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Abstract: A total of 26 strains of lactic acid bacteria were screened with the aim of achieving a high flavonoid aglycone conversion rate in
fermented seabuckthorn juice. The fermentation was optimized through single strain selection, followed by mixed inoculation. Lactobacillus
plantarum L23, Pediococcus pentosaceus P27, and Lactobacillus plantarum L21 emerged as the most efficient conversion strains used for mixed
inoculation. Subsequently, the orthogonal test was conducted to optimize pH value, temperature, and carbon source addition. The flavonoid
aglycone content (calculated by isorhamnetin) was measured as a primer value for optimization. After screening, the highest flavonoid aglycone
content was obtained under the following conditions: pH value of 4, temperature of 30 “C, carbon source of 6% (m/V), and inoculation ratio of
1:2:1. The contents of total flavonoids, total phenolic acid, organic acid, and crude polysaccharides were measured before and after fermentation of
seabuckthorn raw juice. The flavonoid aglycone content increased by approximately 90%, whereas the total flavonoid content increased by
approximately 108%. In this formula, the contents of crude polysaccharide, organic acid, and total phenolic acid were also significantly different
from those of the original seabuckthorn juice before fermentation. This study serves as a valuable reference for investigating the conversion
mechanism of flavonoid aglycones using lactic acid bacteria, providing guidance for further industrial processing of seabuckthorn in China.
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Fig.1 Fermentation process of seabuckthorn juice
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Fig.2 High performance liquid chromatography of flavonoids
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Table 2 Peak sequence and time of 11 flavonoids

0817 5 oW 4 AR b A 9] /min 7% /mV
1 MR E-3-0-M—4E-7-0- R S4B+ 18.56 144 236.00
2 7 REFFE-3-0-M—AE-7-0- A A8+ 19.68 85 649.00
3 FREFH3-0-8 #E-7-0- A543 23.12 67 937.00
4 BT 25.41 114 694.00
5 EHHF 26.73 152 839.00
6 i 26.92 151 820.00
7 KA 27.25 102 582.00
8 FREE3-O-HEBEH 28.67 154 982.00
9 R E 40.99 187 964.00
10 FREFE 45.32 33 800.00
11 LAE 54.54 82 735.00

108



MR EmRHY Modern Food Science and Technology 2023, Vol.39, No.9

150 =
12.5

a

% 10.0

g

] 7.50

<1

&

® 5.00

=

ii:N
2.50

0.00

O# 1# 2# 3# 4# S# O# TH S# O# 10# 11# 12# 13# 14# 15# 16# 17# 18# 194 20# 214 22# 23# 24# 25# 26#

iR

B3 WHRAERIERRERNEE
Fig.3 Content of isorhamnetin before and after fermentation of sea-buckthorn
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Fig.4 Isorhamnetin increment in different experimental groups
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Fig.5 Isorhamnetin increment in different experimental groups
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Table 5 Design of Lg(3%) orthogonal test
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Table 6 Results of Lq(3*) orthogonal test

Ke%HsE A B C D RAEEEF(mL)
1 1 1 1 1 13.03
2 1 2 2 2 4.46
3 1 3 3 3 2.15
4 2 1 2 3 14.73
5 2 2 3 1 6.84
6 2 3 1 2 0.09
7 3 1 3 2 13.35
8 3 2 1 3 4.66
9 3 3 2 1 0.05
k1 6.55 13.70 593 6.64
k2 722 532 641 1097
k3 6.02 1.15 745 10.51

R 120 1255 1.52 433
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Table 7 Test results of basic indicators

M FEAT S AR R R IR B P-value*
H % H#5/(2/100 g) 0.2120.00 0.58+0.00 0.01<P<0.05
EEEAAE/(mg/L) 1 200.00::42.00 2 500.00:100.00 P>0.05
BB BRAF/(mg/g) 155.70+3.02 899.80+33.96 0.01<P<0.05
H AR AF/(2/100 g) 4.57+0.00 7.69+0.00 P<0.01

E: P>05 ARREMER, P<005 HEFHEE, P<00l AZFHHUEEHE,
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