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Comparison of Antioxidant Activity and Flavor Effect According to
Processing Method of Red ginseng and Herbal Medicine
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Abstract In this study, the effect of functional substances such as polyphenols and flavonoids contained in large

=5, @
quantities in red ginseng and herbal medicines on the antioxidant activity properties and flavor effect were
investigated by increasing the content and activity of functional ingredients by convert red ginseng through a
steaming heat-drying process compared to the traditional dry processing method of ginseng and herbal medicines.
According to the experimental results, the addition of pre-heat treatment significantly increased antioxidant
properties such as DPPH radical scavenging ability, polyphenols, and flavonoids. In addition, during the steaming
and heat-dried red ginseng manufacturing process, the amino-carbonyl browning reaction was promoted, resulting in
increased brownness and a savory flavor. However, the content of ginsenosides, the main medicinal ingredient in
red ginseng, became the main cause of the bitter and harsh taste. In addition, the bitter and harsh taste of red
ginseng has been significantly improved by roasting and producing powder, but on the other hand, Radix
Angelicae sinensis, polymorphic angelica and Peony, which are used as main medicinal ingredients in oriental
medicine for nutritional tonic prescriptions such as 10 herbal medicine and 4 herbal medicine have a very strong
herbal medicine-specific flavor and have a bitter and harsh taste. It is so strong that in order to use it as an
instant extraction material, it was reviewed that a steaming and heating manufacturing method was needed during

the manufacturing process.
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Figure 1. Extraction of fractions containing ginsenosides from
herbal medicine extracts with red ginseng extract added.
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Measurement of the number of lactic acid bacteria(lab

after fermentation of lactic acid bacteria using water extract of

Samples Number of viable cells Remarks

Extract of 10 herbal medicine mixture 1.31x107 (cfu/ml) Extract of 10 herbal medicine mixture with hot water

Extract of 5 herbal medicine mixture 1.16x107(cfu/ml) Extract of 5 herbal medicine mixture with hot water

Extract of 4 herbal medicine mixture 141107 (cfu/ml) Extract of 4 herbal medicine mixture with hot water

Add 1% of red ginseng extract to the ; Fermentation at 37°C for 48 hours by adding a starter
- 1.18x10" (cfu/ml) . .

extract of 10 herbal mixtures of 8 kinds of lab mixture

Add 1% of red ginseng extract to the ; Fermentation at 37°C for 48 hours by adding a starter
) 1.95x10" (cfu/ml) . .

extract of 5 herbal mixtures of 8 kinds of lab mixture

Add 1% of red ginseng extract to the ; Fermentation at 37°C for 48 hours by adding a starter
) 1.31x10" (cfu/ml) ) .

extract of 4 herbal mixtures of 8 kinds of lab mixture
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which red ginseng extract was added.
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Table 2. pH measurement before and after fermentation of lactic acid bacteria(LAB) in
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herbal medicine extracts and extracts in

Sample pH Remarks
1% of red ginseng extract (RGE) was 496 A mixture of 10 herbal medicines was extracted with hot
added to 10 herbal medicine extract (HME) : water
gft’ r;)étRGE was added to 5 herbal medicine 401 A mixture of 5 herbal medicines was extracted with hot water.
gf)trgitRGE was added to 4 herbal medicine 474 A mixture of 4 herbal medicines was extracted with hot water.
Lactic acid bacteria fermentation™ after e oo .
adding 1% of RGX to 10 herbal medicine | 383 | Fermentation at 37°C for 48 hours by adding a starter of 8
extract kinds of lab mixture*
Lactic acid bacteria fermentation*after adding 1% 371 Fermentation at 37°C for 48 hours by adding a starter of 8
of RGX to 5 herbal medicine extract ) kinds of lab mixture*
Lactic acid bacteria fermentation” after adding 1% 373 Fermentation at 37°C for 48 hours by adding a starter of 8
of RGX to 4 herbal medicine extract b kinds of lab mixture*
e s = = - = 3 ] 71z = ¥ = 3leko] o 7
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Table 3. DPPH radical scavenging activity after fermentation of lactic acid bacteria using water extract of herbal medicine.

