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Abstract

In this study, Jacaranda mimosifolia (D.) Don were used as raw materials. Ultrasonic-assisted ex-
traction combined with response surface methodology was adopted to optimize the extraction pro-
cess. The effects of solid-liquid ratio, extraction temperature, extraction time and citric acid con-
centration on the extraction rate of jacaranda pigment were investigated to obtain the optimal ex-
traction conditions. Meanwhile, the stability of jacaranda anthocyanin under light, temperature, pH
and metal ions was explored. The results showed that the influence order of factors was: ultrasonic
temperature > citric acid concentration > extraction time. The optimal extraction conditions were
solid-liquid ratio of 1:40, temperature of 40°C, extraction time of 25 min and citric acid concentra-
tion of 10%, with an extraction rate of 15.008%. Stability tests indicated that the pigment was un-
stable under light, high temperature (=80°C), alkaline conditions and metal ions, while it exhibited
good stability in acidic environments.
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Table 1. Response surface experiment design
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Figure 1. Effect of ultrasonic time on pigment extraction
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Figure 2. Effect of citric acid concentration on pigment extraction
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Figure 3. Effect of solid-liquid ratio on extraction yield of Jacaranda mimosifolia anthocyanins
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Figure 4. Effect of ultrasonic temperature on extraction yield of Jacaranda mimosifolia anthocyanins
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Table 2. The response surface experimental results
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RIS A B C WG EEAE(Y)
1 -1 -1 0 0.599
2 -1 0 -1 0.733
3 -1 0 1 0.803
4 -1 1 0 0.769
5 0 -1 1 0.668
6 0 -1 -1 0.659
7 0 0 0 0.896
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8 0 0 0 0.874
9 0 0 0 0.891
10 0 0 0 0.841
11 0 0 0 0.850
12 0 1 1 0.831
13 0 1 -1 0.806
14 1 -1 0 0.635
15 1 0 -1 0.789
16 1 0 1 0.626
17 1 1 0 0.715
322, BRENBEIRFESH
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Table 3. Results of regression analysis
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Ji FERR I H B7 F {8 Pr>F BEM
it 0.15 9 0.016 18.64 0.0004 -
2.415E-003 1 2.415E-003 2.74 0.1417
0.039 1 0.039 4451 0.0003 *
4.351E-004 1 4.351E-004 0.49 0.5048
AB 2.025E-003 1 2.025E-003 2.30 0.1732
AC 0.014 1 0.014 15.41 0.0057 *
BC 6.400E-005 1 6.400E-005 0.073 0.7953
A2 0.040 1 0.040 45.05 0.0003 *
B2 0.037 1 0.037 42.08 0.0003 *
C2 5.329E-003 1 5.329E-003 6.05 0.0435 '
A 6.165E-003 7 8.808E—004
AU 3.792E-003 3 1.264E-003 2.13 0.2391
gz 2.373E-003 4 5.933E-004
Vil 0.15 16 R2=0.9599  R2Adj=0.9084
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Figure 5. Response surface and contour of Y = f (A, B)
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Figure 7. Response surface and contour of Y = f (B, C)
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Table 4. Results of confirmatory experiment
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Figure 8. Stability of Jacaranda anthocyanins under light exposure
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Table 5. Solubility of Jacaranda mimosifolia anthocyanins
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Figure 9. Effect of temperature on the stability of Jacaranda mimosifolia Anthocyanins
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Table 6. Effect of pH on the stability of Jacaranda mimosifolia anthocyanins
= 6. BRI ISR TE & RIS E M AT

sl &K 1 mol/L # hi2 1 mol/L S L4
W AN Jililil=gan B

Table 7. Effect of pH on the stability of Jacaranda mimosifolia anthocyanins

= 7. pH EXE B & RRE M0

pH 2 4 6 8 12
it JiENiEEAN WAL T G T
W e FEAE 0.618 0.574 0.570 0.666 0.628
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Table 8. Effect of Metal Ions on the Stability of Jacaranda mimosifolia anthocyanins
# 8. e RBETNERBERRREMNZIT

BT H Fe?* Fe?* Ca? Na* Ba?* K* Mg?

R AN i FAR ) JiifiEEan AR VAN AN iR

W e FE AR 1.146 1.370 0.743 0.380 0.697 0.800 0.648 0.766
4. i
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T P A P DR SR ) %A B BT B R SR, 223 M 45 R DR IR A A DR R A S 25 9 - BHRRLE 1:40
HEFE SR HGEE 40°C A I 1] 25 min, ATEERVE KL 10%. JE I [ ik 8k — 5 D04 e A il il B B K
BACHAE R TR SEPRi AT FERBRIEOR LN 10%. A SIS (8] 25 min. S SRHGE
N 40°C, FRIEN 15.008%. et AT R MRE I 7T, 5 AR O R EZEOL R, L% T
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