<«

(pollination) '

(honey) (pollen) (propolis) (bee venom)

) (beeswax) (royal jelly or bee milk) (Crane,

1990, 2531, ,2532)

(Genus Apis) vif
‘ 4 1) Apis dosata (giant honey bee
rock honey bee) 2) Apis florea (dwarf honey bee) 3)
Apis andreniformis (small dwarf honey bee) ‘
(Wongsiri et al., 1990a) {
4) Apis cerana (Eastern honey bee) ‘

Apis mellifera (European honey bhee)

( 2.1) (Ruttner, 1988; 0 tis,1991)



1 (Apis cerama F.)
1793 Fabricius ? ? A
cerana o L1798 Fabriciit ? ?
Ao Indlca ? "
A. cerana ? (Ruttner,1988)
Y « 11-
12 o0
?
?
?
( ,2531)
10,000-20,000
2-10 ' '

(Wongsirit1989)

(A. cerana indica) ?
L v il



3,000
v 30-50 [
(Wongsiri et al., 1986)
( 2531
(Wongsiri et al.,19900b)
(A cerana indica) ' ( , 2.2)
(Ao mellifera L. f 2.3)
L ! )
(Wongsiril
1988)
(queen rearing)
(larvae transfer) ( 2532,

Laidlaw and Eckert, 1962, Wongsiri et al., 1990) ’

Ruttner (1985)

(A ceranal 4 subspecies 2.1



2.1 { (A, cerana) 4 subspecies (Ruttner, 1985)
Averages
Subspecies
hair basitarsus hindwing color® cubital
(11100 (1110 (L1100 )3 index
.cerana indica 17 175 177 6.6 3.88
.cerana cerana 21 196 862 5.9 4.10
cerana himalva 23 181 804 6.7 3.59
.cerana iaDonica 28 197 §55 5.0 6.39
Yeolor t3 b 3 (abdominal tergite 3)
0.0 (: {) 9.0 (: {)
subspecies

1) A. cerana cerana Fabricius

2) A. cerana indica Fabricius

3) A. cerana himalva Fabricius 1 {

4) A. cerana japonica Radeschowsky



B maa
5-15 (nurse bees)
(hypopharyngeal gland) “i(raandibular gland)
? (worker) Ri(drone) 3
(queen cell) | 2 .4)
(Witherel111975; 2528, 12532;1lannuzzi,1990a)
(A,
mellifera L.) 10.46, 10.97 325 . (cell)
(Weaver and Kuiken, 1951)
? «
? 2.2
2.2 « Yi
(Ao mellifera L) | ,2536)
1
(worker) (queen)
86.03 : 170.16
10-12 2-3

1,000-2,000 [

(queen pheromone)



(A cerana indiga)

1:

(hybrid) (A. cerana

B

(hypopharyngeal gland)

1955 Laidlaw and Eckert, 1962;

2535)

60,000

X A.

Mohammad (1976)

48

( L) 330 %
al. (1989) £y
cerana Indica) (964.054238.85
(793.7+174.96 ) 3
|
(pollen) (honey)

2.4 (Johansson,

2531)
10 8,000-10,000
{3,000 - 5,000 ( ,
5-10
2528)

2.3



2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2.3
(

)
8,867
17,267 50
12,248 430

13,105 11,495

16,556 8,845

16,886 8,325

23,951 19,500

13,959 48,715

9,531 56,050

10,255 65,385

17,647 76,566

10,455 102,531

11,087 115,049

12,473 105,894

8,156 99,721

340

3,537

§,320

22,923

45,074

42,248

63,053

87,456

88,105

75,680

70,059

60,304

69,445

63,108

66,533

65,250

55,315

90,809

Va

45

90

90

2,000

01

va

137
1017

3,251

600

2,162

171
2,280

1,549

2,034

5,536

4,121

4,431

110

412

60

130

260

140

200

100

100

340

3,537

8,320

22,923

45,124

42,738

74,678

101,419

102,018

98,741

119,146

117,054

137,092

139,674

169,280

182,669

164,882

198,066

10

340
3,537
8,320

31,790

62,391

55,325

87,780
117,975
118,904
122,692
133,105
126,585
147,347
157,321
179,735
193,826
177,355

206,222



2521

2528

2529

2530

2531

2532

2533

2534

2535

11,157

12,473

§,156

9,043

9, 171

8,495

§,356

8,708

8,000

(A cerana)

Townsend and

2

S0

115,049
105,894

99,721
162,305
155,694
196,162
211,725
247,749

256,314

(A

65,250 90
55,315 90
90,809 2,000
75,903 2,000
52,980 1,000
10,341 504
68,809 2,060
42,042

46,242
mellifera L.1

(Witherell,1975;

