WA, XNV AE

CRlE B2 e db 2 5 3 TR e, WL Uit 445000)

s SRH MR RS HTANEASIRE Lis (4°) , #0E THRICGE LA RN LZ&ME, 00 T A afnt
GETE. GUREW], BT 25 BRREE A 1:20, $IBGEEZN 50°C, $RIBGRIR pHAE A 1, SRR )24 120min,
AT RIS ELE, OGP, ERRVESAE . FACRIABERE . VO . WER AT IR Th iR YER s (EiE
JRA RN AR P RERE: ARNGEE TIRE RS, Fe'y ALY, Ca XWOEAHOHIR,
Cu? L RWMAM, Mg\ Na* MK W RN RN,

s A AfE; EARE REG REHE

Study on Extraction and Stability of Red Pigment in Zingiber miogaRosc

TAN Zhi-wei, LIU Ying—xuan

(Faculty of Chemical and Environmental Engineering, Hubei Institute for Nationalities, Enshi 445000, China)

Abstract: The optimum extracting conditions of red pigment in Zingiber miogaRosc were studied by single factor analysis
and orthogonal test Lis(4°). And the stability of the red pigment was analyzed. Results showed that: The optimum extracting
conditions are: theratioof material to solutionis1:20, the extracting temperature is50 °C, pH1, the extracting time is 120min;
The red pigment resistant to heat, acid, oxidant, and common food additives, such as cane sugar, VC, amylumand citric acid, and
in—resistant to light, reductant, and common food additives, suchas sodiumbenzoate, potassiumsorbate; Its stability tometal

ion is high such as: Fe*, Al*, Ca® canadd its color, Cu?* can change its color, and Mg*, K" and Na' can not badly affect it at
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Fig.1 Effects of pH on extraction of pigment
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Fig.3 Effects of temperature on extraction of pigment
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Table 1 Orthogonal test results of extraction conditions
SES
Fe'5 A B RIGLE  C D $2IF ) B Asisnn
R LG (0 pH {A (min) At
1 1:40 65 3 60 1 0. 469
2 1:40 50 4 240 2 0. 254
3 1:40 20 2 30 3 0. 400
4 1:40 35 1 120 4 0.471
5 1:20 65 4 30 4 0. 353
6 1:20 50 3 120 3 0. 680
7 1:20 20 1 60 2 0. 550
8 1:20 35 2 240 1 0.543
9 1:30 65 2 120 2 0.590
10 1:30 50 1 30 1 0.640
11 1:30 20 3 240 4 0.471
12 1:30 35 4 60 3 0. 267
13 1:50 65 1 240 3 0. 560
14 1:50 50 2 60 4 0. 425
15 1:50 20 4 120 1 0.192
16 1:50 35 3 30 2 0. 394
K. 0. 398 0.493 0. 504 0. 428 0. 461
K- 0.532 0. 500 0. 267 0. 457 0. 447
K 0. 492 0. 403 0. 490 0. 447 0. 477
K4 0.393 0.419 0. 555 0.483 0.430
R 0.139 0. 097 0.288 0.055 0. 047

LW 2 3 1 4 5
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Table 2 Results of variance analysis

