% 1
3
» « (Apis cerana indica)
1 ( )
1.1 (
A
1.2 : 7-11 2536
1.3
1.3.1 (A. cerana indica) , 4 (
] ( 1
) 2
1.3.2 , (wax cups)
Tx9, 7x10, 7x11, 8x9, 8x10, 8x11, 9x9, 9x10,
9x1l, 10x9, 10x10 10x11
1.3.3 ’ ( ) 4
3 ( 3.1)
1.3.4 |
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1.3.8 Précisa 180 A

1.3.9 (queen cages)
1.4

4x3 Factorial in CRD Duncan's New Multiple Range Test 24

1.4.1 /

(queen bee) 10-12 N

) 1 12

1.4.4 (transfer)fl 1

1 3.3)

1.4, (forceps)

1.4.8
Statistic Analysis System (SAS) (SAS,1985)

1.4.9 2.

J | SSSasly-



2. 40,60
80

2.1 1.1

2.2 9-13 2536

2.3 {
2.3.1 9 )

2

2.3.2 9x10
2.3.3 9
2.3 .4 1.3.4-1.3.10

2.4

CRD Duncan's New Multiple Range Test 3
2.4.1 40,60 80 / 3
2.4.2 ' 1.4.2-1.4.8
2.4.3
3 1 2

3.1 1.1

3.2 27-31 2536

3.3 b
3.3.1 b )

2

3.3.2 9x10
3.3.3 9
3.3.4 1.3.4-1.3.10

3.4

CRD Duncan's New Multiple Range Test 3

36
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3.6)

10-12 . 1 2 80 40

3.7) 1

3.4.3 1.4.3-1.4.8

4.1 1.1
4.2 21 -1 2536

4.3

4.3.5 1.3.5-1.3.10
4.4
3x3 Factorial in CRD Duncan's New Multiple Range Test 60
4.4.1 60 9
4.4.2 4.4.1
10-12 . 1 12

4.4.3



.44

.45

4.4,

447

5.1

5.2

5.4

2x3 Factorial in CRD
5.4.1

5.4.2

Duncan's

20

1-2

New Multiple
60

5.4.1

1.4,

1-2

2536

9 )( 10

1.3,

Range

Test

2

30

-3

38



10-
5
10 |
5
5
5
6.1
.2
.3
3 \
A
CRD Duncan's

12

A3

A

A4S

A

3.3
3.4

3.5

New Multiple

4.1

A2

39

12

15, 25 45 A

1-2 1

1.4.5-1.4.8

1.1

15-19 2536

1.3, -1.3.10

Test 3

A1
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10-12 . 1 12
43
1
A 1-2 1
A5 1.4.5-1.4.8
(Apis cerana indica)
1
1.1 {
|
§-16 2536
{ ( )
' (Cocos nucifera Linn.) (Leucaena
leucocephala (Linn.) De Wit.) (Nypa fruticans Wurrab.)
1.2
1.2.1
{ , tu
1.2.2 {
{
2. {
2.1
2.2
2.3 S Frigidaire
2.4 100 mesh
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3.
(A, cerana indica) tu.
{
8-16 2536
{ {
{ 5
(moisture) (crude protein)
(acidity) (ash) 10- -2- (L0-hydroxy-
2-decenoic acid) (total lipid) 0, 1,
2, 3 4 (0 5 )
3.1 { (moisture)
National Royal Jelly Fair Trade Conference,(1980)
3.1 U
{ Shimizu, VO 4-3
y
3.1.2
3.2l { 105 *
3.1.2.2 1
3.1.2.3 { 7042
25+5 4
3.1.2.4 desiccator



ammonia

3

2

42

{ (%) = Bz( X 100
B-A
A= [
B = ? ()
C = ? ()
{ (crude protein)

National Royal Jelly Fair Trade Conference,(1980)

321 (- Kjeldah! apparatus Gerhardt

Copper sulfate (A.R.grade) Merck,Germany
Potassium sulfate : (A.R.grade) Merck,Germany
Sodium hydroxide (A.R.grade) Merck,Germany
Boric acide . (A.R.grade) Merck,Germany
Broraocresol green  (A.R.grade) Merck,Germany

Methyl red (A.R.grade) Merck,Germany

Sulfuric acid (A.R.grade) BDH,England
3.2.3

3.2.3.1 I Kjeldahl flask

3.2.3.2 Cusor 0.5 . KSC>4 4.5

3.2.3.9 15

3.2.3.4

50
3.2.3.5 NaOH(40>£) 40
3.2.3. 7 boric acid(4%) 40

100



indicator

2

-3

3

3

3

3

3

3

.3.

