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Abstract: Objective To develop an effective method for the separation of phillyrin from fruits of Forsythia suspensa
and study the biotransformation of phillyrin by different microbial strains. The aim is to provide a foundation for
industrialization of phillygenin transformed from phillyrin. Methods In this study, 70% ethanol was used to extract
2.5 kg of Forsythiae fructus. The pure phillyrin was separated from ethyl acetate extract by chromatography. 32 strains
were selected for microbial transformation of phillyrin. Strains with good transformation ability and specificity were
screened by using the yield of phillygenin as an indicator. Results Phillyrin (6.8 g) were obtained after separation
and purification. The purities of the compound were above 98% evaluated by HPLC analysis. The microbial
transformation of phillyrin results showed that there were two strains with strong transformation ability and
specificity, which were Cunninghamella elegans (CGMCC 3.1207) and Penicillium chrysogenum (CGMCC 3.521).
Conclusion This study explored a suitable method for industrial production of phillyrin, and screened out highly
efficient and specific strains which could convert phillyrin into phillygenin.
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Table 1 List of microbial strains and preliminary screening results

F I T%4 Bl s ks R | |7 I T%4 R s s R
1 Absidia coerulea CGMCC3.3389 Wi(AALk% - 17 Curvularia lunata COMCC 3.4381 i H Al +
2 Absidia coerulea CGMCC 3.3382 {0443k T - 18 Trichoderma longibrachiatum CGMCC 3.1029 KHiAT +
3 Penicillium melinii CGMCC 3.4474 Hphkis s - 19 Trichoderma longibrachiatum CGMCC 3.4261 KAiA%E: +
4 Beauveria bassiana CGMCC 3.2473  BRkff - 20 Backusella lamprospora CGMCC 3.3435 [N v biids +
5 Cephalotrichum stemonitis ~ CGMCC 3.1411 HA§7 # % - 21 Absidia corymbifera CGMCC 3.2892 AAiAdL 7 -
6 Mucor plumbeus CGMCC 3.3450 HNEFEH ++ 22 Aspergillus niger CGMCC 3.1858 % -
7 Cunninghamella echinulata  CGMCC 3.2004  Jil /N yi iR - 23 Rhizopus japonicus CGMCC 3.0795 HAMRE -
8 Cunninghamella echinulata ~ CGMCC 3.3400 il /) i ARI - 24 Aspergillus melleus CICC 40330 W B +
9 Acremonium potronii CGMCC 3.4008 ATt + 25 Rhizopus microsporus var.chinensis ~ CICC 41052 INEIREEAE R ++
10 Fusarium solani CGMCC 3.1829 i Bt + 26 Penicillium expansum CICC 41063 PIRER -
11 Mucor polymorphosporus CGMCC 3.3443 LA T5 + 27 Absidia coerulea CICC 40302 (iR S -
12 Cunninghamella elegans CGMCC 3.1207 FEEUN i R +++ 28 Aspergillus niger CICC 2114 Rl ++
13 Cunninghamella elegans CGMCC 3.2028  FESUN AR IR + 29 Trichoderma reesei CICC 2626 A ++
14 Penicillium chrysogenum CGMCC3.521 =% +H+ 30 Aspergillus sp. CICC 2699 &R ++
15 Syncephalastrum racemosum  CGMCC 3.264  EURISLE ++ 31 Penicillium griseofulvum CICC 4015 I +
16 Mucor plumbeus CGMCC 3.2450 HNEF ++ 32 Candida parapsilosis CICC 1973 I R 22 W +
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Figure 1 HPLC chromatogram of phillyrin
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Talbe 2 Peak area percentage of phillyrin

@i tn/min WA WETIRLE 5r /%
1 5.352 83 296 1.41
2 5.874 5973 0.10
3 8.334 583 3024 98.49
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Figure 2 "H-NMR spectrum of phillyrin
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Figure 3 Microbial transformation of phillyrin into phillygenin
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Figure 4  HPLC Chromatogram of Cunninghamella elegans

(CGMCC 3.1207) fermentation liquid

mAU
1 600
1 400
1200
1 000
800
600
400
2001

N
5

=
o |55

0 é lIO 1'5 2‘0 25 3‘0
5] /min
B 5 ~EBE(CGMCC 3.521)% 1k % Ei&AI HPLC &
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(CGMCC 3.521) fermentation liquid
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