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The use of synthetic additives for preservation and enhancement of the market quality of food
products has been emerging as a societal issue in terms of safety as well as changes in consumption
patterns. Various research related to natural additives is being conducted to address these issues.
This study examined the antibacterial effects of 79 types of medicinal herbs used as oriental
remedies on bacteria isolated from beverages of damaged marketable quality. The antibacterial
effects of methanol extracts on 13 Bacillus sp. and three Paenibacillus sp. were evaluated. We found
that 43 of the herbal medicines analyzed had antibacterial effects on the isolated bacteria. Of those,
eight were selected, and their antibacterial effects were further examined using water, ethanol,
methanol, and ethyl acetate as solvents. The results revealed that Prunus mume, Rhus javanica, and
Coptis japonica had excellent antibacterial effects against the isolated bacteria. In particular, they
exerted greater antibacterial effects when water and ethanol were used as solvents. This result
indicates the possibility of developing natural additives using these substances. Since P. mume in
particular, has not been sufficiently studied compared to other herbal medicines, it presents an
opportunity for additional investigation and the possibility for development as a new product in the
future.

Keywords: antibacterial effect, natural additives, oriental medicinal herb
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Table 1. List of oriental medicine herbs for this study
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beef extract, 0.5% peptone, pH 6.8, Becton, Dickinson and
Company, USA)°ll @7 34 T=@dslar 30, 37°CollA] 48413
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Mg 2N U SH
Genomic DNA Prep Kit (SolGent, Korea)<

SolGent™

USA)oA Bds 879 ¥
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#Ee =94 30
31 & Nutrient medium (0.3%

o] &3l £] 752 chromosomal DNA S #2]3}¢] sequencing

Oriental Medicine Korean Name Use Part Oriental Medicine Korean Name Use Part
Acanthopanax sessiliflorum Ogapi Root, Stem, Bark Lindera strichnifolia O-yag Root
Agastache rugosa Gwaghyang Aerial part Lonicera japonica Geum-eunhwa Flower bud
Ailanthus altissima Jeobaegpi Bark Lycium chinense Gugija Fruit
Alpinia officinarum Golyanggang Rhizome Lycopus coreanus Taeglan Aerial part
Amomum cadamomum Baegdugu Fruit Magnolia denudata Sin-ihwa Flower bud
Amomum villosum Sa-in Fruit Melia japonica Golyeonpi Bark
Aralia continentalis Doghwal Root Mentha piperascens Bagha Aerial part
Areca catechu Daebogpi Pericarp Morus alba Sangbaegpi Bark
Arisaema amurense Cheonnamseong Tuberous root Morus alba Sang-yeob Leaf
Artemisia argyi Ae-yeob Leaf, Stem Nelumbo nucifera Yeonja-yug Seed
Asiasarum mandshuricum Sesin Root, Rhizome Oldenlandia diffusa Baeghwasaseolcho  All
Brassica juncea Baeggaeja Seed Paeonia suffruticosa Mogdanpi Bark
Bupleurum falcatum Siho Root Persicaria tinctoria Cheongdae Leaf
Carpesium abrotanoides Hagseul Fruit Phellodendron amurense ~ Hwangbaeg Bark
Cassia tora Gyeolmyeongja Seed Polygala tenuifolia Wonji Root
Chelidonium majus Baeggulchae Aerial part Polygonum aviculare Pyeonchug All
Cibotium barometz Gucheog Rhizome Poncirus trifoliata Jisil Fruit
Cinnamomum cassia Gyeji Branch Prunus mume Omae Fruit
Citrus unshiu Jinpi Bark Pulsatilla koreana Baegdu-ong Root
Clematis mandshurica Wilyeongseon Root Pyrrosia lingua Seog-wi Leaf
Cnidium officinale Cheongung Rhizome Rehmannia purpurea Saengjihwang Root
Codonopsis pilosula Mansam Root Rhus javanica Obaeja Cocoon
Coptis japonica Hwanglyeon Rhizome Rosa rugosa Maegoehwa Flower bud
Corydalis ternata Hyeonhosaeg Tuber Salvia miltiorrhiza Dansam Root
Curcuma longa Ganghwang Root Saposhnikovia divaricata  Bangpung Root, Rhizome
Curcuma zedoaria Achul Rhizome Saururus chinensis Sambaegcho Aerial part
Cynanchum atratum Baegmi Root Schizonepeta tenuifolia Hyeonggae Flower stalk
Cyperus rotundus Hyangbuja Rhizome Scutellaria baicalensis Hwanggeum Root
Dictamnus dasycarpus Baegseonpi Bark Smilax china Toboglyeong Root
Drynaria fortunei Golswaebo Rhizome Sophora japonica Goehwa Flower bud
Eclipta prostrata Hanlyeoncho All Spatholobus suberectus Gyehyeoldeung Stem
Equisetum hyemale Mogjeog Aerial part Stemona japonica Baegbugeun Tuberous root
Foeniculum vulgare Hoehyang Fruit Tamarix juniperina Jeonglyu Branch, Leaf
Ganoderma lucidum Yeongji Fruit body Thuja orientalis Baegja-in Seed
Gentiana macrophylla Jingyo Root Tribulus terrestris Jillyeoja Fruit
Gingko biloba Baeggwa Seed Uncaria sinensis Jogudeung Branch
Glycine max Daeduhwanggwon  Germination Vitex rotundifolia Manhyeongja Fruit
Isatis indigotica Daecheong-yeob Leaf Xanthium strumarium Chang-ija Fruit
Juncus effusus Deungsimcho Stem Zingiber officinale Saenggang Rhizome
Leonurus sibirieus Chung-wija Fruit
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Table 2. Isolated bacteria from contaminated drink

