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SUMMARY

I. Title

A study on the development of antibiotic replacements for feed supplements from
house fly
maggot, Musca domestica

II. Research Necessity and Objectives

World is tense with concerns over super bacteria that develop tolerance
against antibiotics selectively in the body of host as a result of misuse or
abuse of antibiotics on human or animal, such as methicillin, vancomycin and
quinolen resistant Streptococcus aureus (MRSA, VRSA, QRSA) and strong
antibiotic resistant bacteria such as Salmonella typhimurium DT 104.

Illegal use of antibiotics as an additive to animal feeds or covert abuse of
antibiotics to livestock animals by stock farms not only results in increased
number of antibiotic-resistant bacteria but also create antibiotic-resistant
bacteria in human who consumed stock farm products made from animals that
were fed with antibiotics. Harming the production of safe stock farm
products will lose consumers' popularity which may lead to social and
economic loss. Research and development of new alternative substances to
antibiotics that can replace the existing antibiotics is urgently required to
alleviate the possible damage and loss that may occur from not using
antibiotics and to ensure continuous improvement of the productivity of stock
farming.

Analysis of protein and peptide from fly maggot extract that have
Staphylococcus aureus and Bacillus subtilis resistance was performed and the
existence of antibacterial protein was known. However, exact structure and
amino acid alignment of antibacterial protein derived from fly maggot extracts
and the mechanism of antibacterial action against various pathogenic bacteria in
the intestine were not clearly known yet and, especially, there has been no
animal trials performed in standard environment or production field on
antibiotic substitution effect of fly maggot extracts.

The fact that fly maggot extracts has antibiotics substitution effect means
productivity of stock farming can be achieved without using antibiotics and the
production of antibiotics-free safe stock farm products will contribute to the
quality improvement of domestic stock farm product in comparison with



imported goods. However, no measurement has been taken for the active effect
of bifidobacteria in the intestine of animals in livestock production sites and
the quality of stock farm products that were produced using fly maggot extracts
as an appropriate substitute for antibiotics for the production of safe stock farm
products.

In this study, we used antibacterial extracts from maggot of flies, common
vermine, and added it to the feeds of broilers and pigs in order to establish its
usefulness as an antibiotics substitute. Also, we performed structure analysis of
fly maggot-derived antibiotic substance and developed a production and
extraction system. We believe that the results of this study will contribute to
the production and supply of safe stock farm products through securing the
market for economic antibiotics substitute for stock feeds.

we successfully extract purified proteins and peptides which have strong
antimicrobial activity from fly larvae. Obtained antibiotic candidates could be
used for developing innovative antibiotics by using SBDD (Structure Based
Drug Discovery) method.

III. Research Scope and Contents

This study was conducted for two years for the purpose of establishing
the effect of fly maggot extracts as a substitutive substance for antibiotics
for animal feeds, developing the fly larvae production system and finding out
the structure of antibiotic peptide. The content and the scope of study are
summarized below:

The study topics during the first year were: determination of optimal
levels of antibiotic fly maggot extracts to be added to broiler feed;
assessment of the productivity of broilers and the quality of broiler meat;
establishment of the mechanism of antibiotic activity in vivo; production
application test; and Salmonella challenge trials on broilers. The
collaborative study subject 1 focused on design and operation of production
system for mass breeding of fly maggot and the collaborative study subject 2
focused on antibiotic effect of fly maggot extracts.

The study topic during the second year was the determination of optimal
levels of fly maggot extracts to be added to assorted pig feed to establish
the antibiotics substitution effect of fly maggot extracts for the production
of safe antibiotics-free pork. The collaborative study subject 1 focused on
the development of integrated system operation method through extraction
process analysis and supplementary design and production of integrated
process system for the development of mass fly maggot extracts production
system. The collaborative study subject 2 focused on the structural analysis



of antibacterial protein and peptide extracted from fly maggot.

IV. Results and Proposal of the Practical Use

(1) Results of Research Development

O Results of first year study: Experiment was conducted to determine the
optimal levels of fly maggot extracts in broiler feed (comparative test of
adding 0.10% of pre-mixture containing 5, 10, 15 and 20% respectively of
fly maggot extracts to assorted feed) and its economic efficiency was
assessed through field test by using it for Salmonella vaccination and as feed
additive at broiler farm sites. The growth performance and conductor
characteristics of broilers in the group fed with feed containing fly maggot
extracts ('fly maggot extract treatment group') for 35 days were significantly
higher statistically than others in the group fed with feed containing
antibiotics ('antibiotics treatment group'). Weight of immune organ and
serum IgG were significantly higher in broilers fed with feed containing fly
maggot extracts compared with the antibiotics treatment group. Compared
with the broiler in the antibiotics treatment group, blood triglyceride, total
cholesterol, low density lipoprotein cholesterol levels were significantly
higher in the broilers in group treated with fly maggot extracts. While the
numbers of harmful Escherichia coli and Salmonella decreased significantly
in the fly maggot extracts treatment group compared with the antibiotics
treatment group. The contents of acetic acid and propionic acid in the
appendices increased significantly but the contents of butyric acid and
valeric acid decreased significantly in the fly maggot extracts treatment
group compared with the antibiotics treatment group. In the broiler meat
from the fly maggot extracts treatment group, water holding capacity was
high but TBARS and cholesterol decrease significantly. In the comparative
field tests for economic assessment on broilers at stock farm sites between
the fly maggot extracts treatment group and the antibiotics treatment group,
high survival rate with 96% shipment appeared in the group fed with 0.1%
pre-mixture containing 10% fly maggot extracts. Weight gain per animal
increased considerably by 0.21 kg (16.40%) and the broilers in this group
were sold at the price KRW 462 higher while the cost of breeding was
reduced by KRW 87 per animal. Based on these results, the optimal content
of fly maggot extracts was shown to be "Assorted feed with 0.1%
pre-mixture containing 10% fly maggot extracts".

The growth performance of fly maggot enabled economic production of fly



maggot on thin soybean meal culture medium. For the production of fly
maggot, we designed a fault-free production system by minimizing the fixed
cost consisting of system cost and simplifying the structure. Among economic
plastic vessels, economic box-type NTC111 was chosen to ensure
containment of fly maggot within the vessel. In order to induce complete
separation of fly maggot, a device was devised and prepared that allows
operation of centrifuge as well as manual work.

Four test methods were used: 1) A suspension of 10 g of frozen fly maggot
(Muscadomestica) in the compound solution of chloroform and methanol (2:1)
was prepared and subjected it to three repeated cycles of filtration and
drying 2) 10 g of frozen fly maggot in buffer solution was ground at low
temperature for 10 minutes using a mixer and the resulting solution was
subjected to a centrifugation at 12,000 x g, 4 C for 30 minutes. 3) 100g of
frozen fly maggot was processed by using the same method as 2) and
separation was performed using Gel filtration column (Superde x 75 10/300
GL) in which 20 mM Na-Phosphate buffer (pH 6) was a mobile phase. 4) 100
g of frozen fly maggot in buffer solution was ground at low temperature for
10 minutes using a mixer and the resulting solution was subjected to a
centrifugation at 12,000 x g, 4 C for 30 minutes. We succeeded in separating
the antibiotic substance from the fly maggot extracts obtained from the
above processes.

O Results of second year study: The optimal content of fly maggot extracts
in pig feed was tested (test of 0.10% addition of pre-mixture containing 10,
15 and 20% respectively of fly maggot extracts to assorted feed) against
antibiotics—added feed and its economic efficiency was assessed by field test
on pigs at actual pig farms. Results of Experiment I showed that the growth
performance level of young pigs in the group treated with 10% fly maggot
extracts was similar to the growth performance of antibiotics treatment
group but the growth performance of young pigs in the groups treated with
15% and 20% fly maggot extracts respectively were higher than that of the
antibiotics treatment group. The levels of blood immune substance, IgG were
significantly higher in the fly maggot extracts treatment group than in the
antibiotics treatment group. Measurement of harmful microorganisms,
Escherichia coli and Salmonella, were significantly lower compared with the
measurements in antibiotics treatment group. Measurements of the contents
of short-chain fatty acids were taken from the feces of young pigs that were
fed with fly maggot extracts and results showed that the contents of acetic
acid and propionic acid were higher and the contents of butyric acid,
isobutyric acid, valeric acid and isovaleric acid were lower compared with



the antibiotics treatment group and the differences were statistically
significant.

In the Experiment II, 0.10% of pre-mixture containing 15% of fly maggot
extracts was added to the assorted feed that was determined from the
Experiment I and the results were compared with the results from antibiotics
treatment group. Also, economy of this feed mixture was evaluated using
field tests on the pigs at the actual pig farms. Comparison of the growth
performance of growing-finishing pigs showed higher result in fly maggot
extracts treatment group than in the control group. The levels of blood
triglyceride, total cholesterol and low-density lipoprotein cholesterol were
significantly lower in the fly maggot extracts group than in the control
group. The levels of the blood immunity substances, IgG were higher in fly
maggot extracts treatment group compared with the antibiotics treatment
group. Measurement of beneficial microorganisms, Bifidobacteria and
Lactobacillus, existing in the intestine of young pig that were fed with fly
maggot extracts were taken from the feces of the animals and results were
significantly higher but the measurements of harmful microorganisms,
Escherichia coli and Salmonella, were significantly lower compared with the
measurements in antibiotics treatment group. Measurements of the contents
of fatty acids were taken from the meat of the pigs that were fed with fly
maggot extract and results showed that the contents of oleic acid (18:1n-9),
that is related to the taste of pork, was significantly higher and the contents
of cholesterol was significantly lower compared with the antibiotics
treatment group. Economic evaluation by field tests at the pig farms was
performed on the pigs in the fly maggot extracts treatment group and the
results showed higher profit by KRW 2,052 per animal, improvement of feed
conversion rate by 0.07 and reduction of feed cost be KRW 3,465 per animal
compared with antibiotics treatment group. Based on these results, the
optimal levels of fly maggot extracts in pig feed was found to be "assorted
feed with 0.1% of pre-mixture containing 15% fly maggot extracts."

(2) Suggestion to practical use

Development of antibiotics substitutes from fly maggot for stock feed and
practicing the use of it in actual breeding of broilers and pigs will contribute
to solving the problem of antibiotics resistance, promoting the
antibiotics—-free eco-friendly stockbreeding and the advancement of organic
stockbreeding as well as increasing the income of stock farms.

Since It enables the production of safe antibiotics-free stock farm
products It can contribute to the improvement of both the quality of



domestic stock farm products as compared with the imported products and
the public health.

China is known to be the pioneer in development technology for
antibiotics substitute from fly maggot. However, since no report is available
on the results of the application of the technology in actual production, our
development is expected to lead the technology of the world in this field.
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9993 =38 dglth. 22AF (Ross 308)¢] Y7e AAF ¥3 199 47 Bz
H 54048 6T IHEIE o 3002 P WANsiT AGANTE T1 (o
%), T2 (Avilamycin 8 ppm), T3 (FHIHFFALdE FE+ Zg9X, EP 0.1%:
premix containing ethanol extracts of maggot, MEP 5%), T4 (EP 0.1%:
premix containing ethanol extracts of maggot, MEP 10%), T5(EP 0.1%:
premix containing ethanol extracts of maggot, MEP 15%), T6(EP 0.1%:
premix containing ethanol extracts of maggot, MEP 20%)% F%3}3it}.

(2) A¥AE ¢ Aok

T IS8 NRC AEE (1994)014 AAR Bzddeje] FL: 7% TF
F RAEF S5, dF AF2 Mddsiden 44 8 ppmF s FF e
g xe] HMEES 55 FE Fo4A 2R 2dAFR el A
g FEoE A F9t} (Table 1). wE AIARE AES Fdo B3ps)
A A Festgr. ¥3 F 359 F ZFEAH (ZE 10 wke]l/m2) skl A
AFdon AN 22N o2 HYASE vl 10 cm EolE ZolFAct. BEddeEs AU
(1-21 gk F7] (22-35 D2 FE3}] AFFHon AFAe £5& F2UNA 3
A7A] 33CE FAISAIL, T e F7 2~3CH @ or 2247 25CE FA5H
o AAEET 710%E AR 2447 A& S AA P on AFIVNAZRE o] &
%]'ozl oa]a - 3:] ;31'7]%‘ %HTME]'-

(3) A=A R =AEA

Hzdge AHAAd v Z A dH HAATEH = AAsAFHE, %s_-]aok 2 AREEL 3F7Y
#5570l 27t ARG AREES AT VT F ARAARES FARLE ¥ 7
o7 ettt A FEY AFo] FREHY 74 A FEE FAA Tl 7]-7/}-.— gogy 184
) Adsle] AFFE A AR (Close et al., 1997)] ulehx 7
F2% (Cervical dislocation)el] &sjx 2ZEH2E Fx] &3 AH =R A9, &
7“"2‘5 (Dressing percent)< Al tﬂ?ﬂ A F Ag, A 47, g 2 YyAEL A9

A vlE=H ARG wE = 3 A Swex Zehllen des F5 A7
-r-r]% Zepiich. VAR 8 A2S TR Y FANES 47 2AF 9F A
A ARRET, 7, 29, AL, AR (FA, wF, D) FAE A o
2w g2A el 2RAEe B

A (HrE 3 644

]
o 29700 Age BE A4 Sgat,



Table 1. Composition of experimental basal diets for broiler chickens

(% as-fed)
Experimental diets

Ingredient Grower (1-21 days) Finisher (22-35 days)
Yellow corn ground 52.00 50.00
Soybean meal, 47% CP 34.00 25.00
Corn gluten meal 4.70 5.70
Wheat meal - 10.00
Tallow 5.00 5.00
Limestone 1.25 1.25
Dicalcium phosphate 1.70 1.70
Salt 0.25 0.25
DL-Met, 50% 0.30 0.30
L-Lys-HCl, 78% 0.30 0.30
Trace mineral premix” 0.34 0.34
Vitamin premix”’ 0.16 0.16
Total 100 100
Calculated values”

ME, kcal/kg 3,100 3,150
CP, % 22.00 20.00
Lys, % 1.32 1.15
Met, % 0.52 0.50
Met+ Cys, % 0.78 0.73
Ca, % 1.00 0.90
Available P, % 0.45 0.40

Y Supplied per kilogram of diet: Fe, 80 mg; Zn, 80 mg; Mn, 70 mg; Cu, 7 mg;
I, 1.20 mg; Se, 0.30 mg; Co, 0.70 mg.

