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Assessment of Antimicrobial and Antioxidant Effects of Ripened Medicinal Herb Extracts
to Select an Optimum Dietary Natural Antibiotic for Chickens

Daekeun Shin, Ki-Woong Kim, Min-Jeong Jin, Kyeong Seon Ryuf
Department of Animal Science, Chonbuk National University, Jeonju 561-756, Korea

ABSTRACT This study was conducted to evaluate the antimicrobial and antioxidant effects of ripened medicinal herb
extracts from wood vinegar. The wood vinegar was collected from heated oaks. The Allium sativum (AS), Atractylodes ovate
(AO), Cin- namomum zeylanicum (CZ), Coptidis rhizome (CR), Houttuynia cordata (HC), Phellodendron chinense (PC) and
Syzygium aromaticum (SA) extracts were collected using wood vinegar, and they were ripened under room temperature for
50 days. All ripened medicinal herb extracts were used to test the antimicrobial and antioxidant activities. For the
Lactobacillus, clear zone of 6 different medicinal herb except for CR ranged from 1.28 to 1.63 mm. 3.30 and 3.48 mm
of clear zone were determined when CZ and SA were applied to Sal/monella and E. coli, respectively (p<0.05), and they
showed the largest clear zone as compared to other herbs. The clear zones of CR for Salmonella and E. coli were 2.21
and 3.34 mm, and each clear zone of CR was smaller than that of CZ (p<0.05) but was similar to that of SA (p>0.05).
The amount of polyphenol and flavonoid was the highest in SA and CR, and they were 4.28 and 0.38 mg/mL, respectively
(p<0.05). The CR shown 0.38 mg/mL flavonoid, had the highest DPPH, and it was 0.41 mM. The DPPH of HZ was
significantly lowered in accordance with high amount of polyphenol and flavonoid, 2.56 and 0.20 mg/mL (p<0.05). In
conclusion, CZ, SA, and CR showed high antimicrobial and antioxidant potentials, and therefore, may be used as alternatives
to antibiotics for poultry diets.

(Key words : antibiotics, antimicrobial, antioxidant, medicinal herb, poultry)

M B2 2 gk A9 bAoA felds A Alojd &

Aot FAA L] edgoR Qg Har] W zHF A

A FEL A SRS At A B F AR 3T = P[RSR o] 715 HE, s B3 Ui

& A 2] AFEL A 50 e 4k 53], SA19 4 73t e A THe S VMR AL FA

A AR FH, AR & A 2 Y o Sl 3o 2 B2% 20K Chae et al., 2011; Kim et al., 2011). w4

7 E7E JERNATHGuo et al., 2004; Yang et al., 2009). S| eF AbaA o] ikl wrigh ek A gHAA <

OS], Harlol tigh AvkAQl Fulf S7F= AR 7 ARgo] 2011 79 o] % AW A F o2 Qlste] Zhi w4

A o] AHEE AA| F7Fst] 2003\ A0l = F 5352 A B2 QI3 T Jhset gafd B Al wEe Bl
A7F ALEE HA7HA 2 AR BH(Kang et al., 2010). AR Z71E) 3 YhPark et al., 2012).

71 FAYA Y] AHE-E AFE Eolxl 259 Zrolxl 7h¢- g7/ delHA s Rl Clostridium perfiringens <}

" To whom correspondence should be addressed : seon@jbnu.ac.kr



26 At ek 2 S48 g7 3 s 3 AFE 5 Uk AR W 38A oA AAERY AT

2e fal vAAEES ol Aol SAskaA Thae] AL Table 1. List of medicinal herbs used in this experiment
7 AEE L Aol 2 QS PR, S Al —
) } Medicinal herb
F7he] a5l FHA dFE VAL 3tkSvobodova et
_ ) _ o Korean Manufacturer
al,, 2007). upgbd Alg H7Hg A Q] ALE A2 Qg Scientific Name name
Ak A e Al Y b Ao 714 2 A
Allium sativum s AR AdEE ek