No. Genus Species Max identity (%)
1 Bacillus amyloliquefaciens 98
2 Bacillus subtilis 98
3 Paenibacillus chibensis 98
4 Bacillus circulans 95
5 Paenibacillus soli 99
6 Bacillus circulans 98
7 Bacillus amyloliquefaciens 99
8 Bacillus circulans 99
9 Bacillus ginsengihumi 99
10 Bacillus amyloliquefaciens 99
11 Paenibacillus chibensis 98
12 Bacillus amyloliquefaciens 98
13 Bacillus mojavensis 98
14 Bacillus ginsengihumi 99
15 Bacillus circulans 98
16 Bacillus benzoevorans 97
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Table 3. Antibacterial activity of oriental medicine herbs extracted with methanol
No. Name Recovery 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
rate (%)

1 A. sessiliflorum 8.8 - - ++ ++ 4+ 4+ 4+ + ++ - - - - 4+ ++ +
2 A. rugosa 7.0 - - + ++ o+t 4+ + - ++ - - - _ ++ _ T+
3 A. altissima 7.9 - - - 4+ 4+ - - - - - + - - - - +
4 A officinarum 14.3 + - R o S S + + + + ++ o+t + ++ 0+t +t
5 A. cadamomum 6.4 - - - - ++ - - - ++ - ++ - - ++ - +
6 A. villosum 4.4 - - - - + - - - - - - - - ++ _

7 A. continentalis 12.3 + - ++ ++ 4+ 4+ - + + + ++ + - - ++ o+
8  A. catechu 4.0 - - - - - - - - - - - - - - - R
9  A. amurense 3.6 - - - - - - - - - - - _ - R +
10 A. argyi 59 + - - +++  ++ ++ ++ ++  +++ ++ + + +++  +++ ++
11 A, mandshuricum 6.8 - e = = A = T + ++ ++ o+ - s
12 B. juncea 12.6 - - - - - - - - - - - - - - - -
13 B. falcatum 13.0 - - - + ++ - - - - - + - - - _ +
14  C. abrotanoides 13.7 ++ - ++ ++  +++ ++ ++ ++ ++ + ++ + + +++  ++ ++
15 C. tora 0.1 - - - - - - - - - - - - _ _ R R
16  C. majus 6.4 - - + - ++ - - + - - - - - -