Lucas (1940)

2,280

1,549 2,034

5,536

1,504 7,917

1,952

50 1,729

1,386 1,210 L

3,423

9,438

Nakamura,1985;

750
704 384
Artemis

182,669

164,882

198,066

249,629

217,626

268,786

291,190

293,964

313,082

1

193,826
177,355
206,222
258,672
226,797
277,281
299 546
302,672

321,082

et al., 1988)



2.5

(10-15%)

(water soluble

§-14%

(55%)

dialysate)

(15-20%)

2.5

4-10%

§0-85%

water soluble

12

dialysed

(gar

test negative))

(Non-dialysable material)
4
(15%)
4
10-15%

3-4% (wax)5-6%

dialysate

1.2% uronic acid 20%

) 50%

[ 55%

3.4%



0.5% (
globulin)ld.9n 0.3% 0.89%

aspartic acid, cystine, histidine, tryptophan

15% 13.4%

13

00 15-20%
albumin
(arginine,
tyrosine)
) £
0.16%
{ 65-70 %
2.4) ( 2.5)

2.8)



2.4

1994)

*10-HDA:10-

* il

1

b

L0-HDA* Ler

1

2.9.

O IN.

NaOH/I0O

(A, mellifera

) (A, cerana

3+ 1.4 65.3 + 2.5
7.t 0.8 16.4 + 2.5
9 4+ 0.7 9.4 + 0.6
3 0+ 0.4 4.8 + 0.5
AN @AY 3.6+ 0.4
a0 1.3 ¢+ 0.7
R A 7.4 + 0.6
4+ 0.2 0.9 + 0.2

+ 2.1 39.3 + 3.1

00+ 0.2 1.5 + 0.2

faponicaHTakenaka

14
L)

et al.,

(L0-hydroxy-2-decenoic acid)



5 (A, mellifera L.) (Justin and

Stephen,1992)

/ )
(Vitamins)
(Pantothenic acid,BY5) 100
(Inositol ,B?) 100
?  (Niacin,B3) 50
(Nicotinic acid) 18
(Riboflavin B?) 9

(Thiaraine.B"

?  (Pyridoxine, Be) 3
(Biotin,B ) 1.5
(Folic acid,Byg) 0.2
? (Ascorbic acid) 4
(Retinol) ‘0

0(?7)
(Tocopherol) "0



2. (A. mellifera L.) (Justin and

Stephen,1992)

)
(Minerals)

(€) 5500

(Mg) 700

(Na) 600

(Ca) 300

(Zn) 80

(Fe) 30

(Cu) 25



2.7 1 (A. mellifera L.) (Justin and

Stephen,1992)

Hydroxy fatty acids
10-Hydroxy-2-decenoic acid
10-Hydroxydecanoic acid
§-Hydroxyoctanoic acid
3-Hydroxydecanoic acid
3,10-Dihydroxydecanoic acid
3-Hydroxyoctanoic acid

Dicarboxylic acids
Dec-2-endioic acid
Decandioic acid
Octandioic acid

Dicarboxylic acids
Dec-2-endioic acid
Decandioic acid
Octandioic acid

Simple fatty acids
Octanic acid

Others
Gluconic acid

Undetermined & others

31.8%

21.6%

5.5%

1.9%

1.8%

0.3%

2.7%

1.4%

0.4%

2.7%

1.4%

0.4%

0.1%

24.0%

§.4%

17



18
2.1 ()

o
others
Gluconic acid 24.0%
Undetermined & others §.4%
MHydroxybenzoic acid trace
sterols
24-raethylene cholesterol 501iglg
Mootigmasterol 201Mg /g
NoAvenasterol 15 ywglg
Cholesterol 10/Uglg
Stigraasterol 2 yUgl/g

NoAvenasterol 0.8/xq/g



2.8

(Tangpraprutgull1993)

PregnandiOl-3ot-g lucuronide
E-3-glucuronide
Testosterone

Estradiol-177"

Progesterone

Cortisol

(A

mellifera L.)

18,840.0
15,645.0
2,213 .4
381,
310.7

181.2

19



29 (ﬁ\ mellifera L.)