5B -5 Rl A F A R T
BRELE 0. 057 3 11. 400 9.280 *
L 0.030 3 6. 000 9. 280

pH {H 0. 196 3 39. 200 9. 280 *

I [i) 0. 006 3 1. 200 9. 280

Ayt 0. 005 3 1. 000 9. 280

IR 0.01 3
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Fig.5 Effects of pH on maximal absorption wavelength
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Table 4 Effects of temperature on pigment
AﬁlSnm
S (C
HRE(C) pHL pH3 pH5 pH7
20 0. 780 0.512 0. 246 0. 244
40 0. 825 0. 500 0. 230 0.195
60 0. 850 0. 488 0.231 0. 203
80 0.782 0. 440 0. 200 0. 245
100 0. 692 0. 343 0. 183 0. 361
R PR E .
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Table 5  Effects of metal ion on pigment Table 7 Effects of oxidant-reductant on pigment
BFIRE Asisim o H20: W% (mg/ml) 0 0.3 0.6 0.9 L8 3.0
(mol/L) Oh 2h 8h 24h G Asisnn 0. 595 0.575 0.575 0.581 0.542 0.535
0 0.590  0.580  0.582  0.581 ARG NazS0s ¥R & (mg/m1) 0 0.1 0.2 0.4 0.8 1.0
0. 005 0. 741 0. 737 0. 759 0. 757 AR ) Asi5am 0.595 0.366 0.264 0.147 0.105 0.064

Fe* 0.0l 0.893  0.894  0.904  0.890 AR ()
0.06  0.79  0.862  0.842  0.845 ARzl Hfmtaz, WA R FE i o % LA
OL 00T 0TI 0T ARG J A 616 B VLB G B K T B
0. 005 0. 609 0. 620 0. 623 0. 620 VRIS AT
0.01 0.617  0.630  0.634  0.625 ;

w8 BRI AR

INES
0.05 0.651  0.655 0656 0. 660 TRIGAL Table 8 Effects of sunlight on pigment
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0. 005 0.610 0. 605 0. 593 0. 592 S AR AEEN SGHRISA] (d) 0 1 3 5
001 0.621 0. 603 0. 585 0. 603 AR GHEN Asi5m 0. 662 0. 590 0. 405 0.221
Cu? ,
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AR .
0.1 0.649  0.649  0.646  0.649 T it 3w p
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e DO DELL0EL 0@ 0ol e W54 R AR Y, KRS A 6 3 0 S R
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g e 2y Tl S e
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& FEYE BHYT: Pt BA R WA A, HE R

N 0.01 0. 609 0. 604 0. 599 0. 595 ARE) s N = . R .
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T Fed s Cu* FIALY BRI G —Em, 5
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Table 6  Effects of food additives on pigment N - . N s
P9 S S PR R TR SR IILIE S8, C a2t YR BEAS KN 4
NN WS (mg/ml) Asisnn AN WS (mg/ml) Asismn Xﬂ_é % H/‘] 1%‘ fé ‘ri ’ﬁ‘ %2 uﬁ s
0 0. 560 0 0. 590
1.00 0. 542 1.00 0. 581 U
- - % 2 Sk :
T 2.00 0.559 R 2.00 0. 591
3.00 0535 300 0. 596 [ MEKKAWY H A, ALI M 0, EL-ZAWAHRY A M. Toxic effect of
4.00 0.540 4.00 0.621 syntheticand natural food dyes onrenal and hepatic functions inrats[J].
0 0. 590 0 0. 560 Toxicology Letters, 1998, 95:155.
0.50 0.582 1.00 0. 253 ] ALEXANDRA PAZMINTO-DURAN E,  MONICA GIUSTIB,
VC 1.00 0. 590 L AL PR 2.00 0. 175 WROLSTAD R E, et al. Anthocyanins from Oxalis triangularis as po—
1. 50 0. 609 3.00 0. 170 tential food colorants[J]. Food Chemistry, 2001, 75: 211-216.
2.00 0.610 4,00 0.169 Bl gty et RSO e SN M. dEst: %L
0 0. 550 0 0. 590 bR, 2003 442.
W 2,00 0.580 SR L 0.80 0. 352 [ Xk, BET. M e A R R R AR E AT L], £
400 0. 600 160 0. 236 6] R, HREET. SEREAE R TR VB ], ikt

2, 2002 23(2) : 40-43.
EEAHICES F, 8B ENImM e, ST [ Rz, Va#H. S X RS iR (T, W
- JefalRlE, 2002 (4) @ 74.
I s H N s S ,
%J[j% % ’ TH%% A éiﬁmj‘ﬁgﬁ l: BRAE 8 () BB . AN EORE A (M) il gmict. . dbat: AR
A, FEHENAE —ERRREE, KR Z G ES, WAL, 1998: 141.



