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SUMMARY

In recent, the odorous substance like NH3 and HXS from manure play
a critical role in livestock industry. And antibiotics residues in
carcass and dairy product by drug abuse show a serious public health.
Therefore, the purpose of these studies is to develop a dual purpose
environmentally sound feed additives from the domestic natural
substances which has both anti-microbial activity and odor control
capability to produce pollutants-free animal products.

Part 1. Development of feed supplement from domestic
saponin containing substances and natural anti-microbial
substance

1. Development of natural bio-active substance to improve
productivity and to control manure odor in animal production
system

To develop a dual purpose fTeed additive that has both
anti-microbial activity and odor control capability from the domestic
natural substances, a series of basic nutraceutical evaluation
studies have been executed.

In trial 1, to scrutinize potential odor control substance, five
plant steroids extracted from Yucca shidigera(YS), Platicodon
grandiflorums  root(PGR), Condonopsis laceolata®™s  processing
waste(CLPV), ethanol-extracted Ginseng byproduct(EEGB) and
water-extracted Ginseng byproduct(WEGB) were employed to be evaluated

ammonia binding capacity. Two probiotic microorganisms, Saccharomyces
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cerevisiae(Yeast) and Streptococcus Taeciun cemelle 68(SF68) were
then employed to test whether there 1is either synergistic or
antagonistic action with the extracted plant steroids. In trial 2,
propolis, a natural anti-microbial substance was evaluated to replace
conventional antibiotics whether there 1is an iInteraction with
probiotic SF68 and there 1is inhibition for E. coli. To develop
multipurpose additive, the microbial growth assay was performed
simultaneously with the yucca extract. In trial 3, melting point and
morphological change of propolis after heat treatment were measured
after adding one of the five carriers, casein, lactose, Na-casein,
red dog and cookie byproduct to the propolis.

The results are summarized as follows,

Plant steroids extracted from PGR, CLPW, EEGB and WEGB were
superior to the commercial YS in terms of ammonia binding capacity.
Over 30mg of PGR had the highest ammonia binding capacity under
higher ammonia dose. Over 12mg of EEGB and WEGB can bind over 50% of
amonia from any level of amonia dose.

There was no influence of extracted plant steroids on the growth
of SFE8. 1500ppm of YS decreased the growth of Yeast. The growth of
yeast was stimulated over control with 500ppm of CLPW. Although
100ppm of WEGB can stimulate the growth of Yeast, the yeast growth
patterm was not different fron those shown under 500ppm to 2000ppm of
WECB. PGL and EEGB had no effect on the growth of Yeast.

When the various concentrations of ammonia water were added in
the broth of SF68 and Yeast, the gronth of both probiotic
microorganisms was retarded once the ammonia level exceeds 0.5%.

With more than 0.5% ammonia water in the broth, the extracted
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plant steroids can not compensate the growth of the already inhibited
Yeast. 1000ppm of PGR stimulates the growth of SF68, while the growth
of SF68 was not affected by YS addition. All concentrations of CLPW,
EEGB and WEGB can stimulate the growth of SF68 respectively after
15hrs, 24hrs and 24hrs.

Propolis has reduced the viability of SF68 although the viability
of E. coli was reduced only by adding over 500ppm of propolis. There
was no inhibition effect by yucca extract on the growth both SF68 and
E. coli.

Melting initiation temperature of propolis incorporated with the
cookie byproduct meal was lower than propolis incorporated with the
other carrier but higher than that of pure propolis. Morphological
change of carrier-incorporated propolis observed after heat treatment
revealed the most efficient adsorption of propolis to the Na-casein.

In conclusion, the tested plant steroids were superior to YS iIn
terms of ammonia binding which represents potential odor control
capability. The microbial growth promoting or inhibiting effect of
the plant saponins was subjective to the type of both saponins and
microbes.

Since the propolis inhibits the growth of probiotic microbe SF68,
it should be very cautious to combined add both propolis and
probiotics simultaneously to the feed.

2. ldentification of odorous substances from swine manure and
down stream odor control using plants steroids
To examine the major odorous substance from swine manure and to

evaluate plant steroids as an odor depressing agent, both olfactory

- 23 -



and GC/ GC Mass analysis have been executed.

The sample of swine manure have been fractioned with HD and 50%
ethanol to categorize the possible odorous substances into either
soluble or insoluble fraction. Swine manures mixed with either 1 %
Platicodon grandiflorum®s root(PGR) or 1% Ginseng byproduct(GB) and
none of those have been stored 1 day, 3 days, 7 days, and 14 days at
roon temperature.

To scrutinize major odor generating substances from wvolatile
organic compounds(VOCs) both GC and GC Mass analysis using specific
absorbent tube, and olfactory odor intensity evaluation by specific
sniffing detector have been executed. To develop the possible down
stream odor depressing agent both PGR and GB were evaluated by the
above odor analysis procedure.

The results can be summarized as follows :

After centrifugation of swine manure, the supermatant fraction
exert stronger odor than the precipitates fraction. With increasing
dilution of swine manures into water olfactory odor intensity was
also increased, which indicate that the odor generating substances
are generally water soluble and at least water mixible.

Odor intensity was relatively strong in soluble fraction of swine
manure after 3 days at field temperature. However, the iIntensity was
extremely strong in the insoluble fraction compare to the soluble
after 14 days of storage.

Between soluble and insoluble fraction by 50% ethanol, olfactory
odor intensity was relatively strong in ethanol insoluble fraction of
swine manure.

In swine manure mixed with either 1% PGR or 1% GB, both olfactory
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odor intensity and VOCs were decreased as storage time goes by 7 days
to 14 days.

Major odorous substances of VOCs in swine manure analyzed by GC
Mass were dimethyl sulfide, methyl chloride, 2-methyl pentane,
3-methyl pentane, dimethyl sulfide, 2-methyl hexane, heptane,
toluene, acetic acid, ethyl benzene, p-xylene, styrene and o-xylene.

Among the odorous VOCs, acetic acid, ethyl benzene, p-xylene,
styrene and o-xylene from hydrocarbon compounds and dimethyl sulfide
and dimethyl disulfide from sulfide compounds were decreased with
either 1% PGR and 1% CB addition after 7 to 14 days of storage at Tield
tenperature.

In conclusion, major odorous substances of swine manure considered
to be ethyl benzene, p-xylene, styrene and o-xylene in hydro carbon
comnpounds and dimethyl sulfide and dimethyl disulfide in sulfide
compounds. Both PGR and GB were effective to control odor of swine

manure at dowmn stream process.

3. Market-ready production technology of fTeed additives
imparting odor controlling and natural antibiotic compounds

To be ready for comercial production of feed additives to reduce
Tfecal odor emission, two type of feed supplements were developed
throughout this project.

The Tirst market ready product is deodorizer(Deodo)® which are
composed of several natural polymers including plant saponin. The
second product is a dual purpose mixture(Deodo—pro)® combined both
deodorizing substances and natural anti-microbial agent, propolis.

Both products were developed as a ready-to-add type of powder that
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are well mixible with traditional feed ingredients and formula mash
diet. The products are also heat stable and easy to applicate for
pellet processing of the feeds.

Dietary addition of both products were effective(P<0.05) to reduce
domn to 50% of odor emission represented by fecal NH3 and HS. As far
as odor reduction 1is concermed, the product, Deodo® was more

effective than the conbined product of deodorizer and
propol isGDeodo—pro)® -

Part 2. Animal bio-evaluation study for natural

antibiotics, propolis and odor controlling compounds

1. Effect of feeding propolis extracts and Yucca Schidigera on
body performance of broiler chicks

This study was carried out to determine the effect of feeding
ethanol extract propolis(EEP) and yucca extracts(YE)
supplementation on body weight gain, feed intake, feed efficiency
and carcass composition. A total 500 broiler chicks were assigned to
10 treatments. Each treatment had 10 chicks with 5 replications.
The supplementation levels of EEP and YE used iIn this experimental
were 40, 80, 120 and 160ppm for EEP and 150 and 300ppm for YE
respectively. The results obtained sumarized as follons: The body
weight gain (BAG) of chicks fed different levels of EEP and YE were
similar that of control. Also, Feed intake iIn each treatment was
similar over entire period. Feed efficiency of chick fed EEP and YE

were slightly improved compare with control, but not significantly
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different anong treatments. There was no significantly different in

carcass composition among the treatments.

2. Effect of feeding of various level of propolis on body
performance of broiler chicks

This study was carried out to detemmine the effect of feeding
ethanol extract propolis(EEP) supplementation on body weight gain,
Tfeed intake, feed efficiency. A total 280 broiler chicks were
assigned to 7 treatments. Each treatment had 10 chicks with 4
replications. The supplementation levels of EEP used in this
experimental were 100, 200, 300, 400 and 500ppm. The results
obtained summarized as follows: The body weight gain (BAMG) of chicks
Ted different levels of EEP significantly increased(p<.0l) compare
with that of control. Especially the treatment with 300ppm of EEP
pruduced higher BAMG among other treatments. Feed intake was not
significantly different among treatments. Feed efficiency(FE) of
chick fed EEP was significantly(p<.05) improved compare with
control. and the highest iIn the treatment with 300ppm of EEP.
Therefore, the most efficient result were found in the chicks of EEP
treated 300ppm for BAG and FC.

3. Effect of feeding propolis extracts and Yucca Schidigera on
rumen characteristics, milk production and growth performance
of cattle

This study was carried out to evaluate the effect of feeding
Yucca shidigera extract(YSE) and ethanol extract propolis(EEP) on

ruren characteristic, lactation performance of Holstein cows and
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groving performance of Korean native bulls. The supplementation
levels of YSE and EEP used in this experimental were 300ppm
respectively. The vresults obtained sumarized as follows:
Concentration of total amino acid (UM), ammonia, rumen microbial
synthesis were not significantly difference among treatments. In
cows trial, daily intake of dry matter was not significantly
different among treatment. Milk production showed slightly increased
for YSE and EEP than for control. But the significant difference
among each treatment were not observed. In Korean bull trial, daily
body gain and feed intake were not significantly different among
treatments. Also, the carcass composition of bulls were not

different among the treatments.

4. Effect of supplementing complex additive for both odor
control and antibiotic action on the growing performance of pigs

Biological efficacy of feed supplements(deodo-pro) which have
both deodorizing capability and natural antimicrobial activity was
evaluated using growing swine with duplicated doses of the
supplement to the diet.

Addition of complex feed supplement which have both deodorizer and
natural anti-microbial propolis did not improve growth performance
of finishing pigs although there was a numerical advantage due to
the high Ilevel addition of the supplement. However, protein
digestibility of growing pigs diet was improved(P<0.05) by the
addition of complex supplement. Both DM and energy digestions were
also nurerically improved by the addition.

Anino acid digestibility were also improved(P<0.05) by the
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addition of the complex supplement to the growing pig diet.

5. Effect of dietary propolis addition on the growing
performance of pig and propolis impartation to the pork

Supplementation of propolis(pro) into swine diet as a natural
anti-microbial agent and therefore possible growth promotor was
evaluated. Two levels(300 and 600ppm) of propolis were added to
swine Tfinisher diet then both growth performance, nutrient
digestibility and biological deposition of function substances into
the meat were analyzed.

There was no marked effect of dietary propolis medication in
grovth rate, feed conversion and feed consumption of pigs. However,
the nutrients digestions were improved(P<0.05) by both low and high
level of propolis addition to the diet. Digestions of several
essential and non-essential amino acids were also improved(P<0.05)
by the propolis medication.

There was no biological transformation and bio-accumulation of

propolis into the meat due to the feeding of the substance.

6. Dietary supplementation of odor controlling substances and
their effect on the growing performance of the pig
Supplementation of deodorizing substances(Deodo) into the swine

diet was evaluated with swine fed two levels of mixed deodorize.
Low level addition of deodorizer has numerically improved growth
rate and feed conversion rate although higher level addition negate
the advantage.

Hovever the high level addition of the deodorizer certainly
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improved(P<0.05) dietary DM, protein and CE digestions from no added
control and low level added diet.
Amino acid digestions were also improved(P<0.05) by the high level

addition of deodorizer to the diet.

Part 3. Isolation of propolis and their application for

the disease control

1. Development of optimal isolation and evaluation of
anti-bacterial effect for propolis

Propolis is a specialized, natural resinous, waxy material with
which honey bees seal their colonies from the outside world. Besides
it resinous character, propolis has a second property which is
important in the beehive : it prevents the growth of bacteria.
Propolis has proved to be a highly efficient first-line protection
against a wide spectrum of bacterial infections
First, in order to optimize the method to determine the optimal
isolations method of crude propolis, we used different concentrations
of ethanol. The optimal concentration of ethanol to separate a best
quantity of propolis was 60%.
Second we determined the bactericidal or bacteriostatic effect of the
natural propolis introduced in the growth media as well as the
bactericidal and bacteriostatic effect of ethanol extracted propolis.
The results of this study proved that all propolis has pronounced
antibacterial effect.
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2. Immunological effects of propolis
The aims of this study are to know the immunological and
tumoricidal activity of propolis.

1) Effect of propolis on the in vivo immune function of mice

In order to determine the influence of propolis on immune
function, various concentrations of propolis were administered to
mice for 10 weeks. And the function of various immune cells are
analyzed by monoclonal antibodies. The propolis administered group
showved an enhanced inmune function to compared with untreated control
group.
Especially, the expression of interleukin- receptor in propolis
treated group was activated in compare with control group.
These results suggested that long term administration of propolis
modullate the immune function in vivo.
T-cell antigen receptor(TCR) is a critical role to defense the body
against tumor. The expression of TCR also increased in the propolis
administered group. This result indicated that propolis may use a
bactericidal as well as a immune enhancing purpose for the livestock.
2) Effect of propolis on the Interleukin- receptor expression
of human T-cell iIn vitro

To analyse the effect of propolis on the human T cell iIn vitro, we
isolated T cells from peripheral blood and these were incubated with
S50ppm propolis for 16hrs. After that T-cell were labelled with
anti-human CD25-FITC(IL-2 receptor) for analysis by flowcytometry.
The expression of IL- receptor in the propolis treated T-cell was

increased with 2 fold in compare with control group.

- 31 -



These data indicated also that propolis may use as feed additive not
only for a bactericidal but a immune enhancing purpose to the
livestock.

3) Effect of propolis on the Sarcoma 180 bearing mice

In order to inwestigate the curative activity of per oral
administration of propolis on tumor, ICR mice was subcutaneously
implanted Sarcoma 180.
In the 300 / propolis adninistered group on day 28th, development
of implanted tumors was strongly inhibited by 83.5%.
The regression rate of tumor was dose dependent.

The data suggested propolis shows antitumor effedct.

4) Effect of propolis on the established tumor cell lines

The antitumor activity of propolis examined against five kinds of
established tumor cell lines. For the test we prepared human gastric
carcinoma (KATO I11), human lung carcinoma (A349), human breast
adenocarcinoma (MCF-7), mouse lymphoma (Sarcoma 180), and mouse
lymphoma (Yac-1). Propolis was highly effective at all treated
doses(0-1 /7 ,1 / ,5 / ad 25 / ).

This result suggest propolis may have tumoricidal activity.

5) Effect of propolis on human neutrophil function in vitro

In order to determine the effect of propolis on the phagocytic
activity of human neutrophil, we prepared human neutrophil and
cocultured with propolis( 10ppm, 50ppm and 100ppm) in vitro. And an

phagocytic activity was measured by lIuminometer. After 10hrs

- 32 -



incubation neutrophil treated with 10ppm propolis showed moderatly
enhanced phagocytic activity(36%). And the enhanced phagocytic

activity is time dependent.

3. ldentification of pharmacologic components of propolis by
using HPLC

This study was carried out to investigate of mgjor pharmacologic
constituents of propolis by HPLC.
The HPLC analysis revealed the occurrence of at least Tifteen
flavonoids. Four of major constituents of propolis, caffeic acid
(B.4-dihydroxycinnamic  acid), p-counaric acid(4-hydroxycinnamic
acid), cinnamic acid (3-phenyl-2- propenoic acid) and rutin(flavone
glycoside) were identified by HPLC.
The major constituents of propolis differd from country to country.
It has been suggested that the different geographyical origin

influenced to the efficacy and the constituents of propolis.

4_ Prophylactic and therapeutic effects of propolis on neonatal
diarrhea in calves and piglets
To determine the action of ethanol extract of propolis(EEP) as
Teed additives on the protection and the treatment of E. coli caused
neonatal diarrhea in calves and piglets.
To know whether EEP can be substituted for comercial antibiotics on
therapy of E. coli caused neonatal diarrhea in calves and piglets.
Group A calves and piglets which were fed EEP prior to E. coli
administration showed no attack of diarrhea. And in group B calves
and piglets were fed EEP for 3-5 days after the artificial induction
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of diarrhea by E. coli administration, EEP showed an excellent
curative effect. Group C calves and piglets as a positive control
which were treated by enrofloxacin shoned also a curative effect.

In the result of group B and C, EEP an equivalent effect to
enrofloxacin for the treatment of neonatal diarrhea in calves and
piglets.

Therefore we could notice that EEP has not only prophylactic but
therapeutic effects on E. coli induced neonatal diarrhea in calves.

These result showed that EEP without any antibiotics residues can
be substituted for comercial antibiotics on neonatal diarrhea in

calves and piglets.

5. Effect of propolis on mastitis and TTC-reduction test
Mastitis remains the most costly disease In the dairy industry.
Antibiotic residues following therapy during Hlactation remain a
serious concem for a safe milk and meat supply. Therefore, in this
study we determined whether the ethanol extract of propolis(EEP)
could substituted for commercial antibiotics on mastitis therapy. For
the test we used various strains of bacteria such as Staphylococcus
aureus, Staphylococcus epidermidis, Streptococcus agalactiae,
Stapylyococcus dysgalactiae,  Stapylococcus uberis and Escherichia
coli.
Propolis showed anti-bacterial effects against all tested mastitis
caused bacterial strains. In addtion, propolis was sensitive to E.
coli which was resistant to broad spectrun antibiotics like
ampicillin,

A unique advantage of propolis 1is that it enhances the effectiveness
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of antibiotics such as penicillin and streptomycin. The combination
of propolis with commercial antibiotics can reduce drug dosages,
minimize drug side effects, and decrease chances of drug resistance.
These results concluded that propolis could substituted for
comercial antibiotics. In order to know whether propolis is
detected by TTC-reduction test, Vvarious concentrations of propolis,
1 100 ppm were reacted with TTC. In this test TTC-reduction in all
concentrations of propolis showed negative reaction. The results
indicated that propolis without any antibiotics residues may safely

substituted for commercial antibiotics on mastitis therapy.
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lagoon chemical deodorants, masking
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20
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1
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propolis 57/ 1Kg
150
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2 saponin

1 steroid

(antibiotics)

(probiotics)

propolis
(Aga et al,1994; Grange et
al.,1990; Krol et al., 1993; Park et al., 1998; Takaisi—kikuni and
Schilcher,1994).
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(Cole,
1993).

Yucca shidigera

steroid  sarsaponin (Johnston et al., 1981;

Wu et al, 1994). Sarsaponin saponin

saponin , , , ,
(Cheeke, 1971; Milgate
and Roberts, 1995). Yucca saponin
- yucca saponin
saponin
yucca saponin ammonia
(Headon et al., 1991; Ma et al., 1993)
urease

(Hussain et al., 1996; Yeo and

Kim, 1997; Preston et al., 1987) - yucca extract
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phyto saponin
and Tuck, 1995)

ammonia

sarsaponin

saponin

propolis

propolis

steroid

1) Saponin

yucca extract

steroid

- 63 -

(Yucca shidigera;YS),

(Cole



(Platicodon grandiflorum™s root; PGR), (Condonopsis
laceolata™s processing waste; CLPW)
(ethanol-extracted ginseng byproduct; EEGB)
(water-extracted ginseng byproduct; WEGB)
Fig. 2-1 ]

2)

steroid

Wallace et al.(19%4) NHAL 0.1mM, O.2nM, 0.3mM, O0.4mM
ml

steroid 37 1
0-4ml phenol-hypochlorite-nitroprusside method
(Weatherbum, 1967) Spectrophotometer (WIKON 942, Italy)
650nm

3
steroid
Streptococcus faecium cermelle 63(SF68)  Saccharomyces

cerevisiae(Yeast) -

D
steroid

0.22 membrane filter

0.5% steroid
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- SF68
Lactobacillus MRS broth(DIFCO Co.) Yeast Tryptic
soy broth(DIFCO Co.) -

5)
SF68 Lactobacillus MRS broth  Bacto-agar 1.5%
1 Lactobacillus MRS broth
20ml 3B 1 24 Yeast
Potato dextrose agar(DIFCO Co.) 1
Tryptic soy broth(DIFCO Co.) 30 24 100rpm
6)
SF68  Yeast 0.1ml 200ml 500ml
SF68 35+ 1 Yeast 30+ 1
0
SF68  Yeast Spectrophotometer(UVIKON 942, Italy)
520nm, 660nm (Optical
density) .
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Plant source

Extd. with 50% EtOH and evaporated

extracts

Dissolved in dist. water

Aqueous soln.