(Artemis et al., 1988)

1100
t (amino acids)

Aspartic acid 2304
Glutamic acid 1447
Arginine 1215
Leucine 1093
Lysine 951
Phenylalanine §20
[soleucine 698
Serine 639
Histidine 613
Proline 610
Valine 597
Tyrosine 576
Alanine 489
Threonine 439
Glycine 414
Methionine 257
Cystine 82

Tryptophan 50



(acetylcholine

(insulin)

01

(histamine)

N

(Johansson

)

and Johansson, 1958)

10

21



2.10
(Nakamura,1985)
§2.50-68.50% 5.00%
( 5.00%)
11.00-14.50% 30.00-41.00%
( I1.00%) | 30.00%)
32.00-53.00
IN.NaOH
100
10-hydroxy-2- 1.40% 3.50%
decenoic acid 1.50%) ( 3.50%)
2533
(Nakamura,1985)
1) pH 3.5-4.5
2) 1.9-2.5%
3) 9-13%

1) L.5%

22

0.16%

0.16%)

133



23

5) t22-31%
) I 14-22%
7)
7.1)
7.2) 5 1
7.3) 1 1
1.4) tetracycline
2.10 10-hydroxy-2-decenoic acid(10-HDA)?

(fatty acid) ‘ ! 'l

10-HDA \ 10-HDA "
" (Fray et al.,1960) L0-HDA L )
{ (50.3%) (lannuzzi!l
1990b) 10-HDA COH 03
HO-CH?(CH2)0-CH=CH-COOH 10-HDA ' cis-isomer trans-
*
isoraer 10-HDA trans-isomer| (Barker et al.,

1962) 10-HDA ' 2.



2

.6

10-HDA

Barker

hl

( soxhlet extractor)26

Mgso

_40 u

10-HDA

et al.

1962)

1 N NaOH

0.5 N NaHCO3

(William and Robert,1959;

24



Waongsiri et

5-6

(

Doolittle (Laidlaw and Eckert,1962;

al., 1990b; ,2532)

3.1

3.2 '

3.3 '

3.4 ' 3.3

(transfer)w 1

( "grafting") '

3.5 3 '

3.6 (forceps)

3.7

3.8 100 mesh

4.1

3.

2



26

(Dadant,1958)

{ (
,2533)
4.2 ( )
( ,2533)
4.3 (grafting
larvae) 1
( 3 ) { 1
Rodionov and
Shabarshov (1986) 10-15 . Witherell
(1975) Root(1983), (2533) (2533)
§-24, 18-24, 36
4.4
( 50 )
( 85 90 % )
(Rodionov and Shabarshov,1986)
4.5
(queen cell) (

2.7)

(Rodionov and Shabarshov,1986)

4.8



21

Rodionov and Shabarshov (1986)

{ ( )

3
4.7 ( )
Root(1983) ( ) 2,3 4 {"
147,235 182 Witherell (1975)
3 { Chang
and Hsieh (1993) {
3 ( ) Zhang (1981)
{ (2533) { 48
36-48 . 1 3
12 ) Takenaka et al. (1994)
1 2 3
3
2 (A, cerana japonica) (A, mellifera)
4.8 : Li (1981)
{ (2533) ( ) {
4.9
{ (2533)
{ {
{ Dadant (1958)

(strong 00 O 7)

Root( 1983) (2533)



4.10 ,
(2533)
Witherell (1975)

Chang and Hsieh (1993)

A1

10

4.12

Tx10

6x10,7.3x10

7.8x10

28

oJ
45-50 50
)
(2533)
( )
(larval comb)
(pupal comb)
» Chang and Hsieh (1993)
Takenaka et al.(1994)
(A, cerana iaponlcat




2.1

indica)

(lannuzzill990¢c)

5.1

L (queen

cel 1) ]

32-37

(A

cerana

29



30

(lannuzzill990¢) ‘ Sanguandeekul
and Nimachaikool (1993 ) HDPE
(high density polyethylene) -18 0 { '

, National Royal Jelly Fair Trade Conference (1980)
5
5.2 (lyophilization

freeze-dry)

{ Sanguandeekul and Nimachaikool (1993 )
|
5.3

(lannuzzill990¢)

6.1 [0-hydroxy-2-decenoic
Bacillus subtilis TISTR 8,
Staphylococcus auvreus TISTR 118, Escherichia coli TISTR 371( |
,2534) . aureus FDA 209p, B. subtilis Marburg 168 (Yatsunarai
and Echigo,1985) Trypanosoma cruzimLeishmania adlerim L. tropica
(Linder,1963) (Townsend
et al. 1959)
6.2 (royalisin)?

(gram-positive bacteria?



Bifidobacterium. Lactobacillus. Streptococcus. Staphylococcus.
Leuconostoc cremoris ATCC 19254 Clostridium (Fujiwara et al.,
1990)
3 ! (acetylicholine)2q
(Shinoda et al. ,1978)

A , (insulin like substance)

5 (testosterone)

(pantothenic acid)

0
A [(thiamine)
.8 2 (riboflavin)
9 (pyridoxin)
210 3 (niacin)i '
1 (biotin) | |
12 (inositol)

13 (folic acid?



2

1

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY

32



2

2

3

N

(A

melliferal

, (queen cell)

(A

gerana)

33
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