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(Specifications of Turmeric Powder)

2
95 % (Curcuminoids)
2 (Specifications)
(Turmeric Qils)
(Solvent Extraction)

197 L2000

.. 199 ...2000
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C.domestica Valeton, c. domestica Loir
Turmeric, Curcuma, Indian saffron Yellow root

211 234]
30-90

12-15

(Turmeric Oleoresin)

(Distillation)

Curcuma longa Linn.
Zingiberaceae

8-15
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OC-Turmerone

Sesquiterpene ketone

[5]

3.5

5.1,

33,

[15]

39.4

2.1.2

[]

7,000-10,000



160,000

90

3 (finger-like lateral offshoots) 1 (Central
bulbous) 1
1
2
3 145-149 "
4, 236 )
5. 229 "
6. 159-161 "
T 34

213 [6,7,8]



3-4

2.14

2-3
0.05-0.1 %

1,200

125-225
1
(mother rhizome)
(fibrous root) 3
3-4
corn finger
B [1,9]
3
(Curing)
20-300

30 6

7



0.5

2-8 %

(Drying)

2-3

(Polishing)

10 15
5> %

0.7
25-30
30-40

15-30 %



2.1.5

11

12

13

14

1.5

2

(Histamine)

2-3

10

500



1

2.2 (High Quality Turmeric Powder) [5]

% 1) Tp* 412
150%* 939
% /) BPeex 1088 XD
% 1) 150 928
BP 1988 Il
(% vit) 150 930
BP 1988 XIK
% 1) BP 1988 XIE
% 1) -1S0 5566
ASTA™ 18

1990

* = Thai Pharmacopoeia (Public Health of Thailand, Ministry, 1987)
* = International Organization for Standardization ( International
Organization for standardization, 1983)
¥ = British Pharamapoeia ( The medicine commission, 1973)

#eek = American Spice Trade Association (American Spice Trade
Association ,1958)



2.2

Rhizome)
(Demethoxyl curcumin),

2.5-8.0 %

Vogel  Delletier

12

(Curcuma longa L
(Curcumin) 1
(Bismethoxy curcumin)

[10] 5 0% [5]

. 1815

Merck Index [11]

183 C
363.37
5.47 %

68.47 % ,
1 26.06 %
424

(glacial acetic acid)
(Brownish-red color)
(Light yellow color)
(Boric acid)
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2.3

2 (Turmeric
Oleoresin) 95 % (Curcumin) [12]
2
(The ratio of color to flavor component )
40:60 60:40
99:1
231 (Turmeric Oleoresin)
[12]
(yellow-orange to red brown viscous fluid)
37-55 % , (Volatile oils) 20 % ,
Fixed oils 30 % : 10 % [10]
(Bitter principles)
(Volatile flavor components of spice)
! 48 % [9]
b 80
(Polysorbate 80) (HLB = 15.0)
[
L
2. (air-cooled, beater-cross mill)
3 12

1 2-25



30-50

14

(Solvent)
2-3

(pot still)

(Color power of turmeric)

.. 1967

America :EOA)

2.3.2

30

[12]

4-10%

(The Essential Qils Association of

, (Chlorinated solvent)

50
EOA No.1-1D-3-1

95 % (Curcumin)

5-20
9
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95% 5

(Gummy matter)

50
(Crude dye) (Centrifuge)
(Vacuum-filtration)

95 %
[12]
(Dairy industry)
2
20 (norbixin) 12
(lemon yellow color) 5
(high speed
mixer)
(light  instability) ,
(Flour Confectionery)
2

10-15
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7 (norbixin)

5-10
3 n (Sugar Confectionery)
4, (Frozen products) 7 (sorbet)
? 5-10
? ,
?
?
? (anti-cancer)
(anti-inflammatory) (anti-oxidant)
[l
. .1961
(WHO/FAO committee) [9] ? -
95 %
7 (Arsenic) 2
(Lead) 2.5
0-0.1
, 1 , : 1 [9,12]

(the  volatile  favor
components of spice)
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24 | (Turmeric Oil) [1,5,9,12]
(Orange-yellow color)

(characteristic  odor)

3-5% 3

1. Sesquiterpene ketones 65 ar-turmerone
50 OC-turmerone 20

2. Monoterpenes 10

3. Sesquiterpenes 25

(Specific gravity) 15C 0938  0.967
(Optical rotation) 13 25
(Reflective index) 20 ¢ 1512 1517
(Acid Number) 06 3l
(Ester Number) 65 16
28 53

(Ester Number after acetylation)
(Solubility) 90%
0.5 10



2.3

18

AINATNINANT
ININANS asAsznay ANTIATINGI
(Chemical group) (Oil component) (Structure)

1. Monoterpenes

2. Sesquiterpenes

3.Sesquiterpene ketones

a-phellandrene
p-cymene

1,8- cineol
p-cymenene
terpinolene

a-terplneol

B—caryophyllene

B~caryophyllene

o-curcumene + a-zingiberene

bisabolene

B-sesqmphellandrene
ar-turmerone
B-turmerone

-turmeron
o(_tu erone

5@«*%@»@

CRCK

8
(]
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2 [14,15.16,17]

241
3
(Degree of contact)
(Water Distillation)
(Water and Steam Distillation) (dry steam)
(Direct Steam
Distillation)
24.1.1 (Water Distillation)
100-150
MgS04
L
2
3

Steam jacket
Closed steam coil

glutinous mass



24.12

24.13

superheated steam)

20

(Water and steam Distillation)

(Direct steam Distillation)

100-150
(Slightly

40-50

(Still or Distilling tube)



»

11<«
(Condenser)
40 (Cooling water)
(Shell and tube heat exchanger)

