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Study on process optimization and antioxidant activity of
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Abstract: Objective: This study aimed to optimize the process
parameters of fermentative Cynanchum auriculatum (CA)
tablets to develop a new type of fermented product of CA.

Methods: Taking complete slices of CA as raw materials, the
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process parameters of fermentative CA tablets were optimized by
response surface methodology based on single factor experiments
with sensory score and total acid content as indicators, and the
antioxidant activity and amino acid content of fermentative CA
tablets were tested. Results: The optimal process parameters for
fermentative CA tablets were material liquid at ratio 1 : 1,
fermentation at 31 °C, inoculation amount 9.6 % and fermenting
for 25 h. The sensory score was 89.33, and the total acid content
was 0.726 g/100 g under the control of theoptimal processing
conditions. At the concentration of 10 mg/mlL, the total
antioxidant capacity of the fermentative CA tablets alcohol
extract was 2.05 U/mL, and the scavenging rate of DPPH and
ABTS™ free radicals was 32.18% and 45.89% respectively. Test
results of the amino acid content showed that the content of
aromatic amino acids in CA tablets increased by 47.22% after
fermentation. Conclusion: Fermentative CA tablets obtained
under the control of the optimal processing conditions have
complete morphology and structure, uniform color, harmonious
sourness and sweetness, pleasant wine aroma and characteristic
{lavor of CA and high antioxidant activity, indicating the product
has achieved the expected effect.
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Figure 1  Efffects of various factors on sensory score and total acid content of fermentative CA tablets

D B P st ) 1 S 3 BE S R IR 36, DAJRCR VE 43 R A R
B Ry i O AR L 3R 46 R 2 RTK S L2 2, Box-Benhnken
AR R REERIE 3.

iz il Design-Expert 8.0.6 # 4 XF 4 K 2 #4771 15 4
M, 45 8] R Z 3050 [ 15 7 #2450 R -

Y, =91.26+0.19A — 1.25B + 2.85C — 0.42AB +
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Table 3 Box-Benhnken experimental design and results
Y EE Yo SRR/
5= A B
PE4r (1072 geg™ b
1 0 0 0 91.34 0.724
2 —1 1 0 86.54 0.654
3 —1 0 —1 80.04 0.544
4 1 —1 0 90.75 0.675
5 0 1 1 82.58 0.658
6 1 1 0 87.94 0.694
7 0 0 0 90.56 0.728
8 0 1 —1 77.36 0.536
9 1 0 —1 77.58 0.558
10 —1 —1 0 87.66 0.664
11 —1 0 1 85.16 0.601
12 0 0 0 91.37 0.726
13 0 0 0 90.63 0.731
14 0 0 0 92.38 0.732
15 0 —1 1 85.69 0.601
16 0 —1 —1 80.31 0.564
17 1 0 1 84.67 0.657
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Table 4 Analyses of variance of regression model with sensory score as evaluation index
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Figure 2 Response surface and contour map of sensory score
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Table 5 Analyses of variance of regression model with total acid content as evaluation index

P33 F-J5 #l H H B % F {4 P i W
LR 0.078 9 8.695X1073 431.54 <<0.000 1 * %
A 1.830X1073 1 1.830X 1073 90.83 <0.000 1 * %
B 1.805 X101 1 1.805X 101 8.96 0.020 1 *

C 0.012 1 0.012 615.54 <0.000 1 * %
AB 2.103X 10 1 2.103X 107" 10.43 0.014 4 *
AC 4,410 X101 1 4,410 X101 21.89 0.002 3 * %
BC 1.806 X103 1 1.806X 103 89.64 <0.000 1 * %
A? 3.325X10°° 1 3.325X1073 165.00 <0.000 1 * %
B? 3.384X107% 1 3.384 X103 167.95 <0.000 1 * %
C? 0.051 1 0.051 2 533.00 <0.000 1 x %
Tm% laloxio 7 zolsxios
5% 0035 9.625X10° 3 3.208 X107 2.86 0.1678 AEBF
g iR 2 4.480X10° 4 1.120X10°°
sl 0.078 16

T ox FAREFBE(P<T0.05); * x F/REFWEFE(P<0.01);R?=0.998 2;R%;=0.995 9,
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Figure 3 Response surface and contour map of total acid content
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Figure 4 Antioxidant activity test results
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Table 6 Comparison of amino acid content before and
after fermentation g/100 g
E=R 317 1S B E SR HE LSRR
REAR fief 0.6040.03 0.58+0.03
INER i) 0.2240.02 0.234:0.02
225 R it 0.1740.01 0.21+0.02
BRI fief 0.8040.01 0.6940.01
it 2 R it 0.4440.01 0.34-0.02
HHEmR #t 0.3040.02 0.2940.01
RNz At 0.2940.04 0.30+0.02
SR W 0.2440.01 0.2740.01
HEAMR i 0.0440.01 0.070.01
58 AR i 0.2040.02 0.2540.01
SRR i 0.2840.01 0.3540.02
i Z R 7 0.1140.02 0.23+0.01
HHAR by 0.2540.02 0.30£0.03
2H R At 0.1140.02 0.1420.01
R fief 0.3140.02 0.3840.01
H i 1.794:0.02 1.41+0.01
CmEmER 6.1640.04 6.0640.02
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