Samples Activity(%)

Remarks

Extract of 10 herbal medicine mixture 19.83+0.19

Extract of 10 herbal medicine mixture with hot water

Extract of 5 herbal medicine mixture 34.93+0.47

Extract of 5 herbal medicine mixture with hot water

Extract of 4 herbal medicine mixture 21.65+ 0.37

Extract of 4 herbal medicine mixture with hot water

Add 1% of red ginseng extract to the

. 25.06+0.05
extract of 10 herbal mixtures

Fermentation at 37°C for 48 hours by adding a starter of 8 kinds of

lab mixture

Add 1% of red ginseng extract to the

. 31.96+0.42
extract of 5 herbal mixtures

Fermentation at 37°C for 48 hours by adding a starter of 8 kinds of

lab mixture

Add 1% of red ginseng extract to the

. 25.69+0.25
extract of 4 herbal mixtures

Fermentation at 37°C for 48 hours by adding a starter of 8 kinds of
lab mixture
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Table 4. Total polyphenol content of extracts of herbal

extracts.

EEE FEE1 Yo s fibT weE9

mixtures and lactic acid bacteria fermented products of these

A 105 AAE AR FEEY A9 total
polyphenol §-Fo] 71 w+a1 DPPH radical scavenging
activity 9] BE7F G2 QAL 10 AA Foll o] &
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Samples Contents(ug/ml) Remarks

Extract of 10 herbal medicine mixture 625.85+0.96 Extract of 10 herbal medicine mixture with hot water
Extract of 5 herbal medicine mixture 1207.72+4.11 Extract of 5 herbal medicine mixture withhotwater
Extract of 4 herbal medicine mixture 1022.51+1,15 Extract of 4herbal medicine mixture withhotwater
Add 1% of red ginseng extract to the 503.160.56 Fermentation at 37°C for 48 hours by adding a starter of 8
extract of 10 herbal mixtures B kinds of lab mixture
Add 1% of red ginseng extract to the 1085,.67+6.79 Fermentation at 37°C for 48 hours by adding a starter of 8

extract of 5 herbal mixtures R kinds of lab mixture
Add 1% of red ginseng extract to the 843.22+13.00 Fermentation at 37°C for 48 hours by adding a starter of 8
extract of 4herbal mixtures T kinds of lab mixture
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Table 5. Total flavonoid determination of herbal medicine extracts with red ginseng extract added each and their lactobacillus

fermented extracts.

S ) Contents R "
ample emarks

(ug/ml)
1% of red ginseng extract (RGE) was 357994578 A mixture of 10 herbal medicines was extracted with hot
added to 10 herbal medicine extract (HME) e water.
1% of RGE was added to 5 herbal medicine extract | 385.79+4.27 @algrxture of 5 herbal medicines was extracted with hot
1% of RGE was added to 4 herbal medicine extract | 362302473 | 4 mixture of 4 herbal medicines was extracted with hot
Lactic acid bacteria fermentation* after . o -
adding 1% of RGX to 10 herbal medicine 37213:284 | Lermentation at 37°C for 48 hours by adding a starter of
extract 8 kinds of lab mixture
Lactic acid bacteria fermentation” after adding 1% 393444621 Fermentation at 37°C for 48 hours by adding a starter of
of RGX to 5 herbal medicine extract T 8 kinds of lab mixture”
Lactic acid bacteria fermentation” after adding 1% 365.95¢527 Fermentation at 37°C for 48 hours by adding a starter of
of RGX to 4 herbal medicine extract 2O 8 kinds of lab mixture*

(Visual detection)
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HEE 4

(UV 365nm lamp detection)

G4 G31 2 3 A B C Rgs

of Atzdol F2 F&& 1-FE232| TLC el

Figure 2. TLC of 1-butanol layer from which saponinsare mainly extracted for detection of ginsenosidesof ginseng contained in

extracts of samples.

«Silica gel 60 TLC aluminum sheet was developed with chloroform/methanol /water(65:35:10, lower phase) and then detected by

10%-sulfuric acid/ethanol spraying and heating.
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Figure 3. Flavor evaluation of water extract after preparing
powdered samples of red ginseng and roasted red ginseng.
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