Extd. with ether

Ether layer H2O layer

Extd.with n-BuOH satd.
with H20

n- BUOH layer H2 layer
washed with HD

[ I
n- BUOH layer H2 layer

Evaporated

Crude saponin

Fig. 2-1. Extraction procedure for the saponin fraction of several

plant sources
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- Yucca extract propolis E.

coli
1) Propolis
propolis propolis
) (97%) 300ml  30g 2
magnetic stirrer Whatman filter No.4
evaporator ethanol
propolis
2)
1 SF68 E. coli
3
Propolis ethanol extract DMSO(Dimethyl sulfoxide)
SF68
1 Nutrient broth(DIFCO
Co.) E. coli EC broth(DIFCO Co.) )
1 2
10ml - propolis yucca extract 0.22
membrane filter
BH1 , 31 24
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4)

Propolis yucca extract 24

serial dilution 10 SF68
E. coli Brain heart infusion agar MacConkey agar

24
colony colony 30 300 colony
petri dish -

- Propolis
D

Propolis 2 Red dog

cookie byproduct

casein, lactose Na-casein -
2)
Propolis 1:3CWAV) AOCAC(1990)
oil
capillary tube water bath 1
propolis -
3 propolis
mixture 60 2 propolis
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steroid

saponin
Fig. 2-2 2-6 - YS
(Fig- 2-2) PGR  30mg

(Fig. 2-3). CLPW  0.1mM
Ys
(Fig. 2-4). EEGB(Fig- 2-5)  WEGB(Fig. 2-6)

12mg 50%
saponin
CLPW PCR, EEGB WEGB
, saponin 42._1mg/qg,
22.9mg/g, 13.1mg/g 987)
saponin - steroid
saponin

yucca saponin
saponin
Wallace et al.(199%4) 28.4ng yucca saponin

saponin

saponin
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Fig. 2-7 Fig. 2-11
- YS SF68
Yeast 1500ppm SF68
(Fig. 2-7). PGR SFE8  Yeast
(Fig. 2-8) CLPW WEGB  500ppm

Yeast
(Fig. 2.9 2-11). EECB saponin
SF68 Yeast
100ppm -
YS Yeast
saponin Yeast
YS
- Nonaka(1986)
Trichoderma viride
saponin
saponin
Shimoyamada et al.(1996) Asparagus officinalis
saponin Candida albicans
saponin fraction
- 1975) Saccharomyces
cerevisiae
saponin Yeast
, (1978) saponin
(1980) saponin
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saponin

S, (PR, (CLPW)
(WEGB EEGB) Price et al.(1987)
saponin
saponin
Yeast  SF68
SF68  Yeast
. Fig.
2-12 0-5% SF68  Yeast
0.-5h
1 saponin SF68  Yeast
Yeast saponin
SF68 YS
(Fig. 2-13). PGR
100ppm S00ppm
(Fig. 2-14) CLPW 15
(Fig.
2-15). EEGB 3 (Fig. 2-16) VEGB 24
(Fig. 2-17)
saponin
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Yeast
Nonaka(1986)
, Shimoyamada et al.(199)

albican

alfalfa saponin

- Yucca extract propolis

coli

propolis
E. coli
2-18 2-19 - Fig. 2-18
propolis 100ppm
propolis
Fig. 2-19

propolis  250ppm

500ppM E. coli 9%

propolis E. coli

Bacillus subtilis, Escherichia coli

propolis

E. coli

propolis
Aga et al_(1993)

- 72 -

asparagus saponin

Trichoderma viride

Candida

saponin Yeast

yucca extract

Fig.
SF68

yucca extract

E. coli

Mirzoeva et al.(1997)

R. sphaeroides

propolis

SF68

propolis 3



propolis

propolis
Propolis yucca extract
- yucca extract 500ppm  1,000ppm
E. coli
SF68 yucca extract
100ppm  1,000ppm
propolis
propolis
yucca extract
- Propolis
Propolis
Table 2-1.
propolis 49 54 60
propolis
propolis
cookie
byproduct
capillary tube
propolis  cookie byproduct
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capillary tube

propolis
(0 )
propolis 1:3
2
cookie byproduct mixture propolis
propolis
Na-casein
. Lactose casein
(Table 2-2). propolis cookie byproduct
Na—-casein  propolis
Na-casein

propolis
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Table 2-1. Capillary melting temperature( ) of carrier-based

propolis
Propolist+carriers Melting initiation temp.( )
Propolis 49+ 2
Propolis + Lactose over 90
Propolis + Casein over 90
Propolis + Na-casein over 90
Propolis + Red dog over 90
Propolis + Cookie byproduct 70+ 2

Table 2-2. Morphological scores of propolis-incoporated carriers

after heat treatment

Carriers Binding capabilitya
Lactose ol
Casein aiaiad
Na-casein eiaiaiaial
Red dog el
Cookie byproduct *

a Increased number of asterisks represents the superiority
of binding capability of carriers
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Fig. 2-20. Photograph of maorphology of casein compared with cookie
byproduct after heat treatment

Fig. 2-21. Photograph of maorphology of lactose campared with cookie
byproduct after heat treatment
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Fig. 2-22. Phatograph of morphclogy of Na-casein compared with cockie
byproduct after heat treatment

Fig. 2-23. Photograph of maorphology of red dog campared with cookie
byproduct after heat treatment
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Yucca Ys),
(CLPW),
saponin
saponin

cernelle 68(SF63)

propolis

SFG8

5

Red dog Cockie byproduct)

1. PGR  30mg

CLFW
- EEGB  WEGB 12mg
50%

WEGB

(EEGB)

(FCR),
(EEWB)

Streptaocaccus faecium

Saccharanyces cerevisiae(Yeast)

yucca extract

E. coli

3 propolis

(Lactcse, Casein, Na-casein,

0.1mM
YS
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2. saponin SF68
Yeast YS 1500ppm
CLPW  500ppm Yeast
PGL EECB  Yeast - WEGB  100ppr
3. 0.5% SF68  Yeast
4.
steroid Yeast SF68
YS PCR  50Cppm
. CLPW, EEGCB WEGB  100ppm 15, 33,
SF68 -
5. SF68 propclis 10Cppm
E. cali 50Cppm propolis
- Yucca extract SF68 E. cali
6. propolis cockie hbyproduct
70 0 -
Na-casein  propolis
saponin
yucca
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level) (Bravenieks, 1972).

alfactory analysis system

GC GC Mass -
up stream
down stream -
- yucca extract
steraids (Panax
ginseng) (Flatycadon grandiflarur)

down stream .
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GC Mass
H.0
50% EtCH »
steroid saponin
(Platycodon grandiflorur®™s  raoot) (Panax ginseng
byproduct) 1% down stream
Table 2-3. Experimental design
Down stream Manure fractions
Odor control HZzO 50% EtOH
additives soluble insoluble soluble insoluble
None duration days in room temp. 1, 3, 7, 14
PGR 1% Odor analyses : olfactory analysis
GB 1% GC, GC Mass analysis
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(FGR) 1%,

(CB) 1%
1, 3,7, 14 H.0  50% ethanol
72  sieve -
MV, PM,
CM , H0 -Ws, Wi,
50% EtCH -ES, -El
Fig. 2-24 -
Swine Manure
MM, PM, GM
No Solvent HZzO(W ater) 50% Ethanol
MM MMWS MMWI MMES MMEI
PM PMWS PMWI PMES PMEI
GM GMWS GMWI GMES GME
Soluble Inscluble Scluble Inscluble
Legends :
M: manure P: Platycodon grandiflorum G: Ginseng S: Soluble
I: Insoluble W: Water E: 50% ethanol

Fig. 2-24. Separation diagram of swine manure
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- Sapanin

saponin fig. 2-24

1kg 50% EtCH

extracts ether, n-butancl
n-butancl crude sapaonin C , 1992).
Fig. 2-24 saponin HPLC
(Waters 486) , colurn  p boundpak C18 3.9x 150mr
- saponin  30% mthancl 100% MeCH
, calurn 30 flow rate 1.0rl/min

- (Clfactary analysis)

H0 50% ethancl
(saluble) (inscluble)
(clfactary analysis)

Fig. 2-25 Table

sample tube
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Connecior Silieon Siopper
! Cokee yvalve
Snlling poin

—a —

Obar emission valve

Cilicon Stopper LConnector Loy
i

Fig. 2-25_ Simplified diagram of oclfactory detector

Table 2-4. Physical specification of olfactory detector

Parts Specification

Air tube volume(ml) 470
Sample holder
diameter(mm)

length(cm)
Sniffing point

diameter(mm) 4
Air flow rate(ml/min) at sniffing 300 200

- VCC(velatile arganic carpounds)

VCC
- vCC
fig. 2-26 10Cmm, 4.7mm, 6.45mm
0.5g Tenax-GR(60/80Cmesh) frit
- Calumn stainless steel capillary

colurn(UAS, Frontier Lab 30mx 0.25mm, C.3 )
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\4

100mm

A

4.7mm

A: Tenax GR(60/80mesh) B: Frit

Fig. 2-26. Schematic diagram of 100mm adsorption tube
fig. 2-27
UAS

200
-196 8

VCC

1:3 dual

column
autlet splitter
flanre iaonization detector(FIC)

detectar system
, Tlame photaretric detector(FPD)

2 E F

,ﬁ‘& —_
onoon >
& H

A: Thermal desorption B: Liquid N2 C: Stainless column D: Outlet
E: FPD F: FID G: Electronic pressure control H: Integrator

splitter
Fig. 2-27. Schematic diagram of on-column cryofocusing gas

chramatography system
. CC Nass
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200

- 0.5 20 cm
UA-1IHT(Frontier Lab.) fig. 2-27 -196
on-column .
3 ’
. 20mil/min , b
1.5 /min fused silica

H-5 (C.32 i.0., 30m leng, C.25  film thickness
- El mode(70eV) CGC Mass(JVS-AM 15Q, Japan)
- CC Mass table 2-5

Table 2-5. Cperating conditions of the on-colurn crycfocusing CC
Mass

Purge & crycfocusing

Purge 200 , (He, 20 /min, 5 min)

Coolant Liquid-N2 (-196 )

Concentration loop UA-1HT (05 id, 20 long)

GC Mass

Gas Chromatography HP-5890 series

Column HP-5(0.32 i.d., 30m long, 0.25 film thickness)
Carrier gas He, 1.5 /min

Temperature 30 (5min)-3 /min-60 (5min)-5 /min-200 (10min)
Mass spectrometer Quadrupole(JMS- AM 150, JEOL)

lonization EI(70eV)

Scan m/z 35 to m/z 400, 400 /scan

3.
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(Clfactary analysis)

Table 2-6

20 panel

Table 2-6. Cdor intensity of both water soluble and insoluble

fraction of swine manure

Dilution H:O Odor intensity* Intensity index**

w/HZO  solubility class composite
Soluble 2 10 5 54

1:1 65
InSoluble 1 2 11
Soluble 3 11 6 83

1:10 83
InSoluble -
Soluble 2 8 7 2 66

1:30 70
InSoluble 1 4
Soluble 3 9 5 1 58

1:50 64
InSoluble 2 6
Soluble 7 6 2 25

1: 100 33
InSoluble 2 3 8

* : Very faintly offensive odacr; = Faintly offensive odar; = Cefinitely

offensive aodar;

**Intensity index :

@D,

@. .

OF

- Strangly offensive ador;

®
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= Very strangly offensive oder

No. of detection multiplied by scores in parenthesis x

water



soluble portion .
water soluble portion x10 , x30 , x50
100 -

water saluble portion

100

10

H«

table 2-24 2-25 -

Table 2-7. Cdor intensity of supernatant portion of swine manure

- 111 -



separated by centrifuge(27,000g, 4 )

dor Odor intensity* Intensity index**
Storage Dilution
ass class composite
Soury 2 8 18
3 1:5 Fishy 1 3 40
days Beany 8 1 19
Soury
1:10 Fishy 10 30 61
Beany 9 1 31
Soury 5 15
1:5 Fishy 6 2 26 63
7 days Beany 1 4 2 22
Soury 1 8 35
1:10 Fishy 2 2 7 38 73
Beany
Soury 2 1 3 19
14 1:5 Fishy 5 4 31 67
days Beany 3 2 17
Soury 1 1 4 1 26
1:10 Fishy 2 7 2 44 76
Beany 2 6
* : Very faintly offensive odacr; . Faintly offensive odar; = Cefinitely
offensive odar; : Strongly offensive odor; : Very strongly offensive odar

**Intensity index : No. of detection multiplied by scores in parenthesis x

@, @, &, @D, O
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Table 2-8. Cdor intensity of precipitate portion of swine manure
separated by centrifuge(27,000g, 4 )

dor Odor intensity* Intensity index**
Storage Dilution
class class composite
Soury -
3 : 5 Fishy 2 5 1 15 35
days Beany 4 8 20
Soury 1 3
: 10 Fishy 6 2 18 45
Beany 2 5 4 24
Soury 3 1 13
© 5 Fishy 4 5 32 67
7 days Beany 2 4 22
Soury -
: 10 Fishy 4 3 21 54
Beany 5 5 33
Soury 1 1 1 9
14 : 5 Fishy 5 2 23 69
days Beany 7 4 37
Soury 3 1 13
: 10 Fishy 6 3 30 66
Beany 5 2 23
* : Very faintly offensive odacr; . Faintly offensive odar; = Cefinitely

offensive adar;

**Intensity index :

@D,

.,

- Strangly offensive ador;

(OB

OF

®
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Table 2-7 2-8

Williars(1984) 10 20

VFA(CZ-CE) , Spoelstra(1977)

penol

Yasuhara Fuwa(1977)
isovaleric, benzoic, penylacetic acid
butyric, isovaleric penylacetic acid

, Bell(1970)

table 2-24
1:5 1:10

)

10,000g

p-cresol

VFA

1:5 (table 2-25)
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Spcelstra(1980) Hammond et al.(1989)

(saury odor)

adar)
- Spcelstra(1980)
steroids
down stream
(PGR) (CB)
PCR 1%, CB 1% 1,3 ,7 ,14
H:0  50% ethancl
Tables 2-9 2-12
steroids
- PGR GB  saponin

28.4mg/9g 19.2mg/g . (1987)
saponin 22 _9mg/g s 42 .Amg/g
saponin
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Table 2-9. Cdor intensity of swine manure stored for 1 day

Odor intensity * Intensity

Partition pH index**
MM 8.53 3 7 6 2 53
MMWS 7.06 3 5 6 4 57
MMWI 7.43 2 2 11 3 61
MMES 7.78 2 3 6 7 64
MMEI 7.14 2 7 9 71
PM 7.88 8 8 2 2 38
PMWS 6.68 7 9 2 2 39
PMWI 6.43 3 6 9 2 50
PMES 7.65 2 4 2 7 69
PMEI 7.38 1 2 13 80
GM 8.56 6 9 3 2 41
GMWS 7.00 3 6 7 4 52
GMWI 6.71 9 5 4 59
GMES 7.93 3 8 6 69
GMEI 7.32 3 4 8 75
* : Very faintly offensive aodor; - Faintly offensive cdor;

Cefinitely offensive odaor;

= Strangly offensive cdar;

**Intensity index

parenthesis x

@,

No.

of
@,

= Vvery strcngly cffensive adcr

detection multiplied by scores

(OB
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Table 2-10. Cdor intensity of swine manure stored for 3 days

Odor intensity *

Partition pH |htenSHy
index**
MM 7.73 3 5 12 69
MMWS 7.69 2 3 11 4 77
MMWI 7.63 6 9 5 59
MMES 8.21 1 5 2 5 -
MMEI 7.36 4 6 10 86
PM 6.29 5 3 8 4 1
PMWS 7.7 3 10 5 2 46
PMW | 7.54 6 8 4 2 "
PMES 6.95 4 3 6 7 56
PMEI 6.66 3 5 9 3 7
GM 7.31 2 5 6 7 28
GMWS 7.18 1 4 8 4 3 64
GMWI 6.95 5 8 3 4 46
GMES 7.24 5 9 4 2 23
GMEI 6.71 3 7 4 6 23
* : Very faintly offersive ocor; : Faintly offersive cdor;  :

Cefinitely coffensive odar;

strangly offensive cdor

**Intensity index :

parenthesis x

@,

No.

of
@,

- Strongly coffensive odaor;

detection multiplied by scores

(OB
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Table 2-11. Cdor intensity of swine manure stored for 7 days

Odor intensity *

Partition pH Ihtensny
index**
MM 7.77 6 5 9 63
MMWS 7.65 8 8 4 72
MMWI 8.01 10 3 7 57
MMES 8.12 2 5 4 4 5 65
MMEI 7.56 2 4 14 90
PM 6.52 5 7 6 2 45
PMWS 7.85 4 8 7 1 45
PMWI 7.78 3 4 7 4 2 58
PMES 6.72 4 4 4 6 2 58
PMEI 6.55 3 4 13 90
GM 6.34 2 5 6 7 58
GMWS 7.56 4 10 5 1 43
GMWI 8.48 6 6 8 42
GMES 8.57 5 11 4 59
GMEI 8.59 2 8 4 6 74
* : Vvery faintly offensive aocor; > Faintly coffensive cdaor; :
Cefinitely coffensive odar; - Strongly coffensive odaor; > Very
strongly offensive cdar
**Intensity iIndex : No. of detection multiplied by scores 1iIn

parenthesis x (D), @, @), @. ©)
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Table 2-12. Cdor intensity of swine manure stored for 14 days

Odor intensity *

Partition pH Ihtensny
index**
MM 8.10 2 3 8 7 75
MMWS 8.07 7 11 1 1 56
MMWI 8.25 7 6 5 2 62
MMES 7.92 6 5 6 3 66
MMEI 8.20 2 5 10 3 74
PM 8.27 6 8 6 40
PMWS 6.53 7 6 3 4 64
PMWI 6.42 2 6 10 2 72
PMES 8.43 5 4 6 5 71
PMEI 8.63 5 12 3 78
GM 8.33 5 10 3 2 42
GMWS 7.81 8 9 3 55
GMWI 8.18 2 5 8 5 56
GMES 6.67 5 15 95
GMEI 6.50 4 16 96
* - Very faintly coffensive codaor; > Faintly coffensive cdaor; :
Cefinitely coffensive odar; - Strongly coffensive odaor; > Very
strangly offensive cdor
**Intensity iIndex : No. of detection multiplied by scores 1iIn

parenthesis x (D), @, @), @. ©)
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pH 7
pH ; 14
pH 8 PV
50% ethancl pH
.14 PV pH Fig. 2-48
sulfide disulfide

pH
sulfanic VCC pH

adar 100
intensity a0
indax

1dcays

EMM BFM | REiA

Fig. 2-28. Cdor intensity of swine manure during field staorage

- 120 -

GM



Fig. 2-29

Fig. 2-30

(FGR) 1% (GB) 1%
Fig. 2-28 D)

Fig. 2-20  2-30
PGR  CB
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odor 1o
intensity
indax

lday ddays fdays l4days

B WS EPrMWE G WE

Fig. 2-29. QCdor intensity of water soluble fraction of swine manure
during field starage

odor  100F7
Intensity o)
index

1day 3days Fdays 14cays

I W PN WG

Fig. 2-30. Cdor intensity of water inscluble fraction of swine manure
during field starage
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50% ethancl

