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SUMMARY

I. Title
Production of Korean Native Chicken using Methyl-n—nonyl-ketone and
Carthamin from Oriental Herbal Medicine

II. Purpose and Significance of Research

A study was conducted to investigate the effect of 19 dietary supplementation
of feed additive containing oriental herbal medicine such as Saururi herba Seu
rhizoma and Carthami flos on growth performance, physico—chemical properties,
the preventive effect of feed supplemented with 1.0% oriental herbal medicine feed
additive (OHMFA) on the colonization of thermophilic Capmpylobacter Spp. and to
isolate the agent from Koran native chickens. the isolated Capmpylobacter Spp
were biotyped, serotyped and the susceptibility of isolates to antimicrobial agent
prevention of Campylobacter jejuni and some organism in Korean native

chickens.

Campylobacter jejuni is the major cause of gastrointestinal diseases in many
countries, the food-borne pandemic in humans and chickens. The infection route to
human involves colonization, survival and multiplication the alimentary tract.

Capmpylobacter Spp. are faculative intracellular pathogens causing localized
systemic infection, in addition to a chronic asymptomatic carrier state.

They are of worldwide economic and public health significance. In poultry,
which represent important sources of cheap protein throughout the world, pullorum
disease continue to cause economic losses, in those parts of the world.

The costs in hygiene with the increasing problems of antibiotics resistance
suggest that oriental herbal medicines will become more attractive as an adjunct
to existing control measures, antibiotic therapy in food production animals
increasingly coming under close scrutiny, largely because of the fear of increased

levels of resistance in food-borne human pathogen.
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In view of the current increased public awareness of Capmpylobacter Spp. food
poisoning, the acceptance of oriental herbal medicine will probably increase, one
additional aspects of the use of feed additives of oriental herbal medicines against
Capmpylobacter Spp. relates to their ability to colonized the alimentary tract
(cecum). If feed additives(methyl-n—nonyl-ketone and carthamin) of oriental herbal
medicines are feeded to Korean Native Chickens, they will prevents colonization
in the alimentary tract(cecum). this protection would then be obtained by this
colonization-inhibition effect followed by the development of normal immunity .

Proteomics traditionally used the separation power of two-dimensional
electrophoresis for the quantitative analysis of protein amount in complex extract.
Two-dimensional electrophoresis can separate several hundred to a thousand of
proteins in a single procedure with high resolution.

Therefore, dietary supplementation of feed additives containing
methyl-n—nonyl-ketone and carthamin using oriental herbal medicines in feed can
produce a degree of protection against Campylobacter Spp. positive effect of
growth performance physical chemical properties in Korean Native chickens.

The overall objectives of the study were to produce of Korean Native chickens

by using methyl-n—nonyl-ketone and carthamin from oriental herbal medicines

M. Contents and Scope of Research

1. Effect of 1% dietary supplementation of feed additives containing such
as methyl-n—nonyl-ketone and carthamin on the preventive effect of

Campylobacter jejuni in Koran native chickens

The present study was conducted to investigate the preventive effect of feed
supplemented with 1.0% oriental herbal medicine feed additives (OHMFA) on the
colonization of thermophilic Capmpylobacter Spp, and to isolate the agent from
broiler chickens. the isolated Capmpylobacter Spp. were biotyped, serotyped and

the susceptibility of isolates to antimicrobial agent were examined.
2. Effect of 1% dietary supplementation of feed additives containing such

as methyl-n-nonyl-ketone and carthamin on growth performance, physical

chemical properties in Koran native chickens

-11 -



A study was conducted to investigate the effect of 19 dietary supplementation
of feed additive containing oriental herbal medicines such as Saururi herba Seu
rhizoma and Carthami flos on growth performance, physico—chemical properties
(feed gain , incidence of death, weight gain, crude fat, cholesterol, composition of
fatty acids and amino acids), protein expression by proteomics in Korean native

chickens.

IV. Results of Research

This study was attempted for the production of Korean native chicken by
using methyl-n—nonyl-ketone and carthamin from Oriental Herbal Medicine in
Korean native chickens. We conducted experiment to investigate the effect of 1 %
dietary supplementation of feed additive containing oriental herbal medicines such
as Saururi herba Seu rhizoma, Carthami flos, and etc. on growth performance.
physical chemical properties, the preventive effect of feed supplemented with 1.0%
oriental herbal medicine feed additives (OHMFA) on the colonization of
thermophilic Capmpylobacter Spp. and to isolate the agent from broiler chickens.
the isolated Capmpylobacter Spp. were biotyped, serotyped

The results of the study consist of the two main subjects including (1) Effect
of 1% dietary supplementation of feed additives containing such as
methyl-n—nonyl-ketone  and carthamin on the preventive effect of Campylobacter
jejuni in Koran native chickens (2) Effect of 1% dietary supplementation of
feed additives containing such as methyl-n—nonyl-ketone and carthamin on growth

performance physico-chemical properties in Koran native chickens

First, to investigate the effect of 19 dietary supplementation of feed additive
containing oriental herbal medicine such as Saururi herba Seu rhizoma and
Carthami flos on the preventive effect of feed supplemented with 1.096 oriental
herbal medicine feed additives (OHMFA) on the colonization of thermophilic
Capmpylobacter Spp. and to isolate the agent from Koran native chickens. the
isolated Capmpylobacter Spp. were biotyped, serotyped and the susceptibility of
isolates to antimicrobial agent prevention of Campylobacter jejuni and some

organism in Korean native chickens.

- 12 -



In this study, antibacterial activity of the chicken feed supplemented with a
different concentration of oriental herbal medicine feed additives (OHMFA) extract
was tested for some organisms and it’s preventive effect on the colonization of
Capmpylobacter Spp. in Korean native chickens were examined. The frequency of
Capmpylobacter Spp. from feces, liver and spleen sample of Koran native chickens
were examined during 2 weeks interval. In control group, frequence of
Capmpylobacter Spp. from feces of Koran native chickens was increased from
25% 1n first week to 80% in seventh week but the frequence of Capmpylobacter
Spp in feces sample treated with OHMFA was slightly reduced from 25% in first
week to 15% in seventh week.

The frequence of Capmpylobacter Spp. from liver, and spleen was 13.7% and
109 respectively in control group, but the frequence of Capmpylobacter Spp in
liver, and spleen treated OHMFA was 25% each. These results show that the
adminstration of OHMFA may prevent the colonization of Capmpylobacter Spp in
Koran native chickens.

Isolation rates of Capmpylobacter Spp from 180 fecal sample of Koran native
chickens was 34.4%.

The majority of 43 isolates of C. jejuni was classified on biotype I (60.4%), II
(30.2%). Most of 12 isolates of C. coli were biotype I (83.3%). Isolated C. jejuni
31 strains showed 11 different serotype, and serotype 36(18.6%), 17(13.9%) were
most frequent. Isolated C. coli 10 strains showed 5 different serotypes and
serotype 31(33.3%) and 21(25%) were relatively common.

Isolated Capmpylobacter Spp were highly susceptible to nalidixic acid, amikacin,
gentamicin, colistin and chloramphenicol.

Second, to evaluate the effect of 1 % dietary supplementation of feed additive
containing methyl-n—nonyl-ketone  and carthamin such as Saururi herba Seu
rhizoma, Carthami flos, and etc on feed gain , death rate, meat color, pH, weight
gain, crude fat, cholesterol, composition of fatty acids, amino acids, protein
expression by proteomics in Korean native chickens were conducted.

From results of this study, our experiments demonstrated that the Korean
native chickens fed 1% feed additive decreased feed gain, death rates compared
with control treatment. Weight gain and meat color were higher in the 1%
supplemented group than the control group. The supplementation of 1% feed
additive increased unsaturated fatty acid and reduced not only crude fat but

cholesterol in the Korean native chickens compared with those of control.

_13_



Studies on the analysis of protein expression by proteomics were conducted and
the comparison of a possible spots involved in immune response were examined
by using proteome. The comparison of protein expression between control and 1
% dietary supplementation group were showed that dietary supplementation of feed
additives group appeared spot to stimulate the immune system of body in the
chickens. On the images of two-dimensional electrophoresis(2-DE), differences
were observed between two groups and protein spot were observed from 1%
supplemented group compared with the control treatment. it was able to identify
protein spot having pl 4.6 and molecular weight range from 19 to 39 kDa, (down
regulation and up regulation) involved in immune response. The transformation(
down regulation and up regulation) of protein spot was suggested that protein
spot were involved in immune system, in addition, feed additive containing
methyl-n—nonyl-ketone  and carthamin might induce the formation of factors and

activate these factors on immune system.

In conclusion, results of the experiments suggest that feed additive containing
methyl-n—nonyl-ketone and carthamin from Saururi herba Seu rhizoma, Carthami flos
and etc were effective in improving in Korean native chickens on growth
performance, physico—chemical properties and prevention of Campylobacter jejuni,

and may increase economic return.
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A AR gt frrlEd el 712 Adoely ofnl=
Azt vk F7154ke] 210 A i vz f1SA s R A A EAY A1 E
BE AL HouA e AEHA R f§714 oA FAEo] & AvkS oJwgittal A}
IATh & Hel A= FehebA 29 oJulFE f71A oA AbgE o oF sk
G =0l dfE ARHANMAY FFAE F7ISFA o] & £ glh F7]154HA)
ALl 7hEAlEE 2AY AARAES 23l Moz fr|doz skl 3o
of dth AAAE FEGE AAEXNIT2ES AT 5 glon AR Agn A
AHAe Hadk of o] ARHAY FFAE AFEEIA ETh E dAY BE
4 AR Folu AR FHTEE AT StETh oW AdelA sE AAFAE 9
g A E sloF st Aol T AT Ao A TFHY FF Ad dA A
5 dlloF 3t TEO FdAh sl we vER, g 9 7 HUHAE AME S
T Atk
. CODEX #7]%<

12 e Ak, e, B, f5ol diE 23S Codexoll Al =9] &
B o]t} CodexH A Y3l= F712F2 Aol st vt g5 =
S5 akglon, 19919 A19xF F 3ol A AFA zebES vt AR dEs dREed
th 1993 s59 MLt oo A Flo] FHE o] A22x 2 FEAWE E
ostglon, T B AIAE AFH AH

=

2238k k. 19943 A 23258 1999

W 27210 o] 27| 7FA] We =0y} ALy o
= Qg A" g RAAT, SAE #EtAEe 4= 9dS v FHE 2 )
Rom oA Fejo] o]zx] Fagrh. 1 Fo W&oR dWEs BE¥ #7]FY
< FAAEA A7, A g, AT &8 B EGAESH @S 24,
SRA 7= shuke] A A QD Atk A A o]t

ot 9= o] FFAA ALEH S

APRHT7EE FAAY AR 54 olF FHdAE AYdEEY A8 FAAA ] ARE
| AF3 71380 9 Fo kE B (Veterinary Medicines Directorate) = 2002 2
58 FA4A weFe] 20009 et ST AL TSl 19999 FH o ALR R VEE
AA AREEA o] & A58 FAA Y] Fuf S 1999 383F 04 20004 439= 0 &
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=128)e o g Aolth. FEAFAAE TE, FollAE 138, L 9 3 F 5
oA 37TEC X858 FAAC] ARl o]FoHT. F=EAPANA AEE FAA
Abgo] F7he olfr= fFH O 1999 AFEHEE A AFEEAR A% &‘41%1 a3
A, A, oA=L HAARAGASe] FrtuEoletal AR ). wlupA o] A
A58 FAA S AFEEFE 19961 48EC A 2001 HMESow F7FAT o] ¢ HHH
T8 FAAE AHRH, A HEZGAe|FH] 129E A 279 (116%)o=
7t on mfagge] =gl daAtuto]l = 7T1EA 11.9%(68%) 22, ofn| =2 efo]
FAALOlEE T1EA 1198 (68%)0.8 Z7FgT olE Zaliofd A e ¢s|a
2 AAE 98 st Amom BEstn AAEAA AFEFAZ Q8 Az I
gEth 29l AgolE AFAA e %:[Lo} QAL A0 ZA 7}

