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Optimisation of the extraction process of anthocyanins from

roselle and study of their properties

LU Chenxin LI Yangxinhui YANG Jinyi GENG Longyao ZHANG Zhen
(College of Food and Health, Jinzhou Medical University, Jinzhou, Liaoning 121000, China)

Abstract: [ Objective] This study aimed to optimize the extraction process of anthocyanins from Roselle, a medicinal and food plant, and
investigate the discolouration mechanism, stability and antioxidant properties of the extracted anthocyanins. [ Methods] The extraction
process of was optimized using single-factor approach and response surface methodology, the pH of anthocyanin solution was adjusted to
observe color changes and to determine the visible spectra. Stability was assessed in terms of pH, light exposure, and temperature. In vitro
antioxidant activity was measured through various antioxidant assays. [ Results] The optimal extraction conditions for anthocyanins from
roselle: liquid to material ratio of 10: 1 (mL/g), 0.1% hydrochloric acid as 40%, ultrasonication time of 30 min, and ultrasonication
temperature of 60 ‘C, at which time the anthocyanin extraction was 2.982 mg/g. Anthocyanin discolouration experiments showed different
colour changes of anthocyanins at different pH levels. Anthocyanin stability experiments showed that the preservation rate remained above
85% in a strong acid environment, decreased to about 43% under UV irradiation, and decreased to about 50% in a 70 °C environment. In
vitro antioxidant assays demonstrated that anthocyanins from roselle exhibited significant scavenging activity, with DPPH radicals, ABTS
radicals, and hydroxyl radicals reached 77.33%, 74.27%, and 91.20%, respectively, at a concentration of 2.25 mg/mL. [Conclusion]
Ultrasound-assisted acidification method extraction of anthocyanins from roselle improves the anthocyanin extraction rate. Anthocyanins
from Roselle have strong antioxidant activity and are suitable for storage and use under acidic conditions at low temperatures and protected
from light.

Keywords: roselle; anthocyanins; acidification tackle; ultrasound-assisted extraction; stability; antioxidant activity
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Table 1 Response surface factor test level
KT ABSNE/ BESIRE/ CHOBHIL D 0.1%3hR
min C (mL/g) /%
—1 15 50 5:1 30
0 30 60 10:1 40
1 45 70 15:1 50

®2 MEERKERITSER
Table 2 Response surface optimisation of extraction rate

experimental design and results

REE A s c ﬁcﬁ%%’efﬁﬁ/
(mg-g™")
1 —1 —1 0 0 2.671+£0.036
2 1 —1 0 0 2.822+0.027
3 —1 1 0 0 2.704-+0.031
4 1 1 0 0 2.699-+0.039
5 0 0 —1 —1 2.6174+0.015
6 0 0 1 —1 2.785+0.023
7 0 0 —1 1 2.575-+£0.041
8 0 0 1 1 2.592+0.034
9 —1 0 0 —1 2.781+0.053
10 1 0 0 —1 2.802+0.016
11 —1 0 0 1 2.530-£0.039
12 1 0 0 1 2.669+0.032
13 0 —1 —1 0 2.786+0.017
14 0 1 —1 0 2.583+0.035
15 0 —1 1 0 2.658+0.043
16 0 1 1 0 2.746+0.028
17 —1 0 —1 0 2.633-+0.055
18 1 0 —1 0 2.722+0.049
19 —1 0 1 0 2.695+0.031
20 1 0 1 0 2.818£0.018
21 0 —1 0 —1 2.865+0.037
22 0 1 0 —1 2.716+0.059
23 0 —1 0 1 2.631+0.046
24 0 1 0 1 2.643+0.041
25 0 0 0 0 2.918+0.033
26 0 0 0 0 2.954-+0.047
27 0 0 0 0 2.903+0.018
28 0 0 0 0 2.971+0.021
29 0 0 0 0 2.984+0.029

Y=2.9540.0434—0.028B+0.031C—0.077D—0.0394B+
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BEE 278 83 | 2024 5 12 A | AR5V
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Table 3 Results of regression analyses of anthocyanin

extraction models and regression coefficients
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C 0.012 1 0012 1048 0.006 0  **
0.071 1 0071 6289 <C0.0001  **

AB 0.006 1 0.006 5.35 0.036 4 *

AC 0.003 1 0.003 0.25 0.6219

AD 0.004 1 0.004 3.06 0.1019

BC 0.021 1 0.021 18.63 0.0007  **

BD 0.006 1 0.006 5.70 0.0316 *

CD 0.006 1 0.006 5.02 0.0418 *

A? 0.068 1 0068 59.83 <C0.0001  **

B? 0.072 1 0072  63.09 <0.0001  **

c? 0.140 1 0.140 119.00 <C0.0001  **

D’ 0.140 1 0140 119.82 <C0.0001  **

B % 0.016 14  0.001
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a2 0.005 4 0.001
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