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SUMMARY

[. Subject

The Utilization of Honeybee and Management for High

Quality Bee Products

1. Purpose and importance of the research

The object of this research is to present the standard guideline of
high-quality api-products, to develope and spread the model for
api-products of quality, and tc establish the basis of the goods. The
application of this results would make beekeepers the increasing income,
consumers get good honey-products, and beekeeping industry get

Intrmational competitive power.

M. Contents and ranges of the research

The standard of high—quality was presented by the analysis of each
products and results. The technlogy for production of good quality was
developed and the experiments for increase of production and the results
presented the model for api-products of quality. Also to expand beekeeping
industry we analyzed the profits of pollination industry. And to produce
honey, pollen, and propolis from one floral resource we lightened biological
properties of stingless honeybee originated from Indonesia and developed

the method of rearing them.



IV. Results and suggestions

1. Honey

The analysis for ingredients showed deficiency of monosaccharides in
some goods.

The operation of standard grade based on HMF value and moisture
contents can promote high-quality of honey production.

Multi-story bee hive management increase honey production and
differentiate honey-stored district. So we are able to get clean honey.

After capping honey must be extracted.

We developed and presented the model for high-quality honey production.

2. Roval jelly

The operation of standard grade based on 10-HDA contents can supress
the domination of imported products.

Introduction of automatic self grafting system can spread the technique
fo royal jelly production.

Multi-story bee hive management can reduce labor and increase output.

We developed and presented the model for high-quality production of

royal jelly.

3. Pollen

To enhance the value added of pollen we classified them by medicinal
use and physical constitution.
Allergy-causing and toxic pollen must be excluded.

We selected pollen collector useful to production and developed the
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production techniques without excessiveness.

We presented the production model for high—quality pollen.

4. Propolis

We examined Quercetin contents by analysis of propolis and detected no
lead 1n the propolis.

Poplar was selected as a promising propolis—secreting tree and reared
with cutting branches.

Bright colored collector for propolis production 1s better than others.

We designed "Hwadae trap” for propolis production by ourselves and

enlarged the rate of production.

H. Stingless honeybee

We succeeded in the introduction and the wintering in the green house.

We observed the behavior and the diurnal activity.

We analyzed the nest structure and improved.

We were successful in the developing of annual rearing model. excluding
wintering 1n nature.

Stingless honeybee doesn’t achieve sufficient pollination for the temperate
Crops.

The rate of propolis production was fairly good.

The Utilization of Honeybee and Advanced Technology of Bee Products.

6. Another important results

To promote the production of high-quality, new guideline such as



standard grade is needed.

Now our beekeeping industry is fragile and mono floral resource must be
extensively prepared.

To conquer dependences on Acacia honey, the technique for production
of royal jelly, pollen, and propolis must be propagated.

Pollination industry make an annual profit over 20 billon won. So
honeybee have to be utilized as pollinator.

Indigenous honeybee 1s close to Italian lineage but almost hybrid. To
maintain characteristic lineages they must be systematically managed.

In the future beekeepers with fifty colonies would have a yearly income

of more than 10 million won.

7. Suggestions

If the production techniques and models presented by this research were
extended very well, it seems to help the increase of the income and
international competitive power of beekeeping industry. Now we offer
continuous Informations by various lectures for beekeepers and an
agricultural agent and coaching through personal visitation.

For the good application of the results of this research the quality
control system of an advanced nation must be introduced and helpful to
promotion of beekeeper’'s production of high quality.

Governmental support is needed. Especially honeybee registration system
and law for the promotion of beekeeping strongly recommended to be
established. And the nation have to manage systematically supply and

demand of honeybee and support scientifically and rationally pollination

_9_



industry.
The local autonomous entities have to assist to prepare extensive
mono—floral resource realizing that api-products is economically valuable.
The beekeeping industry and the government need to support

continuously research activity for high-quality of api-products.

_10_
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(Z 2-1> <ejuEt 257 L EE ARRET

5 - dud A | FA

ol & A Al

& 7} T (F1) 3,123 13,045 16,168 29,461 45,629

T A S ¢ (BF) | 166,570 | 210,780 | 377,350 | 399,942 | 777,292

T2t Abs T (fE/5) 53.34 16.16 23.33 13.6

AT G - BEDEE 19979 SYFAR e AEEA

At AAA FAe w7 B F7s veEE AYE aotHEA deth
Uy MAFVIEE TV T BT vt vlE) & Ao]E XHolA 7|
ot} o2 Eof, &F Victoria A9 d&E 57t o9 B T2 A4S
sH(Warhurst, 1995), A4t ool &&7t7F 107 olete] Bo& #ASL
Ak, 23" FEE AL A FEEEe] %7 2000 o4& FAEH

om, 500 o4 e BEL fASE FBEo MEE 2% YOk

¥ 3% 4y

=

%, iz A4 FusFoz UL AL FPASIH AAHA 2
g AUR AR $EE FARL AE AYGBIE 943 FRHE R
2 2 % g

sabe FRAe ANE 2E BAARANA e,

199590 A8 SE2Al ARE VEoR B AYErle] EAL A
el WA AbeRsvhel Aubolabo] lha wlwhe] Aioln] 3ha ol4re] i
AA el 5% vlwkel AL oF 4 UITHE 2-3).

|

=

]

rlo
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# 2-2> == Victoria X9 ¢=2x7| U BEHAIRES (1994)