? Supplied per kilogram of diet: vitamin A (retinyl acetate). 10,500 IU; vitamin D3,
4,100 1U; vitamin E (DL-a-tocopheryl acetate). 45 mg; vitamin K3, 3.0mg;
thiamin, 2.5 mg; riboflavin, bmg; vitaminB6, bmg; vitaminB12, 0.02mg; biotin. 0.18mg;
niacin. 44 mg; pantothenic acid. 17 mg; folic acid. 1.5 mg.

¥ Calculated as—fed values from NRC (1994).

(4) QA+ A9 54

AR F5 A 74 AT 2 1854 (& 3 65%8)S JE AAQs} DAY R
3¢ plain tube (Greine Co Ltd, Australia)E ©] &34 I1mL AL A3t A
(serum)& 4T=Z #x2 94EF7] (RC-3, SORVALL Co., USA)E o] &3} 1587
3,000 rpome® A AAE e oA At EEE AL AAALIIEE o] &3]



w5 AT dfel 4 A7 -20TC ¥F E3F 39k, FAAE, FIIAZHE, LEEA
) FY2EE 28 AEEADY FY2EHELE AFEYEA 7] (Autoanalyzer 7150,
Hitachi, Tokyo, Japan)& °¢]&3te] AgE &27 (Sigma Co. Ltd., USA)e] 2]&j A
259k, o) wWHAERL (Constantinoiu S(2007)e] A AA=  ELISA
(enzyme-linked immunosorbent assay, Bethyl laboratories., Inc., USA)el] <]3)
A FAstgr. 1gG (chicken IgG ELISA quantitation set, E30-104), IgA
(chicken IgA ELISA quantitation set, E30-103) 2 IgM (chicken IgM ELISA
quantitation set, E30-102)< ©°]&3< HF3AZ o microplate reader
(Molecular Devices, Inc., New York, USA)el 9Jd|4 450 nmelA F3FE=E 543519
A o] F= AL o).

(5) 3% A=

A% oz fE AT 2 1854 (g 7 6574) & AA st RS AF s B
W mABES 24P A AL o] F FHAEQ] wbgeR WS AMFHFe 45 A
FA18k5 ek, v E ¥ A|7}A] AnaeroGen sachets (Oxoid, Hampshire, UK)7} Zt3
%1 Sealed anaerobic jars (Oxoid, Basingstoke, UK)°|A 7| Z {55t 4
A WEES 723 F 1.0 g 27" J44F4 945 (Phosphorus buffered saline;
PBS 0.1 M, pH 7.0) 9 mLel| €33t 10w 3A (1:9, wt/vol)3sict. AFE §]31
d7d F71A AYAATE ol &3t 4¥9 A S AEE. BE ZAE Anaerobic
chamber (5% hydrogen, 5% CO2, balanced nitrogen)ol|x 7|l E o] Fo]F ).
A E W EF2102~107 FEE 3NF Amd WD A 47 100 LA EF3HA
t}. i3 v A& d3 v == Lactobacillus SPP.(MRS agar, Oxoid, Basingstoke,
UK); Bifidobacterium SPP.(Bifidobacterium selective agar, BIM-25medium.,
Munoa and Pares, 1988); Salmonella(SSagar Difco, CM0099); Escherichia coli
(McConkey Purple agar)°]¢lt}. Salmonella®} Escherichia coliz= 37 CelA 247k
Z7]wj°¥sl 3L, Lactobacillus SPP. ¢} Bifidobacterium SPP.= Anaero
Gensachets7} 2t# % Sealed anaerobic jarsZ o] &3+ @74 slolA 37CE 77 48,
72X 7 Az FT F v AEIFEEEH colonyd FE FAEte], WAWEE g7 TF
(CFU, colony-forming unit/g of fresh cecal content)®# ALEI1E sl AA 3}
sich.

(6) &< AexgAt

A gz iE AT 1844 (g3 3 654)S AAst W3S AL &
o] A7) wEel] AT 671 XNmE LU Eopr 3o Am=E o] F2 AW
AbS FA3)c}. acetate, propionate, butyrate, isobutyrate, valerate I1¥]3
isovalerate®] %% Gas chromatographic system (model GC-15A, Shimadzu
Corp., Kyoto, Japan)ell ¢Js]4 ZFA 3 (Zhang et al., 2003). WAWEE <F 5 g&
2IABZAEB A Z285E 5 mLE o] &3to] B39t A RS ultraturraxs o] &3lo] F

s
s
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A3eE o 4 T, 3,000 rpmelA 10%7 A& 3. 9AEE F ASY 1mLEs 9
Zog &7 ¥ (0.2 mL9 metaphosphoric acid solution& H7}stgich. A 8E F&

313 ohgel FEHS 308 ol AR A ARG GC £435H7] Al 3,000
rpmell4 1087 AEYsAT. GC= EZEo| 23171 E7|9F polyethylene glycol
column(Hewlett Packard, 30 m X 320 zm X 0.50 zm)7} ¥&5gon AP &
7k 224 245 N2(1.8 mL/min) ¢} 37 100-150TelA &4 3813t}

(7) TBARS

4Cel 797 AAsAA  AWAElE (TBARS, thiobarbituric acid reactive
substances)E A3 & AZ2E EZE JHA 5 g, FFF 15 mL 1Y
butylated hydroxyanisole (BHA) 50 xLE &%3t9d homogenizer (Ultra-Turrax
T25, IKL.-Labortechnik, Germany)% 10,000 rpmelA] 20%7} #3235} 349t #2A
1 mLe 60Co|A £33 thiobarbituric acid 1.3% (wt/vo)E ZH3= 50%9]
trichloroacetic acid €%&%9 (TBA/TCA) 2 mLE Y32 Z¥7]oA 10x7F £33
ot RS 9] EFES 90T FEFXAA 15F T3 7HEE dw A27A] YB3
tt. 4 CE ZA¥ Automatic refrigerated centrifuge (RC-3, SORVALL Co.,
USA) 2,200 xgellA  15%7F QAE F SIS 4dd. As9s
Spectrophotometer (UV mini-1240, Shimadzu, Japan)& °¢]$3}o] 531 nmelA &
FE5E A9 355 1 mLg TBA/TCA €349 2 mLE 3#3H= W7 (blank) 9
ZA )¢t vk, 1 zte] Frell A4AI4 5.88% waA Hilrle] TBARS %+ MDA
mg kg-122  #AESc. MDA IAE Al FE&YeH 222 FIdFE
tetrathoxypropane (Sigma, St. Louis, MO)& ZZEEHZ A439ct (Burge and
Aust, 1978).

(8) pH

H3i719] pHE A F 317 ojdle)] MEH EAEFY LEFZ FHeA SAHsG o,
7)1 €594 pH 4.03 7.00 ¢FHo g RAJ F2AF (insertion glass electrode)?]
228 Fd4 pH meter(Crison 507, Crison, Milan, Italy)E o] &34 FAFS &
7)o AR HEste] A5k (Berri et al.,2008).

(9) 249

¥ 4% (WHC, water holding capacity) S+ 3] 7I&% 0.5 g AEsHA 2olA
ZId A F FH(plexi-glass plate 11.5X5.0X0.8 cm3)el] £ o§3}x2] (Whatman No. 2,
International Ltd, England)® <%<}e] &£}, Digitizing area-line meter
(Super PLANIX-a, Tamaya Technics Inc., Japan)< °]£3}led 35~50 kg/cm29]
#How 28 7 FFIG. ) EF o] Eogle e WA Fie] AgE FiE F

WA g vt WEEEH Yeldc} (Hofmann et al., 1982).
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(10) S/ RS

EEMEIDEEY:

FES AOAC(1990) el 234 £A 33,

Mo

(11) g7 A2 SFIHZHE
#1719 A §FE SANHANA D AT 2 6vy iE A 7 2niE e AFHS
KA st wME A G4, A, JEES 7HEE AN SAE E3Ee] AdAR
24 o435t 22719 AAL Folch et al. (1957)¢] Wel wabx g37] 5 g& &
3 5718w (chloroform : methanol = 2 : 1) 200 mL¢ 0.88% KCl1 6 mLE 7}st
% homogenizer (Ultra-Turrax T25, IKL-Labortechnik, Germany)°l4 3&7} X
Hhslo] FA3 eI, #RES 4 C2 %ZA3E Automatic refrigerated centrifuge
(RC-3, SORVALL Co., USA) 2,200 xgellA] 15%7F 9AEE F 2252 132 &3
Fen o FAL 33 HEIHA AAFS I JAARFTEFF7] (Rotary
evaporator N-100, EYELA., Japan) & o] &4 Z2712E AA3] FYsHaA 45T
A 53] RS stk FIAALE FF5 F oA FAFE 2oby A I ZHE
e YEIFEA AL S 28319 Direct saponification gas chromatographic
W) weba] AAsYt (Naeemi et al., 1995). ZH2HE ZFEZL Sigma
Chemical Co (St, Louis MO, U.S.A)Z%¥ FY35ted TF8Y (stock solution of 2
mg mL-1 hexane)& A Z3%ct. EF Y S hexanel® 3|AH 3] 10-80 Lo =4
2" 5 373t working solution® A Z3te] Zz+e] working stand solution 1 g

S FY3d FZFFAS AAEsd. WFEEFELEA 180 g9 5a-cholestane
(Sigma Chemical Co, St, Louis MO, U.S.A), $37] 0.5 g AFA Ax3
methanolic potassium hydroxide solution (0.5 M) 5 mL¢} &3ste] #2381},
2 ES 80T shaking water bathel4] 30 E9F 7}dstoiA Astsigdct. A3 F 23
ol 5574 1 mLe hexane 5 mLE 37Fsle] 2,000 xgelAd 1587 9AE? F
ZY2HEE T3 ASAE 99 A5 1 «LE Gas chromatograpic analyser
of F43t] TAIZHES FANAT. EE2HE7], ATAEFH7] (model AOC-17
Shimadzu Corp.) @ Chromatography data system (model Class-VP Shimadzu
Corp.)°] Zt#A Gas chromatographic system (model GC-15A, Shimadzu Corp.,
Kyoto, Japan)s ©°]%3gc. 1.0 xme ZF FAIEA SPB-1 (Supelco Inc,
Bellefonte, PA, USA) Z¥3 fused silica capillary column (15 m X 0.32 mm
i.d)< AH&3sic. Z3le &xEE 9 2CH AFdHA 250C-275TCE Z2IJsIES L
o] o] AeeA] 128 Fob 8x]5g}t. Oven &5 285C=E 34gt}. injection port <F
flame ionization detector €%+ 300C= ZA3% ). helium carrier gas®] &+
#% 2 mL, hydrogen gast ¥% 30 mL, 28X F7]= % 300 mLE $x35).
BEE EA4Z 20:19 split ratiodlA] £33t FAZHE AFE2 98.3%°] At

3
g

o



(12) #3HA

HeR7HE A 4 AFERE vl ARE AHSSG. BeRAE | Tt
AHA o 7kd F =F3gid. 22E | Jheids ol 8ste] 30 olulel
FsH7HEANA |arle st HFE FeHrtE AAE. e adE 14"3-”4 o &
A0dA 7, 47 7)== A 15]'@] B7HE= TE3 € IEF FTde AT F A
SIAEF sgck. H/RELS Hgrle wt F(taste, flavor), FA(

(jucness), ZZ 7} (texture), 7421]711_-_(0vera11 acceptability) & °I$3 7t ¥H5E=
9 HE<s ASsen 1704 9 os S gar] ste] §4¢) 9538 J o= 33l

o},

o, oft off
ol
>
o
et
M
ol

(13) ZAxd FARF

goA E29 AAFF Salmonella gallinarum (ATCC 9184) #F5 AH&35d. &
F100 xLel tryptic soy broth (catalog no. 211822, Becton Dickinson, Sparks,
MD) 10 mLE &3%3te] 37C <duleledel A 8A 7 mi A S 33] wbEo) o)A &4 3}
3l ). Bacterial cell2 3,000rpmeoil4] QA E ] 24 0.9% BFAZALISFE 33
AAstR. A= 0.9% HEEAYHAYES mL 73 109 cfu sE7F HES
Spectrophotometers °|-§3te] A3 on AAF HFsEE A3t AE3sic. 7
2] oA Salmonellad s %=+ xylose-Lys-deoxycholate (XLD) agarg °] %, &%
3to] AFstgdon, 2 AFE cfu(colony-forming units) 24 | A 5151},

n| Y EEE Aol o] Salmonella®] Zge] =z &2 1493 B2 (Ross 308)
200vke] & o]&3tsich. EZ(AYAESF 0.25 mL AFFo I 4749 A2 g FES
B FF ANGEFEE FAFRYA DS 0.25 mLel Holg] AF kg?d 5FFF 5, 10, 15,
20 mg¥ 33t 7 AFFo) e yre] 747t IF 3 40 wE AR5k
ot AL HrE A e AH Wl ARE FAT :‘016};%3’- =5 AAAES 39
Holg] 3 AAAS 0.25 mLel] ¢F 104 cfud #F5EEA ZF5F997] (Zonde)ol] <))
A FARFINRG. FFE TEAFT T o, I AFbe] A F g E2TeA A& &Y
T ol &3t FEFF AL FEES el AF kg 5, 10, 20 mg¥ FE3}] ATF
ofstgict. BE AeA, FEFF ABEFEEY 284S 5437 Hste] Salmonella
gallinarum 3148 chllsh o] ZAstach AFFel® F 2447 F CO20l <lalA 2
gastlct. WAS AF s ZARIE F5S 99 tetrathionate broth (catalog no.
210420, Becton Dickinson)el] Y3 37T <Qwlolele)x] wb wjekslgdct. 30| Fo
Audal 22E ¢ mL 2 novobiocin(NO, Catalog No. N-1628, Sigma, St.
Louis, MO) 25 p g3 naladixic acid(NA, Catalog No. N-4382, Sigma) 20 pxg<
$H3l= XLD agar plates (catalog no. 278820, Sigma-Aldrich, St. Louis, MO)
of xZ&3ste] WA wikaga AR #4339 EA FFE VISsgd. 3RS 2dA Y
(Catalog No. BO0O679WA, Nasco, Fort Atkinson, WDollA #2353 F ztzte] FHFA|
2o A4S 3mLE 7, A9 34 100+ LE mL 2 novobiocin 25
© g3} naladixic acid 20 xgg ¥35F= XLD agar platesel] Xx=F3le] 37T <lfule]g
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o A 24A17} kg o5 dFE S sS H(Higgins et al., 2007).
(14) AAAR ¥4