ERAY Fr dAo Agkrub|otel A o] HolstA & AAEre] Y=t

[e)
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AELE FAAL AGFA ol F e F4 87 A E BPetn BR

AZgEE ohsE Y, Aol AEE okw FAF FAAN} Fo) ol x
2 98 AHEF WA ksl Sk ol

AFTEAY AN FYA WS oF3

B BB G FAA AES AGHT] S8 zolok &
DA AT DA R AR AARAZ WEn Ars) apulAe] Hg%
AR A A BAE o] FolAok k.

g obd folA AEHIL gt AAEAE FAAE AASAT dge] Bt
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M 3 & A7l E 2 20
Al A ol&A W
FOPA S AT RS

T3 T, A8, T SACdME S FHEALE Aujsto]l gkow, 2047
FHE v, e A= AS AdEem AuiEar e Adzt=olrE §t
th &35k oFg 9= Folw, 82 carthamin (CioHzOn) U, e8¢ A
dz= F3Y, 28549 Tol o, £ 4% s Mgt EdATS A
AA7I= Aol AS Wb oiye 9 ZdlzvlEd AL At 7lsR Sl
ol Ee] Aol Ads Joll = A

Fir ooz el 9 Agd gk S

Hho] thek skf-uo] 9liEd), E3] linoleic acids el o] ol dF ZFyAHE A
=

=
ah2h8-S yEbdtia B vk By ofuer Ssbe] xFE AR T xshd =
AHES AtA7IH AR tish ojh&S UF1 AUE ZHAHES AT
W BXIAATES =Rt Rk ok E ogke] FQa 1Al ofu|xAbS FUF
Al7IH AlSe By 3 Adr 58 FAAZIT A St

Az Al E<l decanoyl acetaldehyde, methyl-n—nonyl-ketone, myrcene,

lauric aldehyde, capric aldehyde 5 °] EF¥ogo] & 28 2 AYolA Zd 2H
=& AtAl7| BEESAWALY] S =ty skl ¥k ofye} ojxz g o
Gxdag5o] o W o] Az e AFEH L gl

Aol Exe AW e A E<2 methyl-n—nonyl-ketone %3 %3}
o AR carthamin 5& ©]&3te] Z4 w53 F 1FES HAH3eto] At
o H7tst A& Aol A g3t 1.Camphylobacter jejuni tdh I 37 2.4&
A AL, olstetd Wl wAE g3 T8 B3 I AHY gE AR
Al A B AN ES AAete] wrhe] AS5T ol olnbA ey g

fand —iO‘I
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3 EATE AAE] Aol Aldg SAATe g AP A
(AL A7 A Y] S, enteritidis WA EZ L o
DI AFEH7EA S et Ed
7+ WYMol did MICE =AM Ay Table 104 Hi= wpe} o] S
enteritidis, S. typhimurium, S. pullorum, S. gallinarum, E. coli O157:H7°] ta}jA

ot
2
o~
2
®

= 20 % o] wE9 A, L. monocytogenes, Staphylococcus aureus 2 B. cereus
of tidtel= 025 %ollA v aas vER AT

Table 1. Minimum inhibitory concentration of OHMFA on Salmonella spp.
and other pathogens

Microorganisms MIC(%)
0.2 0.1 05 0.25 0.13

Badillus cerus - - - - +
Escherichia coli O157:H7 - + + + +
Listeria monocytogenes Scott A - - - - +
Salmonella enteritidis - + + + +
Salmonella gallimarum - + + + +
Salmonella pullorum - + + + +
Salmonella typhimurium - + + + +
Staphylococcus aureus - - - +

+; occurrence of colony

—; no occurrence of colony
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2) S. enteritidis®ol U3t
(1) AxpA 2 SA 53

EECEEE

Salmonella 7+ Aol sk A2 9 A3 WS }_/\]—?}_

¢} Zth. OHMFA H7bte 7
& HEIR e 149 Fel=
T A i HE R

(p<0.05).

S 14l 404.
Z7bete] tix=+¢] 370.8+12.60 g % 792.60+857 gl

30+9.60 gol A

TR 5EF 1, AT 5
AGTAN HAAZFE Hol
A Aol 14l

A]

vlakel @A e

JJr Table 21 A
4577 AL A
%9}5}. AsE A7t
914.42+15.35 go =&
= 7Fsk ot

Table 2. Occurrence of diarrhea and weight change in chickens inoculated with

S. enteritidis

Treatment Diarrhea Weight (g)

1° 7 14 1 7 14
Control o 4 0 370.18+12.60° 726.10+23.20°  790.60+78.57"
1.0 %
OHMFA added 0 1 0 404.30+9.60°  812.65+25.13%  914.42+15.35*

a; Days after inoculation.

b; Number of positive chickens from each 5 chickens tested.

¢, Values represent means+SD for 5 chickens.

A; row (p<0.05).
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o
Aol g WEEEZXE Salmonella 75 283 23+= Table 33 Zt) #H

K
bre o AF F 190 log 595+0.27 CFU/gol Al 79l log 5.670.76 CFU/gF<
o fasurt 14 Foll= ZeHA @kt o] nbste] thxae i HFT F log

6.01£0.36 CFU/goll Al 7 ol 7.27+051 CFU/g 28 S 7tttz 1490+ 3.15+1.25
CFU/g 2 9% At (p<0.05).

Table 3. Isolation of Salmonella enteritidis from the cecum contents of chickens

after orally inoculated

Days after inoculation®

Treatment
1 7 14
Control - Aa Ba
6.01£0.36 7.27+0.51% 3.15+1.25
(5/5) (5/5) (4/5)
1.0%
Bb
5.59+0.27" 5.67+0.76"" 0
OHMFA added

(5/5) (5/5) (0/5)

a; Each animal was inoculated with 4.5x10’'CFU/ml Salmonella enteritidis.

b, Values shown are the number of S. entritidis was determined by direct
plating culture using MacConkey agar and XLD agar, results are expressed
as means*standard deviation(logip) of five chickens per group.

¢; Number of positive chickens/Number of chickens inoculated.

A; row, a; column (p<0.05).
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(3) 74 &7l % Salmonella #2] ¥l =
T /T F 799 14 2 v Fd o wRE S FEgh A= Table 4
o Zth OHMFA #H7be] 49 74d § 749l %

A EEEHgoyg 148 Fole A A7)

ool 54 KEFo] 7 wAol A o] REHAUA, 14U Foll= 24 45T 25 CdA
wH AT BAAAE 149 Fol =79 B5 A AMACdA To] &g
b e wEEA @tk Ee gz A9 8 A 157t HALSEH
o] 7} A7|ZHE o] = ATh

N
2

I FHAA

Table 4. Recovery of organisms from the tissues of chickens infected with S.

enteritidis
Treatment . .. .
Chickens No. poitive samples/No. examined
group
Liver Spleen  Cecum
Control Alive at 7 days 5/5 5/5 5/5
Alive at 14 days
2/4 2/4 4/4
Died during experiment 1/10 1/10 1/10
1.0 % Alive at 7 days 2/5 3/5 5/5
OHMFA added
Alive at 14 days
ot e 0/5 0/5 0/5
Died during experiment 0/10 0/10 0/10
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Fig 1-1. Scanning electron micrograph of S. enteritidis interacting with
intestinalepithelium after infection : bacteria were attached in large numbers to
cecumepitheria at 1~7 days postinfection(A, B, C, D).
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Fig 1-2. Scanning electron micrograph of cecum postinfection with S. enteritidis

Many bacteria were colonized to cecum epitheria at 7 days postinfection (A), and
also inflammatory response was observed in villus epitheria (B) There were
observed many bacteria of the control chickens at 14 days postinfection (C), but
bacteria were observed occasionary in the chicken feeded a forage additived
OHMFA (D).
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B 5 FA 7t

T HE F 1L 7 % 14 dHS et
Ao H7h = BT 149 FFolloy iz
t}H(Table 5).

}A| 7o) Zo]l= #AFE mE 72U 2 14
4ol A 1:8 WA 11682 A538tS

F 00*‘

Table 5. Antibody titer of sera by the microplate agglutination test in broiler

chickens inoculated with S. enteritidis

Days after inoculation

Group Number of chicken

1 7 14
1 <1:2 1:4 1:8
Control 2 <1:2 1:4 1:16
3 <1:2 1:2 NT
4 1;4 1:4 1:16
1 <1:2 1:4 1:4
OHMFA 2 <1:2 1:4 1:4
added 3 <1:2 1:2 1:4
4 NT 1:4 1:4

NT; not tested

3) oFe] A8 4 asH7t
(1) Salmonella Spp.o] A &7}

=314 A9 broiler 59 LW ZHE Salmonella Spp.°l &8 &S AFgH
Table 6 olA 9} 2ol t)ZTL 3476 5 84e]o] A o] R o] 242 %] £
YERN R 2, OHMFA R 7k 2394 & 2549 (105 %) o] At}

Table 6. Frequency of recovery of Salmonella spp from chicken feces of poultry

broiler farm

No of No of %

Group . .
feces tested positive positive

Control
347 84 24.2
1.0% OHMFA

239 25 10.5

Total 586 109 18.6




(2) Salmonella 432] serotype &3

223 Salmonella Spp.2] O group A & AN A3 Table 79F 2ol Z 109
T+ % B group®] 657 (59.6 %)=2A 7FE &k =
%) 2 71eF 1375 (0.9 %)olAtt Aldd ¥HE W Fre A 84T T B
group 55 F (655 %), D1 group 28%F (33.3 %) % 7IE} 17 (0.9 %)L, #
7ht& 257 F 2 B group 109F5(40.0 %) 2 D1 group 157 (60.0 %)°] At}

=

Table 7. Serogroups of Salmonella spp isolated from chicken feces in poultry

broiler farms

Number of Salmonella isolates(%)

Serogroups Total(%)
Control Feed additive
B 55 (65.5) 10 (40.0) 65 (59.6)
Dy 28 (33.3) 15 (60.0) 43 (39.4)
others 1 (1.2) 0 1 (1.0)
Total 84 25 109 (100)

g fdd8  serotype EES A v UERToAME 4T F F S typhimurium
55T (665 %) , S. enteritidis 1370+ (155 %), S. gallinarum 1335 (155 %), S.
pullorum 205 (24 %) 9 718 175 (1.2 %) 57Fo] 285331, OHMFA 37}
T2 18T F F S enteritidis 9T (50.0 %), S. pullorum 5uTF (278 %), S.
typhimurium 375 (167 %) 2 S. gallinarum 175 (5.5 %)¢ 47 Fo] E#HYTH
(Table 1-8).
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Table 8. Identification of isolates of Salmonella from chicken feces samples

Salmonella
O group . Frequency
) species .
(strains) of species(%)
B (55) S.  typhimurium 55 (65.5)
Control
Untypable (1) other 1 (1.2)
D1 (28) S. enteritidis 13 (15.5)
S. gallinarum 13 (15.5)
S. pullorum 2 (24)
B (10) S. typhimurium 10 (40.0)
S. enteritidis 9 (36.0)
1.0%0OHMF A
D1 (15) S. pullorum 5 (20.0)
added ]
S. gallinarum 1 (4.0
(3) HAFE

AYAES 32U AFSEtE B HAIES AN A= Table 9ol A&}
OHMFAZH 7F-& 40005 & 20257F #HAMSE] 51 %9 #HAAMES YeERH S,
2 400057 & 3205 (8.0 %)o] A Th.