Bis P | g () e
BE5 X FRENE)
0 ~ 10 1,042 53.6 4,893
11 ~ 25 303 156 0,423
26 ~ B0 205 106 8,080
51 ~ 100 164 84 12,478
101 ~ 200 93 4.8 15,431
201 ~ 500 96 49 33,463
500 ~ 1000 37 1.9 27,091
10007 o] % 3 0.2 4,200
A 1,943 100 111,059
(E 2-3> =Y AE37te 29 72 (1995)
) R
S 5 7t (2) 0 & (%)

0 ha 1,877 R 5.0

0-0.5 ha 7,202 18.2

0.5-1 ha 10,219 27.3

1-2 ha 12,983 34.7

2-3 ha 3,618 9.7

3-5 ha 1,279 3.4

5 ha o] 267 0.7

Al 37,445 100.0

A5 FEE, 1995 FAEFAL 1997
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ApFETEe] A9 FEE Adel 201%E b B, dd 196%, A=
181% wol¥, A - 5, A - =, AFHGe] A s7he] 74.1%7F f2sk3
AE A -

o UENTHE 25). % ¥F FbE GRE GRAge 2Ea
=

(E 2-b) =Y A8s7tel X9 = (1995)
-
Al F 7t 7 AR) H & (%)
A& 3 0.0
7oAk 77 0.2
= 116 0.3
2l il 47 0.1
3 7 74 0.2
A 71 0.2
2 7l 1,267 3.4
T 316 | 83
= 5 2,511 6.7
= oo 2,402 6.4
H0=® 5,910 15.8
- 7,328 196
! 5 6,786 18.1
I 5 7,540 20.1
A| F 197 05
Al 37,445 100.0

25 YR 1995 5D E XA 1997,
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A2d A TR

e, 294, 32 JAZ A AR, Z2Eg20 daiie B
o) A HAZMN fo. whdA, 13 BE, 2429, E AMTRAME
HE, 2dde, 32 AdFd gy g7, Z2Es Add g8e

ARt 2% EREelse BATFRN SPHoz hREgh

1. HE, 2|, sEol MM R2
o d3Sit=8 it 72
¥ =

0 930 Hx dow, of F oz}
AlopEelM de £A52 4009 FellA 6509 ¢ Aol ATHE 2-6).

(2) =47
FdA = 199130 = 1680] AAEd o w 199296 A 19943 744 = 21

€& RSk, 1995 0= 298 ol 28], A Airge] Frtste RS &
T Atk olF Fdo® FAEtH, 19914+ 4498d kel Aol 19953
o= 87 Hdo g FIHeATHE 2-6).

(3) 3 #

-2 19917 19923 & 1718 ¢] AAERA o] 19930+ [HES R
ZA] A AREEo] 7HA 619 qw,M%ﬁﬂ:1%%,w%dwbzgioz.qn

Aol S7H Ae & 7 AW o8 FHoR itstd, 1991d e = 2191
Herdoeld Aol 1993w ZFA] wmgﬂ o2 AR YIE, 199430 =
2497H o] B Aot 19950+ 3096 TrH e R Z7E A HE 2-6).
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(E 2-6) YRMBO| SIASOIM AXSHE HIE (RIAEHE, 1997)
90 bAoA U E
TELYE D gaa | oz | aww | s | us
(M/T) (H€) (M/T) (4) (%)
H = 9,670 84,612,500 6,300 | 59,300,000 0%
3} N 171 2,137,500 - - -
i = ok g 16 4,480,000 - - -
g} Al 91,230,000 59,300,000 65%6
El = 9,440 83,190,000 6,608 | 59,300,000 70%
st = 171 2,137,500 - - -
v 2 dd Y 21 8,400,000 - - -
& Al 93,727,500 62,201,104 6626
e = 10,679 93,441,250 6,941 | 65,334,000 70%
3} - 135 1,687,500 - -
) 2 LA 21 3,400,000 - - -
o A 103,528,750 65,334,000 64%%
I = 8,992 71,216,640 5,845 | 49,875,385 70%
3} i 198 2,475,000 - - -
94 244 21 8,400,000 - - -
2 Al 82,091,640 49,875,385 64%6
H = 8,758 69,188,200 5,692 | 48,509,836 70%
3} e 245 3,062,500 - - -
P saan 29 | 700,000 : - -
r A 80,950,700 48,569,836 60%
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A2 HEelNe AAH FLA

He] v g AAAHAZE A8t AE EE A4EY A4 7t
wdledk vl Fastth A AFAAM AFREE 2AE T 4R/
E Ag ¥ AAEL sFAE T Adz g 4
g Q7] WEolth o] oA HHol shdvjsfEREge #
oA AGAL o]o)g Foh
A2 B9, At} wiel e e FEujACE A
ol Aol AAAJ] 7HAE A=A Ferh o] & AR S AFA
W], @ 51989 o3 Aol ojstd FRwpHEZFTY FEE ADstd
Ababol o] FFAdol A3 "ozt Abdo] HEHUATH
o) =g 823 ofg] Jatel A stReirieEe] AAA Fo4E o F
AslE e A EE sRon, 2 dRE Avfskd ot 2k
ol = Ede] Ruisis el gt dA He AAA ol Fo] HEH
APS dojr A& ojele] 143uf} B 190 E] ol2E Aoz FAlE
ATHE 4-1).

it
tlo
2
=
o
v
off
rCl
il

EAabEo A A= o] 6HRtERIH v, IFuiHE F
3 A& ol 12%4%@ ZAbslal ot ol YEAES AATOEAM dAe
o]l o] 20ujef a3 Winston and Scott, 1984).
FAA= £33 B dEujsfE A= HAH o]l 29852 FAstx

o) th{Matheson, 1993).