FAE olgste] fral nAEEe] & Andelee
o] 718y Foll 9tH(Dahiya et al., 2006). EAH71] Z1 Atractylodes ovate

grlo] & AT AFEo oshi, Alg Y HrlEe] Aldd Cinnamomum zeylanicum 7%

FAA FAF G714 32 HA gatA|ol] ek A8 7bsA Coptidis rhizoma 3 Fs|y,

< a8 w4 fvh 2y FdEo] Ao 2009 7t =

3 A et

gl

[<]
-
a

WE Fusn, PPEE ZA
e

Houttuynia cordata o=

B
1o
Jo
N,
e
fru
Ry
i
2
xS,
rir
o
B g
2
[o
o
ofo

H
o Phellodendron chinense 3% 22 3
tEo] dE At FEE 9T
A el m] S thek A o=

- Syzygium aromaticum 4 Fdsn,
2 7| tHE 29 &, 2006; FAHFA 5, 2008).
(o]
i

whehr] B A= §]ako] A EOl B xolS &85l 15AC, Tokyo, Japan) Ztzte] =9} F3t 100 ul¥ & =2
Ae AT 5 2 S H7HEE] Salmonella SFITE ©]% 8 mm paper discE plate®] 4£& A3 FFol

typhimurium, Eschericha coli$} Lactobacillus rhamnosus2] =213l 747he] &3, S 50 uLE paper disedl FUAIZ
Aol viAe Gt Faak GbE Sgoje] Alm ) g B 37T FE7ICIA e mek 24 e 4gARE WA

AA QA B S AZstaA AR sk 71 JER}E paper disc 2] A5 R EHKclear zone
7d(mm)2 S% AT

N
N

. 3. SXUES 0|3¢Et SR F=, S4AMo| ehsSET | FH
1. SXHS o3¢t stekxlel F&1 54 % ZElvl=Ee e TE 23, 49 0.1 mLe =
FUEE 7okl Yo 2o geiAZd u) dlshes = AleF 1 mLE 93 E3si A-2oA 31 A g ot
A7t #5715 B, SEAIE A S Bl e B o, <3l IN NayCOs= F7kste] 903t WA ZTh
ZNG FRFS A 1.2:1(ww) H&2 EF3IT) o] o|% 2 mLe| THFE A7k v A £ & 725 nm
% A3 B2oS ekA|(Table 1)9F 1:3(w/w)2] HIE&E2 o] A &4 (KR/Optizen 2,120 UV, G4+ w74 2, T4, tf
A&t on], 2 26T S=ellA] 5047k W=ahH ghof B 2)2 =459 hJuan and Chou, 2010). 3 Ze|#%
AW EAshs o Felus A sEe &3 g TE S 9% £F §AowE gallic acidE AHE-SISATH
ol 45 5 FEEEY 38t WskE =St % ZefH o= & =42 Juan and Chou (2010)2] W
Exdy) o) £ SES ARE AMES] ks Holl whet AAIskATh &3, <442 25 ulell 10 mM®] Tris
28 T 3,000 rpmol| Al 2027He] FAEEE Bl &F HCl 1 mL¥} 5% NaNO; 75 uLE 3713} t}8, ALoA 6
gobA] A Ewe st w3kl WA 10%2] AICL 150 ul H7F 5L A &2 53
Zre] Aof|A] AR E AAEHATE ©]F, IM NaOH 500
2. XS 0|Sst el =&, 4ol T =3 Y uL®} EtOH 275 uLE #7Fb 510 nmol|A] &35 (KR/Op-
Exola} gloka E3F S4B FJHd e 75He E tizen 2,120 UV, B4+ Hl7MA 2, A, thal=h)E =419
T oA A FF the 100 mLe] HEF} th & EFHExolE Tk S 9% ZF8doEs
7A 1830 EE5H AFHS 20 I rAE BE AEHE QuercetinS AF&-3}3 T
B3l 743 Eschericha coli (KCCM11234)2} Salmonella ty- 1,1-Diphenyl-2-picryl-hydrazyl (DPPH)Z ©|&3+ &

phimurium (KCCM11862) Z18]3l Lactobacillus rhamnosus o] gitslE 7 =% (Juan and Chou, 2010)2 93t DPPH
£ Kim et al. (2011)9] ¥ol| wje} S35t FAA o= 16 mg= 100 mLo] o gh-&o] =21 & F/HS5 100 mLE 3
AvgshH EE 10 cm®] platedt] 37 CollA] B FAIZI(MCO- 71 B o Fsisitt. o3k 5 mLol dAEe & 553