Table 9. Incidence of death in chickens during 32days experiment

=
z

No of No of
Group ] %
chickens death
Control
4,000 280 8.0
4,000 202 5.1
1.0%OHMFA
added
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e 59 7] 9@ WA F Salmonella &3

A7 Foll #HARSE broiler e zH ¥ WIAWEEZHYH  Salmonella

Z2T7% 105 F 179 = 89 2 3579 WA BEHAL
X

< 1ol M= to] &2 A] e ektH(Table 10).

Table 10. Isolation of Salmonella from the organs and cecum of chickens died

during experiment

No. of chickens Numbers positive
examined Liver Spleen Cecum
Control
10 1 1 3
OPMFA
added
7 0 0 0

2) AR TMAZE SAQ AS A Aol w A= g

AVE A Y &AL A A HAE GFS FASHY] fEte] AR HIMAE A
ol 1%=A ddsA 3 & 3o 324 Zholl w2 = JIFS FAFSE vt
AEHIIAE FAA o] dixTd Hl 3 4 A7 (redness)e]  S7F, =@Mz
(vellowness)2] 747} A tH(Table 11).

B
)
Ho
=

)
Y

Table 11. Effect of dietary supplementation of oriental herbal medicines on meat

color in brioler chickens

Color
Treatments
L a b
51.89+4.47 2.64+1.37 9.82+3.03
T 49.96+1.02 3.38+0.46 9.71+0.79

C : control group T: dietary supplementation group L : lightness a : redness

b: yellowness
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APEHTMA Y A9 AS pHell A= FFE A7) flete] AFRHIMAE AR
of 1%SA dd3A &3 & Fo 3294 A5 pHel v A= FTFS FAS bt A}
SHAMAE Folg o] izt Hlgte] pHE 7HA(5.68+0.11->5.67+0.04)5 YER
A tHTable 12).

Table 12. Effect of dietary supplementation of oriental herbal medicines on pH in

broiler chickens

Treatments pH
C 5.68+0.11
T 5.67£0.04

C : control group T: dietary supplementation group

H AEAAAL KAL) A% 2AY, 2R L ALl Ve JF

AERAY KA A 2AW, 2L W AFR WAL FFL A
slske] ARATAE Aol 15 FAsA EFF F Fol YA AKN =AY,
238 0 AFR MAE GFS 2AE 0 ABHAAAE TR Tol o)

BN
o M
2
g

sho] A 7FA(12.43+0.688.93+£0.56), Z3|o] 7H4:(0.96+0.00—0.95£0.00) %
Aol F7H74.81+1.04—75.34+0.25)5 e I TH(Table 13).

Table 13. Effect of dietary supplementation of oriental herbal medicines on crude

fat crude aches, and water in broiler chickens

Treatments Z A Hk g Z3
C 12.43+0.68" 74.81+1.04 0.96+0.00*
T 8.93+0.56° 75.34+0.25 0.95+0.00°

C : control group T: dietary supplementation group

AB " Means with different capital letter superscript in the same column of
comparison between control and treatment to significantly different at
p<0.05.
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Ast7] Sskel AR AAAG AR
19651 FASA EFF F Fol RUA A% )l AWl MAE JFL 2 v}
AFRFTMAIE Fog o]t H|Ske]  stearate(C18:0)¢]  7FA:(10.49+0.11—
10.07£0.17), =xstAake]l  F7HE5.75+0.87—65.5310.92),  EZspA|4ke] A
(37.25+0.87—36.47+0.92) 5 EFH A THTable 14).
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acids in broiler chickens

Table 14. Effect of dietary supplementation of oriental herbal medicines on fatty

Treatments
Fatty acids
C T

C14:0 0.76+0.06 0.77+0.03
C16:0 26.00+0.71 25.62+0.87
Ci6:1 5.16+0.18 5.31+0.08
C18:0 10.49+0.11* 10.07+0.17"
Ci18:1 35.53+1.01 36.30+0.75
C18:2 17.81+0.15 17.80+0.18
C20:3 0.74+0.04 0.69+0.04
C20:4 3.52+0.87 3.43%0.26

SFA 37.25+0.87 36.47+0.92
UFA 62.750.87 63.53+0.92
MUFA 40.69+0.84 41.62+0.72
PUFA 22.06+0.05 21.91+0.40

C : control group T: dietary supplementation group

AB

. Means with different capital letter superscript in the same column of
comparison between control and treatment to significantly different at
p<0.05.

C14:0 ; Myristic acid, C16:0 ; Palmitic acid, C16:1 ; Palmitoleic acid, C18:0 ;
Stearic acid, C18:1 ; Oleic acid, C18:2 ; Linoleic acid, C20:3 ; Dihomo—%-linolenic
acid, C20:4 ; Arachidonic acid,

SFA(Saturation fatty acid) : C14:0, C16:0, C18:0

UFA (Unsaturation fatty acid) : C16:1, C18:1, C18:2, C20:3, C20:4

MUFA (Monounsaturation fatty acid) : C16:1, C18:1

PUFA (Polyunsaturation fatty acid) : C18:2, C20:3, C20:4
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Fig 2. Fatty acid spectrum of control group in broiler chickens after 32 days
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1) 9758

it (Methyl-n—nonyl-ketone 5)¥ 349 carthamin’d+: 5°] XZ3E AFSH7HA7F
Al
=

Camphylobacter jejuni R fraliv] A&l e ddtads

1-1) A #F

gyt Al ARES dFEE A EHEd A AFHAAAN S we O jeun
ATCCH#3356 % coli ATCCH#2758, <ol3tst HAdolM £ L2 S enterotidis
ATCC#13076, S. pullorum ATCC#9120, A4 d Fsgadra Y w2 L
acidophilus LACH5, =W ¥8 3 E. coli O157H7¢] 6 & AF-&33t).

Campylobacter Spp.2 429 ddE 5% F7}g 100mle] Brucella brothol 10mle]
VTP brucella-FBP broth(VTP: vancomycin 0.002%, trimethoprim lactate 0.001% %
polymixin B 5,000 IU/L complex, Sodium pyrubate 0.025% complex)ell &3},
gas pack(Gibfco)S o] &3te] CO2 10%, O2 5% EStollA] 42T A 48417k vl ka4l
t}. Salmonella Spp.= 7S 10mle tryptic soy broth(TSB, Gibfco)oll &34
37T A 18A1%F vl 2™, Lactobacillus & Deman, Rogosa, Sharpe(MRS,
Difco) wi=|ell HEate] 37ColA 2447k wigstArt. 2F o wjFaES 3,000g ¢l A
1023 994 #HAste 0.1M phosphate buffer(PBS, pH7.0)= 23] 94 A& &
& MacFarland %+ % 052 250 A543

1-2) l]_/i ukg AA =5 =A
£ (Methyl-nrnonyl-ketone )3 %3}2] carthamind& 5°] X3H AR H7HA
(MCF) 20g< 100ml el 7Febal 30E%F T@ste] & oAHS 4T HastwHA
ARSI T FAl el digk MCFe A 25 oAl s %=(Minimal inhibitory
concentration; MIC)+= National Committee Clinical Laboratory Standard(NCCLS,
1997) 7]==ol weh 3 Had Aer FAH8Y. 5, MCF&9< PBS= 2w 7
o MY Fx=HE  Fs=  Muller Hilton Medium(MHM, Difco)el,
Campylobacter Spp.S 29 & 10%< MCF g dS 7zt =2 H7Fs MHMo,
L. acidophilus & Z} X9 KGSE #H7}3F MRS wjx| o] 3143 42 Multiple
inoculator2 7 &3} t}.

Campylobacter Spp.= gas pack= AF&3}e] 10% CO2, 5% 02 3o & 42T ol A,
Lo9le] S 37C mjFrIolN A 24748A1 3t kst b v 2o MCFE o+t d
Hj Ao A o] Kol AE wEE MICE YeblATh

off
.|_.
o_>L

1
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2) 5o BHAAN C jejunid EH5H

2-1) A2 2003. 8L FE 2004. 49 Alo] A o FHF EHS AFHs o+ &
g ARZ s dast deoez A Yo BHS AFS Y 5% Ao dAs HIt
Sl VTP brucella-FBP broth 10mlel Yo AFAZ A @A[7te] o & AAF

.
AR

o 7Y U A5 AFHA AR S AE 42Tl A 18724417 S Y g
& wjokd 0.03mlE #H3e] Campy-BAP agar(Gibco)oll =% HEdo] 42ToA
4877271 ZF wf ki), vl ZA 2 gas packS °]&3Fe] 10% CO2, 5% 02 % 85%
N2¢| m57] ZAFefell A af &Fat o

2-2) Campylobacter Spp.2]l 74 Ag: & &3 AT 542 Holdeman 59
Wil wel Campylobacter 52 FE| 9} 57, catalase A4, oxidase A7, 43C
2 25Co e &A, nalidixic acid(30ug disc)oll ™3+ 744, cephalothin(30ug
disc)oll W3t A3 H2S XA, nitrate 3, 1% glycin 2 3.5% NaCl 37} v x| <

A kS Toll #ek Ags AAISA
2-3) Biotyping: Campylobacter® 5733 2] biotypes Liore] Wwol 3} rapid
H2S Ald, hipurate % DNA 7FpFide] A@S AAletel 1 AREX FFeAT

(Table 1).

Table 1. Biotyping scheme for thermophilic Campylobacter

C. jejuni C. coli C. laridis
Test
I I I 1Iv I 1I I 1I
Hipurate hydrolysis o+ + + - - - -
Rapid H2S production| - - + + - - + +
DNA hydrolysis -+ - + - + - n

AP L7+ Lior 59 ¥yl wet &5 vt

Azl wgt BEFeg. ¥ WY A2 Gifcodl A FYske] A&t on) a9
Zy Campylobacterd @Y AeS Campy-BAPo| HEdlo] mz7] Ao =2 42T
AL F73F9] DNaseE 0.5% 713k 0.01M phosphate bufferel] iz

TR FRAIZ dds FgPom ARSIt
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B d938 AxE We 84 538 £33 vyl @302 WA screening test
E 3 oS gl @3y $HANSS dogl &g diste] 50 a9 1602 3
Ak @7 dAS E6te] 30760% el 3 whEol dojuw I o m wAgst
Atk ©7F 3o wAk WY vEES dogl g dEiAeE 2 Wy S A
ste] ge Wwom AFPusiar

3) &A% (Methyl-n—nonyl-ketone 5)3 €3} carthamind % S°] X3H AR 7FA
o138t Campylobacter jejuni®] 3 Az A &3

3-1

oo i

OH'I o2
rlo it

) Al
ddE=

o NN

o 7 5057 Abgste] 2F @] Aol Ag stk AETE C
jejuni el AN HdE el AAE @_e;ao% N@Te 272 el 5
4 AolA AgsiTh AR T Al §74 Q7] AhE(Dodam Tec)ol MCFE 2%
FREA ArbeAaL, xTes e A}g_s}%{u},

i

3-2) C jejuni A4

C jejuni(ATCC) #F5 289 5%5 H7}s VTP-brucella-FBP brothell 7 %3}
o] 10% CO2, 5% 029 w&7] zAo8 42Co|A 24A17F wjatadch Mg 4L
2,000rpmeol A 1587 94 A Asx PBS(pH 7.2)= 108 Ak 34 3le] 2.3x108
CFUZ =43 v2, 47 FY & (Sonde)S AF&3+e] 05ml 4+HE 3