22 sRojE 29 AAA olddo] FEREINA LF FAHE AL of
Ut o8l s Azel A 2de T2 g slode] Qe A
R

z olele] AW FHFrte 21 EEE FYH U9 v oE =9
o] g A met 2R 59 3 =
7~1088 21 ddsts Aex 4#HA Uvh(Warhurst, 1995)
FRo slEuAzEe FH vFo] A A eZ FHA AP
B3 £ AdE A8H FHAE P4 Aok 53], s

o =]
e} = =
o} o] Fddy o)el= S W HAHI s Aol gl ol A

o

n
o
2

—

=2 T M



f=2Ecz 0|2 2 =Y HAAA o)

(Levin, 1983)

g 3} BAA 7HA(USD)

A AR 157,027

a 33,705

a 121,293

H 197,921

a 61,319

" 37,959

" 26,816

" 20,020

; 88,674

a 10,411

t 44,468

" 368,004

' 174,876

" 3,016

" 13,777

" 288,776

" 161,133

o |2 | nf

“ 217,193

0

" 42,864
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® 41 A%

% g & 7} AA= 7} (USD)
> g A A A 149,757
o} = © " 473,340
n} 7| t}oj o} " 24,174
5 3 A4k 114,652
= o8 " 149,757
of £ © : 473,340
up A o] o} B 24,174
s " 21,550
o & = T AR A 2,628
g 2 H " 1,382,494
sk 2| L " 410,377
7 " 465,524
3 e}~ " 25,137
g v F " 59,054
A 2% A} " 60,000
T34 A 27,473
o} A}k A A a 82,118
HgZH N 55,286
& F " 15,706
Gl = " 175,211
g 2 " 161,432
el & " 95,762
¥ " 346,539
Gz n 4,981,394
2 17 HEAQ Ak Fo 5,435,974
- " 1,688,340

D 2445 S Wg el Ay 29 a%E g
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2 A9¢ s #Aw, nd
Lol aTEel B BEeARe Adaes Ade a4 glon,
ao) weh el ASEE, ol va BHe AojHoz AU v]g
8T F AUth

4. H7| ol 7isA

HERE BRo2T FALE Au G weh FAL molm 4

2 ZUs Ae 47 sEuge] Fagel Frkstn Utk o di
o] A% Aol wWol dejm, AAFRuel o Ealvlel: APl 2

7] wWiol, BHE o] &8 st A RS FEAAFY, e F

A4 T SR AY AT

YA AuED A Fe e FoH ¥UL £ fEuAzt s
AL F5ai A o, BEol 3, A% Qm, ALy @], Fu, 9

59 ol uh o #HEo] AUWHS vFoT Fu A At A

S-2vte}l 4 AuH AL 2EH2 Mup Ab#rh oF 29576haol ™, vl
9509hac)tt. H%ole] el A2 6990hac]™, 7+ 16,118hao] o] 2t} AT
= AuidA "] 2 ol vl A AT 2,226hao] o] &

FEdole A lacre B 19| EHo] Qg AZbol]l 7923, vl
29R3 R T, Hpolo] w7H S, 7ol 4%bdt, AT 53T X7 AT Ao,



NEL Fora H4
tHE 4-2).

it
i

Ao g & FEuIRAIGS FEE F 1598 e #

(E 4-2> 2Rl F2 4ot IR R0 BES (2, 1998H)

ZAN R A A (ha) -4 (1colony™/1acre)
A}y 3 29,576 (72,490)” 72,490
Gl 9,509 (23,306) 23,306
B 2o} 6,990 (17.132) 17,132
44 16,118 (39,504) 39,504
A% (Plum) 2,226 ( 5455) 5,406
FE 5 1 157,887

N aZEL ol Hlis) AujH Aol FAT, ZLE WA Hg3k 3oy
of vz} W7 wiio)l HMAHeR EwNAL Y] AEE b
A

$2ute A2xzEe AuuAs AEER Adu R, 27|7F 5572ha, R
o] 20,628ha, |7} 9,199ha, & uro] 2705ha¢lth. MAZEY A lacre & 2
e} Bto]l BastrR, AazEe] sFEuid Zeg 7 e BT 2
7R, eubo] 109HH T, AU 4wsA, &vte] 1M AR F 18%E 7
AT AE7F dastt.
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1o
4
N
i)
L

O
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olE ol EnlErt 3Eujsirt BQody, oF ththa A XY AuidEA LS
AU loja Z AIAS A4S AN, EvlEd = E¥Hol g3yt §la,
A9 S Fdste Aol &2 0|BE A YstATHE 4-3).
(£ 4-3) Selvel F2 Mt 2ef 207 825 (£, 19984H)
2 = ha' (acre) B39 (2colony”/lacre)
= 7] 5,572 (13,656) 27312
 Hh 20.628 (50,558) 101,116
9 9,199 (22,546) 45,092
-1y 2,705 ( 6,629) 13,258
8T - 186,778
1) A7 2wl d A
2) 1 AW 5o 715
ol A 1597 T3 A holA HRF 18WTHT S elH dIHow 34
vHE ol4tel Btol Haslu ol Aoz EakstH 20090 deoh 7HS
HE v £33 2 R Fe] o] F LEE dAIY dHEE Lyt
AA GBEE BE FUE AU e AL, FRMAAG S B
Antel] FE & HeldoF|y] FES FEE dddy