1

(Shell)
(Tube)

, (il separator)

40

15

iBU
B
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(Steam generator)
(Slightly superheated steam)
40-50

AUNUAIINT DY
@ TRPRN
s o
fudh e
(1) " awufuaniugou
fain ||
> < [ '2 . {
2.3
L
2
3I 1
24.2 (Solvent Extraction)
(Petroleum ether) 2-3

60-100 C



23

2.5
The Griffith Laboratories [18] (1967)
, , (A-type solvent)
25-710 C
2
I H-
type solvent
A-type solvent
I A
type solvent H-type solvent
Turmeric
H-type solvent A-type solvent
Extraction Extraction
Debittered ground turm ic‘ Extract Solution Extract Solution Exhausted spice
Extraction Evaporation

A-type solvent l N

Exhausted spice Oleoresin+VolaLe oils  Solvent

Evaporation Extraction
. H-type solvent
A-type solvent a-type solvent

Debittered oleoresin Debittered oleoresin Solvent
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N. Krishnamurthy [19] (1976)
12
TLC
(Cold Percolation)

, 1

(Soxhlet Extraction)

30 60

bench-scale 4

2.5-
12 % 18-54 %
(Yield of extractives)

(%Recovery) (% curcuminoids in extractives)
2

85%
100 %

Charles’s E Stransky [13] (1976)
(Water-soluble curcumin coloring agent)

(Soap solution)

(s0ap) ]
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2.25 L75
Gopalam A [20] (1980)
(Steam  distillation)

9% %
(1993) 5]
TLC-densitometry
3 30
1
(9.58 Yowiw) (8.44
% /) (742 % | ) 5 3
1 1 ,
5:3:2
(9.69 Yoviw)
(6.93 %viw) (6.69% viw)
Zingiberacease
A.L. Chassagnez-M "endez [21] (2000)

(Supercritical C02
(Extraction yield)
(Spectrophotometer)
(25 MPa 30 .MPa)
(343K 378 K



278
(% curcuminoids in extractives)
25 MPa 30 Mpa

343

30 .MPa

243

218

(Flammable)

26



2

2.6
(Surfactant)

(Interfacial free ene'gies)
b (Hydrophilic head group)
(Hydrophobic tail groupé

50 150,000-
200,000
(Mono-diglyceride and their derivatives)
5%
HLB (Hydrophillic-Lypophillic Balance)

HLB range
1-4 No dispersibility in water
36 Poor dispersion
6-8 Milky dispersion after vigorous agitation
8-10 Stable milky dispersion
10-13 Translucent to clear dispersion

13+ Clear solution
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1. Mono and Diglycerides of fatty acid
- Glycerol monostearate
- Glycerol monolaurate
2. Organic acid esters of monoglycerides
Acetic acid esters of monoglyceride
Citric acid esters of monoglyceride
Diacetyl tartaric acid esters of monoglyceride
3. Polyglycerol esters of fatty acid
4. Propylene glycol esters of fatty acid
Propylene glycol monolaurate
Propylene glycol monostearate
5. Sucrose esters of fatty acid
Sucrose monostearate
Sucrose monolaurate
6. Sorbitan esters of fatty acid
Sorbitan monostearate
Sorbitan tristearate
7.Polyoxyethlene sorbitane ester (Polysorbate)
PS-60
PS-65
PS-80

HBL
<7
3.8
5.3

5.
45
8.0

45
34

14
15

41
21

149
105
150

28

HLB
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26.1 (Micellization)
( C orner)

(Micelle)

(Critical Micelle Concentration :CMC)

CMC
lonic hcnd; Hydrocarbon tail
: group
Surfactant Monomer
Surfactant Micelle,
an Qil-like droplet structure
24
1
(aggregation number) 20-200
, 1
1 10
(Surface

tension) 1 (Conductivity) 1 (Osmotic pressure)
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2.6.2 (Solubilization of surfactant solution)

CMC

- Inner core of micelle

- Deep penetrate in palisade layer

- Short penetrate in palisade layer

- Eetween the hydrophilic head groups
- ta the micelle solvent interface

o1l B W N

2.5
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26.3

Ick Tae Yeom (1995) [27] ' ' '
(PAH)S (Manufactured gas plant)
80 (Tween 80), X-100 (Triton X-100), 35 (Brij 35)
' (CMC)
PAH
PAH 25%
03 3 16
PAH
(Raoult's law)
PAH
PAH
(1997) [29]
(Surfactant-Enhanced Carbon Regeneration :SECR)
SECR

50-150

(Sodium Dodecyl Sulfate :SDS)
10,20,30 -

50
HPLC
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"l 38 %

30 35 % ,26 %
20 10
Gecol (1998)
(Water-base ink)
2 Hydrophilic-Lyophilic Balance value
2 Cloud point

Ethoxylated amine
Gecol
(Solvent-hase ink)

(Cationic  surfactants)
115
(1999) [29]

ATR-FTIR spectroscopy
N-hexadecyl trimethyl ammonium bromide .Sodium
dodecyl sulfate 1Polydisperse ncnylphenol polyethoxylate .
10-12
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12
Qun Fang (2000) [30] (ginsenosides)
X-100 X-114
(%Recovery)
(0580 . )1 (20,30,40,60,65 ).
X-100, X-114 (0.5,1,5,10,20,30%)
Uniform  Design
()
X-100,
(Extraction recovery) (Extraction kinetics)
HPLC, uv absorbance
17(%) = 83.4 +0.2835¢ +0.0099451/(log t) ‘TritonX-114

[7(%) = 83.4 +0.18741/ + 0.004302C * T + 1.539(log t)  :TritonX-100

X-100 (highest rocovery)
(fastest extraction kinetics)
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