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Abstract: [Objective] This study aims to explore the effect of microbial fermentation on the active substances in
Platycodonis Radix from Shangcheng. [Method] With the mass fractions of total flavonoids and total
polyphenols as evaluation indicators, the dominant microbial strains were screened. The selected strain was
subsequently applied to the fermentation of Platycodonis Radix from Shangcheng. Single-factor experiments and
orthogonal experiments were conducted to optimize the critical fermentation parameters including time,
temperature, solid-to-liquid ratio, and inoculum mass fraction. The effect of microbial fermentation on the

antioxidant activity in vitro of Platycodonis Radix from Shangcheng was evaluated with DPPH free radical
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scavenging rate, ABTS" free radical scavenging rate, and total reducing power as indicators. [Result] Aspergillus
niger (A. niger) H was identified as the dominant strain for fermentation. The fermentation conditions were
optimized as follows: fermentation with a solid-to-liquid ratio of 1 g : 5.5 mL and an inoculum mass fraction of
11% at 33 °C for 4 d. Under these conditions, the mass fraction of total flavonoids reached (5.32+0.13) mg/g
(representing a 1.19-fold increase compared with that before fermentation) and that of total polyphenols achieved
(156.88+£0.88) mg/g (representing a 1.20-fold enhancement compared with that before fermentation).
Platycodonis Radix from Shangcheng before and after fermentation showed the ICs, values of 0.030 mg/mL and
0.025 mg/mL for scavenging DPPH free radicals and 0.033 mg/mL and 0.021 mg/mL for scavenging ABTS" free
radicals, respectively. Total reducing power of Platycodonis Radix from Shangcheng was also substantially
enhanced after fermentation. [Conclusion] The fermentation of Platycodonis Radix from Shangcheng with
A. niger H could effectively improve the mass fractions of active ingredients and antioxidant capacity, which
provided a theoretical basis for further research and development of Platycodonis Radix from Shangcheng.

Keywords: solid-state fermentation; Platycodonis Radix from Shangcheng; orthogonal experiment; antioxidant

activity
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Table 1 ~ Screening of dominant strains

5 B R o S JSEANE Vi
(mg/g) (mg/g)
S 1.45+0.04¢ 37.12+2.68°
A Hh 5 S12 1.28+0.55% 45.27+2.41°
[ 155 S12+C 2.02+0.41% 45.27+5.62%
i S13 2.50+0.86" 58.52+1.88"
[ #h5 S13+C 2.10+0.38" 51.71+2.95%
1% £F A2 1.55+0.47° 43.37+4.02%
l#’E A2+C 1.61£0.03% 49.43+1.88%
HHEQ 1.96+0.06" 62.31+3.48°
HE Q+C 1.50+0.18 53.60+7.23%
BilEH 2.76+0.51* 83.33+3.21°
M oth 5 H+C 1.97£0.49% 54.17+5.89"
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Fig. 1 Effects of fermentation time on the mass fractions of

total flavonoids and total polyphenols
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Fig. 2 Effect of fermentation temperature on the mass fractions of

total flavonoids and total polyphenols
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Fig. 4 Effects of inoculum mass fraction on the mass fractions of

total flavonoids and total polyphenols
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Table 2 Information entropy and weights obtained by the
entropy weight method

PEAT 4R R E, w,
R T T A 1.00 0.01
K2 T B 0.82 0.99

x3 EXRBERKFEER
Table 3 Factors and levels of orthogonal experiment

KE T pmarmig mmemmec L AR
(g:mL) 53 U %
3 33 1:3.5 7
2 4 35 1:4.5 9
5 37 1:5.5 11
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Table 4 Orthogonal experimental results

o eI i) /d o R /oC B L/ chﬁ’/[ﬁi ‘éﬁﬁﬁffii ‘ég%fﬁ% PP
(g:mL) 73 80% 7 #/(mg/g) 7 #/(mg/g)

1 3 33 1:3.5 7 3.96 100.42 99.36
2 3 35 1:45 9 3.82 96.25 95.23
3 3 37 1:55 11 4.08 124.79 123.46
4 4 33 1:4.5 11 5.20 156.88 155.21
5 4 35 1:55 7 4.10 123.96 122.64
6 4 37 1:3.5 9 4.28 138.54 137.07
7 5 33 1:55 9 4.14 112.71 111.52
8 5 35 1:3.5 11 4.57 111.04 110.97
9 5 37 1:4.5 7 3.81 99.58 98.53
K, 318.05 366.09 347.40 320.53

K, 414.92 328.84 348.97 343.82

Ky 321.02 359.06 357.62 389.64

I3 106.02 122.03 115.80 106.84

k, 138.31 109.61 116.32 114.61

ks 107.00 119.69 119.21 129.88

R 32.29 12.42 3.41 23.04
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R B 0k B T2 L& CR BERT (] 4 d K T8
T ¥ 33 °C BRI EL 1 gi 5.5 mL. 45 F i & 4> $
11%) 347 56 UF 3050, DL A R B o A% A Dy o R
Ao Wk e6n, BllEH KRB G s s

x5 EXRBHESN

Table 5 Analysis of variance of orthogonal experiment

J5 7 KR R H F P
B (] 4091.06 2 193.31 <0.05
R i 555.43 2 26.25 <0.05
BHR EE 46.72 2 2.21 NEE
o 4 1593.12 2 75.28 <0.05
Fzo6 WIFRKL
Table 6 Validation experiments
- S R 5 ko B/ JsEAL s
(mg/g) (mg/g)
i 56 20 5.32+0.13 156.88+0.88
o 2H 2.43+0.04 71.25+1.16

i) A1, 2 Wy R S B0 8 0, R 56 4H R 3 I R
B HOR K IR 1 219 %, 8 2 Wy R R o B0
AR 22015, RALITRIEEHRE T 2RI
R GF I AR e R AT AT M
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2.4.1 DPPH A & A Fmk %

B &S AT, R RS B T =K BE N 0.01~0.07
mg/mL I, A & B A BE LR % RS RS R AT VC )
DPPH H H % 175 B 62 ) B 5 i & 9 B2 1) 1Y
Jon i 5, B DT B AR R IR B 0, R I TR RE Y
DPPH H I E M5 VOl R . K kB
f# K% #2 DPPH H H ZE 75 B % 1 1C,, fH 4 0.030
mg/mL , & % 7 & FE DPPH [ 1 2% 35 4 (1 1Cs,
fE 4 0.025 mg/mL, VC f¥] DPPH H H % & k& %
1Cs {8 4 0.023 mg/mL. A W 5 & B, M [[ /K °F
() VC X} DPPH H H & [ i B fe /) @ & 98 T 1
Y KU 1 22 Wy b A AR A Ok B R S
P A A B B4 R o AR, A 2 By R A B R Al
AR, A W 5 P E A RE TR T R 2 By S
W, 45 H X DPPH H 2R s B g 155 T
VC. 45 BRI, AW W ml LS o R R RE X
DPPH H i 5 1) 7& B 68 /1, B K B 7 A5 BE 1
DPPH H H 275 Fr F B8 KT VC.
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Fig. 6 ABTS" free radical scavenging rate of Platycodonis
Radix from Shangcheng
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