=4 2 g
RE ANE B85S C jeguni 3F 35 1,7, 14 2 21¥o] A D A Z4He] o A
HE zAbsta, 2 Ao A AFS =4t 5549 HHEAE YEAY

#AF AT 49 % AR AF FAE 2R Aol T WEF 19AHF
A

7 14 2 21de] A B2WS AHsta, B FAS FEHoz AHs Ao
¥ A% VTP-brucella-FBP brothell &3k 10% CO2, 5% 029 wl&7] =3
O 7 42TCoA 24417y S gttt 51 1Y 0.03mlS Campy-BAPe] =3}
o ME7] 2HOR 4872AIZE w7 f & dAs AT

3-5) C jejuni HFwte] ¥ Aol ek FAF dxp dAnd A #
C jejuni 7o &% AHR HHE | st & HE B

2190 FFE  AFEFsted  Wz"E PBSE sbEA AAHSE s 2%

glutaralehyde(Sorensen, pH 7.4)° &3l 4TCToA A 3FAT} 0.1M sodium

dlo
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phosphate buffer(pH 7.2)2 1A FbZA o2 33 A8k, 70, 80, 90, 95% absolute
ethanolell A 23S AA A A=x7llA AxAY dxd =2ds S H
o|ZE o]gste] SFol| &7 ion sputtering coater WellA v o= 100A F7A=
®2¥ Agstel FAF A2 @Ar A (JSM 6400, oxford) = %}ZJO}M‘:}.

4) 3 Abm H7RAle] ofe] A& AlY

ofe] A& Alg-2 2005 1¥€FEH 2005.6€ 7MA] A% SALaA FAGAA HAA S}
b=

TA T ES F3 45959 SA(Acre broiler) 24 AR 3 7}A) (Oriental herbal
medicine feed additives : OHMFA) 7 (2505) W& (25057) 2.2 Y7o AL53)
WA 27 A0 ® 7F 20mbE] oA 7H ARE AHFHEA
AR AR ($FAGAANR)E ARSI o, AlRS B2 AR w44
OHMFA®] x=4&, &3} “70%, AWz ~30%, 7|8 "%(W/W)E &3t 7
A7 s 1.0% o2 H7Estd

SIXNE A

AtEEY 1F55H 25 (tAH o= 53]o AA x4 2 AR H7ke ZF 207k

oA W, W, 2 gomiE AR ARdgt PUAss 4gEue @
= ol&3ste] AHstA o, v 9 ke /\l§~ 13]§ poly gloveE A}-&3}o]

o AANTS o g9 ARE AT F 479 ARE el L 5%

271t VTP brucella FBP broth (VTP: vancomycin 0.002%, trimethoprine lactate

0.001% % polymixin 5.000IU/L complex ; FBP: ferrous sulfate) Z 10mlol| % %3}4

6) Campylobacter Spp.2l &7 54

6-1) Campylobacter Spp.2] Wl %

Ay, v, 2 AIRE 5% 28-S H7EeE VTP Brucella-FBP broth 10mlel
HED AL APAE A @At #EYS 2AAS

Twe] WS ARAFAA AR SFEAE Campy pack 2(BBL, USA)¢t 7174
jar(Ditco, USA)E o] &3] 10% CO2, 5% 02, ¥ 85% N29| uj& 7] AbejelA 42T
o Al 18724217 S ul sttt Sl 0.03mlE FH 3t agarol] HEFsta Sl
Gy U vE ] 2O R 42T oA 48772AI1ZF vk ths Zbzbe] k)R] o A
Campylobacter Spp. 2.2 oA H = H= S Ads st
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6-2) Campylobacter Spp.2] FA A3
a3 Mo 5HLE Modiros¢ Hotman®] MFLP-46 Isolation of therophilic
Campylobacter?] “WHolwtg}l campy BAP agarol A 22 (£ 0.270.8um) A &S A
stel  G()EA s SAY 9 corkscrew-like motility YEFN = S Al
t}.

AdbEl AliFS catalase A, oxidase AA, 43TC 2 25ToA el 84 nalidixic
acid (30pg, disc)oll thsk 744, cephalothin (30pg, disc)oll thsh A&, H2SAA,
nitrate 3¢, 1% glycin 2 35% NaCl 7t Al A] 525 Ak Asterd A4
HAME o3 2ol AAle3

(DCatalase test: HiA| oA wjdd =S #WlFo]2 Slide glassel 1 loopful A
3Fo] 3% hydrogen peroxida (H202) &S 7lste] 71271 AAHE AS dAHL
= WAkt

@0Oxidase test: vl x]ol A #lgE H=S S Oxidase strip (BBL, USA)d] =3
o] 5710% Wel ##7F 22 AL vEbd AE FHow AAsAh
@Nalidixic acid 754/ cephalothin A &4 A]&: Muller-Hinton ®j#]o] &g

Eiy
g HE3}1 nalidixic acid ¥ cephalothin discE H#Aw|x] H A7l thS w]E 7]
o

BTN

off

42T A 48417 wFdt & TS A A tH7F 13714mm o]l AS A EA
A4 sk

@Nitrate g+, H2SAA, 1% glycin & 3.5% NaCl A7} vl A v dA 2 glucose
£33 Alg: Brucella brothell ®jF® T HS pasteur pipetteE ©]-83}o] Cystein,
glycin, NaCl % glucoseE Z+ 7z} #7}sk 5709 Blucella semisolid media(0.15%

agar, 0.02% neutral redE #7}3F Brucella broth)e] ZW(10mm =)o 29S A
Toka v 7] o= 37T 375Y wiFetl o, wjk 713F & screw cap>
&S 2 = uldEtsd

zb Aeleol Az #BAHL nitrate Y Ao M= semisolid nitrate A S ol
(0.571.0)ml9 nitrate reagentE F7}sle] 18F AZAS W A AMZo] gles Ad
W= Zine dusts: AErbste] MZo] YEhA s W FHoE AAHs o,
Zinc dustE 7tete] H2MS W AS 4o =E AAS AT

HoS A4 Al 82 Brucella cystein mediumell lead acetate strip (2%)& w&o} 7221
S el A& FHo2 AAHA 1% glycin 2 35% NaClz 7t v Z] ol A o] wt
A2 A S Fel ol FAE AL FAoE AASATE glucose TEA
Brucella semisolid glucose mediumel A 213 A& Fdo=m AAsH o, 25T
A S 2 F 7] ek T
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(@)}

-3) Eg7 9 biotyping: Campylobacter® 43 ¢ biotyping< Lior 59 Wi
oto] rapid H2S A4 A3, Hipurate ™ DNA 7h5Fita] Al@de] 2 Ado] wet
EF3Ae Axd= W Table 1).

=

DRapid H2S A4 A E: Brucella BAPO] 24A17F wj sk S ull o]
A #3}e] rapid H2S test medium® A 1/3 F9o 7 A
ol A 2A1F Wl e F 30745 Alojell Aty Folrt &)
sk Stk

@Hipurate hydrolysis: Muller-Hinton blood agarol 4] 2441 7F ®j %3t 3 1lloopful S
# 3t 05ml sodium hipurate £%4& 53 22 Screw cap A @& HF3sFe] 3
7CANA 327 5714 23 A wFsta 02ml2] ninhydrind &S 7}slte] 52 ol
AE QS e s FHoE Agsatt.

@DNA 715838 A18: Blood agarollA] 24748A17F w3k 7S WFo]l= 3mm
loopful® Al # 3} Toluidine blue-DNA agar(USA)¢] 5mm &

2 HJEFste] 42T wE7] 2ol A] 247481 v ket & HEHIF
TS Yl E AS Fdo= AAs AT

6-4) ]9 serotyping:i#lire dHeH HFE
T8H S AFEEe] HASH wkso Ay gl B F3E

| Aok B W9 EAH LS Gifco
ol 4 Fdste] A&t o, &¥Ue Zt Campylobacter?] @ &S Campy-BAP

of HEste] wlsv] 2AHOE 42T A 48A17F vidst AS Hste] DNaseE 0.5%
7138k 0.01M phosphate bufferol] 113 =2 BFA17] A4S oz ALE31
o

22 ddd AxE HIEH 558 T v @Y o2 WA screening testE
Elg= == "5‘37_‘434 SHANSS do7l & diste] 50ule] dYF 162 A

gHg o AA}Y
fe=]
-

€]
292 AHgstel 2
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7T)OHMFA T3 Alg thxwe] 29, 7+ 2 ujZo A Campylobacter %73 A<+

) TRE 25 kAo RF 539 Ax OHMFAZX 7+ 228y Z+
npEl o A AgEw, 7 2 uAAEE AFH S 71 Campylobacter F3 A&

e &8

8)OHMFA Folu v} dlxvre] s A 2 Wy siyiad 3%
OHMFA 2 Agddz+S g d4 1595 233402 53]o 43 7 Agao
ZRE 20vig & TS A ddSA 2 W, 3 v Azl W sy

A27AE BESY

9)Campylobacter =759 SAEZD Ozt A+4

4
Ald e karmalis e WHolmel s Hyk s|AH oz HAAJstHTt. 8
5%% 718 Muller Hinton Agar ®iAE AFE3I9 3, FTAEDLS ampicillin(Ap),
cephalothin(Cep), chloramphenicol(Cp), erythromycin(Em), gentamacin(Gm)
kanamycin(Km), rifampin(re),

nalidixic acid (NA), streptomycin(Sm), tetracyclin(Tc)9] 105/ E AFE3tth WA
7}& vt =2 S Muller Hinton Agar ¥Wj#| ) 7tste] HFE % 400, 200, 100, 50, 25,
125, 3.13, 1.15, 0.78, 0.39, ¥ 0.2ug/ml7} ¥+ d A X E TEUL. 4S5 A F
T A4S 108CFU/ml & %39 muliple inoculator®% MHA® 3 wjx]4ol HE3 o
= 37T m&E7] 271 (6%02, 10% CO2, % 85% N2°| &77t2~ ol Al 24748A] 7k i)
Fatrk. MICE HEwo wsol 24 A3, A47|eFS S48 Wi wet
Cp, Tc ¥ Sm< 125ug/ml, NA$} Cepe 30ug/ml ,7L 29 kA= 25ug/mle] F Xl

WeHE Ae WHTOR S
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oA 2

DadAE (Methyl-n—nonyl-ketone )3 &3}9] carthamin’d® ol X&H AL A
olgt Campylobacter jejuni®l &3 A2 A &3 Campylobacter 3 T8 %

>
=l

o] 3 a3 E I}
Zv2 WAA Aol WEIFFAE (Methyl-n—nonyl-ketone 5)3 &3¢ Carthamin’d &
5ol E%% AEF7H (OHMFA) ¢ 3% HA A #=MIC)E &Ae A
Table 1914 ®BE vle} o] C jejuni= 1%A qwaHAE Jetid i, C coli, S
enteritidist 2% T LoAE FvEdE Yeuidoh S pullorum, E. coli O157:H7,
L. acidophilus 3 Sta. aureust 2% sZ=dAM % 837t el gkokt)

Table 2. Minimum inhibitory concentration of OHMFA on

Campylobacter and other competitive bacteria

. . MIC( %)
Microorganisms
2.0 1.0 0.5 0.25 0.13
C. jejuni - + ¥ "
C. coli - + + + +
S. enteritidis - + + + +
S. pullorum + + + + +
L. acidophilus + + + + +
E. coli 0157 + + + + +
Sta. aureus + + + + +
+; occurrence of colony —; no occurrence of colony

2) o] EHo| A Thermophilic Campylobacter Spp.2] ¢

2-1) Thermophilic Campylobacter Tdl&: w2 EHWHAZNA  thermophilic
Campylobacter %19l #2&2 125 dolA 39577} #E¥o] 312% A dFH &
&2 C jejuni 26 =2 20.8%, C. coli 12 A= 96%, C. laridise 1 = 08% =
o] A tH(Table 3.).
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Table 3. Isolation of thermophilic campylobacter from chicken feces

No. of sample| Total No. of No. of isolates(%)
testes isolates(%) C. jejuni C. coli C. laridis
125 39(31.2) 26(20.8) 12(9.6) 1(0.8)
2-2) B9 biotype: T¥EY biotyped EFE B3 C jejuni 265 biotype 1]

125(46.1%) = 7}

p=13
Wk,

I+ 95°(34.6%), IV

57(19.2%)

ol C colis &

g+ F Fol A biotype I°0] 125(58.3%), 1= 5F2A 416% . C laridis= biotype
I°] 15 &85 tH(Table 4.).