17 C. barometz 59 - - - - + - - - - - - - - -

18 C. cassia 2.8 - - - + 4+t 4+ - - - + - _ _ T+
19  C. unshiu 155 ++ + R = S + ++ o+ ++ s
20 C. mandshurica 12.6 - - ++ o+t e+ 4 - - - ++ + _ + ++
21  C. officinale 15.4 - - ++ - ++ o+t - - - + - - _ _ R +
22 C. pilosula 20.1 - - - - - - - - - - - - - - R +
23 C. japonica 18.4 T = T S e T = = T = T = = T S e s T o
24 C. ternata 2.7 - - ++ - - + ++ - ++ ++ - ++ 4+ +
25 C. longa 12.8 + - + + ++ 4 - - - ++ - -

26 C. zedoaria 58 - - ++ ++ ++ ++ - - + + + _ +
27 C. atratum 223 - - + ++ o+ o+ - + - - + - - - ++
28 C. rotundus 12.5 - - - ++ 4+ + - - - - + - _ i _ +
29  D. dasycarpus 6.2 - - - + + ++ - - - - - - _ _ _ ++
30 D. fortunei 2.5 - - - - - - - - - - - - - - - -
31 E. prostrata 12.1 - - ++ ++ 4+ - ++ + ++ - + - - - ++ +
32 E. hyemale 3.5 + - ++ B S o S o S o ++ - ++ - - ++ o+t
33 F. vulgare 42 - - ++ ++ HHE H+ i+ + ++ - B
34  G. lucidum 2.9 - - - ++ ++ ++ - + - - - - _ _ ++
35  G. macrophylla 24.9 L = - ++ - - ++ - ++ o+ o+t
36 G. biloba 55 - - - - - - + - + - - - - o+ - +
37 G. max 13.1 - - - - + - - - - - - - - - -

38 I indigotica 9.2 - - - ++ o+t - + - + - + + - - ++
39 J. effusus 2.1 B = T o S o o T = T = S S o S
40 L. sibirieus 5.8 - - + ++ 4+ + ++ - ++ - ++ - - 4+ 4+ +
41 L. strichnifolia 6.2 - - - + ++ - - - - _ - _ _ T+
42 L. japonica 19.1 - - + ++ ++ ++ + ++ - ++ - ++ o+ ++
43 L. chinense 10.1 - - - + 4+ ++ - - - - - - - _ T+ 4+
44 L. coreanus 11.1 - - ++ + ++ + ++ + B
45 M. denudata 18.6 - - + - ++ - - - + - + - _ _ R

46 M. japonica 5.1 - - - - + ++ - - - - - - - _ + +
47 M. piperascens 93 + - + + ++ - ++ ++ - ++ - - ++ + ++
48 M. alba 12.7 ++ - ++ o+t e+ + ++ + ++ + + ++ + ++
49 M. alba 10.2 - - ++ o+t o+t + ++ + ++ - + - - e+ ++ +
50  N. nucifera 75 - - - - - - - - - - - - - - - -
51  O. diffusa 9.3 - - T s T e = + +4+ - ++ - - 4+ 4+
52 P. suffruticosa 10.3 ++ + ++ o+ A+t + + A = S + ++ + ++
53  P. tinctoria 0.1 T = S + R T s s s s s +
54  P. amurense 13.5 + - ++ ++ ++ ++ 4+ A+ ++ ++ ++ ++
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Table 3. Continued

No. Name Recovery 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
rate (%)

55  P. tenuifolia 214 - - - ++ o+t - - - - ++ - - - R +

56  P. aviculare 6.2 - - ++ o+t + ++ - ++ - + - - ++ o+ ++
57  P. trifoliata 11.4 - - ++ o+t 4 ++ - - 4+ A+
58 P. mume 22.1 B T e s A S o S S
59 P. koreana 28.2 - + - ++ 0+ ++ - - - - + - - - 4+ ++
60  P. lingua 10.4 - - R S R + ++ - ++ - -+t At
61 R purpurea 16.3 - - - - - - - - - - - - - _ - R