224% (Ross 308)9 4785 AAT 73} 1439 A
Aol A3 AYFR(EHA 454 ALY 67192, HegA AR, 011-745-7495)4]
20099 129 18¥¢%E 20109 1€ 172471x] 3197 AFAIL FP39ch. AF2F A
g7e B2de AR U 55 RS FEEY IAA HueE Z2A AEAA FA4A dA
2y} FE8E Aor Yehd T4 FEA3deE 5% Zgg92x, EP 0.1%: premix
containing ethanol extracts of maggot, MEP 10%)= XA 3%},
(15) gaz7] =ik

By 1,0004F AVE X

27] 7 AFAE g7 E ol&3te] gavle A 2AS BAsEA Y. AR WA st
FA & Morrison and Smith (1967)¢] W& #W3slo] AAstge °]% Zrd3| 7l<=3
A g3 2 59 A2 BE F 4-5 mgs A3E wkg £ ¥ AFA Az
0.5N methanolic NaOH (2 g NaOH/ 100 mL methanoD) & 1 mL 797]-6]-0% 15+%7}
7tdg F Y743}, Y24 F methylation § A2 14% BF3-methanol 2 mL¥E 73}
< oA 1587 7k, A7k F835] WZAA7 o 1 mLe] heptane®} 2 mLe
NaCl =E3}-&d 5 71ste] 187 £33 o A20A4 3087 B8, Asd+ 1 L
#3led flame-ionization detector’} ¥#% Gas chromatographic system (model
GC-15A, Shimadzu Corp., Kyoto, Japan)el FY3te] 2 EA39).
Omegawax 250 capillary column (30 m X 0.25 mm i.d., 0.25xm film
thickness, Supelco, Bellefonte, PA)S A}&3stgct. 471719 Z7L injector
temp. 2407C, detector temp. 250C, oven temp. 160C, carrier gas®% helium
(4.7 mL/min)& o]&33l2n split ratio= 1:20°]gc}. EFENo 2L n]= Supelco
2ke] PUFA No. 2, animal source Al¥< °| &34},

(16) A4

AR SAS software?] GLM procedures AHg-3te] £4HEAH (ANOVA)° s &
A3 £A 51512 Duncan’ 's multiple range testel] ¢Jai4] BE Age] W SAA<
Frel &= P< 0.059014 A3} (SAS, 2004).

23} ¥ 359 Bt Fe4F ADLFEES AT B 4PN L Table 29 1
el o,
AAAZ F SAFL T39 T2h $LHY S-S A Fel 4% B33 E F4A48



S AAT ATt 2A8A Aol HI%HH SAALE oA =k ARAHZFS T1,
T2¢ H|2E of i3 AEFSES AT AT, T3-T6dA Fo3H =& AAF
& Jebdch. Asa$e T29 T3 3 fo37t vehda] ko T29 T4-T6% A4
d FezE 9K ¢4, T1, T2, T3Z w93k el sk, FAA Hrbek v
g d 5 dESFEES AT BEAdYHAA FAHZo] =39 AL FdYFF D
—’.‘—%% 2] 2] WA A AF}ell <3k Lactobacillus ¢} Bifidobacteria®] A#3e] 3l

3L (Table 6), H71AA FA, v R FAe 7t2 2 "ddE20] FoHR7]
(Table 4) WEog B 4 o}, 28Aog ¥gdy A U FIYFF dHEFEE 10%
T $ehe ZYYE 0.1% oS HUMFH FAAE A AT F+ d& B2
FAELHE 7IHE & d& FeE Yeygd.

(2) =A5A

F/F ADSTFEEE AT 2L NA 24T EASA L Table 3 vebilld.
EAFL T2, T3 2t 37} vehz] Ao} T2¢F T4-T67 $AHA Ak s
o & 7}%’%, G2 FAE T2¢ T49 o= FA7 vk = ALkl T1, T2e
v A e HF dHEFEE W, T3-T67F SARCE foaA £t 244 &
AE T1, T2, T37} T5, T6el vlAA FolatA kot T4, T5, T6 Ato] 1 TI,
T2, T3, T4 A°l9 #A= Asich. AR Al A YA AL YA EH 22 o] FH o] <y
AE B b ASHI AR AL FREAH FHAGE A2 2 ¢EA o) 2o
o F 5 ALEFEE] FAAZ &AL (Table 5ol o3 ERzAoz o|FF 7
AFgo] dopA A E3zde] HadslE Aew AT § 9ot o] AR Hol By
A}i W SRS AREFEE 1 e Z9s 0.1% °)4s H7HslFd JFA4A

T FA A & JdE 2=y S 71U 5 A= A= Yehgth

(3) ¥ A2 2 Hg71R A

e FF clerE %%%% A B2 o W EA 2 wWor|d FAMIEE Table
40 Jepdigich. AW EA F, ¥R, 4 FAE T2, T3 2 §37F Jephda] 3%
ou} Tosh W@ w T4-TAH BAAOE £& felibh Asivh B WAED 16G,
IgM, IgA%= T2, T3 ZF 27t vrebx] gkste) T29F v|2dE w T4-T60lA 5A A
o2 L {Foaplt stk A FF ClSFESES AT BEdYedA € oGt =%
9 HE AYAEY $H9E FAAIIE W oA FdEFF ANFEFEEY a8 =4
< st AQgm AL F549] B-celloA] @Eox ] 71EoA IgG, IgA, [gMS E5&
TEo ddd Az AEEA EAo] vlLstt. Y [gGY sEE /MY 3 AAHEYE S
gstnz o IgGe Arke AYARGe %7t A (Higgins, 1975) AL AN
}

3

B AT F9F 1BoRA o7l ANT FAAS BE ARE H 3 ADEFEE

o BEQAAA BAAZY FABE TANRLE AAATT. Hel AIAAE 29, 4
Z

A ZS EFTEF A Aolrl ddh. FdZ vhEelA AR "ol B-H=
(B-lymphocyte) 9] 22 3 7|53 A5dTl AE&HAUc}. gol AxshdA 43 £
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el
=
t} (Tizard, 2002). HellA AN AL [gMs IgGE Adst= 7|
Hog ZAgA7|=dl BFHQ FY, 7lg d43" =73 o
(Bienenstock et al., 1973). U—}E]-'] WA If3= U
F HAggN A g+ FJYFF AT FEES HAT HelA ‘%_}714_% =7 3
Azl Aoz & F Ut o9 734& Brdy A W JYFF B F=E
S FEke ZYY X 0.1% oS AUHlFdE FAA Akl vlsiA] Wy
2 A WS YRS FTTHAFTLEA BHEAdEY A FAE 7IHE & A

Table 2. Performance of broilers fed the experimental diets for 35 days

Treatments"
Days PSE?
T1 T2 T3 T4 TH T6

———————————— Body weight gain(g)-———---------

1-21 828° 857" 867" 890° 893° 896*  6.6309
22-35 987°¢ 1,058 1,063" 1,096% 1,108*  1,096" 2.7871

1-35  1,815° 1,915" 1,930° 1,986* 2,001  1,992° 17.964

————————————— Feed intake(g) ———=——=======——-
1-21  1,568° 1,579° 1,586% 1,591% 1,594*  1,598" 6.9025

22-35 1,226° 1,257 1,280° 1,287¢ 1,298° 1,285* 15.403

1-35 2,794° 2,836" 2,866" 2,878" 2,882" 2,875" 18.112

———————————— Feed efficiency ---————————----

1-21 0.52¢ 0.54"¢ 0.54 0.55% 0.56% 0.56* 0.0033
22-35  0.80 0.84* 0.83% 0.85° 0.85° 0.85*  0.0056
1-35  0.65° 0.67" 0.67" 0.69° 0.69° 0.69*  0.0027

Y T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

? Pooled standard error of mean values.

ab¢ Mean values with different superscripts are significantly different at p<0.05
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Table 3. Characteristics of carcass of broilers fed the experimental diets
for 35 days

) Treatments"

T1 T2 T3 T4 TS T6

Item® PSE?

Carcass weight (g) 1,315° 1,391 1,404 1,443" 1455* 1,448* 17.271
Dressing percentage
(%)

Breast muscle (%) 22.77° 23.12° 23.54" 2377 23.71* 23.69* 0.3758
Thigh muscle (%) 18.87° 19.50" 19.87* 19.68™ 19.77* 19.80" 0.3663
Gizzard (%) 1.83 1.84 1.81 1.82 1.80 1.85 0.0817

Liver (%) 2.75 2.80 2.81 2.79

72.45°  72.65" 72.75%  72.66™ 72.75° 72.69" 0.2859

2.83 2.82 0.0797

Abdominal fat (%) ~ 1.80"  1.86" 181" 175 1-00 168"  0.0989

Y T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

? % of breast and thigh musle to carcass weight; % of gizzard, liver and abdominal fat to body weight.

¥ Pooled standard error of mean values.

a,b,c

Mean values with different superscripts are significantly different at p<0.05.

Table 4. Indices of main immune organs and serum immunogloblin from of
broilers fed the experimental diets for 35 days

2 Treatments" 3)

Item PSE
T1 T2 T3 T4 T5 T6

Bursa(F-sac) (g) 0.91° 1.13> 1.13> 1.25* 1.21° 1.20° 0.1022
Spleen  (g) 1.55°  1.77° 1.75" 1.98* 1.88" 1.97° 0.1759
Thymus (g) 0.78° 1.28" 1.28 2.39* 2.37° 2.35% 0.1693
IgG  (ng/mL) 60.9° 118.2° 115.2° 138.7* 128.9° 1355  6.5407
IgM  (ng/mL) 40.22° 49.90" 65.05" 62.88° 319"  65.75"  2.3405
IgA  (ng/mL) 30.15% 29.38Y 31.07% 44.74° 5510° 4857 3.7164

Y T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

? g per kg body weight.

¥ Pooled standard error of mean values.

ab,c.de

Mean values with different superscripts are significantly different at p<0.05.
(4) €9 x2dwst

AT BnEdde) Yo AgEL 2 WesH FAURE Table

I} fE AT FEES 7]
g FAAR(TAG), FETAZEHE(TO), AREANAIYA Fd2HE

5ol Jehdsit.
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(LDLC) &< T1, T28 vxE o 2] fF AdSFEES A3 AT, T3-T60A
oA =& AAFS Jebld. $, 3'_%15;4 A ZY2H S (HDLC) S I Hig =
elgon, Az BE 54 T17 T2 Aol foxt= etz &9k

Table 5. Levels of TAG, TC, HDL - C, LDL - C in plasma from broilers fed

the experimental diets for 35 days (Unit : mg/dL)
{ Treatments” ‘
Item®’ PSEY
T1 T2 T3 T4 TH T6

TAG  125.37*  126.07° 114.22°  106.82° 98.28% 98.58Y  5.2071
TC 110.47*  110.53° 102.25° 94.58¢ 96.07¢  95.70°  7.1028
HDL:C  29.01° 28.67¢ 31.97° 32.60° 37.57*  37.17*  3.0515

LDL-C  56.38" 56.65" 47.44° 40.61° 38.84° 38.81°  5.0338

Y T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

? TAG : triacylglyceride, TC : total cholesterol, HDL-C : high density lipoprotein cholesterol, LDL-C :
low density lipoprotein cholesterol.

3
) Pooled standard error of mean values.

a,b,c,d

Mean values with different superscripts are significantly different at p<0.05.

(5) 3% v @<= A3}

g% deEFEES AT BEdE WF WYEEdA A vAEY W=
Table 6°] Jepict. & U {3 vy EZE €22 Bifidobacteriagl Lactobacillus=
B 5% NG FEES u‘l‘]d' T3-T67F T1, T2 vlaiA F2J3hA =%ov, g v
A& Escherichia coli, Salmonellas T3-T67} T1, T2 H|d|A F2lstA &3k 2
HE Jebdlidh. &3l A n|AEe FAAL F oA X 28 YA E FFIMFE LT
waAHEe] Al QoA B v ES 9%, L3t WA AL A5, ved] Ko ¥4 18
A4 WL AFe L3t A AFAAS Jdehl = Aol (Tako et al., 2008).
Lactobacillus ¢} Bifidobacteriat: §E9 A7l 43 n|PEZH Z LA 9l
E. coli, Clostridium perfrigens®} 22 7|} u|AEL FHE 4 9} (Devaraj et
al., 2002). Bifidobacteria, Lactobacillus®] & U #3F Jie & HFE 9 o3}
of FAFA YAt AAS{E 7] dEed F W wWLeF HIE <& =3
Bifidobacteria, Lactobacillus= E. coliel ®wiste] A= EHe] wlhE] Al
(bacteriocin) & <&H]3l™ Bifidobacteriax 7|43} 71e} w] A Eol A3 7125 AA 3}
Lactobacillusﬂl MaeReE AR gEEe] f71AHE A 2Abold), o] BE A

< W g A FE3tE 942 & 9k (Zhang et al., 2002). FHFF AFEFE
= A T4 dehd W3R E. coli, Salmonella F47} 234 Yol o] f+ ul= o]
g 713 4Ry AZFE 4 sl g4 Salmonella ¥¥3te] F8 AL "Aold

o l'Ul°

=
=
ol

A

“
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Salmonella= "'é‘°]'i'4°ﬂ“] Aa g A AFEAR 22 AL APdFs o ld=
AL 29 ¢EA e Aol IAHR{FF JdEIFEES HAT HELFdA E.coligt
Salmonella”z} ‘;1'01-751 AL 93 W &A= Bifidobacteria, Lactobacillus7t 98
sob Azt FHo] gk, B A72F} FHFF dEETFEES AAT 2=de A
LA A& 5AA7]1= Bifidobacteria, Lactobacillus #2] A< AYHow =
3= &3t vElen ojee] =z AAY £ 3l WA E. coli, Salmonella?
1= A8 Ao g =3, 34 Ak 2 dETe vz &' o, R
S5 AT WANA ZAAe] 38 Lactobacillus@Bifidobacteriad] A37e]
32, A7) Re] A7 3749 A (Table 4) 22 RobA a3 A& FEES
Azl FAA RAAZH o] & BF Helgle] AL dix ARE A
FEARRZAAZA v a2 FHEAE 2t Zo= Andrd. o] ZAIg:
2l Ag W 3RS dEgEFEES T8 g E 0.1% oS HubsFH 344
H7HT vsiA AW v AEFEFE 2ESFoREH HEAdRY] AN S A2 £
e Al £

~

R A
[ A [z dhe = oy

U T S T O L L A
ol orr we Mo o r‘l

;0

Table 6. Viable cell counts of microflora in cecal digesta of broilers fed

the experimental diets for 35 days (log cfu/g content)
Treatment’sl)
Item PSE?
T1 T2 T3 T4 T5 T6
Bifidobacteria 5.26¢ 7.89¢ 9.31" 9.29" 9.83% 10.05*  0.5007
Lactobacillus 5.19°¢ 8.04° 10.43°% 10.57¢ 10.80° 10.75% 0.2650
Escherichia coli  9.01* 7.11° 5.87¢ 5.14¢ 4.89° 4.85° 0.1512
Salmonella 9.29° 8.10" 7.03° 7.09¢ 6.55¢ 6.67¢ 0.4304

D T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

2
) Pooled standard error of mean values.

ab,c.d,e

Mean values with different superscripts are significantly different at p<0.05.

