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phillyrin into phillygenin from human intestinal flora
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Abstract:In order to biotransform phillyrin into phillygenin, the strains which could biotransform phillyrin into phillygenin
were screened and identified from human intestinal flora by spreading plate method and 16S rDNA sequencing with the yield
of phillygenin as the evaluation index. In order to improve the stability and efficiency of the strain,immobilized microorganism
technology was used to optimize the preparation conditions for immobilization of bacterial balls and the reaction conditions for
biotransformation of phillyrin into phillygenin. The results indicated that a novel Escherichia coli strain was isolated from hu-
man intestinal bacteria. The strain could efficiently biotransform phillyrin into phillygenin without the by-products. The opti-
mized preparation conditions for immobilization of bacterial balls were as follows sodium alginate of 3% , calcium chloride of
3.5% ,and crosslinking time of 3 h. Under substrate concentration of 0. 8 mg/mL in pH 8.0 at 39 °C, the phillyrin was com-
pletely biotransformed into phillygenin in about 25 h,and the yield of phillygenin was 97. 0% . Moreover, the transformation
rate of phillyrin could still reach 70.2% after the immobilized balls were recycled for 13 times.
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Fig. 1 Molecular structures of phillyrin and phillygenin
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Table 1  The results of precision and accuracy experiment(n =6)
K
) N Precision( RSD, % ) ‘
iH g W B2
Ttem Concentration ( mg/mL N Accuracy(RE, %
(me/ml) s H i V(RE%)
Within-day precision Inter-day precision
AT Phillyrin 0.201 2.61 1.92 2.78
0.403 0.31 1.42 0.66
0.611 1.49 0.74 0.90
NG Phillygenin 0.201 1.50 2.59 3.79
0.404 0.52 1.87 3.95
0.613 1.74 0.88 2.36
®2 BN MBERMESHERER (v £5,n=3)
Table 2 The results of matrix effect,recovery rate and repeatability experiment (x £s,n=3)
iH g HE A mifees HEME
Item Concentration ( mg/ml.) Matrix effect( % ) Recovery rate( % ) Repeatability (RSD, % )

EFF Phillyrin 0.100 95.98 +2.16 97.32 +£2.74 0.281
0.301 104.90 +0.51 104.64 +2.93 1.489 6
0.411 97.63 +0.71 103.79 £3.24 1.319 1

#EFNEZ Phillygenin 0.107 95.44 +1.47 96.08 £2.79 1.083 5
0.304 95.42 +0.49 95.14 +2.17 1.770 8
0.413 102.55 +0.86 104.21 £2.90 1.529 2
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16S rDNA @45 R 2 9H%, A3 BB bk SXUXI-1 A9 16S rDNA JF51), KB4 1 409 bp, JF50U1°F

AAGTCGAACGGTAACAGGAAGCAGCTTGCTGCTTCGCTGACGAGTGGCGGACGGGTGAGTAAT
GTCTGGGAAACTGCCTGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGC
AAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTTGTTGG
TGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGAAC
TGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGA
TGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACTTTCAGCGGGGAGGAAGGGA
GTAAAGTTAATACCTTTGCTCATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAG
CCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTTT
GTTAAGTCAGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCTGATACTGGCAAGCTTGAGTCT
CGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGAATACCGGTGGC
GAAGGCGGCCCCCTGGACGAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGA
GCTAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTGGTCTTGA
CATCCACGGAACTTTCCAGAGATGAGAATGTGCCTTCGGGAACCGTGAGACAGGTGCTGCATGGCTG
TCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCC
AGCGGTCCGGCCGGGAACTCAAAGGAGACTGCCAGTGATAAACTGGAGGAAGGTGGGGATGACGTC
AAGTCATCATGGCCCTTACGACCAGGGCTACACACGTGCTACAATGGCGCATACAAAGAGAAGCGAC
CTCGCGAGAGCAAGCGGACCTCATAAAGTGCGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCA
TGAAGTCGGAATCGCTAGTAATCGTGGATCAGAATGCCACGGTGAATACGTTCCCGGGCCTTGTACAC
ACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTA
CCA,
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blast [ FF 51 707 o 38 5 22 il J ik 2R G AL B (]
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Fig. 6 Phylogenetic tree of SXUX]J-1 based on 16S rDNA
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Table 3 Comparison of aerobic and anaerobic culture

BT HERNRRIGR
S The transformation rate of phillyrin( % ) The yield of phillygenin( % )
Culture condition % 6 i 12 B 6 Fig 12 b
Culture for 6 h Culture for 12 h Culture for 6 h Culture for 12 h
£ % Aerobic 20.1 78.4 18.6 85.3
P4 Anaerobic 23.3 78.6 18.2 81.6

TE T HAL R R WIRIEIT N 1 R R AR R0 1,

Note ; The initial value of phillyrin transformation rate is recorded as 1 ;The theoretical yield of phillygenin is recorded as 1.
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Fig. 7 Results of single factor investigation
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Table 4  The results of orthogonal experiment

WiH @&WE’E]‘](&TE %ﬂ?%“?ﬁﬁ ‘Tcﬂiéﬁltﬂ S
Project Sudluma.lglnale (,a(,.lz (‘r(.)sslmkmg Result(U/g)
concentration( % ) concentration( % ) time(h)

SEEG 1 Experiment 1 1 1 1 0.401

S 2 Experiment 2 1 2 2 0.638

528 3 Experiment 3 1 3 3 0.529

528 4 Experiment 4 2 1 2 0.726

SLG 5 Experiment 6 2 2 3 0.674

5285 6 Experiment 6 2 3 1 0.580

5285 7 Experiment 7 3 1 3 0.774

5285 8 Experiment 8 3 2 1 0.802

5255 9 Experiment 9 3 3 2 0.826
{8 1 Averagel 0.523 0.634 0.59%4 —
{8 2 Average2 0.660 0.705 0.730 —
418 3 Average3 0.801 0.645 0.659 —
22 Range 0.278 0.071 0.136 —

B8 iR REk
Fig. 8 Sodium alginate hydrogel beads
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Fig. 9 Investigation on single-factor

condition transformation process

2.8 HUFHERER

HAT R A0 T — e @ iR B AE 33 ~42 °C LA
WEABT IR HEEMFY 30 ~45 C o W&l 9 fr,
IR 39 CH, MR F AL R Kk, B+ 39 °C
N AAUHALIR L o

25 b B I T BRI A R A A5 pH
{60 8, IR 09 0. 8 mg/mL, # &2k 39 Co &
BEARAE T B =k AR T 78 20 h (AYER LR
39k 84.3% 85.7% \85. 6% , 145 4k ik 3|
85.2% N4 AL IR SE K 22 25 h A2 Ay, st Rl ]
SELSE A B AL TH I RUIR B A0 e A R
96.8% 97.2% 96.9% , -1 4 97.0% .,
2.9 FEIKIW R

P 10 T/ [ 5 i Bk g R i 13 A,
R AE 20 h WA EZ AL R REIA ) 70. 2% . W]
RS T2 A Wy 22 115 Ak s vl L gidg AR
i A7 BELEF A M, B ER AT R R 1

S

100

80

60

40+

ER A AL

Transformation rate of phillyrin (%

AR Y

20 H
N NG BA D D0 N DN
I8 8] Time (d)
E 10 BEEke9m A

Fig. 10 Durability of the bacteria ball
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