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Optimization of extraction technology of total flavonoids from rooibos

and the antibacterial effect on Escherichia coli
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Abstract: Objective: This study aimed to evaluate the
antibacterial activity of total flavonoids from rooibos ( TFR) a-
gainst E. coli and explore the application of rooibos resources in
food field. Methods: Total flavonoids were extracted by
ultrasonic-assisted ethanol extraction, and the extraction process
was optimized by response surface test. The antibacterial effects
of TFR on E. coli were analyzed by disk diffusion method,

double dilution method, growth curve change and transmission e-
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lectron microscope test. Results; The optimal extraction
conditions were as follows: ethanol volume fraction 53% , solid-
liquid ratio 1 # 27 (g/mL), ultrasonic temperature 77 “C, ultra-
sonic time 68 min. Under the control of these conditions, the ex-
traction rate of total flavonoids was 2.46%. The inhibition zone
diameter, minimum inhibitory concentration and minimum bacte-
ricidal concentration of total flavonoids against E. coli were
(11.40£0.21) mm, 12.5 mg/mL and 25 mg/mL, respectively.
The growth of E. coli disappeared in logarithmic phase, and the
cell morphology was damaged, including cell deformation,
collapse and cell fluid leakage. Conclusion: Under the control of
the optimal extraction conditions, the extraction rate of TFR was
higher, and it had good antibacterial effect on E. coli.

Keywords: rooibos; total flavonoid; extraction rate; Escherichia

coli; antibacterial effect
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Table 1 Factors and levels of response surface test
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S8 % (g/mL) E/C 8] / min
1 40 1:20 60 40
2 50 1:25 70 60
3 60 1:30 80 80

Single factor test results
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Table 2 Response surface test design and results

R ass A B C D MR ECE /% || S A B C D SHE TR 4R BOCR /%
1 —1 0 0 1 2.03 16 —1 —1 0 0 1.92
2 0 1 1 0 2.51 17 0 —1 1 0 2.19
3 —1 0 —1 0 1.98 18 1 1 0 0 2.16
4 0 1 0 1 2.25 19 0 0o —1 —1 1.99
5 1 —1 0 0 2.14 20 0 —1 0 1 2.11
6 1 0 0 1 2.28 21 1 0 1 0 2.29
7 1 0 —1 0 2.06 22 0 0o —1 1 2.11
8 0 0 1 —1 2.08 23 0 1 -1 0 2.07
9 0 0 0 0 2.42 24 0 0 0 0 2.45

10 —1 1 0 0 2.03 25 0 0 0 0 2.41
11 —1 0 1 0 2.05 26 —1 0 0 —1 1.85
12 1 0 0 —1 2.02 27 0 0 0 0 2.46
13 0o —1 0 —1 2.07 28 0 -1 —1 0 2.01
14 0 0 0 0 2.38 29 0 0 1 1 2.33
15 0 1 0 —1 1.97
x3 HESH
Table 3 Analysis of variance

E-3 3 IR R ¥jo7 F 1A P 1A I e

TR 0.880 14 0.063 20.75 < 0.000 1 * %

A 0.099 1 0.099 32,73 << 0.000 1 * %

B 0.025 1 0.025 8.33 0.012 0 *

C 0.130 1 0.130 41.67 << 0.000 1 * %

D 0.110 1 0.110 35.17 << 0.000 1 * %

AB 2.025E—003 1 2.025E—003 0.67 0.427 0

AC 6.400E—003 1 6.400E—003 2.12 0.167 9

AD 1.600E—003 1 1.600E—003 0.53 0.479 1

BC 0.017 1 0.017 5.59 0.033 1 *

BD 0.014 1 0.014 4.76 0.046 7 *

CD 4.225E—003 1 4.225E—003 1.40 0.257 0

A? 0.300 1 0.300 99.04 < 0.000 1 * %

Bz 0.120 1 0.120 40.49 < 0.000 1 * %

c? 0.075 1 0.075 24.74 0.000 2 * %

D? 0.210 1 0.210 69.41 < 0.000 1 * %

T 0.042 14 3.025E—003

I AT 0.038 10 3.823E—003 3.71 0.1089  AEF

aiif2:  4.120E—003 4 1.030E—003

B 0.920 28

T ox x Fm P<0.01, BFWEBE; x F/R P<L0.05, 27 0E,
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Figure 2 Response surface plot of the influence of the interaction of various factors on the extraction rate of TFR
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Figure 3 Effects of TFR on growthcruve of E. coli
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Figure 4 Effects of TFR on cell morphology of E. coli
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