Fig. 2-31 2-32 . Fig. 2-31
ethanol
alcohol
alcohol
Ethanol
(Fig. 2-32).
alcahol

PCR GB ethanol

ES El

. ethanol 14
PGR GB

. GB 14 ethanol
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odor
intansity
index

iday Adavysa Tdays 14dave

BEMMES EFMES WGMES

Fig. 2-31. Gdor intensity of 50% ethancl scluble fraction of swine

manure during field storage

odar
intenaity :
indax ’

lday ddays Tdays Tddays

BHMEI BPME maME|

Fig. 2-32. Qdor intensity of 50% ethanal inscluble fraction of swine
manure during field storage
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- VCC(valatile organic compounds)

(olfactory analysis)

cC cC
Vass (valatile organic corpounds, VCC) VvCC
prafile -
(FGR) 1% (GB) 1%
i ,3 ,7 ,14
VCC profile Figs. 2-33 48 -
Figs. 2-33 2-40 flare ionization detector(FID)
VQGC , Figs. 2-41 2-48 curve
prcfile flare photaretric detector(FFD) VCC
S- -
Figs. curve FID FPC GC
GC Mass curve profile
Figs. 2-33 2-48 VCC profile
FID FFD direthyl sulfide,
direthyl disulfide, methyl chloride -
aolfactary analysis
FID ,

acetic acid, ethyl benzene, p-xylene, styrene

o-xylene

(1996) ;
O"Neill  Phillps(1992)  Bell(1970)
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acetic acid VFA .
FIC VCC prafile
VQC

acetic acid,
ethyl benzene, xylene, stylene

(Figs. 2-37  2-40)

VoC
acetic acid, ethyl benzene, xylene stylene acetic
acid
(Merck, 1996).
methyl sulfide
(FGR) €B)
VCC profile -
VOC PV CM
Figs. 2-33 2-36 acetic acid, ethyl benzene,

p-xylene, styrene, o-xylene i
PGR GB \Velo;
prafile } PCR
GB
oo .
FPC direthyl sulfide dimethyl
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disulfide FIC
- VCC
- PCR GB
dimethyl sulfide dimethyl disulfide profile

PGR GB

CC Mass VCC direthyl sulfide,
nmethyl chloride, 2-methylpentane, 3-methylpentane, dimethyl disulfide,
2-rethyl hexane, heptane, toluene, acetic acid, ethyl benzene, p-xylene,
styrene, o-xylene -

CC Mass Harmond
et al.(1989) GC CC Mass
dimethyl sulfide, dimethyl disulfide ,
methyl pentane, ethyl acetate, p-crescl, indole
. Hobbs et al.(1995) GC Mass dimethyl sulfide
dimethyl disulfide, dimethyl trisulfide

methyl sulfide

- rethyl sulfide
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Legends :

1: Dimethyl sulfide 2 Methyl chloride 3: 2-Methyipentane 4 3-Methylpentane
5 2-Methyl hexane 6 Heptane 7: Dimethyl disulfide & Taluene & Acetic acid;
10: Bthyl benzene 11 p-Xylene 1Z Styrene 13 o-Xylene

Fig. 2-33. Hydrocabonic VOC profile of swine manure stored 1 day
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Legends : .
1: Dimethy] sulfide 2 Methyl chlaride 3 2-Methylpentane 4: 3-Methylpentane
S 2-Methyl hexane 6 Heptane 7: Dimethyl disulfide &f&ume G Acetic acid
10: Ethyl benzene 11 p-Xykne 12 Styrene 13 o-Xylene

Fig. 2-34. Hydrocabonic VOC profile of swine manure stored 3 days
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Legends :
1: Dimethyl sulfide 2 Methyl chlaride 3 2-Methylpentane 4 3-Methylpentane
5 2-Methyl hexane 7 Dimethyl disulfide

Fig., 2-35. Hydrocabonic VOC profile of swine manure stored 7 days
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Y* Dimethyl suifide 2 Methyl chlaride 3 2-Methylpentane 4 3-Methylpentane
5 2-Methyl hexane 6: Heptane 7: Dimethyl disulfide 8 Toluene & Acetic acid

Fig. 2-36. Hydrocabonic VOC profile of swine manure stored 14 days
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1 Dimethyl sulfide Z Methyl chloride 3 2-Methylpentane 4 anvlpame
5 2-Methyl hexane 6 Heptane 7- Dimethyl disulfide 8 Toluene 3 Acetic acid
10: Ethyl benzene 11: p-Xylene 12 Styrene 13 o-Xylene

Fig. 2-37. Hydrocabonic VOC profile of water soluble manures stored 1 day
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Legends :
1: Dimethyl sulfide 2 Methyl chlaride 3 2-Methylpentane 4 3-Methylpentane

5t 2-Methyl hexane 6 Heptane 7: Dimethyl disulfide & Acetic acid
10: Ethyl benzene 11: p-Xylene 12 Styrene 13 o-Xylene

Fig. 2-38. Hydrocabonic VOC profile of water soluble manures stored 3
days
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Legends :
1: Dimethyl sulfide 2 Methyl chloride 5: 2-Methyl hexane 6 Heptane;
7- Dimethyl disulfide

Fig. 2-39. Hydrocabonic VOC profile of water soluble manures stored 7 days
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Legends :
I' Dimethyl sulfide 2 Methyl chloride 7 Dimethyl disulfide

Fig. 2-40. Hydrocabonic VOC profile of water soluble manures stored 14 days
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Legends:
1: Dimethyl sulfide 2 Dimethyl disulfide

Fig. 2-41. Sulfonic VOC profile of swine manures stored 1 day
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Legends:
1: Dimethyl sulfide 2= Dimethyl disulfide

Fig. 2-42., Sulfonic VOC profile of swine manures stored 3 days
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Legends:
1: Dimethyl sulfide 2 Dimethyl -disulfide

Fig. 2-43. Sulfonic VOC profile of swine manures stored 7 days
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Legends:
1: Dimethy!l sulfide 2 Dimethyl disulfide

Fig. 2-44, Sulfonic VOC profile of swine manures stored 14 days
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Legends:‘
1: Dimethyl sulfide 2 Dimethyl disulfide

Fig. 2-45. Sulfonic VOC profile of water soluble manures stored 1 day
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Legends:
1: Dimethyl sulfide 2 Dimethyl disulfide

Fig 2-46. Sulfonic VOC profile of water soluble manures stored 3 days
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Legends:

1: Dimethy! sulfide 2 Dimethyl disulfide

Fig. 2-47. Sulfonic VOC profile of swine manures stored 7 days
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Legends:
1: Dimethyl sulfide = Z Dimethyl disulfide

Fig. 2-48., Sulfonic VOC profile of swine manures stored 14 days

- 143 -

2015/09/08 13:33- @A N9/ H B K
NEEX IR eB3TsE ARiE ) P30 S4S MMS A5 dH SMSH| Y /s8R



4. & ¢

=T koMY o2 E dodle JUEAE AFstn =R A4t
BollAl £33 A1BA steroidd] 4AAZLEANE Lol £ AYS 4
333}t

EExolre o2 dosl= EUZ FHILA} HO9 50% ethanol 2
Y3l 882} F84LE EEE EEste & AHdH Skl
T2} &3 & B odor intensityd 2N, YT AP Ty
2 o] &3ted GCot OC Massolld otalft Voo 2ag waystaxt stach.
=Y =e}r](PGR) o A4tF-4HEH(GB)2] saponin ¥&& £33 PGR &}
B 1%8 Ztz} E2o] Hrlstel WBAF 19, 3¢, 7Y, 14U F Lo
WANF 44 FEE V] YL R Bostdch

I ESnE Q4Zeside o Aade ola7esl slEdRt) odor
AstA Uetden, $4ugo] YREETIA 271 o odor

intensity”7} %
Z7Bte B8 Mo 2 a4 Rol £849E Uehid

}
intensityZ}
ct,

2. FZtEMo] 3 EF Y2 odor intensitys Wx|RX7|ol= 484
cYuolM drieg Fstdden 14d FaFole H|48d EHolA=E
2 =7t &obAch

3. B39 oetE& EHolM 2 odor intensity: u]-&3j4 EYo|A e 7
=7t 8388 Yol u|sle] AoiFez gt AT it} otz Ro)
50% ethanolof 2]3ley UF uAHE HAFc}

4. PGR 1% E+= B 1%& M2 £x9 ZF 74, 1490] FA=EPA 2
7} odor intensity®} VOC Hafo] ZAS & & vehidch

- 144 -

2O1H/00/08 1538 @ NP s e

XS Y /s8R

0

ANBEM: =S EZESE AIZHL U SEH SM2 Mo

tol
1o
0
o
[l
5%
ook



5. CC Nass VvCC dimethyl sulfide,
methyl chloride, 2-methyl pentane, 3-methyl pentane, dimethyl
disulfide, 2-methyl hexane, heptane, taoluene, acetic acid, ethyl

benzene, p-xylene, styrene, o-xylene -

6. VCC acetic acid, ethyl benzene, p-xylene, styrene,
o-xylene dimethyl sulfide, direythyl
disulfide PCR 1%, GB 1%

acetic acid,
ethyl benzene, p-xylene, styrene, o-xylene
direthyl sulfide, direythyl disulfide -

steraoid saponin PGR GB down stream
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3 Sarsaponin

(unifarm) (mash)

(carrier)

steam
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(coating), » »

NHC, HzS

VCC(valatile arganic compounds)

(deodarizer : deodo)

(camplex feed supplement : deodo-pro)

(@) propalis
199 7 5 9 2
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60 2 4

- (L*Y*D) contraol,
low camplex high corplex
&)
1999 10 15 11 13 30
2 4 ,
(O*H*L*Y) contral, DO-50 bC-100
@ NH3 voC
NH:  HeS -
() NH3  HS
Komya kitagawa precision gas
detectars , 250 50g
50 25 1 3
NH:  HZS -
(€)) VCC(velatille organic carpounds)
VCC
- vCC
fig. 2-49 10Cmm, 4.7mm, 6.45mm
0.5g Tenax-CR(60/80mesh) frit
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100mm

A

4.7mm

B: Frit

A: Tenax GR(60/80mesh)
Fig. 2-49. Schematic diagram of 100mm adsorption tube

fad] ==}
aoon =
(s H

A: Thermal desorption B: Liquid N2 C: Stainless column D: Outlet
E: FPD F: FID G: Electronic pressure control H: Integrator

splitter

Fig. 2-50. Schematic diagram of on-column cryofocusing gas

chramatography system
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- Calumn stainless steel capillary

colurn(UAS, Frontier Lab 30mx 0.25mm, C.3 ) -

VOC fig. 2-50 )
200 UAS
column -196 8 -
autlet splitter 1:3 dual
detector system flare iaonization detector(FIC)

, Tlame photaretric detector(FPD) -

Q)
SAS (1989)
’ Duncan
(Snedecor  Cochran, 1980) -
(@) (particle size)
Ro-Tap testing sieve shaker
shaking time 5 sieve

U.S. standard testing sieve NO. 14, 45, 80, 100, 140, 170
(2) Caking action
Propolis  caking
cake . cake

24 cake
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(€)) (mixability)
chloride ion test(Quantab)

Cv 10 -
3.
Saponin  propolis saponin NH<
control sapanin
control (F<0.05)
saponin  propolis 2
1 NHZ
- 3
NHZ
NHZ -
4 2
NH3 »
3
sample

, NH3

Table 2-13. Effect of complexed rixture addition on armonia gas

emission from feces (Cunit - ppm )
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Sampling

Duration Control Low-complex  High- complex
w eek
2nd lday 0.95+ 0.19b 1.43+ 0.38a 1.12+ 0.25ab
3days 1.16+ 0.40 1.62+ 0.48 1.06+ 0.36
4nd lday 0.53+ 0.46 0.48+ 0.50 0.43+ 0.46
3days 0.50+ 0.35 0.18+ 0.17 0.20+ 0.14

* Value with different superscript differ(P<0.05)

Table 2-14. VOC profiles of swine manure stored lday

Elution area(mv.sec)

vocs Low complex High complex
Dimethyl sulfide 792.2 681.5
Methyl chloride 832.7 -

2- Methyl pentane 390.4 11.7

2- Methyl hexane 958.9 568.2
Dimethyl disulfide 462.3 363.3
Acetic acid 91.7 -

p- Xylene 65.3 -

Table 2-15. VOC profiles of swine manure stored 3days
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Elution area(mv.sec)

VOCs
Low complex High complex

Dimethyl sulfide 7717 574.3
Methyl chloride 667.6 162.2
2- Methyl pentane 357.8 29.9
2- Methyl hexane 1082.4 557.3
Dimethyl disulfide 534.4 1132.6
Acetic acid 82.6 80.0
p- Xylene 63.8 41.9

Flame ionization detector(FIC)
VCC  flame photometric detector (FPC) VoC  S-

- wC dimethyl
sulfide, demethyl disulfide, methyl chloride

lon-complex  high-complex
- low—caomplex high-complex
voC

high-camplex  deodorase

NHE Table 2-16

Table 2-16. Emissive NH3 Content in the fecal sample  (unit : ppm )
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Week  Duration Control DO- 50 DO- 100
2nd lday 0.53+ 0.05b 0.53+ 0.05b 0.90+ 0.27a
3days 0.28+ 0.05a 0.13+ 0.05b 0.13+ 0.10b
4th lday 0.65+ 0.13a 0.33+ 0.13b 0.30+ 0.08b
3days 1.15+ 0.26a 0.15+ 0.13b 0.20+ 0.14b
NHE 2 1
DC-100 2 3
4 1 3 DC-50 DC-100
NH3 -
NHZ -
HZS Table 2-17 -
Table 2-17. Emissive H:S Content in the fecal sample (unit : ppm )
W eek Duration Control DO- 50 DO- 100
2nd lday 17.25+ 3.30 14.00+ 3.37 14.75+ 2.75
3days 2501 2501 2501
4th lday 12.75+ 2.22 10.25+ 2.22 12.75+ 1.71
3days 2501 2501 2501
H.S DO-50  DO-100
- 2 4
3 HS 250ppm
» 1 -
HZS
Table 2-18. Particle size analysis of feed mixture, caorplex with
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propolis and scle camplex

Feed mixture Complex + pro Complex
Dgw 839 227 82
Sgw 2.16 2.56 2.05
SA 73.0 3125 714.8
P/IG 18785 3518294 13699433
Dgw : Particle size( ) gw : Standard Cev
SA : Surface area(cri/grar)  F/G : Farticles/gram
table 2-18 -
839 83.93% 350 gram
73cmz, gram 18785 -
propolis 227 350 88
gram 312 _5cmz, gram
3518294 - 82
sieve 88
88 73.13% 82
- gram 714 _8cmz
gram 13699433 -
propolis table 2-19
(carrier) silica pro:silica 4:1
propolis
silica
zeolite propolis pro:zeclite 2:1
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1:1

Table 2-19. Caking index of propaolis camplex

Item ) .
Zeolite Silica
Pro : Add
1:1 A A B B A
2:1 A A B B B
3:1 C A C C C
4:1 C A C C C
A : No caking
B : Noderate caking
C : Extreme caking
table 2-20
cv 10% -
Table 2-20. Mixing efficiency
Low-complex High- complex DO- 50 DO- 100
CV (%) 7.13+ 0.04 6.95+ 0.02 6.88+ 0.05 6.78+ 0.08
4.
. +propolis
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propolis NHE 2

4
NHZ C.7% 1.4%
50 80%
HZS C.7%  1.4%
+propolis
propalis
+propolis VCC VCC
Laow High-complex
839 , propclis
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227 82 ,
Cv 10 -

. Cake silica
zeolite cake

2:1 .
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and odor emissions. PPC Biofilter. long view. TX.

Tanaka, H., Kuroda, K. and Yonaga, M. 1992. Biclogical removal of VFA

fram aninal waste. J. Anim. Sci. Techncl,(Jpn). 63(1):54

3 propalis

- 156 -



1 Propolis

(Srith, 1962; Srith, 1975)

(Alder
Darassa, 1980; Barrow, 1992).
saponin
urease-activity (Preston ,
1987)
(Goodall
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Matsushine, 1978). Russell(1984)

propolis

5km

Cattorini, 1963), propolis

propolis
40 50%,
5%
1989), propolis

propalis

Rowland

, Johnston  (1981)
Flyer(1976)
, Cromell  (1985)
propolis -
- propolis
(Meyer, 1956;
propolis
20 4N, 10%, 10%,

(Chisalberti, 1979, Konig Dustman,
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propolis

(Harbaorne, 1982; Swain, 1977).

300

- propolis , , -

(Chisalberti, 1979) -

Propolis , , » ’
C D ;
(Veyer,
1956) -
Propolis Karimovad(1961)
propolis Lavie (1960),

Kivalkina(1969), Bolshakova(1964), Chernyak(1973)
Tkeno (1994), Matsuno(1992), Metzner  (1979) Takino  Mochida(1982)

(Chisalbert,
1979; Lindenfelser, 1979; Lavie, 1978).
propolis Havsteen(1983),
Donadien(1987), Scheller (1988), Krol (1990)
propolis
propclis propolis ,
(Crochowski , 1985), (Christova, 1985)
, (Scheller , 1988; Matsunoc, 1992) ,
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(Takahama,

propolis
propolis
propolis
propolis
2.
1997
10 5 31

500

1984: Erben-Buss

propolis

15
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26

, 1987)

propolis



10 5

50

10 500 .
19.5%, 3,150 kcal/kg
Table 3-1 .
Table 3-2 - Propolis
100% ethanal 48

Whattman filter paper

30%

1997 4 26 6

Y
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ratary evaporator ethanol
propclis -
1997 3 15
, 3



2)

D

4) Abdominal fat pad

Abdominal fat pad ’ ,
A_C.A.C(1995)

one way-ANCVA(analysis aof variance)

(Steel  Torrie, 1980)

Table 3-1. Feed farmula of experimental diets
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Ingredients %

Corn 60.4
Wheat bran 0.1
Wheat flour 4.83
soybean meal 21.85
Rapeseed meal 3.80
Corn gluten meal 4.40
Yellow grease 0.55
Limestone 0.90
Tricalcium phosphate 1.95
Salt 0.11
HCI- lysin 0.17
DL- mehtionine 0.23
Vit.- Min. mixture 0.71
T otal 100.0
Chemical composition
M oisture, % 12.7
Crude protein,% 19.45
Metabolizable 3134
Energy kcal/kg
Ether extracts, % 3.10
Crude fiber, % 3.50
Crude ash, % 5.60
Calcium, % 1.10
Phosphorus,% 0.70
Arginine, % 1.17
Lysin, % 1.04
M ethionine, % 0.36
Table 3-2. Experimental design Unit: PPM
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Experimental
diets

Treatments

B cC D E F G H J

Propolis

Y ucca extracts
Antibiotics
Arsonic acid
Biomineral

40 80 120 160
150 300

50
50

- 164 -



propolis
@ 3 ), “@ 6 )
Table 3-3, 34 3-5
Table 3-3 3
propolis 16Cppm
701 7419

1,200g 12379

5%
Table 3-4

, propalis 120

2.16 2.17, propalis

Table 3-5
2

40ppm 80ppm

2,199 160ppm 2,192¢g
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@@ 6 )
A
1.74
1,448 1,473g
160ppm
3,163g
2.16
2.11 2.07 4%
2,170g
,182g propolis

2,182g, 120ppm

2,176-2,1759



4,381g 4,239 4,295g

- propclis ,
- 2.03
1.98 1.93 2 5% , propclis
16Cppm G
, (Rowland  Plyer,
1976) (Hays,1978; Hawbaker , 1960; Powley , 1981)
- propalis

- propalis

- propalis

Table 3-3. Effect of feeding ethanol extract propolis, yucca extracts
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and arntibiotics on body performance of broiler chicken by starting
periods(C 3weeks)

Treatments  Body gain(g) Feed intake(g) Feed efficiency
A 701+ 25 1218+ 29 1.74 + 0.03
B 712 + 12 1222 + 13 1.72 £ 0.02
C 729+ 16 1237+ 19 1.70 £ 0.02
D 708 £ 19 1201+ 26 1.70 £ 0.02
E 716 £ 14 1223+ 7 171+ 0.03
F 717+ 7 1201+ 17 1.68 £ 0.03
G 741 £ 13 1231+ 19 1.66 £ 0.02
H 714 £ 15 1208 + 20 1.69 £ 0.03
| 712 £ 13 1216+ 6 171+ 0.04
J 712 £ 14 1202 + 29 169+ 0.01

* There were no significant(p<0.05) difference among all treatments.