A5 FEiNTToZA EHe Atk

S FRuALGE oAl doul A, BEe W st HIEY
Aela £ olel A wEel SEAAAYd olgdn 9t LE AE
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zulo] e FRel obdsiel 1B APUAS BIY & AAW, RE
Fmo] B o] F Ak AL ofUt dF Fol, &0l

2 wolol EIEE Y EviEdE FHrge Hode A T &A<
FEoNE g g, TFEY E27HF A5 548 Fofsio] o
W 2 Zo ol FRujNLFE o] &F F e A olsfslof o

A Tl B ol9om o8] FFO AT Fol o= Ut
0FE g AL BN E(Osmia cornifrons)3 A% H 4 H (Bombus
terrestris)olth. Z1eju} ol E& BB RV F& Holw, o] 7}
A gelort W g8 FRuAEEse T2 HHo g5y YE B4
Al o] &5 AT

Ne R fAL] ol o] &8l YA 2 AGHE &3] FHstar
oo} 3}7] wWio, BHS v E3 }E EuNZFe] FAGHS ol 2o
] 1 8} 93 o}

1. &

3 Walker(1984)= A A Al &
Zg9t 3 A ERE F1 de AME A3 v it

olof B3] w|BreEE ALY, ] Fo dYAuFFHE ol FE oY
o, MYFHIE e Eulg 7] 2D 3Fo} 1 FAHE AFo FE o] g}
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A5 =Wl A BEY 54

A1A FHO EF
. Beo| =

HH (Apis mellifera)®] EF & AlE s A4St AR QN @

Ruttner(1986)ell 2)stH, ¥ HAA Ao x 23709 ofF(qiff)& AL
ATHE 5-1). o5 EFFo] BF UdBo o]&5+= AL oYy, 5/ A%
8l Apis mellifera mellifera =% o| 22|t E Q) Apis mellifera ligusticas

T2 o] &3t}

< 5-1)> HAMAIel =8 &35

A. m. adami A. m. 1berica A m. mellifera
A. m. adansonii A. m. intermissa A. m. monticola
A. m. anatoliaca A m iran A. m. sahariensis
A. m. capensis A. m. jemenitica A. m. scurellata
A. m. carnica A. m. lamarckit A. m. sicula

A. m. caucasica A. m. ligustica A. m. syriaca

A. m. ceropia A. m. litorea A. m. unicolor
A. m. cypria A m. meda




K0
ujr

S L

A

olgele}l %

L
L

olgtej et AlE<Ql Apis mellifera ligustica

wir

i

=y

ol

ot A

o] 27| W

o} 5} 7}

&

_04

2% (wax moth)°ll

o}

1o}

o}

49 ARel

K0
wjr

ol

O

il
OF
i)

j=]
-

o)Al 2=7hT) Lhu) o} 7]

7 7t
b @) WEe] BFY Fu

<)

ol

oA
oF
i

Mo
H

e
—.
file)

28

ol

HEe

bl

il

sl

pat

o
<H
o}

gy

)
.ﬂl
1o

o

9 #F =4

™

=

o)

o

T A

of dA

A2

T

N

e

1

K

1996

H4

5

=
A& (Apis

o it AT 1992 o]

olze] FEL AR Fels} 4N/ T2E 7]

15270 A A ot

T
AR

o
1T

3
T

)

Q

A8

37t

mellifera ligustica) ©11 A g,



o] o ol

bz e Aol Ha)

5-2).

YA
It

Al YESETH(S

160

(E 5-2> =W At 0

= o) <r © o~ L0 - o) - 00
= e o~ = = L0 o0 © Q <
~ - — - S ! = S = S
0 | _ _ >
et I I e T R B = A A I T
N ™
© o0 o~ 00 < O Q0 S I~ —
o+ 3F © Q o0 = < 2 N 7.
A ) - S o3 SP - o o -
r — — — — — — — —
= o) o ar) = [ N - om
— < o © <. : 0 < ™ ©
= — - S o - S — — -
= _ -
it Se A I S R S T O e T e T s A =
< o o~ 3 o 0 3 o o —
" « L ok > &S N ) =T —
- o~ le < S Jo e o0 D~
5 =8
W e & o
~ I o T
7o o] = - | = |2
wir 50 pig <! <0 < M O < M Q
i I L . i
70 _2 17_AIL ﬁo :AO
3r o T G
Y 4 <
n
o i
03




Aol 138mel) BE Zol7l 84mm Yyl = A

o & FrllM=

2

A

T
T

g

&l
=

+71

)

o]
g 9A

Wi

)

o
ﬁo
oy

i~

Y
ﬁo

o

(Alta type)2| oigd

e}

4wl

iz T 5

PN
T

A 342

ity
.Ao
ﬁo

g

1

1A, 1996

3]7] ¢3

1=]3
21

HA

1o

o
ﬁo

N
ol

TO

wir

S AbE FE

oA ) A}

N

<0

\



el we) AEI} Aol FolA

ol
4

2%

=N
. ¥Eg 19969 39HH 5944 §48 2

~
Ko

(%)
33.99

83.39

AT

[§)

