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Abstract Background: Kombucha, originating from Northeast Asia, is a fermented beverage produced by fermenting
black tea with a symbiotic culture of bacteria and yeast, renowned for its myriad health benefits. The augmentation
of its health-promoting attributes, particularly antioxidant properties, through the integration of medicinal herb extracts,
has gained attention in recent research. Purpose: The objective of this research was to explore the potential enhancement
of the antioxidant properties of kombucha through the addition of hot water extracts from selected 7 medicinal herbs
native to Jeju Island. Additionally, the study aimed to ascertain the successful transfer of active herbal ingredients
into the kombucha. Methods: The methodology entailed the hot water extraction of the aforementioned medicinal herbs
followed by their incorporation into the kombucha during a secondary fermentation phase. The assessment criteria
included the analysis of the kombucha's physical characteristics post-fermentation, the quantification of sugar content,
and the evaluation of antioxidant using DPPH, ABTS assays. The presence of specific active compounds(EGCG,
2,5-DHAP) was verified using HPLC and SDS-Gel Electrophoresis. Results: The findings indicated a successful
fermentation process, as evidenced by an increase in reducing sugars. Moreover, the kombucha exhibited notable
antioxidant activities post-fermentation, which implies the effective infusion of the herbal extracts' properties into the
beverage. HPLC and electrophoresis analysis confirmed the assimilation of key active ingredients from the herbs into
the kombucha. Conclusions: This study substantiates the premise that the enrichment of kombucha with hot water
extracts from Jeju Island's medicinal herbs enhances its antioxidant properties. The successful integration of these herbal
components into kombucha not only amplifies its health benefits but also contributes to the expansion of the functional
beverage sector within the domains of health and alternative medicine.
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FHEAH(Kombucha)@t =X}, $x}, 4~ & 2 A(sucrose)
£ symbiotic culture of bacteria and yeasts(SCOBY)=
ANA AR SR, A A7) ARl L)
APl Zia girk. B Hold gueh 48,
Aot 7, S5 U8, B A, P Tt ek we
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AR e} ool A0 AgHen HoplE T
A5 ABEE2 vitamin C, carotenoids, cellulose2} 4lo]Ad-8
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AFA] Sepol A T AT SRl BEA,
Saposhnikovia divaricata), B<=2(B, Cynanchum wilfordii),
Q7V1)(C, Acanthopanax koreanus Nakai), 27(D, Plantago
asiatica L.), $-&(E, Achyranthes bidentata Blume), =F,
Scutellaria baicalensis), 2173 3E(G, Acorus gramineus)
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 DPPH

DPPH ol &J8t free radical &~7A AL Naik ef
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Park et al.(2000)2] ®5Ho]| e} 96 well micro plateo]
PBS 100 pL, 400 pg/mL H=0] AJ& 20 pLe 91,
1 mM H202E 7}slo] 55 d}x]8t &, 125 mM ABTS
(2,2'-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-
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Table 1. HPLC Analysis Conditions

Item Condition
HPLC system
Instrument (Alliance HPLC System 2695, Waters,
MA, USA)
Column Verspack C18 10u, 250mm x 4.1mm

Column temperature 27°C
EGCG : 20% MeOH solution
2,5-dihydroxyacetophenone : 0.1%
phosphoric acid + MeOH(7:3)

Mobile phase

Flow rate ImL/min
Detector UV(210nm)
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Laboratories)@} $HA| #7)%9%54%|(Mini Protean Tetra
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Table 2. Characteristics of Kombucha Pellicle with Herbal Additives

Sample

Pictures

Characteristics

Standard Kombucha
(green tea base)

The specimen exhibits a white coloration with a smooth texture and
significant thickness.

[A]
Saposhnikovia divaricata

The peripheral regions are characterized by a thinner profile, yet the thickness
becomes uniform and retains smoothness towards the center.

(B]
Cynanchum wilfordii

Some areas present a slight roughness; however, the surface remains
predominantly smooth with a notable thickness.

(€]
Acanthopanax koreanus

Upon closer examination, the surface is predominantly smooth with an
overall white hue and considerable thickness.

(D]
Plantago asiatica

Furthermore, areas with an uneven surface maintain a white coloration and
are characterized by a significant thickness.

(E]
Achyranthes bidentata

In terms of cleanliness, the surface is notably smooth, pristine, and white,
with a pronounced thickness.

[F]

Scutellaria baicalensis

Variability is observed in certain regions where the surface becomes uneven
with a slight yellowish tint, yet the thickness remains consistent.




Sample Pictures Characteristics

[G]
Acorus gramineus

The rough surface areas are distinguished by a brown coloration and
increased thickness.
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Fig. 1. Quantification of Total Sugars and Reducing Sugars in Herbal-Infused Kombucha

The sugar content was measured in triplicate, and the data are presented as mean + standard deviation. The alphabetic symbols represent
kombucha with the addition of herbal medicine. A:Saposhnikovia divaricata, B:Cynanchum wilfordii, C:Acanthopanax koreanus Nakai,
D:Plantago asiatica L., E:Achyranthes bidentata Blume, F:Scutellaria baicalensis, G:Acorus gramineus.
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Fig. 2. Antioxidant Capacity of Kombucha Supplemented with Herbal Medicine

The antioxidant capacity was determined in triplicate, and the resulting data are expressed as mean + standard deviation. The alphabetic
symbols denote kombucha supplemented with traditional herbal medicine.
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Fig. 3. HPLC Analysis Results of Kombucha Supplemented with Cynanchum wilfordii

The red graph represents the standard and green graph represents Kombucha. A, 2,5-dihydroxyacetophenone B, epigallo catechin gallate,

EGCG.
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Fig. 4. Electrophoretic Patterns of Cynanchum wilfordii and Cynanchum wilfordii Kombucha

Line A represents Cynanchum wilfordii, while Line B denotes Cynanchum wilfordii Kombucha.
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