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Abstract

This study aimed to investigate the immunostimulatory effect of a sweet potato peel-based plant mixture, including
Platycodon grandiflorum, Codonopsis lanceolata and com silk, on RAW264.7 macrophages. We tested the
immunostimulatory effect of 12 plant extracts, individually, in terms of nitric oxide (NO) production in RAW264.7
macrophages. NO production of Platycodon grandiflorum, Codonopsis lanceolata, and com silk extracts (PG, CL,
CS) in RAW264.7 macrophages was significantly higher than that of other plant extracts (p<0.05). The cytotoxicity
and production of NO and cytokines by PG, CL, CS, and weet potato peel extract (SP) in RAW264.7 macrophages
were determined. The production of tumor necrosis factor (TNF)-q, interleukin (IL)-18, and IL-6 in PG, CL or
CS-treated RAW264.7 macrophages was significantly higher than that of SP-treated ones (p<0.05). Immunostimulatory
effect of the extract from plant mixture containing Platycodon grandiflorum, Codonopsis lanceolata, com silk, and
sweet potato peel in the ratio 1:1:0.5:3 (w/w) was significantly higher than that of SP extract alone, and was similar
or higher than that of PG, CL, and CS, on RAW264.7 macrophages (p<0.05). Therefore, the extract from plant
mixture may be considered as a potential candidate for the development of functional food materials for enhancing
immune activity.
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Table 1. The ratio of mixtures containing Platycodon grandiflorum,
Codonopsis lanceolata, corn silk and sweet potato peel

Mixtures Mixture ratio (w/w)

Mixture 1 PGP" : CLP” : CSP” : SPPY = L:1:0.5:1
Mixture 2 PGP : CLP : CSP : SPP = 1:1:0.5:2
Mixture 3 PGP : CLP : CSP : SPP = 1:1:0.5:3
Mixture 4 PGP : CLP : CSP : SPP = 1:1:0.5:4
Mixture 5 PGP : CLP : CSP : SPP = 1:1.0.5:5

'PGP : Platycodon grandiflorum powder.
ACLP : Codonopsis lanceolata powder.
)CSP : com silk powder.

“SPP : sweet potato peel powder.
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Fig. 1. Stimulatory effect of water extracts from Platycodon
grandiflorum (PG), Codonopsis lanceolate (CL), corn silk (CS),
Angelica gigas Nakai (AG), Acanthopanax senticosus (AS), Astragalus
membranaceus (AM), Chidium officinale (CO), Atractylodes
macrocephala Koidzumi (AR), Rehmanniae Radix Preparat (RR),
Allium sativam L (ALS), and sweet potato peel (SP) on the
production of NO in RAW264.7 macrophages. LPS (0.1 pg/mL) was
used as a positive control.

The values are expressed as meantSD (n=4); means with different letters significantly
differ from each other (p<0.05), as determined by Duncan’s multiple range test.
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Fig. 2. Effect of water extracts from Platycodon grandiflorum (PG),
Codonopsis lanceolate (CL), corn silk (CS), Acanthopanax senticasus
(AS), Paeoniae radix (PR), and sweet potato peel (SP) on the cell
viability. The RAW264.7 macrophages were treated with extract for
24 h.

The values are expressed as meantSD (n=4); means with different letters significantly
differ from each other (p<0.05), as determined by Duncan’s multiple range test.
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Fig. 3. Stimulatory effect of water extracts from Platycodon
grandiflorum (PG), Codonapsis lanceolate (CL), corn silk (CS), and
Acanthopanax senticosus (AS) on the production of TNF-a (A), IL-1
B (B) and IL-6 (C) in RAW264.7 macrophages. LPS (0.1 ug/mL)
was used as a positive control.

The values are expressed as meantSD (n=4); means with different letters significantly
differ from each other (p<0.05), as determined by Duncan’s multiple range test.
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Fig. 4. Stimulatory effect of water extracts from sweet potato peel (SP) on the production of NO (A), TNF-a (B), IL-1B (C) and IL-6

(D) in RAW264.7 macrophages.

LPS (0.1 ngmL) was used as a positive control. The values are expressed as meantSD (n=4); means with different letters significantly differ from each other (p<0.05), as

determined by Duncan’s multiple range test.
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Fig. 5. Stimulatory effect of extracts from the plant mixtures based
on sweet potato peel on the production of NO in RAW264.7
macrophages.

The values are expressed as meantSD (n=4); means with different letters significantly
differ from each other (p<0.05), as determined by Duncan’s multiple range test. The
explanation of mixture 1 (Mix 1), Mix 2, Mix 3, Mix 4, and Mix 5 are provided
in Table 1.
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Fig. 6. Stimulatory effect of water extracts from Platycodon grandiflorum (PG), Codonopsis lanceolate (CL), corn silk (CS), sweet potato
peel (SP) and their mixture based on sweet potato peel on the production of NO, TNF-a, IL-18 and IL-6 in RAW264.7 macrophages.

LPS (0.1 pg/mL) was used as a positive control.

The values are expressed as meantSD (n=4); means with different letters significantly differ from each other (p<0.05), as determined by Duncan’s multiple range test. The

explanation of mixture 1 (Mix 1), Mix 3, and Mix 5 are provided in Table 1.
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