Hlw (1997)
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gk e,
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(kg/13)])
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5.97
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Apelzk gl71 o
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Al WEs A FHA R o] &35H7] A AR

AEe] HEo] HuHW &7E FUMAIIE, E5EAE HAA s 2
F(levulose) THE& F7HA17H

HEe] T35/t o)Fojgd, HAYEFL AAREE HFLE ok, 4

T AFAAAY AT 08T & UL Aelth

Ch MZote] 2%

HIro gzoko YaEFE o]} HEC HuxE dEAA AFLFo=
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(g3 kb, 1995, 1996a, 1996b; Drogovoz 5, 1994)°] i
W, EdEeol=e] a3t e F2 A B8 aFY BEES AAS
o S X2 13 (Takahama %, 1984).

d2g e FEsted Aol EEP(Ethanol
Extracted Propolis)& 3 7}ste] 2]
EAZ ALEsts &322 5 (Potassium Sorbate) Bt BEEZ 7 Hoju, ¢l

FREAQ SNAAENG $5e0n 6o, TeEels $2% EEPE {4
FREAZ Austel H88 A3 FWnA G 2A 798 F AL A
oz B}

FAE} 2, FAUE HEE o2 AFo TrELsrt JrbEn gl

Aok v - HFFFAE Pb AHEH T Qlon] Bws ey Tz s

Ao 2 ol g ZIdanrt ag.

sp@ese) Fazgont FUF, YEol, FAT, T, FavhI,
£ = & oglom, Ao weHAe

o] iz AFAHN}7 FX =T YrHSakai 5, 1997).

N
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BoiAA Aldls Tz Zoxd FoAHE 4L T2 ¥ A(propolisin)©]
gt Edo] &7 H¥A4S xsded ol fHAY 1 & ZREgse dug
g Ao, Z, SHA, gdEr] wkge oj&xm glth olEwm
(Atophy)d I FH X5 A=A

AAE HFZTE, AbA, BEAE 95 AEE 31 2 FE Amdd we

AF7E ol FojA T gon], SEI} Y A
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A Tol thslA propolis &7 =25 F FAHE
Fig= o

12, vrolelAazE 91l &AW AH(Influenza) A8 Tl dElA =
Hold g ass vepdoh 53, 949 8 o]
Aol HE E AR YE(Trichomonad) 958§ o]y Hdo] =01 3}
agn, TREEsE o] 7 FAEE AL didA gEHanr 4
thE B a7 gloh(Kivalkina and Bukarkova, 1978).
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O 9oe 16%9 E47F glew, O F T8 ALEE AFE ARG X
t3og A FAIE QWA (nvertase), 2L T A wWolFoz HIIA]
713 tlol2€E}A|(Diastase), °l€d& H#F o2 HsA 7= o] =4l (Inulase),
HAitster g FalstE 7hebetAl(Catalase) 59 ATh

HEo FHHo e HEgReZE BETRIA, B, B, Bs, @4 UzEAL
g4 Bleel wlERIC, HEIYK, 49 %o] Aot 28z, & THF
A= F7IEHd 25 Zw(Ca), H(Fe), 78 (Cuw), HZHMn), A(P), &(S), &
EE(Na), o] FshatA&(Si0y), vtavls(Mg), 25 (K), T4 ol 3

r'
K

2 oh 2
@
id

A 7% T HE S B A8l olstretER EFE, oA
E OFEL Ao FAY AEEME HAASHT. & olFtAlolEE A
ol A AR S v FE nedste] FabdEd 243d 24S AAH
O Ade g Zghoul(E 7-1), AEFFAAM AAG T gl BE F
AFZAL 8% 38 HEe 3FA Vet &AE] o
HAoly, FREFFE ofFtA|oF ] 18.8%, °FFFAl}27F 19.0%
3, EEE ofAEE, WFEER 27t 17.8%, 18.0%, 188% A
S FHo 84 gttt
3|9 3Fe olFlrjolIol (0.12~0.15%, EFEo| 0.14%, °FA3¥E 3 o,
E5 013%2 AU o] F#AE AFFA 71+ 06%E0 ¥

BAUA F ojrhrlohe aﬂa}%ol 726%, Aol 51%2 ¥Aso| Gzl
A3, BEEBE Aol 685%, Aol 58%=A v 5}



2, obghAlel29] A AEtFo] 643%EM ZIEX 65% okF EA
gar, AFE 8T%EAM VFEXQ 1%EF o 2HstTh kA EE Aol
635%A 0.0, AF-E 125% He Aoz EAHAY. FES 433
#0] 609%% 7H¢ ok, AFe 91%lAU

wepx, M43 AeEdd Ao v s @ FFEEC HFTHL 7
Fo] XA Z3te AR eyt Mg HEL FHECEAM HET

AN L
o] (o]
. 7)_1t‘ AF

14
o "] go] ¥ FEORE FEAMAME 2

o
e
g
Y

oo 5 obaeh | ebaol | E2E | ousE | gz
ey Sy A & 2 2 2 &
T (%) 18.8 19.0 17.8 18.0 18.8
33 (%) 0.13 0.12 0.14 0.13 0.13
Ax(meg/ke) | A F A 3 & A g = %
ek (%) 72.6 64.3 68.5 63.3 60.9
A (%) 51 8.7 5.8 125 9.1
HMF (mg/kg) 10 o}st 17.1 10 o] 3} 10 °]3} 2.0
E} 2 A 4 EdE EAE EH= E4E ERE
AEHP & 4= EHE EHAE ERE 4=
ol 4 g2 1% 241 21 24E B4
Bl 1 A3FE S AR | AL




ce)n, oSBT dEBA AL AT wgo] AuHA AL, AFel
ulgol AUAA mold AF/A Bel Wolxt o dwhdth #Wo
4 4+ AAw AL FHel et el ugol

