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1.1 MIBK GR grade
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1.2 tritisol standard solution of Cu Pb As
1.000 jh 0.002
2
2.1 atomic ahsorption spectrophotometer (AAS)
Spectra  AA-40P
2.2 graphite tube atomizer pyrolytic coated

graphite tube GTA-96
2.3 autosampler DS-15

2.4 refrigerated reciculator CFT-33

3.
3.1 AAS

Cu As
lamp current (mA) 3.0 7.0
wave length (nm) 324.7 193.7
sample volume (,ul) 10.0 10.0
time constant (sec) 0.05 0.05
measurement time (sec) 3.0 3.0
background correction on on

slitwidth  (nm) 0.5 1.0

on

1.0
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3.2 graphite furnace
) () ( )
40 5 3
120 15 3 Ne
120 20 3
500 10 3 Ar
500 18 : Ar
500 2 - Ar(alternate)
2400 1 - Ar(alternate)
2400 2 - Ar(alternate)
2400 2 3 Ar
4.
4.1 2.0 MIBK 2.0
8
4.2 autosampler
4.3 AAS

4.4 calibration curve



minstrument

chart speed

range

injector temperature
column temperature
detector

column

Ne chamber gas

flow rate

sample injection

instrument

chart speed

range

injector temperature
column temperature
detector

column

Na chamber gas

flow rate

sample injection
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GC-FID PERKIN-Elmer F-17

1 cm/min

2x100

100°¢

50°¢

FID

10% ov 101 on

20 Psi

40 ml/min

1.0 Al

chromosorh WHP

GC-FID PERKIN-ElmerF-17

1 cm/min

2x100

100°¢c

80°¢

FID

10% OV 101 on chromosorbh VHP

20 Psi

40 ml/min

1.0

MI
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?1 (p-carotene)
Nelis Deleender (1983) Adewusi Bradbury
?1
50 (diethy ether)
25 0.5 2 5
10 diethy ether 1
HPLC ( ) d
21 21 ( y)
il diethyether 1
«
70:20:10 ) 1 HPLC
(moblie phase) : N
70:20:10 ¢ )
(flow rate ) : 1 21
(detector) . spectrophotometer
450
(column) 0.46 X 25
(Zorbax ODS)
7
7! 2
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20 tf

hexane
ethanol
cyclohexane
benzene
chloroform

carbon disulphide

«

(Goodwin, 1984)

A==

450
453
457
465
465

484

EM

[cin

2592
2620
2505
2337
2396

2008



2

(Britton,

carotenoids

astaxanthin

canthaxanthin

a-carotene
p-carotene
p-carotene
5,6-epoxide
4-carotene
5-carotene
p-cryptoxan-
thin
echinenone
lutein
lycopene
neurosporene
phytone
phytofluene
p-zeaxanthin

zeaxanthin

§

hexane

468

167
420,422,472
(425)450,477

423,444 473

437,462,492
380,400,425

(425)446,475

(423)459(483)
420,445,475
448,473,504
416,440,470
276,286,297
331,347,366
407,427,454

(426)450,480

1985

102

tf tf
De Ritter and Purcell, 1981)
ethanol chloroform petroleum
ether
478 485 468
474 480
423 444 473 433,457 484 422,444 473
(429)452,478 435,461,485 (425)448,475
459,492 447,478
(440)460,489 446,475,509 437,462,494
378,462,494
(428)449 473 (435)459,485 425,449,476
461 471 456(482)

422,455,474 435,458,485 421,445 474
446,472,503 485,484,581 446,472,505
416,441,470 424,451,480 414,439,467
277,287,298 280,291,303 276,296,298
337,354,374 331,347,367
(405)428,455 (414)439,465 406,428,454
(428)450,478 (434)459,488 424,449 476



1 Completely Randomized Design

1.1 Testing hypothesis

H Ti=0 (ETi=0)

1.2 (Analysis of Variance)
22 Completely Randomized
Design
Source of Variance d.f. Sum Square Mean Square
Treatment t-1 SST MSt
Error n-t SSg MSg
SST = 2 ( Ylzlr ) - (Y..zltr )

SSE

£ g Y112 - £ (Y. zltr )

MSt

SST [ t-1



MSC
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= SSE [ n-t
t = treatment group
= total observation
Y1 = sample total for the ithgroup
Y.= sample total for theentrie experiment

Y11= sample for each observation

Factorial Design 2

2.1 Testing hypothesis

H: «1=120

2.2 (Analysis of Variance)
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23 Factorial Design
2
Source of Variance Sum Square d.f. Mean Square
treatment A SS. a-1 MS.
treatment B SSB b-1 Mo
AB $S B (a-1)(b-1) MS.b
Error SSE ab(r-1) mse
Total §ST abr-1
ss - (Eggvyie ». (EEEY. B/ abr
ss - (£ Ytzibry - ( £££ YUKz [ abr
ssp = (£ Yjzlar ) - (£e £ ve1§2 ] abr
ss8- (Eyi oy s. (EEEYik )zl abr
SSE = SST . ss. . ssB - SSB
mse = gg [ a-l
msb = ggp / b-1
ms.b = SSAB I (a-1)(b-1)
mse = ggp / ab(r-I)
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3. Factorial Design 3

3.1 Testing hypothesis

H:(xt
Hz:pg,
H 2.

H <«p)l , («Y )m , <PY )1k

3.2 (Analysis of Variance)
24 Factorial Design
3
Source of Variance Sum Square d.f. Mean Square
treatment A 5. a-1 NS,
treatment B SSB b-1 nsb
treatment ¢ 5S¢ c-1 MSC
AB $S.B (a-1)(b-1) MS.b
AC 55.¢ (a-1)(c-1) NS.0
BC $SBC (b-1)(c-1) NSBc
ABC $S.BC (a-1)(b-1)(c-1) N'S.bc
Error SSE abc(r-1) NSe

Total SST aber-1
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