(6) &< AexgAt

B3 A FEEST AT 2499 BF WEEdA ZAS &S A |
3l Table 7 Jeldigich. L A&ExWA] 3%, acetic acid, propionic acid,
butyric acid, isobutyric acid, valeric acid, isovaleric acid &%& T2, T3 7+ %9
2p7}F vrelhA] sk et T2¢k T4—T671 SAAA FAAE DAk FAA 7 T2 ¥
2w FFF AREFEES AADT AT T4-T6elA Z e frdsta H959
FA}ol] 710J 8= acetic acid, propionic acid &=L §2 54 Z7}3 vidol] Ay 370
38 butyric acid, valeric acid %2 FosHA #4359}, ojAte] A3 Brody
A U IR dBEFEE 10%S Fdhs ZY2 0.1% o< HuMEFd A4
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ATl mlaA AU B e YABE FAAFOEA By A5y
7HE HEo RN TIHOE A FAAE AT § 5 AAEEL.
Table 7. Concentrations of short chain fatty acids (SCFA) in cecal contents

of broilers fed the experimental diets for 35 days(Unit: zmol/g of cecal
content)

Treatments"
Fatty acids PSE?

T1 T2 T3 T4 TS T6

Acetic acid (C2) 47.36° 87.09" 85.31° 108.59° 117.63° 121.35*  22.185

Propionic acid (C3)  8.09° 18.34° 18.03" 26.57° 28.80" 28.15° 8.2641

Butyric acid (C4) 11.51° 7.74 7.87° 5.14¢ 4.89° 5.38° 2.1509
Isobutyric acid 9.50° 8.09" 7.88" 5.67° 5.80° 5.75° 2.6037
Valeric acid (C5) 5.22° 2.66" 2.93" 2.09° 1.55¢ 1.67¢ 0.4807
Isovaleric acid 3.72° 3.66° 3.70° 3.17° 3.21° 2.58° 0.2273
Total SCFA 85.40%  127.58° 125.72° 151.23"  161.88"  164.88" 15.701

U T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.
2 Pooled standard error of mean values.

abed NMean values with different superscripts are significantly different at p<0.05.

(7) &371¢] pH, 249, TBARS

FfiF dETFEES AT F2719) pHS 5L Table 89 yebilth. pHE &

27 Tle] 73 ey T2¢ T3, T4, T5, T6 7+ FAHA
o SEEAEA SAE Fav] kst EeEe T1, T29 vxd 9 3ty
< A3 YT T3-T67F #2354 713519t

Table 8. pH, water holding capacity (WHC) in chicken breast muscle

Treatment’sl)
Item PSE?
T1 T2 T3 T4 T5 T6
pH 5.96* 5.83" 5.81° 5.80° 5.81° 5.79" 0.0104
WHC 52.67¢ 54.28° 55.51° 55.81% 56.77? 55.65° 0.0305

D11 control, T2: 8ppm of antibiotics, T3: EP (premix containing ethanol extracts of maggot, MEP
5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.
? Pooled standard error of mean values.

a,b,c,d

Mean values with different superscripts are significantly different at p<0.05.
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P32 f5 ADEFEES AT Fa27]9 AZ F TBARS ¥3l= Table 99 el
]_

% A4S TFF DA AAR F AN EE vehll= TBARS @ ARLF7 F
7hgtell webA Folz owml, T1 ¥ T2 Atelol= Foz7l gldey Ae % ddE&EF2ES
A3 YT TI3-T6x §2olslA & 7dko] Hulselc).

Table 9. TBARS values in chicken thigh muscle with skin during storage
days at 5C b

Storage TreatmentSZ) N
PSE'
days T1 T2 T3 T4 T5 T6
0 0.17 0.16 0.16 0.15 0.17 0.14 0.0406
3 0.38" 0.37° 0.29" 0.27° 0.25" 0.27° 0.0818
5 0.75° 0.71* 0.57° 0.46° 0.47° 0.50" 0.1216
7 0.91* 0.88" 0.76" 0.60° 0.61° 0.63° 0.1515

Y TBARS : thiobarbituric reactive substance (malondialdehyde mg/kg).

2 T1: control, T2: 8ppm of antibiotics, T3: EP (premix containing ethanol extracts of maggot,
MEP 5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

¥ Pooled standard error of mean values.

ab¢ Nean values with different superscripts are significantly different at p<0.05.

2 Aol ehd Aze AU Bz AR
go=q guld A4 A4EHE ¥

A * 2 2% 2
FEe APACE WY AoR ¥ & gow, AVY, §FEY, $4) IV, wY 2
% pH Welt 2= Relsh o] 9%, B2 AA F4 2EdZ0 B3ate] F7H

2 & FAAPE B8 BA) LEE o

3] 3, 2EHX ESE A Young et al., 2003). & 7}&AtellA BE4He)
%7k TBARS Aol 93 343t o] /Ao 7198 Zer & F don ol AF
volzl pHeF #e] 9IS & gk, SHFEN £E E EAEL 25 Y dUx =, 3,
Az, A, gho] Qg 5 vk Hel o3 X4 SA S YA dE d7HAY. 25
W Sopxl ReEe S50 FEvhg, £84 ket Fo EH4E opE § 9] Wil
=5 AxHRA L, DA, gro] glA =i, 7]9] FHe] Hojxck(Tian and Yu,
2001). A 2A3}E= §2AS Y3 g9lo|n malondialdehyde: 229 £8A4 EHAER
A 27l Wl xAZAA3EL] AEE wigdst=dl 2] A82 4 9= AFeolth(Raharjo and
Sofos, 1993). 718 FAsMAel = ARSI A of7|El ZEd X g REFHo] F

E 7l w2 TBARSY JAEF}E T F27]9
o
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(8) gaLr|e =AE, TAZHE

el 4% RS EES AAD $2r]9 2AE} Za2HE FHE Table 100 vhet
Ak, $E7 zowAe T2, T3 2 #2037 998 Ashd sel43 JRerEEe
NAT AT T4-T67h flsp Egch. 223 Za 2612 44 A7 T2s vw
2 o) }elad AHEFSES AAT AT T3-T67 fos pastch. Qo) Zax
HEol 242702 o|E5o] $slel FHAGE e Ua) deiA ok wgsle Tax
HEol 2 olfi HelfF e F2E A TolA Lejx o] dobxl A (Table 5)°
elsgle few F4F & ok, ¥ A7AR vzay 4w U FAfF ABLF2EE
A gole) il gee Eolw ZAds Td2HE FLL UE 5 9L
33

Table 10. Proximate analysis and cholesterol content in whole chicken
meat from broilers fed the experimental diets for 35 days

Treatment’sl) 2
[tem PSE
T1 T2 T3 T4 T5 T6

Mositure (%) 73.94°¢ 75.08°  75.27*  75.86° 75.97*  75.81° 0.2170
Crude protein (%) 19.81° 20.94°  21.35"  21.93*  22.09"  21.88? 0.1068
Crude fat (%) 5.51% 5.14° 4.63° 4.53¢ 4.09¢ 4.08¢ 0.0309
Crude ash (%) 0.93° 1.18° 1.20° 1.29% 1.19° 1.39° 0.0088
Cholesterol ‘ )

olestero 56.43°  56.29°  50.17°  49.05°  49.01° 48.20°  0.1272
(mg/100g)

Vo1 control, T2: 8ppm of antibiotics, T3: EP (premix containing ethanol extracts of maggot, MEP
5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.
? Pooled standard error of mean values.

a,b,c,d

“ Mean values with different superscripts are significantly different at p<0.05.

(9) F3HA

32F%F BT EES AT G719 B34 A= Table 114 veblich. 353
7t o] 9 FHh¢R W & Zole 19 7AesE YE Zolg. AAF Vs
o 2]

g

J
Tish T27k A2 w3l e Ags FAA AT T29)
3 AREREES HAD T3, T4, T6 Aolel F214 ol AGsA 23k

(10) &=zt FARHF
A dolx ARE FAHF A= Table 12¢] Yebdo.
T

= 2, T3, T4, T5elA 2Rz}
e Fae Tl AEFSES RS en, o AR Hol [T eI



£¥0) nEdee) BRYF F9F PR 2 Bt 9 Qo2 Az,

"

Table 11. Sensory evaluation of boiled chicken breast muscle

Treatmentsl)
Item PSE?
T1 T2 T3 T4 T5 T6

Color 8.36" 8.49° 8.31" 8.59% 8.63" 8.35" 0.1288
Flavor 8.59° 8.34¢ 8.43b¢ 8.57° 8.80° 8.15¢ 0.1041
Taste 8.01° 8.11" 8.87° 8.14° 8.89° 8.85° 0.8509
Texture 8.22¢ 8.66° 8.93" 9.09" 9.55° 8.67¢ 0.2177
Total acceptability — 8.32° 8.58" 8.69" 8.79" 9.05° 8.67° 0.2401

Y T1: control, T2: 8ppm of antibiotics, T3: EP 0.1% (premix containing ethanol extracts of maggot, MEP
5%), T4: MEP 10%, T5: MEP 15%, T6: MEP 20%.

? Pooled standard error of mean values.

2b¢ Mean values with different superscripts are significantly different at p<0.05.

Table 12. Salmonella recovered from ceca of broiler chicks 48h
post—-treatment

Treatments " R
Item PSE?Y
T1 T2 T3 T4 Th
Salmonella—positive 39/40 9/40 10/40 8/40 6/40 0.0020
samples/total samples? (%) 90)" (30)° 25)" (20)" (15)" ’
Logio cfu/g of feces 6.12° 3.47" 2.62° 2.32° 1.72¢ 0.0075

Y T1: control, T2: 5 mg of MEP/kg of body weight, T3: 10 mg of MEP/kg of body weight,
T4: 15 mg of MEP/kg of body weight, T5: 20 mg of MEP/kg of body weight.

? No Salmonella Enteritidis was recovered from groups not receiving the Salmonella Enteritidis
challenge in these experiments.

¥ Pooled standard error of mean values.

a,b,c,d

Mean values with different superscripts are significantly different at p<0.05.

* An asterisk indicates the values within an experiment are different (P<0.05).

Salmonella gallinarum3} Salmonella pullorum< B4 Z+z} 7}5€] =28} 715549
2] llpoiuyrewlq6es LA HAAHANA =g AAH £24& Loqd. 19
Salmonella typhimurium, Salmonella enteritidis7} Bl Zgul=y}

< Ze® RIS Salmonella typhimuriumZ 7bgelA A 2 P F
Row 4%t

i
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(11) 57125 2d 2AA

S/HEFAR dd APA FEFF B FEEST AT HelA AAR FUHEFH
Table 13¢] Je}yich. =4 T13# 8|2 o & BeE22E 10%S TG S
g2 0.1% H7FF T4olA E3EF 96%=E = AEES Yy, & vl g SA%
0.21 kg (16.40%)9 =< 3715 vepdlen, e g2 4629°] o] =3} &
A, ArAAZFS %o FAIZF] o 3 wh—fﬂl Ar8TE JA A dElde
FHl A 879e] AA & Aoz AR}

rlo [dl rlr

o
b
*

Table 13. Economic analysis by field test for 31 days

Treatments”
Item - -
Body weight gain, kg/head 1.28 1.49
Feed intake, kg/head 2.20 2.45
Feed conversion ratio 1.72 1.64
Raising cost? 544 457
Sale cost (X2,200 won/kg) 2,816 3,278
Marketing rate (%) 92 96

U T1: control, T4: EP 0.1% (premix containing ethanol extracts of maggot, MEP 10%).,
Rate of marketing: T1, 92%.. T4, 96%.

? Raising cost included rice hull cost, pharmaceutical cost, feeding cost, feed cost and fuel cost.

(12) g327] A9

THLFAE o3 AYyE FERFF NP FEES AF
Table 14°] Yelgct. =7 T1d vz
92 0.1% H7E T49A4 gar]e] =ta) #-
tH(p<0.05).

r-.-aﬂ
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Table 14. Fatty acid composition of whole chicken meat from broilers fed
the experimental diets by field test for 31 days
(% of total fatty acid)

Treatments?