B fNE Fo uddw A

F

HMF $Xx+= 5% 10mg/kg ¢lal2A wjl§ U3sA AT, of7lA o2+
HMF Fx7F 17.1mg/kgel At 52, Aol AEFA 715N & 40mg/kg ©lsf
2 FAEY 9] wFo] 2 FEA7F ¥A= Ak v 10mg/kg oldkrt s

olobut REFA YYAEE AWsE MAAFE /FS BEdy e 57

, ol s E e HA A BRdA AEEHA @k

1. B2

n
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—J
0x
0
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i

AFa7rso A HE sk, TEEA o v mddd o A+
7b el 7] wiEel, ofd mgAe el FAAE F oW 3o o
£& Hole Ao gty &8 2AE A= gskrh €, Townsend(1940)°ll
s A WAL, Butenant(1957)7F 2 E ¥rgl oH 2 7“-“3 A Hpake]
%<l 10-Hydroxv-2-Decenoic acid(10-HDA)7} & 288 st Aol 933
c}. ul2kA, 10-HDAYE 2 ¢Aze #4248 ddsted F83 A#E7F €
th o] Aol tieiA = 28 ‘2dA e HAEEH Aae 8% 48 ‘=g 9
4 71l A A3 HAEE T

Kl

__.95.__
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68.5~69.8% %
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A
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ZH3t9 3, 2dMe] FdFE 1137~1348% 2 HAHFPR o, AHEE 3869~
3891ml/100g 0.2 A o), hAFE HEE= woir}

Zaak 2UAYE Aol AEs I, $FEE 685% ez Ao A
10-HDA% o] st F=52F 2gFAd2] 9 10-HDAFHS 1.7~18%=2A 4l
A A 16%HTE okgh dAR, Fuisb 2EARe v A
04%9 A H1 07% AL FFo] Wolx= Aoz Jepwr}, 2y gzt
1348% 24 =atRY vl g&o] =gton abmi= 37.27~3848ml/100g & & A

el AT e AEEA s

(E 7-2> &= ¢ 2LHe|d st 4284

. B | w2 | AL | A2 | ER8 | F2FA2
4 A | A | A% | A% | A% | 2%
T & 68.5 68.4 68.5 69.8 68.5 68.4
10-HDA (%) 2.4 2.2 2.1 2.2 1.7 1.8

ZeNE (%) 12.24 11.49 11.50 11.37 13.48 13.48

A&
(1IN-NaOHm{/100g)

41.02 37.93 38.91 38.69 37.27 38.48

oo
o%
oo
o
o
o,
e
oX
oo
ox,
o
oX

o R i

A4 U 2ede #5004 13 BAC dE e FR4 285} 2
oz st woisHy YE otk FHAA ZLEAAE A7 4997
WiEe] F4 2FAY YAF A 2 BAL 981 U A}, FReE



oW

B

B

o) # ofrfg} v

a3

3

)

3 FHEo] "HojxuR

ol

I

13
=i

7 Fxak 2gdee] 10-HDAS

A
[LE |

Aoz YEgi Utk

el

A

715

—
.
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(E 7-3> 22 24 &A1t

AL S (%)
T 150 ~ 181
et 3t = 184 ~ 23.1
Y 10 ~ 44
ke 214 ~ 281
AR 13 ~ 79
i 16 ~ 29
71 E 931 ~ 327
Ao oA, Wit 8, 4EF, dF 7
I} B A B ’ H y
o= o
o}l o] F g
H ) Q T I =)
a) ] A 2 et Ae] AT EZ : Carotene
H]ElYl B 2§ : thiamine, riboflavin, niacin
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Z¥l( S —carotene) 5°] v}

2. ZEEgiA 424 Z1

&

Aty 37 dBFogrvy ZaZadss £ HEEAS A4

b3 ZYTHGE 7-4),

AAL &5 &= (%)

T Ht 39

T A 50 ~ 55

d @ 8 ~ 10

WAX 10 ~ 40

3 ¥ 5~ 8
Quercetin’ 0.84~2.01
FEdF A, o, 4, 5 v E, vtavls, 2

Z2H]ERIA, BlEYIB,, By, D
HEFR R/
Uzea wle-712"

1) Quercetin® Z#l® w-oj= 2] A F o)




Z2E2E EEAY A2 W, bY Bol AAstE YRS FH4 BIZ
q 50~55%elgith 1 thgoE 2 MFL AAHE 4R TPz 10~
40%°1 ek et Yroe
PR BT 39%7 FHEA A

ettt vgwlor = T2ejlekgl A HlEY By, By, D, yaE®EA 8-7}

28l So] FH5H Y. 2 2o AEAE (Quercetin)S ¥ £33 tFA3H
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El(Quercetin) 9] 3t&#S A &3
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ot EM N H

