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Abstract: Objective
effects of malonyl ginsenosides (M-GS) on the cell growth and saponin synthesis during the cell culture to promote the synthesis
Cell lines (6a and VDK) of P. fruticosa and P.

filicifolia were used as experimental materials. M-GS was added on 7th day of the suspension culture to analyze the effects of M-

With suspension cultured cells of Polyscias fruticosa and P. filicifolia as research objects, we explored the
and accumulation of saponin in suspension cultured cells of P. fruticosa. Methods

GS addition on the cell growth and contents of polyscioside E, ginsenoside RO, polyscioside A and ladyginoside A saponins in cells.
Results M-GS could inhibit the growth of P. fruticosa and P. filicifolia, preventing their long-term survival. M-GS brought
forward the peak of cell density and dry weight of 6a cell line of P. fruticosa, causing the cell viability to start declining earlier, and
shortening the cell culture cycle. While the peak values of cell density, fresh weight and dry weight of VDK cell line were delayed,
which prolonged the cell culture cycle. The inhibitory effect of M-GS on 6a cell line was stronger than that of VDK. The cell
density, vitality, fresh weight and dry weight of 6a cell line decreased by 25.43%, 22.23%, 46.56% and 45.56%, respectively. The
effects of M-GS on the accumulation of saponins in the cells of P. fruticosa and P. filicifolia were different. For the cell line 6a of
P. fruticosa, M-GS promoted the synthesis of Polyscioside E, Polyscioside A and Ladyginoside A saponins, and the promotion was
the strongest for Polyscioside E saponins (increased by 79.67%), followed by ladyginoside A saponins (increased by 70.67%) and
polyscioside A saponins (increased by 19.67%). However, the content of ginsenoside RO saponins was inhibited (reduced by
74.00%). For the VDK cell line of Panax lineolata, M-GS only promoted the synthesis of Polyscioside A saponins, increasing its
content by 63.29%, but inhibited the synthesis of polyscioside A, Polyscioside A and Ladyginoside A saponins, and had the strongest
inhibition on polyscioside A saponins (decreased by 63.29%), followed by Polyscioside A saponins (decreased by 27.59%) and
Ladyginoside A saponins (decreased by 8.33%). Conclusion The addition of malonyl ginsenosides can promote the accumulation
of some kinds of saponins in suspension cultured cells of P. fruticosa and P. filicifolia, but it is not suitable for the long-term cell
culture. Moreover, the effects of malonyl-ginsenosides on different saponins in different cell lines were different, with a higher
promotional ability on 6a cell line than on the VDK cell line. Therefore, malonyl ginsenosides can be selected to increase th e yield
of target saponins in cell suspension culture of P. fruticosa and P. filicifolia according to different cell lines and target products.

Key words: Polyscias fruticosa (L.) Harms; Polyscias filicifolia (Ridley) Bailey; plant cell culture; malonyl ginsenoside; polyscioside

E; gginsenoside RO; polyscioside A; ladyginoside A
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A-changes in cell density of two cell lines without adding malonyl saponins; B-changes in cell density of the two cell lines after the addition of M-GS on

day 7 of culture; C-changes in cell density without addition of 6a cell line and with addition of M-GS; D-changes in cell density of VDK cell lines without

and after M-GS addition. Different lowercase letters indicate significant difference in cell density between different culture days (P < 0.05).
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Fig. 1 Changes in cell density of P. fruticosa 6a and P. filicifolia VDK before and after adding M-GS during cell suspension

culture
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A-changes in cell viability of the two cell lines when M-GS was not added; B-changes in cell viability of the two cell lines after the addition of M-GS on the

