(the volatile flavor
components of spice) &

(water distillation) (direct steam distillation)

80
(absorbance)

80
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31

31 - 3
200, 250 ,340 440 540 | - 120
1 100
50
80
1 %
= 6.8
3.2
35, 40,45 ,50,55,60,6,70
31
0-120
1 100
50
80
1 %
= 68
3.3 1

1 100 .. 3132



150 ..
200 . .
250 . .
300 ..
30 ..

—_ = = =

34
30
30-60
60-140
140-170
170

3.5 80 -

05123451020 %

6.8

6.8

6.8

1%

3.1-33

1%

31-34

80

80

50

36
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3.6

2,3456,7
80
3.1-35
31
(vortex) : 200 1250 1340
1440 550
(30-32
)
80
[Krishanamurthy,N.,1976]
80 (sponin)
X-100,114 [Qun Fang,2000] (nonionic surfactant)
80
32
(35 )

10 Yang (1996)
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10 (acid aqueous sol")
(first-order reaction)

31
31
3.3
(1992) [33]
3.1-3.2
31
3.4
5
17 26 %
3.1-33

31

3.5
80
Qun Fang (2000) [28]

(sponin)

80
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3.1-34
3.6
(PH=34567)
Price B.C. (1996) [29]
(H = 8-13)
3.1-35
31
1 (NaZCHO* 2H2)) ilab, England
2 (CHO) Carlo Erba 1ltaly
3 80 (Tweens 80)
4, (C2HEOH) 95 % Chemical Lab House 1Thailand
b, (Demineral water) 6
6.
3.2
1 - (pH-meter)  MP220 Mettler-Toledo,
Switzerland
2 (Spectrophotometer)  Spectronic Genesys 20

Spectronic Instrument LSA
(centrifuge)  Kubota 5100 Kubota Cooperation .Japan
(hot plate &stirrer) ~ FTCL/11 Fisher Scientific
4 (4-digits balance) Meltler-Toledo , Switzerland
(variable transformer) output 110/220 V 50/60 Hz
TSB-10M Yokoyama electric works
1 (water distillation) 31
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1,000 .. 1
45 1
(condenser) 1
(receiver) 1
50 .. 1
1
1
1
15 1
(direct steam distillation) 3.2
1 18
3.3
(DC motor) 24 5
(voltage regulator) 5
4 (4 blades) 5
, 48 (L ) 20
2.2 24
250 .. 5
30 *40 1
13 6 5
250 .. 1
(heating mantle) ~ EMOI001c MK4 2201240 V50/60 Hz
Electrothermal 1
1
1

15 1



3.2

31

(water distillation)

(direct steam distillation)

41



42




3.3

331

3311

ASTA

ASTA

20

Clay

18.0

18.0

80

(direct steam distillation)

(water distillation)

700

(centrifuge)

10

31

43

(water distillation)

1,000 . .

3,000

426

12

10



3312 | (direct steam distillation)

ASTA 18.0

3 3.2 700

33.11 20

ASTA 18.0



8. (Water Distillation)

aaaRLgdY 80 nFu

45

2

=1

11 700

miFunnueefaluessnewans 1aeds ASTA 91 18.0

v

' .

|

nduuenmiiuvenstveiguuu)tszinns 100 C

-

ugnafiudueenanininedsnnswden (Centrifuge)

ArauEqsey 3,000 seuAauIT

nariututlen l—

—l ANTATAYYY

AULNIRUTUAUWR THnanUssmnns 12 5.4

+ un it

wiliunnuneiaiivesdneuain 1neds ASTA 7 18.0

msnaumatlatlnemnss (Direct Steam Distillation)

o

nsagruaNANauaneRuiuann Tng
ansasivinanufiahifignguuarld Clay

4 P
wetatlunisgadursuiingu

.

ARENIATANY 1 NA. UAIRBANFIIAUT]

Uums 10 8.4,
|

v

PANNIAANAUUAIT 426 nm.

mifunaunefgiuesdneusin Tneds ASTA #18.0

.

|

nauusny T ueNssmefaelain

v

AUNIIRUTUAUW THnadssunni 6 dalug

v

wBnnmefaiivenswdsain 1neds ASTA 7 18.0

31




3.3.2

3321

3.5

3.1-34

80

35
80

80

360

1 %
3.5
80

05123451020 %

3.6

3.5

01 M

3.1, 32

3.3-3.6

1,200

01 M
80

01 M

1,640

120

80

0-120

3.2

84.04

80

118.18

132.35

46

01 M



10,20% )
424
3321
20
20-120
0-20
1 33
2 80 (solvent)
5
3 15
requlator)
4
20
4
5
1

(%recovery)

47

80 (0512345,

- (H = 34567)
q (AW
31,32
(%recovery)
2 0-20
150 .. 250
0-100
31 (voltage
15
(centrifuge) 3,000
100
424
4,8,12,16,20



3.3.23

20-120

0-20
20
40

3.3-3.6

3.3

80 (solvent) 150 ..

3.1

31

10 .8

(centrifuge)

(%recovery)

424

3.2

0-100

100

48

250

3,000
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