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Abstract

For this study, plant material for development of phytobiotics (feed additives made with plant extract) was
screened. Among hot-water extracts of 9 medicinal plants, Fallopia japonica showed the highest antioxidative
activity; the electron donating ability (EDA) and nitrite scavenging ability were 86.9% and 92.7%, respectively.
Also, F. japonica had the antimicrobial activity for Pseudomonas aeruginosa, Escherichia coli, Bacillus cereus,
Salmonella Typhimurium, Listeria monocytogenes, Klebsiella pneumoniae, Staphylococcus aureus. Specially,
antimicrobial activity of F. japonica against K. pneumoniae, and S. aureus was very strong. ICs of F. japonica
against K. pneumoniae, and S. aureus was 6.24 mg/mL and 1.8 mg/mL respectively. These results suggested
that F. japonica was a candidate for a phytobiotic material.
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nosa(KCTC 11321), Staphylococcus aureus(KCTC 40050),
Staphylococcus epidermidis(KCTC 40416), Salmonella
choleraesuis(KCTC 40763), Escherichia coliltKCTC 40830),
Klebsiella pneumoniae(KCTC 41433)+ Korean collection
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haemoliticu, L. monocytogenes— tryptic soy agar H+
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40416), S. choleraesuis(tKCTC 40763), E. colitKCTC 40830),
K. pneumoniae(KCTC 41433), B. cereus, S. Typhimurium
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Table 1. Extraction yields and total polyphenol contents
in medicinal plant extracts

Total polyphenol

Plant extract Brix contents (ug/mL)
Citrus unshiu Markovich 1.81 386.7
Berberis koreana (Root) 0.54 254.9
Berberis koreana (Stem) 0.68 436.2
Morus alba 0.54 234.0
Dendrobium moniliforme 0.36 104.9
Acorus gramineus 0.67 249.1
Aster scabar 0.84 655.0
Alisma canaliculatum 1.55 76.2

Fallopia japonica 0.84 725.8
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Table 2. Effect of electron donating ability and nitrite-

scavenging ability of medicinal plant extracts (%)

Electron Nitrite-scavenging

Plant extract donating ability

ability pH 1.2 pH 3.0 pH6.0
Citrus unshiu Markovich  89.6 416 202 39
Berberis koreana (Root)  86.7 36.4 198 2.4
Berberis koreana (Stem) 838 59.1 328 2.2
Morus alba 75.2 58.6 21.8 1.3
Dendrobium moniliforme  65.1 38.3 139 0.7
Acorus gramineus 69.0 91.0 66.5 35
Aster scabar 86.9 74.2 265 37
Alisma canaliculatum 235 25.1 9.0 0.2
Fallopia japonica 83.6 92.7 79.3 10.6
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Table 3. Inhibition effect of pathogenic bacteria growth by medicinal plant extracts

Medicinal plant extracts

Microorganism strains Eitrhu.z gg;zg;ﬁzs ig;gsrr;f Morus Dendrobium  Acorus — Aster Alisma Fallopia
Ma’rllsco;ich (Root) (Stem) alba  moniliforme gramineus scabar canaliculatum japonica

Pseudomonas aeruginosa - - - - - - - _

Staphylococcus aureus - + - - - - _ _
subsp. aureus

Staphlyococcus - - - - - _ _ _ _
epidermidis

Salmonella choleraesuis - - - - - - - - _
subsp. choleraesuis

FEscherichia coli - - - - - - _ _ 4

Klebsiella pneumoniae - - - - - _ _ _ _
subsp. pneumoniae

Bacillu cereus - +

Vibrio parahaemoliticus - + - - - - _ —

Salmonella Typhimurium - +

Listeria monocytogenes - - - - - - - _

+ o+ o+ o+

Fig. 1. Antimicrobial activity of Fallopia japonica extract after incubation for 3 days by disc diffusion method.
Left: Klebsiella pneumoniae. Fallopia japonica extract (A), Water (B). Right: Staphylococcus aureus. Fallopia japonica extract (A),
Water (B).
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Fig. 3. Inhibition rate on concentration of Fallopia japonica
extract against Staphylococcus aureus.
Each value is expressed as mean+SD in triplicate experiments.

T QTHI6), R 4 et FHrh g H4t
0 gAEAe] R Hel AAIE FFE FeH1T).
B AN BN FFH BETE RASRE A I
249 ke BpAolnh, olo] meh FujodE MAT
A W} 2EE018) 2 A% FFE19E o143t 7}
el A FF4e 2o, Mok 52002 o
5 Al dal ATE o] g5t AAGTA ATE A
shoiet, shA % o} AR F1E AR 4o A
e T AAE B4 AF FEEL o3t
£ QT wEa Agoln, 54

oo fo

O.?{_'; :1[11 —HN'
ST )

Rt

A

-
g
-

,d
>
o
=2
X
]
Eof
A
it
Ay
o,
=

2 :IL°1]/H g S 7HAH, s =
-3 TATE phytoblotlc AR AAstg o] ASA
g%o) =2 715 Wl el = [Cod FA st AR
1% ]' | g 7|z s R 28 e A
olt}, FAES 01%3\} phytobiotic A &2] 7|uk-e A3
FA 2] Hopabgo g ol B2 ] AHFEHE <AA

A 5g o 4 alen, 4 ol ARE wiel
£ ol AR AAolA B P14 LS BAG &
e Aew Fle,

o Q|h

Phytobiotice. 2 #-4 7153 4&x18 AEsl7] $ste 9
—*«l ok gA &<l Ay, vzt Fe], wjzhbE £, A