* Meant SE.

Table 3-4. Effect of feeding ethanal extract propolis, yucca extracts
and antibictics on bady perfarmance of broiler chicken by finishing
periods(4 6weeks)

Treatments  Body gain(g) Feed intake(g) Feed efficiency
A 1461 + 13 3163 + 41 2.16 £ 0.02
B 1466 + 17 3027 + 56 2.06 + 0.02
C 1458 + 32 3021 + 53 2.07 = 0.05
D 1448 + 11 3057 + 49 211+ 0.04
E 1463 + 61 3072 + 49 2.11 £ 0.06
F 1468 + 19 3047 + 31 2.08 + 0.05
G 1473 + 26 3051 + 48 2.07 + 0.03
H 1456 + 24 3031 + 32 2.08 + 0.02
| 1465 + 27 3037 + 36 2.07 + 0.04
J 1463 + 28 3064 + 31 210+ 0.04

* There were no significant(p<.05) difference among all treatrents.

* Meant SE.

Table 3-5. Effect of feeding ethanal extract propolis, yucca extracts
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and antibiotics on body perfarmance of broiler chicken.

Treatments Body gain(g) Feed intake(g) Feed efficiency
A 2170 + 26 4381 + 59 2.03+ 0.01
B 2182+ 27 4249 + 66 1.95+ 0.01
C 2172 + 44 4258 + 67 1.95 + 0.04
D 2167 + 23 4258 + 71 1.97 + 0.03
E 2182+ 73 4295 + 56 1.98 + 0.04
F 2199+ 24 4248 + 44 195+ 0.04
G 2192+ 35 4282 + 63 193+ 0.01
H 2174 + 34 4239 + 45 1.95 + 0.02
| 2176 + 36 4253 + 30 1.95 + 0.03
J 2175+ 29 4266 + 36 1.96 + 0.03

* There were no significant(p<.05) difference among all treatrents.

* Meanx SE.
propolis
propalis
, propolis , ,
Propalis
Table 6 -
72.7 73.3%, 20.6 21.1%, 4.
4 4.9% -

Table 3-6. Effect of feeding propolis, yucca extracts and antibiotics
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on carcass composition of broiler

Carcass compostion, %

Abdominal fat

Treatment pad M oisture Protein Fat

S (% of body wt.)

A 212+ 0.11 73.7 £ 0.23 20.6 + 0.14 46+ 0.17
B 239+ 0.14 73.4+ 0.29 206 £ 0.16 48+ 0.19
C 216+ 0.14 729+ 0.38 21.0+ 0.10 49+ 0.12
D 247 + 0.16 72.8+ 0.18 21.0+ 0.17 47+ 0.17
E 236+ 0.11 72.7 = 0.30 20.7 £ 0.18 48+ 0.15
F 232+ 0.15 73.0x 0.17 209+ 0.11 44+ 0.17
G 222+ 0.11 72.9% 0.29 21.0+ 0.12 49+ 0.11
H 247 + 0.15 73.2 = 0.30 21.0+ 0.13 43+ 0.12
I 232+ 0.15 729+ 0.39 211+ 0.16 46+ 0.17
J 247+ 0.14 73.6 £ 0.31 20.7 £ 0.18 46+ 0.15

* There were no significant(p<.05) difference among all treatrents.

* Meanx SE.
2.12 2.47%
4.
propclis
120ppm 160ppm , 150
6
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propolis 40, 80,

30Cppm



2,170g 2,174 2,199
, 4,381g
4,239 4,295¢
- propalis
. 2.03
1.93 1.98 .
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(Srith, 1962; Srith, 1975)

propalis
Propolis
-, propolis
(Meyer, 1956; Cattorini, 1963),
propolis -
propolis
- Prapolis
40 50%, 20 49%, 10%, 10%,
5% (Chisalberti, 1979, Konig Dustman, 1989),
propolis , , » ,
propolis
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propolis

(Harbarne, 1982; Swain, 1977).

Propolis Karimovad(1961)

propolis Lavie (1960),
Kivalkina(1969), Bolshakova(1964), Chernyak(1973) Lindenfelser,
(1%67) Ikeno (1994), Natsuno(1992),
Metzner  (1979) Takino  Mochida(1982)

1978).
propolis
Donadien(1987), Scheller

propolis

propalis
(Grachowski , 1985),
, (Scheller

(Takahama,

propolis

500ppm

(Chisalbert, 1979; . Lavie,

Havsteen(1983),

(1988), Krol  (1990)

propolis ,

(Christova, 1985)

, 1988, Matsunc, 1992) ,
1984: Erben-Buss , 1987)

propolis

propolis

100, 200, 300, 400ppm
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1997 9 27 11 8 6
97 9 25
7 4 28
10 280 20%,
3,050kcal , propolis
100, 200, 300, 400ppm 50Cppm
- 1
- Table 3-7
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propolis

10ppm



D

2)

©)

(Steel

one way-ANCVA(analysis aof variance)

Torrie, 1980).

Table 3-7. Feed farmula of experimental diets
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Ingredients B C D E F
Control

Corn 59.7 59.7 59.7 59.7 59.7 59.7 59.7
Wheat bran 3.0 3.0 299 298 297 296 295
Soy bean meal 24.8 24.8 248 248 24.8 248 248
Rape seed meal 2.3 2.3 2.3 2.3 2.3 2.3 2.3
Fish meal 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Yellow grease 2.55 2.55 255 255 255 255 255
Limestone 0.60 0.60 060 0.60 0.60 0.60 0.60
T CP¢) 1.50 1.50 150 150 150 150 1.50
Salt 0.10 0.10 010 010 0.10 010 0.10
Vit.- Min. mix. 0.45 0.45 045 045 045 045 045
HC? -Lysin,

0.06 0.06 006 0.06 0.06 0.06 0.06
98%
D¢ - Meth.50% 0.34 0.34 034 034 034 034 034
Antibiotics,ppm 10
Propolis,ppm 100 200 300 400 500
T otal 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Chemical
composition
Crude protein,
% 20.3 20.3 203 202 201 201 203
ME, kcal/kg 3055 3055 3055 3050 3048 3045 3055
Calcium, % 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Phosphorus, % 0.7 0.7 0.7 0.7 0.7 0.7 0.7

propolis
1
, © 3 ), @ 6 )



@@ 6 )

3-8, 3-9 3-10
Table 3-8 3

propclis

1,172-1,207g

Table

681g

681-713g

propalis 300ppm D
1,1869g

. propalis
, 300ppm 1.66
, Table 3-9 1,257 1,330g
12579 propolis 300ppm
D,E,Frn .
A 1,265¢g ]
propolis 2.34 2.32-2.24
1-5% propolis 300ppm
C,E F -
§ Table 3-10 1,937g
’ 1,9679 , propalis
10Cppm 1,986g, 500ppm F 1,993g, 200ppm
C 19999, 40Cppm E 2021g, 30Cppm D
2041g (p<.05). propolis
30Cppm 30Cppm
30Cppm -

Table 3-8. Effect of Propalis extracts on growth performance of
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broiler chicks by starting period(0-3weeks)

Body gain Feed intake Feed / Gain
Treatments
(9) (9)

Control 681 + 14 1186 + 10 174 + 0.02

A 702 + 10 1178 + 10 1.68 + 0.01

B 688 + 5 1172 + 11 1.70 + 0.03

C 707 14 1207 + 12 171 + 0.02

D 713 + 8 1185 + 23 1.66 + 001

E 691 + 10 1198 + 23 1.73 + 0.01

F 681 + 7 1178 + 17 1.73 + 0.01

eareans in the sare column with different superscripts differ(p<.C5). Nean = SE

Table 3-9. Effect of Propolis extracts on growth perfarmance of

broiler chicks by finishing period(4-6weeks)

Body gain Feed intake )
Treatments Feed / Gain
(9) (9)

Control 1257¢ = 7 2941 10 234a + 001
A 1265tc + 26 2941 =+ 36 233a + 0.02

B 1298¢c + 14 3009 + 5 232a + 0.03

C 1292¢c £ 6 2975 =+ 21 2.30eh + 0.01

D 1328a = 20 2969 =+ 10 2.24b + 0.03

E 1330a + 8 2983 12 2.24b + 0.02

F 1312sb = 4 3005 + 10 2.29h + 0.01

eareans in the sare column with different superscripts differ(p<.C5). Nean = SE

Table 3-10. Effect of Propolis extracts on growth performance of
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broiler chicks

Body gain Feed intake Feed / Gain
T reatments
(9) (9)
Control 1937d  + 20 4127 + 20 213a + 0.01
A 1967¢d + 16 4119 + 26 209%b + 0.01
B 1986kc + 9 4181 + 6 21la + 0.01
C 1999%tc + 8 4182 + 10 209%b + 0.01
D 2041a + 12 4154 + 13 204c + 0.02
E 2021eb £ 18 4181 + 11 207tc + 0.01
F 1993ekc + 11 4183 + 8 210b + 0.01
eareans in the sare column with different superscripts differ(p<.C5). Nean = SE
propalis 30Cppm A
3.7 - 41279
propclis 4154-4183g propalis
2.13 2.09 , propalis
B 2.11 D 2.04 propalis
(p<.05) - 300ppm D
2.04 -
propolis 300ppm
- 50Cpp
propalis (Karimovad,
1961) (Matsuno, 1992; Takino Mochida, 1982)
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300ppm

propolis ,
4.
propolis
propoclis 100, 200, 300, 400ppm
50Cppm 6
19379 propolis 1,986
2 10419 (p< '05) ’
30Cppm D -
4,1279 propolis 4,154 4,183g
- 2.13
propolis 2.11 2.04 (p<-05)
, D .
propolis
5.
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3 Propolis

Propolis

Donadien,1987; Lavis, 1960;
Ghisalbet, 1979; Krol, 1990;
1982). propolis

Ikeno

Kivalkina,

1994, Ilvanovska  ,1995). Propolis

Propolis

propalis
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propolis

- Propolis
@D
600 kg
300 ppm
11.5%, TDN 71.5%,
- 2%(
30:70
@
3
1 2
8kg »
€))
) pH
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0.8%

propalis

3

propolis

0.5%

2kg

0’ 1’ 2’ 3’ 4’



5,6, 7 8 4

20-30ml pH/lon  meter)
pH -
)
15ml 20ml 1500Cg, 4
15 2ml
- (total arino
acid: TAA) auto analyzer(Lachat iInstrument co.,)

- phenal  reagent, hypachlorite
reagent, buffer nitroprusside  reagent quikchem
method(Lachat instrument) hot bath
60 , 630nr )

ninhydrin , hydrazin sultate hot
bath 135 , cooling bath 10 570nm
)
0, 2, 4, 6, 8
500ml 4
50% 50:1 -20
(crude protein) ,

100r1
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- Propolis

@D

Latin square design

2 6
30Cppm
TDN  71.5%
3-11 -
@
€)

600kg g 3x3
3 3
- propalis
17.5%
Table
1 2
40% ’
- 3
1
41mg potassium dichrorate
- Kjeldahl

infrared milk analyzer
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Table 3-11. Formulae of experimental diets

. T reatment
Ingredient Control Y uccal) Propolis?)
Corn 29.60 29.60 29.60
W heat 5.00 5.00 5.00
Wheat bran 11.80 11.77 11.77
Rice bran 5.00 5.00 5.00
Gluten feed 6.00 6.00 6.00
Corn germ meal 8.00 8.00 8.00
Corn gluten meal 0.00 0.00 0.00
Soybean hull 4.20 4.20 4.20
Soybean meal 11.00 11.00 11.00
Rapeseed oil meal 7.00 7.00 7.00
Cottonseed oil meal 4.00 4.00 4.00
Yellow grease 1.80 1.80 1.80
M olasses 3.00 3.00 3.00
Limestone 1.60 1.60 1.60
Calcium- phosphate 0.80 0.80 0.80
Salt 0.50 0.50 0.50
NaHCO; - MgO mixture 0.44 0.44 0.44
Vit.- Min.mixture 0.25 0.25 0.25
Y ucca shidigera extracts 0.00 0.03 0.00
Propolis 0.00 0.00 0.03
T otal 100.0 100.0 100.0
Chemical composition(%)

Crude protein 17.58 17.58 17.58
TDNY) 71.56 71.56 71.56
Calcium 1.02 1.02 1.02
Phosphorus 0.77 0.77 0.77

D Yucca = yucca shidigera extracts 300 ppm
2) Propalis = propolis 300 ppm.

) TCN = total digestible nutrients
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- Propolis

@D
Propalis
5
propolis 30C0ppm
11.7%, TDN 70.55%
Table 3-12 -

@

. 1 2

» 3

(€))
)
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Table 3-12. Feed formula of experinmental diets

. T reatment
Ingredient Control .
Y uccal) Propolisz)

Corn 31.00 31.00 31.00
Milo 11.00 11.00 11.00
W heat 7.00 7.00 7.00
Wheat bran 21.00 21.00 21.00
Rice bran 5.17 5.17 5.17
Gluten feed 4.90 4.90 4.90
T apioka 15.00 15.00 15.00
Yellow grease 0.40 0.40 0.40
Limestone 1.95 1.95 1.95
Calcium- phosphate 0.25 0.25 0.25
Salt 0.50 0.50 0.50
Urea 0.80 0.80 0.80
NaHCO; - MgO mixture 0.40 0.40 0.40
Vit.- Min.mixture 1.00 0 1.00 0 1.00
Y ucca shidigera extracts 0.00 0.00 0.00
Propolis 0.00 0.00 0.00

T otal 100.0 100.0 100.0
Chemical composition(%)

Crude protein 11.70 11.70 11.70

TDNY) 70.48 70.48 70.48

Calcium 0.84 0.84 0.84

Phosphorus 0.54 0.54 0.54

D Yucca = yucca shidigera extracts 300ppm
ZPropolis = propolis 300ppm

) TCN = total digestible nutrients

)
12

( ,  1993) ]
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2kg ,
A_C.A.C (1980)

- Propolis

@D
Propalis

Table 3-13 .

13 1

( total amino acid: TAA)

38. 1mg/100ml

5 7.73mg/100mI
. yucca
. 1 TAA
A 37_6mg/100m1

29.2mg/100mI

, Table 3-14
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Table 3-13. Total amino acid concentration in the ruren fluid after

feeding (unit: mg/100ml)

Time(hr) Control Al Treatments B2)
0 11.7 £ 1.40 10.8 + 0.50 104 £+ 1.25
1 381+ 5098 356 + 7.07 292 + 1.08
2 266 £ 549 257 £ 585 217 £ 071
3 186 £ 157 17.7 £+ 2.36 121 + 1.15
4 111 £ 1.80 9.2 + 0.48 72 = 049
5 7.7 £ 0.66 74 + 1.16 56 =+ 248
6 6.0+ 155 58 + 0.09 6.2+ 122
7 6.4+ 157 59 + 0.03 54 + 0.09
8 78 + 1.06 53+ 0.59 53+ 115

Average 149 £ 212 139 £+ 1.96 11.7 £ 0.96

D A = yucca shidigera extracts 300 ppm
2) B = propolis 300 ppm

There were no significantly(p<.05) difference arong all treatments

Mean + SE
, 13.9mg/100ml , A 13.4mg/100ml, B
10.4mg/100ml propolis
8 1.7 - 3.2 mg/100ml
pH (Table 3-15) 6.92, A €.71, B
6.93 propolis pH
Table 3-16 2
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51.0 A 53.4, B
51.5 -

Table 3-14. Ammonium concentration in the ruren fluid after feeding

. Treatmen
Time(hr) control eatments

Al BY)
0 49 + 020 49 + 017 62 + 0.74
1 139 + 056 134 + 1.66 104 + 0.16
2 123 + 115 139 + 175 104 + 0.17
3 95 + 0.08 954 + 1.29 85 + 0.07
4 48 + 1.12 45 + 064 56 + 0.71
5 28 + 167 17 + 057 27 + 014
6 18 + 025 10 + 0.06 46 + 051
7 20 + 021 05 + 0.09 34 + 016
8 29 + 050 17 + 0.02 32 + 063
Average 6.1 + 064 57 + 0.70 6.1 + 036

D A = yucca shidigera extracts 300 ppm
2) B = propolis 300 ppm

Mean £ SE. There were no significantly(p<.05) difference among all treatments

4, 6 8 .

propolis pH,
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Table 3-15. Change of rumen pH after feeding

Treatments

Time(hr) control
Al B2)
0 700 ¥ 0.05 6.75 ¥ 042 6.98 ¥ 0.25
1 6.87 * 0.05 6.83 ¥ 0.33 7.06 ¥ 0.09
2 6.95 ¥ 0.02 6.69 ¥ 0.27 7.05 ¥ 0.08
3 6.87 ¥ 0.06 6.61 ¥ 0.21 6.82 ¥ 0.25
4 6.90 ¥ 001 6.70 ¥ 0.22 6.84 ¥ 0.11
5 6.83 ¥ 0.01 6.68 ¥ 0.26 6.92 ¥ 0.15
6 6.89 ¥ 0.01 6.66 ¥ 0.30 705 ¥ 0.17
7 6.95 ¥ 0.05 6.77 ¥ 0.26 6.85 ¥ 0.22
8 7.05 ¥ 0.06 6.74 ¥ 0.26 6.77 ¥ 0.09
Average 6.92 ¥ 0.03 6.71¥ 0.28 6.93 ¥ 0.19

D A = yucca shidigera extracts 300 ppm

2) B = propolis 300 ppm

Mean + SE.

There were no significantly(p<.05) difference among all treatrents
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Table 3-16. Rumen microbial protein concentration after feeding

Treatments

Time(hr) control Al B2
0 16.7 ¥ 1.20 158 ¥ 0.97 164 ¥ 1.48
2 510 ¥ 281 534 ¥ 421 515 F 289
4 49.7 ¥ 381 50.2 ¥ 297 522 F 299
6 340 ¥ 180 341 ¥ 319 379 ¥ 137
8 327 ¥ 3.52 334 ¥ 3.79 336 ¥ 3.35
Average 36.8 ¥ 2.63 37.4 ¥ 3.03 38.3 ¥ 2.42

D A = yucca shidigera extracts 300 ppm

2) B = propolis 300 ppm

Mean £+ SE. There were no significantly(p<.05) difference arong all

- Propolis

Propalis

Table 3-17

15.43kg, YSE

YSE

3.42 3.45%

15.48kg

propclis

3-18

8.18-8.19kg
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18.39

1

15_36kg

treatments

7.18-7.9g

18._36kg

3.41 3.42%

18.25kg



1.18 YSE 1.19 propalis 1.20
- 1.51x10
¢ 1.52x104 /ml , 11.6x0¢  11.91x104
- 1

Table 3-17. Effect of feeding yucca shidigera extract(YSE) and

propolis on dry matter intake of Holstein cows

Treatments

Control Y SE Propolis
Item M e a n M e a n M e a n
SEM ) SEM SEM

Feed Intake,

kg/cow/day 725 = 0.26 729 £ 0.30 7.18 £ 0.32

Concentrate

Silage 8.18 =+ 0.38 819 + 042 8.18 £+ 0.46
Total DMI7) 1543 + 0.64 1548 = 0.72 1536 =+ 0.74

1) SEM = standard error of mean

2)DVI = dry matter intake

There were no significantly(p<.05) difference arong all treatments
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Table 3-18. Effect of feeding yucca shidigera extract(YSE) and pro-

palis on milk praduction and compositicon of Holstein cow

Treatments

Control Y SE Propolis
Item Mean SEM]I) M ean SEM M ean SEM
Milk yield, 18.25 = 0.68 18.39 =+ 0.53 1836 + 051
kg/cow/day
Fat 345 = 0.03 342 £ 0.02 344 = 0.01
Crude protein 341 + 0.05 343 = 0.02 342 + 0.01
Milk / DMI2) 118 + 0.01 119 + 0.02 120 £ 0.02
4%FCMY3), 16.74 = 0.69 16.79 = 043 16.82 + 044
kg/cow/day
TBC4Y,number/ml 152 x 104 152 x 104 151 x 104
SCCE),number/ml 11.64 x 104 1194 x 104 11.76 x 104
D SEM = standard errar of rean 2) DVl = dry matter intake
) FCM = fat corrected milk 2) TBC = total bacterial count
) SCC = samatic cell count
There were no significantly(p<.05) difference arong all treatments
- Propolis
Propalis
Table 3-19 -
propalis 300ppm
1.05kg 1.04kg propalis
1.07kg
- 11.01kg
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Table 3-19. Effect of feeding yucca shidigera extract(YSE) and

propolis extract on body perfarmance of Harwoo during finishing

periad
Treatments
Control Y SE Propolis
[tem Mean SEJ) M e a n M e a n
SE SE
Feed intake(kqg)
Concentrate 951 £+ 0.12 952 + 0.13 9.66 £+ 0.18
Rice straw 150 £+ 0.01 147 + 0.01 151 £+ 0.02
TDMI2) 11.01 + 0.13 1099 + 0.13 11.16 + 0.20
ADG?),(kg) 105 £ 0.05 1.04 =+ 0.05 1.07 £+ 0.06
DMI per gainy 1052 £ 0.39 1068 £ 0.43 1049 £ 0.39
(kg/kg)
1D SEM = standard errar of mean 2) TDMI = tctal dry ratter intake
) ACG = average daily gain 2) CMI = dry matter intake per gain
There were no significantly(p<.05) difference arong all treatments
10-99%g propclis 11.165kg
10.52 10.68 propalis
10.49 -
propolis
» Table 3-20 - 3
347 367kg , (BFD)
8.8 9.5mm propalis
- (REA)
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79 propolis 77.3 75.6

68.0 68.7 cm .
, 3.25 4.0
propolis 4.38
4.25 4.50 , 2.50 2.75
, Table 3-21 -
€8% (19%5) 21
71% -
(1987
23
(1995)
. 20.1%, 20.2 20.5%
, 7.5%  8.2% , 1.3 1.45%
. (1995)
21
Anderson , 1984) ,
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Table 3-20. Effect of feeding yucca shidigera extract(YSE) and
propolis extract on carcass traits during finishing

period in Korean native bulls.