(1) A =

FHR ol FoA FQ BA NS Quercetinel gt A F-olth. EEP %
Quercetin®] @rtt FF=Ho Ae=7teE 27 HdA e EEPE 343 890
t}7} Querceting 7} 2 F28lE 415me) AL vZo] W o 4 ol
EEP 3|4} %o Quercetin® o] oW 415me FE& Bo] F53

o}, Quercetin®] o) How 415me] I}FE 2§ FTFEH
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ek, el Quercetinol NS w LupvrE A
T A EEFIE e, EEP 34 Ao 415m apato
=%
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AVt 1 &)l g Eo] 2T Quercetin S At E A

FTHRwol= ARES EA38Y] AEiA Quercetin(CisHwOr - 2H0) Al k5«

S0mg s AEdtd, ATE(CHOH) AlFEFos xo geatr oomsE W

.1
0

()

ofr
%3]

e MEQS W mE) FYLET 24

debmEul 37 FHAA A%

[o] =1
HAste] 70% Jwew =Zstod 12 EEPS WECH oluﬂ, gty TRZ
7(

AC)
>,
1o
L
o
flo
(N}
tt
ol
2
i
CH
R
K
[u—
2k
4
e
o
>~
o)
)
“.
o
c
E'L
_E
--|-'

=
o
oft.
o
2
Rod

2
}—-‘
oo
>
i
o
av)
dot

=

0
ruLo
Mo
iz
2
0%
(o
tt
_?h
Rt
i

3
Zy EEPE 2082 4” = zi—,% 2 ‘J,gg o}, AokE el AL
Quercetin®] T %7} =obx] 30w 2 31X 5k

Zk M Hg 05m¢ FH3L o7]el ogbE& 1.5mé, 102 aluminum nitrate 0.1
m¢, IM-Potassium acetate 0.1ml, 5 FF 28mE EF3to] 408 A2 W

sttt 416nm FAZA A EFEE A

(4) 34 A5} EEP9 Quercetin 33 A4t
Me o] g3ty zt MY FALd dFsh= Quercetin FEE T
g1, 3l A Quercetin FEE dMujs R FaW, Ay Ao
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Ao} 7o wHoz B3I A Quercetin FHS AYEF9 1% EEP7}
201ug/mb =2 71 =k (R 7-5).

Ela, BE 4R AelA 12 EEP7F 24 EEPR.tH Quercetin &3o] =9k
t}, AdBEAo A 12 EEP9 Quercetin 723+ 20lpg/m2A, 22 EEPY
Quercetin Fx ¢ 1.36pg/m BTt} 47.8%7} =gkt BUE oAM= 13 EEP+
1.96pg/m 2 A 22 EEPS Quercetin 721 ¢1 1.16pg/md R} 70.0%7F =kt C
kB Aol AL 1x EEP9 Quercetin X+ 1.12ug/m{ 24, 22 EEP2]
Quercetin T8 0.84pg/ml BTt 33.3%7F =kt

ol9} & Ay A WA FE3I 13 T2 L2 Quercetin FE7) 23
ZE2Z~9 Quercetin FEXRTH 2 AL BAFu YA 1 HZH30~
70%)E FEFvuitt Hde AL 4 A 18 A, Quercetin F=7F 2F %
vt} zlelzt Aste], CHE#el 14 EEPY Quercetin 5271 AY5 33
BB &e] 22 EEPY Quercetin 5 £ Xt s ZAo 2 ERST

(E 7-B5> EZEZp|A T 22IY L 0l= Quercetin® AEstet

4 = ST 2 T3 | slA A9l Quercetin| EEP9 Quercetin
(Abs) & F(ug/me) &k (ug/ml)
AGER 13 30 0.463 0.067 2.01
B¥ &3 13 20 0.663 0.098 1.96
CHE4 14 " 0.390 0.056 1.12
ALE7 24 W 0472 0.068 1.36
BY¥%4 23t " 0.405 0.058 1.16
CHE4 23 " 0.306 0.042 0.84
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FEd AL o7t Y- (Robinia spp)i= BE &4 9 e 3E A4
S BMPE ), 20~30% HAE Holok oA YR gddd Ao AagE Ao
2 AAHIY= Holt. o] & EE3H, o}FfAolE S A-I = VFoE A}
£ 4+ 9% Aow FHerFc)

BN e N
725 (Citrus) 10 ~20%
&) w2l 7} (Helianthus) 20~ 30%
2} ¥l © (Lavendula spica x L. latifoliq) 10~20%
22} (Medicago) 20~30%
o} FF A - (Robinia) 20~30%
2 = vte]l (Rosmarinus) 10~20%
3 Y7(Tilia) 20~30%
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BARAR AFTHAe 29499 148 F& 665-685%, =99 11,
0~14.5%, 10-HDA 1.6% co]4do2 At vk 8-5).