CAE AR, AVE, G4 A2 A5 FEEE

Ao g izt o JaaAdE AR ST 3
Zz)d ¥ o) 7258 pg/mLE M ke, AAbgels
o] 86.9%, ot G A7 %0 RVTIBE I FASAHE
ety w3k 33828 0.8 mg/mLY FxolA P ger-
uginosa, E. coli, B. cereus, S. Typhimurium, L. mono-

& oo

cytogenes, K. pneumoniae, S. aureus®] 5% A 3|34

g 3559 43 2 g 84 1239
o} 3T F2EL 739 FFo e FAEAH-S e
513, B3| K pneumoniae, S. aureusdl T34 2443
3

]
5+ 738438 Vel el el K pneumoniae, S. aureusell H&
as

ICsr ZH7} 6.24 mg/mL, 1.8 mg/mLe] it TATL& 3hat
34 2 AFaAS FAC 7 715 FEAE FEE
2 7}=29] phytobiotic & &g 7153-E #alssich

adAre| 2

2 A AR A a7 e /A (FHAR
70000464)2] <Au] A glell ofsf o] Foix]l Ao} d¥
ololl A=t

z

1. Vanbelle M. 1989. The European perspective on the use of
animal feed additives: A world without antibiotics, anabolic
agents or growth hormone. In Lyons TP, ed. Biotechnol-
ogy in the feed industry. Proc. of Alltech’s 5th Annu. Symp.
Alleth Tech. Publ, p 191.

2. Neidert E, Sachemenbrecker PW, Frank T. 1987. Drug resi-
dues in animal tissue. J Assoc Chem 70: 197-200.

3. Bae KH, Ko TG, Kim JH, Cho WT, Han YK, Han IK. 1999.
Use of metabolically active substances to substitute for an-
tibiotics in finishing pigs. Kor J Anim Sci 41: 23-30.

4. Kim JD, Kang WB, Han YK, Han IK. 1999. Study on the
development of antibiotic-free diet for weaned pigs. Kor
J Anim Nutr Feed 23. 277-282.

5. Sohn KS, Kim MK, Kim JD, Han IK. 2000. The role of im-
munostimultants in monogastric animal and fish. Asian-
Aus J Anim Sci 13: 1178-1187.

6. Berg RD. 1998. Probiotics, prebiotics or conbiotics. Trend
Microbial 6. 9-92.

7. Do JR, Kim KJ, Jo JH, Kim YM, Kim BS, Kim HK, Lim
SD, Lee SW. 2005. Antimicrobial, antihypertensive and an-
ticancer activities of medicinal herbs. Korean J Food Sci
Technol 37 206-213.

8. Nam SH, Kang MY. 2000. Screening of antioxidative activ—-
ity of hot-water extracts from medicinal plants. J Korean
Soc Agric Chem Biotechnol 43: 141-147.

9. Folin O, Denis W. 1912. On phosphtungstuc-phosphomo-
kybic compounds as color reagents. J Biol Chem 12: 239-
243.

10. Gray JI, Dugan JR. 1975. Inhibition of N-nitrosamine for-
mation in model food system. J Food Sci 40: 981-984.

11. Kim KT, Kim JO, Lee GD, Kwon JH. 2005. Antioxidative
and nitrite scavenging activities of Polygonatum odoratum
physiological activites of fresh Pleurotus erygii extracts.
J Korean Soc Food Sci Nutr 34: 439-445.

12. Cha BC, Lee EH. 2007. Antioxidant activities of flavonoids
from the leaves of smilax China linne. Kor J Pharmacogn
38: 31-36.

13. Kim CH, Lee SK, Lee KH. 2004. Effects of dietary xantho—
phylls and see weed by-products on growth performance,
color and antioxidant properties in broiler chicks. Korean
J Food Sci Ani Resour 24: 128-134.

14. Han SK. 2004. Antioxidant effect of fermented Salicornia
herbacea L. liquid with EM (effective microorganism) on
pork. Korean J Food Sci Ani Resour 24: 298-302.



1240 8% - 77 - up A -

15. Han SI, Choi SC. 2002. The promotion of consumption on

16.

17.

18.

fresh-meat brand. Korean J Agric Manag Policy 29: 298~
315.

Lee JA, Kim SK, Cho OS, Oh GH, Park YG. 1997.
Investigation of respiratory disorders in slaughtered pig.
Korean J Vet Ser 20: 27-36.

Park HY, Park KK, Jung YC, Lee ES, Yang SY, Im BS,
Kim C]J. 2004. Effect of feeding fermented food wastes on
consumer acceptability of pork belly. Korean J Food Sci
Ani Resour 24: 386-392.

Park JW, Kim T, Lim D], Lee HB, Joo YS, Park YI. 2004.

.2
ofy

ol

19.

20.

o ~
cARA -

o

4

Antibacterial activities of mushroom liquid culture extracts
against livestock disease-causing bacteria and antibiotic
resistant bacteria. J Mycol 32 145-147.

Lee SG. 2003. Antimicrobial activity of Caesalpinia sappan
against animal husbandry disease. Kor J Microbiol Bio—
technol 31: 242-249.

Mok JS, Song KC, Choi NJ, Yang HS. 2001. Antibacterial
effect of Cinnamon (Cinnamomum cassia) bark extract
against fish pathogenic bacteria. J Korean Fish Soc 34:
545-549,

(20074 849 64 A< 20074 9% 13Y A=)



