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ABSTRACT

Objectives: The purpose of this study was to establish experimental evidence for the antimicrobial effects of 51
herbal formulae commonly used in traditional Korean medical institutions.

Methods: The antimicrobial activities of herbal formulae were screened using the disc diffusion method against
10 pathogenic microorganisms (Bacillus cereus, Staphylococcus aureus, Listeria monocytogenes, Vibrio
parahaemolyticus, Escherichia coli DH5a, E. coli 0157, Salmonella enteritidis, Yersinia enterocolitica, Shigella
flexneri, and Helicobacter pylori). Of the 51 herbal formulae, 13 herbal formulae with antimicrobial activity were
selected and their dose-dependency were confirmed.

Results: Nine herbal formulae, including Gyeji-tang, Dangguisu-san, Saengmaek-san, Samul-tang, Ssanghwa-tang,
Socheongryong-tang, Yukmijihwang-tang, Jakyakgamcho-tang, and Paljung-san, presented antibacterial activity
against B. cereus. The effects of Saengmaek-san and Paljung-san was sustained for 48 hr. On L.
monocytogenes, Dangguisu-san and Hyangsapyeongwi-san showed antimicrobial activity, but only Hyangsapyeongwi-san
maintained the activity for 48 hr. Thirteen herbal formulae such as Galgeun-tang, Gyeji-tang, Dangguisu-san,
Mahwang-tang, Banhasasim-tang, Saengmaek-san, Socheongryong-tang, Yukmijihwang-tang, Jakyakgamcho-tang,
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Cheonwangbosim-dan, Palmijihwang-tang, Paljung-san,

and Hwanglyeonhaedok-tang showed antimicrobial

activity against V. parahaemolyticus, and the activity was maintained for 48 hr. The 51 herbal formulae did not

show any antimicrobial activity against seven strains such as E. coli DH5c, E. coli O157, S. aureus, S.

enteritidis, Y. enterocolitica, S. flexneri, and H. pylori.

Conclusions: Nine, two, and thirteen herbal formulae showed antimicrobial activities against B. cereus, L.

monocytogenes, and V. parahaemolyticus in a dose-dependent manner, respectively. The results of

antimicrobial activity of 51 herbal formulae against 10 microorganisms might be used as the basis for new

application of herbal formulae.

Key words : Herbal formula, Pathogenic microorganisms, Antimicrobial activity, Disc diffusion method.
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Table 1. The Lists of Herbal Formulae and their Extraction Yields

No. Herbal formula Yield (%) | No. Herbal formula Yield (%)
1 Bangpungtongseong—san 17.7 27 Naeso—san 11.9
2 Banhabakchulcheonma—tang 17.6 28 Ojeok—san 21.0
3 Banhasasim—tang 14.9 29 Onkyung—tang 30.6
4 Bojungikgi—tang 25.4 30 Oryeong—san 22.7
5 Buhnsimgieum 14.5 31 Oyaksungi—san 24.4
6 Bulwhangeumjeonggi—san 12.4 32 Paljung—san 9.34
7 Chengsimyeunjaeum 13.0 33 Palmijihwang—tang 24.7
8 Cheonwangbosim—dan 21.3 34 Palmul—tang 25.9
9 Daeyoung—jeon 27.5 35 Pyeongwi—san 23.4
10 Dangguisu—san 16.9 36 Saengmaek—san 26.5
11  Galgeun—tang 12.6 37 Sagunja—tang 22.3
12  Gamisoyo—sanx* 19.4 38 Samchulgeonbi—tang 24.5
13  Guibi—tang 24.3 39 Samryeongbaekchul—san 14.1
14  Gumiganghwal —tang 22.8 40 Samsoeum 18.6
15 Gwakhyangjeonggi—san 12.8 41 Samul—tang 33.3
16 Gyejibokryeong—hwan 11.8 42 Sipjeondaebo—tang 22.9
17 Gyeji—tang 9.75 43 Socheongryong—tang 21.7
18 Hwanglyeonhaedok—tang 17.1 44 Sosiho—tang 22.9
19 Hyangsapyeongwi—san 18.7 45 Ssanghwa—tang 25.5
20 Hyangsayukgunja—tang 12.9 46 Wiryeong—tang 12.5
21 Hyangso—san 13.4 47 Yeongyechulgam—tang 12.7
22 Insampaedok—san 24.3 48 Yijin—tang 18.5
23 Jaeumganghwa—tang 20.8 49 Yijung—tang 24.8
24 Jakyakgamcho—tang 19.3 50 Yongdamsagan—tang 18.5
25 Maekmundong—tang 9.2 51 Yukmijihwang—tang 27.0
26  Mahwang—tang 4.5