Treatments

Control Y SE Propolis
[tem M e an M e an M ean SE
SEJ) SE
Slaughter weight, kg 575 = 19 585 + 9 615 = 19
Yield traits
Carcass, weight, kg 347 = 12 349 + 6 367 = 10
BFTZ), mm 88 + 06 88 + 11 95 = 0.06
REA?Z, Cm2 790 £ 23 756 £ 24 773 £ 46
MPI4), score 68.7 £ 0.2 68.7 + 05 68.0 + 09
Quality traits
M SE), score 3.25+ 0.48 400 + 041 438 + 0.99
M C€), score 425+ 0.25 450 + 0.50 425 + 0.25
FC7), score 250+ 0.29 275 + 025 275 + 025
1 SE = standard error 2) BFT= back fat thickness(mm)
) REA= rib eye area (cm) £) MP1= meat production index
) NS = marbling scare €) MC = meat calor 7) FC = fat color
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Table 3-21. Effect of feeding yucca shidigera extract(YSE) and

propolis extract on chemial corpestion of strip loin.

Treatments

Iltem Control YSE Propolis
__________________ %
M oisture 68.25 67.88 67.60
Crude protein 20.45 20.48 20.10
Ether extract 8.91 9.39 9.66
Crude ash 142 1.39 1.44
4.
Praopalis propclis
300ppm »
’ ’ pH
18.25kg propalis

18.39 18.36kg
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BCD  SS 35Cppm - 150ppm, 50Cppm
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1999) 8.15% 84 8%

96%
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199 7 5 9
2 0 - (L*Y*D)
50 60kg Control ,
5 2 .
propalis (camplex supplement)
3 (control, ,
), 3 - (L*Y*D)
C 7.3kg) ( 50kg) 9
- CrzC3 0.25% 4 2
1 2 60
24 1
ACAC  (1990) , bamb
calorimeter (Parr Co., USA), spectraphotometer (Kontron 942)
6 NHCI 24 105

Phenylisothiocyanate(PITC)
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uw

Phenylthiocarbamate (FPTC) HPLC (Waters 486)
(254nm) - CrcC:
Crio: (%) (%)
=100- (100 x )
Crio: (%) (%)
propolis
dry ice 4 -1
hammer-mill ,
-10
saponin
Table 3-23 -

SAS program(1985)  ANCVA

Table 3-22. Addition rate of camplex supplement to the diet
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Control Low complex High complex
Propolis(%) 0 0.06 0.12
Deodorizer mix (%) 0 0.075 0.15
Sub total(%) 0 0.135 0.27
Feed mixture(%) 100 99.865 99.73
T otal(%) 100 100 100

Table 3-23. Formula & chemical camposition of experimental basal diet

Item %
Ingredients
Corn, yellow 25.00
W heat 33.06
Soybean meal(44%) 25.62
Wheat shorts 5.00
Animal fat 5.42
M olasses 3.50
Tricalcium phosphate 1.00
Limestone 0.40
L-Lysine- HCl 0.09
Salt 0.26
Vit and mineral mixa 0.10
Antibioticsb 0.05
Additives 0.50
T otal 100.00
Chemical composition
Crude protein 17.70
Crude fat 7.33
Crude fiber 2.76
Crude ash 4.40
Calcium 0.60
T otal phosphous 0.55
Lysine 0.97
DE( [/ ) 3,500

a Supplied per kg diet 8,000 IU vitamin A, 1,500 IU vitarin D3, 40 IU vitarin E, 1.5mg

vitarin K3, 1.0rg thiarine, 4.0mg riboflavin, 2mg vitamin B6, 20

vitarin B12, 12rg

pantathenic acid, 20rg niacin, 0.1mg bictin, 0.6mg folic acid; 60mg Fe, 15mg Cu, 25mg

Mn, C.2rg 1, 0.25mg Se.

b Flavorycin 5g
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procedure 5%
Buncan -

3.

Table 3-24

2.34,

0.13, 0.05
2.56

Table 3-24. CGrowth performance of finishing

supplemented with corplexed medicated rixture

2.26

pigs fed diet

Item Control Low complex High complex
Average daily gain( ) 0.84+ 0.06 0.83+ 0.01 0.89+ 0.07
Daily feed intake( ) 221+ 0.16 2.34+ 0.01 2.26% 0.00
FIG 2.66x 0.4 2.82+ 0.06 2.56x 0.19

Table 3-25 3-26
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- Table 3-25 ,

(P<0.05). sarsaponin

Table 3-26 »

(P<0.05).

(P<0.05).

Table 3-25. Effect of feeding complex supplerent on nutrient

digestibility of starter and groning pigs diet.

Complex supplement

ContrF)I | (mg/kg) SEY)
(No medication) Low High
Starter
Dry matter 76.44 74.83 75.12 1.91
Crude protein 70.68 70.61 72.25 1.20
Gross energy 76.11 75.38 76.61 1.87
Grower
Dry matter 69.54 70.86 70.13 151
Crude protein 66.63b 69.65a 72.43a 2.94
Gross energy 67.09 68.82 68.27 1.72

1) Pooled standard error.

éb Values on the sare line without a comron superscript differ (P<0.05).
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Table 3-26. Apparent fecal digestibility of amino acids as affected

by feeding complex supplement in growing pigs.

Amino acid Control Complex supplement SE)
(No medication) Low High
Indispensable, %

ARG 83.93b 85.36¢b 88.03a 1.93
HIS 75.73 78.92 84.80 4.48
ILE 80.66b 88.75a 88.68a 4.06
LEU 60.24b 8l.47a 75.90a 9.64
LYS 80.79 80.07 80.65 181

MET 78.82 76.92 78.38 1.22
PHE 80.54b 88.14a 88.53a 3.95

THR 83.25 83.64 86.05 1.52

VAL 69.95b 78.20a 74.72¢b 3.80

Sub- mean 77.10b 82.38a 82.86a 2.94
Dispensable, %

ALA 59.36b 69.37a 72.28a 6.07

ASP 61.78b 77.70a 78.92a 8.36

GLU 42.39b 62.17a 63.14a 10.29

GLY 78.51 74.18 77.14 2.23
PRO 71.40 76.25 73.72 259
SER 77.67b 85.31a 85.75a 4.05

TYR 67.68 73.85 72.64 3.36

Sub- mean 65.54b 74.12a 74.80a 4.66
Total, % 71.32b 78.25a 78.83a 3.79

1) Pacled standard errar.

éb Values on the sare line without a comron superscript differ significantly (p<0.05).
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5 propolis

propolis
1.
(issue)
(Council Directive 70/524/EEC, =70. 11.23) (Cauncil
Regulation EC 2821/98) 1998 12
propolis propolis
propolis B
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—-glucosidase flavonecid flavonaid

aglycones -

(Crange et al_,1990; Krol et al.,1993; Aga et
al_,1994; Park et al.,1998). C ) 50%, C )]
30%, ( ) 10%, ( ) 5%

5%

propolis
(Park, 1998).
propolis ’ , »
propolis
propolis propolis
2.
199 7 5 9
2 60 - 50 60kg
(L*Y*D) Control, Propolis 300ppm(pro-300)
Propolis 600ppm(pro-600) 3 5

2 -
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Propolis

propolis 3 (Cantral,
pro-300, pro-600), 3 -
(L*Y*D) ( 7.1 kg) ( 50.2 kg)
9 -
- CrzC3 0.25% 4 2
1 2 60
24 1
ACAC  (1990) , bomb
calorimeter (Parr Co., USA), spectraphotometer (Kontron 942)
, 6 NHI 24 105
Phenylisothiocyanate(PITC)
Phenylthiocarbamate (FTC) HPLC (Waters 486) w
(254nm) ) Cracs

Crio: (%) (%)
=100- (100 x )
Crio: (%) (%)
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59

conial tube 2 ethylacetate 6
400rpm 5 4.2
- chlaraform
hexane  1:1(v/v) 1.4
0.7
HFLC Injection volume 20 , Y
Bondapak C18 ,10  cclumn (3.9x 150mm) Kontron 422 HPLC

purp, detector 430A, thermostat controller 402(50c)

- CHXCH, CHXCCOH, HzC 60:35:5
- chromatogram 272 -
propolis
dry-ice 4 :1 harmer-mill
-10
Propolis Table 3-27 contral
propolis , Pro-300,
Pro-600 -
Table 3-28 -
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Table 3-27. Propolis addition rate

to the grawing pig diet

(unit : %)
Control Pro- 300 Pro- 600
Propolis 0 0.06 0.12
Feed mixture 100 99.94 99.88
T otal 100 100 100
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Table 3-28. Formula and chemical camposition of experimental basal

diet
Ingredients (%)

Corn, yellow 25.00
W heat 33.06
Soybean meal(44%) 25.62
Wheat shorts 5.00
Animal fat 5.42
M olasses 3.50
Tricalcium phosphate 1.00
Limestone 0.40
L-Lysine- HCl 0.09
Salt 0.26
Vit and mineral mixa 0.10
Antibioticsb 0.05
Additives 0.50
T otal 100.00

Chemical composition(%)
Crude protein 17.70
Crude fat 7.33
Crude fiber 2.76
Crude ash 4.40
Calcium 0.60
T otal phosphous 0.55
Lysine 0.97
DE( [/ ) 3,500

a Supplied per kg diet : vit-A 8,000 IU, vit-C31,500 IU, vit-E40 IU, vit-K3 1.5rg,

thiarine 1.0rg, riboflavin 4.0mg,

niacin 20rg, hiotin 0.1mg,

Se 0.25ng.
b Flavorycin 5g

* Calcullated value

folic acid 0.6mg;
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vit-B6 2mg, vit-Bi2 20

Fe 6Qmg,

pantothenic acid 12ng,

Cu 15rg,

vn 25rg,

1 0.2mg,



SAS  program(1985)
procedure >, S

(Snedecar  Cachran, 1980)

Table 3-29 Propalis
propolis

propolis 600

propolis 300 600

propolis 600 propclis 3C0

- propalis 600

Propolis 600
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Table 3-29. Crowth performance of finishing pigs fed diet

supplemented with propolis

Propolis
Item Control
300 600
Average daily gain( )  0.84+ 0.06 0.85+ 0.13 0.86+ 0.13
Daily feed intake( ) 2.21+ 0.16 2.25+ 0.00 2.07+ 0.00
FIG 2.66x 0.4 2.68+ 04 240+ 0.29
Propalis Table 3-30 3-31
- Table 3-30 »
propalis 600 mg/kg
propolis 300 mg/kg (P<C.05)
propalis (P<0.05).
propolis -
Table 3-31 »
, , propalis 600rg/kg
(P<0.05) , propalis 300 600 mg/kg
(P<0.05) )
propolis
(P<0.05). )
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Table 3-30. Effect of feeding propolis on nutrient digestibility iIn

starter and grawing pigs

Control Propolis (mg/kg)
SE))
(No sarsaponin) 300 600
Starter
Dry matter 75.77b 74.50b 77.49 0.87
Crude protein 71.32 70.36 71.94 194
Gross energy 76.97b 77.03b 78.11a 0.97
Grower
Dry matter 69.87b 74.86a 73.72a 3.02
Crude protein 67.44b 7351a 73.72a 4.42
Gross energy 68.13b 73.65a 72.12a 2.87

D Pooled standard error.
& Vvalues on the same line without a cormon superscript differ

(P<0.05).
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Table 3-31. Apparent fecal digestibility of amino acids as affected
by feeding propolis in growing pigs.-

Amino acid contro Propolis (mg/ka) SEJ)
(No Propoalis) 300 600
Indispensable, %

ARG 83.93b 84.40b 87.10a 144
HIS 75.73c 83.43b 86.01a 4.67
ILE 80.66 86.59 86.70 4.18
LEU 60.24b 70.45zb 76.06a 7.35
LYS 80.79 80.61 81.15 3.48

MET 78.82 64.51 71.17 7.42
PHE 80.54 84.96 85.35 342

THR 83.25 79.56 80.40 5.68

VAL 69.95b 80.47a 81.48a 5.74

Sub- mean 77.10 79.44 81.71 2.62
Dispensable, %

ALA 59.36b 69.63a 72.24a 6.07

ASP 61.78b 79.15a 80.26a 9.45

GLU 42.39b 61.55a 64.68a 10.78

GLY 78.51 78.19 78.42 1.15
PRO 71.40 81.42 83.19 5.87
SER 77.67 83.36 84.70 3.79

TYR 67.68 68.52 71.24 2.20

Sub- mean 65.54b 74.55a 76.3% 5.13
Total, % 71.32b 76.99a 79.05a 3.66

D Pooled standard error.
& Vvalues on the same line without a cormon superscript differ
significantly (p<0.05).
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caffeic acid (3-4-dihydroxycinnamic acid), p-couraricacid (4-hydroxy
—-cinnamic acid), cinnamic acid(3-phenyl-2-propencic acid) and rutin

(flavane glycaside) 4 HPLC

(FAC, 1996)

(Lavie. 1976).

» 160
(CGreen-way et al., 1990) ,
4 , caffeic acid (3.4-dihydroxy
cinnamic-acid)
Caffeic acid antiviral

activity(Konig and Dustmann, 1985), anti-bacterial activity
gram-positive and gram-negative micro-organisrs(Villanueva et
al_,1970) , anti-inflamratory activity.(Bankova et
al.,1983) )
Table 3-32. Fig.- 1, 2

caffeic acid (3.4-dihydroxycinnamic acid)
0-25ppm, G.19ppm , p—caumaric acid (4-hydroxycinna
-mic acid), cinnamic acid(3-phenyl-2-propencic acid) rutin

(flavaone glycoside) -
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Fig. 3.

caffeic acid (3.4-dihydroxycinnamic acid), p-couraric acid(4-hydroxy
—-cinnamic acid), cinnamic acid(3-phenyl-2-propencic acid)
rutin(flavone glycoside)

peak

peak

Fig. 4, 5
caffeic acid (3.4-dihydroxycinnaric acid), p-coumaric acid (4-hydroxy
—-cinnamic acid), cinnamic acid(3-phenyl-2-propencic acid) rutin

(flavone glycoside) , peak

peak

Table 3-32. Compecsition of caffeic acid (3.4-dihydroxycinnamic acid)

fram chicken®s chest and chicken®s leg

caffeic acid(3,4- dihydroxycinnamic acid)

chicken's chest 0.25ppm

chicken's leg 0.19ppm
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Fig 3-1. HPLC diagram for breast muscle of broiler fed propolis
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Fig 3-2, HPLC diagram for drumstick of broiler fed propolis
% 2.31 CAFF : caffeic acid (3.4-dihydroxycinnamic acid)
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Propolis
- Propolis
Propalis
60
Propalis
propalis
. Pro-6Q0
pro-300
Pro-300 €00
Pro-600
) Pro-300 €00
Pro-300 600
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- Propolis propolis
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eucca-extract

(Crommell et al. 1985).

eucca-extract

saponin

(Deodarizer)

gas
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- (Deodarizer :DO)

saponin
alginate , »
cheto-aligosaccharide(caos)
1999 10 15 11
13 30 (O*H*L*Y)
Control, CO-50, DC-100 3 - 36
C 62.02+ 7.16kg) 6
DC-50 DC-100 .
Table 3-33
Table 3-33. ¢))
T reatment
Control Deodo- 50 Deodo- 100
Item
Deodorizer 0 0.7 14
Feed mixture 100 99.3 98.6
T otal 100 100 100
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Table 3-34.

(%)

35.7
14.2
15.0
12.0
13.68
3.0
3.0
0.54
0.26
3 1.34
0.28
0.555

( ) 0.075

0.07
C.T.C(16.7%) 0.06

0.04

100.0

11.71
16.67
7.27
4.10
4.46
0.65
0.56

Table 3-34

100kg Multiple rixer

Pellet
bach 5%

Pellet 5.7vm  die feeder
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1200rpm
pelleting pellet
3 cooling -

pellet hardness durability table 3-35

Table 3-35. Hardness and durability of pellet diet

Control DO-50 DO- 100

hardness( / ) 1.84+ 0.31 2.8+ 0.21 3.85+ 0.42
durability (%) 93.8+ 0.1 93.15+ 0.05 92,57+ 0.03
pellet DC-100>D0-50> ,

Zeolite illite

. DC-50
DC-100 -
Cr203 0.25% 4 2
1 2 60
24 1

ACAC  (1990) , bamb
calorimeter (Parr Co., USA), spectraphotometer (Kontron 942)

, 6 NHCI 24 105
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Phenylisothiocyanate(PITC)

Phenylthiocarbamate (FTC) HPLC (Waters 486) w
(254nm) . CrcC:
Crio: (%) (%)
=100- (100 x )
Crio: (%) (%)
SAS (1985)
Duncan

(Snedecor  Cochran, 1980) -

3.
0.94+ 0.02, [GC-50
1.01+ 0.02 DC-100  0.88+ 0.G3 CC-50>CC-100>
2.57+ 0.06, DC-50 2.71+ C.14 DC-100 2.63+
0.13 CC-50>CC-100>
- 2.73, DC-50 2.62+ 0.09 DC-10C 2.68

+ 0.06 DO-50>DC-1000>
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Table 3-36. Crowth performance of swine

T reatment
ltem Control DO- 50 DO- 100
ADG( ) 0.94+ 0.02 1.01+ 0.02 0.98+ 0.03
ADFI( ) 2,57+ 0.06 2,71+ 0.14 2.63+ 0.13
FIG 2.73+ 0.00 2.62+ 0.09 2.68+ 0.06
Deodarizer Table 3-37 3-38
- Table 3-37 ,
DC-1C0 DO-50
(P<0.05)
- DC-100
’ BO-50
(P<0.05).
Table 3-38 »
s deadorizer
(P<0.05).
deadarizer
DC-100
(F<0.05). .
» » » deodarizer
(P<0.05).
DC-100 (P<0.05)
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Table 3-37. Effect of feeding deodarizer on nutrient digestibility in

starter and grawing pigs

Control
DO- 50 DO- 100 SEJ)
(No sarsaponin)

Starter
Dry matter 75.12b 75.35b 76.37a 133
Crude protein 70.15 69.58 70.22 212
Gross energy 77.21 77.14 76.15 1.79

Grower
Dry matter 68.75b 68.66b 74.77a 2.75
Crude protein 67.83b 65.25b 74.57a 3.54
Gross energy 67.54b 66.70b 72.88a 341

1) Pacled standard erraor.

