS I 0] 20 RE42,2006,
27(12):304-307.