*The composition of herbs based on Dong—uibogam

Table 2. Culture Conditions of Microorganisms

Strain Culture media Culture condition
B. cereus Nutrient Broth Aerobic, 30T
S. aureus Tryptic Soy Broth Aerobic, 37C
L. monocytogenes Brain Heart Infusion Broth Aerobic, 37C
V. parahaemolyticus Nutrient Broth with 3% NaCl Aerobic, 37C
E. coli DH5a Luria Bertani Broth Aerobic, 37C
E. coli 0157 Luria Bertani Broth Aerobic, 37C
S. enteritidis Luria Bertani Broth Aerobic, 37C
Y. enteocolitica Tryptose Broth Aerobic, 37C
S. flexneri Luria Bertani Broth Aerobic, 37C
H. pylori Luria Bertani Broth Anaerobic, 37C
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Table 3. Antimicrobial Activities (the Size of Clear Zone, mm) of Herbal Formulae on the Microbes by
using the Disc Diffusion Method.

Strain

B. cereus L. monocytogenes V. parahaemolyticus

Herbal formula
Incubation time (hr)

24 48 24 48 24 48
Banhasasim—tang - — — - % *
Cheonwangbosim—dan - - - - 13 13
Dangguisu—san 13 - 13 13 13 13
Galgeun—tang - - - - * s
Gyeji—tang 14 _— — - % *
Hwanglyeonhaedok—tang - — — - % *
Hyangsapyeongwi—san - - 12 . - —
Jakyakgamcho—tang 12 —F - - 14 14
Mahwang—tang — — — - s *
Paljung—san 16 16 - — * *
Palmijihwang—tang - - - - 12 12
Saengmaek—san 17 17 - - 12 12
Samul—tang 14 -t - - _ _
Socheongryong—tang 15 —f — — * *
Ssanghwa—tang 13 —F — — — —
Yukmijihwang—tang 13 —f - - ® ®

—; No clear zone (the size of disc: 10 mm)
*; The size of clear zone < 11 mm

": Reduction of clear zone at 48 hr compared with that at 24 hr
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Table 4. Antimicrobial Activity of 13 Herbal Formulae for 24 and 48 hr on the Microbes by using the
Disc Diffusion Method.

Concentration of extract (mg/disc)

5 10 15 20
Strain Herbal formula
Incubation time (hr)
24 48 24 48 24 48 24 48
B. cereus Paljung—san 14 14 15 15 16 16 17 17
Saengmaek—san 4 =" 14 12" 15 14" 16 15
L. monocytogenes Dangguisu—san 13 13 16 16 18 18 22 22
V. parahaemolyticus Banhasasim—tang * * * * 12 12 12 12
Cheonwangbosim—dan - - * * 12 12 13 13
Dangguisu—san - - * * 12 12 13 13
Galgeun—tang * * * * * * * %
Gyeji—tang 14 14 16 16 17 17 18 18
Hwanglyeonhaedok—tang - - * * * * * *
Jakyakgamcho—tang 15 15 17 17 18 18 20 20
Mahwang—tang - - * * 12 12 13 13
Paljung—san * * 12 12 13 13 14 14
Palmijihwang—tang * * 12 12 12 12 13 12
Saengmaek—san 12 12 13 15 15 15 17 17
Socheongryong—tang * * * * * * 13 13
Yukmijihwang—tang * * * * 12 12 14 14

—; No clear zone (the size of disc: 10 mm)
*; The size of clear zone < 11 mm

" Reduction of clear zone at 48 hr compared to that at 24 hr
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Figure legends

(A) B) &

Figure 1. Antimicrobial activity of (A) Saengmaek—san and (B) Paljung—san. Each herbal formula was
treated with (a) 5 mg/disc, (b) 10 mg/disc, (¢) 15 mg/disc, and (d) 20 mg/disc for 48 hr
against Bacillus cereus.

®)

V.4

Figure 2. Antimicrobial activity of (A) Saengmaek—san, (B) Gyveji—tang, and (C) Jakyakgamcho—tang.
Each herbal formula was treated with (a) 5 mg/disc, (b) 10 mg/disc, (c) 15 mg/disc, and
(d) 20 mg/disc for 48 hr against Vibrio parahaemolyticus.

Figure 3. Antimicrobial activity of Dangguisu—san. Dangguisu—san was treated with (a) 5 mg/disc,
(b) 10 mg/disc, (¢) 15 mg/disc, and (d) 20 mg/disc for 48 hr against Listeria monocytogenes.
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