étc values on the same line without a cormon superscript differ (P<0.05).
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Table 3-38. Apparent fecal digestibility of amino acids as affected

by feeding decdaorizer in growing pigs

Control
Amino acid _ DO- 50 DO- 100 SEJ)
(No sarsaponin)

Indispensable, %

ARG 83.93 82.60 82.68 0.85
HIS 75.73b 81.24a 82.62a 3.23
ILE 80.66a 69.77c 73.49b 481
LEU 60.24b 70.71a 73.70a 6.17
LYS 80.79 80.30 82.05 1.77

MET 78.82a 71.34b 77.3% 3.59
PHE 80.54a 75.60b 79.97a 248

THR 83.25a 73.04c 78.46b 4.49

VAL 69.95¢c 73.83b 77.00a 3.10

Sub- mean 77.10eb 75.38b 78.59a 1.49
Dispensable, %

ALA 59.36¢ 64.99b 68.31a 3.96
ASP 61.78b 85.31a 87.90a 12.49
GLU 42.39c 50.04b 55.99a 5.99
GLY 78.51a 74.34b 77.22a 1.88
PRO 71.40b 82.99a 84.78a 6.34
SER 77.67b 79.92¢b 82.48a 219

TYR 67.68 62.08 66.83 2.87

Sub- mean 65.54¢ 71.38b 74.79a 4.08
Total, % 71.32b 73.38b 76.69a 2.39

1) Pacled standard erraor.

éb Values aon the sare line without a comron superscript differ significantly (p<0.05).
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(P<0.05).

deodarizer

deodorizer

deodorizer

deodorizer
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propolis

cross-contamination

1997 7 1
flavonoids
HACCP
brand
propalis
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propolis

brand

2 Propolis

g7
WTO

flavonocids  propolis -

« . , , )

crude propolis ethanal

propolis
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2. Propolis

propolis
€I 97%, 90%, 80%,
0%, 60%, 50%, 40%, 30%, 20%  1C% 300mI 30g
2 magnet stirrer Whatran filter No.4
evaporatar  ethancl
1) Ethanol propolis
Ethanal propolis Table 4-1
97% ethancl 60%
30g 14g propolis 46.6%
50% 50%
50% ethanal 6g propolis 20%
40% ethancl 49 propolis 13.3%
30% ethanal 10% 29
6.6% -
ethanol 60% -
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Table 4-1. (D) propolis(300) ethanol
(ethanol) (D -(@ -

97 14 46.6

90 14 46.6

80 14 46.6

70

14 46.6

€0 14 46.6

50 6 20.0

40 4 13.3

30 2 6.6

20 2 6.6

10 2 6.6
Table 4-2. 97% ethancl propalis

(QIEGOILOILO) C JC )

)| 59%)| 52 | 39 |46.6) 48 40 56 30 43
a)="%
2) 97% ethanol proplois
Table 4-2 propolis
97% ethanol propolis
A 5%
56%
propolis

C 3% 30%
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3. propolis

D

Table 4-3. Propolis

in vitro

Strains

1. Staphylococcus aureus - NCTC 56633 - hem
2. Staphylacoccus epideris - ATCC 12228

3. Staphylococcus agalactiae - ATCC 13813
4_ Streptocaccus fyogenes - ATCC 21059

5. Staphylacoccus uberis - ATCC 27958

6. Prateus wulgaris -

7. Clostridium perfringens - ATCC 36295-4
8. Corynebaterium pyogenes - IVR 2001

9. Klebsiella pneumoniae

10. Escherichia coli - ATCC 10536

Brain-heart-infusion broth
Brain-heart-infusion agar
Brain-heart-infusion broth
Brain-heart-infusion agar
Brain-heart-infusion broth
Brain-heart-infusion agar
Brain-heart-infusion broth
Tryptic soy agar
Brain-heart-infusion broth
Tryptic soy agar
Escherichia coli broth
VacCankey agar

Cook-Meat broth
Brain-heart-infusion agar
Brain-heart-infusion braoth
Brain-heart-infusion agar
Escherichia coli broth
VacCankey agar
Escherichia coli broth
VacCankey agar

Table 4-3
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- DvSC(dinmethyl sulfoxide)

propolis 6 paper disc 15
35+ 1

positive caontrol penicillin ampicillin
(disc pctency : 10 ) quinclane
norfloxacin (disc potency : 10 ) propolis
50,000ppr 10 Sppm -

1) propolis
Fig.4-1
Staphylococcus uberis 50,0C0ppm

penicillin
ampiciillin norfloxacin

- propolis  ampicillin

- propolis disc
propolis

flavonoids

Fig.4-2

Staphlococcus aureus
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50,000ppm
50,000ppm

Fig.4-3

pneumoniae

Fig.4-4

propolis

Fig.4-5

uberis

50,000ppm

5,000ppm

Sppm

Fig.-4-1 ampicillin Klebsiella
propolis 50,0C0ppm

Praoteus wulgaris
50,000ppm ampicillin
Staphylococcus  agalactiae Staphylococcus
3 propolis 50,00Cppm 5,000ppr
propolis Gram (+)
mE o E

Fig. 4-1. Staohvlocaccus uberis(10&/ml)

propolis
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Inhibition 2% mr

e mEnC e |

Fig.4-2. Staphylacoccus aureus(10e/nl)
propolis

E
=
=
E
E
=
E
& SO SHH) B A0 5 arpialin - nodceam
o
| mas m R owpl |
Fig-4-3. Klebsiella pneumoniae(10e/nl) propolis
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Inhikition Y% -
b2
|

50000 H000 00 50 5 anpicilin  rorokachn
P
| B m g O#re
Fig.4-4. Proteus vulgaris(10#/ml) propolis

Inhitsition W9 mr

50000 S000 00 B 5 ampicilin norexasin
2217

| ) EES OMIR |

Fig.4-5. Staptrylacoccus agalactiae(10&/ml)
propalis
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Inhittion &% = mn

E0000 5000 500 54 5 ampiclin - norfloxacn

| mE= s o# 2|

Fig.4-6. E. cali(1C«/n) propolis

Fig.4-6 Gram (-) E. cali
ampicillin 3 propalis
50,000ppm
5,000ppm

2) ethanol propalis

Propolis ethanol
Table 4-4, 4-5 4-6
80% ethanol propolis  grar(+)
. 80%  ethancl
propolis

flavonoids
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Table 4-4. ethanol propolis  Staphylococcus
agalactiae

prophylen
Ethancl 97% | 90%| 80% | 70% | 60% 100%
-glycol
inhibition-(mm)| 2 2 4 2 1 N.D. N.D.
N.D. = no detectable
Table 4-5. ethanol propolis  Staphylococcus
aureus
prophylen
Ethancl 97% | 90%| 80%| 7Q% | 60% | 100%
-glycal
inhibition-(mm)| 2 1.8 3 2 2 N.D. 1
N.D. = no detectable
Table 4-6. ethanol propolis  Streptococcus
Fyogenes
prophylen
Ethanol 97% | 90% | 80% | 7C%| 60% 100%
-glycol
inhibition-(rm)| 1.5 2 3 1 1| N.C. 0.8
N.D. = no detectable
Table 4-7. ethanol propolis  Proteus wlgaris
prophylen
Ethanol 97% | 90%| 80% | 70% | 60% | 100%
-glycol
inhibition-(™m)| N.C. |N.D. | N.D. | N.D. | N.D. | N.D. N.D.
N.D. = no detectable
Table 4-8. ethanol propolis  Klebsiella
pneumoniae
prophylen
Ethanol 97% | 90% | 80% | 70% | 6Q% | 100%
-glycol
inhibition-(™m)| N.C. | N.D. | N.D. | N.D. |N.D. | N.C. N.D.

N.D. = no detectable
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Table 4-9. ethanol propolis E. coli
prophylen
Ethanol 10C% | 90% | 80% | 70% | 60% 100%
-glycol
inhibition-(vm)| N.C. | N.D. | N.D. | N.D.| N.D. | N.D. N.D.
N.D. = no detectable
3 Propolis
propclis
Balb/C mice propalis 10 in vivo
- T
cytokine  interleukin-11 in
vitro -
1. Propolis 1in vivo
D
6 Balb/C mice nale
2) = Table 4-10 -
D
thymus, spleen, Hliver, blood, serum

4) Flowcytometry

Propolis mice T-

propolis
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Table 4-10.

- MSK-97010 - 10
= Pronolis( D) : Per Cral
Vehicle : Tween 80 : Balb/c Mice. Male

© 97.6.21-97.8.10

[ 1< >
| (mg/kg) | (“/group)| (g )| (mi/kg)| (mg ) Crl ) Sl
300 20 20 |[10mi/ka|150ma + 300ulTween80 + 4.7ml PBS
100 20 20 [10mi/ka| 75ma + 150ulTween80 + 4.77mIPBS
50 20 20 |10mi/ka| 25ma + 100ulTween80 + 4.9ml PBS
15 20 [10mi/ka| Oma + 100ulTween80 + 4.9ml PBS
15 20 [10mi/ka| Oma + 300ulTween80 + 4.7ml PBS
15 20 |10ml/kg| Qmg ~ —=> 5.0ml PBS |
R = -1 225ma --> 15.0ml
7 = 1.575ma -—> 105.0ml
2 3.150ma  -—> 210.0ml
3 = 4.725ma -—> 315.0ml
4 6.300ma -—> 420.0ml
5 = 7.875ma -—> 525.0ml
10 : 15,750mrg -—> 1,050.0ml
[ 1 < >
(mg)
| (ma/kg) (group) | (g)| (mizkg) |/ (mD) Crl)
300 20 20 10mi/kg 30mg/ml Eml
150 20 20 10mi/kg 15mg/ml Sml
50 20 20 10mi/kg Smg/ml Sml
15 20 10mi/kg Omg/ml Sml
15 20 10mi/kg Omg/ml Sml
20 20 10mi/kg Omg/ml Sml
Vehicle / day
150mg + 300ul Tween80 + 4.7Cml PBS
75mg + 150ul Tween80 + 4.75ml PBS
25mg + 100ul Tween80 + 4.9Cml PBS
Org + 100ul Tween80 + 4.90ml PBS
Org + 300ul Tween80 + 4.70ml PBS
Org + Oul Tween80 + 5.0ml PBS

- 260 -



2 x 10¢ anti-mouse CD3-FITC(pan T cell
marker), anti-mouse CD-4-FITC(T-helper cell), anti-mouse CD-8

(T-suppressar cell) , anti-mouse CD-25-FITC(interleukin 11 receptar),

anti-mouse TNF-a -FITC(TNF-0  receptor), anti-mouse TCR-FITC
(T-cell antigen receptar) Flowcytaretry(Becton
Dickinsaon) -
1) Propalis mice T-

T-

antigen
10 propolis Balb/C mice 50rg/kg, 150mg/kg 300mg/kg
T-
Table 4-11 - propolis
, T-cell

CD-3(pan T-cell marker)
6.46% 150mg/kg  propolis 10.78%
T-cell  subset  T-helper cell(CD-4)
25.06% 150mg/kg 40.88%

T-suppressor cell(CD-8)

18.18% 50mg/kg 150rg/kg
2619 -
T- 50mgskg 150mg/kg
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T-helper cell(CC-4) T-suppressar

cell(CD-8) 2:1
- 300mg/kg
150mg/kg
T-
propolis
T- T-helper cell

T-suppressor cell

2:1 1:1
T- 2 marker -
T-
propolis T-
propolis 10
2) Propalis cytokine receptar Interleukin-

receptor tumor necreosis factor-a  receptor

cytaokine interleukin

turor necrois factor .

T- interleukin- receptar
macrophage tumar necrosis factor-a ( )]
receptar propclis
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Table 4-11. 10 propolis Balb/C mice
control vehicle 1 | vehicle 2 | 50mg/k 150mg/kg| 300mg/k
marker 97k9 97k9 g7%g
CD-3 6.46+ 1.29| 5.39+ 1.47| 4.92+ 2.54| 5.88+ 4.71/10.78+ 1.30| 7.95+ 1.20
CD-4 25.06+ 6.22/26.43+ 4.83|23.55+ 3.83(27.31+ 4,12/40.88+ 6.28/29.60+ 4.61
CD-8 18,18+ 3,80/16.56+ 2.99/17.23+ 3.95/24.88+ 3.12|26.19+ 3.46/18.94+ 2.73
IL- 11
6.80+ 1.31| 7.82+ 1.35| 6.44+ 2.76| 8.79+ 2.65/11.86+ 1.79| 8.89+ 1.53
receptor
TNF-a
9.09+ 1.67| 8.05+ 2.87| 9.54+ 4.87|10.55+ 2.57(12.14+ 2.19| 9.66+ 1.79
receptor
TCR
19.31+ 2.81/14.27+ 3.54/13.95+ 5.98/17.32+ 4.55|31.81+ 4.91/18.94+ 1.85
receptor
% 10,000 marker
Tlowcytometry - n=10
Table 4-12. 10 propclis Balb/C mice
control vehicle 1 | vehicle 2 | 50mg/k 150mg/kg | 300mg/k
marker 97k9 97k9 g7kg
CD-3 211+ 1.43| 2.77+ 1.71| 2.09+ 0.15| 4.15+ 1.74| 3.98+ 1.11| 2.92+ 1.43
CD-4 73.04+ 5.32/70.33+ 3.91/63.85+ 8.28|78.13+ 5,14/82.25+ 4.28/76.92+ 2.61
CD-8 78,14+ 5,30/79.12+ 5.29|77.82+ 1.21|82.48+ 5.32|85.15+ 5.14(78.94+ 5.17
IL- 11
1.39+ 1.31] 1.18+ 1.93| 1.44+ 1.65| 1.97+ 1.60 2.19+ 1.57| 1.89+ 1.35
receptor
TNF-a
2.39+ 0.67| 1.05+ 1.71| 1.54+ 1.70| 2.15+ 0.57| 3.20+ 1.79| 1.25+ 0.79
receptor
TCR
28.92+ 4.23|25.42+ 5.14|27.54+ 3.01|33.98+ 4.32|48.98+ 4.11|28.14+ 4.38
receptor
% 10,000 marker
Tlowcytometry - n=5
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Interleukin-

- IL-  receptor propolis
T- 6.8% receptor
150mg/kg 11.86% 2
- T-
IL-  receptor  propalis in vitra
- IL-  receptor T-
propclis
macraophage TNF-a  receptor
IL-11 10
mice  propolis TNF-
o receptor 9.0%% 150mg/kg
2.14% -
macraphage TNF-a  receptor
3) Propolis  T-cell antigen receptor(TCR)
T-cell antigen receptor  T- virus

cytotoxicity .
Table 4-11 4-12
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propolis

19.31% 150mg/kg 31.81%
28.92% 150mg/kg 48.98%
propolis
2. Propolis T- Interleukin-
in vitro
Propolis T- Interleukin-
Ficoll isopaque 2 x 10¢
PBS propalis 50ppm
16 C02 incubator anti-human
CD25-FITC(IL-2  receptor) Flowcytometry  (Becton
Dickinsaon) -
Propolis anti-huran CC25-FITC(IL-2
receptaor) Fig. 4-8 spontanous  IL-  receptor
4_9% propolis  50ppm 10.25%
2 -
in vitro propolis
in vivo
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propolis
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M1  18.41 4479 3326 74.25 M1 2952 39.43 3921 99.46
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Marker % Total Mean SD cv Marker % Total Mean SD cv
Al 10000 597 39.05 654.11 Al 10000  7.85 90.91 1157.2¢
M1 9.87 27.20 122.19 449.18 M1 1231 39.00 25698 659.88
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File: 97-8-16-TCR.057 Tota! Events: 10000 File: 97-8-23-G5-150mg-10.007 Total Events: 10000
Marker % Total Mean SO cv Marker % Total Mean SD cv
All 100.00 8.01 11.10 138.50 . Al 100.00 11.19 17.81 159.14
M1 20.46 23.59 16.72 70.88 M1 32.54 25.80 25.36 98.31

Fig.4-7. Representative histogram of Balb/C splenocytes specially
reactive with different monoclonal antibody using flowcytometry for

detection of the effect of propolis
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Fig.4-8. Representative histogram of Human T-lymphocytes specially
reactive with  CD-25(Interleukin-11 receptor) monoclomal antibody
using flowcytometry for detection of the effect of propolis
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3. Propolis ICR mice Sarcoma 180

propolis in vivo propolis
D
ICR 5% 10¢ Sarcara 180
> 1 .

cutting , PBS(phaosphate buffered saline)
sarcama 180
50rl cornical tube - PBS

1,0Q0rp 4 5 washing 3

-5 ICR 5x 10¢ Sarcara 180

2) Propalis

propalis
Sarcarva 180 7 , calliper
Smm propolis -
, - prapolis 300 7/ 6cc /
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zande

@D
propolis  sarcoma 180 @
(@) = 4/3 1 x ah/2 (a: , b:
@ = Tcomtrol T
Table 4-13 4-14 propolis
Table 4-13. Propolis
days
8 16 22 29
€8.5¢) | 148.6 | 127.1 | 118.3 | 102.7
300 / 69.6 87.8 62.9 57.5 63.9
600 / 65.3 47.7 23.5 19.5 38.6
8 , 10
a) 3
16 300 / propolis
148.6 3 87.8 3
40.%% - 60c 7/
47.7 < 67.9% -
118.3 3 300 /
3 51.4% 600 / propalis

19.5 3  83.5%
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ICR mice xenograft

propolis

propalis

Table 4-16 propalis

Table 4-14. Praopolis

days
8 16 22 29 36
I - w | G | 0% | % |
300 7/ - 40.9%) | 50.5 | 51.4 | 37.8
600 7/ - 67.9 81.5 | 835 | 62.4
8 , 10
(C-"
a) T:
cantral

Table 4-15. Propolis

dfafyfs

37.2¢)| 37.6 | 39.1 | 40.4 | 40.6 | 41.5

30 / 37.2 | 38.6 | 38.4 | 39.7 | 40.4 | 40.8
6cc / 37.2 | 3.8 | 3.7 | 41.2 | 42.5| 41.9
8 , 10
a) g
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4. Propolis

D
Propclis  in vitro
hurman gastric carcinama (KATO I111), huvan lung carcinoma
(A549), human breast adenccarcinoma (MCF-7), mouse lymphoma (Sarcoma
180), mouse lymphara (Yac-1) Karea Cell Line Bank(KCLB)
Hep3B (Huran hepatacellular carcinoma)
Arerican Tissue Culture Collection(ATCC, HB8C64) -
Hep 3B( ) Sarcoma 180 RPMI-1640
10% Fetal bovine serum, 37 , 5% COZ -
Dulbecco™s nmodified Eagle®s mediur(DVMEM, 6.7Q)
nutrient mixture F-12(5.3g) 1:1(Vv/V) mixture, gentamicin sulfate

40rg, sodium hicarbonate 2g, hepes buffer 2g 3

pH 7.0-7.2 20% FBS 37 (&% Coz2
incubator) 24 - Hep 3B( ) Sarcoma 180
RPMI-1640 10% Fetal bovine serum, 37 , 5%
(60 .
2) in vitro SRB(sulfaorhadamine B) method

SRB(sulfarhadamine B)
. gewell plate
well 5x 10/l cell line(MCF-7, A549, Hep3B)
100 37 (5% C02 incubator) 24

- 273 -



c.t /7 ,1/ ,5 / 25 / A

propolis 100 48 . 48
aspirator cocling  TCA(trichlaro acetic acid,
10%) 100 4 1 )
5 well 1% acetic acid SRB
(sulforhcdamine B) 100 - 30
1% acetic acid 5 - 10mM Tris
buffer 150 ELISA reader  540nm

3) MIT(3-(4,5-dimethylthiazal-2-yl)-2,5-diphenyltetrazolium bramine)

methaod propalis cell viability
MTT assay cell calorimetric assay
cell dehydragenase enzyme
MTT dark blue formazan -
Table 4-16.
Cell lire Target aorgan cell
Sarcama 180 mouse lyrphoma DMEM
YAC-1 T-lymphoma RPMI-1640
MCF7 RPMI-1640
KATC RPMI-1640
Hep 3B DVEM
A549 RPMI-1640

96 well microtiter plate  KATO 111 , Sarcoma 180, Yac-1 cell  10%
fetal bovine serum RPMI 1640 1x 10/ml
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well 180 37 , 5% CC: 24 incubatiaon c.1 7/
,1 /7 ,5 / 25 / A propolis

volure 200

48 incubation MTT @ 7 ) w0
well farmazan 4 incubation
aspirator 150 DvSO(dimethylsulfoxide)
farmazan ELISA reader 540
%))
propolis
. C.D. (100% )} C.D.