Fatty acid T1 T4 PSE”
14:0 0.86 0.50 0.0128
16:0 30.11° 33.56° 0.4392
16:1n-7 2.89 2.10 0.1041
18:0 8.51 8.17 0.2208
18:1n-9 40.81° 42.19° 0.9017
18:2n-6 16.82° 13.47° 0.3011
18:3n-6 -4 - -
18:3n-3 - - -

20:1n-9 - - -
20:5n-3 - - -
22:6n-3 - - -
SFA? 39.48° 42.23° 0.3019
UFA? 60.52° 57.77° 0.2548

U T1: control, T4: EP 0.1% (premix containing ethanol extracts of maggot, MEP 10%)

? SFA: saturated fatty acid. ® UFA: unsaturated fatty acid. ¥ Not detected.
? Pooled standard error of mean values.

a,b

” Mean values with different superscripts are significantly different at p<0.05.

2. Al A% /T ALESFEE And YA dAES BE I

7t A B

AARAH FNETe T MeAY dFRE AF §4 A7) AYLEHE AN
Ak @ A9 FAAGE 2 AFES AW ARY 3 A7) 223G AANA
Aol & A% %4 2 FAEZRE FAAAA B J15S aTFdE A A
B33 olch Azel A A5el AW A%t Aol P U Fobgel oot AP
A % 47154% S 2k AFAeR ST Ak FAlolch. oo @A FAA WA
29 TA7 A2 A7 Qo] H2 Pow WIO/FTA Aol o Foiqel whebd 24
HF SRS Stz WY A 2AAEe] A% AFH WA AT BHol E
obAs stk F3), AR 471549 WEE EUE 2005958 /71548 A4 o4

AEE 100% F71ARE AEstolol shul FAAL o ol 31897 %2 2L FA

olr

93 2006 1¥€94%€ AP 9} (European Union Commission, 2005). $-& v}t
= 20129 7150l dgk AASAAZA FAAL AL HAd FA T oA o]t}

FAA ZAFwA7E e AAHow dex FA G| E v FEste FAHE] AFS -’F
A= FAA YA TAE 2] 9 FHeEA JEARCd HulbE = A A ER
Mute] &g 3}l (Patterson and Burkholder, 2003). AF ckAA ZwoA] JAEA =
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TEAZE 9 A FAE
FAANZ AR A2 F2AA <
W oA A L § ddd
FHed, 2HHY ¥5F A9 2 TE5A 4

A el AZI= Gt Ad A7) T AR sHEe] AW o
= E°|7] A3 FAA e & A5 3

d3slo] A3 A3A FAE Lo
Aud JFAAS ALIA] = AF TAZ F UL g EAS Fola AEHA JHEY
A S Ad FRAE AT £ A A2 A AdA=ZL Ade] AFEH AA
ojct. wtetx FAA WAZEFE = T FUt oA FWAE AT F A= HA
=EZFH AZE f7I54 Aed TS EEY el AFFT d<deltt (Hong et al.,
2008; Dibner and Richards, 20055 Commission Regulation EC 2277, 2003;
Patterson and Burkholder, 2003; Dareish et al, 2002; Walker and Duffy,
1998).

1928 iy FdRol & FHze FAA “HUA-” o] AEF o] Fo JFAAE=
LA AEFEE] AR A2E A AU 195090 L5 FAAT Hede}
22 715 AAEA, ARadE NS S AAAE FHE FHow FAE kA AHE
7] AFsck. FAAE v AEed o3 AAEE ARl n|Fe Agow {3 AL
5SS AAFAY ARAIE A4S e WAL 2T A7 EAme A4 2
A 7143 el eJefFozH Ao Gl dF 2w SR o]&FHAc. T2y I
BAAZAARZA FAAY AEHA A4S A7k AAF el DA AT FAHA
o2 e ANEARA dFEHUT. FEAA AR dFEe FAA = ALeA A
£2 A FAEH AlFE A A At AFAE 1= $YHe] Ao IHF
Aol H7bE = FAAL AHE Al oE RAZR £ o AHAL 232 AL
A Agolrt. 53] o|fAES] FAA Al ¥ SAE FUle GRS AME 2
A doj=" £ 9},

A FFS ol &% 3t 2 &R HF AAX| & (biotherapy) 7]&e°] A 2|3
okl AHEE7] AFAAch 1930:d-19403 9 AAGA F 2AT LIS 43R A=
o Hx= o|&4=HAd IJYFTS AFAT ¥ AHXNEELEA T IET FHAGAA
t AARE o]&F k. Ty e FFoENEH FET =29 AR FEo dF
A &= HEH Aol AL 9}t (Bexfield et al., 2004; Sherman et al.,
2000). S FF BHEd FEE2 YT AP ES 2= AeE B en (Jaklic et
al., 2008; ; Bexfield et al., 2004; Sherman et al., 2000; Vistnes et al., 1981),
JYFETLERE VA AR TAE 9]¢ FAINZEY FFEAHER (Wang and
Sun, 1997), Staphylococcus aureus £ Bacillus subtilis 3}l FFasE 2= 3
T34 9 A (20-22 kDa) (Chunju et al., 2004), 224 FAo] 7t 18 UA
T 2 IF 47 FFEAS A FEWEel= (10 kDa)9 £d, cecroping 73
glo]= {FAASEY 9 E. coliclA A3 2dd FFAeto| =9 FFFAo] Ry
(Liang et al., 2006). AP AFel4 £ AT7ALAE s FFo2HE Qo #8499
A Z2EHENA MRSA JAIHE 2= 5 kDa °|3t2] Helo]l=rs EAFS R
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(Yoon et al., 2008; Jang et al., 2007). L8] o} 7= #A]o] 3t Aug& FAA o
Aaz= g Fo] AL gl

E AFE FHFF ADEFEEY HAARE A HAARA o8-S A A
T3t

J. A 22 9y

(1) 2855 2 A3AA

FTES XS BRE ARAEAE FRAITEIFES] ZAA AAE FHsH el &2H
ol #A4& usken (Scot. manual, 1994) AIFAS ¢33 592 AUy FEAI &

[ 2F37 74 39 3% [(Landrace x Yorkshire) x Duroc] 709
9] o]fAE (HF AF 37.01+1.20kg) 200 wlF = o] &3] A3} A Fo| wgt 537
A¥HE wbE E=vk g 100k SR Qoui A skt 5719 AE T T1 (7375, T2 (3
A A Avilamycin 8ppm ;97}4), T3 (MEP 10%), T4 (MEP 15%), T5 (MEP 20%)

2 FE3I9 g Y75 FEE =9I A (MEP: Premix containing ethanol extracts
of Maggot)i Azx F AR W 0.1% H7bste] 3047k FoIAES AP35t

AY I+ AsR (T Fo9F F2hd x3de 478-1)lA #AF 59.40+11.15kge 39
2% [(Landrace x Yorkshire)xDuroc] §A8¥]EE A 160 ulgE o] &3] 223
405, B B % 20ukeld @A A9 19 A%2rE 444 43
FEE «1 HAH At HAfe FEE 15% R ZYE (MEP 15%)F AZ F
AYAZ W 0.1% A7bel 609 7 AP AAAAT. 209 APTFE T1 (FH

F'lJ

), T2 (MEP 15%)% T-¥3}9t}.
(2) AYAE 9 Aok

AR I3 19 Ase
2] Qkr s TFE
Ast FHFF FEE 1) < 559 Fe 994 =459, 24
WA Aoz FFE FLI FFFE A F<d (Table 1, Table 2). wigs A
AAas s ALl BRAstEA B3 7 FAE g3k Hx= AR Ao
FHEANA ASstgen] 20-23T9 23 60% A2l FA=HAG. 4 =32 A
717k ¥ B ARE AGEHA AT & IEF kel UERSIIE FEEY

o},

2] NRC AHFEZFE (1994)04 A
Z e, A5y AFE dddegen 34
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Table 1. The formula and nutrient composition of the experimental

diets (Expt. 1)V (as-fed % of diets)

Ingredients Percentage
Corn grain 43.40
Wheat grain 11.40
Lupine seed 9.00
Soybean meal (45%) 23.30
Rapeseed meal 2.00
Fish meal (50%) 1.00
Limestone 1.02
Salt 0.30
Dicalcium phosphate 1.17
Yeast culture 0.18
Mineral premixl) 0.15
Vitamin premix? 0.10
Threonine (96%) 0.03
L-lysine-HCI (98%) 0.35
Molasses 2.00
Tallow 4.60
Total 100
Chemical composition

DE (kcal/kg) 3,617
Crude protein (%) 19.45
Lysine (%) 1.22
Cystine (%) 0.30
Methionine (%) 0.34
Methionine+ Cystine (%) 0.64
Calcium (%) 0.75
Phosphorous (%) 0.62

Y Provided per kg of diets: 200mg of Cu; 80mg of Fe; 180mg of Zn; 13mg of Mn; 0.4mg of ;

0.15mg of Co; 0.35 mg of Se.
2 Provided per kg of diets: 20,000 IU of Vit. A; 4,000 IU of Vit. D3; 75 1U of Vit. E; 12mg of
Vit. Ks; 4mg of Vit. Be; 1mg of Vit. Bs; 60ng of Vit. Big; 50mg of Pantothenic acid; 120mg of

Niacin; 0.08mg of Biotin.
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Table 2. The formula and nutrient composition of the experimental

diets (Expt. )" (% of diets)

Ingredients Percentage
Corn grain 48.00
Wheat grain 10.00
Lupine seed 11.00
Soybean meal (45%) 14.20
Rape seed 3.00
DDGS 3.00
Limestone 0.94
Salt 0.30
Dicalcium phosphate 1.17
Yeast culture 0.18
Mineral premixl) 0.15
Vitamin premix”’ 0.10
Threonine (96%) 0.05
L-lysine-HCl (98%) 0.33
Molasses 3.00
Tallow 5.00
Total 100
Chemical composition

DE (kcal/kg) 3,600
Crude protein, % 17.00
Lysine (%) 0.97
Cystine (%) 0.27
Methionine (%) 0.25
Methionine+ Cystine (%) 0.52
Calcium (%) 0.77
Phosphorous (%) 0.53

Y Provided per kg of diets: 200mg of Cu; 80mg of Fe; 180mg of Zn; 13mg of Mn;

0.4mg of I; 0.15mg of Co; 0.35 mg of Se.
? Provided per kg of diets: 20,000 IU of Vit. A; 4,000 IU of Vit. Ds; 75 IU of Vit. E; 12mg of
Vit. K3; 4mg of Vit. Bo; 1mg of Vit. Bg 60pg of Vit. Bio; 50mg of Pantothenic acid; 120mg of

Niacin; 0.08mg of Biotin.
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(3) 454 R A=

AE ToA o]FAES ARASE &, 4d HAd A5AHFHZF(ADFIL: average daily feed
intake), 29 H7# FAHZF(ADWG: average daily weight gain) ¥ A2 &8 (FE: feed
efficiency) & ZAFst7] §lste] =9 2 AAAF, 154, 302419 A5 AuAHAZTS 7
Zr FAstg o o|fAEe AA RS ZAESCH ARaES dAHT 77} Fo ARAF
Fe FAZFLLE Ur FoE e

AR TA FANFEY &3 3 AL, SAF 2 Azasds AEMA, 354, 60
gl Ztz A3kl ADFI, ADWG 2 FEE A3t

(4) Y=4

AR 9 F5 Aol 74 AT+ 2 59t FA6|FE2 B (Cervical vein) &2 5¥
KsEDTA vacutainer tube $2% 1.0 mL 9% HFH39ct. €4 (Plasma)S 4T=E
A9 QAEY7] (RC-3, SORVALL Co., USA)ZE o] &3}eo] 1587 3,000 rpme=® &
Ng PAEeel galA L. FEE 4L YA A2 E o]t FEFEAT bl
A ARl -20C B5E3 s A FAAE, FIA2EE, LUEX DY ZH 26 F
a8 ANEX FY2EHE S AYE 547 (Sigma Co. Ltd.,, USA)E o] &3l &
A3k o

(5) ¥ Hq=d

A3 13 AR 109 T8 A 74 FYTF 2Z 5uted e AEF} v §E AAYezRH
Clot activator vacuum tube (Becton Dikinson Vacutainer Systems, Franklin
Lakes, NJ, USA) £°22 ImL 92 AFstEct. €3 (Serum)S 4TE FA3 YAE
2]7] (RC-3, SORVALL Co., USA)E °]&3le] 1587 3,000 rpme2 A5 ALY
o eaA vt Y HAEA 1gGe FAHLS W=y (Nephelometry, Behring
Nephelometer II, Dade Behring Marburg GmbH, Germany)& A$3te] =434
.

(6) ¥4 F9 v|AE

AR 134 A 19 F= Ao AEF SA¥FEAA 474 A+ uE = S
HS AF sk v AE ASIE 2AEIG Y. 2 7238 F 1.0 g5 279 JASFA4
4> (Phosphorus buffered saline; PBS 0.1 M, pH 7.0) 9 mLel &3tsteo] 10w 34
(1:9, wt/vol)3tsict. AIFE Sste] Hdd AYAHAFE o] &3te] LA A3 A&
o} B A E FL107'~1077 FEE IHNE RS A7 FBuz|o] 2z 100 LB BF
sk, F37147 (A]: TSA, Tryptic Soy Agar), Salmonella (P]Z]: SSagar
Difco, CM0099); Escherichia coli (®%]: McConkey Purple agar)< 37TCelA 24
A7y Z71M g F vAEIFHEEEH colonye] £ A €4 g3 ¥4 (CFU,

_25_



colony-forming unit/g of fresh cecal content) ¥ 82 1% 3| sto] A|A ).

(7) &2 Aexeat

A ¥rAS =A 3519 h. Acetate, Propionate, Butyrate, Isobutyrate, Valerate 1¥ 3
Isovalerate®] 5 %% Gas chromatographic system (model GC-15A, Shimadzu
Corp., Kyoto, Japan)el 9dl4 A9}t (Zhang et al., 2003). ¥¥ < 5 g& 23
T wEAAA FRF 5 mLE °]&3e FFIPck. XA EE Ultra turrax T25
homogenizer (Janke and Kunkel, IKA Labortechnik)& o] &3t #2313 s 4
T, 3,000 rpmellA 10¥7 AE At AR F A5Y ImLE JFPeE F7
% 0.2 mL®¢] Metaphosphoric acid solutions ¥7}8%ict. A 85 #2353 oo o
E9HS 30% o)A AAA S fAIEA . GC £4357] Aol 3,000 rpmeilA 10&7
ARG, GCE EEo|&317£7|9t Polyethylene glycol column (Hewlett
Packard, 30 m X 320 zm X 0.50 zm)7} ¥Z=Egon AP SHIIAEA IEE
N2 (1.8 mL/min)¢ 37 100-150ClA A 33ic}.