62 R javanica 21.0 ++ ++ 4+ A ++ ++ ++ ++ ++ ++  H++
63 R. rugosa 18.9 ++ ++ ++ ++ ++ ++ + ++ ++ + ++ + + ++ ++ ++
64 8. miltiorrhiza 4.6 ++ o+t ++ o+t 4+ + ++ R S o S o S ++ o+ 4+
65 8. divaricata 16.1 + - + - ++ + - - - - + - - - - +

66 8. chinensis 15.0 - - ++ ++ 4+t 4+ + ++ + ++ + + ++ + ++
67  S. tenuifolia 7.0 - - ++ - ++ - ++ - ++ - ++ - - ++ ++ +

68  S. baicalensis 8.0 ++ - = S + + + + ++ + + ++ + ++
69 8. china 14.6 - - - ++ o+ o+ + + - - - - _ _ + ++
70 S. japonica 12.0 ++  ++ R S o S o S o ++ + ++ o+ R e e
71 S. suberectus 7.7 - - - ++ o+t - - - o 44+ - - o+ ++
72 S. japonica 59.6 - - - + - - - - - - - - _ _ ++
73 T juniperina 12.6 - - R = - + + - ++ + + ++ + ++
74  T. orientalis 14.5 - - - - ++ - + - ++ - - - - ++ _ +

75 T terrestris 4.6 + - R e = = T & = ++ + + ++ o+ o+t
76 U. sinensis 4.2 - - - - ++ + + - ++ - - - - ++ +

77 V. rotundifolia 2.4 - - - - ++ - - - - - + - - - -

78  X. strumarium 4.7 - - - - - - + - ++ - - - - ++ 4+ -

79  Z. officinale 1.6 - - - - ++ + - - - - + - _ - R +

+ : < 10 mm, ++ : < 20 mm, +++ : < 30 mm

1. Bacillus sp. CBBI1, 2. Bacillus sp. CBB2, 3. Paenibacillus sp. CBB3, 4. Bacillus sp. CBB4, 5. Paenibacillus sp. CBBS, 6. Bacillus sp. CBB6, 7. Bacillus sp.
CBB7, 8. Bacillus sp. CBBS8, 9. Bacillus sp. CBB9, 10. Bacillus sp. CBB10, 11. Paenibacillus sp. CBB11, 12. Bacillus sp. CBB12, 13. Bacillus sp. CBB13, 14.
Bacillus sp. CBB14, 15. Bacillus sp. CBB15, 16. Bacillus sp. CBB16.
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1. Choi, H.Y. 2009. Antimicrobial activity of Salvia miltiorrhiza
Bunge extract and Its effects on quality characteristics in
sulgidduk. Korean J. Food & Nutr. 22, 321-331.

2. Choi, H.S., Y.C. Kim, J.S. Lee, M.R. Jo, C.H. Seo, and S.I.
Park. 2004. Antibacterial activity of hot-water and ethyl alcohol
extracts of medicinal herbs on fish pathogenic bacteria. J. Fish
Pathol. 17, 39-55.

3. Ha, M.H. and S.H. Cho. 2005. Preservative effect of agricultural
and marine products treated with Prunus mune extract. J.
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4. Kim, D.W., J.H. Kim, G.H. Kang, HK. Kang, S.B. Park, J.H.
Park, H.T. Bang, M.J. Kim, J.C. Na, H.S. Chae, and et al. 2010.
Studies for antibiotics free chicken production using water
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Korean J. Food Sci. Ani. Resour. 30, 975-988.

5. Kim, EY. and M.R. Rhyu. 2008. Antimicrobial activities of
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6. Kim, J.E., AR. Kim, M.J. Kim, and S.N. Park. 2011.
Antibacterial, antioxidative and antiaging effects of Allium cepa
peel extracts. Appl. Chem. Eng. 22, 178-184.