Table 4. Biotypes of Campylobacter isolated from chicken

C. jejuni C. coli C. laridis
No. of No. of No. of
. I I Im v | I I . I I
1solates 1solates 1solates
12 9 0 5 7 5
26 12 1 1 0
(46,1) (34.6) (19.2) (58.3) (41.6)
( )%
2-3) 2819 serotype: F# 9] serotyped Lior 59 Az B7F Wi uwet
36F9 Z&= FdEHoR FAEAY. B C jejuni 20 Fo thdte] serotyping<
22X Ay 17577F 8 7b5ste] 10 59 dAHFd o= EHET 10 =79 &
43 ol ¥ FExT FEe Aol gldloy olE T EHF 36,17, 4,5, 9, 26 I
o] EktH(Table 5.).

Table 5. Serotype of C. jejuni isolated from chickens

serotypes | 36 | 17 4 5 9 26 | 27 | 18 | 22 |untypabl | total
No. of

3 3 2 2 2 2 1 1 1 3 20
serotypes

_48_



3) AT (methyl-n—nonyl-ketone 5)¥ &3+°] carthamin’d 5o E3HE AFSH7FA
olst Campylobacter jejuni®l 3 AzF oAl @342 Campylobacter jejuni 732 <
A &

3-1) 79 Ao E¥olA C jeunie 2

g (Methyl-n-nonyl-ketone )% &3}9] carthamin’di ol E23¥ AREFH7HA
(OFA) F9el 998 C jejuni®l Z# A2 94 32 zAEH7] 938k 2.3x10°
cell/mle] 79 05mlS HFoly AFHIY 57, 14 € 2199 24 EHS FHs)
o C jeuni®l £8&& A3 J 42 Table 6.9]- 2.

Table 6. Isolation of organism from feces of chickens infected with C.

jejuni
Treatment groups|During of times after inoculation| No. of positive/No of tested
1 day 5/5
7 d 4/5
control fed as
14 days 4/5
21 days 4/5
1 day 5/5
7 days 3/5
1%MCF added
14 days 2/5
21 days 1/5

HAEA 1940 dxd 2 1% MCF #7F Alg Fold(NE) 2% A% &
A C jejuniZt AZHAT. dEzwolM = 159 B3 F7E 357704 bk o] 43
= 4t A C jejuniZt AEH AT 12y 1% MCF w9 dolA = 15 § 57
AP FolA 3vky, 257U F 2wk, 3F Foll= It dARt A EWeA C
jejuniZt A& ¥ Aot

Moo (B
o £

4) AdE (methyl-n-nonyl-ketone 5)3 &3} carthamin/d® 5o £ AR FH7IA
thermophilic Campylobacter Spp.oll 3t WA & 3}

A2 T 1758 2570402 539 Ax OHMFA H7bwtd iz 7+ 2079 2
, A 2 N ER2EE A A wE Campylobacter Spp.ol ERIHIEE
Table 77 8 Zt}.

A BWAEA  dETe JdAF 20F  F 5 (25%)°1A  thermophilic
Campylobacter 7} #8&5Hew I & Eg&o] Az F7istd e 73 FoA 20

A

A
o
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T T 16(80%)ol A te] 2] =3t

A% 28 ARl OHMFA H7F o] A5 A4 455 2075 5 F(25%)A

thermoph1hc Campylobacter7} +8]l¥ oy 1 & FEl&o] thi fHAaste] 79 o

© 2077 3(15%)°lA #EelEo] OHMFAZZF AM:

of A&7t dFE ATt

s ‘3‘! I AlgelA dixzTedAs 8075 7 11(13.7%)F % 8(10%)Foll Al o] &+
‘/} OHMFA 7} wtellA= 3 2 v gE 2F 2(25%)Fol A o] %A

wEE he 95 Aol #FHY oW v T T St

9] thermophilic Campylobacter

_410

Table 7. Prevalence of thermopholic Camplobacter in feces, liver and spleen
sample of broiler chikens with oriental herbal medicine feed additives

during 2 weeks interval.

. N
. No. of chikens No. of sample Positive (%)
Week interal Group . Rectal
examined Liver Spleen
swabs
i Control 20 2(10) 2(10) 5(25)
first week
Treated 20 1(5) 1(5) 5(25)
) Cortol 20 2(10) 1(5) 8(40)
Third week
Treated 20 1(5) 1(5) 4(20)
Control 20 3(15) 2(10) 10(50)
Fifth week
Treated 20 ) . 3(15)
Control 20 4(20) 3(15) 16(80)
Seventh week
Treated 20 ) . 3(15)
Control 30 11(13.7) 3(10) 40(50)
Total
Treated 30 225 ) 2(2.5) 15(18.7)
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Table 8. Prevalence of thermopholic Camplobacter

in feces,

of broiler

chikens with oriental herbal medicine feed additives during 2 weeks interval

Treatment groups

During of times

No. of positive/ No of tested

first week 5/20(25%)
third week 8/20(40%)
control fed :
fifth week 10/20(50%)
seventh week 16/20(80%)
first week 5/20(25%)
third week 4/20(20%)
1% OHMFA added )
fifth week 3/20(15%)
seventh week 3/20(15%)

5) Thermophilic Camphylobacter?] 2] : 1602 broiler chicken]

2 A3 0] 4

555+(34.4%)¢] thermophilic Camphylobacter7} E&E o™, o5& C jejuni 7} 43

F(269%)2 71 =2

E7 %A (Table 9).

WwAES HAoH, C coli 127(75%) 2 C. laridis 17 T2 =2

Table 9. Isolation of thermophilic Campylobacter from chiken feces

No. of isolates(%)

No. of sample Total No.
3 [¢)
testes of isolate(5) C. jejuni C. coli C. laridis
160 54(34.3) 43(26.9) 12(75) 1(0.6)
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6) 279 biotype :TFE biotyped EXE= EE 3 C jejuni 435 biotype 1 9]
2657(604%)=2 71 =kor I+=13530.2%), IV 353 (6.8%) % 1M 2+ (4.6%)
o]tk C. coli 15 biotype o] 92 wiF-& oldlow Mk 25 (166%) w3
t. C laridis= 1577F 28321 biotype 1 &2 #5F A tH(Tablel0).

Table 10. Biotype of Campylobacter isolated from chickens

C. jejuni C. coli C. laridis
No. of No. of No. of
. I I I v ) I i ] I
isolates isolates isolates
43 : : 10 2 1 1
0B 25 193100)
(100) |604) (302)  (46) (69) (83.3) (16.6) (100) (100)

N
=

#2719 serotype : ## 9] serotypes Liors e dAshzr EFHH w2k 36

ZFo] F& Ao w A tgon AxE ¥ 10 ¥ 1139 2ok C jejuni 43F%
7} serogrouping®] 7}sdte] 1 z_ag serotypel.E 7390t} serotype

X TR Zolrt g oioq_ o] 5% type36(18.6%)3} 17(13.9%)¢] H|ul % Wk},
co

5]9*

N
o

Ju O AL & o

[i%] serotype< 125% 1057} serogrouping 7}s3te] 5572 serotypel@
o type31(33.3%)3} 20(25%)°] =2 Ho| it}

Table 11. Serotype of C. jejuni isolated from chickens

Serotype| 4 5 9 10 17 18 22 26 27 30 36 |Untypabal|Total

No.of
4 4 4 1 6 2 2 4 4 2 8 43
serotype 2(4.6)
%) (9.3) (9.3) (93 (23) (136) (4.6)  (46) (93) (93) (46) (183) (100)
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Table 12. serotype of C.coli isolates from chikens

Serotype 8 20 20 25 31 Untypabal Total
No. of 1 3 1 1 4 2 12
Serotype(%) (8.3) (25.0) (8.3) (8.3) (33.3) (166) (100)

8) AtE HIMA FolAT @ Alguzate] o S EM 2 Hﬂ?ﬁﬂ% G
2 oug Qs A gEToME 0F F 72 11(13.7
g ¥ Aoy OHMFA H7F ol A= 22 4 v gAs 7t 2(25V)T0M #Ol =t R
o} o] Egd e A5 Aol #EHe vAge

9) A 754 A

ok

w213t Campylobacter 5579 Wste] FAEA digt DA HS A A3
i g]_ 71-1jr

C. jejuni(435F) 2 C coli(125F) & NA, Am, Gm, Cl % Cpell thsle] 90%°] 42
T = A4S 2Yon, Km, Em, Ap 2 Tcoll tiahe] 50%°] 42 w57+ 7
o] o1}, Cepol \‘41 e Bt 25 A ol . C ojejuni 2 C ocoli
P B thek A xpol7b FElshA]l ekt

Rin
=
T

3
L
R

oot
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Table 13. Antimicrobial susceptibility of thermophilic Campylobacters
isolated from chickens

Drugs concentration ‘ .No'. of susceptible straifls
(pg/ml) C.jejuni(%) C.coli(%)
Nalidixic acid (NA) 30.0 42(97.6) 12(100)
Amikacin (Am) 25.0 42(97.6) 11(91.6)
Gentamacin(Gm) 25.0 41(95.3) 11(91.6)
Colistin(Cl) 12.5 40(93.0) 11(91.6)
Chloramphenicol(Cp) 25.0 39(90.6) 11(91.6)
Kanamycin(Km) 25.0 36(83.7) 10(83.3)
Erythromycin(Em) 25.0 34(79.0) 8(66.6)
Ampicillin(Ap) 25.0 27(62.7) 7(58.3)
Tetracyclin(Tc) 125 25(58.1) 7(58.3)
Streptomycin(Sm) 125 23(53.4) 5(41.6)
Cephalotin(Cep) 25.0 000) 0(0)

No. of tested strains were 43g C.jejuni and 12 of C.coli
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Fig 1. Scanning electron micrograph of jejunum on pre and postinfection with C.
jejuni in the control group ; scanning electron micrograph of jejunum at 1 days
preinfection (1)there were observed in villus epitheria at 7 days postinfection(2) there
were observed many bacteria of the control chickens at 14, 20 days postinfection(3,
and 4)
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Fig 2. Scanning electron micrograph of jejunum on pre and postinfection with C.
jejuni on Korean native chickens treated with dietary supplementation group ;
scanning electron micrograph of jejunum at 1 days preinfection (1), and also there
were observed in villus epitheria many bacteria at 7 days postinfection(2) there were

not observed many bacteria at 14, 20 days postinfection(3, and 4)
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Fig 3.

