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Comparison of Saponin Content and Antioxidant Effect depending on
the Processing Method of Codonopsis lanceolata
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Codonopsis lanceolata, called deodeok in Korean, has been verified for various effects, including anti-aging and anti-
inflammatory effects and insomnia improvement, and is one of the healthy foods that Koreans enjoy eating. In this
study, the saponin content, lansemaside A content, and total saponin content of deodeok were analyzed using high-pressure
sterilization and solid fermentation by mixed lactic acid bacteria. The antioxidant effect was compared to determine
improved processing methods of deodeok. The lansemaside A content of deodeok samples depending on the preprocessing
methods was analyzed: 2,594.10 mg/kg for dried deodeok, 2,100.93 mg/kg for steamed deodeok, and 1,151.31mg/kg for
fermented deodeok. The total saponin content was found to be 7,209 mg/kg for dried deodeok and 8,605 mg/kg for
steamed deodeok, showing a high saponin content. The total polyphenol content was highest for dried deodeok, steamed
deodeok, and fermented deodeok. As for the antioxidant effect, it was analyzed that the effect of dried deodeok was the
highest, followed by steamed deodeok and fermented deodeok; Dried deodeok had the highest value in total polyphenol
content, not in total saponin content, which is considered to have a positive influence on its antioxidant effect. The content
of lansemaside A was the highest for dried deodeok. When fermented deodeok is consumed, more beneficial effects on
health can be expected by ingesting it with lactic acid bacteria cultured using saponins and polyphenols. Therefore, this
study suggests the possibility of manufacturing products suitable for the needs of consumers, such as the flavor of deodeok,
according to the processing methods.
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Fig. 1. Mixed Lactobacillus colonies in the nutrient agar.
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Table 1. Contents of lancemaside A and total saponin by dried
deouck, steamed deodeok, fermented deodeok

Table 2. Contents of total polyphenol by dried deouck, steamed
deodeok, fermented deodeok

(mg/kg) Dried Fermented Steamed (mg/kg) Dried Fermented Steamed

g deodeok deodeok deodeok & deodeok deodeok deodeok
Lancemaside A 2594.1 1151.31 2100.93 Total polyphenol 5,548 3,761 4,480
Total saponin 7,209 5,057 8,605
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Table 3. Indicator ingredients of 125 plant derived extracts of dried deouck, steamed deodeok, fermented deodeok

No Ingredients No Ingredients No Ingredients
1 10-Hydroxy-2-decenoic acid 43 Epoxybergamottin 85 Naringin
2 3-Acetyl-11-koto-B-boswellic acid 44 Eupatilin 86 Narirutin
3 4-o-Feruloylquinic acid 45 Ferulic acid 87 Neohesperidin
4 B-Boswellic acid 46 Formononetin 88 Nodakenetin
5 D-Luciferin 47 GABA 89 Nodakenin
6 &-Viniferin 48 Galangin 90 Nodosin
7 p-Coumaric acid 49 Gallic acid 91 Nordihydroguaiaretic acid
8 Acacetin 50 Ganoderic acid 92 Ombuoside
9 Aleuritic acid 51 Genistein 93 Oxymatrine
10 Allantoin 52 Genistin 94 Oxypeucedanin
11 Apigenin 53 Glycitein 95 Paeoniflorin
12 Artemisinin 54 Glycitin 96 Parthenolide
13 Artepillin C 55 Glycyrrhizin 97 Phloretin
14 Asiaticoside 56 Hamamelitannin 98 Phlorizin
15 Astragalin 57 Hesperidin 99 Phloroglucinol
16 Astragaloside IV 58 1Hispidulin 100 Pinocembrin
17 Baicalein 59 Honokiol 101 Poncirin
18 Baicalin 60 Hydroxy alpha Sanshool 102 Protocatechuic acid
19 Bakuchiol 61 Hyperforin 103 Pterostilbene
20 Berberine 62 Hyperoside 104 Quercetin
21 Bergamottin 63 Icariin 105 Resveratrol
22 Bergapten 64 Isopimpinellin 106 Rhamnetin
23 Biochanin A 65 Isoquercitrin 107 Rosavin
24 Bixin 66 Isosakuranetin 108 Rosmarinic acid
25 Byakangelicol 67 Kaempferol 109 Rut
26 Caffeic acid 68 Kakklide 110 Sakuranetin
27 Caffein 69 Kavain 111 Sakuranin
28 Capsaisin 70 Lancemaside A 112 Salicylic acid
29 Catechin 71 Leonurine 113 Sapindoside A
30 Chalcon 72 Levistilide A 114 Shikonin
31 Chlorogenic acid 73 Linarin 115 Silibinin
32 Cinnamic acid 74 Liquiritigenin 116 Sinapic acid
33 Curcumin 75 Liquiritin 117 Sophoridine
34 Daidzein 76 Loganin 118 Sulforaphane
35 Daidzin 77 Lovastatin 119 Syringic acid
36 Decursin 78 Lucidone B 120 Theobromine
37 Ellagic acid 79 Luteolin 121 Vanillic acid
38 Emodin 80 Madecassoside 122 Vitexin
39 Epicatechin 81 Magnolol 123 Withaferin A
40 Epicatechin gallate 82 Matrine 124 Withanolide
41 Epigallocatechin gallate 83 Myricetin 125 Xantotoxin
42 Epigallocatechin 84 Myricitrin
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Table 4. Contents of chlorogenic acid by dried deouck, steamed
deodeok, fermented deodeok

Dried Fermented Steamed
deodeok deodeok deodeok
Chlorogenic acid 255.66 43.69 199.37

Table 5. Contents of each polyphenol by dried deouck, steamed
deodeok, fermented deodeok

(mg/kg) dDried Fermented Steamed
eodeok deodeok deodeok
Caffeic acid 2.83 1.16 1.64
p-coumaric acid 2.11 1.01 0.2
Ferulic acid 2.26 1.14 0.4
Salicylic acid 0.3 0.18 0.57
Syringic acid 1.24 0.63 0.43
Gallic acid 0.3 0 0
Hesperidin 0 0.66 0
Protocatechuic acid 2.49 1.01 1.4

Table 6. Contents of DPPH by dried deouck, steamed deodeok,
fermented deodeok

Dried Fermented Steamed
deodeok deodeok deodeok
DPPH (%) 1.8% 6.8% 4.8%

Abbreviation: DPPH, a-diphenyl-B-picrylhydrazyl
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