7. Kim, H.J., JJW. Lee, and Y.D. Kim. 2011. Antimicrobial activity

10. Lee,

Table 4. Antibacterial activity of selected oriental medicine herbs extracted with 4 solvents
No. Name  Solvents Recovery 4 3 4 5 6 7 8 9 10 11 12 13 14 15 16
rate (%)

Water 17.9 12 12 20 16 17 19 13 13 27 16 20 11 13 24 21 22
. . EtOH 4.3 7 7 12 - 8 10 - - 20 9 - - - 17 - 14

1 C. japonica
MeOH 17.3 16 11 22 20 15 22 18 13 24 12 18 13 14 26 20 20
Ethylacetate 0.2 - - - - - - - - 10 - - - - 7 - -
Water 3.1 - - - - - - - - - - - - - - - -
EtOH 2.3 11 10 14 10 - 13 13 13 13 15 15 13 10 19 11 -

2 J. effusus

MeOH 2.3 17 12 10 10 20 11 12 10 12 13 12 12 11 15 12 12
Ethylacetate 1.0 9 8 10 - - - - 8 12 8 11 10 9 17 - -
Water 1.3 - - - - - - - - 7 - - - - 8 - -
. . EtOH 0.7 - - - 19 - 7 - 9 17 - 12 - - 17 8 -

3 P. tinctoria
MeOH 1.0 13 15 11 13 12 9 14 10 10 10 12 10 15 11 12 12
Ethylacetate 0.7 - - - - - - - - 11 - - - - 13 - -
Water 9.7 - - - - - - - - - - - - - - - -
. EtOH 9.3 - 12 10 - - 17 12 17 21 10 15 11 12 23 18 -

4 P trifoliata
MeOH 17.2 10 11 15 19 18 16 22 15 21 8 12 - 11 21 21 10
Ethylacetate 7.5 10 10 10 17 - 13 - 14 21 7 12 - 10 22 16 -
Water 26.7 15 24 24 30 23 27 23 29 21 20 29 21 25 13 32 23
s p EtOH 24.8 13 22 21 28 22 28 20 24 17 16 24 18 22 11 28 27

. mu

e MeOH 28.9 20 23 21 29 25 30 20 25 18 16 24 20 23 19 29 22
Ethylacetate 3.5 - 10 - 9 - 14 - 9 - - - - - 9 10 -
Water 71.2 15 19 20 20 21 20 21 19 20 21 23 21 19 21 21 20
X . EtOH 19.0 12 13 19 30 22 16 13 15 13 13 12 15 14 16 16 13

6 R javanica
MeOH 22.1 14 15 19 19 25 19 13 17 15 14 15 15 15 17 14 23
Ethylacetate 13.0 10 8 13 16 14 14 - 14 8 7 12 9 11 11 9 -
Water 29.1 - 7 7 - - - - - - - 14 - - 12 11 14
7 S . EtOH 2.8 9 14 12 16 13 14 9 15 17 12 18 11 10 11 17 12
miltiorrhiza MeOH 12.2 14 12 15 20 22 11 10 14 15 15 16 10 12 9 19 14
Ethylacetate 0.6 10 14 12 18 - 13 8 16 16 11 17 12 10 - 16 -
Water 23.5 - - - - - 10 - - - - 10 - - - 13 11
. . EtOH 11.9 7 11 11 16 14 14 7 14 20 12 14 10 7 20 19 13

8 S. japonica
MeOH 18.1 11 11 16 13 17 10 15 10 16 10 18 14 9 24 17 14
Ethylacetate 2.5 9 11 15 19 8 16 11 15 20 12 18 9 8§ 22 22 -

ﬁ:l__i_.%_-l and antioxidant effect of Curcuma longa, Curcuma aromatic and

Curcuma zedoaria. Korean J. Food Preserv. 18, 219-225.

8. Kim, H.S., JJW. Park, I.B. Park, Y.J. Lee, JM. Kim, and Y.C.
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mixture. Korean J. Food Preserv. 16, 472-481.

9. Kim, T.K., HE. Shin, and Y.H. Lee. 2003. Stabilization of
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Korean J. Food Sci. Technol. 35, 266-271.
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J. Herbology 25, 111-116.
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