(8) sH=|aL7] =+g4k

A 19 F8 Aol =HA|L7|9 A3 2HE E4317] YA =5 F AT 2 5
o] g2 25E 77t 1 kg¥o AFHAHA TS 29t 7HEE UAIE o] &35k 435S
I EHE A RA 3HAE AR AASY e AmENEH 3E 2R EAE FA
ANu5E 47 A, =272 2L Folch 5(1957)2] #8el u2kd FA AME <A
3 3434 BHT (Butylated hydroxy tolune)s dfstes E£FF  f7144
(Chloroform:Methanol=2:1)& 20"¢] ¥]& (vol./wt.)® 7}& ¥ Ultra Turrax T25
homogenizer 2,500rpmeilA] 323 10x% 33 ZFAA w4, o33 dAZF] F/HS
£ 7lste] &89 3,000 rpmellA] 1587 AR F AA S 1212 &gt o]
A& 33 BEAA FE9 AAS IFHoE ALIMET o] &3t FF3G e A A |
A3}74 L Morrison# Smithe ¥ (1967)S W33l AA o o]F 7idks] 7|&
s o3 2. 5758 AA 8 F 4~5 mgSs H3E ubg 8]0 Y3 NFA AXT
0.5 N methanolic NaOH (2 g NaOH/ 100 mL methanol)E 1 mL #H7}sle 15%7F
7td3d F Y3, ¥zt ¥ Methylation & A]9¢l BFs3;-methanol (Boron
trifluoride) 2 mLE& 7} ¥ ofA] 1587 7td stk A70x] S35 44X o oA
1 mL¢] Heptanes 2 mL® NaCl £3}-&9 % 713te] 187 3 dhw A2eA 308
7 X3}, AEdS 1~2 ¢LE FHalo] 29 EAE GLC(ACEM 6000 Model, 49
3}, ) FY3e] ARAS EARG e 7 AT gHE A A E F 33 HEew
=439, ¥FgAdorE u+F Supelcort AF (37 Component FAME Mix,
Sigma-Aldrich Co., St. Louis, MO)& o]4$3gen YR IAFEAZH
Nonadecanoic acid (19:0)% AF&3}t}. SP™-2560 Capillary GC Column
(LXI.D. 100m>x0.25mm, df 0.20 xm Omegawax 320 capillary column. USA)<

et

oft
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Agstgon A 255 8% F¢ 150CE Z2I9 3193 I dhgel £9 2T 4 &9
A 150-190CE 5% g9on HF 55 190CE —'236}*‘1:} A FS Carrier gas®
® Agstglen E9 40 mL #52® Ao Split ratiox 100:1E 3t
Injection? &%+ 2507T, Detector? 5= 265CE ZA34r).

(9) A7 SAZHE

27 8% AR SAS /S AR B EHE AmedA 3¥9E d9=
AR ste] shute] AmEHY s FHXZHE #48 3 ARE 474 AP, A s
B LA RS Y, $535 S92 E 2 WFEEEE ASEHE A
3le] Direct saponification gas chromatographic'gell wzhx A5t} (Naeemi
s, 1995). Zd|2HE FEZAL Sigma Chemical Co (St, Louis MO, U.S.A)Z5¥

F9lste] F LA (A4 mL F stock solution 2 mg TS A X3} TFLYE A

Ao 2 3 A3t 10-80 L9 FHY|2d"EL% 373t working solutions A Zste] z+z+
°] working stand solution 1 xLE FY3e] HAIFFAS AAsGT. YREEELZRA
180 g2 5a-cholestane (Sigma Chemical Co, St, Louis MO, U.S.A), ®x]37]
0.5 g& AFA AZF methanolic potassium hydroxide solution (0.5 M) 5 mL<%}
E3sle] FAs et #RES 80T shaking water bathellA 30% E9t 71d3lo4 2
statsict. A3t F A3 dgel F75 1 mLgt A4 5 mLE 3H7Eske 3,000 rpmell 4] 15
1?.7]. °_]1J'=' 7‘5]- _:'5: ig."%ﬂ]i.g. %u]-%%].,‘_‘:_ AI-E_@}.% o-lo—h;]. Xl-_"_-:_o_]} 1 /zL%- Gas
chromatograpic analyserd] F¢3to] Zd 28 &S A, BZo| 317 E7], AEA
EF%7] (model AOC-17 Shimadzu Corp.) ¥ Chromatography data system
(model Class-VP Shimadzu Corp.)°] Z3% Gas chromatographic system
(model GC-15A, Shimadzu Corp., Kyoto, Japan)S o] &3l 1.0 xme ZF F
A2+ SPB-1 (Supelco Inc, Bellefonte, PA, USA) Z® 3 fused silica capillary
column (15 m X 0.32 mm i.d)< AHEsAct. 2o &5+ £9 2TH A5s4H4
250C-275C% Z=Ia9stsgden o Adgdx 128 F #4315t Oven 25 28
5CX 3}%t}. injection port & flame ionization detector €%+ 300CE A4
t}. helium carrier gas?q £&E+ 9 2 mL, hydrogen gas+= ¥% 30 mL, 1831 ¥
7= 8% 300 mLE $A3tgch. BRE BEAH L 20:19 split ratioolA 339, Fd| =
HE 35&2 98.3%°I %t}

oL

It

(10) 7ZAAFEA
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11 A%

Ad oA dojx BRE z®RE SAS software?] GLM procedure® A}-g3fo] EA
A (ANOVA)< #1338 % Duncan’ 's multiple range testell 9l&|4 FA& 23t
AAsg e AR 9 BEE AmE T-testE: o] &3t FAHA FAAE HA}SL. &
AR A Lol BE Amel W3 AXE I 95% AIFEdA w8 HANR
(P< 0.05) (SAS, 2004).

] r-[m

¢

(1) sixl¢] 8739

S} 5F FEES AT HA AA5HLS Table 3, Table 4014 Ex npg} 2},

AR 194 A=Y A3 FAA 373 B2 9 MEP 10% AT ¥k
21} MEP 15%$+ MEP 20% 21?4%&% FelsHA =3 (Table 3).

AF TeA SANSEY AFeHS x99 v W] MEP 15% HEe] 93
=9k} (Table 4).

AR 13 AF T4 A 3¢ vx2d o i35 FEES AT HAd4 F
AFo] =4W A g5 FEE AT Bl FE9 A7l #alg Ardeget o
Ade] HEo] Ykoew (Table 7, Table 8) ZA7e] #93h
Bifidobacteria®l A7 (EA3HA] dda)eol FXHA7] WEL s i & 5
2 Ay nAEY] A4 7S AEAWAE S7HAL (Table 9) €9 Hd &4
Ao 2 (Table 6) A=, A28 o® Hz] A= U FJFF FEF 15%
g2 0.1% °]3s H7Fd FAAE dAE 5 Jd& HA 4F5Y
= A2% eyt

Hir
38
¥ [H me o

o

o
*]

)
A

(2) ¥ A2A3}

A TelA 7% FEES AT A9 9 24Wst= Table 5014 R wle}
k. ARFEAded AT A FAAE, FIZU 26 E, ALEAADND ZH2HE FF
e =19 uaT W MEP 15% A2+ 9 a4 %}

MEP 15% 2| FelA Az 2] A& djx27¢ vad o FAAT 19.66%, FF
4 2HE 16.57%, AEREAAINE Zd2HE 49.90%% b}

(3) ¥ W4
JfE FEET AAT AR Y W42 W3sl= Table 6014 R uiel e, A
ch: Al o ;

3§ oA =iz19 FY WAER IgGe A 7t 2 AE2II v 9 3}
s FEE 10% °1% 3HIbEANA FoAsAA =Skch. A3 TolA sz Y "Hy=

i)
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IgGe] F7HEE dx2T 2 FAA s vz b 5% FEFF 10% o)A H7He
A Z+7+ 0.68-1.21w, 0.25-0.65% F7istpew A¥ 09 AS dx 9 vy o s
F& FEE 15% H7MEol 1.51w F7tstsid.

Table 3. Growth performance of weaning swine fed the experimental diets
for 30 days (Exp. 1)V

[tem T1 T2 T3 T4 T5 PSE” | p-value
0~15 days

ADG?, g 801° 876" 880" 920? 918* | 10.7052 | 0.0001
ADFT?, g 1,907° | 1,920* | 1,920° | 1,925 1,922 | 3.1606 0.015
FCRY 2.38° 2.19" 2.10° 2.09° 2.09° | 0.0294 | 0.0001
16~30 days

ADG, g 857° 915" 917" 980° 975" | 12.4448 | 0.0001
ADFI, g 1,920° | 1,930" | 1,935 | 1,940 | 1,930°" | 1.6440 0.014
FCR 2.24° 2.10° 2.11° 1.98° 1.98° | 0.0250 | 0.0001
0~30 days

Initial weight, kg| 37.40 | 37.25 37.41 37.36 37.40 | 0.0550 | 0.273
Final weight, kg | 62.27° | 64.12" | 64.37° | 65.86° | 65.80° | 0.3435 | 0.0001
ADG, g 828° 895" 899" 950° 947* | 12.2512 | 0.0001
ADFI, g 1,918" | 1,925" | 1,928™ | 1,933" | 1,926 | 1.7933 0.141
FCR 2.31° 2.15" 2.14° 2.03° 2.03° | 0.0286 | 0.0001

Y T1: control, T2: 8ppm of avilamycin, T3: MEP 10% (premix containing 10% of maggot
extracts) : T4: MEP 15% (premix containing 15% of maggot extracts), T5: MEP 20
(premix containing 20% of maggot extracts).

? Average daily weight gain. ¥ Average daily feed intake. * Feed conversion ratio.

® Pool standard error of mean values.

a,b,c

Mean values with different superscripts are significantly different at p<0.05.
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Table 4. Growth performance of finishing swine fed

the experimental diets for 60 days (Exp. m”

Item Control MEP 15% p-value
0~30 days

ADG?, g 886°+1.21% 980*+2.88 0.0001
ADFT?, g 2,497°+3.84 | 2,320°+£3.93 0.0001
FCRY 2.81°£0.008 | 2.36"+0.02 0.0001
31~60 days

ADG, g 664°+1.53 821°+£35.82 0.035
ADFI, g 2,520°+4.04 | 2,430°+2.97 0.0001
FCR 3.80°£0.008 | 2.96°+0.008 0.0001
0~60 days

Initial weight, kg | 60.21£0.04 60.17£0.03 -
Final weight, kg | 106.7°£0.32 | 114.2°£0.30 0.0001
ADG, g 774°+2.03 901°+2.03 0.0001
ADFI, g 2,508+4.04 | 2,375+3.48 0.820
FCR 3.24°40.02 2.63"+0.01 0.0001
Y MEP 15% : premix containing 15% of maggot extracts.

Y Average daily weight gain.

Feed conversion ratio.

» Mean valueststandard error.

Y Average daily feed intake.

2> Mean values with different superscripts are significantly different at p<0.05.

Table 5. Levels of TAG, TC, HDL - C, LDL - C in plasma from swine

fed the experimental diets for 30 days (Exp. II) (Unit : mg/dL)

: Treatment’sl)
[tem® p—value
Control MEP 15%
TAG 85 7594.0.347 68.89°+0.47 0.0001
TC 130.74*£0.75 109.08°+0.77 0.0001
HDL-C 60.09°+0.41 73.68°+£0.27 0.0001
LDL-C 70.38°+0.24 35.26°+0.25 0.0001

Y MEP 15% : premix containing 15% of maggot extracts.
P TAG : triacylglyceride, TC : total cholesterol, HDL-C : high density lipoprotein cholesterol, LDL-C :
low density lipoprotein cholesterol. ¥ Mean values*standard error.

2® Mean values with different superscripts are significantly different at p<0.05.
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Table 6. Indices of main immune organs and serum immunogloblin from

swine fed the experimental diets (Unit ¢ zg/mL)
Treatment’sl) 2
Item PSE p-value

T1 T2 T3 T4 T5

I[gG from Exp. I 80.79° 108.2¢ 135.7° 178.5* 168.9° 9.7709 0.0001

IgG f Exp. I 74.21° - - 186.3%

Sl O AP 5 - - 0.0001
+0.34 +1.13

RN control, T2: 8ppm of avilamycin, T3: MEP 10% (premix containing 10% of maggot
extracts) : T4: MEP 15% (premix containing 15% of maggot extracts), T5: MEP 20
(premix containing 20% of maggot extracts).

? Pooled standard error of mean values. 9 Mean values*standard error.

abede NMoan values with different superscripts are significantly different at p<0.05.