(1) 9% Wotel o)

A

(2) C. jejuni 74
A 9
= 2~

=< vinyl
isolater (AF5%1)
(3) C. jejuni 74



<Fig. 4 A=Ne F71AF ARL>
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ot ol e vE o JAl ZE&A ol HA XSt

Camphylobacter jejuni< 9 W2 (S, pullorum), 5 EIF2=(S. enteritidis)
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Z  #HA7telA L monocytogenes® F2lo] AAHEAUTL stPTh ¢ 5 L
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C. laridisT biotype I°] 15 ®ZF At B9 serotype Lior &9
F e wel 6% ETE= ddH

HHsta B o2 zAetgd. B83 C jejuni 20
Fo st serotypingS AAISH A3} 1757 W este] 10 TRHe dHIFo=
EHFeFATE 10 TR/ dHEY ol P £x = Fyd 2ol= ooy ol & &
23 36, (methyl-n—nonyl-ketone )2 &3}

17, 4, 5, 9, 26 o] WALt FHFAE
carthamin’d = 5o] X3 A2 H7MA(OFA) Fool o8 C jejuni® 3 A fﬂxﬂ i
}2 zAbe7] fekel 2.3x10° cell/mle] e 05mle AEstn HEAIY HE
14 2 21 A BHES FHelo C jeunid #3&S ZAGE 23 JF:H 1Y ooﬂ
= dxze % 1% MCF 3H7F Als oW ) 257 4 ol A C. jejuni7t A
ZH9rh gz E 1579 A7 35 35717 Hutgle] AFT F 4utg]d A C
jejuni7} 74254°M a8y 19 MCF wolwolAes 15 § oukg]e] Ada FellA 3
vk, 25Y § 2vkg], 3F Folw 1ukEolARt A ERA C jejuni7t AEEU

Gt (methyl-n—nonyl-ketone &)@ $-8te] carthamin’dit o] XE3hd AR 7FA7}
£l 5 C jejuni 3 GFA] w A= FFS A7) fske], 258 o A ol
C jejuniE 2.3x10° CFU/ml &%o2 A+ 'ﬁz H

o= AMERHTAIE AbEC 1%% Al F A
HE FAF A @njgor # @ owp dizatel
A< Z =

ot r01'
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D, rr roi' ok

27 A9 29 Felo v Fabsta gl
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carthamind & ‘5o E3E ARHTHAE Fold delAe= Ake] Aol wet C jejuni
ol Aol HEEA Fdrt. o= AMixet Fsho] MU Al FH AHS A
st Ao Al dt

TAAHAAE JAF 1F5Y 27 A 0= 53l AA AARHTMA HUb ) gz
T ZF 20579 A B 7 2w uAAERRE Agte] Ayte] wE Campylobacter
Spp.e] EENIEE ZAMS A¥ A ERA A EHZ?“’ JdAE 205 = 5

H A ]

(25%)° A thermophilic Campylobacter 7} +8¥H e 1 & &R &o] HA F7138t
Ao 7 FoA 20 FF 16(80%)0 A to] g = AL
A% B s ARHZE w9 Ae 94A dFF 207F 5 F(25%)01A
thermophilic Campylobacter’} E&]H oy 1 & Eg&o] i A3t 7F Fo
= 207% 3(15%) A EEwo AlZH Al "7 A& 9] thermophilic Campylobacter
o BAEANT dFH AT

g Ao izl 80FF 2 11(13.7%)F R 8(10%)Foll Al o]
ZEHJ o AFEHTEA dolld = P H O HAARE 7 2025%)Fol A o] &E AT
ol HElE e dF 2ol #EEHIJ oW HFE A FaiEo] AATh
Thermophilic Camphylobacter?] #2]& & 1602 broiler chicken?] 2|71 o) A
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55(34.4%) 2] thermophilic Camphylobacter?7t E8]H QoW o5 C jejuni 7} 43
T(269%)%2 7V =& FXE BAoH, C coli 1257(75%) 2 C laridis 17 T£2.2
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IrILE‘-ﬁI"ﬂ‘: ___.[_L._\__’_.! ._.._."F-I-i.“- ::I
.Iiﬂ:l _il.-- ~um, ."_.Js__]

Fig 1. Chemical structures of six polyphenolic compounds isolated from Saururi

Herba Seu Rhizoma
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B =3(Carthami Flos) @ ~70% Y&

Serutonim Lignans Flavonmids
M-Feralovlserolandn Matabreisnol Apigenin T-o-glocoside
{80} RI=H, RI=DCH3, K3=H {LI): RI=H, RI=H, Ri=H {F1): RI=CGlucoss, R2=H,
N-{ p-Coumanoyl merotonin 2-Hydroxyarctigenin Acacetin
[F2): R1=H, RI=CH3,

{52} R1=H. RI=H, Ri=H (L2): RI=0H. RI=CHI, RI=H

o FQAAE: Carthamin(CsHsOs)

Linoleic acid
(CH3(CH»)4(CH=CH(H>)2(CH>)sCOO

i
i

Carthamin
Linoleic acid

compounds isolated from Carthami

Fig 2. Chemical structures of six polyphenolic

Flos
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Methyl-n—nonyl- ketone
Capric Acid(CH3(CH>))sCOOH

Decanoyl Acetaldehyde
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C.(1990) WHe upgl 102+2C <] drying ovenoll A 244137+
Az A A5 FiFol e WME& (%)= et o
At A5E x4 petri-dish(@E FAE A $F A5E 2o oA FAE

Z(b)ell drying oven(24hr, 105C)el A AZFAIZ & FA () =A34G ).

w7 - = E=E= a0

(2) Z2A

AW e Folch 5(1957)9] W& o] &3ste] F43h Al& 2gS 50ml test
tubeo] ¥ il Folch I(chloroform : methanol = 2:1)& 98 20ml % 32 Homogenizer(pol
ytron)oll A1 14000rpm e 2 30%%F &3t gk 3 Folch 189 15mlZ Homogenizer
TAES A2 sle]  test tube capS 3 TS 4CWE A A A 24 7FF o WA EHA 20

7tA © & shaking sf&t}. Test tubee] 723 @ A EZ 100ml mess cylinderel

H

whatman No.l filter paper &A1& o] &4 o435}t Mess cylinder a5 ¢}l
o] o] 25%0] B H3F= 0.88% NaCle #H7}sle] mess cylinder capE 3+ v} A #H 3]
EE T 1A% #A S olu) Foleh H(chloroform : methanol @ HoO = 3 @ 47 : 48)

< 10mlSZ mess cylender BlHE AHe & F52 ¢=tHa). 452 aspiratorg
o] &M AASL 315 10mlS FAE ¢ J& +7](b)E drying oven(50T)ol| ¥
I Ax3 & FA (0F FA-% ALA L g5 2ok
— b)x
ZAY FH%) = T Sample( ) <100
(3) =3 &
Z3) 7 e 3B A8 crucibleE 105C drying ovenoll Al A3 & desicator

oA &H3] HAERAIZ T A& 1~3gE 7AZHE crucibled] Zo} ¥i A&7} &
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crucibles 550C 33} =Z(Isotemp Muffle Furance, Model No. 602025, Fisher
Scientific USA)olA] 2A17F &<t BiSith. 3st=7F 200C o]tz We7td A& H
¥ crucible® AW} desicatore] ¥i 30E7F Wl 0 FAE &A3t] S

T,

7 =YA AEAEAS S A4F
(1) pH

29 AW 55 A A T 3mm plateE BT AR 3gs EFF 2Tl $HA
homogenizer(MSE, U.S.A)& 14,000 rpmell A 183+
Swiss)® 433 Th
(2) Color

£t
()
ol
o
s
ko]
E
B
o}
@]
=
o
=
o
=

, 602,

Ho
=
&
>

o

212 chromo meter(Model CR-210, Minolta Co. LTD. Japan)& A}-&3}
o FYUI AREE 33 WE FAHsYPow, olu AT Y=935 x=0.3132,

AR 2L Folch®(1957)s Wdste] sttt Ald5 10gS 250me 4Hzt
flaskell 23 &3 solvent(chloroform @ methanol= 2:1) 150m¢E #H7Fs o
homogenizer® 12,500rpmol Al  3&3F T E3}sle] A FE 2] FH(G00me)o  filtering
(Whatman No. 1. 18mm)3t § oJ7]¢] 0.88% NaOHE FA N 1/4 & FH7}ste]
3L w3 & AA R 7| (Union 5KR, Made in KOREA; 3,000rpm, 10min)& ©]&

ato] YA Eelstal aspirators ©l&3dte] dAZHE EAdMoR Aeds Wi

ol
ol

7185 52 250m L flaskel 35S oJHslE olw] Na,SOs.5 ©]-§31¢]

ge SRS EF oyt & 7% =7](evaporator, England; 55°C, 25min)E ©]-& 3}

. = FET F 40T o 0}01]*1 dart2s AL FAstHA

=3I F71 8 35). B3 lipide 2a7ts ¢ F ggw 2508 Uysiu
Methylation(M € =4 8})sl7] d7k#] W& (-20C e sh)ste] B st T

=5 223 05~1.0mge lipidZ test tubeo] ¥& & BF; 2mE F7lste] 4 &
93 & water both(90°C)el 2027t boiling(GEPITE E50] )3 5 2 L0 W
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ATk test tubedl FFF Imle} Hexane 2mle 2 9] shakingd ¥ 59 THIFE
AAGL A FHT 2mlE33] REEste] H7bg $o stE=

NaxSOs5 ol & e Fis @3] AAs L, 45d 25~3us st
GCHP 6890° GOl FYste] AAaks e A= stlom ojbf GCx312 Table
13 2o

Table 1. GLC(Shimadzu GC - 14A) conditions for analysis of fatty acid

Item Condition

Column Allech AT - Silar capillary column
30m x 0.32mm x 0.25u0
Initial temp.; 140°C, Final temp.; 280°C, Injector temp.: 240C
Detector temp.; 250C, Programming rate : 2C/min.
Detector Flame Ionization Detector
Carrier gas He
flow rate 50m¢/min
Split ratio 100 : 1

8) A
A A dojxl A2 SAS/PC (SAS, 1998)& ol &3ate] A& EakiA 2

Duncan®] tsdAHo= 7} a7t FolAd& vlw FA4sr).

