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Extraction and Stability of Red Pigment from Lagerstroemia indica Flowers
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Abstract : Orthogonal array design was used to optimize the extraction condition of natural red pigment from lagerstiroemia

indica flowers. The stability of the extracted red pigment was also investigated. The results showed that the optimal ex-

traction conditions were as follows : using 40% aqueous ethanol and the ratio of material to liquid of 1:40 (g/mL) to ex-

tract raw material under the assistance of ultrasonic treatment for 90 min. The red pigment was soluble in water,and had

good resistance to indoor natural light, heat, and had good stability in acidic environment. Except Ca’*,Zn**  AI’* |

Cu’* ,Pb’*and Fe’* | other metal ions including Na* K* Mg’* had no obvious effects on the pigment.
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Table 1  Factors and level of orthogonal experiments
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Level Aqueous Ratio of Material to  Ultrasonic
eve ethanol ( % ) liquid (g/mL) time( min)
1 20 1:20 60
2 40 1:30 90
3 60 1:40 120
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Fig. 1 UV spectrum of red pigments extracted from L. indica

flowers
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Fig. 2 Effects of ethanol concentration on extraction results
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Fig. 4 Effects of ultrasonic time on extraction results

FH T 4 TR, 58 4l 0 3 BBOUR 1) I ' B i 8
i TR 0 1T 2% T 44 R, o 7 B[] 38 i 21 90 min B
PRI B W G B fie R, Ak e T FRE B ) A 2R
SRWIFE R, I AR 20 (B R it , P B EUR )
WO RO/ e PR, BEHE 90 min $REHR AR [R]85 R
Ly
2.3 EXRE

BRI AR FLAAR L5 5 MR ISR T A5 1 4R L
VR, VR R 4 B 40 3] 5 25 1 A TR AR, #E 532 nm
Qb 53 0 LR R A P AR 2 R A 25 T
(2 MK 3) AEIESSIE Y 3 A FE 75 (]
TR FE X SR A AR 21 0 AR BUEL AT 1B 25 5
2 PR F- X B IR 5 A UK Ry - 7R B R > 2 v
B> BRI . b B REETZ &R
A,B,C, , Bl Z, Bk BE S 40% KM LK 1640 7 At
B8]} 90 min , iE A2 B R IR 45 RAHFT .

x2 EXHBRER

Table 2 Results of orthogonal experiments

X Z Factor
e B RHi I WG
-~ i (O =P in
= 11/, Py
No. A LBHRRUIL Ratio of Material Ultrasonic time = Absorbance
Aqueous ethanol (% ) to liquid (min) Blank space
1 20 1:20 60 1 0.511
2 20 1:30 90 2 0.675
3 20 1:40 120 3 0. 648
4 40 1:20 90 3 0.723
5 40 1:30 120 1 0.662
6 40 1:40 60 2 0.614
7 60 1:20 120 2 0.537
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8 60 1:30 60 3 0.487
9 60 1:40 90 1 0.621
K, 0.611 0.590 0.537 0.598
K, 0. 666 0.608 0.673 0.609
K, 0.548 0.628 0.616 0.619
R 0.118 0.038 0.136 0.021
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Table 3 Variance analysis of orthogonal experiment

J7 2R Y52 B F{E i E
Source Mean square df F value Sig.
LTS3 %0 Aqueous ethanol 0.021 2 21.000 *
K& . Ratio of Material to liquid 0.002 2 2.000
8 A I [E] Ultrasonic time 0.028 2 28.000 *
R2% Error 0.00 2
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Table 4  Effect of pH value on the stability of pigment

pH fif 1 2 3 4 5 6 7 8 9 10 11 12
pH value
5% Absorbance 0.945 2.560 2.309 0.517 0.412 0.402 0.484 0.709 1.076 1.191 2.140 2.141
W . o - - . o . - , , ,
G BT BT WL D M R WE WS mm e MR
luti bright red bright red bright red bright red  pink pale yellowight green olivineblackish greerinnamon cinnamon cinnamon
solution

2.4.2 RAFEFAZMHG YR
x5 BAXWNIBERTEEMZMN

Table 5 Effect of indoor natural light illumination on the stability of red pigment

s BRI []
Time of sunlight(d) 0 1 2 3 4 5
2 5% Absorbance 0.489 0.476 0.448 0.427 0.412 0. 402
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Table 6  Effect of ultraviolet illumination on the stability of red pigment

E AP AN

Ultraviolet illumination time( min)

0 30 60 90 120 150

% 6% Absorbance 0.458 0.236 0.224 0.151 0.148 0. 144
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Table 7 Effect of temperature on stability of red pigment

M/ C
Temperature/ C 26.3 40 60 80 100
I Y65 Absorbance 0.222 0.217 0.201 0.198 0.334
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Table 8 Effect of metal ions on the stability of red pigment

ERET

I)I:EXTJ“H'E‘ + + 2+ 2+ 2+ 3+ 2+ 2+ 2+
Metal jons Control a K Mg Zn Ca Al Fe Cu Pb
W Absorbance 0.467 0.386 0.377 0.452 0.585 0.647 0.739 0.493 0.394 0.515
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