(4) ¥4 F AL 43
F7S FEET AT HA B8 F v|AE d3t= Table 7, Table 814 E= v}
Z

AF 13 AF TA a5 FEE AT A9 BN 243 2 W 27147
I} 3 733 v|AE Escherichia coli, Salmonellas 23HA A&stgon 53], o
TAES] AY S R 2 2T v o AAEE b B2 Aew I
Ak, ol el fF FEES AAD AUTe BaolA ) BIF FAD WAE 4} @
¥ A APo] & e AR, dbHow QAT F FEAENA FAlTF +
g2 FAe] ZLE AAFL ol Ut A=Y FALE AAS Fu|she JAe AHAE
e Re= ¢HA

;

Table 7. Viable cell counts of microflora in feces of swine fed the
experimental diets for 30 days (Exp. I) (Unit : log cfu/g feces)

Treatments"
Item PSE? p-value
T1 T2 T3 T4 TH

Total aerobic

bacteria (* 107)
Escherichia coli

(%10%
Salmonella (* 10°) 55.92* 28.18" 17.07°  8.15¢ 8.07¢  4.7792 0.0001

85.27* 57.89" 55.31° 40.29 35.83° 4.6940 0.0001

49.01* 30.01" 15.87°  8.14¢ 8.89°  4.2334 0.0001

RSN E control, T2: 8ppm of avilamycin, T3: MEP 10% (premix containing 10% of maggot

extracts) : T4: MEP 15% (premix containing 15% of maggot extracts), T5: MEP 20
(premix containing 20% of maggot extracts).
? Pooled standard error of mean values.

abede NMoan values with different superscripts are significantly different at p<0.05.
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Table 8. Viable cell counts of microflora in feces of swine fed

the experimental diets for 30 days (Exp. II) (Unit : log cfu/g feces)
Treatments"
Item p—value
Control MEP 15%

Total bic bacteri

Ol acroblc BActed  135.77°40.38? 56.38°£0.13 0.0001
(%109
Escherichia coli (*10°)  109.05*40.43 8.74°%0.04 0.0001
Salmonella (* 10°) 95.79%+0.09 8.41°4+0.06 0.0001

U MEP 15% : premix containing 15% of maggot extracts.
» Mean valueststandard error.

2® Mean values with different superscripts are significantly different at p<0.05.
(5) ZZ A HA

AF TAA {3 FEES AHT AR £d F &2 A A4 W3t Table 9
AA B kst e},

75 FEES AT A=) EdHA FAEF B2 AEx|vbile] #2 AFER|HRARS
YZzF 2 A Hrrek v|we o Acetic acid, Propionic acide =$3 Butyric
acid, Isobutyric acid, Valeric acid, Isovaleric acide= @en FAHSRE {2317}

23tk
(6) sHA3L7] SAZE S A EAF 24

AR TEHY 5 F5E
W3lE= Table 1094 RE: vt
Azt v o IEiHF %%% e =YX 0.1% H7brelA Fdax
HE 32 Yoy Hzxar)e g3 AHI} Ed94H(18:1n-9)9] FFE FolsH =3
ot FAZEHE9] L& FEFF FEE AP dE2Fe vnd 9 AT S
77} 17.85%, 20.87%% vetgch. deF3F FEE HA7HA HAL7] FH ZdHEe] @
obAl o] & B xAo] ¥l A AHe] U= 2 8 & gl (Table 5). 9 xA
< AA 2o o] FH o] dAte] o]y FHH ot 2 A FH2HES B
FT BAIRAY Ve 2 AoE AFA Rise] FAAUL HA )

o
my o
.VL

>
3:2. |o

(7) 712% 28 AAA
S7HESAR s AW A2 AR eNA A BRI

% = 1_
Table 11¢] Jepdch. gz2+9 vz F&FF FE52E 15%F T3 =g~
0.1% H7MelA F2 $£9L 2,0529 =432 Am8TE2 0.08 MAEFAS Jeheo
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3,9609 Amp] AREAAES 7HE § Ao
lc}«l Aol A A A8 W F/F FEE AA heEL “15% FEE ¥
7

25 W3ts W 0.1%7 71 8L Aoz Yebgd.

Table 9. Concentrations of short chain fatty acids (SCFA) in feces of
swine fed the experimental diets for 30 days (Ex p. 1)

(Unit: zmol/g of cecal content)

Treatments"
Fatty acids PSE? p—value
T1 T2 T3 T4 T5
Acetic acid 36.23° 98.40% 105.37° 130.85" 137.16* 9.5334  0.0001

Propionic acid ~ 11.89 29.18° 30.18° 52.57° 62.89° 4.7705  0.0001
Butyric acid 20.11°  17.74" 17.87° 8.71° 8.80°  1.3208  0.0001
Isobutyric acid 11.55* 8.10°  7.12°  5.36° 4.18°  0.6667 0.0001
Valeric acid 7.26°  4.61°  3.91°  1.52¢ 1.02°  0.5986  0.0001
Isovaleric acid ~ 4.02°  3.56”  3.17°  2.15¢ 2.19°  0.1984  0.0001

Total SCFA 91.06° 161.59 167.62° 201.16° 216.24° 11.5811 0.0001

RN control, T2: 8ppm of avilamycin, T3: MEP 10% (premix containing 10% of maggot
extracts) : T4: MEP 15% (premix containing 15% of maggot extracts), T5: MEP 20

(premix containing 20% of maggot extracts). ? Pooled standard error of mean values.
abede Nean values with different superscripts are significantly different at p<0.05.
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Table 10. Fatty acid composition and cholesterol contents of pork belly
and loin from swine fed the experimental diets by field test for 60 days
(Unit : % of total fatty acid)

Cholesterol Control MEP 15%
Fatty acid belly loin belly loin PSE® p-value
Cholesterol,

116.5% 70.49¢ 95.71° 55.78%  7.0152  0.0001
mg/100g pork

8:0 - - - - -
12:0 0.38? 0.25" 0.12¢ 0.40°  0.0360  0.0001
14:0 1.87? 1.02¢ 1.69° 0.33%  0.1808  0.0001
16:0 23.44¢ 25.76° 24.92° 27.65*  0.4709  0.0001
16:1n-9 2.09" 1.98° 2.32° 248 0.0853  0.010
18:0 15.75° 16.08° 14.69° 10.86°  0.6310  0.0001
18:1n-9 40.68° 39.63¢ 43.45° 45.16*  0.6615  0.0001
18:2n-6 15.18° 14.79° 11.40¢ 11.82°  0.5177  0.0001
20:0 0.51° 0.32° 0.54° 0.36">  0.0334  0.003
18:3n-3 0.10° 0.17° 0.86" 0.95°  0.1189  0.0001
22:0 - - - - - -

22:1 - - - - - -

24:0 - - - - - -

SFA? 41.95" 43.43° 42.23 39.59°  0.4146  0.0001
UFAY 58.05" 56.57¢ 57.77 60.41*  0.4366  0.0001
n-6:n-3 151.8° 87" 13.25° 12.44%  17.5248  0.0001

U MEP 15% : premix containing 15% of maggot extracts.
P SFA: saturated fatty acid. ¥ UFA: unsaturated fatty acid. ¥ Not detected.

.
® Pooled standard error of mean values.

a,b,c.d

Mean values with different superscripts are significantly different at p<0.05.

Table 11. Economic analysis from swine fed the experimental diets
by field test for 60 days

Treatments"
Item p—value
Control MEP 15%
Body weight gain, g/head/day 774+1.207° 901+2.18° 0.0001
Feed intake, kg/head/day 2.50+0.33 2.37+0.003 0.591
Feed conversion ratio 0.30£0.003"  0.3840.003% 0.0001
Crude income (Won) 59,348 61,400 -

U MEP 15% : premix containing 15% of maggot extracts.
Y Mean valueststandard error.

2> Mean values with different superscripts are significantly different at p<0.05.
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AbE 292} 9.7 1.5 8.2 15.5% 15.0%
AR 3 A} 8.2 1.1 7.1 13.4% 11.0%
AbE 403} 7.1 0.6 6.5 8.5% 6.0%
A 5U A} 6.5 0.4 6.1 6.2% 4.0%
AR 6.1 0.2 5.9 3.3% 2.0%
A 4.1 5.9 41%

® AsA A HHE 32
/\] _‘1_7]. X-] 5
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Vs = 1.5 * 1.0 * 0.4 = 0.6m3

W7l &5 32T AUEE 90%9] w7y Ao 5P
ut = 35.5g/m3 * 90% = 31.95g/m3

L5 26T AAEFEE 60% F4FT7NH AgsEs
F714E% Win = 25g/m3 * 60% = 15g/m3

2 S X
AEFFEZE Wm = Wout - Win = 31.95-15 = 16.95g/m3

Ws = Wm *= Vsmpl = 16.95g/m3 * 0.6m3 = 10.17¢
® LB AFFTLI/ARNIA LS LF
A5 717 68F F S8l 4.1kg/10kge|l B =
Addgd #58F Wavgd = 4,100g / 6days = 683.3g/day
Al 7V H FF50eF Wavgh = 683.3 g/day / 24 hr = 28.47 g/hr
@ A2 2R¥ANAS
A 7h 5o
A7 BB
Thr = Wmax / Ws = 28.47 / 10.17 = 2.793] /hr
A FB 237
A& 10kgs 2537 S8 288 I AT 37
A7 83

Vreq = Vsmpl * Thr = 0.6m3 #2.793]/hr = 1.6 m3/hr

mlo

V1t = Vreq * Qfeed/Qsmpl = 1.6 * 7750/10 =1,240 m3/hr

fro 1085 A4 Qs 2833
FHde3|= V1ot = 1 240m3/hr/t0n #* 10ton = 12,400m3/hr

AL 158 A4 AL F
¢ tl =

AD 237 Ve V10t = 1.5 = 18,600m3/hr
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9] AR =
HES 223 de o WED GE BT MHE ASE 7 S Ao,
g‘]j] 2

age] J1FE AL E99 3}

A3t 7tE M= Eol Vsmpl

Vsmpl =7} 2% 4| % 350] 1.5 1.0 0.4 0.6 m3
LR il = 23371 AUEE Wout

Wout="tl & 4 2357 ¢ 32 35.5 90% 31.95 g/m3
E71zA A= E3ZF714 AUEE Vin

Win=2ttl & Ex 23157 ¢ 26 25 60% 15 g/m3
ZSTET A Y Wout Win Wm

Wm=Wout-Win 31.95 15 16.95 g/m3
ANB2Z HY Fres¥ W Vsmpl Ws

Ws=Wm% Vsmpl 16.95 0.6 10.17 g
SBEE T A QR
Wavg=2%Z54aF/6U /24X 7t 4100 6 28. 47 g/hr
Al 7t o #7134+ Wmax Ws Phr

Phr=Wmax/ Ws 28. 47 10.17 2.79 %] /hr
Al 7ted H Q7| sk Vsmpl Pth Vreq

Vreq=Vsmpl % Pth 0.6 2.79 1.6 m3/hr
FH7l 1EA AR FUSY HrARS Y

Qfeed= 7.75ton 7750 kg
I 7] 12434 Aok Vreg Qfeed Qsmpl Vton
Vton=Vreg*Qfeed/Qsmpl 1.6 7750 10 1240 m3/hr
TFH 7] 10E84 373 Vton 10= V10t

V10t=Vton *10ton 1240 10 12400 m3/hr
HAE Zhet A7t || V1ot A Efs Vttl

Vttl = V10t * fs 12400 1.5 18, 600 m3/hr

<E9. 3| HE AL =2 TW2]>

() 87198 A4

Ao ANEFZ % LR S AFA FFEHE H FolA  olkd RdWZ
TIS-390GTQ AN Z3ZAE 7|FE22 AAstglc).
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A ¢t 20mmAg A FF 7400CMH / A& 1.5 = 4,970CMH

F2F 49 2FF 34 4,970CMH = 4Sets = 19,880CMH > 18,600CMH

4de] NZzAe 2 FHu 19,880CMHE] ETZo 2 35 oz §3F ASd A
EE A F 9 oo AxE 2l Azl 9 Ay FHF LHZE 2129 E10

19l el A8t}

=912 Al =

| MY

]

Y EY] 3y 32 AHRFW E¥ ®Y  E¥ 48

X

= L

E,E i {mm) (W/Hz) (Fy (W) (m'/h) (mmAg) (Kg) (dB) ™
TI5-3306T @390 X170 3/220-360/%60 6 3500 11,600 45 660 63 SNI7
TIS-390HT @390 X170 3/20-360/60 & 1900 7,800 &2 60 65 S8

= H10LAIZ2DH HH -

< Performance Curve >

i ] — B0Hz
b i “';-a,_._:__““ wosfasdessbonadicaduisuposdeuadana] coo. RHr
35 a o
bomdm o obe ool ek -- - po-- - TIS-390GT ---
= el e .xﬁ,
€ 25 : -
S T T T T _wis-asoMT
o ENPERPI RSTRLS SR AR S IS, _':\_______E_';.'Z":":- b d-=-- == - = & PR
* 10
5

1500 3000 4500 GOOD 7500 9000 10500 12000
Air Volumelm /i)

=l A=ZDH 2L ==
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(c}) d=g A=z

T3S AFI HelAdE V5 265 AFE %XI%}czlor Ao AAE BAT F gl
2%, 37 dE g3 dEHE 7|2 E r|dS 54T o) s 375 A4t
o] 3 %E’- 2] 9] capacity: 18,000CMHE 7}A oF 5}l‘—tﬂ, AwgdAx 192 o|9} 7L
Fo| IS M o] HlEEFo|BR, oF 3000CMHS] M 5L HiT x|
£ og AR5t Aeo] HolHWUAE v X3 oHAA FEl 3. ofd A 7 Edu3
2 2 2A3}3e] 3000CMH 22 (83 ES-3000NC00)S 2 £317]1 2 3},
<A she Bl FAA Apdol 2313 € X1l EAFH ] Ut

H &, Hz

374 & h

N mmAi

LyHF
mgan | H¥
i B

W
) CIEELE]

BE T
SlzaiWrlxH) LB}

HIYEIE nm
=HI.HMIWEI WA=

AAE 7AS FHd 18,000CMHE 4% 4 g} dwxes dw
79 &5 Ffo] T5%E AINER M7 EE 3259 75%<l 24E7) FIILET}) Hol 7
L5 g FHT e 37|l HolARE FF9 AFe AAE FA o

) 93 A3 A=A

§39 ARARANA TARNE FRUGE WET I 4714 ABEAL AANI A9
of vlo| LM E & A&,
wpol e HE = (F)o 2ol A ATE vl LHE| & FFA(FEY EcoCel) & A53te] 2
Hi oAE ANk $F ASFE o) P o} WEHe, Wdssh TN @k
At 7S AFYY Lot gk FSHOR S4Y A wlol LB E AH W23
£ 379 oty DAL 10182 Aol mA4 flddch. & AW AEH vo|edy B B
T2 Aol 2914 ~ 2199 EAH ] gleh.

o
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<'v,',' 14~19.“H}°l_?_%5i2} ;3}7] NES-) 7—% o>

(®h) FFAEY +9

TR ALFA W AT Fo FHS TE Ao AR QY] wEel, TF A=
o] FARTE Faslth, 7] T A2®S A BAG oy Lol FTo] AA3}
A AR 7] Wl ofel mE fF At Bag AR FHlsh= A WAL 5]
W AR wel s, I ER, S AR Falel %M {3 Alde BEH
22 9 Ao] Al o] NNEJE F 92w, FF ALRle o 3 A2Ho]

e WA= e Y| BE F3] FE} 79 EE} o Fasid.