9) oA H7|FdEe] Aw AMExH

4L 1247 B mjgE T 100uE 50mle] LB brothol HEsla, 37ColA
220rpm o2 24A17F &9t HEu ATt Mlate] w2 4TelA 6000rpm 15+
oF 914 HAAZa HAE 3= 40mM tris-HCI buffer(pH 7.2)2 50ml F-o] A 21
g 4ColA 6000rpmo 2 10%37F 33 A1F3 F E3= 1.0(=610nm)F+o 2 34
stk sl E Mgt 717 8mio® BF5tal, thA] YA HAAA olxY M7 dE

of A& ARSIt

10) ozt A7l 5S 13 Alm 4]

ozt H7|gEE A @A FEL O Farrelld] WS F8&aom, Frld
A zofl 500u2] lysis buffer(9M urea, 4%CHAPS, 40mM Tris-HCDS 3 7}ste] A
AN 1A WA o 13,000xgoll A 1AIZE XA A ASAS FEta, 34H
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tol gl g A el

ol

Azl S Bradford §S =&

1D oz d719 %5
(1) First-dimension Isoelectric focusing(IEF)

IPGphor system< ©]&3te] IEFE 33}t Rehydration buffer(OM urea, 4%
CHAPS, 40mM Tris-HCL, 66mM DTT, and 0.5% IPG buffer, bromophenol blue)ell
Awsk Alg2 W AS [PGphore strip holder o 25040 Y3+ % 13cm immobilized
pH Grient (IPG) stripg # 2#H ¥, A7l AZXHA FEF  cover fluid oilS 7}
sk St

IEF =312 A7F7F IPG strip 9 50pA7F HA F=5 &qlon, 20T 9 2=x310
A 12A13F rehydration $, 30VelA] 2A]ZF 200Vl A 1AIZE, 500VelAl 1A]7F 1000V
o Al 1AIZE, 2000Vel A 2A17E, 8000Vell Al 10412 &3 3ste] #F 83760Vhr7kA] A A|
3Gk IEF7F 84 IPG strip= 229 SDS-PAGEE 3319t}

(2) Second-dimension SDS-PAGE
IEF7} &Y IPG strip2 1%(w/v) DTTE 713 equilibration buffer(1.5M
tris-HCl, pH8.8, 6M urea, 30% glycerol, 2% SDS, bromophenol blue)ell 15%3F wHg

&
Al 713 Al 1.25%(w/v) 2] iodoacetamidesS 3 713k equilibration bufferel] 15%7F wh
S A7 9L IPG stripS 125% acrylamide gel®] Ad-io) loading Al7]aL Wl-&37HE
phenol redE %713 low melting agarose gelS EF3Atk 10mAe FAo=®
agarose gel®] H2A dye’l strips €3] WA UYIPH 20mAR WA A

bromophenole] gel dteio] =& uwj7x] =78},

o)Ay A7|GF S vl gelolA @A spotS HES] f8 =29 51
AL N(50% MeOH, 12% AcOH, 37% HCOH)S. & 3SHA|ZF o)A A gk
50% EtOH< = 20+%3F 33] ®Wb& Al# 3 tha NaS:0; - 5SHO= 1237 A g o}

o gels 3% TRHTE 20%%F 33 AlHE oF AgNOs9t 37% HCOHZE 303+ A
2lsle] NaCOs9t 37% HCOH=Z A A 7131 spots &21%t & stop solution (50%
MeOH, 12% AcOH)o. 2 A8 Fx]3}9] ),

G

)
@,
o
]

(4) Enhanced chemiluminescence(ECL)S ©]-§3F Immunoblotting

ozt A7) AdES 3 geldlA Y spotS HESHZ] 5] 15% 59 MeOHO
A2l PVDF membraneo] 60VelAl 705t HAARAIZL = 5% skim milkE 7}sk
o] 4CoA 3% %<t blocking 3+ th.
5% skim milkel] 1:2002.2 3|43k S, enteritidis 5©] th7F S 7l 241 7Hs 9k
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e wjeFstAA] HESA| F Polyoxyethylene Sorbitan Monolaurate (tween20)<
0.1% A 7}3F tris buffered salinee® A& 3 & t}A] 5% skim milkel] 1:20000. 2 3]
23 anti rabbit horse radish conjugated IgGE 7}3te] 1A]7FE< XAEsle] wkSAI71
% ECL kitE ol &3t adS HEs3t

(5) FAAE
£ AA3 gel¥} immunoblotting 2 ¥}+= scanning 3 F HALojn|x] Bz
¥ 9l Phoretix 2D program(Ver. 5.01)& o] &3l AEE EX3%

sy
—a=

o

12) Matrix-Assisted Laser Desorption Ionization Time of Flight Mass
Spectrometry (MALDI-TOFMS) A] & 54|

(1) spot excising
Proetix 2D program= &3 A% 2-D gels 43 % A4 9l

A=
identificatione 93] #¥ spotS I tipg o] &3te] lmr 271 &2 Z2FHSi

(2) a4
Al spote =& A Aol g 30mM Potassium ferricyanide ¢ 100mM
Sodium thiosulfateE 1:12 &3+ §do] Fo| 52 &t RF-EAA destaiining 3 +
=3

destaining 3 gel2 pure waterE ©o]-&3lo] 58 F<t 3-43] Al s]+=v}

gel 59 & AA AAF7] 130 acetonitrilea: Hol 158 &k WS A
o] slekMo g eBFAEHI ®H AL FQld T geetonitriled AAANAF

vacuum centrifuges ©]-&3}o] 94 dry3dtr}.

~y

+ ge

rlo

gel

ky

(3) In-gel Reduction and Alkylation

Dry® gelol 10mM DTT7F g2 100mM NHHCO:E wo] 30%3F wHEA1 715

Al 55mM iodoacetamide’} $H-f¥ 100mM NHMHCO:E Yol oA 30%7F thr

HES- A1 71T} 100mM NHLHCO3E o] 83t ¢ ] washing 3 § acetonitriles ©
43t gels ©4A It}

(4) In-gel Digestion

Dry® gelol 50mM NHHCO3¢F 5mM CaCl29] digestion bufferES % o]
12.5ng/ul® trypsin—% 15uE 9o 45859t icedll A FAA 71 FFHA 2
SR BE AAG T 20109 trypsine] EFH XA &2 digestion bufferE

e}

ol &
2 K
9 of i
S e 2
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o A 16A17FA = digestA] Z1T}.

(5) Extraction of Peptides
15409 pure waterES Yo 30%7F vortex A7 F 20409 acetonitrile® Yol Al

3087t vortex A7l & AFE AWk =4 vacuum centrifugeE ©| &3}o] dry A7t}

(6) On Target sample preparation (Dried-Droplet Method)

Matrix solution® # 40mge] HCCA(a-cyano-4-hydroxycinnamic acid)& 50%
acetonitrile®} 03%TFA 1Imlo] =21 A3 Ao AHAFFe calibrant(Bradykinin,
Angiotensin)E 419 dry¥ sample®} mix 3 & MALDI targetol] 240 targetting 3+
& dry AlA MALDI-TOFE A @3ttt

(7) Data analysis
o7 peptide®] massE Protein Prospectoroll ¢l MS-Fit program< ©]-&3}¢]

NCBInr database®] %3} proteing F43+Gth ©]w mass tolerance & 50ppm
o= L HA 470 o2l peptide’} matching ¥ o1 % protein®HS A 85} T}
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Proteome Analysis Flow Chart
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o} Ay
1.8 (Methyl-n—nonyl-ketone &)@ $3}¢] Carthamin’d s°¢] 238 A 7HA7F

AL AN AbFel A= S

&t (methyl-n-nonyl-ketone )3 53}¢] carthamin’d & o] E3E ALRH7MAI7F A
T AFFol A= FEgS ZAEHY] 98t AFRHIMAIE AFEC] 1%H A A
shAl E§e & o] 57IA AP st Enl HoaAlTe dlE&To] 1.63kg, ATl
1.68kg o2 AR (methyl-n-nonyl-ketone 5)3% 239 carthamin®d+ $°] 1% ¥3%
ALR 7T (o)A E ) E Yol tl &l Hske] 0.05kg ©] S7F st

o Y ETo] 92%, Ad o]l 9% R hFtol Hla Ad ol 7% Frhedla,
HALE S dlZzTo]l 9%, AT 1%°lAth AIEL 782 dx2ade 175 23+

]

el Hlal 013 #Faske 43S UEtlilith (Table 2).

Table 2. Effect of dietary supplementation of feed additive containing
such as methyl-n-nonyl-ketone and carthamin on growth

performance in Korea native chickens

Dietary
Item Control supplementation Remark
group
Weight gain 1.63kg 1.68kg +0.05kg
Growth rate 92% 99% +7%
Mortality 9% 1% -8%
Feed gain 1.75 1.62 -0.13
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Methyl-n—nonyl-ketone )3 $3}2] Carthamin’d® 5°| E3HH ALEH7HA7}
st A W shol] m x| = F &

VNN
o
=l
oX
M

Gt (methyl-n—nonyl-ketone 5)¥ $-3}9] carthamin’di: 5°] 23H AMRH7HA7F A
S o mA=elset HFrEE A7) 918kl AMRHIMAIE AbmOl 1%% A o
= T 57d9A ZAeA W | A g 2T 0]11.37£0.59 AR
A== el (o)ah, A A T)o] 11.37£0.59 cholesterol& th#w-0]163.7£2.18 mg% ,2 &
0]63.7£2.18 mg%, ZEMEhZE1828 154 AIATS 2024+ 1.14, Cad W=z
135 012 mg/dt HAH2165 £0.19 mg/de, P2ulx2a"27.2-85 mg/de, A3+
81-93 mg/ddT o2 Aol gz Hste], A" cholesterol®] s, o9 C
2Pe F7HE WEtH AT (Table 3).

Table 3. Effect of dietary supplementation of feed additive containing such
as methyl-n-nonyl-ketone and carthamin on physio-chemical in Korea native

N

]_

o Fi Al

o)

chickens
Dietary
Item Control supplementation Remark
group
Crude fat 11.37+£0.59 8.98£0.34 sample 100 g (%)
sample 100g, GC
Cholesterol 63.72.18 mg% 59.9 +1.32 mg% it
i
Moisture 67.53£1.68 67.56% 69.45 sample 100 g (% )
Crude ash 1.10 = 0.06 0.89 £ 0.09% sample 100 g, Mohr
. sample 100 g,
Crude Protein 1828 = 1.54 2024+ 1.14 .
Kiljedal
Ca 135 £0.12 mg/d¢ 16,5 £0.19 mg/d¢ serum
P 7.2-85 mg/d¢ 8.1-9.3 mg/d¢ serum
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bl

3. &9tdE (Methyl-n-—nonyl-ketone )% &3t9] carthamin’d 5o Z3Hel AFSH74AI7F
A

of M= kdA Bt

2
oo
=
=
o

3-1). 54 2 Wy

it/ E (methyl-n—nonyl-ketone &)@ 3349 carthamin’d+t 5o 23H AREH7FA7}
AEA S A kA B7EE AAlsk7] ekl AlPEe] wing veinollA @ lecE
AH ] 4Tl A 3000rpme = 1587 YA EE 3 = A& -80CoA Ysrast
WA A slsHE A 7] (RA-X7, Techmmicon, USA)Z A g}eH#4]S 4831w nf
SGOT, SGPT, glucose, bilirubin, LDH S©°] A4 ¢ el At} (Table 4)

Table 4. Effect of dietary supplementation of feed additive containing such
as methyl-n—nonyl-ketone and carthamin on safety test in Korea native
chickens

Dietary
Parameter Control supplementation Remark
group
SGOT 89-204 88-201 Normal
SGPT 10.1-41.2 10.0-40.2 Normal
Glucose 152-190 154-190 Normal
Bilirubin 0.00-0.20 0.01-0.19 Normal
LDH 89-290 88-280 Normal
CPK 235-800 235-800 Normal
Alkaline phosphate 245-44.4 24.0-40.4 Normal
Amylase 160-345 160-345 Normal

4. dE (Methyl-n-nonyl-ketone )3 $-359] carthamin’d& 5°] X&¥ A5 7HAI7}
AGA N ofr it Aol MR = G F