Shin et al. : Medicinal Herb Antibiotic Effects 27

2,120 UV, YAk w7pA] 2, ww W}d‘ﬂ%) S48k
ojmf xTEZe AT
< 5 mLE &3¢ o] AHEEHSIIL i%E" =%
o] % ofefle] At ez kst FE, F HWAT

A5 (%) AHEslSTh
AT (%) =[1-

Eﬁl =P S|

S =
£ SAS(Version 9.2, Cary, NC, 2008)
= o]&g B4t B AyEg BAsigon, ExdE
g8k ghofa] &9 It 2 kst a3 fod A
A2 Duncan TF=A G H S o] &3k A+ 71 EA A
|

2o] & 95% oAl Tt

Table 2& HZHo= :Zr%i?} 7% FefAle] At s
ZAE Aot EFH 7
A7k 5 1R 5o R iH% <k %“;ﬂ—f -rx}ﬂ
Nz} gl ] k7t LigkS- i
Ao g frofart veh |

g nyE 3 el &L% Wﬂo; ﬂﬂfﬂﬂr‘ﬁ 2.56
mm®] A5 ZM% FastA o, ol Hxdlt 65 ¢
okafe] S AAES 1.28~1.63 mmE FHARTE Lt}
(»<0.05). dzte} 75‘8 frall vAES AlgdA S A
7| gk X‘?‘O] feldo Bl 330 mmolleH, Ei‘ﬂ,‘,

w2 g QJ3ky) o 2 01~221 mmE oA ZHTH=
Torelzi_o_ B o (p<0.05), Aoz <l 7t ?%‘ft 5
g3 Yl nhs(E 13, 200602 A THp>0.05).

53, o) 2E Amdel] Bt Y544 SHo] B

AHEHHES T, 2008). G = St
shpel tigtel e A Z%leﬂsﬂ g
AL A d WRAR AMEE A 6;}(7“3 2], 2002)°l
A 717 Bl 3.48 mmo] it AlY], &, vhs B gt
= AR FARFITHp>0.05). %& 4 thtol thet

Table 2. Growth inhibiting activities of medicinal herbs extracts
against different microbial strains

Growth inhibition zone (mm)

Medicinal herb'
Total plate Lactobacillus Salmonella E. coli

count

Wood vinegar 1.93 ND? 2200 2.69°
Allium sativum 2.04 1.55° 1.87%  3.26®
Atractylodes 229 1.54° 201" 3.12°
ovate
Cinnamomuum 2.09 1.48° 3300 332
zeylanicum
Coptidis rhizoma 229 2.56 221 334"
Houttuynia 2.18 1.39° 160°  3.10°
cordata
P

hellodendron 1.86 1.28° 209°  3.26®
chinense
Syzygium 230 1.63° 218 348
aromaticum
SEM® 0.04 0.08 0.08 0.04
"'n =15

2 ND = not detected.

* SEM = standard error mean.

"¢ Means followed by different letter within the column are
significantly different(p<0.05).
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Table 3. Polyphenol and flavonoid contents and antioxidant
activities of medicinal herbs extracts

Antioxidant concentration®

Medicinal herb'

Polyphenol ~ Flavonoid DPPH3
Wood vinegar 0.20° - 0.21°
Allium sativum 2.59° 0.19™ 0.20°
Atractylodes ovate 2.99° 0.19* 0.21°
Zce’y”l’;;’l'z Z"‘m 2.60° 0.20% 0.24¢
Coptidis rhizoma 3.08° 0.38" 0.41°
Houttuynia cordata 2.56° 0.20° 0.18¢
f ZZI : Zf:”dm” 298 0.22° 0.22¢
Syzygium 428" 0.15° 0.26"
aromaticum
SEM* 0.22 0.03 0.01
"'n=5

2 Polyphenol = mg/mL; Flavonoid = mg/mL; DPPH = mM.

3 DPPH = 1,1-Diphenyl-2-picryl-hydrazyl.

* SEM = standard error mean.

"¢ Means followed by different letter within the column are
significantly different(p<0.05).
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