Table 4-17 4-18 SRB methad VTT methad .
5x 1Ce/wnell, 1x 1C0i/well 2

4-17 MCF7
0.1 7/ 10% .
Table 4-18 KATCIII 25 /
propolis 1x 10/well 49_.4%, Hep3B
2/ propolis 1x 10mell 50.7%
A549 25 / 1x 10well
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44 3% - 4-18
Sarcama 180  Yac-1 5/ 1x 10mell
27.9%  29.8% 25 /
Table 4-17. propolis 1
Sarcaoma 180 Yac-1 MCF7
5 x 1 x 5 x 1 x 5 x 1 x
| 1C/mell|10/well  |105/well |10i/well |10/nell 10/well|
contral - - - - - -
| 0.1 / 2.6¢) 8.4 1.4 1.0 14.0 12.1
1/ 13.4 14.8 7.6 5.2 19.9 12.6 |
5 / 19.2 28.9 19.9 29.8 17.2 25.4
2 / 15 21.3 14.9 22.6 36.8 33.6
a) , triplicate
Table 4-18. propolis 11
KATO Hep 3B AB49
5 x 1 x 5 x 1 x 5 x 1 x
10e/mell | 10/wel 1| 105/wel 1 | 10i/nel 1| 10/nel 1 10 /nell
contral - - - - - -

c.1 7/ 7.29) 8.7 5.0 11.8 4.3 3.6
1/ 11.8 12.1 7.5 13.9 6.3 18.2
5/ 25.9 28.0 18.4 23.1 35.1 33.5
25 / 38.1 49.4 50.1 50.7 27.3 443

a) , triplicate
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5. iIn vitro

propolis
propolis
polymorphonuclear granular neutrophil(PVN : )]
- propolis
neutrophil
propolis in vivo
Double-density Percoll®
neutrophil chemi lurinescence media  phenol
red 1% BSA RPMI-1640 1x 10/
propolis 10ppm, 50ppm,  100ppm
neutrophil 30 , 1.5 , 10 , 11.5 13.5
respiratory burst reactive
axygen(RC) lurincl  amplifier 5
Cz-(superoxide aniaon) C3b  opsonization
zynrosan particle  stimulator 40 luminometer (Berthold
LB-9505) chemi lurinescense(CL) -
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Table 4-19 propolis

30 CL
- 1.5 -
10 CL S0ppr 100ppr  propolis
30 1.5
10ppm  propolis 36.85% CL -
CL 11.5
10ppm neutrophil 46.51%
13.5 108 .40% -
Table 4-19. Propolis neutrophil  chemiluminescence
Control(%) | 100ppm(%) | 50ppm(%) 10ppm(%)
0.5 100¢) 102.56 100.43 103.19
15 100 100.96 101.31 107.19
10.0 100 101.39 102.14 136.85
115 100 104.36 135.40 146.51
135 100 118.24 156.82 208.40

a) = 4.044 x 109 cpm

50ppm neutrophil 11.5 35.40%
cL , 13.5 56.82% - 10Cppm
11.5 13.5
18.24% -
propolis
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propolis neutrophil

propolis
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4 HPLC propolis

caffeic  acid
(3.4-dihydroxycinnamic  acid), p-coumaric acid(4-hydroxycinnamic
acid), cinnamic acid(3-phenyl-2-propencic acid) rutin (flavone
glycoside) 4 HPLC .

(FAC, 1996)

(Lavie. 1976)
» 160
(CGreennway et al., 1990) ,

4
1.
- Propolis
Propolis )
2 2 2 2 ’ 8 11
HPLC methancl (CH:OH), acetic acid(CH:CCOH), water(H.0)
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ethanol (CZH:0H) J.T. Baker -

10g propolis 9% ethancl
72 evaparatar (Heidalph
W2000) )
ethanol, water propolis volume  1mg/ml
, Injection volure 5 - M Bondapak C18 ,
10 colurn(3.9x 150mm) Kontron 422 HPLC pump, detector

430A, thermostat controller 402 .

CH:CH, CHXCCCH, HC 60 : 35 : 5 -
chramatogram 272 -
2.

Caffeic acid antiviral activity(Konig and Dustmann, 1985),

antibacterial activity Gram (+) Gram (-) (villanueva
et al.,1970) , anti-inflammatory activity(Bankova et
al.,1983) -

Cinnamic acid
Staphylococcus  aureus - p-coumaric acid

anti-microbial and anti-mycotic activities(Metzner et al., 1979)

- Rutin flavone glycoside anti-viral(Konig and
Dustmann, 1985) gastric ulcer (The hive and the honey
bee, 1992) .

Table 4-20 Fig.-4-9 propolis

caffeic acid (3.4-dihydroxycinnamic acid), p-coumaric
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acid(4-hydroxycinnamic acid), cinnamic acid (3-phenyl-2- praopencic

acid) rutin(flavone glycoside) 99% ethanol
(Fig-4-10) propolis caffeic acid p-cauraric acid
2-3 cinnamic acid rutin -
propolis propclis
. propalis
Table 4-20 ethanol propolis
propalis caffeic acid (3.4-dihydroxycinnamic acid),

p-coumaric acid (4-hydroxycinnamic acid), cinnamic acid
(3-phenyl-2-propencic acid) rutin(flavane glycoside)

Table 4-20 Fig-4-11 ethanol propolis
cinnaric acid(3-phenyl-2-prapencic acid)

3-5 -

Table 4-20 Fig.-4-12 ethanol propolis
p-coumaric acid(4-hydroxycinnamic acid)
- ethanol propalis
caffeic acid (3.4-dihydro-xycinnamic acid), cinnamic
acid(3-phenyl-2-propencic acid) rutin (flavone glycoside)

Fig.4-11

Table 4-20 ethanol propalis
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caffeic acid (3.4-dihydroxycinnamic  acid), p-coumaric
acid(4-hydroxycinnamic acid), cinnamic acid(3-phenyl-2-propencic
acid) rutin(flavone glycoside)

, propclis

Table 4-20. Fig. 4-13 ethanol propalis
rutin(flavone glycoside)
ethanol propolis 3 , caffeic acid
(3.4-dihydroxycinnamic acid), p-couraric acid (4-hydroxycinnamic
acid), cinnamic acid(3-phenyl-2-propencic acid) -
Table 4-20 ethanol propolis ,
caffeic acid (3.4-dihydroxy- cinnamic acid), p-coumaric acid
(4-hydroxycinnamic acid), cinnamic acid(3-phenyl-2-propencic acid),

rutin(flavone glycoside) -

ethanol propolis
Table 4-20 ethanol propolis rutin (flavane
glycaoside) caffeic acid(3.4-dihydroxy-cinnamic acid),

p-coumaric acid (4-hydroxycinnamic acid), cinnamic acid
(3-phenyl-2-propencic acid)
Table 4-20 Fig.4-14 ethanacl propolis

caffeic acid (3.4-dihydroxy-cinnamic acid), p-couraric
acid(4-hydroxycinnamic acid), cinnamic acid (3-phenyl-2-propencic
acid) rutin(flavone glycoside) -

poplar polyphenols (Aga
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et al., 1993) -
propalis
(FAO,
1996) propolis

propolis , propalis
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Table 4-20. caffeic acid(3.4-dihydroxycinnamic acid),
p-courmaric acid(4-hydroxycinnamic acid), cinnamic acid (3-phenyl-2-
propenaic acid) rutin(flavone glycoside)

Country caffeic acid p- coumaric acid cinnamic acid rutin

( /9 ( /9) ( /9) ( /9
China A(w) 331.59(33.82) 101.92(15.44) 18.35(8) 110.60(9)
China A(e)  102.02(15.12) 52.95(12.53)  45.23(24.78) 151.0(11.35)
China S(e) 33.25(12.88) 18.41(11.39)  14.47(20.72) 62.65(12.31)
Newzealand(e) 91.95(9.080) 50.12(7.75) 112.28(40.97) 103.11(5.16)
Poland(e) 46.68(6.46) 234.30(58.44) 17.92(7.28) 64.24(3.52)
Korea J(e) 37.69(15.38) 19.10(14.04) 26.24(31.43) 60.37(9.75)
Korea K(e) 86.91(9.35) 50.44(8.67) 44.75(17.80) n.d
Spain(e) 22.14(9.29) 54.53(36.51) 10.69(16.58) 19.62(4.17)
Eastern- 88.66(16.79) 45.78(13.84) 37.84(26.48) 14.45(13.88)
europe
Brasil(e) 30.07(13.56) 1.2(0.88) 5.80(9.68) nd

* (W) - water extracted propolis, (e) - ethancl extracted propalis.
* (W) - water extracted propolis, (e) - ethancl extracted propalis.
* China A - A level propolis,

China S - Sanghi propolis,

Korea J - Junnam,

Karea K - Kangwan.
*( ) - Rel. Ar %.
* N.D. - not detected.
* Linear regression @y =a + bx (a = -0.96065, R = 0.99801)
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Fig.-4-9. propclis
1) caffeic acid (3.4-dihvdroxvcinnamic acid) - 2.24(s)
2) p-cauraric acid(4-hvdroxycinnamic acid) - 3.04(s)
3 rutin(flavane alvcaside) - 3.58(s)
4) cinnaric acid(3-phenyl-2-propencic acid) - 7.68(s)
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Fig.-4-10. ethanol propclis propalis
* Creen calour -
* Yellow colour - ethanol propolis
1) 1-caffeic acid (3.4-dihvdroxvcinnamic acid) - 2.21(s)

2) 2-p-coumaric acid(4-hvdroxycinnamic acid) - 3.04(s)
3 3-rutin(flavone alvcoside) 3.59(s)
4) 4-cinnamic acid(3-phenyl-2-praopencic acid) 7.68(s)
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Fig-4-11. ethanol prooclis

1) caffeic acid (3.4-dihvdroxvcinnamic acid) - 2.22(s)
2) p-cauraric acid(4-hvdroxycinnamic acid) - 3.04(s)

3 rutin(flavone alvcoside) - 3.59(s)
4) cinnaric acid(3-phenyl-2-praopencic acid) - 7.74(s)
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Fig. 4-12. ethanol propolis

1) caffeic acid (3.4-dihvdroxvcinnamic acid) - 2.32(s)
2) p-cauraric acid(4-hvdroxycinnamic acid) - 3.27(s)
3 rutin(flavaone alvcoside) - 3.86(s)
4) cinnaric acid(3-phenyl-2-praopencic acid) - 8.54(s)
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Fig. 4-13. ¥+ 73gd4t ethanol & propolis®] Ao Y

1) caffeic acid (3. 4-dihydroxycinnamic acid) - 2.23(s)

2) p-coumaric acid(4-hydroxycinnamic acid) - 3.13(s)

3) rutin(flavone glycoside) - no detectable
4) cinnamic acid(3-phenyl-2-propenoic acid) - 8.58(s)
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Fig. 4-14. H2}aAl ethanol & propolis®] AZuIEDH

1) caffeic acid (3,4-dihydroxycinnamic acid) - 2.08(s)

2) p-coumaric acid(4-hydroxycinnamic acid) - 2.93(s)

3) rutin(flavone glycoside) - no detectable
4) cinnamic acid(3-phenyl-2-propenoic acid) - 6.89(s)
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5 Propolis

1. Propolis

in vitro propclis
propolis
propolis
D
1998 6 8
5 5
Propolis ,
propolis , propolis
s 5
1 3
propalis
2)
10
1 2
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3
E. coli K88ac

tryptic soy broth 37

24 ) Minca medium

37 24 - E. caoli 1 x
10/ 1:1 1 1.5
4) propolis

propolis 300 10 ethyl alcohol

100 saline
5

» ,  propolis
CulturetteM (Becton Dickinson Co.) E.
cali Petrifilmi\(3M Ca.) colony count
6)
Baytril
2.5 /100
propalis 159 1 2
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1) E. cali

Table 4-21 E. cali

2 propolis

- propolis

E. coli

Table 4-21. E.coli

( € )
0/6
Propolis ) 2 )+
p_ @ ) 0/6
E. coli 9)
E. cali +
_ 6/6
propolis ,
E. cali +
_ 6/6
propolis) 0
E. cali +
6/6
N D ) _ _
a) = 300 /day b) =1,500 (Ax1C</ )
c) = 150 2

d)=1 /100 /day €) =2.5 /100
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2) propolis

Table 4-21 propolis

300 E. coli
propolis

Table 4-22  propolis

vitro propolis Gram (-) Cram (+)
1
enrafloxacin Baytril positive control
E. cali propolis
6
24
» , propolis

Culturettel\(Becton Dickinson Cao.)
E. cali Petrifilmi\(3M Co.)
count - Fig. 4-15
5.0 x 10«FU/g
1.4 x 106CFU/g

propolis 2
10:CFU/g )
E. cali propolis 150 1 /100
6 propclis 6
cali propalis
enrafloxacin 2.5 /100 6

- 294 -
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Table 4-22. E.coli

propalis

(¢ 6
ropolis 2@ )+
p p_ 22 ) 6/6
E. coli 9)
E. coli + propolis , 6/6
E. coli +
_ 6/6
propolis) 9
E. coli +
R 6/6
E/
a) =300 /day b) =1.500 (1x10¢/ Y ) = 150 2
d) =1 /100 /day €) enrofloxacin(Baytril) 100 /7 =2.5 /100

A

(5.0 x 10«CFU/Q)

B) E. cali
(1.4 x 1C€CFU/g)

Fig.4-15. Propalis

- 295 -

0) propalis
(2.4 x 10:CFU/g)



propalis
flavonaoids
propolis
in vitro propolis

E. coli Gram (-)

in vivo
propolis
spectrum
2. Propolis
propolis
D
1999 6 11 70
, Propalis
, propalis ,
propolis ,

7 5 2
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propolis -

2)
35 7
1 2
- 1
2 -
3
E. coli K99
tryptic say broth 37 24
Minca medium 37 48 -
E. coli K9 1 x 10¥ 1:1
100 200ml -
4) propolis
B  propalis 150 10 ethanacl
100 saline
5)
» , propalis
Culturettel\(Becton Dickinsaon Co.) E. cali
Petrifilmi\(3M Co.) colony count
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6

Baytril 2.5
/100
propclis 159 1 2
Table 4-23. E.coli K99 propolis
( 7 2 )
0/14 -
2 propclis 3
) 0/14 14714
+ E. coli_ b
E. coli K99
_ 14/14 14/14
+ propolis ,
E. coli K99 +
_ 14/14 14/14
propolis)) B d
E. coli K99 +
14/14 14714
L - _ 9 -~
a) = 150 /day b) = 100-200 (1x10</ )
c) = 150 , , 3
d =1 7100 /day
e) = 2.5 /7100 /day
Table 4-23 E. cali
propolis 150 E. cali
propalis
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propolis

in vitro propolis Gram (-)
Gram (+) E. cali
in vivo
enrafloxacin Baytril positive contral -
E. coli K99
propolis 150 , 3
6
24
48 -2
» , propolis
Culturette\(Becton Dickinson Co.) E.
cali Petrifilm\(3V Co.) colony count
- 6.0 x 10«CFU/g
E. cali 1.8 x 10eCFU/g E. cali
propolis propolis
2 1.0 x 1C5CFU/g
propclis
flavonoids
propolis
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6 Propolis

1. Propolis

propolis
propolis
in vitro
i)
Table 4-24
10¢/
DvSC(dimethyl sulfoxide) propolis 6
paper disc 15
35t 1
positive  contral penicillin
ampicillin(disc potency : 10 ) quinalane
norfloxacin(disc potency : 10 ) propolis
50,00Cppm 10 Sppm -
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Table 4-24 _Propolis

1. Staphylococcus aureus - ATCC 25923

2. Staphylaococcus epidermidis — ATCC 12228
3. Stapylyococcus agalactiae - ATCC 13813
4_ Stapylyococcus dysgalactiae - ATCC 27957
5. Stapylococcus uberis - ATCC 27958

6. Escherichia coli - ATCC 10536

1) Propalis

Staphylococcus uberis Table 4-25
50,000ppr -
penicillin ampicillin
narfloxacin -

propolis  ampicillin

disc

flavaonoids

- 301 -
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Table 4-25. Propalis Staphylococcus  uberis

Propolis ampicillin |norfloxacin
50,000ppm | 5,000ppm |500ppm |50ppm|5ppm | (10 ) (10 )

inhibition
4 18 1 1 | ND.| ND. 6
(mm)

N.D. = not detectable

Staphlacoccus

aureus
propalis 50Cppm
Table 4-26. Propolis Staphylococcus  aureus

Propolis ampicillin| norfloxacin

50,000ppm| 5,000ppm |500ppm |50ppm|5ppm| (10 )| (10 )
inhibition
4 2.8 2 1 |N.D. 15 13
(mm)

N.D. = not detectable

Table 4-26  Staphylococcus agalactiae Staphylococcus
aureus propclis 50,000ppm, 5,00Cppm 50Cppm
5,000ppm 4 Staphylococcus
aureus .
- propalis Gram (+)
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Table 4-27. Praopolis

Staphylococcus  agalactiae

Propolis ampicillin |norfloxacin
50,000ppm| 5,000ppm |500ppm |50ppm |5ppm | (10 ) (10 )
inhibition
4 4 2 1 N.D. 13 9
(mm)
N.D. = not detectable
Table 4-27 Cram(-) E. caoli
ampicillin propolis
propolis propolis
Table 4-28. Praopolis E. coli
Propolis ampicillin| norfloxacin
50,000ppm | 5,000ppm | 500ppm |50ppm |Sppm| (10 ) (10 )
inhibition
4 3 1 N.D.|N.D. N.D. 7
(mm)

N.D. = not detectable
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2. TTC(Triphenyl tetrazolium chloride) reduction test

propolis
D
)] = Staptylococcus thermophilus
) 10%
) ( 10% 12
10% 1:1 D
)] , Incubatar, , pipette etc.
2) Propolis test
Zero contral  TMP control tube skim milk(10% )]
8ml propolis skim
milk 8ml - zero control 1ml , TMP cantral
Iml TWP .82+ 2
2 3 37
. Iml ,
Incubator(37 ) 2 300 TTC
incubator (37 ) 60 - TMP control  zero contral
TVP contral ,

TMP control
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Table 4-29 propolis TTC-reductiaon test

1ppm 100ppm
propolis
propalis
Table 4-29. Propolis  Staphylocaccus thermophilus TTC
Propolis

1ppm )

Sppm )

1Gppm ()

S0ppm ()

100ppm )
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cleaning

(absorbant)
camposting

1970



steraid saponin

2)
» 10
» LCF(least
cost formulation) -
(carrier)

- (Engelhard

)
» 10

(100 /kg)
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Sarsaponin

Urease inhibitor

glycacomponent 2
2
B5-10%
. 10
) 1995 20
11 .
<Table 5-1>
(peat)

sarsaponin 10

chemical: ,

» ’ , farmalin
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<Table 5-2>

Biachem EP! AgigggrAlltech ]

Sarsa Micro Aid Deodorase
| Sarsaponin 14% 8% 10%

US $ 25/Kg(p) US $ 20/Kg US $ 35/Kg
- ) ] _50 ’ ( ) ’
( )
¢ )
- Propolis
1
20

2)
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1996 39

10 20 -

3 /kg 30-60

<Table 5-3>

| 1995 | 43,258 764,243 | 27,781 369,825 | 15,477 394,418 |
1996 | 39,678 719,224 24,900 319,460 14,478 399,764