Gt (methyl-n-nonyl-ketone 5)¥ &3te] carthamin 3% 5°] E3¥ AR H7FAI7}

AEANE oAt 20l WA= dFE A7) fleke]l ALRRTIAIE ARl
%% A wdsA 3 F w5l 57dA AS W ofvlmAtzAdol vA = J&FE

|
ZAFSE vl AR (methyl-n—nonyl-ketone 5)3F &3}9] carthaminA & So] L&
AR H7HAE Folgk dto] txatoll WS}l asparatic acid, glutamate, glycine,
histidine, argine, proline, valine, lysine, isoleucine, leucine®] <7}% A t}. (Table 5).
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Table 5. Effect of dietary supplementation of feed additive containing such
as methyl-n-nonyl-ketone and carthamin on amino acid composition in Korea

native chickens

unit: mg/100g

Item Control Dietary supplementation group
Thr 918.4+5.67 953.2+19.32
Arg 681.3+51.38 1574.6+69.14
Ala 593.2+48.49" 1489.7+71.16
Pro 685.2+46.59™ 853.2+59.22"
Tyr 514.2+8.30 632.4+54.22
Val 824.3+11.54™ 1237.2+58.35™
Met 413.2+3.59" 514.2+23.52"
Lys 1542.2 £65.32 1932.6+54.32
Isoleu 867.1£19.84" 1132.3+43.74"
Leu 1512.3+3.98" 1775.1+821.42"
Phe 639.4+19.42 714.1+39.13
Asp 1858.7+67.05 1967.2+59.16
Ser 895.7+37.23 870.8+19.28
Glu 2758.1+104.54 2609.3+940.27
Gly 754.3+74.19 1012.3+63.72
His 685.7+16.54 754.2+26.54"
C : control group T: dietary supplementation group
Means=SD with different superscripts the same differ
significantly (P<0.05).
¢ P<0.01, *P<0.05.
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Fig 4. Amino acid spectrums of treated with dietary supplementation group in
Korean native chickens after 57 days
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5 THAE (Methyl n- nonyl ketone o)“’]' 238} carthamind & 5o ¥4 AR H7FA7}
% el

A& (methyl-n-nonyl-ketone )3 $-3}9] carthamin’d & 5] X&¥ A5 7HA7}
AL A A Aol WA= FEFS FASH] et AR HTHAIE AFE
1%E A wdstA g & 5o 5794 Als W At mlA= G3s A vt
A5 (methyl-n—nonyl-ketone %)} %5}«] carthamin & 5°] 38 ALRH/MAS
Fofgk Fo] gzl vlste] XA WA Palmitic acid (C16:0)9] 74:(25.14+0.65—
24.59+0.74), Stearic acid(C18:0) ¢] #+4(11.53+0.13—10.07+0.17) &3 3}7
acid(C18:1)% 7} (34.43+0.04—36.23£0.64), Linoleic acid
(C18:2)%7H18.81£0.15—18.98+0.11)8k $1 oL, Aol whztol Hlate] dAnbH o=
EEAEAEY] A XA 7S LYERW ITHTable 6).

HF2F2] Oleic
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Table 6. Effect of 1% dietary supplementation of feed additive containing

such as methyl-n—nonyl-ketone and carthamin on fatty acid composition in

Korea native chickens

Groups

Fatty acids
Control group Dietary supplementation group

Myficsﬁxczo?dd 0.72+0.04 0.73+0.02
Palmitic acid (C16:0) 25.14+0.65" 24.59+0.74°
Palm(ié(ilg:ilc) acid 4.19+0.15 4.20+0.06

Steante 11.53+0.13" 10.07£0.17°
oieci;&la)cid 34.43+0.94* 36.23+0.64"
Linoleie pcid 18.81:0.15 18.98+0.11
Diho;%v(—cliznélse)nic 1.69+0.03 1.72+0.04
Saturated Fatty Acid 37.39+0.82 35.39+0.91
Unsaturated Fatty 62.61+2.01 64.61+0.90

Acid
AB: Means with different capital letter superscript in the same column of

comparison
between control and treatment to significantly different at p<0.05.

6. & (Methyl-n-nonyl-ketone 5)2 $-8t9] carthamin’d & 5©] E3¥ AR H7FAI7}

dgANE 94 W Pi wol A= 9F

A5 (methyl-n-nonyl-ketone %)} %5}«] carthamind & So] T3E AL H7A7}
AT A U Pi skl v A= TS A Yste] AR HMAIE AFR

1%5 A 3ke] Folg & 1, 2, 34%@@ Ul Pie] 5%
o= 4AF NMR 23 94 49 Hol& WAT & glot fziel 4,

=

AR2F ol F A Fadte nbw, Aol A9 AUMAE Fods] AlFskE
2ol A sk oy va] 1 gre] Skshs AEE Bl

_83_



Control

Group

v

i
% 'I\
B
150

Treated | - e

1 woiks P wnk A winirk 4wk
Group : - . -
o = : f_,

Fig 5. The concentration of Pi measured using P NMR

7. &% (Methyl-n-—nonyl-ketone &) $-3}2] carthamin’d S°] X3Hd ALEH7HAI7}
X

AL A Al KA 2ol m X = G

Gt (methyl-n—nonyl-ketone 5)¥ &3+¢] carthamin’d® 5o XZFE AREH7HA 7}
ALY Az v = JIFS A Yete] FHAE (methyl-n-nonyl-ketone
)% 5319 carthamind# So] ¥ AIRHIIAES Abgol] 1%5 A #+&sA &3
T wo] 574A AFAZ wR = JIFE FAR v AARHMAE Fojg o] gix
o] mlEte]l A M Z(redness) o] F7F =@ Z(yellowness)e #A7F A tHTable
7).
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Table 7. Effect of 1% dietary supplementation of feed additive containing
such as methyl-n-nonyl-ketone and carthamin on meat color in Koran native

chickens
Color
Treatments
Lightness Redness Yellowness
Control group 52.79+4.56 2.94+1.67 9.92+2.03
Dietary
supplementation 50.95+1.21 3.48+0.38 9.69+0.58
group
8 AT (Methyl-n-—nonyl-ketone )% $3}¢] carthamin’di+ So| 23Hd AFSH74A7F
ALAHS A5 pHel WA= I
Gt (methyl-n—nonyl-ketone &)@ $-3t9] carthamin’di o] X3hd AR 7FAI7}
AgA NS A5 pHol VA= G&FS A S8t AR HTMAIE AR 1%5 Al
TdsA &3 & Fo 5744 AS pHel vAE IFS A vp A

=)
(methyl-n—nonyl-ketone 5)3¥ 23}9] carthamind® 5°] X% AR H7IAE T3 +
o] tZEwtol Hlsle] pHO 7FA(5.69+0.10->5.67+0.09)F Y eI tH(Table 8).

Table 8. Effect of 1% dietary supplementation of feed additive containing
such as methyl-n—nonyl-ketone and carthamin on pH in Korean native

chickens

Treatments pH
Control group 5.69+0.10
5.67+0.09

Dietary supplementation group
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(Methyl-n—nonyl-ketone %) &3}9] carthamin’d ¥ S°] ¥gd AR 7HA17)
A5 FAA FFoAL v a g4

A% (methyl-n—nonyl-ketone 5)¥% €39 carthamin® So| ¥gd AR H7FAI7}
Aee Als FAYA DFHA P A= GEFE FAFSH] fst] AMRHTEAIE AF
1% A ddstA &3ts & wof 579 dAA S & tetracycline Aol off g
FAAA ZHF oAb t X = FES ARG v AR (Methyl-n—nonyl-ketone )
1] carthamind & 5ol Xgd AIRH/MAE F4% (@IS dxz2TddA EF A
=5 A eFkth(Table 9).
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Table. 9 Effect of 1% dietary supplementation of feed additives containing
such as methyl-n-nonyl-ketone and carthamin on antibiotics residues in
Korean native chickens

Antibiotics Control group Dietary supplementation group

Oxytetracycline - -
Tetracycline - -
Chorotetracycline - -
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Fig 6. The chromatogram on standard of oxytetracycline, tetracycline and chlortetracycline .
HPLC condition: Mobile phase,0.01Moxaliacid:acetonitrile:methanol(725:175:100);Column,n

-BondapakC18(3.9X300mm,10pm);Flow rate, 1ml/min.
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Fig 7. The chromatogram on oxytetracycline, tetracycline and chlortetracycline of control
group in Korean native chickens after 57 days.HPLC condition: Mobile phase, 0.01Moxalic
acid:acetonitrile:methanol(725:175:100);Column,i-BondapakC18(3.9X300mm,10pm);Flow
rate,1ml/min.
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Fig 8. The chromatogram on oxytetracyclinetetracycline and chlortetracycline of treated
with dietary supplementation group in Korean native chickens after 57 days.HPLC condition:
Mobile phase,0.01Moxalic acid:acetonitrile:methanol(725:175:100); Column,p
-BondapakC18(3.9X300mm,10um);Flow rate,1ml/min.
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1.68kg o2 3tAE (methyl-n-nonyl-ketone 5)3 23} carthamin’d® S°] 1% %34
APRAZHARE (O 8L A H ) S )l ol gzl Hlgte] 0.05kge]l 57t sHSAT.
SAELS txTo] 92%, Adro] 9% E thExTo HlE] AdTo]l 7% FUFEE
HAFE S HEdtol 9%, A 1%olAth. ARS8 7&2 HEadS 175 HAILE
1622 Aol tizatel Hs) 013 Hasts 4FS dehlidt o di= 359
carthamins ¥ AW %= methyl-n-nonyl-ketone 59 ©o] Mg A& B3 RO
2 Aed.

Az ol 23to] b BHUHE Skl tixd I Agd e @ W E4 g4 =
2 ZAsAT. F F Alele] 4 W 24 AL SAZAY wF AYEY 9AE)
o dYernR W AARHIMAY Fort 2 Vs 2 3F e duE %S U
B A @& ZoE Atz
AE dEzate]l 11372059 ALEFHZEAIE 9l (olsh A @)l 11.37+0.59

cholesterol ™ %7 0]63.7+2.18 mg%, A TT°] 63.7+2.18 mg%%, XTHS WL
1828 +154 AT 2024+ 114, Ca2 EH w2 135 +0.12 mg/de, AFT2165
+0.19 mg/de, P2 W27 72-85 mg/d, AT 81-93 mg/ddvre 2 AFTo] U
Ztoll mlshe] A uke] A HI Az 7kl A thztell H]sle] cholesterol®] A

W Ca % P FT7FE YHEMRT ol &3te] A0 N-feruloylserotonin}
linoleic acid ¢} &3}2] &4 cartharmin (CpH»Oms ol 243 Ao= ALE #
=3
AR Asd oA wA= S AR np AR
(methyl-n—nonyl-ketone 5)@} £3}9] carthamin’d & So] Z3E AIEHA7IAE Fold 9]
ol H]s}e] asparatic acid, glutamate, glycine, histidine, argine, proline, valine,
lysine, isoleucine, leucine®] 7} lth o]} 2 A= FF AY A AFHe
AEAE o A B3-S dEra 9

Oleic acide= @Y EXsAUAOR E}Ek FSE DA
o AE MR W A3 715‘% "é?ltgoﬂ el
Ha ook = A9 gt
I st =2 AT = Bt il‘EiJ— o]

= o
'6H A palmitic acid 2-& E3A WS oleic acid 2 A A5& AT A
T 2E dsEARA =S woE s AR AW
= A
(methyl-n—nonyl-ketone 5)3} 3-3}9
HIE FoAg o] dixtel nBlste] EsA 4]
2

459+0.74), stearic acid(C18:0) ¢ 74
(11.5310.13—>10.07i0.17), %E g}x] WAl QOleic  acid(C18:1)& 7} (34.43+0.04—
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