43

3.2.3.7 boric acid
(0.1N)
3.2.3.8
(%) =A XB X6§.25 X 1.4
1 C
A = normality
e { ()
C = ()
L (acidity)
National Royal Jelly Fair Trade Conference,(1980)
1 { pH meter HANNA Instruments 8417
2
Sodium hydroxide (A.R.grade)Eka Nobel, Sweden
3
= 1 80
3.3.3.2 rotary stirrer
3.3.3.3 NaOH { 25 ¢ pH 8.3
3.3.3.4
( 1 N NaOH/ 100 )
= AxBxI0O
C
A = NaOH ( )
B = normality NaOH
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3.4 10-hydroxy-2-decenoic acid (10-HDA)
National Royal Jelly Fair Trade Conference, (1980)
3.4 tu
Gas-chroraatography SHIMADZU T7-AG
pH meter HANNA Instruments 8417
3.4.2 |
Sodium hydroxide:(A.R.grade) Eka Nobel Sweden
Hydrochloric acid :(A.R.grade) Merck,Germany
Diethyl ether (A R.grade) Merck,Germany
BSAIN,0O-bis (trimethylsilyl) acetamide
(A.R.grade) SIGMA, USA
Trimethylchlorosilane : (A.R.grade)SIGMA USA.
Chloroform : (A.R.grade) CARLO ERBA
Margaric acid :(A.R.grade) SIGMA,USA.
10-HDA (A .R.grade) Nippon Shoji, Japan
Nitrogen-Gas TIG (Industrial grade),Thailand
3.4.3
3.4.3.1 10-HDA 01
2-10 | {1t flask
3.4.3.2 NaOH (30%)

2-3

5-20 : 200
3.4.3.4 HC! pH 3
3.4.3.5 diethyl ether 40
diethyl ether 20 . 3

3.4.3. ether 20 . 4
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3437 ethei? ' flask
ether flask
3.4.3.8 ether
3.4.3.9 internal standard solution 2
chloroform

3.4.3.10 IMS reagent 0.5 . ,

gas chromatography (G6.C.) { 2
3.4.3.11 { 10-HDA

10-HDA (%) = 4 x BXI00
c x 1,000
A= 0 10-HDA ()
B = dilution factor
¢ = ()
3.4
3441 1,2,3,4 5
flask

3.4.4.2 internal standard 2 . flask
3.4.43 chloroform
3.4.4.4 IMS reagent 0.5

gas chromatography 2
3.4.4.5

3.4.5 gas chromatography

ccarrier;Chromosorh AW-DMCS 60-80 mesh

liguid phase . 3% Silicone SE-90



3

5

3

3

3

3

3

5

5

.6

.6

.6

A

2

.l

2

3

46
200 °
{ 250 °

Detector hydrogen flame ionization detector

(ash)

ALO.A.C.1(1984)

Muffle furnace . Carbolite, MEL 11-2

crucible

3.5.2.1 crucible 550 ° ‘
3.5.2.2 r crucible

Y. 5073 / 105 °

3.5.2.4 ) 550 '

3.5.2.5 ’ desiccator

t (total lipid)
A.O.A.C. (1984)

Soxhlet apparatus

Diethyl ether (A R.grade) Merck,Germany

3.6.3.1 { 105 ° '
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3.6.3.2
4 2
LA 1
thimble extraction tube Soxhlet apparatus
3. .34 ether { 200
3. 3.5 reflux heating mantled
' diethyl ether 2-3 / 16
3 diethyl ether
{ 100 * 30
3o 83 desiccator
3/ ] Js
Y. .73
a (%) = | + ) - X 100
4
CRD can's New
Multiple Range Test { 10-HDA 2
{ 3 {
5
5

SAS



3.

1

ai
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FwraNnsaluniingas
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3.3

«
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FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY

3.5 3



3

g

FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



)
FwraNnsaluniingas

CHuLALONGKORN UNIVERSITY

1-2( )

2-3 ()
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