7th day of culture; C-changes in cell viability of 6a cell line without and with M-GS addition; D-changes in cell viability of VDK cell lines without and after

addition of M-GS. Different lowercase letters indicate significant difference in cell viability between different culture days (P < 0.05).
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Fig. 2 Changes in cell viability of P. fruticosa 6a and P. filicifolia VDK before and after adding M-GS during cell suspension

culture
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A-changes in fresh cell weight of the two cell lines when M-GS was not added; B-changes in fresh weight of the two cell lines after adding M-GS on the 7th

day of culture; C-changes in cell fresh weight without adding 6a cell line and after adding M-GS; D-changes of fresh cell weight in VDK cell lines without

and after adding M-GS. Different lowercase letters indicate significant difference in cell fresh weight between different culture days (P < 0.05).
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Fig.3 Changes in fresh weight of P. fruticosa 6a and P. filicifolia VDK before and after adding M-GS during cell suspension

culture
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A-changes in dry weight of two cell lines without M-GS addition; B-changes in the dry weight of the two cell lines after the addition of M-GS on day 7 of
culture; C-changes of cell dry weight without adding 6a cell line and after adding M-GS; D-changes in dry weight of VDK cell lines without and after the
addition of M-GS. Different lowercase letters indicate significant difference in cell Dry weight between different culture days (P < 0.05).
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Fig. 4 Changes in dry weight of P. fruticosa 6a and P. filicifolia VDK before and after adding M-GS during cell suspension

culture
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A-change of polyscioside E content in two cell lines without M-GS addition; B-changes of polyscioside E content in the two cell lines after the addition of M-
GS on the 7th day of culture; C-changes of polyscioside E in 6a cell line without addition and after addition of M-GS; D-changes of polyscioside E content in
VDK cells without and after the addition of M-GS. Different lowercase letters indicate significant difference in polyscioside E content between different
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Fig. 5 Changes of ladyginoside A content of P. fruticosa 6a and P. filicifolia VDK cells before and after adding M-GS during

cell suspension culture
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A-changes of ginsenoside Ro content in two cell lines without M-GS addition; B-changes of ginsenoside Ro content in the two cell lines after the addition of

M-GS on the 7th day of culture; C-changes of ginsenoside Ro content in 6a cell line without addition and after addition of M-GS; D-changes of ginsenoside

Ro in VDK cells without and after the addition of M-GS. Different lowercase letters indicate significant difference in ginsenoside Ro content between different

culture days (P < 0.05).

6 Fi¥ZE 6a MLITEI¥S VDK MR FIEF TP RN M-GS AIGHAMEASEH RO ZETL
Fig. 6 Changes of ginsenoside Ro content of P. fruticosa (6a) and P. filicifolia (VDK) cells before and after adding M-GS
during cell suspension culture
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A-changes of Polyscioside A content in two cell lines without M-GS addition; B-changes of Polyscioside A content in the two cell lines after the addition of

M-GS on day 7 of culture; C-The changes of polyscioside A content in cells without and after the addition of M-GS in 6a cell line; D-changes of polyscioside

A content in VDK cells without and after the addition of M-GS. Different lowercase letters indicate significant difference in polyscioside A content between

different culture days (P < 0.05).

7 ¥ 6a MkITEI¥S VDK MEEEIFIEF I IEF RN M-GS RIGAET L HEH A 2T
Fig.7 Changes of polyscioside A content of P. fruticosa 6a and P. filicifolia VDK cells before and after adding M-GS during

cell suspension culture
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A-changes of ladyginoside A content in two cell lines without M-GS addition; B-changes of ladyginoside A content in the two cell lines after the addition of
M-GS on day 7 of culture; C-changes of ladyginoside A content in cells without and with M-GS addition in 6a cell line; D-changes in ladyginoside A content

in VDK cells without addition and in M-GS cells with addition. Different lowercase letters indicate significant difference in ladyginoside A content between

different culture days (P < 0.05).

El 8 Fai¥S 6a ML&MEFS VDK MERFIEFRIIETRM M-GS BIGHEFFTHREET A ST
Fig. 8 Changes of ladyginoside A content of P. firuticosa 6a and P. filicifolia VDK cells before and after adding M-GS during

cell suspension culture
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