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Study on biotransformation of endophytic fungus to enhance saponins content
and antitumour activity of Paridis Rhizoma

LIU De-zhu, CHEN Yi-yang, ZHANG Meng, TIAN Yu, LI Zao-hui, YU Dan, DU Xiao-wei
Heilongjiang University of Chinese Medicine, Harbin 150040, China

Abstract: Objective To study the fermenting effect of endophytic fungus Fusarium-C39 with Dian chong lou (Paridis Rhizoma) on
enhancing the saponins content and antitumour activity, and preliminarily investigate the biotransformation mechanism of main steroid
saponins. Methods The endophytic fungus Fusarium-C39 was fermented with Paridis Rhizoma and total saponins extract, respectively.
The contents of total saponins and polyphyllin I, Il and VIl from Paridis Rhizoma and its fermentation, and the inhibitory effects on the
proliferation of HepG2, A549 and HT-29 of them were compared. UPLC/Q-TOF-MS was used to study the changes of saponins before and
after fermentation, and the mechanism of biotransformation was deduced by referring with the biosynthesis pathway of steroidal saponins.
Results Compared with Paridis Rhizoma, the contents of total saponins, polyphyllin I, Il and VII in the fermentation were significantly
increased, and the inhibitory effect on the proliferation of tumour cells was significantly enhanced. Th, pseudoproto-Pb and parisyunnanoside
B were determined as main precursor substances. They were biotransformed into polyphyllin I, lland VII by the deglycosylation of C2s and
cyclization under the catalysis of Fusarium-C39. Conclusion Endophytic fungus Fusarium-C39 could increase the saponins content and
enhance the anti-tumor effect of Paridis Rhizoma by fermentation. The transformation mechanism was probably related to the
deglycosylation and cyclization of the precursor substances catalyzed by Fusarium-C39.
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A-Fusarium-C39 fermentation broth  B-steroid saponins reference substance C-Paridis Rhizoma D-solid fermentation E-steroid saponins extract
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1 ERREHAEYTEENERN HPLC
Fig. 1 HPLC chromatogram of steroid saponins in Paridis Rhizoma and its fermenting samples
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Fig.2 Increase rate of steroid saponins by solid fermentation (A) and liquid fermentation (B) of Fusarium-C39 with Paridis Rhizoma
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Fig. 3 Effects on proliferation of HepG2 (A), A549 (B) and HT-29 (C) cells before and after fermentation of Fusarium-C39
with Paridis Rhizoma



4490 » $8 % 202478 $53% F143 Chinese Traditional and Herbal Drugs 2022 July Vol. 53 No. 14

A& fdw HT-29 Z0Ma 1Cso fH 53718 43.37. 33 AEBIREHREREEI. 1A VI AEYEL
276.18. 66.75 ng/mL, 1A A& KBEYIH G2 EHSR o

P %E 3 Fhdie 40 B ) 1Cso 1 73 31 R &N 24.07. HEEMBREEYT) UPLC-MS ,ﬁé\%‘ﬂﬁl%lmlzl 4,
87.43. 17.42 pg/mL. W[ WHJFEZMAMLE, E  MHXUEYE MSIMS EIILKE 5, HEBEEH

R ] R R T 5 6 e A PR G B B S R VI AE ARSI A T L. “’Fﬁ“Z 4, 5”

3. SR 0776 UPLC-MS $3E (7 9 85, 15 R+t
A iﬁ N"MJV‘N\‘..
60 65 70 75
J‘ ﬂl\/ t/min KJ )‘
)\,. A .JLF\.'“J» Vnd N e ;l.lf-\ll| Al J-AJ\J\ - Vom0
) ﬂ
) ,wU«iA-VZEﬂfS’ﬂ.. ~..~..,f\.~fl‘f\ .Jic"jﬁ’*-’\_ e \7‘” L T | ,‘}'l\' J\\, M
0 5 10 15 20 25

t/min
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Fig.4 TIC diagram of Paridis Rhizoma (A) and liquid fermentation (B) in positive ion mode
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Fig.5 MS/MS diagram of six compounds related to biotransformation
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Table 1 Compounds related to biotransformation of polyphyllin I, Il and VII during fermentation

G5 twmin - AFAT  WEE () FEXWC AFA FEYBRET (MSIMS) RAE S W A=
1 463 [M+H-HLOI* 11935990 293 CoHuOy 11935969, 10135338927, 6557, 721.4134,593.3686, 431313 1, 413.305 1 Th T
2 656 [MHH]' 11776065 501 CsHuOs  1177.5091,1015,5495,869.487 4, 723.4319, 577.3725, 415.3198, 397.309 2 pseudoproto-Pe T
3 673 [MHH]' 10175294 226 CxHuOn 10175244, 85,4683, 723.4303,577.370 1,415,325 8, 271.207 1, 253,197 4 parisyunnanoside B TH
4 1215 [MtH—HO* 10135366 434 CsiHpOx 10135323 8674729, 7214138 575,358 4, 4133054, 395.2947, 2691899, 2511791 Bk VI "It
5 1588 [MtH]' 10155514 364 CaHwOn 10155453, 8694866, 7234304,577.3729, 4153207, 397,300 7, 270206 1, 2531954 FAKIHS 1| ol
6 1623 [M+H] 855.476 1 222 CoHuOy  8854703,7234262,577.3701,433.256 3 415.3179,307.3074, 2712037, 2531930 EHkH | 1At
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parisyunnanoside B %5154 7E Fusarium-C39 E & =
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OH
OH
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2 R=Rha (1—4)-Rha (1—4)-[Rha (1—2)]-Glc 5 R=Rha (1—4)-Rha (1—4)-[Rha (1—2)]-Glc
3 R=Ara (1—4)-[Rha (1—2)]-Glc 6 R=Ara (1—4)-[Rha (1—2)]-Glc

6 Fusarium-C39 EHxIZHELRZEH I 11 50 VII £ LA ATRERE
Fig. 6 Proposed biotransformation pathway of polyphyllin I, 11 and V11 catalyzed by Fusarium-C39
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