BC 3,000 1899
2 - )
1) : CONAP 120
2) : 200 , 300
- 10 k)
- 80% , » ’ ,
1987
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3 :

(10%, 20%, 30%)

(water scluble)

. 40%
5% .
60 30 .
PG, mineral oil
-(A0%, 20% )
FG, mineral oil
s (CGRAS)
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<Table 5-4>

(10,20,30%)
Sic2 GD)
10 Sic2
( ),
water
Mineral ail (10,20%)
Propylene glycal

. Sarsaponin

D

Steroid sarsaponin

2)

, 0.43g/1, 0.97g/1
0.13g/1 ;
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500

2,000

(boiling)

spray drying

, polysorbate

Kg
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300

. (

1,000

30%

)

maceration



1970

@ ),
. 1996 R
1) : ’
, DHA
2) : ,
3) 2 : ’ 7
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- UCF

<Table 5-5>

5-10%
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)

. 1997 450 , 250
50%
<Table 5-5>
1992 | 1,900 /10 200,000
1988 |1,400 / 6 100,000
OK 1993 | 1,800 /10 50,000
1995 | 1,900 /10 50,000
19¢4 | 1,950 /10 50,000
1991 | 1,700 /10 200,000
dha 1984 | 1,400 / 6 50,000 DHA
1981 | 1,700 /10 100,000
300 1995 | 2,000 /10 100,000 | DHA
1981 |1,200 / 6 150,000
1986 | 1,650 /10 50,000
i)
2)
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D
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2000
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UR

propalis
<Table 5-6>
TYPE TYPE TYPE TYPE
local
brand national brand (NB )
NB
private brand (PB ) 3 - 1996
4
78 1kg 265
170 600
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163

1.6
2
<Table 5-7> 1kg
1kg )
type
326 135 45 82 3 61
) (100.0) | (41.4) | (13.8) | (25.2) ©C.9) 8.7
) 282 107 14 72 7 52
(100.0) | (38.0) | (15.6) | (25.5) (2.5) (18.9)
) 179 80 42 40 7 10
(100.0) | (44.7) | (23.5) | (22.3) (3.9 (G.6) |
) 189 103 29 20 7 30
(100.0) | (54.5) | (15.3) | (10.6) @G.7D (15.9)
) 164 85 26 20 6 27
(100.0) | (51.8) | (15.8) | (12.2) @G.7) (16.5) |
147 69 29 22 4 23
) (100.0) | (46.9) | (19.7) | (15.0) @.7) 5.7
Type
)] :
type 454 type 184
C )
3 4
( )
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<Table 5-8> 1kg :
type
) 326 282 179 189 164 147 |
® 454 340 226 450 190 184
©
128 58 a7 261 26 37
©=A-B®
<Table 5-9> : /kg
type Q) ® © © | A/® | ©/O
454 270 - - 1.7 -
340 297 310 226 1.2 1.4
450 263 253 190 1.7 1.3 |
- - 255 184 - 1.4 |
415 277 273 200 1.5 1.4
, \B
NB , PB , ;
IVF
1997
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85 . 1 185
. 347 |, ,
<Table 5-10>
GNP*

- C ) aa > | C 710 ) |
1988 6,992 42,031 131,371.3 4482
1989 6,701 42,449 147,941.6 609.5
1990 6,810 42,869 178,262.1 576.0
1991 7,370 43,286 194,458.8 427.9
1992 7,891 43,663 204,231.0 489.5
1993 7,824 44,056 216,162.4 392.6
1924 7,728 44,453 234,333.3 429.1
1995 7,990 44,851 254,704.9 486.4
1996 8,315 45,248 272,323.8 468.9
1997 8,469 45,657 285,621.2 484.8

- * 1990

- 333 -

310

2,000

, GNP,



, GNP -
GNP

log EQ,= %+ Blog P+ Mog EP,

EQ.=t
P.=t
EP .=t
G=

R A=

1988

1997 10
1990

(log-lcg )

log EQ,= - 17.698+ 2.562 log P, - 0.138 log EP,
(7.45) (- 1.95)

RZz=0.89

() t
* k% p>1%
*: p>10%
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1%

2.562%

1% 0.138%
propolis

A0

8000

E500
6000
R T o T
HE
<Fig. 5-1>
1997 85
8,500 ( 100 )
<o) 1
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2,000



1980

50
. ) DHA,
<Table 5-11>
Q)
¢ ) 1200 | 1300 | 1400 1200 1300 1400
A. (kg )* 50,000 | 54,000 | 58,000 36,000 | 39,000 | 42,000 | 40,000
B.
10,000 10,000 10,000
kg )
C. 50% 59% 43%
D. 1g
120 128 136 78 83 88 116
| (A+B)/(Cx 1000)
E. 1 1
0.05g 0.05g 0.05g
F- 18.25 18.25 18.25
Ex 365 -9 - -
G. 1
2,190 (2,336 |2482 |1423.5 |1514.8 |1,606 |2,117
(G D)
) 1kg : CIF Us$)x + + + +
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<Table 5-11>

58%

43y ; 19
1,200
1,000 g 5
1,800
1 $ 1,200
1,423.5 1,200

<Table 5-11>

<Table 5-12> . <Table 5-12>
1997
16,738 1300
1,447
10 10 53
- 1.5 2
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<Table 5-12>

»
1200 | 1300 | 1400 | 1200 | 1300 | 1400

3,933 3,933 3,933 3,933
11,279 | 13,607 | 13,615 | 13,761 | 12,703 | 12,794 | 12,885 | 13,396

600 600 600 600

113 45 45 45

813 813 813 813
16,738 | 18,998 | 19,006 | 19,152 | 18,094 | 18,185 18,276 | 18,787

10

| 606.4 | 688 | 689 | 694 | 656 | 659 | 662 | 681

C
2,600

10

: 1997
) = * 1
C ) : x 40%
¢ 6C% )
= /276 x 10 (1
2276 )
22,400 , propolis
25,000 110

<Table 5-13> .
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<Table 5-13>

propolis
1
1
1-3 25cc/1,000 5
7 3ppm/1  [2.64 4.08
8-9 0.7
10
11-12 30cc/1,000 6
17
S5pp/1 | 4.4 6.8
18-20 15
|20
21-23 SP 100g/1,000 4.4
27
28-29 20
30 25pp/1 | 44 68
31-33 100cc/1,000 20
40
L 500g/1,000 40
50
1 /1,000 13
60
SP 200g/1,000 8.8
70 50ppmn/1 | 264 408
80
80
90
110 BNE, 150g9/1,000 150 ]
362.9 337 520.88
propalis
propolis 1ppm(1mg)
< 6> 1,400 0.css8 ,
0.136
propolis =1 X x propalis
120 287 , propalis 2
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3 -

propolis propolis
propolis -
110

1 362.9 propclis

315.04 , 486.88
1 47.86
110-130
propalis
- < 8>
120 287
propolis 2 propolis
- propolis

propolis

Caucasians(Apis mellifera causica) -
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700-800

(crude
propolis) , » »

« . , ,

’ ’ ’ ) ’
20
U$30/kg
U$40/kg
purtiy( )]
1
A , B C A
B
A 100-200
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] B kg 40,000

B 50%
A
. B 20
A Us$25)
kg US$30
1) propolis
70 , 20
50 -
kg  U$150-U$200
kg  U$30-U$50
U$30
2) Propolis
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- , (fresh royal jelly)

800 1,000
70%-80% -
500g 1,000g
)
base -
3
100 (A 30
/B 70 ) )
network( )}
5 A
3 propolis

1 10Cg 30Cg
7-8
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4)

traditional log hive(
movable—frame hive(

top-bar hive
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, bee wax

base

Beeking & Develpment, Bee World, American Bee Jaurnal, Apicultural

Abstracts, Indian Bee Journal Chinese Bee Products Newspaper
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Sarsaponin  yucca

- yucca saponin saponin
80 - » »
<Table 5-14> steroid kg
1g
(kg ) (kg ) ©
(D)) ®) (A+B)/C
1,800 a
Sarsaponin $20 200/kg 1,900 b
| | 2,000 c
8,000 12.000 15a/kg 1,330
0 ’ 69/kg 2,000
0 10g/kg 1,200
0 | 5g/kg | 2,400
) 1. Sarsatonin 1 1200 , 1300 , 1400
a:>1200 , b : 1300 , c : 1400
2.
3. etanal  butanol
4_ sarsaponin crude saponin
16.9%
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sarsaponin kg 20
20 -
kg 8,000
- sapanin
kg 12,000 sarsaponin kg  20g,
15g, 69, 10g, 59
- 1g 1,300
sarsaponin 1,900 (1,330 ),
(1,200 ) sarsaponin -
<Table 5-15> 1
Poultry Swine Cattle
Layer | Broiler | Stater | Grower |Finisher| Beef Dairy
(20 )| (6 ) |(3-5kg)|(20-50kg) | (50-80kg)| (400kg) |(600kg,20kg)
550g/ | 1070g/ | 250g/ | 1855g/ | 2575g/ | 7000g/ | 64009/
(k) 28.5 55.64/ 91.25| 677.08| 939.88 2555 2336
sapanin
50 100 120 100 60 200 200
(ppm)
@ 1.43 5.56 10.95 67.7 56.4 511 467.2
2,574 10,008 19,710, 121,860, 101,520, 919,800 840,960
Yucca* | B| 2,717| 10,564 20,805 128,630, 107,160, 970,800 887,680
C| 2,80 11,120 21,900/ 135,400| 112,800|1,022,000| 934,400
1,802 7,395 14,564 90,041 75,012 679,630, 621,376
2,860, 11,120, 21,800, 135,400, 112,800|1,022,000 934,400
()
1,716 6,672 13,140, 81,240, 67,680, 613,200 560,640
3,432] 13,344 26,280, 162,480, 135,360|1,226,400|1,121,280)
) Yucca A, B, C 1,20 , 1,300 , 1,4cC0
sapanin Agro industrial
<Table 5-14> 1g
<Table 5-15> -
sarsapanin
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Yucca

<Table 5-16>

100

1200 1300 1400
Yucca 100 100 100__

73.9 70.0 66.5

111.1 105.3 100.0

66.7 63.2 60.0 |

133.3 126.3 120.0

<Table 5-16> - ’
Yucca 100 1200
23.0% 66.7%
1991
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<Table 5-17>

() {4y
1988 35,807 14,834
1989 38,843 13,939
1990 36,404 13,889
1991 36,146 15,132
1992 30,809 13,508
1993 30,327 14,874
1994 30,500 14,292
1995 23,172 11,971
1996 23,304 10,147

(ha)
11,698

11,877
12,184
11,694
11,364
10,986
10,123
9,375

8,940
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(AHP)

AHP(Analytic Hierarchy Process:

- AHP

AHP

(AHP)
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1

A

eight vector
W

11... Ir
N |
Wi
aij_ —\NJ—
A = [ail]
Wl
Wl
WZ
A= W,
W,
Wl
W W,
1
W, "
WZ
Wn
W, "
Wn

- 351 -

Wi,
aij
Wl
Wn
WZ
Wn
w,
Wn
A
Wl
WZ
Wn

Wz, ... Wn

@

@

(3



weight vectar A vector n
- n A -
A @
, A
vector vectar weight
A A ne,
vector v ,
h1
N= @
N
n
vectaor
AD= N g D ®
A
_ \S max = N
(C.1.)= n- 1
€. 1) 0.1 -
n
(C. RD) 0.1
n| 12| 3| 4,5 )|6| 7| 8| 9 10)|11|12
M |0.00/0.00/0.58/0.90(1.12|1.24/1.32/1.41|1.45/1.49|1.51|/1.53
_ C.l._
(C.1)= -y
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D
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ka/ [| ko/ || ko/
10]] 20| 30
|
I I
<Fig 5-2>
1,000 25%, 1000
5% (
, 1998) 0.25:0.75
50:50
kg 3 ,5 , 10 -
k) ( )
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<Table 5-18>

0.008 0.014 0.025 0.033 0.080
0.034 0.031 0.091 0.146 0.302
0.025 0.070 0.060 0.098 0.253
0.058 0.010 0.198 0.098 0.364

(0.364), (0.302), (0.253),
(0.080) ]
(0.198)

(0.01) ]

<Table 5-18>
(0.626)
(0.374) -
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<Table 5-19>

(0.008)| 0.005 0.003
(0.034)| 0.025 0.008
3 /kg (0.004)] 0.001 | 0.003
©12) | e |5 /ka Q00D 0.001 0.006
- 10 /kg(C.014) 0.001 0.012
( )(0.058)  0.047 0.012
(0.25) (0.014)| 0.009 0.006
~ (0.031) 0.023 0.008 |
3 /kg(0.012) | 0.004 0.008 |
©1) | o |5 Q019 | 0.004 0.015
- 10 /kg(0.039)| 0.005 0.034
C )(0.010)|  0.006 0.004
(0.025)| 0.019 0.006
(0.091)| 0.068 0.023
3 /kg(0.010) | 0.003 0.007 |
(0.375) 5 /kg(0.017) | 0.003 0.014
(0.061) 110 sig(0.034)| 0.003 0.020
C )(0.198) 0.173 0.025
(0.75) (0.033)| 0.022 0.011
~(0.146)]  0.110 0.07 |
3 /kg(0.016) | 0.004 0.012 |
(0.375) 5 /kg(0.027) | 0.005 0.023
(0-0%) 110 skg(0.054)| 0.005 | 0.049 |
( )(0.098) 0.078 0.020 |
0.626 0.374
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2) Propolis

propolis
propolis
propolis
propolis
propolis
|
|
|
] | ]
10 /|f0 /]| 20
0 [feo ||
propolis

<Fig. 3> propolis
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10%

a0 1:9
<Table 5-20>
0.010 0.059 0.069
0.038 0.466 0.504
0.030 0.120 0.150
0.022 0.255 0.278
propolis
(0-504), (0.279),
(0.150), (C.069) ]
0.010 0.059 0.069
0.038 - 358 - 466 0.504
0.030 0.120 0.150
0.022 0.255 0.278




<Table 5-21>

propolis

(0.010) 0.007 0.003

(0.038) 0.028 0.009

10 / 10 (0.005) 0.002 0.003

(C.1) 20 / 10 (0.010) 0.002 0.007
(0.030)

30 / 10 (0.015) 0.003 0.012

(0.022) 0.015 0.007

(0.059) 0.035 0.024

(0.466) 0.388 0.078

10 / 10 (0.020) 0.007 0.013

.9 20 / 10 (0.040) 0.010 0.030
(0.120)

30 / 10 (0.060) 0.012 0.048

(0.255) 0.191 0.064

0.701 0.299

propolis
(0.701) (0.299)
) )
-, propalis
- propclis
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1.
2 Saponin
Propclis -
Propalis
saponin eucca  sarsapanin

- saponin propclis

saponin  propolis

saponin  propolis

HACCP
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PSE
A, B
<Table 5-22>
7,500 - 5,700 | 4,370 1,800 3,130 |
8,000 - 6,400 | 5,160 1,600 | 2,840
- 9,800 | 6,200 | 5,970 3,600 3,830 |
- 9,800 | 6,800 | 6,730 | 3,000 | 3,070
- "g8.10
. 1,300:1
kg 1800 , 2300
400
kg 1240 1330 (74 7%
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kg 70 230 (2 M
<Table 5-23> 110kg
¢ )} 90% | 137,979 80% | 148,968 50% | 76,655 50% | 93,107
( ) 10% 20,596/ 20% | 50,507 50% |102,949] 50% |126,257
100% | 158,570 100% | 199,475 100% |179,604| 100% | 219,369
177,580
203,893
19,010 21,895 2,024 41,789
45,323 4,410 24,289 15,476
: » , , 1999.1
<Table 5-23> .
10%, 20%
158,570 199,475 .
177,580 19,010
21,895 . 203,893
45,323 , 4,410
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50%
41,789

<Table 5-24>

2,024

- 3.0 2.7
/A | B | A | B |
196,077 215,685 | 235,292 | 215,685 | 235,292
44,174 44,174 44,174
92,198 96,488* 78,9457*
5,209 5,209 5,209
1,862 1,862 1,862
10,412 10,412 10,412
153,855 158,145 140,602
3,350 3,350 3,350
14,150 14,150 14,150
171,355 175,645 158,102
42,222 57,540 |77,147 75,083 | 94,690
24,722 40,040 |59,647 57,583 | 77,190
11Ckg
» , 1999
A C )} 10%
B C )} 2%
kg 279.4
kg
10 , 3 13
* /kg(279.4 +13 =292.4 )Hx (3-0)x 11Ckg
el /kg(279.4 +13 =292.4 )x (2.7)x 110kg
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15,318
4,290
32,861
UR WTC
1999

52,468

52,468

82

kg 10
10%  20%
( 3.0)
( )
19,608 39,215
15,318
2.7
1994 1
21
. 1997 6 1
74
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20%



IVF

1997

<Table 5-25>

71

1998

‘91 ‘92 ‘a3 ‘94 ‘95 “96 97 "g8 | "99(F)
516.5| 603.4| 628.4| 650.0| 680.4 | 737.6| 767.5| 806.0 | 819.8
- 2.1 10.0 3.9 6.7 4.4 4.0 17.6 17.0
498.8| 601.3| 618.4| 621.1| 639.3 | 691.8 | 698.7 | 732.7 | 740.8
17.7 - - 25.0 34.4| 41.4| 64.8 55.7 62.0
QR - - - -| 17.5| 23.3| 14.6 - -
516.5| 603.4| 628.4| 650.0| 680.4 | 737.6| 767.5| 806.0 | 819.8
510.8| 584.9| 613.2| 632.2| 661.7 | 696.9| 698.3 | 700.7 | 711.6
3.6 8.5| 11.3| 11.1| 14.3| 36.9| 51.6| 88.3| 90.0
2.1| 10.0 3.9 6.7 4.4 3.8 17.6| 17.0| 18.2
1 kg 11.8 13.4 13.9 14.2 14.8 15.3 16.0 15.1 15.2
% 97.7| 102.8| 100.8| 98.2| 96.6| 99.3| 95.5| 104.5| 104.1
IVF 1 1998
15.1kg 0.%kg 1999 0.1kg
1998 1
28.1kg 15.1kg 54Y%
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32%

1980 23.3% 1998 6
997 7 1
2004  25% 1.2%
1999 1998
1997
1997
1999
15%
( , )
90% 1999

7.4Kkg(26%)

75.2

54 _4%

0%
45%

5%
19¢8
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, 5.6kg(20%)

23.9

1997  33.4%

<Table 5-24>

IMF

10% -

7 48.8%



1999

11%, 17
1996 37
, 1993
13,797 9,253
540 ,
)
1997
2001

18%
50 54%,

90
1999 90

1991-1997
1 415
500

289 -
1992

2002
HACCP
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10

65%

10

973% (1998

HACCP



g7

10 ,

<Table 5-26>

49

1992

(

40%

)

19¢8
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HACCP

16



<Table 5-26> (1999 )

®
A-
DHA
©)
@
)
)
)
1 -
)
3
@ -
©) )
) -
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®

)
@
@D
©)
®

)
®

)
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OEM

1936
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DHA



10%,

HACCP

HACCP

20%
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<Table 5-27>

(mg/kg)
0 0.006 5 C )
5 - :
9 - . . (0-1rg/kg) ]
0 0.025 0 ( , ).3 C )
5 0.020 :
9 0.025 s . (0.2rg/kg)
7
0 0.011 ( )
9 0.006 i
(0.05), s .1
: , 1992
FDA
. <Table 5-27>
. <Table 5-28>
54 .4%

27.3%

80%

- 373 -
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<Table 5-28>

54.4%

27.3%

9.1%

9.1%

100%

12

HACCP
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IMF

2002 HACCP
HACCP
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2001



15

IMF

15,318

2002

HACCP

HACCP

52,468
HACCP
, , 1999, 1.
» , 1999. 9.
, , 2000. 1.

, 1999.
, 1999. 7.

, 1997. 9.

» , 1999. 8.
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, HACCP ’ , 1999. 9.
4 » , 1999, 4.
» , 1992
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