(B 8-5) MEIHO zuue ZTIFH

T H &
R (%) 656 ~ 685%
a9 (%) 11.0 ~ 14.5%
A= (md) 32 ~ 53md
10-HDA (%) 1.6% o}’

ANEFTHY 71FHE vlgog AR gHo] £y} £ R eo] dg 3
2 ¥ (fructose, glucose, sucrose)e] =A3 & 9 B EFSY geoprl
(Thiamin), Yo}Al(Niacin), ¥84HFolic acid) 52 & 3o ok sFx gt
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FAHQA WL AT AEE ool FHT 23

b, Zls A e A 10-HDAY) #3ke #atd "Harsk gty 78 24 ‘=
dAplo] JREA NN AHE nie} o] T4 2dAdelE 10 HDAE o
1.7~18% A=) E3atzg 4k 2ddeE = 10-HDAT o] 2%5 W&

ol¢} o Ay A LA 10 HDAT Fol 274%°lx, =4t 2
Al 10-HDAE Ho] 151%eh= £ §(1989)9 X9l FAMgH ZHijo|th
utebA, 10-HDAE F& 1552 2.0%°]1%, 2532 16~20%% 3t= zo] g
33 oz guE
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A, EHEo] ol F Qe FAUAdL A¥son AHDY AlLS
(Cornus officinalis), -+ (Brasica campestris napus var. nippo-oleifera), 3=
(Buxus microphylla var. kpreana), A3 (Malus pumila var. dulcissima), ©}7}
A WVHF-(Robinia  pseudo-acacia), W& YWF-(Styrax  japonica), WU (Castanea
crenata), F(Allium fistulosum), 3| YW (Tilia amurensis), %23 (Elaeccarpus
sylvestris var. ellipticus), 7 (Sesamum indicum), ¥ 5 (Rhus chinensis), 2]

(Lespedeza bicolor) &°l UTHE 9-1). o] FdA F& AEsFHHE AL
A E, ob7RAlol#, WU FE Aot

2. 2UI|E 3 SO B U

[

27 29 W, A F Adel PH 2YYRY REe LA 1
ool del ¥EE 7197 AsHE vFe) HEL TF o sk, ol &
BHE stele Aol BA ot ojegg A A o W, FRUoz
N R EEE E 4 A A82E JYEY NEURRE AY o5e
A7 39 Aeold 49 Feoz e 4B s Af)t wag

} 42
= g ;.734;5 del B85 T glolM, 2459 BAFe) 4%e B @
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A e & 9 7§ 317
A Cornus officinalis 3¢ 44
o) B-rasz'ca cc-zmpestris napus var. 39 49

nippo-oleifera

3 ok = Buxus microphylla var. kpreana 44 5¢
A}t H- Malus pumila var. dulcissima 49 54
olFFA U Robinia pseudo-acacia 59 6%
uj) SR Styrax japonica 54 6
HE L} Castanea crenata 64 7€
a} Allium fistulosum 6 7
I - Tilia amurensis 74

IR S FElaeocarpus sylvestris var. ellipticus 74

Zh7) Sesamum indicum 74 84
HUHE Rhus chinensis 74 ~ 84
2 Lespedeza bicolor 74 8¢
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S 2% 28 SW el opsbretE o ER’e 3% 1H AW
of Aul'ol M AHE wiep o] fElyd dEakde] olFlAelE gERE

3
AorAoz AAsty i, 44 ST F e d¥es =&
&utstot, =/ UH-(Evodia daniellii)7}b Stlol A 2 RAAEE2x4 FEu
o5l 19700 2Rl AR, 1 B AA Ut A Bo] 2
NERZA FRIAE AR o o
v=el M= ‘Bee Bee Tree'dte o|&o2 Bd HE 2 Fwol M3
HEolth, 7~89o Fol I, F4uiele] BHEC] ZdHE FUEFL
et FEol AR F A ol rt 43 g Ade] whel 8 olulel Asste) o

At (3, 1974).
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(# 9-3> H™X|HoM =dHo| 8st= F2 32X

SEC I A 5 7)
3 g Buxus microphylla var. koreana 39 sla~49 e
A E Salix gracilistyla 38 Fa&~49 A
=R So Prunus serrulata var. spontanea 49 F
dFU5 Prunus armeniaca var. ansu 48 F
YA Chaenomeles lagenaris 48 Fo-44 3+
=g Rhododendron mucronulatum 49 F&
B ol U? Prunus persica 44 s}4
FFUH  Prunus tomentosa 49 &
vl L5 Pyrus ussuriensis var. macrostipes 59 A&
AR} Malus pumila var. dulcissima 59 A& ~5H9 F&+
E7E Trifolium repens 59 sl ~6¥ T
=7 7 Fragaria spp. 59 sl
2 2 & Rosa multiflora 59 sl ok
Z A2l Amorpha fruticosa 6Y A&
LI Castanea crenata 69 FT~6

* A%
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x 9-3 A%

480 - ER ok
Sis 2]l Securinega suffruticosa 6¥ ST oF &
Nz Erigeron annuus 69 & ~ 88 F&

52 Hemerocallis fulva 74 A

ST Zea mays 79 F& o~ 849 A¢ ok g
kS Lvthrum amceps 78 FT

Ay & Amorpha spp. 74 FTE

o= Ledebouriella seseloides 79 gt

i Capsicum annuum 8Y Fa ~ 8¥Y s
Al 2 Humulus japonicus 8Y & ~ 9¥ A&

sivtelz]  Helianthus annuus 84 sl ~ 99 F¢&
IARA  Cosmos bipinnatus 9¢ A& ~ 99 FTF

%t Ixeris dentata 99 A& ~ 108 F&

2x o)l  Aster yomena 99 F& ~ 9¥ st¢
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