152

FOOD & MACHINERY FAHE Y BE289H | 20255F 11 B | R4SV

DOI:10.13652/j.spjx.1003.5788.2024.80825

MEMBESEZBRLTIZRAU RAENLFEESH
KEE'? BT RREY OKKL & BV

O AF PR SRS TR, HM SH 464000,
2 VA KON YRR SR TR AR PO S 464000)

WE. (BRI ARAEDE S LR FEAHRER NI E [FERIAEEA R AERARE SBHEEA
AT, 06k A B E A, ﬁ)ﬂn’t%‘&JLﬁixiﬁiﬂﬁ,ﬁ%iﬁ#iﬁfi\iﬁ%ﬁrﬂﬁFﬂri&tt\é%ﬁéﬁw&ﬁ%ﬁvéﬁiﬁ%éi
TR A Rk, JFvADPPH A WA KA A ABTS 8 w28 & 1k 4 3647 54 K 5= a9 RSP 3 AL T
[(ERIEEEALZHEH, REA BT L &M D RBER A S d R BERE35°C bk 1:2 (g/mL) A3 1% 8 R 5
I E 2%, A T E KBS 4 9.036 mg/g, WA BRI EH T 6.244 , % S B4 ¥ 4 109.284 mg/g, (LA B AT 4L &
T 4.684F . X K BEJG % DPPH A & ABTS A & & & 1R %69 1C,, % %1 4 0.023,0.024 mg/mL, % A % C Fak st fE af
KB THERBEALABEHAERME, L& TABIMG [EI0 1A R A D T K ERAEITRETA LR LETNR

BTG TP AR LA RAFe 2 AR
KPR ZE,ASLM; EH0; L S ANLTH®

Process optimization for microbial solid-state fermentation of

Euryale ferox and antioxidant activity analysis
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Abstract: [ Objective] To improve the transformation of functional components in the Euryale ferox by microbial solid-state fermentation.
[Methods] Euryale ferox is taken as the raw material to screen out the dominant strains, with the total flavonoid and total polyphenol
content as indicators. Then, orthogonal experiments are conducted on the dominant bacteria to investigate the effects of fermentation
temperature, fermentation time, material-liquid ratio, inoculation amount, and carbon source addition amount on the active components of
the fermented Euryale ferox. The in vitro antioxidant activity of Euryale ferox is analyzed, with DPPH free radical scavenging rate, total
antioxidant activity, and ABTS free radical scavenging rate as indicators. [ Results] The dominant bacterium is Aspergillus niger H, and the
optimal fermentation condition is as follows: fermentation time 5 days, fermentation temperature 35 ‘C, material-liquid ratio of 1:2 (g/mL),
inoculation amount of 11%, and carbon source addition amount of 2%. Under these conditions, the total flavonoid content is 9.036 mg/g,
which is 6.24 times higher than that of the unfermented one, and the total polyphenol content is 109.284 mg/g, which is 4.68 times higher
than that of the unfermented one. The IC;, values of DPPH and ABTS free radical scavenging rates of fermented Euryale ferox are 0.023 and
0.024 mg/mL, respectively. The reducing ability of vitamin C positive control to iron ions is basically the same as that after fermentation,
and is higher than that before fermentation. [ Conclusion] It is feasible to use microbial to ferment the raw materials of Euryale ferox, which

improves the extraction content and antioxidant activity of its active ingredients, demonstrating an ideal application prospect.
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Table 1  Strain screening results
a1 WG S04 Zmew/ SxEp4
(mgeg ") MHEAMAEE (mg-g ') MM
%5 0.82+0.02¢ 1.00  13.64%2.14° 1.00
HHQ 1.08£0.07" 132 18.18+£0.54*  1.33
HEQFC 1.2540.16* 152 14.77£1.07° 1.08
% S12 0.934+0.05®  1.13  15.91+1.07% 1.17
H#bF S124+C 1.3540.02¢ 1.64  1629+2.14  1.19
5 S13 1.43+0.03¢ 1.74  18.37+2.41¢ 135
% S13+C  1.6840.05° 2.05  28.601.88"  2.10
i HE A2 1.36+0.04¢ 1.66  22.35+£1.07  1.64
B+ A24C 1.7540.04™ 213 28.03+£3.75"  2.05
BithaiH 1.88+0.03" 229 29.55+1.07° 2.17
M EH+C  2.1240.04° 2,59 37.69+1.34" 276

t NG FRAR R %R % (P<0.05).
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Table 3 Factors and levels of the orthogonal experiments
e AREER  BREEER  CRKL D A
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Table 4 Designs and results of the orthogonal experiments

I A B EEES R REmE R GE
= (mg-g ')  (mgg " iFH
1 1 2 2 2 5.96 81.06 37.59
2 1 1 1 1 3.88 46.40 21.64
3 1 3 3 3 2.86 62.50 27.84
4 2 1 3 2 5.75 91.45 41.67
5 2 3 2 1 8.86 103.60 48.71
6 2 2 1 3 7.60 93.18 43.58
7 3 2 3 1 4.67 82.58 37.36
8 3 1 2 3 6.74 94.13 43.51
9 3 3 1 2 3.54 58.14 26.36
ky 29.02 35.60 30.52 35.90

k, 44.65 39.51 43.27 35.21
35.74 34.30 35.62 38.31

R 1563 520 7.65 3.10

x5 EXREFESH
Table 5 ANOVA of orthogonal experiment

P Forme o HBE ¥y FE P8
A 737.43 2.00 368.72 29.66 1.09X10 *
B 88.05 2.00 44.03 354 7.33X10 2
C 493.95 2.00 24698 19.87 4.99x10*
D 31.82 2,00 1591 1.28 0.32
2 111.87 9.00 1243
Bt 25406.50  18.00
I Bt 1463.13  17.00

T R*=0.924,R,;,=0.856.
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Figure 6 DPPH free radical scavenging abilities of

Euryale ferox
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