Qo R IS Y53k Azke] AAMA QoBR, §F LA T A A=
gl wQskd, e A9 o X AR E -Llﬁﬂ/ﬂ QAR LR Ashe AoE F A
298] 5 WS oHwdle]l Y Aide 298 4 i

oﬂ.
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14-. ﬁa%

ATANA AYHGD FF ZBALE 7R #§5 1055 AU & de 43 F2
ZRAEE 5o BAS. B2F #§3 Aol oA 7] Ax"e) 9 £43 &%
= AEdSt. 25t A s Ve R dA 2 FAE ARSI wEel Ak A&
H FFHel oHE2 A ed, FFe] Aokls FE0)7] wiEel, olel Fukd oz X3¢ WA

F7F AA dY A 2"E
el Ao 9x I
AASES Fet. of
S AoR Hgyy,
37} Jhssidba gk

)
lo
e
Y
o
I fd
e Mo
oo
o
(s
;111_‘
{3
oX
i)
Mo >

4 &

(o4
et

Lo oo f
rd e g
R

Al 3 A RFFT FEEETH I PEol=9 F=27H
(&3 2)

b ARS Faol Foi7) FEEERE P AES Pk ATaeich 1FG SARd
W4-S okgh o] 632w Rl 7l Eskirh

5723 Housefly (Muscadomestica) LarvaelOgs CHCl3/MeOH(2:1)8e] ¥
F o3l Az FAS 3 wHESr. Preparation buffer (50 mM ammonium
acetate buffer containing 35 ug/ml PMSF, 0.1 mg/ml EDTA, 0.2 % 2-ME, pH
5) o4 mixerg o] &sle] 10%7F ALoA s, £88 A& 12,000 x g, 4 Tell
A 3087 AT F 2SS A& 2 Axsgd. Axd £2S & Smled 59 F 349
A5 % (MIC, minimum inhibitory concentration) testS AA]st{c. 13 A4 #

E. coli (ATCC 25922) 8} S. dysentariae(ATCC9752)94 AAAQ F74IA & e}
0}

A
2. A8 2

2743 Larvae 10gS Preparation buffer oA mixerS o] &3] 1087 oA &
Hatgel. 18] 49 9L 12,000 x g, 4 TelA 3087 AR 9. A EE

LW o Lg H3l°] n-Hexanes 7}k, 304y shaker® &gk, 12,000 x
g, 4 ColA 1A7ZF 3087 9A B iA n-Hexane ¥2 2 ke AlAFA}. o8 st
BilRBlE il WHE-Sct kBN Hine 2 AXT F E Smlel o] MIC testE AA
stgch. 29 A #9Q E. coli, S. dysentariae, S. typhimurium (ATCC14028) %
K. pneumoniae(ATCC10031)el4 A=< JF3AS el
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3. X% 3

£723% Larvae 100g & A3 29} 2oz fithslz ~ FF 9 Gel filtration
column (Superdex75 10/300 GL)< °]% 20 mM Na-Phosphate buffer (pH 6)<&
o]5-Ao® 3sto] EIsIgd (Fig. 1). il 5mlS 10M=E o] Gel filtration
Chromatography 3 33 K-S WMMNZ SRR cH(4ml® 54 Azbd=z 299
AE F2AAZ F & 0.5 mlo 39 MIC tests AA 59t 23~27mlell Y2 F38o] 1
W k4 # B. subtilis (ATCC 6633), M. luteus (ATCC10240)8} 19 4 ¥
S. dysentariaed ] 2AAAQ JFFFAE B} (Fig. 2).

4. A 4

%723% Larvae 100g<S Preparation buffer °l4 mixerE o] &3sto] 1087 A
g, 283, B9 9 12,000 x g, 4 CeolA 3087 FAEY . 9
L& 712,000 x g, 4 TelA 30¥7 A& sisdch. LRk $9%
n-Hexane< 37}stal, 3041 shakeric® &#stZ, 12,000 x g, 4 ColA 1A7F 30+
7 94 #¥sA n-Hexaned# 2 W+ AASI}. o=l BRUBEE [ W53
I OKEBEESSE FZAAZR P, 1F ColRAE ASmlE BiESIEZ "Gel filtration
column (Superdex75 10/300 GL)< #Isl 25 mM Na-Phosphate buffer (pH
5.3, 35 ug/ml PMSF) & B#@jiles A-&3f sristsdct it Smls 10RE vrel
Gel filtration Chromatography® 33stx ‘IS WHNE 2R @Cm1® 9wy °
Fig. 3) “#g2 »E& $27%2 F £0.5 mlel 39 MIC testE A3} 23~27ml
of Y& #3(fraction no. 8, 9)°] I3 kM H< B. subtilis (Fig. 4), S. aureus %}
a3 A 79 E. coli, S. dysentariae oA 2AAQ IddFAL Jebdcr. 15 S
MRy I HiKS ¥Hl HPLC Column (C18 Polymeric Reversed-Phase
218TP510, GRACE VYDAC)Z °]&3l "#its A=At (Fig. 5) il peaks E33}t
= fractionolWld] "MIC test® 33t} Elution 3,4 o)A+ i&Pke] Ko]x] ¢kror} °
Elution 1,2 oAl 19 <} #9Q B. subtilis & 139 4 d<Q E. coli ol A=
9l F#IA S JebiH(Fig. 6) "3k }2 #HHPLC column (Hypercarb, Thermo
Fisher Scientific % Luna 5u CN 100A, Phenomenex)< o]&3] 7S A E=s&
A7} (Fig. 7, 8) "C18 column 3 w}A7}A 2 “column o] W#3HA] %I Elution 5, 6
of sko] ihfkol MEREE A WEYERFS RN oW Al columnol X WStz ok} Cul
$ kiEtke] =& SetolE "F2 Lol HERA ) °

4z ox rfo
2
o M X

B

5. X% 5

WHGTES Jeld$ 5 Q)= EDTAV} Preparation buffere]l Z3s o] Siches RS 39
322 "EDTAS A|lA3% Preparation buffer (20 mM ammonium acetate buffer
containing 35 ug/ml PMSF, pH 5)& °o|$3] Larvae 100g<s A ¥ L3 Jjike=
fitt RS B3kl ‘tSo] “Gel filtration column (Superdex75 10/300 GL)
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< FIH3] "25 mM Na-Phosphate buffer (pH 5.3, 35 ug/ml PMSF) & B#jfic=
A SpiE(Fig. 9) "26-35 mL ¢ FractionS Zdc 2742 ¥ 97 #HHHPLC
column(C18)< ©]-&3 “columnel WeEAI7|A] 3 #HINE fractions rct (Fig.
10) 274 F MIC test: AANI}Fd. I ¢4 Fd B, subtilis,
S.aureus,M.luteus®} 13 w4 FA E. coli, S.dysentariae|A 2A|ZQ IS
yveldiel (Fig. 11) £33 "GFC-HPLC column (Bio Sep SEC-2000, Phenomenex)
2 fHsI] Yo HiEES RXEF (Fig. 12) °Preparation buffers B EA o]
S HHRS RHENE St "FZ27x F MIC testg: AASSS (29 $A3 79
B. subtilis &+ S. aureus). 22-25 mL®] FractionolA] "2AHq JH4IAH S el
(Fig. 13).

6. X% 6

Larvae 300gs Algel49} RESE Ao 2 il “HMRuBLs 39t °Naol BEAS 7}
3% Pixlsl7] 918l "Na-Phosphate buffer7} ¢}yz} Preparation buffer (20 mM
ammonium acetate buffer containing 35 ug/ml PMSF, pH 5)% B@jHoz 39
Gel filtration column °|¢Jgt sri "o]$-7] HPLC AM83 ks #kmestad). ks
Eld fraction e Mass spectrumilliEs REFc} Matrixel Glycerold o] -3k
FAB-MSllgs fr8dddy Jr w500 DafiiEdipiel s peakrt #ili=ldet (Fig. 14) °
I “sample] #EZF YobeE A2 sodiume] EAEC %7] wWEel A 41
we] &9l oy} °
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Fig. 5
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Fig. 7
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Fig. 9
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Fig. 11
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Fig. 13
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M4y SEINS

(1) d7ALe FFE=R

g=E0k0l2] 7|0ix

S 2HE AR S FAARAEZL S FE551 FHAA AAFAAF AR &S T
- 228 2 AN B DAAZA Self3 FEE 4P DAGE 27
- S eE A% AR Y FEA2Y AR
e T"r—’é‘-—?—i-’?-ﬁ A58 A OiAl 29 AR @R 5 FEEY F £29F Ad 9y
4, Weplze] &4 £9)
(2) AxpE A7 Hx @ &
T AFMNE Ex AT Y& 2L HY
- BRdyAn U JFFA JH/FSFEE
o] BA FHIFE 2AAE 2 = AAA,
- HEdgd U3 IFJFF FEEHL] F2H7E in vivo FFEA 7F
(MEP)9] #7}14&E 24 2 Axdg ZA,H 2980 o) gk Salmonella
2a2y outast x4 challenge trials, JAHEF A LA PSS A
1;—(]_1;]5_ T’Heél: )‘]:"?‘_% ;31'73‘}]-)-:53 /‘ézﬂ g‘! %A] )
v A3 FF A A 2d" A, A F} - %] FE7 =& Ame AHsA qx
-3 #FF5 FEEY T 2F4E AL |F FF A AZ"EE AA 2 AR FF
A Selo| o] £4E o] g&5& AAFEE AA)
- 32 #F FEEF £9. Reverse Phase
HPLC, o]& :}Txl A9 S o83t A
= 738 9 A B £y
A AL o MEP WEE A,
A=) A, SCFA, ZEulo] o€ Xx a3,
- "x]e] 4 MEPS 3H7148E 24 |SAvSEY A 2 =5 F297 A
- WF ASE A2 | A L FREA FE, AAA o)
22 & [gh) {3 AR A 2" A, A F - FEA2EI FFA 2] AA A
- 3] 35 FE5EY FHaHE AdF
A selo]l =] 72 A4 - FA FEeolze Ad ¥4 9 CD,
NMR spectroscopys ©] &3t 3]eglo] & 9]
TZ 14
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(3) AZdn] 2=

il AFATEE 24U E A 5(%)

22l AAAE o A

FZE (MEPH] AA HileE
} 10%, 15/i A

Hi%laia} = 7] o] vﬁﬂ “%‘i“é ﬂ_ f

Oz zzﬂ P
"34‘}"3 g 9 J—%’.‘z‘ -tu'- “321] ok
A5 "34}7]€ 7
Larvae 100 gram & mixers °|%
3] homogenize 35 YA7IZ A5
5 JYFF FEE E¥, HPLC 4& &Yl o]7e Hexané 7} 100
column< o|-&3 AE 73 gt FEY F OFEE gel

filtration column< o] &3le AHES
3

849 & FATHE Test 3o
) T - L - T
5 mag s FAEA 2o gAsHdE Jepdl= FI0S FHe) 100
94 HPLCE ol&3t 3% A=

el IAELS Fused AT

r-{m

a2 g FPAL 93 37
L "?—M 5 A4 A2® A FIANERH FIALPY A 8t
Aoz ddd 1082 AaVE |dd 10E o2 FeEiF AT
ks

100

H 5 & ¢ i 2 s AE

(1) 2834438 AY Ol 5)

Aol 71 EA5E AT 9. AYstedr] AT 27 Aul e 19 JEE og
H, 255 dPAge] o e A FFOEREY FYT 5 9T, ARPARA AT
F FEHE st AAste] wpIR S Adsk Aol 2 Ego] A Aoz By

(2) LHFAEFTE 5 7|<F3t A8 §
Z1€ds dAe Jelste GFevhE dAeR 1, AR, FE 2 Vs 2.

A A A EEAE

- 5385510~ 1025810 2011. 3. 23), “EF< °]&3 FAA A& vEHNA A5F
THAl B o]9] A xEE”)

- SCI (J. Anim. Vet. Adv) 2 =S4T A A dell =FAA 3

(4) F71AF, e Fol &8 A F

- FRAA Y, GE, SRS AT VEY B4E HE

- el = XYY g 53 e EA FE ARele] &§ : eto|=A FES ML

A= I I7E Fole Aol LFH . (A TAR AHE 7Hsd] Sl = sJeto] =9
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A7)7} Ztorof ghek, =3 SEfo] =9 F|7) Hte w2 FW A wl= 479 1R £ F).
2 AFE Tl €& 8 FF FF T4 FEo| B qEolE Ao} S F3l 5A of
At 7 E EdFe Ry, U AFE FHA YL FAISIEA A7) dF EolE ¥
AJelel = FEASE NEZ 5 AUk ol E Seto]|= AopNEE ST ZAFQ 79
SSIHTLEHN FUWIEE AAAZSE A48 & dv S3EQ HAeolE AGFREAS
73} ‘J"Qzﬂ T WA E ookt JFAA o tF FEe wWE FIE AT 5 I
- FAA WA S5 AF7RA 2R FBAE FE fungivt bacteria oA FHE AHE
2 FRAEA °]°*°‘4' oAl I HAE IFEF FH Felol=R w2y ES A
7} 7¥A1= HAIWA (MDR, Multidrug Resistance) ¢ A S SEIHEAE, 9= ¢
< 23} AL Afrte] FM5T Aoew Bl

o6 g HPHEAINM &S sl |sdE

- 4 g JAATE e2S ATFHelA FRHFE o8 4} 4 83WAS
WEez & PAANENE AL L AARF Baldozye A HAE S FIHAel
MEATFE AL o} tEARE FAA dAER &8 FF A+ & A9 AF
ez Ang.

r2L Iﬂ
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