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1. (blender) WARING 32 BL79

2. ? SATORIQUS B 3108

3. (magnetic stirrer) MAGNETOAGITADOR 8 BS A-60

4. (rotary vacuum evaporator) EYELA NE-1S

5. (hot air oven) WTB BINDER E 53

6. (spectrophotometer) MILTON ROY
Spectronic 601

7. SHIMADZU Uv 160

8. ! 3 (high performance

liquid chromatography) SHIMADZU UV Detecter SPD-1

9. 3 (gas chromatography) GC-FID PERKIN-
ELMER F-17

10. ? (atomic absorption
spectrophotometer) SPECTRA AA-40P

11. graphite tube atomizer GTA-96

12. pyrolytic coated graphite tube GTA-96

13. autosampler DS-15

14. refrigerated reciculator CFT-33
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(chromameter)  MINOLTA CR 300

60 254 (TLC plate)

1 11 WHATMAN

pH 5.0-8.0 (Toyo test paper) No.20 (M.R.-

Toyo Roshi Co.,Ltd.

(sodium chloride) UNIVAR  A.R. grade

(acetone) J.T.BAKER A.R. grade GC grade
(hexane) J.T.BAKER A.R. grade GC grade
$ (sodium sulphate anhydrous) CARLO ERBA A.R.

(petroleum ether) BDH A.R.grade
95 % (ethanol 95%)

(methanol)  MALLINCKRODT A.R. grade HPLC

(potassium hydroxide) FLUKA A.R. grade
(acetonitrile) HPLC grade
(dichloromethane) HPLC grade

(methyisobutyl ketone, MIBK) A.R.

tritisol standard solution of Cu, Pb, As A.R. grade
(p-carotene) SIGMA
(butylated hydroxy toiuene-

(citric acid)
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(Citrus reticulata Blanco)

«' F11-12
1.
1.1
| I -10 18
1.2
AOAC (1984-7.007) ( )
7. |
2.1
Aravantinos-Zafiris, G I (1992)
50 50 Waring blenber 1
3
600
125 magnetic stirrer 600
30 ( ) !
25 suction
1

rotary evaporator 35 ' !



10

10

0.5

rotary

anhydrous sodium

evaporator 40
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sulphate
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rotary vacuum
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evaporator, 35°

10% 1

-NaeS04

a] rotary vacuum

gvaporator,

40°c
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2.2 7!
?1 2

i 21 1

(thin layer chromatography, TLC) (Wilson et al., 1971)

?) 2.1 95 7! ( 4
) 71 60
il ?) ( )
25:75
71
71 Rf ?) RA
71
2.3 7! 71
(Wilson, Bissett and Berry, 1971; Berry, Wilson and
Bissett, 1972) 5
100 0.3-0.8
450 (Ramarkrishman and Francis, 1973;Aravantinos-Zafiris
et al., 1992)
(spectrophotometer) cell 1
7! (Gross, 1974)
2 = 0.D. X DV X 1000
( d ) X /100
0.D.
DV = ( )
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2!

1.0:1

2

1.5:1

£1*M = extinction coefficient

2502 (

3.1

2

! 2
Completely Randomized Design

Duncan’s New Multiple

3.2
2.1 5
95%
71
3.3
2
2.0:1 2.5:1 3.0:1 (

)
71
2.1 5
7
71
(CRD)
Range Test
(
!
3.1
5 10

15

71

95%

71

2

3.2

20

80

1

25
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! a
Asymmetric Factorial Design 5x6 ! ’12 ! a1 a
a Duncan’s New Multiple Range Test
3.4
2.1 5
!
== 3.2 3.3
! 8 5 10 15 20 25 30 35 40
!
!
Completely Randomized Design(CRD) 3
il Duncan’s New Multiple Range Test
4,
( , 2530; Wilson, Bissett and Berry,
1971) 2.1 5
3 60
6x12 ( )

25:75
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R4 b
{
rotary
evaporator 40
{ (absorption spectrum)
UV -visible-spectrophotometor can 200-600
3 3

saponification

(Kew and Berry, 1970; Ritter and Purcell, 1981)

2.1 5 3
saponification saponifi-
cation saponification

4 saponification
4 3
methanolic KOH ( KOH 100
250 750 ) 1 3
1
pH i 7.5 (
Toyo test paper) anhydrous sodium sulphate

saponified 0
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rotary evaporator |
saponified
6.
2.1 5
3 saponification 5

HPLC (Nelis and De Leenheer, 1983; Adewusi and

Bradbury, 1993) )

7.1 (As) (Pb)

(Cu) 2.1 5
3 saponification 5
atomic absorption spectrophotometry (AAS)

(Robert, Bob and Isaac, 1967) ( )

7.2 2
2.1
3 saponification 5

(Gas chromatography , GC) (
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8.
2.1
5
3
saponification 5
5 5
3
(-18 +2 ) (4j+1
) (3(H2 ) 8 (2 )
carotenoids
retention (%)
carotenoids retention (%) = ? t X 100
Asymmetric Factorial Design 3x9
3 Duncan’s New Multiple Range Test
9.
2.1 5
3
aponification 5
( )
20 40

10 5
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5
! 3 ( (-18 +2
) m i ) (30+12
) 12 (3 )
carotenoids retention?) 8
Asymmetric Factorial Design 2x3x13
3 Duncan New Multiple Range Test
10.
6
0.00 0.02 0.04 0.06 0.08 0.10
100
45 10 magnetic stirrer
76 15

chromameter (Minolta-CR 300)
Completely Randomized Design (CRD) 2

Duncan’s New Multiple Range Test
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